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1. Fuguo Zhang and An Zeng*, Information Filtering via Heterogeneous Diffusion in
Online Bipartite Networks, [Plos One 10(6), €0129459 (2015)]
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The rapid expansion of Internet brings us overwhelming online information, which is
impossible for an individual to go through all of it. Therefore, recommender systems
were created to help people dig through this abundance of information. In networks
composed by users and objects, recommender algorithms based on diffusion have been
proven to be one of the best performing methods. Previous works considered the
diffusion process from user to object, and from object to user to be equivalent. We
show in this work that it is not the case and we improve the quality of the
recommendation by taking into account the asymmetrical nature of this process. We
apply this idea to modify the state-of-the-art recommendation methods. The simulation
results show that the new methods can outperform these existing methods in both
recommendation accuracy and diversity. Finally, this modification is checked to be

able to improve the recommendation in a realistic case.
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Fig 1. The degree distribution of users and objects in (a) Movielens, (b) Netflix and (c) RYM networks. (d), (e) and (f) are d(k) vs k in Movielens,
Netflix and RYM networks, respectively. For the blue curve, k denotes the degree of users and d(k) denotes the average degree of the neighboring objects
of these users. For the red curve, k denotes the degree of objects and d(k) denotes the average degree of the ing users of these objects.
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Fig 2. The illustration of the H-Hybrid method. Users and items are marked with circles and squares,
respectively. Shaded circles indicate the target user for whom recommendation is done.
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2. Hao Liao, An Zeng* and Yi-Cheng Zhang, Predicting missing links via correlation
between nodes, [Physica A 436, 216 (2015)]
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As a fundamental problem in many different fields, link prediction aims to estimate the
likelihood of an existing link between two nodes based on the observed information.
Since this problem is related to many applications ranging from uncovering missing
data to predicting the evolution of networks, link prediction has been intensively
investigated recently and many methods have been proposed so far. The essential
challenge of link prediction is to estimate the similarity between nodes. Most of the
existing methods are based on the common neighbor index and its variants. In this
paper, we propose to calculate the similarity between nodes by the Pearson correlation
coefficient. This method is found to be very effective when applied to calculate
similarity based on high order paths. We finally fuse the correlation-based method with
the resource allocation method, and find that the combined method can substantially

outperform the existing methods, especially in sparse networks.
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3. Alexandre Vidmer, An Zeng, Matus Medo, Yi-Cheng Zhang, Prediction in complex
systems: The case of the international trade network, [Physica A 436, 188 (2015)]
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Predicting the future evolution of complex systems is one of the main challenges in
complexity science. Based on a current snapshot of a network, link prediction
algorithms aim to predict its future evolution. We apply here link prediction algorithms
to data on the international trade between countries. This data can be represented as a
complex network where links connect countries with the products that they export.
Link prediction techniques based on heat and mass diffusion processes are employed
to obtain predictions for products exported in the future. These baseline predictions are
improved using a recent metric of country fitness and product similarity. The overall
best results are achieved with a newly developed metric of product similarity which

takes advantage of causality in the network evolution.
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eP(20). forboth the Mass and Heat diffusion recommendation methods as a function of the model
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using the data in year 1995 and before to predict the new products in 1996. Methods' parameters are here
fixed based on the optimal parameters of previous year's prediction. Performance of predictions based on
causality is shown for comparison
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4. Hao Liao and An Zeng*, Reconstructing propagation with temporal similarity,
[Scientific Reports 5, 11404 (2015)]
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Node similarity significantly contributes to the growth of real networks. In this paper,
based on the observed epidemic spreading results we apply the node similarity metrics
to reconstruct the underlying networks hosting the propagation. We find that the
reconstruction accuracy of the similarity metrics is strongly influenced by the infection
rate of the spreading process. Moreover, there is a range of infection rate in which the
reconstruction accuracy of some similarity metrics drops nearly to zero. To improve
the similarity-based reconstruction method, we propose a temporal similarity metric
which takes into account the time information of the spreading. The reconstruction

results are remarkably improved with the new method.
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Figure 1. The AUC, Precision and Degree correlation in the parameter space (s, f) for (abc) BA
networks (N =500, (k) = 10) and (d,e,f) SW networks (N=500, p=0.1, (k) = 10) by using CN method. The
results are averaged over 50 independent realizations.
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Figure 2. The dependence of the AUC, Precision and Degree correlation on pt with four different
similarity methods in BA networks (N=500, (k) = 10) and (d.¢,f) SW networks (N=500, p=0.1,
{k)=10). We use f=0.5 here. The results are averaged over 50 independent realizations.
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5. Sun, XY; Zhu, JF, Study of the shock wave induced by closing partial road in traffic
flow, ACTA PHYSICA SINICA, 64(11), JUN 2015.

fE

There often occurs traffic accident or road construction in real traffic, which leads to
partial road closure. In this paper, we set up a traffic model for the partial road closure.
According to the Nagel-Schreckenberg (NS) cellular automata update rules, the road
can be separated into cells with the same length of 7.5 m. L = 4000 (corresponding to
30 km) is set to the road length in the simulations. For a larger system size, our
simulations show that the results are the same with those presented in the following. In
our model, v(max) denotes the maximum velocity of vehicle. Without loss of
generality, we assume v(max 1) = 1 (corresponding to 27 km/h), where partial road is
closed (for convenience, we define the road length as L-1), v(max 2) = 2
(corresponding to 54 km/h) in the section of normal road (we define the road length as
L-2). In our simulations, let L-1 = L-2 = 2000. We would like to mention that changing
these parameter values does not have a qualitative influence on the simulation results.
The simulation results demonstrate that three stationary phases exist, that is, low
density (LD), high density (HD) and shock wave (SW). Two critical average densities
are found: the critical point rho(crl) = 3/8 separates the LD phase from the SW phase,
and rho(cr2) = 1/2 separates the SW phase from the HD phase. We also analyze the
relationship between the average flux J and average density rho. In the LD phase J =
4/3 rho, in the HD phase J =1 - rho and J is 0.5 in the SW phase. We investigate the
dependence of J on rho. It is shown that with the increase of rho, J first increases, at
this stage J corresponds to the LD phase. Then J remains to be a constant 0.5 when the
critical average density rho(crl) is reached, and J corresponds to the SW phase (this
time, J reaches the maximum value 0.5). One goal of traffic-management strategies is
to maximize the flow. We find that the optimal choice of the average density is 3/8 <
rho < 1/2 in the present model. Similar road situation often occurs in everyday life, so
the traffic managers can control the car density in order to alleviate the traffic

congestion and enhance the capacity of existing infrastructure. After the second critical
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average density rho(cr2) is reached, J decreases with the increase of average density,
which corresponds to the HD phase. We also obtain the relationship between the shock
wave position and the average density by theoretical calculations, i.e. S-i =i+ 4 -8 rho,

which is in agreement with simulations.
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