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(1) How to extract relevant semantics from heterogeneous
_ , descriptive information with different noise?
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(2)How to fuse these heterogeneous descriptive

Fig. 1: A user makes the decision after evaluating all multi- . : —_ ,
information to comprehensively infer user interests?

modal information displayed on pages including item im-

ages, teseription text and price. (3)How to handle probabilistic influence of numerical

information on user behaviors?
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Fig. 2:The proposed MMSBR customizes deterministic and probabilistic modeling to handle descriptive and
numerical information respectively.
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TABLE 2: Statistics of all datasets.

Datasets Cellphones Grocery Sports
#item 8,614 11,638 18,796
#category 48 665 1,259
#interaction 196,376 364,728 566,504
#session 78,026 127,548 211,959
avg.length 2,62 2.86 2.67

TABLE 5: Statistics of datasets with cold-start items.

Datasets Cellphones+ Grocery+ Sports+
#item 10,245(+1631)  13,493(+1855) 22,049(+3253)
#category 48(-) 678(+13) 1,312(+53)

#interaction 199,065(+2689) 367,674(+2946) 571,789(+5285)
#session 78,987(+961)  128,510(+962) 213,787(+1828)
avg.length 2.52(-) 2.86(-) 2.67(-)




é Chonggqing University

/ of Technology

Experiments

| .Y 4 I Y | | B E BN 29 B B ald

TABLE 3: Performance comparison of MMSBR with baselines over three datasets. The results (%) produced by the best
baseline and the best performer in each column are underlined and boldfaced respectively. Statistical significance of
pairwise differences for MMSBR against the best baseline (¥) is determined by the t-test (p < 0.01).

Cellphones Grocery Sports
Prec@10 MRR@10 Prec@20 MRR@20 Prec@10 MRR@10 Prec@20 MRR@20 Prec@10 MRR@10 Prec@20 MRR@20

S-POP 5.32 271 7.24 2.85 20.65 17.00 23.64 17.25 15.61 14.56 17.59 14.69
SKNN 21.07 9.95 24.71 10.21 39.83 2515 41.88 25.29 B1.79 21.31 33.86 21.46
NARM  20.59 15.32 24.12 15.56 40.39 34.53 42.41 34.62 31.64 26.94 34.17 27.12
SASRec  23.37 15.47 27.58 15.76 40.97 34.76 43.02 34.92 31.54 26.68 34.11 26.87
BERT4Rec 22.28 14.39 27.09 14.73 40.59 34.09 42.93 34.31 31.57 26.85 34.32 27207
SR-GNN  21.80 15.60 25.08 15.77 40.81 34.89 42.74 35.01 31.96 27.43 34.29 2701
COTREC 23.78 10.82 28:35 11.13 41.28 30.60 43.24 30.75 32.16 23.28 35.13 23.46
MSGIFSR  20.92 14.53 2451 14.77 41.34 29.25 43.40 35.47 32.28 2756 34.95 2772
MGS 21.74 14.29 2521 14.54 40.92 35.06 42.79 35.20 31.63 26.75 33.76 26.89
UniSRec  22.73 15.36 26.65 15.63 41.40 3b.12 43.44 35.24 31.90 26.91 34.41 27.04
CoHHN  23.60 15.4% 2r71 15.96 41.58 35.33 43.59 35.58 3212 2715 35.02 27.31

MMSBR 24.37" 16.47" 29.22° 16.81" 42.10" 3591 44.27° 36.06° 32.89" 28.10° 35.64° 28.28"

Method
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TABLE 4: The effect of hierarchical pivot transformer.

Cellphones Grocery Sports
Prec@20 MRR@20 Prec@20 MRR@20 Prec@20 MRR@20

Method

COTREC 2833 11.13 4324 30.75 3513  23.46

MSGIFSR 2451 1477 4340 3547 3495  27.72
MMSBR,,,;, 2674 1595 4293 3528 34.67 27.86

MMSBR 29.22* 16.81" 44.27" 36.06* 35.64" 28.28"
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TABLE 6: The influence of different modalities.

Cellphones Grocery Sports
Prec@20 MRR@20 Prec@20 MRR@20 Prec@20 MRR@20

Method

(a) w/oimage 2745 1485 4123 3520 3214 2750

(b)y w/otext 2719 14.69 41.11 35.08 3222 2742

(c) w/oprice 2510 1335 4298 3557 3478  27.68
MMSBR  29.22" 16.81" 44.27" 36.06" 35.64" 28.28"
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Fig. 3: The effect of pseudo-modality contrastive learning.
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Figure 4: Effect of balance parameter a.
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Fig. 5: Performance in cold-start scenario.
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Fig. 7: Impact of hyperparameters.
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