EhELE T LAF

AL T K5
M B F A K S

P\

2019411 H29 1281 H
#iL - UM






£
=W i H

RGBSR RIS T 2019 4 11 A 29 H GRED £ 12 H 1 HERMEIF. Akl
WL bR 2E L BUMIBTE R 2: BUMN PR K — i 327, B1E T R 2T A AR AL F i =+ &
PHEFE S, FEBRIINGEMN SR E A A FE2E 8 2 B 2EAR A, A R A . SR
HIUEFNL R

—. SWEHE

SUOH B R 2 B2 5 4 2 ] S SO 6 U L R TR A6 5000 2000
AR T

RETS Sy T

X A

o 24 O 1

NG B e

o415 A 4 S B

=. AL
WL T R2E . BUMNIHYE R B R R

=. 2k
UM AT B ARG G U Tl e 8 DX o B % 2 5D
. 2i3REE
WBIGE: 2019 4F 11 A 29 H, 12:00—22:00
Hiu R BN AR B RO RN T P X S B R 2 5
£ URE: 2019411 A 29 H RED 12 A1 H
4. 08:30-12:35
T4-: 14:00 — 18:00
SR WU A B P AR S BB T A X

f. BRRA

RN 13906529772; Bridim: 18758101957; 1874 13758240985,

.

ArilE: 13588024340; & . 19967314961; 3K &1: 15700084173.



~WHREMRR

11 A 30 H kB4
M BT AKX

I [1) FRAN | WEA LA i A H
08:30-08:55 ik e FEL 2L E A A BT e b B R S AR B BOR
08:55-09:20 XIE N Gy PN TN HL T 5% T 28 Byl s itk Jig
B BT 52 I8 N £ R P 2 2T 1)
09:20-09:45 B AR KRR
i LS B 55
10:10-10:35 R FIE EHTIPNES X BB R A2 40 5 VR I 1R )
& A% (10:35-10:55)
10:55-11:20 485 HARITVE K R 57 5 T BE 0 45 PR AL 2 55 00 dr
11:20-11:45 K 5% b TR A ) I 2% 2
Inferring Network Structure and Estimating
11:45-12:10 | EiktE | 5K N Dynamical Process from Binary-State Data
via Logistic Regression
Predicting the Network Controllability
12:10-12:35 B BT R Robustness: A Convolutional Neural Network
Approach
& (12:35-14:00)
11 A 30 H T4
M. ST AKX
I} ] FERAN | WEA LA it A H
14:00-14.95 T = LTl o2 Evolutionary D@amlcs fo.r
Network Community Detection
N5 14- ZHhE H o2z LafE=N Gl vk A
14:25-1450 | o o | ¥ HHR# B R, A S
14:50-15:15 VR/NE] KBRS HE T RAR SR B W 4% 45 K T B 7
15:15-15:40 B 4F BRYINK B IS A JE A 47 D% 45 v B A ] PR T 9
FEK (15:40-15:55)
15:55-16:20 EKAE | BN T ROR T 2R 1 R X R R AT A
16:20-16:45 EEhR TRYNK B RN 2 BB BAIR T R 28 [R 2B 0F 7T
‘ VB SR
16:45-17:10 TR PN
g | — BB
N T 5 2 W 28 PRI 20 SR 22 43 B FA — 38U
17:10-17:35 e WL Tk oK TR gﬂﬁ\ﬁ;ﬁﬁ?%ﬂ R
eI
Collective Behavior of Heterogeneous Agents
17:35-18:00 IS AN | PO E TR KA in Uncertain Cooperation-Competition
Networks




