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With the advent of the Internet and other modern information and communication technologies, a
magnificent opportunity has opened up for introducing new, innovative models of commerce,
markets, and business. Creating these innovations calls for significant interdisciplinary interaction
among researchers in computer science, communication networks, operations research,
economics, mathematics, sociology, and management science. In the emerging era of new
problems and challenges, one particular tool that has found widespread applications is mechanism
design.

The focus of this monograph is to explore game theoretic modeling and mechanism design for
problem solving in Internet and network economics. Application areas of relevance include:
Internet advertising, spectrum and bandwidth trading, electronic procurement, logistics, supply
chain management, grid computing, wireless networks, peer-to-peer networks, social networks,
and many other emerging Internet-based applications.

The monograph is structured into two parts. The first part (Chapter 2) contains an overview of
foundational concepts and key results in mechanism design. This chapter is intended as a self-
sufficient introduction to mechanism design theory with the help of stylized examples from
network economics. The second part of the monograph contains an exposition of representative
game theoretic problems in three different network economics situations and a systematic
exploration of mechanism design solutions to these problems. This part has three chapters:
Chapter 3 deals with the sponsored search auction problem, Chapter 4 with the resource
allocation problem in computational grids, and Chapter 5 with the robust broadcast protocol
design problem in ad hoc networks. The monograph concludes with Chapter 6 where we provide
several pointers to the relevant literature to facilitate a deeper and broader investigation of
problem solving with mechanism design.

The monograph has been structured with the objective of providing a sound foundation of relevant
concepts and theory to help apply mechanism design to problem solving in a rigorous way. At the
end of a serious reading of this monograph, the readers should be able to model real-world
situations using game theory, analyze the situations using game theoretic concepts, and design
correct and robust solutions (mechanisms, algorithms, protocols) that would work for agents that
are rational and intelligent.
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