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Motivation:

The  redundancy of  the
aggregated neighbors  and
resulting in poor diversity of the
recommended list.

Trapping users in a small subset
of familiar items  without
exploring the vast majority of
others.
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Figure 1: Long tail distribution in Recommender System on
TaoBao dataset [49].
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(a) Submodular Neighbor Selection (c) Loss Reweight
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Figure 3: Accuracy-Diversity trade-off comparison on
TaoBao dataset. The upper-right model is enlarged.
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Experiments

Table 2: Overall comparison on TaoBao dataset, the best and second-best results are in bold and underlined, respectively.

Method TaoBao
Recall@100 Recall@300 HR@100 HR@300 Coverage@100 Coverage@300

Popularity 0.0186 0.0357 0.1496 0.2562 38.2449 75.9837
ME-BPR [29] 0.0487 0.0971 0.3103 0.4889 34.0812 71.8802
GCN [18] 0.0446 0.0923 0.2840 0.4634 37.2577 79.2985
LightGCN [14] 0.0528 0.1063 0.3261 0.5097 32.7069 69.3502
DGCN [49] 0.0394 0.0831 0.2634 0.4369 38.1183 84.4989
DGRec 0.0472 0.0951 0.3026 0.4817 39.0597 89.1684

Table 3: Overall comparison on Beauty dataset, the best and second-best results are in bold and underlined, respectively.

Method Beauty
Recall@100 Recall@300 HR@100 HR@300 Coverage@100 Coverage@300

Popularity 0.1012 0.2096 0.1833 0.3124 16.0213 27.9336
MF-BPR [29] 0.2310 0.3863 0.3404 0.4966 15.8728 25.6659
GCN [18] 0.2388 0.3897 0.3423 0.3897 16.5311 25.5634
LightGCN [14] 0.2517 0.4205 0.3688 0.5318 15.0203 23.9421
DGCN [49] 0.2395 0.3790 0.3418 0.4792 18.2876 26.9694
DGRec 0.2399 0.3915 0.3420 0.5021 19.0557 27.5704
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Figure 4: Layer combination experiments on TaoBao dataset.
Mean combines embedding learned from different layers by
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mean average. Layer attention combines these embeddings Accuracy (Recall @ 300)

by the attention module illustrated in Section 3.3.

Figure 5: Accuracy-diversity trade-off by loss reweighting.
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Figure 6: Parameter sensitivity of ¢ and k. o controls the sim-

ilarity computation and k is the number of selected neigh-
bors.
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Table 4: Ablation study on TaoBao dataset. We show DGRec’ § g 901
performance when removing each of the modules. ® 005 2 a0l
© o
g % 701
Method R@300 HR@300 C@300 o
DGRec 0.0951 0.4817 89.1684 0.090 ==+ e
w/o Submodular selection  0.0982 0.4869  84.9129
w/o Layer attention 0.1009  0.4976  82.9553
w/o Loss reweighting 0.0886 0.4612  79.3286 Figure 7: The influence of different submodular functions.

A: bucket coverage function, B: category coverage function,
and C: facility location function.
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