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Major Goals:  The major goal of this short-term project was to explore the use of game theory in the allocation of 
military, economic and political resources in an international setting.

Accomplishments:  Over the nine month period during which this project was active, a successful study was 
made of the problem of analyzing a multi-person game in which the relationships between players are specified on 
a signed graph the sign of of each edge depicts either a friendly{+} or unfriendly{-} relationship. A journal paper on 
this subject is currently under revision for publication in the IEEE Transactions on Automatic Control.



An effort was made to use games on signed graphs to devise a new   theory of alliance politics. A  research paper 
has been prepared which seeks to outline   a unified language of alliance politics using network games. This paper 
is currently under review.





The classical Byzantine General's problem has been formulated and addressed assuming that the relationships 
involved, evolve on a time-varying graph. This work is scheduled to be  presented remotely at the 21st IFAC World 
Congress in Berlin this coming summer.



An effort was made to use network games to formulate and  model certain security  issues  involving   robotic 
surveillance and agents' mutual influences on communication networks.

This research has led to a paper which is currently under review for remote presentation

 this summer.



 Due to travel constraints imposed because of the current world-wide pandemic, presentations of the main findings 
of this research will all be made remotely via the internet.

Training Opportunities:  This project supported the efforts of one post doctoral fellow and her advisor for a period 
of one year. The post doctoral fellow, who holds a PhD in Political Science from Yale, learned how to formulate and 
solve allocation problems of military importance.

Results Dissemination:  The results of the project have been or will be published in four journal papers and also 
have been presented at four technical meetings throughout the world.
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to develop a theory of alliance politics. The games on signed graphs discuss how countries allocate their military 
power to multiple fronts for their survival and success in a given international environment, and how countries may 
change the environment to improve their odds of survival and success, such as through forming or maintaining 
alliances. This paper is a �rst and preliminary attempt to construct a uni�ed language of alliance politics using 
network games. This language allows us to examine how a combination of internal and external factors render a 
variety of alliances in terms of their effectiveness, cohesion, and ability to shape the international environment. A 
necessary and sufficient condition for a real \United Nations" also exists, where country blocs formed under 
different values and principles may be peaceful with one another.
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Abstract:  This paper contains a general, mathematical framework of rational agents’ strategic interactions in an 
adversarial, networked environment, which seems necessary to analyze the networked political behaviors and 
draw reliable theoretical implications. The theoretical framework called “games on signed graphs” is about how 
countries strive to survive and succeed in a global security environment using their power. Two classes of games 
will be studied, with one called power allocation games, and the other called signed network formation games. 
The theoretical results, the applications, and the extensions of the games will be discussed.
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The major accomplishments of this nine month STIR are articulated in the ”Accomplishments

under Goals” section of this report. To re-iterate, they are:

• The development of a constructive method for analyzing a multi-person game on a signed

graph which models the friendly and adversarial relationships between player.

• The introduction of a new method of alliance politics using signed graphs.

• The formulation and analysis of the classical Byzantine General’s problem for scenarios in

which the associated graph changes with time.

• The formulation and analysis of robotic surveillance and agents’ mutual influence problems

on communication graphs using concepts from the theory of network games.

Each of these undertakings had led to a research paper for publication in a major journal or

presentation at a leading conference.
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