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ABSTRACT 
 
There was considered that social conventions’  existence is relevant for the individual 
economic behavior, there has been necessary explain both the origins of conventions 
and the process of formation of conventions. Specifically, we study situations where 
both the presence of multiple equilibria and the possibility of irreversibility of a take 
decision can have influence in individual behavior. Then, we choose deep the tradition 
of path-depended decentralized evolutionary processes studies. We applied the 
hypothesis that bounded rationality individuals and/or individuals with incomplete 
information in some degree imitate the predominant observed behavior and we made a 
computational procedure to simulate decentralized interactions. We observed the 
emergence of unanimity or majority structures and then we applied the observed results 
to both the emergence theory of money and technological standard choice theory. 
 
 Keywords: Social conventions, computational simulations, economic behavior, money, 
technological standard. 
JEL classification numbers: B52, C15, C63, D02, E4, O33 
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Abstract 
 
In this work, we study the effects of a spatial structure in the development of a model 
where players compete through a non-cooperative game, and have three main 
characteristics: limited resources, no rationality, and mobility. Due to the difficulty to 
deal with these points simultaneously in a purely mathematical model, we developed an 
agent-based model to simulate competitions for space. We present experiments with 
some variations of the model, and a couple of games with different equilibrium points. 
The results of the experiments show that, even with complete irrational agents that 
follow the same mixed strategies during their lifetime, the average strategy of the 
population always converges to a stable state, close to the analytic equilibrium point. 
This point corroborates the hypothesis that populations evolve to a stable state even if 
we add more realistic components to a model that works with non-cooperative games. 
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Abstract 

 
In this paper we introduce a refinement of the subgame perfect equilibrium concept for 
infinitely repeated games with perfect monitoring. Our motivation arises from this 
issue: What would happen after a player deviates from the prescribed action? Would the 
other players carry on the strategy profile in the continuation game or would they 
forgive the deviator? 
    For example, in the repeated symmetric Cournot model with perfect monitoring, the 
symmetric monopoly outcome can be sustained as a subgame perfect equilibrium by 
means of the trigger strategy, Friedman (1971), for any finite number of firms provided 
that they are sufficiently patient. This strategy recommends to switch to the one-shot 
Cournot-Nash equilibrium strategy and play it forever when a firm deviates from the 
cooperative path. Our main objection to this strategy is in terms of credibility: all firms 
are punished when a firm deviates, and therefore the other firms may propose to forgive 
the deviator and to continue cooperating. 
    The well-known concept of Farrell and Maskin (1989) had this motivation but ended 
up in a different setting. A subgame perfect equilibrium is said to be weakly 
renegotiation-proof if, for any two continuation equilibria, neither Pareto-dominates the 
other. This concept is very strong in the sense that compares continuations of histories 
far away one from the other. 
    Recently, Aramendia, Ruiz and Wen (2008) defined that a subgame perfect 
equilibrium is forgiving proof if the strategy profile recommends continuing as if 
nothing had happened when a player deviates unilaterally without harming the others in 
a period. It is worthwhile to remark that this concept does not impose any restriction on 
the punishments themselves, but rather on when to implement a punishment. 
    In this work, we consider that after a unilateral deviation of a player, the other players 
would agree to forgive the deviator if it is beneficial to them in the long-run despite of 
what happened in th… (incomplete) 
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Where Nash Bargaining has Led 
 

Robert Aumann, The Hebrew University of Jerusalem 
 
 

Abstract 
 
A review of the enormous literature growing out of Nash©s 1950 paper "The Bargaining 
Problem". 
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THE SIMPLE BEHAVIOR OF LARGE MECHANISMS 
 

AARON L. BODOH-CREED - STANFORD UNIVERSITY 
 
 
Abstract 
 
In this paper we compare the equilibria of a mechanism with a large finite number of 

participants to those of the analogous mechanism featuring a nonatomic continuum of 

participants. Under mild technical conditions, we show that the equilibrium strategies of 

the two models will converge as the number of participants in the large finite 

mechanism goes to infinity. Given that these conditions hold, we can use tractable 

nonatomic models to analyze the large market behavior of otherwise intractable game-

theoretic models. We apply these results to show that the equilibrium of a uniform price 

auction with a large number of agents and goods can be approximated by a properly  

specified nonatomic exchange economy. From this approximation, we are able to show 

that the uniform price auction is approximately efficient with a large number of  

participants even when agents have complementary preferences for multiple units, a 

case that has resisted analysis using game-theoretic techniques. In a second application, 

we show that in the limit as the number of competitors approaches infinity a subset of 

the Markov perfect equilibria of a dynamic market competition model approaches the 

stationary equilibria of a game with a continuum of agents. This implies that 

computationally intractable dynamic games can be approximated using easily estimated, 

stationary nonatomic models. Finally, we use our theorems to extend several prior 

results on large markets, mechanisms, and games and highlight the fundamental 

connection between these works. 
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Abstract 
 

