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1. Bolun Chen, An Zeng* and Ling Chen, The effect of heterogeneous dynamics of
online users on information filtering, Physics Letters A 379, 2839 (2015).
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Abstract: The rapid expansion of the Internet requires effective information filtering
techniques to extract the most essential and relevant information for online users.
Many recommendation algorithms have been proposed to predict the future items that
a given user might be interested in. However, there is an important issue that has
always been ignored so far in related works, namely the heterogeneous dynamics of
online users. The interest of active users changes more often than that of less active
users, which asks for different update frequency of their recommendation lists. In this
paper, we develop a framework to study the effect of heterogeneous dynamics of users

on the recommendation performance. We find that the personalized application of
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recommendation algorithms results in remarkable improvement in the recommendation

accuracy and diversity. Our findings may help online retailers make better use of the

existing recommendation methods.

(a)1
0.8
20.6
0.4

Eﬂ

04 08 12 16

0.8
0.7
0.6

0.4 OB 12 16

0 04 08 12 16 2
4

Fig. 1. (Color online.) (a) ranking score, (b) precision, (c) novelty and (d) personal-
ization in (6, i) plane when the heterogeneous data division is used in the Netflix
data. The recommendation algorithm is the Hybrid method. The results are averaged
over 10 times of independent realizations.
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Fig. 3. (Color online.) The dependence of A* (with respect to ranking score and
precision) on 6 in (a) Netflix and (b) Movielens. The results are averaged over 10
times of independent realizations.
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Fig. 2. (Color online.) The dependence of the (a) ranking score, (b) precision, (c)
novelty and (d) personalization on A when different values of ¢ are set. The data in
this figure is Netflix and the recommendation algorithm is the Hybrid method. The
results are averaged over 10 times of independent realizations.
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Fig. 4. (Color online.) The dependence of the optimal recommendation accuracy
(when 2* is used) on 6. The data in this figure is Netflix. The results are averaged
over 10 times of independent realizations.

2. Tang, Si-Qi; Shen, Zhesi; Wang, Wen-Xu; Di, Zengru. Uncovering transportation
networks from traffic flux by compressed sensing. EUROPEAN PHYSICAL

JOURNAL B, 2015, 88: 17.
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Abstract: Transportation and communication networks are ubiquitous in nature and
society. Uncovering the underlying topology as well as link weights, is fundamental to
understanding traffic dynamics and designing effective control strategies to facilitate
transmission efficiency. We develop a general method for reconstructing transportation
networks from detectable traffic flux data using the aid of a compressed sensing
algorithm. Our approach enables full reconstruction of network topology and link
weights for both directed and undirected networks from relatively small amounts of
data compared to the network size. The limited data requirement and certain resistance
to noise allows our method to achieve real-time network reconstruction. We
substantiate the effectiveness of our method through systematic numerical tests with
respect to several different network structures and transmission strategies. We expect

our approach to be widely applicable in a variety of transportation and communication
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Fig. 4. Least square fitting curve of node degrees and the corresponding traffic flux for the local routing model on three types
of networks under different values of @. Each data point for curve fitting is averaged over 20 independent realizations. The
network size N is 100, and the average degree (k) = 8.
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Fig. 1. (a) Reconstructed values of elements in X for LRM on
ER random network at data = 0.4. (b) Histogram of the recon-
structed values of X, for Node 19 shown in (a). The number
of nodes is N = 100 and the average node degree is (k) = 8.
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