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Welcome to MCS’2014
Activated by the regular exchanges on complex system modeling mainly between Japanese and Chinese systems scholars since 1990s as well as a NSFC-sponsored major project on meta-synthesis system research (1999-2003) in China, the international workshop on meta-synthesis and complex systems becomes an annual event since the first Sino-Japan Workshop on Meta-synthesis and Complex Systems held in Beijing in September of 2001. After successful MCS2002 (Shanghai, together with KSS2002), MCS2003 (Guangzhou, jointly held with KSS2003), MCS2004 (Beijing), MCS2005 (Kobe, one workshop of IFSR2005), MCS2006 (Beijing, together with KSS2006), MCS2007 (Beijing, one workshop of ICCS2007), MCS2008 (Singapore, a special track at IEEE SMC2008), MCS2009 (Chengdu, a workshop at MCDM2009), MCS2010 (Toronto, a workshop at IEEE/WIC/ACM Web Intelligence 2010), MCS2011 (Lanzhou, a workshop at Brain Informatics 2011), MCS2012 (Macau, a workshop at Active Media Technology 2012) and MCS2013 (Manchester, one special session at IEEE SMC2013), the MCS communities expand with those bigger conferences under different themes, which also help to disseminate ideas of meta-synthesis system approach proposed in 1990 to tackle with open complex giant system problems by Chinese system scientist Qian Xuesen (1911-2009) and his colleagues. MCS organizers also set up an on-line conferencing ba (OLCB) to keep track all published papers and presentation materials (both audio and slides) at each MCS event since 2007 as a portal of the MCS workshops and the MCS community.

This year is the 10th anniversary of final evaluation meeting of the NSFC major project on meta-synthesis. New topics emerge with further studies during the past 10 years. At the 18th National SESC Meeting held in October of 2014, Professor YU Jingyuan was given the SESC Life Achievement Award. Then we take MCS2014 to send congratulations and thanks to Professor Yu for his continuous endeavors to disseminate thoughts of meta-synthesis; meanwhile to share and disseminate latest feature results by Chinese MCS communities in recent 10 years on effective concepts, methodologies and advanced tools to tackle the wicked problems on social, economic and environmental developments and exploring next-generation knowledge intensive tools for complex system modeling and human decision making.
We are thankful to Professor Yoshiteru Nakamori (JAIST, Japan) for his continual support for Chinese system studies since the 1st MCS event. This year, Professor David Powers from Flinders University, Australia is invited to give a feature speech on cognitive robotics. We are looking forward to an active event for knowledge sharing and idea generation at Ziyu Hotel in Beijing during December 7-8, 2014.
More about meta-synthesis
Originally proposed in 1990 by the famous Chinese system scientist Qian Xuesen (1911-2009) towards open complex giant systems, meta-synthesis approach emphasizes to make full use of cutting-edge information technologies and aims to achieve knowledge creation and wisdom emergence along human-machine collaborative complex problem solving process. 
Intensive research has been engaged into meta-synthesis approach to complex system modeling with an interdisciplinary view together with more practice in both reality and the designed scenarios. In recent years, computational approaches have been greatly enhanced to explore knowledge-related technologies to mine more hidden patterns, tacit meanings from humans, which thus bring out many new foci on diverse topics. Along with the development of big data, it brings a new and interesting vision of meta-synthesis. As new wicked problems, e.g. emergency management and terrorism, bring more troubles to the current world, similar systems thinking like meta-synthesis have been of further exploration, such as the advanced concept group in Sandia National Laboratories. It is expected that the qualitative-to-quantitative meta-synthesis system approach will be of more solid foundations and wide applications. MCS workshop aims to facilitate idea generation, knowledge sharing and scientific collaboration among those endeavors. 
                  Xijin Tang and Xiaoji Zhou
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CONTENTS
MCS’2014 INFORMATION
1
MCS’2014 SCHEDULE
2
Session I
8
Session II
12
Session III
17
Session IV
27
Session V
36
Session VI
42
ABOUT AMSS-CAS
58
ABOUT ISS-CAS
60



MCS’2014 INFORMATION
Organized by

中国航天系统科学与工程研究院 China Academy of Aerospace Systems Science and Engineering

中国科学院数学与系统科学研究院 Academy of Mathematics and Sys​tems Science, Chinese Academy of Sciences
Co-organized by

日本北陆先端科学技术大学院大学 Japan Advanced Institute of Science and Technology (JAIST)

北京师范大学 Beijing Normal University

国防科技大学 National University of Defense Technology

中国系统工程学会 Systems Engineering Society of China

国际知识与系统科学学会 International Society for Knowledge and Systems Sciences (ISKSS)

IEEE SMC Beijing Chapter
Web Site
http://meta-synthesis.amss.cas.cn/Conference/Workshops_Conferences/MCS_Workshops/MCS2014/index.html
Workshop at a Glance 
	Registration

会议报到、注册 
	12月7日

10:00-13:30
	Lobby, Ziyu Hotel
紫玉饭店大堂

	Working Lunch

午餐
	12月7日

12:00
	Ziyu Restaurant, Floor I, Yulan Blvd

玉澜楼一层紫玉食府

	Workshop Sessions I, II & III

Afternoon, December 7, 2014
	12月7日

13:45-18:30
	Meeting Room, Floor 5, Ziguang Blvd

紫光楼五层会议室

	Reception Dinner

欢迎晚宴
	12月7日

19:00-20:30
	Jiu Hua Shan Roast Duck Restaurant

九花山烤鸭店

	Workshop Sessions IV & V

Morning, December 8, 2014
	12月8日08:45-12:00
	Meeting Room, Floor II, Yulan Blvd

玉澜楼二层会议室

	Working Lunch

午餐
	12月8日

12:00-13:10
	Ziyu Restaurant, Floor I, Yulan Blvd

玉澜楼一层紫玉食府

	Workshop Sessions V & Closing
	12月8日

13:30-16:00
	Meeting Room, Floor II, Yulan Blvd

玉澜楼二层会议室


MCS’2014 SCHEDULE
DAY ONE

2014年12月7日下午，紫光楼五层会议室
Meeting Room, Floor 5, Ziguang Blvd, Ziyu Hotel, Beijing

Afternoon, December 7, 2014
	Session 1:  13:45-14:50

	主持：王红卫教授（中国系统工程学会副理事长）
Chair: Prof. WANG Hongwei, SESC Vice President

	13:45-14:00
	欢迎致辞；于景元研究员开场白
Welcome Speech; Congratulations for Professor YU Jingyuan

	14:00-14:30
	顾基发研究员（中科院系统科学研究所，国际系统与控制科学院院士)：综合集成方法论1990-2014
Professor GU Jifa (CAS Institute of Systems Science): 
Study on Meta-synthesis system approach (1990-2014)

	14:30-14:50
	王崑声研究员（中国航天系统科学与工程研究院院长）：航天系统工程的发展
Professor WANG Kunsheng (CAECC Chair): China Space Systems 
Engineering Advances



	14:50-15:10
	集体照 茶歇 Photographing and Tea Break



	Session 2:  15:10-16:30

	主持：周晓纪研究员(中国航天系统科学与工程研究院)

	15:10-15:30
	王红卫教授(华中科技大学控制工程系)：复杂决策仿真系统建模问题与方法
Professor WANG Hongwei (Huazhong University of Science and Technology): Modeling on simulation systems for complex decision-making process

	15:30-15:50
	王国成研究员(中国社会科学院数量经济与技术经济研究所)：人文特色、计算实验与复杂情景决策
Professor WANG Guocheng (CASS Institute of Quantitative &Technical Economics): Humanistic characteristic, computational experiment and complex decision-making

	15:50-16:10
	李红刚教授(北京师范大学系统科学学院)：资产分散化与金融系统风险Professor LI Honggang (Beijing Normal University): Assets Diversification and Financial Systemic Risk

	16:10-16:30
	张鹏翥教授（上海交通大学管理学院）：网络化创新外包人才技能模型智能交互生成方法
Professor ZHANG Pengzhu (Shanghai Jiaotong University): Network 
innovation outsourcing talent skill model generation method under the support of Intelligent Interaction

	16:30-16:40
	茶歇 Tea Break


	Session 3: 16:40-18:40

	主持：李红刚教授(北京师范大学)
Chair: Professor LI Honggang

	16:40-17:00
	陈家伟博士(北京师范大学系统科学学院)：姓氏分布与人口迁移

Dr. CHEN Jiawei (Beijing Normal University): Surname Distribution and population migration

	17:00-17:20
	闫小勇副教授(石家庄铁道大学交通运输学院)：人群移动个体和群体层面的普适模型
A/Prof YAN Xiaoyong (Shijiazhuang Tiedao University): A unified model for predicting individual and population mobility patterns