1281 HESF
Hs: BT AKX

I 1) FRAN | WEA LA it H
The Science of Science:
. _ . iiilﬁ 7 Nz,
08:30-08:35 7o TR What are different in China
e RIS N _
08:55-09:20 P e o T THT [F4 7 XR BT 2K (A e PP A5 I 55 7
09:20-09:45 E AEEUE R SN RN F- 0 R FH P 35 R 0 R R R
. . Local Nash Equilibrium and
10:10-10:35 SR [FI5F K )
Divide-and-Conquer Games
ZFER (10:35-10:50)
ot(53/4 2NN
‘ . " A PEAREEE T 5N 1 4 I
10:50-11:15 XIEEME | BRSO A
A R TR
M
Optimizing HIV Interventions for
11:15-11:40 i b i K Mg FUE T KA Multiplex Social Networks
i via Partition-Based Random Search
Y . . Complex Network Approach for the Structural
11:40-12:05 = LI K&
B ILFFARE Optimization of Global Crude Oil Trade System
FLTR & fr f >
e 2 W AR Sy IR AT RS By IR RAE )
12:05-12:30 BB BRI N -
A B R R

P4 (12:30-14:00)

12H1HT%
B BT AKX
I 1] EREAN | WEAN BT W H
. fi
14:00-14:25 2o | PRk Attacker-defender game from
a network science perspective
14:25-14:50 » VRt R UET5 25 R Rk i
¥t -
o PP HRYEHRILIEL ZM L
14:50-15:15 SR R LIRA LI Ew N2 4B 2 32 o
15:15-15:40 X B WL Tl K A AT A R e R G
Ze/ (15:40-15:55)
UM SR .
55_16- s Y A=
15:55-16:20 Pk HIR A NN Ei T
16:20-16:45 oW Suis KRBT RE A2 2 B sl 12
16:45-17:10 | FEH | e | Wi Tk 534 F RS BRI
17:10-17:35 LYK WL Tk K2 F -y 3 2y FC AT R SR
17:35-18:00 AT AR E K Z IR SRR A S AR




2019 FEWER L FERIR

ik (FTEEESKH)

WENNB: Sl T HE E R BONRT R BB BREVE LTS, 50T & 2R 5
I o AR Ath AR T B AL 0 LT R RIS o At B AR HR i Nt B G A5 F 7 B AR 5 Ak
JOLFH SR % AT BT AT AR . B AAE B AR BE, LA A2 2155 IR UK RAE AAAL IUCAL

WWW, EMNLP, WSDM %2

WERE: fTEBAE: HrEES5miRERE AR

WEME: A RGN AR B OO AR EREE R KR A DR AR B A, 4
TE 7 MV AU T B R A R IR S5 I SE e . BLFE 1. KB AMIR AL R SR AR
A IELEE o 2. LR P £ R b AU N S APk

XEN (FEBEHAE)

WENAG: X H FLIE LT 2008 5425 2012 SEAER B H TR B 1 R B LR 2R 0 ) 3R A5 3
e N A e S A R e g e R N v e SN N e S R M AT R
AT RN LR R AR, IER T KA AR 54k R AR . X H LI LT
FE IS XRERAR L ZLR O S ERH2 MR 25 TREERLR R PITHE
R EREE. BRI MEREARN LR A 2R AR N

WERE : TR MA Sl it g

AR INE 75T — A T XU I 28 A AT AR BE T 6T B8 i i I
17 (ICO) 2 —FPRUT IR LTl (IPO) R B 5 3. X Ahiah Bt 7 AP Boosk 1 &40 1RSS4
I A Rl AR, FAl T X B RAF [ L 7 52 Ay id sk kLA
B, R A RGEERRRBINE, I HARE H AT .

BER (k)

WEANA: RERFHIANMSEE LR LA, ERRFEER RS
PAGE, EEREPOIRER . ZEBIRT RN RN ZIRE S E IS B REREOR
ZARMAI . LA SR AR B85S, C.E IEEE Transactions on Neural Networks and Learning
Systems. IEEE Transactions on Industrial Informatics. IEEE Transactions on Instrumentation and
Measurement. IEEE Transactions on Systems, Man, and Cybernetics: Systems. Knowledge-Based
Systems. Chemical Engineering Journal 55 [ T &% SCI fa & 183 100 R4, 103 SCI Ak
512000 XK, 12 FE 5 —1FE RSO ESI #5118 30; FE7E [ Springer H A H RSS2 A

