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Explainable Tag-aware Recommendation Based on Disentangled Graph Neural Network

DU Xiao-Yu, CHEN Zheng, XIANG Xin-Guang
(School of Computer Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Tag-aware recommendation algorithms use tagged data to enhance the recommendation models’ understanding of user
preferences and item attributes, which attract extensive attention in the field. Most existing methods, however, neglect the diversities of
user concerns, item attributes, and tag semantics and interfere with the correlation inference of the three, which affects the recommendation
results. Therefore, this study introduces the disentangled graph neural network (DGNN) method into the tag-aware recommendation task
and proposes a DGNN-based explainable tag-aware recommendation (DETRec) method. It disentangles the perspectives of users, items, and
tags to provide explainable recommendation references. Specifically, DETRec utilizes a correlation graph construction module to model the
user-item-tag correlations. Then, it employs a neighborhood routing mechanism and a message propagation mechanism to disentangle the
nodes to form the sub-graphs of attributes and thereby describe the nodal correlations under different attributes. Finally, it generates
recommendation references on the basis of these attribute sub-graphs. This study implements two types of DETRec instantiation: 1)
DETRec based on a single graph (DETRec-S), which describes all correlations of user, item, and tag nodes in a single graph, and 2)
DETRec based on multiple graphs (DETRec-M), which utilizes three bipartite graphs to describe the user-item, item-tag, and user-tag
correlations separately. Extensive experiments on three public datasets demonstrate that the above two types of DETRec instantiation are
significantly superior to the baseline model and generate the references corresponding to the recommendation results. Hence, DETRec is an

effective explainable tag-aware recommendation algorithm.
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3.1 HIEE

T BAIEHE BT VAR, A SCHE HetRec201 1PV A 1) 3 AN A TR SR 8 T F 5 0] Ll se .

® MovieLens J& Grouplens BFFU/INLR AT I MU HERE S AR, 3 FH oA Fe S BB I FR 28

® LastFM /& 7E4k & 0K Ml Last.FM R AT B30 5, 605 P W SR 5K i B IMFR 2.

o Delicous #HE 4L f& M Del.icio.us Z2 50 A 430 H 1 W9 ol TH 28 s 4, 0 8 7 g I ol 16 1 PR 28

28 TGCNUWE Y [ i Ab 31 5322, A SO MovieLens A1 LastEM H i AR D F 5 (0FR%%, B Delicious
HOER D T 1S IAREE. TRAL RIS (1 3 AN SR 508 G vk L4 2. AR5, BEALIG AN Bt 42 h 494N FL P I A8 B3R 4
A 80%, 10%, 10%, 73 5IAE A VIZREE . KUES AL

*2 Mgt
Hudhdi JLilaE HiH % PR SEHH bR $
MovieLens 1651 5381 1586 23023 36728
LastFM 1808 12212 2305 68271 175641
Delicious 1843 65877 3508 97351 339744
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3.2 M iEtR R EERE

RV AT () M i, A SCRH top-N HEREH 4 B FIVPAL Fa bR : F§H 2R (precision, Pre). 9% (recall, Rec)+
firh = (hit ratio, HR) JA—4bH7#i B35 (normalized discounted cumulative gain, NDCG).

TAFE TGON A, BGAIE T FG AU IR A L 565 E (B 700 ) A0 e, A SCKEAS T R TR AIE F) B ARERY. 7
PR ICE R B SR SE TS L, R EARE LR 3 R,

551 AU R s 8 B R A R AR R NGCF, 1 b S50 1) FE .

o NGCF!"™: ik I 5 AU AEog FH P RITE I 2 1) By ) 4755 G 3k FH P R H (i N o, il ek 4 B 22 )2
HBRUZREH P AL E R EEE R

52 R T PIRNE RN E AR I KR KGAT A TGCN, BAIGIF 55 2 2 S Ak A6 70 1 g 1) S i

o KGAT™Y: 2y T 3RO H 7] 8 1035 MOC R, £EACH IR LI T 50 e, 33 T 1A 50U
R BRI, DU s 00 SR .

o TGCN'Y: Fil FHI 56 2R [l v 45 i 10 1R SCHE A R b 25 R BRI R TG A3 T 1) L, - B3 v A B B rp 5|
AN T BRI, DA RIS 4RI B B 1) 22 RUSEAS H A, BRAR T H AR 28 A 22 U e AR I P .