	17:20-17:40
	吕欣博士（国防科技大学信息系统与管理学院）：基于手机数据的自然灾害救援与人类行为动力学研究
Dr. LV Xin (National University of Defense Technology): Using Mobile Phone Data in Human Behavior Analysis, Trajectory Prediction and Disaster Response

	17:40-18:00
	陈浩副教授(南开大学心理系)：大数据背景下的社会心理研究探索：
以社会情绪测量为例

A/Prof CHEN Hao (Nankai University): Measuring Mass Emotions: Social Psychological Research Paradigm in Big Data Era

	18:00-18:20
	A/Prof LI Zhenpeng (Dali University): M-cycles Balance Investigation in Signed Network

	18:20-18:40
	讨论 评议 Comments of Day 1

	19:00-20:00
	晚宴 (九花山烤鸭店) 

Reception Dinner (Jiu Hua Shan Roast Duck Restaurant)


DAY TWO

Meeting Room, Floor II, Yulan Blvd
2014年12月8日，玉澜楼二层会议室
	Session 4: 08:45-10:25

	主持：张文教授（北京化工大学）
Chair: Professor ZHANG Wen, Beijing University of Chemical Technology

	08:45-09:15
	Prof Yoshiteru Nakamori (JAIST, Japan): Systemic Knowledge Synthesis: Theory and Application

	09:15-09:45
	Prof David Powers (Flinders University, Australia): Cognitive Robotics: Baby Steps to Learning and Teaching

	09:45-10:05
	A/Prof Yi Zeng (CAS Institute of Automation, China): Brain Systems Engineering

	10:05-10:25
	Prof Xijin Tang (CAS Academy of Mathematics & Systems Science):  Research Framework on Meta-synthesis System Approach toward  (Societal) Complex Problems

	10:25-10:40
	Photographing and Tea Break


	Session 5: 10:40-12:00

	主持：张鹏翥教授（上海交通大学）
Chair: Professor ZHANG Pengzhu (SJTU)

	10:40-11:00
	Prof ZHANG Wen (Beijing University of Chemical Technology, China) Feature Weighted Confidence to Incorporate Prior Knowledge with Support Vector Machines for Text Classification

	11:00-11:20
	陈英武教授(国防科技大学信息系统与管理学院)：模型与数据驱动的复杂体系分析、评估
Professor CHEN Yingwu (National University of Defense Technology): Model and Data based Complex System of Systems Analysis Research

	11:20-11:40
	杨克巍教授(国防科技大学信息系统与管理学院)：基于模型驱动的复杂系统多维关系分析
Professor YANG Kewei (National University of Defense Technology): Model driven complex system multiple-dependencies analysis

	11:40-12:00
	姜江博士(国防科技大学信息系统与管理学院)：基于数据的风险决策分析
Dr. JIANG Jiang (National University of Defense Technology):     Data-driven System Risk Analysis and Decision-Making

	12:00-13:30 
	Working Lunch


	Session 6: 13:30-16:00

	主持：姜江博士（国防科技大学）

	13:30-13:45
	李晓娟(中国航天系统科学与工程研究院)：
军工企业绩效系统评价研究

	13:45-14:00
	LI Yongli (Harbin Institute of Technology): Exploring and Understanding the Evolution of Social Media Networks: A Unified  Analytics Framework Based on Strategic Network Formation Models

	14:00-14:15
	陈进东(中科院数学院)：Document-level Societal Risk Classification Based on Post Vector Model

	14:15-14:30
	王灿(中科院数学院)：基于大规模稀疏逻辑回归的社会风险词库建立

	14:30-14:45
	赵永亮(中科院数学院)：In-depth Analysis of Online Hot Discussions 

	14:45-15:00
	许诺(中科院数学院)：基于天涯论坛数据的世界杯情绪分析研究

	15:00-15:15
	苑鹏佳(中科院数学院)：“百度热搜词网络”可视化分析

	15:15-15:30
	赵爱武(江苏大学)：环境税情境下企业环境技术创新模拟


	15:15-16:00
	唐锡晋(中科院数学院)/周晓纪(航天系统院) 主持集体讨论，下届会议召开地点商定
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1 Study on Meta-synthesis system approach（1990-2014）
Gu Jifa, Yu Jingyuan, Zhou Xiaoji, Tang Xijin
Abstract
1. Origin of Meta-synthesis system approach 

In 1987 there was a project related to subsidization for the rice in price, system researchers solved the problem collaborating with economists closely by using both quantitative models and experiences from experts, they did fully discussions and investigation, finally solved the problem by using meta-synthesis thinking. Then Qian X.S. summarized their thinking and insights from other systems problems which he had met from such as military system, social system, human body system and geographical system, so called open giant complex system. He with Yu J.Y. and Dai R.W. proposed Meta-synthesis system approach formally in 1990.

2. Main contents of Meta-synthesis system approach 

In this approach they just wish integrate and synthesize data, information, model, knowledge, experiences and wisdom. As a tool for operating this approach Qian in 1992 also proposed Hall for Workshop of Meta-synthesis Engineering, which includes expert system, knowledge system and machine system. Shortly afterwards Qian proposed the meta-synthesis of wisdom, which integrates the individual wisdom, collective wisdom and wisdom combining the human and computer.

3. Development of Meta-synthesis system approach

3.1 Theoretical achievements

Here we just list some of them: 1) three kinds of Meta-synthesis, 2) Flowchart for Meta-synthesizing- “Meeting I-Analysis-Meeting II”, 3) Consensus, 4) Model integration etc. 

3.2 New Technology: GAE，Electronic Common Brain，iView，CorMap

3.3 Applications

Main areas are illustrated as 1) Military systems, 2) Industrial systems, such as CIMS, State Grid Corporation, some large engineering projects, enterprises decision making, 3) social systems, such as social stability, earthquake disaster management, public opinion, World Expo, recycling economy etc. 4) human body system, Traditional Chinese Medicine etc.
综合集成方法论研究（1990-2014）
顾基发1，于景元2，周晓纪2，唐锡晋1
（1中科院数学与系统科学研究院，2航天部系统科学与工程研究院）

摘要
1综合集成方法的提出
价格补贴（1987）-4个复杂系统（社会系统，军事系统，人体系统，地理系统）-开放复杂巨系统（1990）-综合集成方法论（1990）
2综合集成方法论的主要内容 
DIKMEW（数据，信息，知识，模型，经验，智慧）-研讨厅1992（专家系统，知识系统，机器系统）
3综合集成方法论的发展
理论研究：基金委重大基金项目，综合集成与知识科学小组，综合集成三种方式-大成智慧-一种研讨程序（MI-Analysis-MII）-知识的综合-专家的共识-模型的集成-知识的创造
技术开发：GAE，电子公共大脑，iView，CorMap
应用：
军事：军事科学院军事运筹分析所；国防大学；国防科委；二炮；炮兵；装甲兵；…
经济：基金委重大基金项目；社会科学院；物价补贴
工业：CMIS；苏通大桥；国家电网；青藏铁路；南水北调东线水运行调度；企业战略决策
社会：社会稳定预警系统；地震灾害管理；社会舆情分析；世博会；循环经济
人体系统：国家健康系统；中医；
报告人简介
顾基发，中国科学院数学与系统科学研究院研究员、博士生导师。1957年北京大学数学系毕业，1963年获苏联科学院数学所副博士。长期从事运筹学和系统工程的理论和应用研究工作。发表了卅多篇著作和二百多篇杂志文章，参加过导弹、能源、环境、水资源、区域发展战略和各种评价等应用项目。近年来曾与朱志昌提出物理事理人理系统方法论，并在很多领域得到应用。最近十多年从事综合集成方法论和知识科学的研究和应用，参加了国家重大基金项目。最近对社会系统、中医专家经验挖掘和世博会排队集群行为进行了研究。曾任中国系统工程学会理事长，2002-2006年曾任国际系统研究联合会的主席。1999-2003曾在日本北陆先端科学技术大学院大学(JAIST)任教授。2010当选为国际系统科学与控制论科学院院士。
2 Aerospace System Engineering Advances 

