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Figure 1: Illustration of two kinds of motivations. (a)The
long-tail relation distribution of Last.FM dataset. (b)An illus-
tration example of necessity of considering the relevance of
different relations
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Figure 2: Overview of the proposed VRKG4Rec model
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Figure 3: Core operation of LWS with single iteration
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Table 2: Overall comparison of performance

Dateset | Model metric@1 (%) metric@5 (%) metric@10 (%) metric@20 (%)
recall NDCG HR recall NDCG HR recall NDCG HR recall NDCG HR

FM 1.93 4.40 4.40 5.33 4.67 12.80 8.83 6.07 19.40 14.02 7.72 25.01

NFM 1.50 3.90 3.90 5.95 4.80 13.20 9.52 6.26 21.10 14.97 8.05 29.90

Last CKE 4.43 10.31 10.31 13.06 11.26 26.58 18.85 13.62 35.02 26.95 16.25 46.11

KGAT 2.42 5.67 5.67 7.86 9.49 16.76 12.56 12.58 25.92 20.59 16.71 37.67

KGIN 6.06 13.98 13.98 17.42 15.24 35.92 24.96 1832 4707 | 3549  21.69  59.07

proposed 6.79 16.34 16.34 20.15 17.62 39.84 28.05 20.85 50.69 38.78 23.02 61.84
Improv. | +12.05% +14.44% +14.44% | +15.67% +15.62% +10.91% | +12.38% +13.81% +7.69% | +9.27% +6.13% +4.69%

FM 3.53 32.70 32.70 11.65 27.57 64.30 19.41 26.88 76.50 2911 27.98 85.10

NFM 2.98 27.70 27.70 11.62 24 .88 62.40 17.88 23.80 74.40 27.59 24.84 84.30

ML CKE 3.85 33.54 33.54 13.62 28.78 66.65 21.19 27.89  78.29 | 3130  29.18  86.51

KGAT 2.63 23.15 23.15 10.03 20.68 57.01 16.958 21.09 71.59 26.37 23.05 82.15

KGIN 4.69 11.99 11.99 15.14 12.92 31.22 22.66 15.95 43.22 31.50 19.35 53.22

proposed 4.29 36.74 36.74 15.01 31.38 70.13 23.29 30.53 80.55 34.12 31.92 88.34
Improv. | -8.69%  +9.54%  +9.54% | -0.85%  +9.03%  +5.22% | +2.78%  +9.47% +2.89% | +8.31% +9.39% +2.12%
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Figure 5: Impact of iteration Q and Layer L
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