B H RN ERYIEA 32 0. ERE RGO 6 B, A5 4 TR AR
4



EIWH . 3K 2013 FaE ARG E LA Ao a2, AN RET 131 QT A4 B 7R TR
AR BT BIE AA HERETHRITF ERH TS AA, 2018 4EH1 2019 4F 2 YOR1F SR [E 2 X H 2
(IOP) i ¢ 51 HH /R 22

WEBE . 5T B AW IR 2 1 2 55 Bt & 5 M

MEME: Revealing complicated behaviors from time series constitutes a fundamental problem of
continuing interest and it has attracted a great deal of attention from a wide variety of fields on account
of its significant importance. The past decade has witnessed a rapid development of complex network
studies, which allow to characterize many types of systems in nature and technology that contain a
large number of components interacting with each other in a complicated manner. Recently, the
complex network and deep learning have been incorporated into the analysis of time series and fruitful
achievements have been obtained. Complex network and deep learning analysis of time series open up
new venues to address interdisciplinary challenges in climate dynamics, multiphase flow, brain
functions, economics and traffic systems. Some novel methodologies and their applications in this

research area will be introduced.
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WEME: Blockchain technology is a emerging technology that has the potential to revolutionize
many traditional industries. Since the creation of Bitcoin, which represents blockchain 1.0, blockchain
technology has been attracting extensive attention and a great amount of user transaction data has been
accumulated. Furthermore, the birth of Ethereum, which represents blockchain 2.0, further enriches
data type in blockchain. While the popularity of blockchain technology bringing about a lot of technical
innovation, it also leads to many new problems, such as user privacy disclosure and illegal financial
activities. However, the public accessible of blockchain data provides unprecedented opportunity for
researchers to understand and resolve these problems through blockchain data analysis. This talk will

introduce some of our recent work on data analysis and fraud detection.
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WwEBHE: Inferring Network Structure and Estimating Dynamical Process From Binary-State Data
via Logistic Regression

W5 E: Inferring the structures and the dynamics of the complex networked systems based on time
series data is a challenging problem. The existing reconstruction methods often rely on the knowledge
of the dynamics on networks. In many cases, a prior knowledge of the dynamics is unknown, so it is
natural to ask: is it possible to reconstruct network and estimate the dynamical processes on complex
networks only rely on the observed data? In this article, we develop a framework to reconstruct the
structures of networks with binary-state dynamics, in which the knowledge of the original dynamical
processes is unknown. Within the reconstruction framework, the transition probabilities of binary
dynamical processes are described by the Sigmoid function in logistic regression, we then apply the
mean-field approximation to enable maximum likelihood estimation (MLE), which gives rise to that
the network structure can be inferred by solving the linear system of equations. Meanwhile, the original
dynamical processes can be simulated by estimating the parameters in the Sigmoid function. Our
framework has been validated by a variety of binary dynamical processes on synthetic and empirical
networks, indicating that our method can not only reveal the network structures but also estimate the
dynamical processes. Moreover, the high accuracy of our method is highlighted by comparing it with

the existing methods.
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WM E: Predicting the Network Controllability Robustness: A Convolutional Neural Network
Approach

WS E: Network controllability measures how well a networked system can be controlled to a
target state, and its robustness reflects how well the system can maintain the controllability against
malicious attacks. The measure of network controllability is quantified by the number of external
control inputs needed to recover or to retain the controllability after the occurrence of an attack. The
measure of the network controllability robustness, on the other hand, is quantified by a sequence of
values that record the remaining controllability of the network after a sequence of attacks. Traditionally,
the controllability robustness is determined by extensive attack simulations, which are computationally
time consuming. In this talk, a method for predicting the controllability robustness using a
convolutional neural network (CNN) is introduced, motivated by the following observations: 1) there

is no clear correlation between the topological features and the controllability robustness of a general
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network, 2) the adjacency matrix of a network can be regarded as a gray-scale image, and 3) the CNN
technique has proved successful for many tasks in image processing. Under the new framework, a
relatively large number of training data generated by simulations are used to train a CNN for predicting
the controllability robustness according to the input network adjacency matrices, without performing
the time-consuming conventional attack simulations. Extensive experimental studies were carried out,
demonstrating that the proposed framework for predicting controllability robustness of different

network configurations is accurate and reliable with very low overheads.
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WwEBHE: Evolutionary Dynamics for Network Community Detection
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HEMHE: Collective Behavior of Heterogeneous Agents in Uncertain Cooperation-Competition