WANG Kunsheng

China Academy of Aerospace System Sciences and Engineering
Abstract
Space programs are complex engineering systems. Systems engineering is an effective method to tackle with the technical complexity and managerial complexity and ensure the success of space missions. The 50+ years development of China space enterprise fosters Systems Engineering with Chinese characteristics, which can be summarized as one department of integrative system design, two commanding lines, three steps of product development process, four technical control stages and excellent quality management system. As the situation of space industry changes, the traditional v-shaped systems engineering process are being transformed to Commercial Off-the-Shelf products-based systems integrating process. As space programs becoming more complex while required to be “better, faster and cheaper”, the space systems engineering will have two trends, i.e. quantified management process and model-based technical process. As a result, there are more and more new methods such as Model-Based Systems Engineering, Technology Maturity Level and Systems Engineering Leading Indicators emerging, which push space systems engineering evolving.
Keyword: China aerospace systems engineering, Model-based systems engineering, Technology maturity level
摘要
航天型号项目是复杂的工程系统，系统工程是应对航天任务技术复杂性和管理复杂性，确保航天任务成功的有效方法。中国航天50多年的发展形成了具有中国特色的一套行之有效的系统工程方法，集中表现为一个总体部、两条指挥线、三步走型号产品发展路线、四个技术状态控制阶段和完善的质量管理体系和制度，同时随着形势发展需要，逐步由传统的V型过程转向基于成熟货架产品的系统集成的系统工程过程。未来，随着航天型号项目复杂性进一步提升以及好快省要求更加严格，航天系统工程呈现出管理定量化、技术模型化的发展趋势，出现了基于模型的系统工程、工程成熟度、系统工程先导指标等新方法，推动航天系统工程不断创新发展。
关键词：中国航天系统工程，基于模型的系统工程，工程成熟度
Session II
1 Modeling on simulation systems for complex decision-making process…….….….….….….….….….….….…….…………………....13

WANG Hongwei

2 Humanistic characteristic, computational experiment and complex decision-making……….….….….….….….….….….….….….………14
WANG Guocheng 
3 Assets Diversification and Financial Systemic Risk………...…….15

LI Honggang, ZHOU Yichen 

4 Network innovation outsourcing talent skill model generation method under the support of Intelligent Interaction.….….….….…16
ZHANG Pengzhu , MA Tianyi
1 Modeling on simulation systems for complex decision-making process
Key Words: complex decision-making process, simulation system for complex decision-making, emergency decision-making
复杂决策仿真系统建模问题与方法
王红卫
华中科技大学系统科学与工程系
摘要
对于复杂决策问题，需要运用系统论的思想，考虑各层次决策问题间的相互影响，构建由多层次决策实体和个体模型组成的仿真实验系统，对复杂决策过程进行有效验证。介绍了复杂决策问题的特征，给出复杂决策仿真系统的内涵，初步讨论了复杂决策仿真系统的环境演化、协同决策过程、行动执行过程和仿真情景的建模问题，并针对应急决策问题给出具体实现案例。
关键词：复杂决策过程，复杂决策仿真系统，应急决策
报告人简介
王红卫，华中科技大学系统科学与工程系，教授、博士生导师，教育部长江学者特聘教授，国家杰出青年科学基金获得者，教育部创新团队带头人，国家“新世纪百千万人才工程”第一层次人选。兼任第六届国务院学位委员会控制科学与工程学科评议组成员，第十二、十三届国家自然科学基金委员会专家评审组成员，中国系统工程学会副理事长，湖北省系统工程学会理事长，《系统工程理论与实践》、《系统工程学报》、《系统管理学报》、《自动化学报》、《控制与决策》等杂志编委。
长期从事系统工程教学与科研工作，主要研究方向为公共安全与应急管理、物流与供应链系统，主持国家自然科学基金项目5项，其中重大研究计划重点支持项目和重大项目课题各1项。出版专著和教材各2部，发表论文120余篇，其中SCI杂志论文30余篇，EI收录60余篇。在国民经济动员管理决策与仿真演练关键技术方面，研制了动员领域国内第一个国民经济动员仿真演练系统。获教育部高等学校科学技术进步一等奖（第一完成人）和湖北省自然科学二等奖（第一完成人）各1项。
2 Humanistic characteristic, computational experiment and complex decision-making

Guocheng WANG
Institute of Quantitative &Technical Economics, CASS
Abstract
It is benefit for deeply analyzing the complexity of socioeconomic system and the keys of decision-making under complex scenario, by computational experiment with the collaboration of computational thinking and humanistic characteristics. For doing so, there are some important steps including: to seek the micro-motivation of complex socioeconomic system from behavioral perspective, to deepen the analysis of humanistic behavior, and to construct an integrated model as platform of conducting computational experiments etc.; it will be promoted to make decision under complex context through searching the interaction between key characteristics of real behaviors at micro and complex phenomena with evolution at macro. We preliminarily applied it into analyzing and revealing the inner link between behavioral biases of investors and stock price volatility in Chinese financial market.

Key words: Deepening the behavioral analysis, Integrated modeling, Simulating experiment, Complexity of socioeconomic system
人文特色、计算实验与复杂情景决策
王国成
中国社会科学院数量经济与技术经济研究所
摘要
计算思维与人文特色相结合的计算实验，有助于深入分析社会经济系统复杂性和复杂情景决策的难点。这需要找准社会经济系统复杂性的微观行为成因、深化行为分析、构建一体化模型作为平台进行计算实验，探索微观真实行为及关键特征与宏观现象及演变的内在联系，提升复杂情景下的决策水平；将此初步应用于分析和揭示中国金融市场上投资者行为偏差与股市波动之间的联动关系。
关键词：深化行为分析，一体化建模，模拟实验，社会经济系统复杂性
3 Assets Diversification and Financial Systemic Risk

Li Honggang, Zhou Yichen

School of Systems Science, Beijing Normal University

Keywords: agent-based modelling, systemic risk, robust-yet-fragile

资产分散化与金融系统性风险

李红刚，周怡宸
北京师范大学系统科学学院
摘要
本文用基于复杂网络的多主体模型探索金融系统性风险的生成机理，关注金融系统主体间关联、互动以及这种关联互动对个别或部分金融主体危机的传染、扩散和放大的时间过程，特别研究资产分散化与系统性风险的关系，并给出了金融系统“稳健但脆弱”性的一种机制解释。
关键词：多主体建模，系统性风险，稳健但脆弱性
报告人简介
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4 Network innovation outsourcing talent skill model generation method under the support of Intelligent Interaction

Pengzhu Zhang, Tianyi Ma
Shanghai Jiaotong University

Abstract
A lot of research analysis shows, many talent resumes posted on the Internet are with unstructured data feature. Therefore, in this report, by use of the text mining approaches, industry skills classification system and the skill knowledge base have been realized. And then based on the talent resume information (education background, project work experience), the methods of automatic generation of network innovation outsourcing talent skill model are established through human-computer interaction and text mining integrated way.
Keywords: innovation, outsourcing, talent, skill
网络化创新外包人才技能模型智能交互生成方法研究
张朋柱，马天翼
上海交通大学
摘要
大量的研究分析表明，在网络上发布的众多人才简历具有非结构化数据特征。因此，本报告采用文本挖掘的方法，研究实现了行业技能分类体系和技能知识库的构建，进而基于人才简历信息（教育背景、项目工作经历），采用人机交互与文本挖掘综合集成的方式，研究建立了网络化创新外包人才技能模型的自动化生成方法。
关键词：创新，外包，人才，技能
报告人简介
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1 Surname Distribution and population migration