55 3 R EE T IR (1 AR 18] 25 B U DisenGCN A1 DisenHAN, M T 36 31F A< SC AR AR AT 1) g

o DisenGCN™: Jy T4 I v A2 115 I 1A 22 Rl A IR 35, 4R HE T A0tk e WL, 1 3L R0 s A b U 1 15 I
M FE R 28, L5 55 PR A O I AR A5 BB & BAS [R] 0@ 38 1L, 19 2 AR 1) 5 s N 3R R.

o DisenHAN: i) 5 5t ] A AR 7] 76 56 R AEAN ) 5 THTELAT AN R (00 2, 42 T BB 85 3R At TR0 Hh 45 Pk )
(26 R I R 2L T, AT SERL TR AR F B3R, FN4s mifs BAEAF T A,

SEI O A SR B /7 4% Ol DETRec, 4811 DETRec-S fSF45 M /7. 30 H SHRZE M9 R G —4b F
A, R 1) B RSB DETRee-M ARIEFH ' -T0H T H %8 7 -A28 50 R DR R AR, RIVRSSARY 1) 5 it
P ST
33 LWWE

S A B A H PyTorch SEIRIFE FOAH R OC R K. KGAT K bn 44 Sk, RFF 0 Z A0 0 4 A %
o —FPiE XK R, NGCF 45 DisenGCN ANX 4345 ;5 i I 500K ¢ RIE IR A3 0 R, FHHEAT 5 2L I H1E.
TGCN Fl DisenHAN i FH £ 5k 5 S EIiA K R. 2% ERINVENITREE, AR (FH 3 ZEBA, % &4 mik
NUERE Ny d=64, B EINGRINBHEAL AN A 512, ZHATH Xavier #4644, T Adam 1/E 04625, DisenGCN.
DisenHAN 5 DETRec 11453 % l ik AR B3 % 2, IR PEA S0 E 404 4. TGCN v H H R S B ) s A fiC
TSR, TERAESE A MR A S R i S LB S, IR FIgqT4s R, o, 22 ) Sl R yu
29{0.05, 0.01, 0.005, 0.001, 0.0005, 0.0001} . &L 457 2k bk Z o IE WAL AL Ay 5 2, BSR4 {0, 1075, 1074,
1073, 1072, 107"}, &5 h 448 ) 3 POy sUaR 45 5 1) i AR AR n — 2 IRt 2) P R & 2 (i
3) 8 F PR 25 2 o R340 1, B =38 e D SRAE AR R g . N A P A ] RS B (early-stop) B il #4,
#7 100 4 epoch W) NDCG@10 JoiE4&Tt, s - 25, 4 54> epoch TEIRTEAR B — Ik ke, T8 B M At
TP — KA e VN GRAEAY, AR 5 IR LR AR B R, W Joe e B, S Pyl R 2 &5 SR 1) LE AR T2 4
I: DETRec-S 7E MovieLens $#54E [ 2, = 1073, 2, = 1075, 7€ LastFM $(JE4E LA, = 1073, 1, = 1073, 7 Delicious
A4 FIA, = 107,20, = 107°. DETRec-M 7F MovieLens il LastFM £i#li4E B34 A, = 1073, 4, = 1073, #F Delicious
A, =104, =1075.
3.4 MEEEEEER

% 3= 5 I T KA HELAE MovieLens. LastFM. Delicious iX 3 M5 FMRELLER. hik 3-& 5 1]
M1, AL DETRec 7€ 3 MRS IS T A0 45 R, ] DETRec fig % 47 Ml 3k A -0 H -br 28 =4
MR ICR, AR S T PR B AN, AH LT Ai# R 7Y DisenGCN 1 DisenHAN, DETRec % T B R 1)
FRLRME I o0 O AE WU, T R S5 HEFEAT 45 (0 B 48 45 4. LRI BRAE 3 AN LIS 7 SEAR TS 45 2L,
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# 3 MovieLens Zi#i5 AN R ] (0 A X EE

LY Rec@10 Rec@20 Pre@10 Pre@20 HR@10 HR@20 NDCG@10 NDCG@20
NGCF 0.0672 0.1048 0.0187 0.0146 0.1409 0.2008 0.0489 0.0587
KGAT 0.0615 0.1074 0.0181 0.0163 0.1349 0.2143 0.0450 0.0584
TGCN 0.0802 0.1120 0.0229 0.0183 0.1574 0.2158 0.0605 0.069 1

DisenGCN 0.0676 0.1064 0.0185 0.0147 0.1379 0.1979 0.0474 0.0579
DisenHAN 0.0587 0.0879 0.0155 0.0122 0.1229 0.1724 0.0471 0.0548
DETRec-S 0.1173 0.1645 0.0290 0.0214 0.2038 0.2728 0.0872 0.0990
DETRec-M 0.1190 0.1672 0.0298 0.0212 0.2053 0.2758 0.0885 0.0999

