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Social Science Computing Department MS.c Courses:

Code Equivalent | Course Title Type Credit | No. Prerequisite
course hours || Weeks

C601 Social science computing core 3 15
theory (1)

C602 Social science computing core 3 15
history and thought evolution
()

C603 Social dynamics core 3 15

C604 Internet studies in the social core 3 15
sciences

C605 SSC705 Artificial societies optional || 3 15

C606 SSC706 Modeling social agents optional | 3 15

Cc607 SSC707 Agent-based computational optional || 3 15 C606
economics

C608 SSC708 Social network analysis optional || 3 15

C609 SSC709 Socio-cybernetics optional | 3 15

C610 SSC710 Information-based societies optional || 3 15
and information infrastructure
()

Cé611 SSC711 Information-based societies optional || 3 15 C610
and information infrastructure
@

C612 SSC712 Social knowledge discovery optional || 3 15

C613 SSC713 Social knowledge optional || 3 15
representation (1)

C614 SSC714 Social knowledge optional || 3 15 C613
representation (2)

C615 SSC715 E-commerce and the optional || 3 15
networked economy

C616 SSC716 Studies in e-government optional | 3 15

C617 SSC717 Internet politics optional || 3 15

C618 SSC718 Social science experiments optional || 3 15

C619 SSC719 Selected topics in optional || 3 15

computational social sciences
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Code | Equivalent Course Title Type Credit No. Prerequisite
course hours | Weeks
C701 Social science computing core 3 15 C601
theory (2)
C702 Social science computing core 3 15 C602
history and
thought evolution (2)
C703 Social complexity core 3 15
C704 Social science simulation core 3 15
C705 SSC605 || Artificial societies optional 3 15
C706 SSC606 | Modeling social agents optional 3 15
C707 SSC607 || Agent-based computational optional 3 15 C706
economics
C708 SSC608 || Social network analysis optional 3 15
C709 SSC609 || Socio-cybernetics optional 3 15
C710 SSC610 || Information-based societies optional 3 15
and information
infrastructure (1)
C711 SSC611 || Information-based societies optional 3 15 C6710
and information
infrastructure (2)
C712 SSC612 || Social knowledge discovery optional 3 15
C713 SSC613 || Social knowledge optional 3 15
representation (1)
C714 SSC614 || Social knowledge optional 3 15 C713
representation (2)
C715 SSC615 || E-commerce and the optional 3 15
networked economy
C716 SSC616 || Studies in e- government optional 3 15
C717 SSC617 || Internet politics optional 3 15
C718 SSC618 || Social science experiments optional 3 15
C719 SSC619 || Selected topics in optional 3 15
computational social sciences
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Course Description

The Name of the

Course e
I. Introduction Mathematics for || EG00
Il. Logic, methods of proof. Economists
Ordered sets and relations, extended real number
system, real and complex fields, mappings,
functions and correspondences, Euclidean, metric,
normed, null,...spaces, subspaces, points, norms,
vector algebra, inner product, lines planes and
hyperplanes, basis, linear transformation and
independence in E".
I11. Topology of E"
IV. Continuity and Functions of One and Several
Variables
V. Differentiation
VI. Matrix Algebra
VII. Integral Calculus and Integration
VIII. Unconstrained and Constrained Optimization
IX. Eigenvalues and Eigenvectors
X. Single and Systems of Ordinary Differential
Equations
XI. Dynamics
XI1l. Measure
A. Introduction Microeconomic | E601A

B. Consumer Theory

1. Choice and preferences

2. Demand behavior: maximization, comparative
statics,

3. Duality: recoverability, indirect utility function,
Paasche and Laspeyres Indices, SARP, Slutsky
Matrix, Walrasian demand function, integrability.
4. Afriat’s Theorem

5. Aggregation: income distribution, WA failure,
unrestricted Law of Demand.

6. Consumer surplus: compensation schemes,

Theory (1)

AY




equivalent and compensating variation, zero
income effects, Harberger Triangles (taxation,
monopoly, Scitovsky Contours, cost-benefit
analysis).

