ATAI

Advanced Technique of
Artificial Intelligence

Chonggqing University

of Technology

A Self-Correcting Sequential Recommender

Yujie Lin Chenyang Wang Zhumin Chen
Shandong University Shandong University Shandong University
Qingdao, China Qingdao, China Qingdao, China
yu.jielin@outlook.com 201900122032@mail.sdu.edu.cn chenzhumin@sdu.edu.cn
Zhaochun Ren Xin Xin Qiang Yan
Shandong University Shandong University WeChat, Tencent
Qingdao, China Qingdao, China Guangzhou, China
zhaochun.ren@sdu.edu.cn xinxin@sdu.edu.cn rolanyan@tencent.com
Maarten de Rijke Xiuzhen Cheng Pengjie Ren”
University of Amsterdam Shandong University Shandong University
Amsterdam, The Netherlands Qingdao, China Qingdao, China
m.derijke@uva.nl xzcheng@sdu.edu.cn renpengjie@sdu.edu.cn

code: https://github.com/TempSDU/STEAM.

WWW 2023

Reported by Minqin Li


https://github.com/RUCAIBox/UniSRec.

Chonggqing University i AL-'_? Ih T
of Technology vanced Technique o

Artificial Intelligence

Successful recommendation
4 Predict

i > 3'2 _’ 3 '_." ‘34 _.* %5
Computer Screen Keyboard Mouse Mouse pad

(a) Ideal sequence
Clicked by mistake Failure recommendation

Vi i 77, Predict
Computer Screen Computer basics book  Keyboard Mouse  Computer science book

(b) Raw sequence with a misclicked item
Failure recommendation

Unexposed
.r. 'i'l # 12 # % 3 .— | 1:4 _.'. e
Cumputer Scree n Keyboard Mouse Earphone
Predict

(c) Raw sequence without a missed item
Figure 1: Examples for two kinds of imperfect item se-

quences. Sub-figure (a) is an ideal item sequence without any
imperfection. Sub-figure (b) is an imperfect item sequence
that contains a misclicked item (i.e., ig). Sub-figure (c) is an
imperfect sequence that lacks a missed item (i.e., is).
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Figure 2: An overview of STEAM. For training the corrector, the item-wise corrector is asked to perform deletion correction
and insertion correction on items to recover the raw item sequence that has been randomly modified. The raw item sequence
with its corrected version are both used to train the recommender using the masked item prediction task. Finally, STEAM is
optimized by the joint loss from the corrector and the recommender.
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Table 1: Statistics of the datasets after preprocessing.

Dataset #Users #ltems #Actions Avg.length Sparsity

Beauty 22,362 12,101 194,682 8.7 99.93%
Sports 33,097 18,357 294,433 3.3 99.95%
Yelp 22,844 16,552 236,999 10.4 99.94%
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Table 2: Performance comparison of different methods on the real test sets. The best performance and the second best perfor-
mance are denoted in bold and underlined fonts respectively. * indicates that the performance gain of STEAM against the best
baseline is statistically significant based on a two-sided paired t-test with p < 0.05.

Real Beauty Real Sports Real Yelp
Model HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10
GRU4Rec 32.95  42.59 21.63 22.90 30.58  42.85 18.35 19.97 55.40  76.57 32.23 35.05
SASRec 36.58  45.57 25.43 26.62 34.51  46.20 21.91 23.46 58.24  77.96 35.07 37.72
BERT4Rec 36.67  47.28 23.38 24.79 35.16  47.91 21.54 23.24 61.18  79.72 37.04 40.13
SRGNN 37.33  47.65 25.15 26.52 35.92  48.32 22.44 24.08 59.86  78.96 36.74 39.30
CL4SRec 39.29 48.75 27.59 28.84 37.91 49.83 24.53 26.11 62.15 80.16 39.29 41.70
DuoRec 40.95 50.78 28.84 30.15 39.80 5193 25.97 27.58 64.01 82.63 40.85 43.34
FMLP-Rec 39.69  48.72 28.01 29.20 37.67  49.32 24.66 26.21 61.85  80.76 38.38 40.92

Recommender 35.73  46.47 22.84 24.27 35.02  47.78 21.34 23.03 61.41 80.57 37.67 40.22
STEAM 42.57% 52.89° 28.75 30.14 42.14" 55.16° 26.87" 28.61° 67.22" 84.49° 43.45" 45.77"
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Table 3: Performance analysis of STEAM on different groups of the real test sets. Overall-R (Overall-C) is the performance on
all raw (corrected) test item sequences. Changed-R (Changed-C) is the performance on the raw (corrected) test item sequences
of the changed sequence group. Unchanged is the performance on the test item sequences of the unchanged sequence group.

