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Existing methods are two limitations:
Underutilization of unlabeled data; Lack of
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Dynamic graph (a) Interaction frequency (b) Time-frequency distribution
of anomalous In this paper, the author presents semi-
Figure 1: Statistical distribution of evolving graph streams on the supervised anomaly detection (SAD), an
MOOC dataset. Observations: (a) The frequency of interactions end-to-end framework for anomaly detection
shows a clear cyclical pattern on the time axis. (b) Anomalous on dynamic graphs.

samples typically occurred between 8 am and 10 pm, with peaks
at around 8 pm.
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Figure 2: The proposed semi-supervised anomaly detection framework. SAD consists of four main components: the temporal graph encoder,
the anomaly detector, the time-equipped memory bank, and the supervised contrastive learning module.
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Contrastive Learning for Unlabeled Samples: Learning procedure:
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Wikipedia Reddit Mooc Alipay
#Nodes 9,227 10,984 7,074 3,575,301
#Edges 157,474 672,447 411,749 53,789,768
#Edge features 172 172 4 100
#Anomalies 217 366 4,066 24,979
Timespan 30 days 30 days 30 days 90 days
Pos. label meaning  posting banned  editing banned  dropping out fraudster

Chronological Split

T0%-15%-15%  T0%-15%-15%  70%-15%-15%  70%-15%-15%

Table 1: Statistics of datasets.

Methods | Wikipedia Reddit Mooc Alipay

TGAT 8323 +084 67.06+0.69 6688+ 0.68 92534093
TGN 84.67 £ 036 6266 +085 67.07+£0.73 9284 + 0.81
Radar 8291 £097 6146+1.27 62.14 £0.89 88.18 + 1.05
DOMINANT | 8584 +£0.63 6466 £1.29 65411072 91.57 £0.93
SemiGNN 84.65 £082 6418078 6498 £0.63  92.29 + (.85
GDN 8512 £ 069 67.02L£051 6621 £074 93.64+£0.79
TADDY 84724+ 101 6795+094 6847 4+0.76 93.15+ 0.88
SAD 86.77 £ 0.24 68.77 £ 0.75 69.44 £ 0.87 9448 &+ 0.65
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Table 2: Overall performance of all methods in terms of AUC on
dynamic node classification tasks. Means and standard deviations
were computed over 10 runs.
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o o Wikipedia Reddit Mooc
g 76| = semiGNN g 58 e SemiGNN - TGAT 8076 :l: 2.30’ 6279 :l: 342 64.04 :I: 10‘2
|kl I o i S w/dev 8245+ 0.64 64.15+293 6533+ 1.67
63| — 50 b | b w/mem 8520+ 1.30  66.96 + 1.51  67.25+0.75
001 03 05 07 00 0 003 T 0E 0 o w/time 8544 4+0.75 66.78 198 67.53 4+ 0.93
D P w/scl 8580 +1.32 67.71 +£0.75 67.57 + 0.54
(a) Wikipedia (b) Reddit Table 3: Results of the ablation study on the dynamic node classifi-

Figure 3: Dynamic node classification task results under different
drop ratios p on Wikipedia and Reddit, respectively.

cation task under the label-dropping ratio of 0.5.
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Figure 4: Visualization of the learned node embeddings w.r.t. different methods on Alipay. The red and green points represent the abnormal
and normal samples, respectively.
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