We show that, besides the effect on (i) number of firms, trade policy under monopolistic 
competition can lead to (ii) productive inefficiency without firms heterogeneity (in 
costs), as well as to (iii) change in market power without giving up the two-stages 
budgeting in goods and varieties. Our model, a spatial analysis of monopolistic 
competition, is a simplified re-statement of Lancaster©s (1979, 1984) characteristic 
approach. 
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International Relations is a discipline that has been increasingly applying Game 
Theoretical approaches to understand contemporary phenomena such as trade relations, 
international negotiations and conflict resolution. In the late 1980s Professor Robert 
Putnam introduced a political model of international conflict resolution between liberal 
democracies, which he referred to as the Two-Level Game Theory. This model was 
introduced by Putnam to analyze political situations characterized by such pressures 
emanating from the national and international levels, whereas he sustained that 
international agreements can only be successful if they also bring about domestic 
benefits. 
 
In the first part of this study, the author will apply the Two-level Game model to 
elucidate the ratification of international regimes at the national level. The regime to be 
analyzed is the United Nations Convention on Contracts for the International Sale of 
Good (CISG), developed by the United Nations Commission on International Trade 
Law (UNCITRAL) and signed in Vienna in 1980. Two countries that have not yet 
ratified the convention are Brazil and Great Britain. This paper compares these two 
nations and their national and international rationale for ratifying, or not, the CISG.  
 
The second part of the study will move on to suggest a Third Dimension as a 
continuation to the Two-Level Game theory model suggested by Putnam. Here the 
intention is to introduce a Three-Level Model, whereas not only the domestic and 
international interests play a role, but also the supranational power forces, including 
among others, subregional organizations and their respective contribution to 
contemporary International Relations. In the 1980s, when Putnam developed the Two-
Level model, supranational institutions such as the European Union or Mercosul did not 
play a role in International Relations. Today they are of paramount essence to the 
existence of the individual nations and their analysis.
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Collective attention and ranking methods 
 

Gabrielle Demange *  
 

 
Abstract 

 
Ranking systems are becoming increasingly important in many areas, in the Web 
environment and academic life for instance. Presumably a ranking helps individuals to 
make decisions by providing them with relevant information. In a world with a 
tremendous amount of choices, a ranking plays also the crucial role of influencing the 
attention that is devoted to the various alternatives. In recurrent situations, attention 
will, in turn, alter the new statements on which subsequent rankings will be based. The 
paper proposes an analysis of this feedback by studying some reasonable dynamics that 
a ranking method may induce. The feedback is shown to depend strongly on the used 
ranking method. Two main families of methods are investigated, one based on the 
notion of ©handicaps©, the other one on the notion of peers© rankings. 
 
*  Gabrielle DEMANGE PSE-EHESS, address 48 bd Jourdan, 75014 Paris, France  
e-mail demange@pse.ens.fr.
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Abstract 
 
We study how players’ incomplete information about neighbors affects the structure of 

a network. In our setup, a player’s type is a set of players he would like to be 

connected with, while a social planer designs mechanisms assigning a undirected 

network to each profile of types. We suppose that players enter into coalitional 

contracts either at the ex ante or at the interim stage, and show that the ex ante 

incentive compatible core and the interim incentive compatible coarse core are both 

non-empty in the presence of link-specific costs and benefits. 

Depending on the cost/benefit structure of players’ utility functions, two mechanisms 

turn out to be crucial. According to the first mechanism, a link between any two players 

is established only if mutual consent is present in the corresponding profile. In the 

second mechanism, the presence of one player’s wish suffices for the link to be built. 

 

Keywords: core, efficiency, incentive compatibility, incomplete information, 
mechanisms, networks 
 
JEL Classification: C70, D70, D82, D85, L14, Z13
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Dynamic Political Agency with Adverse Selection and Moral Hazard 
 
 

Marcus Berliant, Washington University in St. Louis 
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Abstract 
 
We define a general model of electoral accountability in which an electorate chooses 
between an incumbent and a challenger in an infinite sequence of elections. We assume 
that politician types are private information and that the actions of an officeholder are 
unobserved by the electorate, so that adverse selection and moral hazard are both 
present. We establish existence of a perfect Bayesian equilibrium in pure strategies such 
that voters and politicians condition on the past only through the voters© beliefs 
regarding the type of the current officeholder, i.e., the equilibrium is “belief-stationary” . 
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Temporal Discounting Leads to Social 
Stratification 

 
Micael Ehn 

 
Abstract 

 
Social stratification is present in all modern societies. Do income differences simply 

reflect inherited differences in individual abilities and resources? If not, why does not 

everyone choose strategies that lead to high income? This paper shows that the 

psychological phenomenon known as temporal discounting will lead to social 

stratification in any society where the demand for workers with a higher level of 

education is higher than for those with a lower level. 