CHEN Jiawei

School of Systems Science

Beijing Normal University
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姓氏分布与人口迁移
陈家伟
北京师范大学系统科学学院
chenjiawei@bnu.edu.cn
摘要
姓氏作为遗传标记和文化标签，不仅反映群体的遗传结构，还蕴含着丰富的社会文化信息，可以作为研究人类血缘关系、种群隔离、群体结构、人口迁移等问题的有效工具。目前，全球范围内已经建立了多个姓氏数据库，并且发展了许多新的方法和工具支持姓氏的相关研究。
父系社会中的姓氏可以看作是Y染色体上的等位基因，每个姓氏在人群中的比例就可以近似表示群体的遗传结构。对人类社会来说，影响群体姓氏比例的主要因素有三个：使得大的宗族在群体中越来越占优势的遗传漂移、导致姓氏分布更加平均的人口迁移以及能增加新姓的变异，其中人口迁移导致的姓氏分布变化最直接也最明显，因此，通过考察姓氏分布就能挖掘出人口迁移的诸多信息，美国著名遗传学家J. F. Crow指出：姓氏为研究人口迁移提供了快速、方便、廉价的方法。
中国姓氏在研究人口迁移方面有着得天独厚的优势。一方面，中国是世界上最早使用姓氏的国家，并且由于儒家文化的影响，中国人一般不会改姓，这使得中国姓氏的传递具有很好的稳定性和可靠性。另一方面，中国地域广阔，行政区划层级丰富，具有很好的空间分辨率，特别适合将姓氏分布与地理信息相结合，研究人口迁移的相关问题。但现有的姓氏研究大多只关注姓氏的起源、流布等文化现象，利用姓氏数据定量研究中国人口迁移的工作相对缺乏。
以姓氏分布为基础，利用不同空间尺度的系统分析，配合运用指标分析、聚类分析、因素分析等社会统计学的研究方法，可以探讨与人口迁移相关的许多问题，如大规模的人口迁移事件、地理隔离对群体结构的影响、人口迁移率的计算等，为研究人口迁移问题提供新的视角。
姓氏分布与大规模人口迁移
大规模的人口迁移会增加迁入地的姓氏多样性，也使得迁入地和迁出地之间的姓氏分布有较高的相似性，因此，通过考察不同地区姓氏分布的特点，就能够判断哪些地区发生过大规模的人口迁移，从而为史料中记载的人口迁移事件提供佐证。我们利用全国12.8亿人的姓氏数据，根据同姓率和姓氏距离两个指标，对我国历史上出现的一些大规模人口迁移事件进行了分析。
同姓率的概念最早由达尔文提出的，用来估算近亲结婚的比例，其含义是在一个地区随机选取两个人，他们具有相同姓氏的概率；显然，一个地区的姓氏数量越多，每个姓氏的人数越平均，同姓率就越小，说明该地区有较好的姓氏多样性，很有可能是人口的迁入地。对比我国的各个地区，发现长江中下游地区有较低的同姓率和很好的姓氏多样性，这与南北宋时期大量移民从黄河流域迁移到长江流域的史实是一致的。相反，在某些比较隔绝的少数民族聚居区，遗传漂移占主导作用，导致姓氏比较单一，例如甘肃省广河县的20多万人口中有17万人姓马，同姓率很大。而同样是少数民族聚居地的嘉峪关、曲靖等城市，由于历史上曾经作为物质和文化交流的中心，吸引了大量外来人口，其同姓率比普通城市还小。
在同姓率基础上可以进一步得到衡量两个地区姓氏分布差异的姓氏距离。在省级层次上，我们通过聚类分析发现东北三省和山东虽然隔着北京、天津、河北等省份，但是他们的姓氏距离却是最小的，这反映了“闯关东”的社会移民现象。姓氏距离还能考察城市之间的移民现象，比如新疆石河子市，与中原地区很多城市的姓氏距离远小于她与周围地区之间的姓氏距离，这是因为石河子的大部分人口是来自河南、安徽、陕西、江苏等地的支边建设者。
姓氏空间分布与地理隔离
地理隔离是指由于某些地理条件的阻隔而形成的隔离，使生物不能由一个地区自由迁到另一个地区，阻止了基因的交流，增强了遗传漂移的作用。地理隔离能导致不同地区的人们在肤色、体质、体貌、血型等方面存在明显差异，同样也使得地区间的姓氏分布具有较大差异，通过分析姓氏空间分布的特点就能够探讨我国地理隔离的状况。
总的来说，姓氏距离一般随地理距离的增加而增加，两者存在正相关，而相关性的大小可以反映地理隔离的程度。以美国为例，由于美国社会流动性强且交通便捷，人口迁移率一直处于世界前列，频繁的人口迁移导致姓氏的空间分布趋于均匀，姓氏距离和地理距离的相关性只有0.17。而大部分的欧洲国家，保持了传统的定居生活方式，两者的相关性基本在0.4以上，德国为0.51，法国达到了0.61。在省级层次上，我国地理距离和姓氏距离之间的相关性为0.64，表现出明显的地理隔离，反映了我国居民以定居为主的居住习惯。
局部来看，我国不同地区的地理隔离程度也存在明显差异，这可以通过分析一个地区与周围地区姓氏距离和地理距离的关系来考察。分析表明：北方的大部分城市，与周围城市的姓氏距离都很小，以北京为例，在其周围800公里的范围内，姓氏距离基本没有明显变化，超过1000公里才有明显增加，这说明北方地区的地理隔离不显著。而以福建、广东为代表的大部分南方城市则大不相同，姓氏距离随地理距离的增长很快，说明这些地区的地理隔离十分显著。绘制某个城市与周围城市之间姓氏距离与空间距离的关系曲线，根据曲线的均值、斜率、转折点等可以对城市的聚居程度、迁移半径、隔离程度等给出定量化的描述。
姓氏分布变化与人口迁移率的计算
随着我国经济的高速发展，地区间的人口流动越来越多，准确计算地区间的人口迁移率是我们关心的一个重要社会问题。然而，计算人口迁移率的最大障碍在于数据的缺乏，尤其是长时间段的相关数据更是难以获得，相对容易获得的姓氏数据可以在一定程度上克服这个困难。
利用姓氏分布计算人口迁移率基本有两种方法：一种方法是根据中性理论，得到姓氏数量、人口数量、人口迁移率之间的关系，再利用获得的姓氏数据计算地区的人口迁入率。美国科学院院士、著名群体遗传学家Cavalli-Sforza 使用这种方法估算了意大利91个省的人口迁入率，和人口普查结果具有明显相关性，相关系数达到0.596。另一种方法是根据两个时间点各个地区姓氏分布的变化，用统计学方法得到地区间的人口迁移率。Cavalli-Sforza用极大似然估计方法，计算了撒丁岛九个地区之间1871-1970年间的人口迁移矩阵；还有学者用贝叶斯方法计算了巴黎和周围某些地区之间的人口迁移率，其结果都与实际数据有很好的对应。
上述两种方法使用的姓氏数据有显著不同，第一种方法只需要一个时间点的数据，计算结果反映的是一个时期内累计的总人口迁入率，时间的跨度不很清晰，结果不是很精细；第二种方法需要两个时间点的姓氏数据，能够得到两个时间点之间的人口迁移矩阵，即任意两个地区之间在该时间段内的人口迁移率，比第一种方法提供了更多的信息，但对数据的要求也更严格。我国有比较完备的户籍登记制度，如果我们能够获得不同历史时期的姓氏数据，就可以在这一领域开展更加深入和细致的研究。
关键词：中国，姓氏分布，同姓率，地理隔离，迁移
2 A unified model for predicting individual and population mobility patterns

YAN Xiaoyong 
Department of Transportation Engineering, Shijiazhuang Tiedao University
Abstract
Predicting human mobility patterns are of importance for exploring many complex systems affected by human activities and have many practical applications in epidemiology of infectious disease, transportation planning, location-based service and so on. In this report, we introduce a unified model to predict individual and population patterns of human mobility at different spatial scales. We include a memory effect in the population-weighted opportunity (PWO) model so as to capture the mobility behavior of individuals giving rise to a unified model for simultaneously predicting crowd and individual mobility patterns. We substantiate the prediction performance of the unified model by using a variety of empirical mobility data at different spatial scales. The results show that the model is able to well reproduce the key statistical patterns of individual and population mobility networks.
Key words: human mobility, trip distribution model, individual mobility model
预测人类个体和群体移动模式的统一模型
闫小勇

石家庄铁道大学 交通运输学院
摘要
预测人的移动行为对于研究受人类活动影响的各种复杂现象具有重要理论意义，在疾病传播防控、交通规划、商业服务等领域也具有广泛应用价值。本报告将介绍一种在不同空间尺度下同时预测个体和群体移动模式的统一模型。我们在人口权重机会模型的基础上加入了记忆效应来描述个体的移动行为，提出了预测个体和群体移动模式的统一模型。我们用多个不同空间尺度下的人类移动实际数据对模型的预测效果进行了验证，结果显示统一模型能够同时再现人类空间移动行为中个体和群体的多种关键统计模式。
关键词：人群移动行为，出行分布预测，个体移动模型
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3 Using Mobile Phone Data in Human Behavior Analysis, Trajectory Prediction and Disaster Response
Keywords: Mobilephone data, Human behavior Analysis, Trajectory Prediction
基于手机数据的自然灾害救援与人类行为动力学研究
吕欣

国防科技大学信息系统与管理学院

摘要
结合手机数据研究的最前沿技术，本报告以地震、霍乱、台风等自然灾害条件下的应急管理为背景，介绍使用手机数据在海地、科特迪瓦、孟加拉等国家进行人类行为规律挖掘与预测，流行病学研究等方面的最新成果。研究表明，通手机定位获得的人群分布与流动信息能极大程度地提高应急反应能力，为援助组织和管理决策者提供了有效的决策支持。使用信息熵作为衡量工具，该研究发现自然灾害发生后，人群移动模式仍然具有较高的规律性和可预测性，从而为基于通信数据进一步进行自然灾害救援准备、城市交通规划、救援物资调配等提供了研究基础。
关键词：大数据，人类行为动力学，自然灾害救援，手机数据
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4 Measuring Mass Emotions: Social Psychological Research Paradigm in Big Data Era
Hao CHEN 

Department of Socio Psychology, Nankai University
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大数据背景下的社会心理研究探索：以社会情绪测量为例