C. Theory of the Firm

D. General Equilibrium and Welfare

A. Social Choice and Equilibrium

B. Game Theory

C. Information: moral hazard, adverse selection,
signalling,...

D. Uncertainty

Microeconomic
Theory (2)

E601B

I. Mathematical review

Il. Long-run growth

I11. Overlapping-generations models

IV. Endogenous growth

V. Real Business-Cycles

VI. Concept of equilibrium

VIl.  Dynamic Stochastic General Equilibrium
Models

Macroeconomic
Theory (1)

E602A

I. Consumption and savings

Il. Investment

111. Monetary and fiscal policy

A. Monetary policy and inflation

B. Fiscal policy

C. Monetary-fiscal policy interaction
IV. International macroeconomics

Macroeconomic
Theory (2)

E602B

PART I. Probability and Statistics (Review)
1. Probability

2. Random variables and distributions

3. Expectation

4. Transformation of variables: methods.
5. Sampling distribution

6. Statistical inference

Econometrics (1)

EGO03A

AY




7. Statistical inference

8. Large samples and convergence theorems
PART Il. Econometrics

A. Classical Least Squares

B. GMM

A. Pooled and Panel Data (Section 1: Static Models):
B. Pooled and Panel Data (Section 2: Dynamic
Models):

Dynamic panel data: Time series models with
error components, fixed and random effects,
correlated residuals, autoregressive models with
individual effects, unit roots, stationarity, VARs,
2SLS, 3SLS, GMM, properties, consistency,
optimal instruments.

C. Time Series Analysis and Models

Econometrics (2)

E603B
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A. Introduction

B. Consumer Theory

1. Choice and preferences

2. Demand behavior: maximization,
comparative statics,

3. Duality: recoverability, indirect utility
function, Paasche and Laspeyres Indices,
SARP, Slutsky Matrix, Walrasian demand
function, integrability.

4. Afriat’s Theorem

5. Aggregation: income distribution, WA
failure, unrestricted Law of Demand.

6. Consumer surplus: compensation schemes,
equivalent and compensating variation, zero
income  effects, Harberger Triangles
(taxation, monopoly, Scitovsky Contours,
cost-benefit analysis).

C. Theory of the Firm

D. General Equilibrium and Welfare

1. Mathematical review
11. Long-run growth
111. Overlapping-generations models

1V. Endogenous growth

V. Real Business-Cycles

V1. Concept of equilibrium

VILI. Dynamic  Stochastic = General
Equilibrium Models
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C601 Social science J| Sample topics: Basic theoretical background: society and social
computing computing; social computing and human freedom; social
theory (1) regularities and laws governing chaos; the unification-

diversification process; bottom-up investigation versus top-
down analysis; facilitating conditions versus causal
determinants; investigation versus prediction; feed-forwarding
versus central planning; navigation versus road-mapping;
scenario-building versus prediction; the can-happen versus the
will happen; history as a magic mirror of possibilities;
Comparative computational social science; comparative
method for analyzing different types of computational models
in the social sciences; cognitive foundations and information
processing in computational social agents; comparison with
human cognitive phenomena; concepts and principles of object-
based modeling paradigm; Unified Modeling Language (UML)
to render structure and operation of complex social systems
and processes.

| |

C602 Social science || Sample topics: The three meanings of computation; the
computing logician’s meaning; the physicists meaning; the arithmetic
history and meaning; social science computing thought and the super-
thought arithmetic meaning of computation; social science computing
evolution (1) [ and social philosophy; micro-level and macro-level computing
in social science philosophy; choice mechanism and universal
computing conflict; the social science computing tyranny; the
platonic philosophy-of-religion metaphor; the medieval exegesis
of social-science computing; the social-science computing and
imposed reality; social science computing and social policy;
Marxian analysis of the role of computing in organizations; loss
of meaning through intellectual processes; meta-thought in the
social science computing history; the problem of three worlds;
the 8™ day paradigm; Buckle’s laws and Laplace’s demon;
unity-diversity dichotomy and the evolution of eclectic thought;
free will versus necessity from linear static into non-linear
dynamic thought; high level emergent features and co-
evolution; self-organization and order emergence out of chaos;
the Pythagorean computational thought; Pythagorean and
macro-level/micro-level mirror; chaos and self-organization in
the oriental computing thought; the Khaldounean realm of
social science computing thought; Khaldounean systematic and
computational thought; modern social revolutions and mass

AR



computing; condorcet and voting paradoxes; from social

mathematics to social physics; social physics and social
Darwinism; from randomness to chaos; contemporary social
science computing thought; contemporary social evolution and
social computer-based simulation thought; second-order
emergence; forecasting versus future exploration; forecasts
versus spaces of possibility; predicting the unpredictable
future.

