EE595 PMP Fall 2013   Vikram Jandhyala
Social and Economic Networks
Course Introduction

Welcome to Social and Economic Networks.  This course introduces the interdisciplinary emerging science of networks, which combines applied math, physics and engineering, computer science, social science, and economics.  In this course, you will investigate the impact of emerging networks on society and be given the tools to mathematically model and analytically study these systems. You will gain a deeper understanding of strategic and graph-based models of network behavior, which will culminate in a final project.  
We will cover Graph Theory and social networks, Game Theory, market and strategic interaction in networks, information networks and the internet, dynamics and aggregate behavior.

Goals 
My hope is that this course will help you develop an analytic and numerical understanding of game theory, graph theory, markets, and information networks, and a computational understanding of graph theory and game theory algorithms.
Objectives 
By the end of this course, you will be able to
· Apply graph theoretic concepts to understand social networks
· Describe game theoretic approaches to interactions between people and organizations

· Explain market and auction mechanisms in networks

· Implement a scalable Hubs and Authorities algorithm and apply it to given network data.

Requirements

Course Prerequisites

This course assumes a basic proficiency in using MATLAB or an equivalent language.   
Technology Requirements

In addition to the basic technology requirements outlined in the Online Student Handbook, for this course you will need access to MATLAB and to NetLogo  (http://ccl.northwestern.edu/netlogo/)
Course Materials

The secondary text (not required, suggested) is Social and Economic Networks by M.O. Jackson.  
Required Textbook
The primary text for this course is 
· Easley, David and Jon Kleinberg. Networks, Crowds, and Markets. Cambridge: Cambridge University Press, 2010. ISBN: 9780521195331.
Additional Non-Required / Recommended Textbook
· Jackson, Matthew O. Social and Economic Networks. Princeton:  Princeton Press. ISBN: 9781400833993.
The eight lessons and corresponding assignments in this course are drawn from the Easley-Kleinberg text.

Lesson 1: Networks Are Everywhere
This lesson provides an introduction to the course and an overview of networks. You will be introduced to graph theoretic definitions and concepts, Breadth-first Search and Small-World Phenomenon.

Lesson 2: Strong and Weak Ties
In this lesson, we will cover tie strengths, clustering coefficients, bridges, local bridges, and bridges and ties, triadic closure, embeddedness and graph partitioning.
Lesson 3: Graph Partitioning

Lesson 3 covers homophily, affiliation networks, triadic, focal and membership closure, spatial model of segregation and agent-based modeling.

Lesson 4: Relationships

In this lesson, we will discuss positive and negative relationships, structural balance, Game Theory, the Prisoner’s Dilemma, and dominant strategies.

Lesson 5: Networks and Games
Lesson 5 presents multiple Nash equilibria, mixed strategies, probabilistic Nash equilibria, optimality and dynamic games.
Lesson 6: Engineering Networks

This lesson covers engineering applications of Pareto optimality, network traffic models and engineering applications with Game Theory, Nash equilibria of traffic networks, and potential energy and social optimal travel times.

Lesson 7: Market Networks

Lesson 7 covers matching markets, market clearing and perfect matching, optimality and network models of markets.

Lesson 8: Review

In this lesson, we'll discuss monopolies and perfect competition, trading equilibria, structures of the web, strongly connected components, link analysis, hubs and authorities and PageRank.

About the Assignments

Weekly Assignments

Your weekly assignments are drawn from online presentations and classroom/hybrid discussions in order to assess your understanding of the covered material.  You will be graded on the correctness, legibility, and succinctness of your solutions.  You may receive partial credit for work that is partially correct.
Final Course Project

The final course project will assess your ability to integrate the tools and concepts taught in this course into a network application. 
About the Instructor
Dr. Vikram Jandhyala is Professor and Chair of the department of Electrical Engineering, University of Washington and Director of ACE Lab at UW EE.  He is also UW director of the UW-PNNL Northwest Institute for Advanced Computing. He is a recipient of an NSF CAREER award, a NASA inventor award, an outstanding research advisor award from UW EE, and graduate research awards from IEEE Microwave Society and the University of Illinois. He has published more than 150 papers and is founder of Nimbic (formerly Physware), a venture-funded startup in electromagnetic simulation and cloud-based electronic design automation, and co-founder of VIXIM. He is also a UW Presidential Entrepreneurial Faculty Fellow. His research has been funded by DARPA, NSF, SRC, WRF, NASA, LLNL, DoD, SBIRs, and several industrial sponsors. His research interests include fast electromagnetic simulation, physics based simulation, power and signal integrity, high dimensional design space exploration, synthesis and optimization, variability and statistical modeling, multicore and distributed parallel algorithms, secure and scalable scientific computing on public clouds and graph-diffusion algorithms for social media influence, advertising, and search.
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