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o How to generate unique and
o informative views for graph
contrastive learning?

Node dropping Edge perturbation Attribute masking Subgraph
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Advantages of Euclidean Space:

Compared to the hyperbolic space, vector calculation in Euclidean
space is more efficient.

Euclidean Space
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Poincaré ball model
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Advantages of Hyperbolic Space:

The first is that its own space size Is very
different from Euclidean space.

The second advantage is that the hyperbolic space is
more capable of capturing hierarchical structures
exhibited in graph data.



Introduction
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Dz{(xl,...,xn):xf+---+xﬁ«i% | (1)
o (u,v) = — @
arcosh(1 + Gl Bya- Vi)
expg(t) = tanh(Vel|t||) (3)

the exponential mapping exp€ : ToDe — De
logg(u) = artanh(Vc||u]|) (4)

\fllull

the logarithmic mapping log§ : D — ToD¢
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y =0c(W-u+b). (5)
W ® u = expg(W - logg(u)), (6)
u®d b = expg(logs(u) + b), (7)

y = expg(o(loge(W ® u @ b))). (8)
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Transformation

~£sup = C(p, p1),
(16)

L = Lsup + o+ Leontras



@ Chongaing Lhiversity fd;'; Q:dT e
of Technology Atificial Intelligence

Table 1: Statistics of datasets

N Num. of Graphs  Num. of Classes =~ Avg. Number of Nodes  Avg. Number of Edges

MUTAG 188 2 17.93 19.79
REDDIT-BINARY 978 2 243.11 288.53
COLLAB 5,000 3 74.49 2457.78
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Table 2: Comparison experiment results of classification accuracies and standad error of all the comparing methods (the best
results are in bold-face).

Method
Dataset : cthods GCN GraphSAGE GAT GIN Gee GraphCL DSGC
Label Ratio
0.1 56.11(std 19.02)  52.78(std 19.14)  58.89(std 18.23)  50.56(std 20.98) | 61.67(std 16.15)  57.78(std 13.44) | 62.22(std 15.50)
MUTAG 0.3 62.78(std 15.54)  57.22(std 18.05)  62.78(std 14.22)  54.44(std 18.01) | 63.89(std 14.06)  62.78(std 12.99) | 66.11(std 12.41)
0.5 61.11(std 14.60)  63.33(std 15.57)  58.89(std 17.60  60.56(std 19.88) | 65.56(std 13.57)  59.44(std 16.76) | 66.67(std 12.37)
0.1 52.27(std 7.54)  51.55(std 13.07)  53.71(std 12.66)  53.51(std 7.05) | 51.65(std 7.36)  54.54(std 7.44) | 55.26(std 6.99)
REDDIT-BINARY 0.3 56.60(std 6.08)  55.88(std 11.35)  54.43(std 7.72)  54.33(std 10.12) | 53.40(std 10.68)  56.19(std 5.68) 57.32(std 5.67)
0.5 55.67(std 6.96)  53.61(std 8.33)  57.63(std 7.99)  53.40(std 9.00) | 52.37(std 8.81)  58.14(std 5.73) 57.73(std 4.35)
0.1 38.98(std 13.78)  38.58(std 14.20)  38.74(std 11.77)  38.48(std 10.88) | 37.68(std 13.38)  46.72(std 7.78) | 50.08(std 5.79)
COLLAB 0.3 38.54(std 9.07)  42.90(std 13.44)  42.24(std 11.38)  38.56(std 4.62) | 37.78(std 13.26)  48.12(std 7.51) 50.48(std 5.14)
0.5 35.14(std 10.13)  36.96(std 12.19)  42.64(std 9.51)  40.24(std 6.41) | 38.74(std 6.81)  46.76(std 7.20) | 52.00(std 1.39)
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Label Ratio = 0.1 Label Ratic = 0.3 Label Ratio = 0.5

475 50.0 52.5 55.0 575 60.0 62.5 65.0

(b) Performances of DSGC with different pairs of graph encoders for the Euclidean
(a) Performances of DSGC with different pairs of graph encoders for the Euclidean and Hyperbolic spaces on dataset REDDIT-BINARY.

and Hyperbolic spaces on dataset MUTAG.

(c) Performances of DSGC with different pairs of graph encoders for the Euclidean
and Hyperbolic spaces on dataset COLLAB.
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(a) Performances of DSGC with different hidden dimension on dataset MUTAG.
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(b) Performances of DSGC with different hidden dimension on dataset REDDIT-

BINARY.
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(c) Performances of DSGC with different hidden dimension on dataset COLLAB.
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