Real Beauty Real Sports Real Yelp
STEAM HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10

Overall-R 4221 5275 28.27 29.68 42.03  55.04 26.75 28.48 67.19 8449 43.42 45.75
Overall-C 4257 52.89 28.75 30.14 42.14  55.16 26.87 28.61 67.22 8449 43.45 45.77

Changed-R 4135 51.59 27.04 28.40 35.04 47.64 21.56 23.23 56.05  74.19 34.36 36.80
Changed-C 4256  52.06 28.66 29.94 35.54  48.12 22.08 23.76 5746 7440 35.45 37.73

Unchanged 4258  53.25 28.79 30.22 44.21  57.36 28.37 30.12 67.44  84.71 43.62 45.95
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Table 4: Statistics of correction operations by STEAM on the
real test sets. #Changed is the percentage of the changed test
item sequences after correction. #Keep, #Delete and #Insert

are the percentages of different types of correction opera-
tions during correction.

Dataset #Changed #Keep #Delete #Insert
Real Beauty  29.91 83.60  4.03 7.37
Real Sports 23.82 95.72 4.21 0.07

Real Yelp 2.17 99.63 0.15 0.22




Chonggqing University

of Technology

Experiments

| Y 4 Il =N | BB RN & B B Ay )

Table 5: Performance comparison of different methods on the simulated test sets.

Simulated Beauty Simulated Sports Simulated Yelp
Model HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10
GRU4Rec 32.22 42.13 21.28 22.59 29.96 42.26 17.99 19.61 54.64 75.87 31.66 34.49
SASRec 35.97 45.26 24.97 26.20 33.63 45.23 21.47 23.01 57.71 77.12 34.64 37.23
BERT4Rec 35.83  46.79 22.79 24.25 34.10  46.49 20.62 22.26 59.46  78.07 36.36 38.85
SRGNN 36.64  46.81 24.50 25.85 35.39  47.55 22.00 23.60 37.55  76.82 35.09 37.68
CL4SRec 38.66  48.22 26.96 28.23 37.10  48.93 23.95 25.52 61.08  78.99 38.48 40.88
DuoRec 40.26  50.13 28.39 29.71 38.87  50.95 25.36 26.96 63.06  82.07 40.24 42.78
FMLP-Rec 39.38 48.47 27.85 29.06 3123 48.86 24.33 25.87 61.17 80.37 AFET 40.56

Recommender 35.14  45.96 22.22 23.66 33.70  46.40 20.38 22.06 60.33  79.08 36.52 39.03
STEAM 42.09" 52.21° 2845 29.81 41.72" 54.82° 26.43" 28.17° 66.46° 84.05° 42.83" 45.19°
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Table 6: Robustness analysis of different models. Each value is a performance disturbance.

Beauty Sports Yelp
Model HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10 HR@5 HR@10 MRR@5 MRR@10
GRU4Rec -2.21% -1.08% -1.62% -1.35% -2.03% -138% -1.96% -1.80% -1.37% -091% -1.77% -1.60%
SASRec -1.67% -0.68% -1.81% -1.58% -2.55% -2.10% -2.01% -1.92% -0.91% -1.08% -1.23% -1.30%
BERT4Rec -2.29% -1.04% -2.52% -2.18%  -3.01% -296% -4.27% -4.22%  -2.81% -2.07% -3.40% -3.19%
SRGNN -1.85% -1.76% -2.58% -2.53% -1.48% -1.59% -1.96% -1.99% -3.86% -2.71% -4.49% -4.12%
CL4SRec -1.60% -1.09% -2.28% -2.12%  -2.14% -1.81% -2.36% -2.26% -1.72% -1.46% -2.06% -1.97%
DuoRec -1.68% -1.28% -1.56% -1.46%  -2.34% -1.89% -2.35% -2.25% -148% -0.68% -1.49% -1.29%
FMLP-Rec -0.78% -0.51% -0.57% -0.48% -1.17% -0.93% -1.34% -1.30% -1.10% -0.48% -1.07% -0.88%

Recommender -1.65% -1.10% -2.71% -2.51%  -3.77% -2.89% -4.50% -421% -1.76% -1.85% -3.05% -2.96%
STEAM -0.28% -1.02% +0.64% +0.44% -0.74% -0.40% -1.20% -1.09% -1.09% -0.52% -1.36% -1.22%
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