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Fig. 1. Schematic diagram of dynamic network.
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Fig. 2. The architecture of link prediction model based on dynamic network representation.
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Fig. 4. Schematic diagram of node neighborhood sampling.
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Table 1.  Information diffusion algorithm.
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1) For e;j in Epew do:

2) For v in e;; do:
3 m =0
4 While m < L do

(%3

)
)
)
) IR 34 P
)
)
)
)

6 For w in N, do

7 R (13) 25 fs (wu, wo), A P
8 End for

9 WG p kT — R w A Ry
10) m=m+1

11) v=u'

12) End while

13) K RJNAR

14) End for

15) End for
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Fig. 5. Node neighborhood update unit.
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Table 2. Dynamic network data details.
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UCI 1899 59835 194 5.68
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Table 3. Experimental environment setup informa-

tion.
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4 BEHETN MRR 455500 1
Table 4.  Link prediction MRR results comparison.

Ik UCI DNC Wikipedia Enron
Logistic Regression 0.005 1 0.0209 0.003 7 0.005 2
SVM 0.003 2 0.018 2 0.0021 0.0029
Node2Vec 0.004 7 0.0197 0.0035 0.003 9
GCN 0.0159 0.0484 0.0101 0.0176
GraphSAGE 0.016 3 0.049 7 0.0120 0.018 3
DynGEM 0.0157 0.0284 0.0108 0.0147
GCN-GAN 0.0201 0.0504 0.0149 0.021 5
DDNE 0.014 2 0.026 8 0.0096 0.0116
DNRLP 0.0351 0.0539 0.0187 0.036 3
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Abstract

Link prediction is an important issue in network analysis tasks, which aims at detecting missing, spurious
or evolving links in a network, based on the topology information of the network and/or the attributes of the
nodes. It has been applied to many real-world applications, such as information integration, social network
analysis, recommendation systems, and bioinformatics. Existing link prediction methods focus on static
networks and ignore the transmission of dynamic information in the network. However, many graphs in
practical applications are dynamic and evolve constantly over time. How to capture time information in a
dynamic network and improve the accuracy of link prediction remains a conspicuous challenge. To tackle these
challenges, we propose a dynamic network representation based link prediction model, named DNRLP. DNRLP
can be mainly divided into two modules: a representation learning module on dynamic network and a link
prediction module, where the representation learning module is composed of a node information dynamic update
unit and a node neighborhood update unit. Node information dynamic update unit leverages the benefits of the
long short-term memory (LSTM) in capturing time information and uses a Time Interval based Filter Unit
(TIFU) to introduce time interval information between two links, while for the node neighborhood update unit
we present a random walk algorithm based on connection strength to simulate the diffusion of dynamic
information. Through the above two parts, the model can obtain the node representation at the new moment,
then link prediction is performed by the link prediction module by measuring the similarity between the node
representations. The experiment uses MRR and Recall@k indicators to evaluate performance of model on four
public dynamic network datasets. The experiments demonstrate the effectiveness and the credibility of the
proposed model in link prediction tasks as compared with the comparison models, the MNR index of the
DNRLP is increased by 30.8%. The model proposed in this paper not only learns the dynamic information in
the network, but also considers its influence on neighbors and the impact of time interval on information
update. Therefore, the model has learned more abundant dynamic information and has obvious advantages for

link prediction tasks.
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