Networks
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WERE: In this talk, the collective behavior problem is addressed for heterogeneous multi-agent
systems in uncertain cooperation-competition networks. Here the agents are described by second-order
systems with different velocity damping terms, and the uncertainty of the network is characterized by
two unknown nonzero parameters for each agent. Thus, the considered multi-agent system can be
employed to model the agent network with four kinds of relationships among agents: cooperative
relationship and three different competitive relationships. To achieve the desired collective behaviors,
a novel distributed Nussbaum-type adaptive controller is designed for each agent. With the help of
Barbalat’s lemma, it is proved that bipartite consensus can be asymptotically achieved, provided that
the weighted network is structurally balanced and connected and that the velocity damping coefficients
are chosen appropriately. It is further shown that distributed stabilization can also be asymptotically
achieved for the case that the positive weighted subnetwork is connected and some suitable conditions
are satisfied. Finally, two illustrative examples are presented to demonstrate the effectiveness of the

derived analytical results.
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#HEBHEH: Local Nash Equilibrium and Divide-and-Conquer Games
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WERE: In this talk, we mainly discuss three topics: local Nash equilibrium and divide-and-conquer
games. Nash equilibrium is widely present in various social disputes. As of now, in structured static
populations, such as social networks, regular, and random graphs, the discussions on Nash equilibrium
are quite limited. In a relatively stable static gaming network, a rational individual has to
comprehensively consider all his/her opponents’ strategies before they adopt a unified strategy. In this
scenario, a new strategy equilibrium emerges in the system. We define this equilibrium as a local Nash
equilibrium. We present an explicit definition of the local Nash equilibrium for the two-strategy games
in structured populations. Based on the definition, we investigate the condition that a system reaches
the evolutionary stable state when the individuals play the Prisoner’s dilemma and snow-drift game.
The local Nash equilibrium provides a way to judge whether a gaming structured population reaches
the evolutionarily stable state on one hand. On the other hand, it can be used to predict whether
cooperators can survive in a system long before the system reaches its evolutionarily stable state for
the Prisoner’s dilemma game.

Considering that humans can hardly adopt a unified strategy to play with their neighbors, we
propose a divide-and-conquer game model, where individuals can interact with their neighbors in the
network with appropriate strategies. In the second topic, we first investigate the topological properties
of unfavorable individuals in the divide-and-conquer games. The unfavorable individuals are defined
as the individuals gaining the lowest average payoff in a round of game. Since the average payoff is
normally considered as a measure of fitness, the unfavorable individuals are very likely to be
eliminated or change their strategy updating rules from a Darwinian perspective. We test and compare
a series of highly rational strategy updating rules. In the tested scenarios, our analytical and simulation
results surprisingly reveal that the less-connected individuals in degree-heterogeneous networks are
more likely to become the unfavorable individuals. Our finding suggests that the connectivity of
individuals as a social capital fundamentally changes the gaming environment. Next, we propose a
temporal game model on the basis of the divide-and-conquer games. In this model, the duration of a
continuous interaction is defined to be the number of the continuous rounds in which at least one of
them receives a non-zero payoff. On the contrary, the inter-event time is measured by the number of
the continuous rounds in which both players do not receive any payoff. A detailed analytical and
numerical study of the models dynamical properties show that it reproduces the burstiness of many
human coordinating systems. The findings reveal that the burstiness is inducible by rational
interactions of humans. The new model and analysis shed some new lights on the origin of the

burstiness of human activities.
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HwEMHE: Optimizing HIV Interventions for Multiplex Social Networks via Partition-Based Random
Search