C604 finternet
studies in the
social sciences

Sample topics: Definitions and concepts; theoretical models of
human behavior; computational modeling of human
behaviour; threshold models; social networks; individual and
group behavior; social dynamic phenomena; collective action,
collective behavior, convergent social behaviour; social
influence, obedience, conformity, social norms, cooperation and
conflict, tipping points, herd behaviour, bandwagons, cascades,
social contagion, diffusion of technologies, innovation and
information, diffusion of opinions and believes, cultural
dynamics, crowd psychology, social conflict, segregation; social
network equilibrium; catastrophe theory; examples in
economics, political science, sociology, psychology, geography,
and crisis behavior, wealth inequality, transformation of
neighborhoods, social dynamics of the Internet.

Sample topics: Internet-specific research methods; Internet
technologies; social dynamics of the Internet; access to
knowledge and information; the Internet and politics; the
Internet and Society; theoretical analysis and social
implications of the Internet; and empirical research and social
implications of the Internet; the digital divide, e-government;
social mobilization, economic growth and commerce,
governance and regulation of the Internet; online relations and
offline social structures; user experience research in industry;
the Internet and research, the Internet and education.

C605 JArtificial societies || Sample topics: The computer simulation of social life,
emergence in human social systems; introduction to
modeling environment; modeling artificial societies:
evolution of culture; consensus building, evolution of
cooperation, evolution of norms, social and residential

ilealall & LAAY) &) jiall

segregation, models of ethnic mobilization and social
conflict; artificial alliance formation and alliance
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breakdown; models of opinion dynamics; models of
innovation diffusion, and models of collective behavior;
software applications; research project. Epistemological
aspects of social simulation; sociological theory and
simulation; the concept of emergence in human social
systems; self-sufficiency and emergence; emergence as a
social complexity phenomenon; levels of social emergence;
social science approach to emergent properties; social
heterogeneous agents and social goal seeking dynamics;
emergence of organized social structures (EOSS); modeling
artificial societies; the concept of <“possible societies”;
artificial societies and artificial sociality; artificial socio-
genesis; sociotomies; goal structure for heterogeneous
interacting social agents; dominance-subordination;
evolutionary models of social change, game theory;
research project.

C606 JModeling social
agents

Sample topics: Logic of simulation method to study social
systems; history of social science simulation; stages of
simulation-based research; concepts and principles of
object-based modeling paradigm; components of agent-
based modeling, agents, rules and the environment; the
concept of emergence; advantages and disadvantages of
agent-based modeling; unified modeling language; role of
agent-based modeling (ABM) in politics; international
relation, economics, sociology, ecology. Examples of ABM
models: game of life, segregation model, sugarscape model,
agent-based computational economics (ACE) models.
Constructing and testing ABM; validation, verification;
practical aspects are emphasized .

C607 JJAgent-based
computational
economics

C608 JSocial network
analysis

F I

Sample topics: Complex adaptive system (CAS); agent-
based computational economics (ACE); decentralized
market economies as CAS; market games; development and
use of computational laboratories: definition of agents,
design and construction of agents, design and construction
of agent environments, understanding of ACEs results,
effective presentation of ACESs results; applications of core
topics to specific examples: learning and the embodied
mind; evolution of norms; formation of economic trade
networks; Exploration of specific types of market processes:
financial markets, agricultural markets, energy markets,
labour markets, automated issues.

Sample topics: History of social network analysis (SNA);
social network theories: social capital, strength of weak ties,
theories of mutual self-interest and collective action, public

Y4



http://www2.econ.iastate.edu/classes/econ308/tesfatsion/syl308.htm#CASIntro
http://www2.econ.iastate.edu/classes/econ308/tesfatsion/syl308.htm#ACEIntro
http://www2.econ.iastate.edu/classes/econ308/tesfatsion/syl308.htm#Game

goods theory, social exchange theory, homophily theories,
network data collection and representation; network
concepts (reciprocity, transitivity, centrality); analysis of
network data; relational, positional, and structural effects;
network models (random, small-world, preferential, and
scale-free network models); information flow through social
networks; dynamic network analysis; social networks and
predictions; growth of social networks, power laws and
robustness; link  prediction; social network-based
interventions; applications of network analysis; software
applications.

