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Recommendation Method Based on Attention Mechanism Interactive Convolutional Neural Network
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Abstract In order to capture the dynamic interaction between users and items during online shopping and improve the accuracy
of recommendation systems(RS) ,a user rating prediction method combining user preference and item attractiveness is proposed.
The reviews are divided into user review texts and product review texts, which are fed into two convolutional neural networks
(CNN) ,and combined with an attention mechanism to dynamically capture semantic and contextual information in the texts,and
obtain user and item adaptive representations. Subsequently, using the interactive attention network, the dynamic interaction be-
tween the item features and the user features is analyzed to calculate the user preference on specific items and the attractiveness of
the items to a specific user. Finally, the prediction module is used to provide accurate predictions about user ratings to unseen
items. Results on experimental datasets show that the proposed method achieves optimal performance. with at least 15. 1% and
13. 6% improvement in MAE and RMSE performance compared to other advanced methods. In addition, the statistical metrics
based on Top-K further validate the accuracy of the proposed method for product recommendation.

Keywords Recommendation system, User preference,Convolutional neural network, Interactive-attention mechanism, Contextual
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Fig.1 Recommendation model framework of attention mechanism
based interactive CNN
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Fig. 2 Interactive attention network

T 22 R AL R R R A P RAT L 7R
o) 15 2 T L 5 A N P R AE RN R SRR AE 22 TR A AR AL M L A
TN A8 2 I P 5 AF R R b AR A 2 () T X B B R . HL Ok U,
454 FH ORI & 08 3E N RRAE , 2 A T P o R R R
BB 1) 1 LA BT ot % AR R FH P W 51 . 45 8 P RREAE 3R
N P, € RVHIT SRR AE R R Q€ R, W) 56 R B A 1 5
K

C=tanh(P,W. Q) (8)
o W € RS BUE B 5 0 My A0 D8 T B 1 FH P
)P T R ] 7 B DR B R B Z K /D5 tanh D AR
LM AR R AR BE C€ R (i B AN ST R AR R AR N (09 FH P
FURT R AR AE B RIS LR SRR ) R B R
IR B AR O — A R RS, 4 000 T E 5 P R R L N
851,

a, =tanh(P, W, +C(QW.))

a,=tanh(QW. +C(P,W,))
Hof W, W, e R T HESHL,

RIRAE BE C ¥ P R AE 2 T) il 555 2900 5wt W 51 L IR 45
i R AIE 25 [ e 5 21 A P B 1) 1 . B, R softmax bR ICHE
TR A5 3 — Ak 15 B P X 4 R R A e T4

D

¢, = softmax(a,V,) (10)
[) B, 45 81 5 ot R E P RS Sy .
& =softmax(q;V.) (1D

HHh Vv, ,V.ER" WIESK,
2.5 EMIEM

A4 L 3CAS R A P R SR IS N R AE R OR (P, Q)
FA P AR S o, FNRS SR 5] F1AR 58 & i A SR A TR AR B
A P X R S A T

r:.,:§(</lm§,) < (P, (Q)™)+r,+b,+b, 12)
o, b, A0k, 43 500 B P PV R RS S 09 e B R, e, O
YIPEA . PR T AT 2 R Ay [l U3 [R) B S A S ) A% 7 R X
FH 0 26 R AR 4 R R BT A S B0 AT R A U L O i



PR 22, 45 5 T T T 0 ML) 22 T 4 R 2 IR0 2% 1A 4 7 5 1

129

977 1R 22 (MSE) 112 5 2% bR Kk A7 450 B0 A0 1, 3 i 453 k% o 4K
R/AMEE IR S8, AEIGRad B b o D, R D, 43 B A
PIAS T2 AR I AR s TP R S 0T Caes D S FEAR B Y
D, 1D Ay A B FOR o R 2% b, JEAG T R PO R A B R
ﬁl\r:.,o

3 XBELH

3 LI 4 M T AR T G DA 9 1k R L 56 2 S
Jo7 FH P FR b PR AE SRR T 45 A R P RURR 52 A IS 2
2 H N HETE 2R G R BE ATkt

AR SR B EG O 9 R SCHERLE, 9, 11 ] i ik X sy
TEAE FH P RERE R RS SRR AE 22 ) A AR DG L L B3R B P R
it RRAE B 07 207 A R — B BT
3.1 HiE&

T VAR IR O Bk 0 1 R L (8 A T IR Y R AR S 56
R AL WD b T T8 AR ARTT A Yelp 2017 Bk R £ R
U8 R R PRI R A 24 AT BT H TR
AT 55 o 4R B SR LB E K AR ST s P T3 A F
FL IR ER S CEY SRS T, Yelp 2017 B4R
EALE A AERE 12 AT YRR IR PR B A
X EHE S AT AL B S i RIS K E O 300 ANiAl L 1
AN TF-IDF 4545 . B BRI KF 0. 5 /452 T i) L 9F: o
R 2 5 AR RRIEVE R il . BRI 45 T RS bR A9 S0t 0 T
5AKIT AL AL D F 5 AR, B A RO g
80:10:10 Ay Lb. 41 43 5 T U0 Z L I RT3 E . 33X 7 > 2503 4R
RS TR LI MBI ES T EE.

ERWESS SN
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Table 2 Results of MAE
W ik RERE  FHA R X Yelp
ALFM 0.972 0.929 1.004 0.925
D-Attn 0.685 0.694 0.599 0.799
Deep-CoNN 0. 620 0.792 0.602 0.802
E S 0.525 0.554 0.547 0.729
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Table 3 Results of RMSE
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Fig. 3 Test results of product recommendation
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Fig. 4 Effect of document length on model performance
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Fig.5 Effect of dropout rate on model performance
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Table 4 Results of ablation experiment

A RMSE MAE
AR 1 1.557 1.035
B A 2 1.139 0.975

B 3 1.235 0.815
TREEA 0.996 0.729
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