R4 LastFM Hfli 4 FASRISR ] A ML REXS EL

A Rec@l0  Rec@20  Pre@l0  Pre@20 HR@I0  HR@20 NDCG@I0  NDCG@20
NGCF 0.1233 0.1882 0.0406 0.0320 0.2989 0.3968 0.0938 0.1105
KGAT 0.1115 0.1806 0.0390 0.0321 0.2793 0.3893 0.0825 0.1010
TGCN 0.1218 0.1909 0.0411 0.0331 0.2959 04103 0.0913 0.1097

DisenGCN 0.1316 0.1881 0.0402 0.0309 0.2959 0.3893 0.0904 0.1051
DisenHAN 0.1163 0.1764 0.0377 0.0297 0.0281 0.3832 0.0818 0.0974
DETRec-S 0.1453 0.2150 0.0463 0.0363 0.3313 0.4450 0.1104 0.1286
DETRec-M 0.1529 0.2146 0.0463 0.0354 0.3411 0.4375 0.1125 0.1284

#* 5 Delicious Hff 4k b A FAER AN P fEXT L

R Rec@10 Rec@?20 Pre@10 Pre@?20 HR@10 HR@20 NDCG@10 NDCG@20
NGCF 0.1267 0.1733 0.0734 0.0501 0.3359 0.3761 0.1118 0.1326
KGAT 0.1350 0.1915 0.0761 0.0535 0.3320 0.3756 0.1131 0.1377
TGCN 0.1408 0.1814 0.0810 0.0525 0.3465 0.3733 0.1192 0.1375

DisenGCN 0.1351 0.1889 0.0783 0.0539 0.3487 0.3935 0.1175 0.1409
DisenHAN 0.1350 0.1904 0.0807 0.0551 0.3426 0.3884 0.1167 0.1406
DETRec-S 0.1354 0.1856 0.0760 0.0524 0.3566 0.4002 0.1197 0.1420
DETRec-M 0.1512 0.2017 0.0860 0.0578 0.3750 0.4086 0.1333 0.1560

MF 3-8 5 ik AT LUF Y, DETRec-S 45 DETRec-M 7EAN AR HIZRINAS [, 3 2 d1 T E5o 48 10 A i 3
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PERFAE T BRI AN ], Joss b 10 22 S5 thy vy G ot S 5 38 e i P A0 il b, A8 A A5 S B AN T ) &
EARE R, ST PR RS TH I AR K, — I3 T AT RE A PR DA 2 1B B A DG Ak (0 S AR (0 A S P A A
BETTIRIANAL,, 73— J5 TS T 2 DA b 2261 8 PR IR AN 7R (KB P A5 S R R AT B8 S AN [R] AR T SR AN
SEATAEMY. AL, AROKAT DASE I3 1 g A 1 22 S P (K ST AR, Lk 45 AN (] P S AN 7 (K 43K, 3 1T 4% 3 8K
a5 itk L ZE L.

R 6 TR R E AR 5L

e s R MovieLens LastFM Delicious
RA = Rec@?20 NDCG@20 Rec@?20 NDCG@20 Rec@?20 NDCG@20
NS 0.1581 0.0969 0.2134 0.1260 0.1850 0.1409
DETRec-S
ec-
e 0.1645 0.0990 0.2150 0.1286 0.1856 0.1420
DETRec-M NN 0.1573 0.0940 0.2072 0.1265 0.2007 0.1543
ec-
e 0.1672 0.0999 0.2146 0.1283 0.2017 0.1560
4 B %

ASTCER R BRI SHER H I I RIARRE 1K) 20 R, 318 Hh 5 T 90 A0 1T 2 o 46 16 T A R s 28 SR 4 77 5
1% DETRec, SR fif Al B2 BT P o T H AIERSE IR R, TR — R R RIS 45 B A DX 23 50 R 1Y) 575
BIPISE S, 9520 45 kBTN 7S, N2 A1 ERIIR 5 10 2R, 45 A1 kit e LRI B AR SR ML, A5 18 T B 45 4
DAL S A5 BRI, SCBLGS sl A AR, BRAS 45 a5 (KRR R VE R AL R R AR A 1 1, DA S5 R R IF, hy 4
SRR HEAF AR, S ISR 1 R AR . AR SR AR ] o 2 I 4 1 R AR R A A8 i o 1 — IR 2. 7R RSk L
PErh, IERRANIRZRTE ST IABUE], ZRAE I SR R rh 5 AR U, s AR R R m] R . S 20, 1
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