C609 JSocio-cybernetics

Sample topics: First-order cybernetics; boundaries; sub-
systems and supra-systems; circular causality; positive and
negative feedback; wholism; second-order cybernetics; self-
reference; self-steering; self-organization; auto-catalysis;
cross-catalysis; autopoiesis; the potential applications of the
classical cybernetic approach in social science; the potential
use of the modern cybernetic concepts in rebuilding social
science; socio-cybernetics as a new paradigm for social
science; methodological problems inherent in empirical
socio-cybernetic research.

C610 f{Information-
based societies
and information
infrastructure (1)

Sample topics: Information systems and information
technology; impact of information systems and information
technology on: organizations, policy-makers, individuals,
and society; information systems from OAS to GDSS;
information technology and globalization from NII to GllI;
IS and ICT responses to social changes; strategic 1S and
ICT for social reengineering; modern organization and the
information challenges; computer hardware and software
needs for data, information and knowledge processing;
enabling human-computer communication; data,
information and knowledge management;  social
communication and network architecture; modern
corporate information architecture; IS planning, analysis
design and development; IS implementation; evaluation and
enhancement; IS support to collaborative work; IS support
to decision making; assimilation of intelligent support
systems in modern organizations; information resources,
information capital and information workers; control and
security of information assets; impact of IS and ICT on
organizations, individuals and society. Information systems
support to decision making: ES; DSS; intelligent decision
support; single and multiple objective evolutionary
algorithms and their applications to social science problems;
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Global information systems: Design issues, challenges and
benefits, success factors, examples.

and information
infrastructure (2)

Sample topics: Information based societies and information
technology; information infrastructure and internet-based
information systems; examples of IBIS; quantitative and
qualitative analysis; analytical methods; data visualization;
geographic information and society; examples geospatial
data social data; representation of geographic information,
databases and geographic information; spatial data
modeling; applications in politics, economics, complexity,
public administration: urban planning; environmental
applications, land cover and land use, poverty and
unemployment, elections; land-use modeling techniques and
applications; linkages between GIS and ABM; spatial agent-
based models of human-environment interactions; models of
land-use change: cellular automata, agent-based models,
and integrated models; agent-based modeling applications
in urban and rural interactions, agrlculture forestrx
Sample topics: Advanced KDD techniques for supervised,
unsupervised and association learning. Web Mining: The
Web challenges, fundamentals of data acquisition from the
web and social media platforms, transformation of
unstructured data into structured format, and application
of KDD techniques to discover actionable and meaningful
patterns, profiles, and trends from web resources. Web
Mining Applications: such as opinion mining (analyzing
people's opinions, sentiments, evaluations, attitudes, and
emotions from written language), knowledge synthesis (the
process of discovering and integrating different pieces of
information), topic tracking and others. KDD Challenges
and Future Directions.

C613,
C614

Social knowledge
representation

Sample topics: Historical and philosophical background of
social knowledge representation; logical, ontological and
computational aspects of social knowledge representation;
predicate calculus; conceptual graphs; knowledge
engineering and representation; social knowledge
representation process; purposes, contents and agents;
knowledge acquisition and sharing; knowledge interchange
format; uncertainty in knowledge representation;
vagueness, uncertainty, randomness and ignorance issues in

comEutatlonaI social knowledge reEresentatlon social
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knowledge representation theories and models; information
management; knowledge-based technologies; propositional
knowledge; first-order logic representation; rule-based
knowledge representation; object-oriented rule
representation; expressiveness and tractability; knowledge
representation in social context.

C615

C616

|
C617

C618 |

E-commerce and
the networked
economy

Sample topics: The e-commerce phenomenon; e-commerce
and globalization; wholesaling and retailing on the web;
electronic commerce applications (ECA); electronic
commerce technologies; internal business processes; B-2-B
and B-2-C e-commerce; e-commerce and web site models;
advanced EDI models; advanced EFT models; electronic
payments and security; web hosting services; logistics and
order fulfillment; e-commerce web site maintenance and
management; working with files in ECA; working with
virtual stores; working with product catalogs; working with
transaction database; working with credit cards and digital
money; generating store reports; e-commerce challenges
and future trends.

Studies in e-
government

Sample topics: Principles of e-government, Components of
the e-government framework; Strategies and Methodologies
for e-Government, Infrastructure for e-government
development, -government service delivery: the citizen as
consumer, E-government and ICT models for public
services, Statutes affecting development and management of
e-government projects, Service delivery application and
transaction package, Hardware and Software
Infrastructure for high-performance, high speed, and large
scale distributed computing.