陈浩

南开大学社会心理学系

摘要
互联网与信息技术的发展让人类置身数据世界。网络上积累了关于人类心理与行为的海量数字痕迹，这为包括社会心理学在内的社会科学带来了前所未有的挑战与机遇。自然生态数据的利用，在很大程度上克服传统社会科学研究存在的“测不准原理”。过去在宏观层面较难证明或存在争议的社会心理学假设，利用信息技术在海量数据收集和分析上的优势，提供新的实证判断可能性。本研究探讨了信息科学和社会心理学之间的对接鸿沟、研究交叉点、彼此可互补增进的地方，以及可操作性研究变量的选择标准。最后研究者以社会情绪的测量为例，针对社会情绪与社会风险感知、风险决策之间的关系及潜在理论价值，进行了探索性研究。
关键词：社会心理学，信息科学，社会情绪，风险感知，风险决策
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5 M-cycles Balance Investigation in Signed Network
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Xijin Tang
Academy of Mathematics and Systems Science, Chinese Academy of Sciences, Beijing 100190, China
xjtang@amss.ac.cn

Abstract
In this paper, we investigate the relation between triadic and m-cycles (m>3) motifs balance from theoretical implications, empirical statistics and numeric simulation. We suggest that m-cycles balance is consistent with triadic balance, the well-known structure balance theory proposed by Heider (1964). Finally, we use World War II hostile alliance relations to verify the real world situation. 
Keywords: structure balance, m-cycles balance, social network
Reference
Heider, F. Attitudes and cognitive organization. The Journal of Psychology, 1946, 21(1): 107-112.
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1 Systemic Knowledge Synthesis: Theory and Application

Yoshiteru Nakamori
School of Knowledge Science

Japan Advanced Institute of Science and Technology
nakamori@jaist.ac.jp
Abstract
People do not receive adequate education for systemic thinking of synthesizing various kinds of knowledge, which needs to combine analytical thinking and synthetic thinking. Systems science is expected to help people in solving contemporary complex problems, utilizing interdisciplinary knowledge effectively. However, traditional systems science has been divided into two schools: one seeks a systematic procedure to give a correct objective answer; the other develops an emergent, systemic process so that the user can continue exploratory learning. Thus, analytical thinking and synthetic thinking has been developed in different schools independently.
This presentation explains a procedural, but virtually systemic, approach to knowledge synthesis, taking in ideas of knowledge management. Although this approach has been discussed many times in this workshop, this presentation includes a new idea of systemic knowledge synthesis using the idea of the yin-yang of Chinese traditional philosophy. There are already several applications of this approach, one of which will be introduced in this presentation. It is intended to solve the worries in knowledge synthesis of a food sales department manager in a supermarket. This was introduced in previous workshops as well, but this presentation includes a new insight of the application.
About the Author

Yoshiteru Nakamori received PhD degree in applied mathematics and physics from Kyoto University in January 1980. He joined Japan Advanced Institute of Science and Technology in April 1998 as a professor of the School of Knowledge Science. Since then, he has been working on development of knowledge systems methodology, incorporating the approaches of complex systems. His recent research interest includes the theory of knowledge creation systems, which integrates approaches in systems science, affective engineering, and knowledge management. 

From April 2002 to March 2008, he served as the dean of the School of Knowledge Science at Japan Advanced Institute of Science and Technology. From November 2003 to December 2008, he served as the president of the International Society for Knowledge and Systems Sciences. From April 2008 to March 2010, he served as a vice-president of the International Federation of Systems Research. Since April 2010, he has been a fellow of the International Academy for Systems and Cybernetics Sciences.
2 Cognitive Robotics: Baby steps to learning and teaching
David Powers

Flinders University, Australia

david.powers@flinders.edu.au
Abstract
Turing in 1950 proposed his imitation game test of intelligence or thinking, a test that is primarily about language, but indirectly about ontology or understanding the world.  Turing said that he expected he could win the game 30% of the time within 50 years by "buying the best sensors money could buy" and making the computer learn. Turing himself developing one of the earliest self-organizing models, one very similar to later models by von der Malsburg and Kohenen. The key here is that learning language is as much about learning about the world, and how we interact successfully with the world, as about learning linguistic knowledge. Piaget in the 1930s and Block in the 1960s emphasized the functional aspects of this, that the things we can do or use become building blocks that can be used for more complex purposes, including as building blocks of language - the sensory motor world is where we ground our nouns and verbs.

Powers in the 1980s emphasized that language was negotiated more than learned, and that children and robots need to learn a sensory motor ontology, which Harnad in the 1990s characterized as the symbol grounding problem. At the same time Cognitive Linguistics emerged with an emphasis that the nature of language reflected the nature of the world, often using metaphor to describe the relationship - but Powers emphasizes that it is more than a metaphor and key to the nature of human learning. Luc Steels in the 1990s looked at this question from an evolutionary perspective, looking at how robots could evolve a primitive language from scratch. The message here is that our brain and our learning is targeted at dealing with and surviving in our environment, and that interpretation of our social, cultural and linguistic environment is just part of this.

Powers' STANLIE system in 1984 operated in a toy robot world, and learned about the world (semantics) using exactly the same algorithms as it used for learning grammar (syntax). It learned grammatical information first, and then classes like nouns and verbs emerged. By 1992, 8 levels of self-organization were apparent within a text-based system, and self-organization of phonological information from speech vectors was demonstrated using the same algorithm in 1993. In the late 1990s a robot baby was developed, and then in the 2000s a series of Talking, Thinking and Teaching Heads were developed that exploited a mix of real world and virtual world grounding. The interesting point here is that by the 2010s we have come full circle, as now the Teaching Heads are performing useful tasks in real world applications as varied as education, health and defence, and they are the teachers rather than the learners, having spawned a startup company, Clevertar, that puts computerized companions on your Android, or your iPhone or iPad!
About the Author

David Powers is Professor of Cognitive and Computer Science at Flinders University, in South Australia.  He has qualifications across mathematics, computer science, psychology and linguistics, including certificates teaching English as a second language, and technical analysis of financial markets. His PhD from the School of Electrical Engineering at the University of NSW (1989) focused on how to get a computer to learn language like a computer does - and his diverse qualifications are all steps along this path. He was formerly Editor-in-Chief of ACM's SIGART Bulletin and helped launch their Intelligence Magazine; he was founding President of ACL's SIGNLL and in that role was responsible for launching CoNLL. He is currently Editor-in-Chief of the new Springer Open Journal Computational Cognitive Science and the associated book series Cognitive Science and Technology - these emphasize that we need to simultaneously approach the hard problems of Learning and Intelligence in ways that involve better understanding both the human and the system, and the journal is designed to support researchers in learning how to speak the languages of the different disciplines that bear on this.
3 Brain Systems Engineering

Yi Zeng

Institute of Automation, Chinese Academy of Sciences

Beijing, China 100190
yi.zeng@ia.ac.cn
Abstract
Understanding how the brain really works and the nature of Intelligence are fundamental quests for the investigation on Cognitive Science, Neuroscience, and Artificial Intelligence, etc. In order to achieve these goals, meta-synthesis on brain related data and knowledge is needed to interpret the observations, find principles and mechanisms for brain information processing. Modeling and simulating the cognitive brain at multiple scales based on the synthesized evidences is the key to computationally validate the proposed principles and mechanisms. In addition, the simulated cognitive brain will provide inspirations for building brain-like intelligent systems and next generation IT infrastructures. Under the framework of Brain Systems Engineering, this talk starts with building a brain data and knowledge base system using meta-synthesis methodologies (i.e. the Linked Neuron Data Platform), and focus on modeling and simulating one of the most typical open complex giant systems, the cognitive brain, and its applications.

Modeling and simulating the cognitive brain is a typical field of study for Systems Engineering, since the brain contains building blocks (genes, proteins, ions, neurons, neural circuits and brain regions, etc.) at multiple scales and simulations of the whole brain need efforts to computationally reconstruct each levels of building blocks and simulate how these different levels of building blocks work together to generate intelligent behaviors. In addition, self-organization, coordination, Emergence and evolution are keys for how the brain is shaped and how it works. Through introducing CASIA Brain and related applications, this talk covers some initial progress from the computational simulation perspective.

CASIA Brain is the effort of computationally modeling and simulating the cognitive brain at Institute of Automation, Chinese Academy of Sciences. It simulates the cognitive brain from ions, neurons, neural micro-circuits and meso-circuits, all the way to brain regions, macro circuits and cognitive behaviors. The morphologies and the activities of the brain building blocks at multiple scales are acquired with different methodologies and equipment (such as ion channel and patch-clamp techniques, two-photon calcium imaging, fMRI, EEG, etc.) and synthesized from various sources at multiple scales, and simulation is strictly based on the observed data and principles. The long term goal of CASIA Brain simulation effort is to decode the mechanisms and principles of human intelligence and develop brain-like intelligent systems. Recently, we have established a cat visual cortex orientation selection simulation system and a mouse hippocampus simulation system. From the function point of view, the CASIA Brain simulator has already been able to perform object recognition, inductive reasoning, working memory, reinforcement learning and knowledge processing tasks. These tasks are executed based on the CASIA Brain simulator, which coordinates different simulated brain regions to achieve various cognitive abilities. Several related demos on a robot called BrainBo which is equipped with CASIA Brain will be presented.