WEME: There are multiple modes for human immunodeficiency virus (HIV) transmissions, each
of which is usually associated with a certain key population (e.g., needle sharing among people who
inject drugs). Recent field studies revealed the merging trend of multiple key populations, making HIV
intervention difficult because of the existence of multiple transmission modes in such complex
multiplex social networks. In this paper, we aim to address this challenge by developing a multiplex
social network framework to capture the multimode transmission across two key populations. Based

on the multiplex social network framework, we propose a new random search method, named partition-
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based random search with network and memory prioritization (PRS-NMP), to identify the optimal
subset of high-value individuals in the social network for interventions. Numerical experiments
demonstrated that the proposed PRS-NMP-based interventions could effectively reduce the scale of
HIV transmissions. The performance of PRS-NMP-based interventions is consistently better than the

benchmark nested partitions method and network-based metrics.
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HwEME: Complex Network Approach for the Structural Optimization of Global Crude Oil Trade
System

WERE: Itis essential to reveal the optimal structure of global crude oil supply and demand, which
has become one of the most important factors affecting every country’s energy strategy and economic
development. However, the existing crude oil supply and demand structure does not function well.
This paper proposes a distributed bipartite network to model crude oil trade. The optimal network
structure, which has the minimal total trade cost is obtained by Simulated Annealing Algorithm. The
presented optimization model encompasses the framework of complex network theory and crude oil
trading issues, providing a good solution for the crude oil trade system. Comparing with the pre-
optimized trading network, the proposed model can effectively reduce trade cost. The Robustness
Indicator is proposed to reveal that the major oil-exporting countries choose their partners more wisely
and the trade relations are steadier. In the optimal distributed network, both the major oil-exporting
countries and major oil-importing countries play important roles in distributing crude oil among the
trading countries. Overall, the proposed model offers fresh insights for structural reconstruction of
crude oil supply and demand network centered on the efficient usage of crude oil and keeping the

international oil trade running smoothly.
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WwEBHE: Attacker-defender game from a network science perspective

WEME: Dealing with the protection of critical infrastructures, many game-theoretic methods have
been developed to study the strategic interactions between defenders and attackers. However, most
game models ignore the interrelationship between different components within a certain system. In
this paper, we propose a simultaneous-move attacker-defender game model, which is a two-player
zero-sum static game with complete information. The strategies and payoffs of this game are defined
on the basis of the topology structure of the infrastructure system, which is represented by a complex
network. Due to the complexity of strategies, the attack and defense strategies are con- fined by two
typical strategies, namely, targeted strategy and random strategy. The simulation results indicate that
in a scale-free network, the attacker virtually always attacks randomly in the Nash equilibrium. With
a small cost-sensitive parameter, representing the degree to which costs increase with the importance
of a target, the defender protects the hub targets with large degrees preferentially. When the cost-
sensitive parameter exceeds a threshold, the defender switches to protecting nodes randomly. Our work
provides a new theoretical framework to analyze the confrontations between the attacker and the

defender on critical infrastructures and deserves further study.
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	张伟（阿里巴巴集团）
	刘肖凡（香港城市大学）
	高忠科（天津大学）
	吴嘉婧（中山大学）
	邹勇（华东师范大学）
	顾长贵（上海理工大学）
	张海峰（安徽大学）
	楼洋（香港城市大学）
	王震（西北工业大学）
	章忠志（复旦大学）
	许小可（大连民族大学）
	廖好（深圳大学）
	夏永祥（杭州电子科技大学）
	王劲毅（深圳大学）
	温广辉（东南大学）
	高澜（浙江工业大学）
	胡鸿翔（杭州电子科技大学）
	贾韬（西南大学）
	陶建容（网易伏羲人工智能实验室）
	吴晔（北京师范大学）
	张毅超（同济大学）
	刘建国（上海财经大学、新浪微热点大数据研究院）
	张清鹏（香港城市大学）
	董高高（江苏大学）
	唐明（华东师范大学）
	吴俊（国防科技大学）
	许新建（上海大学）
	周银座（杭州师范大学）
	闵勇（浙江工业大学）
	李冰（杭州中奥科技有限公司）
	夏承遗（天津理工大学）
	阮中远（浙江工业大学）
	杨旭华（浙江工业大学）
	徐亚南（上海交通大学）