Internet politics

Sample topics: ICT and the changing conception of power;
Power shifts from secrecy to transparency and from mass
media to the networked public sphere; The social contract
of the Internet: a utopian cyber-space or an anarchic,
Hobbesian jungle; The rise of the net-roots: the challenge of
ICT for traditional political entities; E-participation:
promoting excluded voices; Inclusion vs. exclusion: citizens
alienation in the virtual public sphere;

Net-activism: how the Internet invents new forms of
political activity; Dictator’s dilemma: blogging down
dictators.

Social science
experiments

Sample topics: History of experimentation in the social
sciences; principles of experimental method; differences in

VEY
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C619

Selected topics in
computational
social sciences

methodologies; overview of experiments in economics;
political science; sociology; psychology; experiments in
complexity research: experimental data and computational
social science models; agent-based models, social networks,
cooperation, social norms, public goods, prisoner’s dilemma
game, reciprocity, fairness; behavioral decisions,
rationality, social influence, conformity, herd behavior,
bandwagon effect; experiments in online research;

exeerimental software; Eroiect.
Topics in computational social sciences are chosen with
regard to interest of faculty and students.
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Course Description

The Name of
the Course

Code

1-Advanced Macroeconomics 1(Econ 702A) (Compulsory)
Introduction, Classical growth theories, Overlapping
generations models, Neoclassical endogenous growth

2- Advanced Macroeconomics 2(Econ 702B) (Compulsory)
Introduction, Rigidities, Macro Aggregates, Monetary and
Fiscal Policies

3-International Macroeconomics (Econ 702C or Econ 707C)
(Elective)

Introduction, The Short Run, Inter-temporal Trade and
Current Account Balance, Real Business Cycles

Aggregate
and Monetary
Economics

E702

1-Applied Econometrics 1 (Econ 704 A) (Compulsory)
Linear and Nonlinear Modeling, Inference under Minimal
Distributional Assumptions, Hypothesis and Specification
Tests, Simulation Based Methods (Bootstrapping, Bayesian
models,..), Cross section and Panel data Models,
Correcting for Stratification and Clustering and Missing
data Imputation.

2-Applied Econometrics 2 (Econ 704 B) (Compulsory)
ARMA processes, Linear Single and Multiple Equation
Models, Vector Autoregressions, Nonstationary time series,
Unit roots in univariate and multivariate time series,
Trends and Cycles, Cointegration, Conditional
Heteroskedasticity Models, State Space Models, Regime
Changes and Numerical Bayesian methods.

Applied
Econometrics

E704

1-Financial Economics 1 (Econ 706A) (Compulsory)
Expected Utility and Risk preferences, Portfolio
Optimization, Asset Pricing Models, Consumption-Savings
Decisions, Market Completeness and State Pricing, Multi-
period Consumption -Portfolio Decisions, Multi-period
Market Equilibrium

2-Financial Economics 2 (Econ 706B) (Compulsory)
Intertemporal Consumption and Portfolio Choice,
Intertemporal Models of Equilibrium Asset Returns, Time-
Inseparable Utility, Behavioral Finance and Asset Pricing,
Financial Markets with Differential Information ,Models
of Term Structure of Interest Rates, Models of Default
Risk

3-Financial Econometrics (Econ 706C) (Elective)

Financial
Economics

E706

Yoo




Non —Parametric Estimation Methods, Non-Stationary and
Integrated Processes, Regime- Switching Models for
Returns, Time(Econ Varying Volatility Models, Monte
Carlo Methods, Bayesian Analysis, State- Space Models
4-Financial Engineering (Econ 706D) (Elective)

Derivatives Pricing, Diffusion Processes and Dynamic
Hedging, Martingales and Pricing Kernels, Jump
Processes and Imperfect Hedging, Multi-Asset Options,
Interest Rate Derivatives, Real Options

5-International Finance (Econ 706E or Econ 707B) (Elective)
Foundations of International Finance, International
Portfolio  Diversification, Foreign Exchange and
Derivatives Market, Risk Sharing and International
Financial Markets, Sovereign Debt, Financial and
Currency Crises in Open Economies, Financial Integration
and Globalization, Exchange rate regimes and monetary
policy choices