Keywords: Brain systems engineering, Brain simulation, Cognitive modeling, Brain knowledge base, Meta-synthesis, Open complex giant systems
About the Author

Yi Zeng is an Associate Professor at Institute of Automation, Chinese Academy of Sciences (CASIA). He is a Principal Investigator and currently he is leading the Neural Computation Group in the Brain Engineering Lab. His research interests focus on Cognitive Brain Simulation, Brain Knowledge Bases and Neural Robotics. CASIA Brain, Linked Neuron Data and BrainBo are representative efforts under these directions respectively.
4 Research Framework on Meta-synthesis System Approach toward Societal Complex Problems

Xijin Tang

Institute of Systems Science

Academy of Mathematics and Systems Science, 

Chinese Academy of Sciences, Beijing, 100190, China

xjtang@iss.ac.cn

Abstract
This talk at first introduces a framework to conduct the meta-synthesis system approach proposed by the Chinese system scientist Professor QIAN Xuesen (1911-2009) and his colleagues towards open complex giant systems. MSA is expected to make full use of cutting-edge information technologies and aims to achieve knowledge creation and wisdom emergence along human-machine collaborative complex problem solving process. This talk will briefly address some research topics on MSA by Meta-synthesis and Knowledge Science group at CAS Institute of Systems Science during past 15 years. 
Then we address how to apply MSA to a big issue, how to measure a harmonious society, a typical societal issue. Several indicators of harmonious society measurement are briefly addressed, while disadvantages are existed. Most of those indicators require conducting time-consuming surveys on public attitudes and release the results annually. On the other hand, search queries, BBS posts and even microblogs reflect the community concerns timely and especially in Web 2.0 era. By mapping those hot search words, BBS posts or even microblogs with distinct societal risks using a category of societal risks constructed by Chinese socio psychologists, we explore to make use of on-line community concerns for societal risk perception, as one supplement to traditional social psychological approach. Basic ideas are addressed. Illustrations with the latest data set of 2-year daily hot search Baidu news words are given. More questions on either socio psychological or computing approach are worth discussed and challenged.
Keywords: Meta-synthesis system approach, group argumentation, societal risk perception, harmony society measures, BBS posts, Baidu hot search words, Tianya Forum
Acknowledgement: This research is supported by National Basic Research Program of China under Grant No. 2010CB731405 and Natural Science Foundation of China under Grant No.71171187.
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Dr. Xijin Tang is a full professor in the Academy of Mathematics and Systems Science, Chinese Academy of Sciences. She received her BEng (1989) on computer science and engineering from Zhejiang University, MEng (1992) on management science and engineering from University of Science and Technology of China and PhD (1995) from CAS Institute of Systems Science. She had developed several decision support systems for water resources management, weapon system evaluation, e-business evaluation, etc. during her early system research and practice. Her recent interests are system methodologies, meta-synthesis and complex problem solving, on-line opinion mining and opinion dynamics, knowledge creation and creativity support systems, etc. She co-authored and published two influential books on meta-synthesis system approach and an oriental system approach (Wuli Shili Renli approach) in Chinese. Currently she is the vice president and general secretary of International Society for Knowledge and Systems Sciences (an IFSR member organization). She is member of editorial board of Journal of Systems Science and Complexity (Springer). Since 2001, she has been organizing the serial international Workshop on Meta-synthesis and Complex Systems, which evolves into one window of Chinese systems school.
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1 Feature Weighted Confidence to Incorporate Prior Knowledge with Support Vector Machines for Text Classification
Wen Zhang

Beijing University of Chemical Technology

Abstract
Recently, prior knowledge is widely studied to improve classification performance of support and reduce the amount of data in training the classifier. However, a problem in using prior knowledge is how to combine it with the learning algorithm appropriately in order to augment the algorithm. Usually, the prior knowledge can be combined with learning algorithm by either feature space transformation or sample confidence. This paper proposes an approach called FWC-SVM (Feature Weighted Confidence with Support Vector Machine) to incorporate prior knowledge and SVM with sample confidence. With the predefined prior features, FWC-SVM employs an adaptive paradigm to update sample confidence and feature weights iteratively until its convergence or the algorithm exceeds the maximum number of iteration. For prior features with zero weights, FWC-SVM reassigns its weights using the correlated weights with nonzero-weight features. We conduct extensive experiments to compare FWC-SVM with the state of art methods including standard SVM, WSVM, and WMSVM on an English dataset as Reuters-21578 text collection and a Chinese dataset as TanCorpV1.0 text collection. The experimental results demonstrate that in case of no noise data, FWC-SVM outperforms other methods when the retaining level is set as 0.4 to 0.6 for the English text collection and 0.3 to 0.5 for the Chinese text collection. In case of noise data, FWC-SVM can produce comparable performance with WSVM when we retain enough data for training the classifier.
Keywords: Feature Weighted Confidence, Prior Knowledge, Support Vector Machine, Text Classification
2 Model and Data based complex system of systems analysis research
Yingwu Chen

Keywords: MBSE, Complex system of systems, Big data
基于数据与模型的复杂体系分析方法
陈英武
国防科技大学信息系统与管理学院
摘要
在介绍基于模型的系统工程，大数据支撑下的复杂体系分析等领域关键技术的基础上，重点围绕航天工程型号项目建设中的某典型案例进行剖析，提出了基于模型的产品寿命周期可追踪方法，基于模型管理产生海量数据的风险分析方法，探究基于模型与基于数据方法相融合的复杂体系内在机理与外在行为的关联性。本研究可应用于重大工程项目的方案论证、风险管理、项目评估等方面，对于提升系统工程管理方法在国家重大专项中的使用探索了一条全新的道路。
关键词：基于模型的系统工程，复杂体系，大数据，风险分析
报告人简介
陈英武，教授，现任国防科技大学信息系统与管理学院副院长、博士生导师，国防科技大学国家一级重点学科“管理科学与工程”学术带头人，中国系统工程学会常务理事、湖南省系统工程学会副理事长、湖南省行政管理学会理事、中国行政管理学会会员。2次入选湖南省新世纪“121”人才工程，2002年获军队院校育才奖银奖，2009年获全军优秀教师称号。长期从事任务规划与管理控制、复杂系统建模与分析、社会管理与社会计算等方向的学术、科研工作。主持国家自然科学基金重点基金、武器装备预研、装备型号、“863”、“973”、国家重大专项等国家、军队科研项目30余项。获得军队、省部级科技进步一等奖1项、二等奖1项、三等奖7项。获国家教学成果二等奖1项、军队和湖南省教学成果二等奖各1项。出版教材、著作7部。发表学术研究论文80余篇，其中进入国际检索（SCI,EI）的论文40余篇。
3 Model driven complex system multiple-dependencies analysis

Kewei Yang
Keywords: Model driven, project supervise, complex dependency, Manned Space Engineering
基于模型驱动的复杂系统多维关系分析
杨克巍
国防科技大学信息系统与管理学院
摘要
系统工程过程广泛应用于多类大型工程、系统的设计、研制与运行管理中，传统的系统工程管理实施后大部分成果均以文档形式存在，一方面成果重用和管理存在较大困难；另一方面系统实施过程的监管与检查耗费巨大。2008年前后INCOSE提出并倡导的基于模型的系统工程试图解决上述问题。本研究重点关注于大型工程项目研制过程中的系统规模庞大、构成复杂、参研单位多、研制周期长的特点，为解决复杂系统任务需求及设计问题，提出基于模型的复杂系统多维关系分析方法，利用任务设计结构矩阵优化，非线性关联关系挖掘等技术，建立复杂系统概念开发、系统设计与研制全过程的监管模式。开展了载人航天任务系统设计过程，任务需求模型、功能模型和物理架构模型关联分析等实例研究，为建立一套适合我国新型信息技术背景下重大装备研制与管理模式提供有益的参考。
关键词：模型驱动，项目监管，复杂关系，多维网络，载人航天 
报告人简介
杨克巍，教授，江西吉安人。主要研究方向：装备体系建模与优化、体系规划与分析、国防采办管理等。目前担任中国系统工程学会教育普及委员会秘书长，中国系统工程学会理事，湖南省系统工程学会常务理事。

1999年7月取得国防科学技术大学应用数学学士学位，2004年12月取得国防科学技术大学管理科学与工程博士学位，同年留校任教。2011年-2012年在英国约克大学计算机系做访问学者。获得省级以上教学成果奖等5项。主持完成包括国家自然科学基金项目、武器装备预研项目等国家级科研项目10余项，获省部级科技进步二等奖1项。在IEEE SMC，System Engineering等领域知名期刊发表有关模型驱动体系工程方面研究成果。所属研究团队在国内最早开展装备体系建模、体系需求分析方向演进，在体系工程领域演进处于国内领先水平。以第1完成人获软件著作权登记5项，出版专著4部，公开发表学术论文70余篇，SCI检索15篇。
4 Data-driven System Risk Analysis and Decision-Making
Jiang Jiang

