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Self-supervised Session Recommendation Incorporating Dynamic Multi-level Gated GNN and
Hypergraph Convolution

SHEN Xue-Li, ZHAO Guo-Yang

(Software College, Liaoning Technical University, Huludao 125105, China) \
Abstract: Considering the lack of extraction and utilization of higher-order features and data sparsity in current graph
neural network-based session recommendation methods, a self—supeﬁzised session recommendation incorporating dynamic
multi-level gated graph neural network (GGNN) and hypergraph convolution (SDMHC-GNN) is proposed. Firstly,
different graph structures are used toumodel the session sequence into three different views: session view, hypergraph
view, and relational view. The session view uses dynamic multi-level gated graph neural networks, sparse self-attention,
and sparse global attention mechanisms to generate local sequential session representations. The hypergraph view uses
hypergraph convolutioﬁ and soft attention mechanisms to generate higher-order session representations. The relational
view uses graph convolution and sparse cross-attention mechanisms to generate session relational representations.
Secondly, the mutual features among different session representations are maximized by self-supervised learning. Finally,
the current session representation is filtered and enhanced by the intentional neighbor collaboration module. Multiple
experiments are conducted on two public data sets, Diginetica and Tmall, and compared with advanced baseline models.
The experimental results indicate that the performance of the proposed model is superior to that of the baseline model,

proving the effectiveness of the model.
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2.6 glll—ﬁ&-’—“-q

W B 2 S AL o b 2 SRR i ST RO A xt
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FRER )2 3] B bR, Hoe LR

H{' = He + Hran (32)

L = —loga(fp(6),6!)) —logo(1 - fp(8!,6))  (33)
Horh, 9000 AT B AN 73 BB TOREAR, fp 9 % I o
B, Ik A ) 2 TR ) AR g N A B DR — B
PEHEATIESY, SRR R 22 ST B Sif RoR 2
GRS
27 BRAPEMEESR

AR SCAE T INC MRkt — 5 it g A 58 24 AT 25 1
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WM 2R RR A, SRR 28 1 215 R R
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Hgi=H'+H" (34)
t Th]
SIScore = — L (35)
[
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FHABAZ 1 AR, A SOEBUHHLLE 73 80 =i 1) R (RSN)
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j= = (36)
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R .
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=1
Horh, o RN IE 2 75 FE R DA MG G 2 1
S ) B Y, Hy RS EE ROR.
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i
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k=1
ooy ZLSTREY one-hot HiT B B HEE L% 5
i AR

Qmﬁa%jff%é
)+ = Ly +BL, (40)
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Loss 43 AITESE 8 #0F1ZE 10 $e I TR 5E, TFURURSA,
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ALK T Precision@K (fAifk P@K) 5

MRR@K W57 -0 b 44 >R xof 452 4 e
Horf K EAEBE A 20. g 9
P@K 1’E%@Tiﬁﬁiﬂﬂ?&%ﬁ%ﬁﬁ‘]ﬁ%%ﬁ, ST HE
FEHNZRET K I A A5 7 ) 7 ol EAg), 5 R v 2% B
R R R . BRI S R R
P@K = npit/N (41)
Horf, NOAFEARSHL, nni Ron T K ANEFEDTE H E
HEF T H .

MRR@K 18 RAEHEFF R, 5 IE W2 4
fm TR N P S B 44 TR BB R R, BRI
Vs HESEREE FT, FLEUE (b, RO HEFE R
£, XKL T HERE R G pe . HoatFRis=0n:

1T . 0 BT,

1 1
MRR@K = N %‘; rank(i) “42)

Hrh, NRRFEFTEFEAM SE, R IR R K AN HER
T H TS RS H R H T rank(i) 18
(A& B i T B A B 3R BT o5 B P A6L.
33 XRFESSHEE

A AR R Python 3.8.19 NP RIE S, i H
PyTorch 2.2.2 HEZE S, K H] Adam 1EAIUALES. SE46
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HRBEE N B3 BT 5 AL G, % S R A R
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1E-S, [ FARHEZ A 0.1 @ B fivlia ik S50
3.4 B4R

N I B GE SDMHC-GNN A5 8L 45 ik, A3
MALGE ) 3T 2 LI G RTE T GNN [ R
LT BRI R LA 5 SDMHC-GNN
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(1) POP: — Ml T30 s il HEF (1) AL G AR AL

(2) FPMCM": 254 I /R ] RBE AN FE R HOTR &
R, N

(3) GRU4Rec!"): 245 1 /\ﬁ% RNN /] SBR #i
A, HFH GRU‘?X‘I mﬁf” ﬁlhﬁﬁu%%ﬂ?ﬁf [P,
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MﬁﬁEﬂnEﬂﬁﬁi&aﬂ%TTﬁ%Fﬁé{ A B R L

(5) SR-GNN"®: {i FFf GGNN 1E Jg 4 ilh 28 Sk il 5 150
H 32 a1 22 ..

(6) FGNN): & —Fh3E T GNN ) SBR fi#d, 5
T 5 ) T0H 2 8] E A ok AR s R 1 2 i
PRIR.

(7) GCE-GNNU: 43 5l 75 225 ¢ B R 42 2 1) 1
IS FH AN 7] 5 53] 1) P A A D % DA 2 2] 43 TE RO,

(8) DHCN!: 1 4y 1 /4 #8 B B AR i T SBR 43
BB, e ARFE T R E G B, GE08 R HE A B

B A O RIIRZE R, FRE I E R
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3.5.2, e
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