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A
JISR-IIASA Complex System Modeling
Workshop 2002-2004

e Special Session on Meta-synthesis Systems
Approach (MSA) was held on Sept 11
following CSM2003

 Demo: How to evaluate the impact of SARS
to China GDP growth by MSA

e Results of a NSFC major project on MSA
(1999-2003, evaluated Iin January of 2004)
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The Pathway of MSA Test on SARS Impact

. Project Pathway Iﬂ Project Information | Team Members | Action kems i Eﬁﬂ Discussion History I
[

Open|Description As=igned To Deadline

IS5-TEST (SAES) Nay, 2003

2 (1] Prepare ieeting .Rj{ang
3 Fest Agends .Rj{ang
4

Test working flow %itang 2003- 5 -26

Breif Introduction to He{a—Syntheéis
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SARS GIS (China)
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Free Dizcussion 1: GDP grnw{h . 2003- 6 - 2
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ieffect to China Economy
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13 Free Discussion 4: Fiscal Folicw
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The Pathway of MSA Test on SARS Impact/2

Further dizcussion about Economic prubiem and
zituation

Expert Qpiniorn Summary

ﬂ -

N1-3 Further Discussion

besign of Scenario about Economic Deveinpment

Cauze & Effect about Economic Scenario—High
Trend

Force Field dnalwyziz — High Trend

Cause & Effect about Economic Scenario - Mid
Trend

Force Field inalvsziz — Mid Trend

Cause & Effect about Economic Scenarioc — Low
Trend

Force Field Adraly=sis — Low Trend

Disucssion on Adjustment & Control Factors

‘Scenario Deacription

Bnalysis

Macro Ecnnnmi:'Fnrecasting Model

Macro Ecnnnmic'FDrecasting & Pnlicy'MDdel

EDD Model

Swyztem Reconstructability Model

2 Synthesislﬂiscussiun

Dizcussion on drnalvtical Results
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CSM 2003 speeches
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Abstract

Meta-synthesis method is proposed to tackle with open complex giant system problems which cannot be effectively
solved by traditional reductionism methods by a Chinese system scientist Qian, Xuesen (Tsien HsueShen) around the
early 1990s. The method emphasizes the synthesis of collected mformation and knowledge of various kinds of experts,
and combining quantitative methods with qualitative knowledge. Since then, continuous endeavors have been taken to
put those ideas into practice. In this paper, firstly we review meta-synthesis approach and other rescarch relevant to
complex system modehng briefly. Then we discuss two main ssues, model integration and opmion synthesis, which
are often confronted when applying meta-synthesis approach, together with an exhibit of the development of an embry-
onic meta-synthetic support prototype. Such a demonstration shows how to model complex problems, such as macro-
economic problems in Hall for Workshop on Meta-Synthetic Engineering with versatile resources in information
collection, model integration and opinion synthesis. Finally, some future work is indicated.

@ 2004 Elsevier B.V. All rights reserved.
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About Opinions

e EXpert opinions

= EXpert may tend to follow policy-makers......
« Community /public opinions

s BBS, On-line Forum, Social Media

= Genuine experts?
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Challenges Iin Socletal Management
during Soclety Transformation

@ Social Alarming System by Chinese social scientists, 1995
e “China averaged 500 large-scale protests per day” in 2011

e Many wicked problems: environment pollution & safety (air, water,
soil, etc.), family planning -> labor shortage,...

@ 2004 (2005) Scientific Development Concept; Harmonious
Society (Xiaokang Society)
® A research project on Social Stability Alarming System
(2004-2006) by Chinese Academy of Sciences

e CAS Iinvolved institutes (4): Policy & Management,
Geography, Psychology, Systems Science
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How to measure the state of
a Socletal System

 The Gini coefficient/index (since 2008)

e The Legatum Prosperity Index
= Average Life Satisfaction Ranking (2011, 80/142),
= Per Capita GDP Ranking (2010, 77/142),
= WEF Global Competitiveness Index (2011, 26/142),
= UN Human Development Index (2011, 101/187),
= Heritage/WSJ Economic Freedom Index (2011, 135/179),

s Transparency International Corruption
Perceptions Index (2011, 75/182)

= World Bank Doing Business Index (2012, 91/183)



http://www.transparency.org/research/cpi/overview

e

Happiness Index

e 1972, King of Bhutan (40 square km), Gross
National Happiness
* World Happiness Report (yearly)
= Gallup World Poll (GWP)
= World Values Survey (WVS)
= European Social Survey (ESS)



s’ s
Domestic Research Comparison

e Chinese Revitalization Index

e Progress in Xiaokang Society Construction
(National Statistics Bureau)

e Chinese Family Happiness Development

Index (sociologist)



e

Harmony Index by provimces

e Report on 2001-2005 Harmonious Society Index (HIS)
by Beljing Bureau of Statistics, October of 2006

* 34 indicators by 3 categories

= reality of social conflicts (13: the poor-rich gap (3), social
stability (5), resources & environment (5))

= soclal intervention capabilities (15: social security(4),
public opinions (2), legal system (4), emergency
responses (2), and community services (3))

= soclal attitudes and requests (6)

e 2006 Beljing’s HSI was 115.77 with measurement
of 21 indicators. The annual average growth
between 2001 and 2006 was 2.47%.
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Psychological Harmony Levels

e CAS Institute of Psychology

e Periodical survey on socio psychological harmony
Indicators to monitor public attitudes and sensed
symptoms of the mass incidents in Guangdong
province (spent a lot of money!)

« Aim to build one social management decision

support system and platforms to monitor public
attitudes across the country for early warning of
social conflicts.