Keywords: complex system, data-driven, risk analysis, decision support
基于数据的风险决策分析
姜江
国防科技大学信息系统与管理学院

摘要
随着物联网等技术的不断发展，大型复杂装备系统在研制、生产、使用过程中积累了越来越多的数据，如何根据复杂系统的特点和规律，利用好这些数据为决策提供定量化的分析和支持，对基础理论方法研究和实际工程问题解决都具有重要的意义。本报告将结合实际工程背景问题，在不确定性分析、数据挖掘、机器学习等理论方法基础上，提出基于数据的风险决策技术和方法，探讨解决复杂系统风险识别、风险评估、风险预测等问题的方法和途径，为复杂系统的诊断、使用、维护等提供决策辅助支持。
关键字：复杂系统，数据驱动，风险分析，决策支持
报告人简介

姜江，博士，国防科学技术大学信息系统与管理学院管理工程教研室副主任、讲师，英国曼彻斯特大学联合培养博士。长期从事复杂系统建模与分析、不确定性风险决策分析等管理科学与工程领域的教学、科研工作。主持国家自然科学基金、教育部博士点基金、国防预研基金等基础研究项目4项，主持国防预研子课题、国防重大专项子课题、装备试验重点课题等5项。获军队科技进步二等奖1项，出版专著1部，教材2部，软件著作权3项，发表学术论文50余篇，SCI、EI检索30余篇。
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1 军工企业绩效系统评价研究
刘大鹏，李晓娟，李静雯
中国航天系统科学与工程研究院

规划设计系统工程研究所
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010-68370178；13811015085

摘要
军工企业具有明显的军事性与公益性，当企业追求价值最大化的目标与满足国家安全需要的目标发生冲突时，必须以国家需要为先。因此对其企业绩效评价既是一项综合性的系统工程又具有鲜明的特殊性，应围绕有效执行国家意志、完成武器装备研制与生产的战略任务、保障对军队武器装备的有效供给这一最根本的使命和核心任务进行方位确定。本文通过学习和借鉴国外企业绩效评价的先进理论成果和经验，给出了绩效评价体系设计的一般原则；针对现阶段军工企业绩效评价中的问题和不足，建立了基于模糊综合评价的军工企业绩效系统评价指标体系，从对国家军事战略的总体支撑能力，军民融合协调发展能力，创新及保持技术领先的能力，企业运营能力四个方面进行了定量、定性评价指标体系的设计，并剖析了评价体系的评价指标，指标权重和判别梯度（任务保障级别、任务跟随级别、任务能力级别、能力效益级别）。最后以某航天军工企业为绩效评价对象，运用给出的绩效评价指标体系对其核心企业能力进行了绩效评价，分析企业在战略实施过程中的薄弱环节，提出了转型发展意见，保障措施和政策建议。
2 Exploring and Understanding the Evolution of Social Media Networks: A Unified Analytics Framework Based on Strategic Network Formation Models

Yongli Li
School of Management, Harbin Institute of Technology, Harbin 150001, P.R.China

College of Information System and Management, National University of Defense Technology, Changsha 410073, P.R.China

Abstract
This paper proposes a unified analytics framework to explore the determinants of social media network formation and understand the patterns of its evolution. As a new and unified analytics tool, the model-based framework is established on the basis of strategic network formation models (SNFMs) which features utility function. The flexible framework enables to contain any design-based and application-oriented utility functions, so that it can include information about the node characteristics as well as the network topological structures. A game-based meeting sequence and a general effective estimation technology are also developed to estimate the parameters in this framework. Beyond the existing literatures, the meeting sequence allows a network with different evolution periods; as a result, it is proper to be adopted in the new born networks with short evolution time and the stable networks having undergone a long time evolution. The estimation technology is created based on Markov chain Monte Carlo (MCMC) method and Bayesian estimation theory so as to have a low computation cost. Furthermore, we validate this new analytics tool through a simulation-based artificial data with short evolution time and a stable real data from Facebook. The results demonstrate that the framework is capable to uncover the micro-foundations and deep reasons of network formation, is suitable to analyze numerous networks with different settings and application backgrounds, and also is reliable to obtain the correct results. 

Keywords: Knowledge-based Systems, Network evolution, Strategic network formation models (SNFMs), Markov Chain Monte Carlo (MCMC), Bayesian estimation

3 Document-level Societal Risk Classification Based on Post Vector Model

Jindong Chen, Xijin Tang

Academy of Mathematics and Systems Science, Chinese Academy of Sciences

Beijing 100190 China

j.chen@amss.ac.cn, xjtang@iss.ac.cn

Abstract
The posts of online forum reflect what are concerned by netizens. Hence, by labeling those online posts with relevant societal risk categories, the societal risk level within a period can be evaluated (Tang, 2013). Using the posts of Tianya Forum as the data source (Zhao & Tang, 2013), we conducted document-level multiple societal risk classification of posts with deep learning method. To effectively capture the semantics and characterize the order of words of documents, we propose a deep learning model as Post Vector to realize the distributed representation of the posting document (Le & Mikolov, 2014). Based on the post document vector, we used classification methods as KNN, Multi-nominal Logistic Regression, and Random Forests to classify the societal risk category of posts. The experimental results show that at least 7% improvements can be achieved by post document vector in document-level societal risk classification. To the best of our knowledge, the present work is the first attempt to using deep learning method and socio psychology research results in online societal risk sense area.

Keywords: Societal Risk Classification, Tianya Forum, Deep Learning, Post Vector Model
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4 Building societal risk dictionary based on Large-Scale Sparse Logistic Regression
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Abstract
Search queries, BBS posts and microblogs reflect the community concerns timely and more truly especially in Web 2.0 era. The posts on Tianya Forum cover hot and sensitive topics of society which are appropriate corpus for online societal risk analysis. We crawl and download the posts from Tianya Forum, and classify them into 7 categories, containing National security, Economy & finance, Public morals, Government management, Daily life, Social stability, and Recourses & environment. As the amount of posts in one day is always much more than 1000, it is meaningful to build societal risk dictionary. In this research, we use an unsupervised learning method “Large-Scale Sparse Logistic Regression” (SLEP) to select key words in societal risk. The experiment results not only provide the feature words in different risk categories, but also give the scale weights of each word. Our future work is to use the societal risk dictionary in classifying posts or online societal risk detection.
Keywords: Tianya Forum, societal risk, risk dictionary, SLEP
Acknowledgement: This research is supported by National Basic Research Program of China under Grant No. 2010CB731405 and Natural Science Foundation of China under Grant No.71171187 & 71371107.
基于大规模稀疏逻辑回归的社会风险词库建立

摘要
Web2.0时代，搜索热词、论坛发帖、BBS等能够及时、真切地反映社会公众的意见。其中，天涯论坛中的帖子覆盖很多热点问题、敏感问题，并且不限文本长度，为研究我国在线社会风险提供了语料。根据中科院心理所的研究，社会风险可分为七类，包括国家安全、金融经济、精神文明、日常生活、社会稳定、政府执政、资源环境。由于天涯论坛每日新发帖约千条，人工分类并发现社会问题存在难度。因此，提取风险因子，建立风险特征词库对于社会风险自动分类、社会风险感知和预警具有重要意义。与以往人工标注建立词典不同，本研究以监督式学习方法，应用大规模稀疏逻辑回归方法，提取各个风险类别中的风险因子。实验从大量的文本资料当中，提取了七大社会风险类别的特征词，并且得到各个特征词在其类别下的权值。这为自动社会风险分类、在线风险感知奠定了基础。
关键词：天涯论坛，社会风险，风险词库，SLEP
5 In-depth Analysis of Online Hot Discussions
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Abstract
With the explosion in the volume of texts due to the emergence of Web 2.0 platforms and online communities, online discussions have become an interesting research field. This paper takes one hot discussion on traditional Chinese medicine (TCM) crawled from Tianya Forum as an example and makes analysis from two aspects: behavior and opinion[1-4]. It is found that the time interval between replies and the number of participant’s replies follow the power law distribution with the exponent more than 2.0. Online hot discussion has the characteristics of long survival period, many participants and causal language, etc. Then the sentiment analysis method is taken to analyze the debate and the result indicates that the proportion of either positive replies or negative replies is around 45% [5-8]. We manually label the attitudes of participants whose replies are more than 10. It shows that there is a polarization in the discussion from the view of either sentiment or attitude [9]. Comparing the sentiment with the attitude, we find that each participant's attitude is always clear, while his sentiment is not stable; the sentiment of one reply is always definite, but the attitude of one reply varies. So we need to treat sentiment and attitude differently, for which most researches may not care much [10].
Keywords: Online Discussion, Behavior Analysis, Power Law, Sentiment & Attitude
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关于中医问题的在线热点研讨分析
赵永亮 唐锡晋
中国科学院数学与系统科学研究院，北京，100190