1-International Trade (Compulsory) International | E707
Introduction, Trade Theories, Trade Policy, Other Trade || Economics

Issues

2- International Finance (Econ 707B or Econ 706E)

(Compulsory)

Foundations of International Finance, International

Portfolio  Diversification, Foreign Exchange and

Derivatives Market, Risk Sharing and International

Financial Markets, Sovereign Debt, Financial and

Currency Crises in Open Economies, Financial Integration

and Globalization, Exchange rate regimes and monetary

policy choices

3- International Macroeconomics (Econ 702C or Econ 707C)

(Elective)

Introduction, The Short Run, Inter-temporal Trade and

Current Account Balance, Real Business Cycles(

1-Economic Development 1 (Econ 708A) (Compulsory) Economic E708

Characteristics of Development, Macroeconomic Growth,
Growth Models, Population, Technological Innovation,
Human Capital, Returns to Capital, Role of Government
and Institutions, Political Economy and Productivity
Differences.

2-Economic Development 2 (Econ 708B) (Compulsory)
Political Economy of Policy Making, Poverty and
Inequality, Health and Education, Factor Markets, Credit
Markets Constraints and Imperfections, Technology
Adoption, Behavior Under Risk, Rural Financial
Institutions, Insurance,Farm and intra-farm Household

Development

A




Models, Entrepreneurship, Community Development and
Local Governance, Decentralization, Culture, Norms and
Institutions, Gender and Ethnicity, Social Mobility, Public
Goods, Corruption, Environmental Sustainability and
Conservation.
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Social science
computing
history and
thought
evolution (2

Sample topics: Modern social revolutions and mass computing;
condorcet and voting paradoxes; from social mathematics to
social physics; social physics and social Darwinism; from
randomness to chaos; contemporary social science computing
thought; contemporary social evolution and social computer-
based simulation thought; complexity as a foundation for a post-
modern social science; second-order emergence; forecasting
versus future exploration; forecasts versus spaces of possibility;
predicting the unpredictable future.

C702

Social science
computing
theory (2

Sample topics: theoretical foundations for informational social
networks; models of informational social networks; models of
informational social networks concept; informational social
adaptation theory; information-based social communication;
IBSC styles; human social interaction dyads; social cognitive
belief systems and informational social norms; inter-group IBSC;
approaches to systemic social adaptation; global information-
based solutions versus micro-level controllable improvements;
informational social adaptation and social feedback mechanism;
informational social convergence theory; basic concepts in
informational social convergence theory; informational social
convergence theory and social interaction dynamics;
informational social convergence and the uniformity-diversity
dichotomy; informational social convergence and between-social-
group migration.

C703

Social
complexity

Sample topics: Complexity theory in the social sciences; society as
a complex adaptive system; human complex societies; human
versus non-human societies; emergence and multi-level social
structure; systems thinking and systems theory; social systems;
complex dynamics; feedback mechanisms and iterated social
science complexity; society as a dissipative system; social
attractors and bifurcation; future as an attractor for human
complex societies; social perturbation power law; chaos and self-
organization; the edge of chaos; self-organized criticality;
analyzing functions; patches and social diversity; free will
computational dynamics and social responsibility; human
creativity and innovation in the complexity perspective; fractal
geometry of human nature and geometrization of human
thought; path dependence; beliefs and traditions as social
attractors; control parameters of social attractors; social
complexity and social dynamics; social networks; information-
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based social dynamics; theoretical and computational interacting
models; adaptive evolutionary models and adaptive social models;
collective behavior and social dynamics; scale independence and
autonomous agents; conflicts and social co-evolution
phenomenon; socio-cultural evolution; social transaction sums;
conflicts and perturbation processes; identity threat; noise
making; conflict in social complexity; opposition and opportunity
bridge; sum conversion; gradualism and corrective actions;
control identification; sustainable change and controlled
disturbance; change tracking.

C704

Social science
simulation

Sample topics: Foundations of social science simulation; logical
approach to simulating human societies; multi-agent approach to
simulating human social structures; modeling human social
functions through computerized system simulation; computer-
based social simulation and social theory building; social fitness
landscape; the fitness landscape metaphor; social attractors and
forced positions; perturbation and loss of fitness; butterfly effect
and adaptive walk; multi-level social evolution framework;
connectivity and autonomy; social non-linearity.
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