"
Socletal Risk Perception: Approach

» Word association about societal risk in Beijing
(Subjects: 321; Words: 585; 2007)

» Traditional social psychological way: questionnaire

= Conduct word coding and build a Societal Risk
framework by socio psychology specialists

= Conduct further comprehensive survey
= Construct structural equations (qualitative modeling)
and validation
» Try qualitative meta-synthesis 1View analysis
(CorMap/1View)
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by Tang (2009): original words
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Critical risky events

» 30 categories of risky events/hazards by (human)
coding;

» Cutpoints (computer): stock, natural disaster, epistemic,
pollution, war, crime, food safety, corruption, goods
price, education, price of household, terrorism, social
events, safe production, health, traffic, population,

governance, etc.



Risk (7)
National Security

Economy & Finance

Public Morals
Daily Life
Social Stability

Government
Management

Resources &
Environments

Sub Category (30)

Terrorism & Cults, Taiwan Issue, Political Stability, National
security and foreign relations, Beijing Olympic Games*

Financial Problems, Economic Problems

Ethics & Morality, Integrity & Reputation, General Mood of
Society

Health, Education, Employment, Prices, Transportation,
Food and Medicine Safety, Housing, Fake & Shoddy Goods

Serious Epidemic, Poor-Rich Gap, Safety at Work, Crime &
Mass Incidents, Issues on agriculture, farmer and rural area

Corruption and Degeneration, Governance Ability, Legal
System, Social Security & Social Warfare

Natural Disaster, Population, Energy Shortage &
Environment Pollution

By CAS Institute of Psychology, 2007
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Difference between different variables

» Age
» Profession
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CorMap: Difference in Age

(30 categories of risks)
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CorMap: Differences in Profession
(original words)
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CorMap: Differences in Profession
(30 categories)
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 Many relevant social indicators

* Problems in computing social indicators
= Yearly report
= Both objective and subjective assessment
= Data access Issue
= Big contrast between official published results and
community understanding

* Try other ways !
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On-line Information - Community
concerns

e Hot search words (search engine, eg. Baidu)
* BBS (eg. Tianya Forum)
e Soclal Media (twitter-like Welbo)

Tang X J. Exploring On-line Societal Risk Perception for
Harmonious Society Measurement. Journal of Systems

Science and Systems Engineering, 22(4):469-486,
December 2013.
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Baidu Hot News search words
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On-line opinion mining

e On-line opinion mining
s Topic model: LDA, DTM, ...(Tianya Forum Topic
mining)
= Behavior Analysis
= Sentiment vs. Stance

e Systems to acquire data
= Baidu Vision 1.0
= Tlanya Vision 2.0



- Web 1.0 3

= Search query eg. Baidu Hot
News Search Words

= BBS posts, eg. Tianya Forum Category of Societal

- Web 2.0 RISkS
- B|Ogs’ microbk)g National Security

Economy & Finance

O Public Morals
O o
S 3 O —
S é T Daily Life
= S >
I I Societal Social Stability
Risks Government Management

On-line Societal Risks
Perception?

Resources & Environments
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search words and BBS posts

e Crawl Baidu hot search words every hour and BBS
posts every day;,

* Relate/Map hot search words/posts to societal
risks manually (later machine learning + human
revision)

* Rank the whole day words by hot degree or
frequency, and highlighted events by clustering of
POSts

e Risk level = sum of frequency of risky words /

total frequency of daily words

(since March of 2011)
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2012 Societal risk levels by Baidu

Hot New Words (daily)
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Amplified Effects by Weibo: Sina Welbo

Dally risk level through Baidu hot word, original Sina Weibo
and retweeting Sina Welbo
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Amplified Effects by Tencent Weibo
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2013 Societal risk levels by Baidu
Hot New Words
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2014 Societal risk levels by Baidu Hot

New Words

* World Football Cup; APEC
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Daily Risk Level by Tiany%a atan oarg H

posts (Dec of 2011 to Feb of 2012)
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Challenges to Automatic Risk Identification
of Hot words or Tianya posts: Text Mining
& Machine Learning

 Machine Learning results by SVM

= Baldu Hot Search Words (around 40~70 words per day),
70%

= Tianya Zatan (over 1000 new posts per day) , 50%
* Try other methods

= ANN: up to 55%
= Deep Learning
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Challenges to Automatic RiskTdentification
of Hot words or Tianya posts

* Risk Transfer
= LIU Xiang, a famous hurdles athlete

- “L1u Xiang’s failure in hurdles due to feet problem” (Aug
8 of 2012)/ “daily life/health”

- “ Liu Xiang’s show”/*“public morals” with sub category
of “integrity & reputation”.

- “Liu Xiang went USA for surgery” as “daily life/health”
In October of 2012 (while the texts of the news still
address the process of whole events)
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Topics: new posts published in August of

2012 Tianya Zatan Board
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Different ways to improvement

- By daily topics (100)  Difference in

- By sentiments: indiv_ic_lual
negative means risky? cognition
= Time
= Place
= Context

Big Challenge!
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Application : Correlation

 Weibo’s emotion
e Shanghal Stock Market Index
IEEE BESC’2015 Best Paper Award
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Summary

e Meta-synthesis Approach to Complex Problem Solving
 From group argumentation to on-line opinion analysis
 Issues when measuring a Harmonious Society
= Data
s Method: time consuming, high cost
* On-line concerns (Search words / BBS posts) :
augment to traditional social psychological approach

= Map search words and BBS posts into the respective
societal risk (big labor!)

= Monitor daily/weekly/month risk levels
s Improving machine learning performance



Thank you!
comments?
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