摘要
随着社交媒体的不断发展，累积了海量的在线数据，如何对这些数据进行分析成为了一个有趣的研究领域。本文从天涯论坛抓取数据，并以关于中医问题的研讨为例，从行为与观点两个方面进行了深入的分析。在行为方面，发现回复之间的时间间隔和每位参与者的回复量均满足幂律分布。在线的热点研讨具有生存期长、参与者众多、语言较为随意等特性。在观点方面，利用基于情感本体库的情感分析方法对研讨过程进行分析，结果表明正性和负性的回复的比例都维持在 45% 左右；然后人工标注了回复量大于 10 的参与者的态度，结果表明无论是从情感还是从态度来看，研讨过程均存在极化现象。通过情感和态度的对比分析，发现参与者的态度是明确的，但是其情感是变化的；每条回复的情感是确定的，但是其表达的态度是不确定的。因此，需要将情感和态度区别对待。
关键字：在线研讨，行为分析，幂律分布，情感，态度
6 The World Cup Sentiment Analysis Based On Tianya Forum
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Abstract
Nowadays with the rapid development of Internet, more and more users are willing to exchange views and express emotions on online platform. How to effectively utilize the information contained in these data to study the emotion has been an important research. In this paper, we get data from Tiyujujiao and Qiumiyijia Boards of Tianya Forum using spider(Zhang, Z.D. & Tang, X. J, 2012; Zhao, Y.L. & Tang, X. J,2013), build an emotion dictionary based on Hownet, analyzing tendency of the posts content and compute the daily emotion values(Yue, G.A & Dong, Y.H. & Chen, H & Lai, K.S,2013). We also compute the emotion values of each team, studying the emotional attitude of these participants. Meanwhile, we do some research of the relationship in an open discussion bar, mine active participants and the pattern of their behavior, then make it visualized by Gephi. The results show that emotion of most posts is neutral during the World Cup. And the average value of daily emotion is 2688.3. The emotion of these participants is positive. What’s more, the emotion of participants is always changing during the World Cup and the discussion among different fans is rather fierce. At the same time, we carry on the research of correlation analysis between different mobile clients and the team they support, different period and its corresponding emotion values, new joined participants and the change of emotion values.
Keywords: Tianya Forum, The World Cup, Emotion dictionary, Emotion values, Gephi
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基于天涯论坛数据的世界杯情绪分析研究

许诺，赵永亮，唐锡晋

（中国科学院数学与系统科学研究院，北京，100190）
摘要
伴随当今互联网飞速发展，越来越多的网民乐于在网上平台交流观点和表达情绪。如何有效地利用这些数据所蕴含的信息，进行情绪的挖掘是一项十分重要的研究。本文利用爬虫程序从天涯论坛下球迷一家及体育聚焦两个版块爬取数据，基于Hownet情绪词典，对帖子讨论内容进行文本情绪计算，得到量化的每日情绪值；进一步计算用户对各球队情绪值，从而研究用户的情感态度。同时在开放式研讨厅下进行了研讨关系研究，挖掘活跃用户及其发帖行为规律，并利用Gephi实现可视化。结果表明世界杯赛事期间大部分帖子呈中性，日均情绪值为2688.3，用户情绪积极向上；同时用户对某一球队的情绪随着赛事的进行不断变化，不同球迷的用户之间讨论激烈，并分别就不同手机客户端与其所支持球队、不同时间段与其所对应的情绪值和新增用户与情绪值变化进行相关分析。
关键词：天涯论坛，世界杯，情绪词典，情绪值，Gephi
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7 The Visualization And Analysis of Baidu News Hot Search Worlds
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Abstract
Internet search data records the activities of internet users. The data reflects the concerns and needs of Internet users. In this paper, we utilize Baidu news hot search words as a dataset to build a network, and thereby analyzing the structure of the network and the relationship of nodes. Firstly, we calculate the degree distribution and the connected component number of the network. Secondly, we utilize the data of one day and one year to build the Baidu Hot Search Words Network (BHSWN), and therefore analyzing high-frequency words and the thematic network. Finally, we realize the visualization system of BHSWN. BHSWN has a poor connectivity. We choose the largest connected component to analyze the characteristics of the network. Network node degree distribution follows a power-law distribution. The high degree nodes to a certain extent reflect the hot news over time. The nodes of thematic network can reflect the feature of the central node. We can use the high-frequency words heat map to analyze hot news changes over time, and the hot news monthly. 
Keywords: Baidu, visualization, power-law, hot news
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“百度热搜词网络”可视化分析
苑鹏佳，唐锡晋
中国科学院数学与系统科学研究院，北京，100190
摘要
搜索数据真实的记录了网民的网络活动，一定角度反映出网民的关注和需求。本文以百度新闻热搜词作为数据集，建立“百度热搜词网络”来分析网络的结构特点以及节点之间的关系。首先，结合复杂社会网络相关知识，对网络的度分布、连通性等属性进行计算；其次，分别对一个月和一年数据构建的网络进行研究，并对一年高频关键词和主题网络进行分析。最后，本文简单实现了“百度热搜词网络”可视化系统。经研究分析发现，“百度热搜词网络”的连通性较差，为较好的研究网络中节点以及之间连接的特点，选取最大连通分量进行分析；网络节点的度分布服从幂律分布，度数较高的节点在一定程度上反映一段时间内的热点新闻；主题网络中的节点能够反映中心节点的特点和属性，根据时间标签也可以分析中心节点的变迁；根据高频关键词随时间变化的热度图可以分析热点新闻随时间的变迁，以及每月中的热点新闻。由此可知，“百度热搜词网络”反映出了新闻关键词之间的关系，并且可以展示与关键词相关新闻随时间的变化。
关键词：百度，关键词网络，可视化，幂律分布，热点新闻
8 Simulation of enterprise environmental innovation with environmental tax 
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Abstract
In order to improve both environmental performance and economic benefit, environmental tax should be designed to induce enterprise environmental innovation. Based on computational experimental method in social science, we build a dynamic enterprise environmental innovation adoption model to simulate the evolution of enterprise technology innovation under different scenarios, and explore the impact of timing and intensity of environmental tax on enterprise environmental performance and economic benefit. The experimental results show that the synergistic effect of market mechanism, enterprise competition and environmental tax can promote enterprise to adopt environmental innovation technology when the tax rate is high enough and the alternative environmental technology innovation reaches a certain level. This would reduce emission while improving economic benefits, and promote the industry to become green and sustainable. On the contrary, when the environmental tax is quite low, enterprise may “buy” pollution, this is not the original intention of environmental tax. This model can be used as a reference tool to test environmental tax by changing relative simulation parameters, and observe the evolution of enterprise environmental innovation behaviors and its performance.
Key words: Environmental innovation, environmental tax, computation experiment, simulation
环境税情境下企业环境技术创新模拟
赵爱武，杜建国
江苏大学社会科学计算实验中心，镇江 212013
关洪军

山东财经大学管理科学与工程学院，济南 250014
摘要
为实现环境绩效和经济绩效的“双赢”，环境税应以诱导企业环境技术创新为重要目的。基于社会科学计算实验方法，构建企业环境技术创新行为动态仿真模型，以无政策工具干预的基本情境为基础，模拟不同消费者选择、产品竞争和环境税情境下企业环境技术创新演化过程，探索环境税征收时机及强度对企业环境绩效及经济绩效的影响。

模拟实验结果显示，环境税征收强度和征收时机的选择应根据行业特点，综合考虑市场机制、技术条件及企业竞争等的协同作用。因此，环境税出台的时机应重点考虑行业内可替代环境创新技术的发展水平，而环境税征收的强度要达到促使企业采纳环境创新技术，否则可能出现企业花钱买污染的状况，与环境税的初衷背道而驰。适当的环境税征收时机和税率设计可以在产业演化中发挥积极作用，通过环境创新技术替代传统技术，可促使产业向绿色经济方向发展。
本研究尚存在以下不足，需要在后续研究中进一步深入：(1)本实验假设系统初始阶段企业规模、资金状况相同，没有考虑不同市场结构的情况；(2)模型设计中，企业进入机制设计时没有考虑产业风险对企业进入意愿的影响；(3)消费者产品购买决策仅考虑了产品价格、质量、消费习惯和从众效应，没有考虑其对产品环境属性的偏好。
关键字：环境技术创新，环境税，计算实验，模拟
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Besides, the institute currently undertakes the editing and publication of six scientific journals: Journal of Systems Science and Mathematical Science, Journal of Systems Science and Complexity (Springer-Verlag), Systems Engineering: Theory and Practice, Systems Science and Information, Journal of Control Theory & Applications, and Mathematics in Practice and Theory.
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