The model is used to predict income differences between people with and without 

college education in seven developed countries, based only on official statistics of the 

cost and length of college education. The model explains 93 percent of the variance, 

strongly suggesting that temporal discounting is a major factor behind income 

differences.
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A characterization of the strategic topology in terms of beliefs 
 

Yi-Chun Chen, National University of Singapore 
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Abstract 

 
We study the robustness of interim correlated rationalizability to perturbations of 
higher-order beliefs. We consider metric topologies on the Mertens-Zamir universal 
type space under which two types are close if they have similar first-order beliefs, attach 
similar probabilities to other players having similar first-order beliefs, and so on, where 
the degree of similarity is uniform over the levels of the belief hierarchy. These uniform 
topologies have an interest on their own right, for they are shown to generalize the 
notion of proximity to common knowledge based on common p-belief (Monderer and 
Samet (1989)), a central tool in the studies of robustness of Nash equilibrium to small 
amounts of incomplete information. 
 
Using these uniform topologies over hierarchies of beliefs, we obtain belief-based 
characterizations of both the strategic topology and the uniform strategic topology over 
types, which have been recently introduced by Dekel, Fudenberg and Morris (2006) to 
capture proximity of types in terms of similarity of strategic behavior in games. An 
implication of our characterization is that a necessary (but not sufficient) condition for a 
sequence of types to converge strategically is that all the common p-beliefs that hold at 
the limit type must hold approximately at the tail of the sequence. Finally, we use our 
characterization to revisit, and reverse, two important genericity results concerning the 
structure of the universal type space. In contrast to Lipman©s (2003) result that common 
prior types are dense in the product topology, we show that common prior types are 
nowhere dense under the strategic topology. Also, Ely and Peski (2009) prove that, 
under the product topology, the set of critical types is meager, whereas we show that 
under the strategic topology the critical types form an open and dense set. We also 
obtain measure measure-theoretic versions of these genericity results, based on the 
notion of prevalence. 
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Abstract 

The Theory of Planned Behavior studies the decision-making mechanisms of 

individuals. We propose the Bayesian-Nash Equilibria as one, of many, possible 

mechanisms of transforming human intentions in behavior. This process corresponds to 

the best strategic individual decision taking in account the collective response. We 

distinguish two different worlds and describe a model associated to each world. We 

show that saturation, boredom and frustration can lead to splitted strategies, in 

opposition to no saturation that leads to a constant strategy.  
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THE BRAZILIAN INDUSTRY AND THE CREDIT RATIONING: AN ANALYSIS 

OF THE BANKS BEHAVIOR UNDER ASYMMETRIC INFORMATION 
 

Bruno Ferreira Frascaroli1 
Nelson Leitão Paes2 

Francisco de Sousa Ramos3 
 

ABSTRACT 
 

This paper starts from the broad conception of money discussed by Stiglitz and Weiss 
(1981) and de Meza e Webb (1987), developing microeconomic aspects of the loans 
problem the challenge of bringing structural reforms to the Brazilian Payments System 
(BPS), and regulation of financial markets. This work analyses how the commercial 
banks, rationally maximizing their expected profits, increase their risk aversion in 
industrial funding. By the asymmetric information theory, this is explained by the fact 
that banks could not distinguish between the different risks associated to different 
financial viability projects that composes the aggregate demand for credit. This work 
propose a theoretic game with asymmetric information to compose the problem and 
with econometric estimations of Markov Switching Vector Autoregression (MS-VAR). 
We analyze what happens to Separating Equlibrium in presence of  Selic-Over shocks, 
simulating the effect of a restrictive monetary policy showing evidences about the banks 
behavior. The impulse responses functions estimated to two different nature states, we 
observe a strong negative correlation between Selic-Over and Loans which suggests 
more risk aversion of commercial banks.   
             
Key - Words: Asymmetric Information, Credit Market, Game Theory 
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SOME OPEN PROBLEMS IN COOPERATIVE GAMES 
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Abstract 
 

 Some results and open problems on cooperative games, carried out in 
cooperation with several coauthors, are presented. These deal with studies 
at both a theoretical level and the relative applications to political and 
financial problems.   
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Robust equilibria and epsilon-dominance 
 

William Geller, Indiana U. Purdue U. Indianapolis 
Rachel Hemphill, Indiana U. Purdue U. Indianapolis 

 
Abstract 

 
We propose a resolution of some classic anomalies in game theory, including 
Rosenthal©s centipede, Basu©s traveler©s dilemma, and Luce and Raiffa©s restricted 
strategy finitely repeated prisoner©s dilemma, using refinements of Radner©s epsilon-
equilibria.  We avoid the very strong assumption of common knowledge of rationality 
with complete information, and allow instead some uncertainty about others© actions.  
The central idea is to require a solution for a noncooperative game to exhibit some 
degree of robustness.    
 
When epsilon is zero, our epsilon-robust equilibria are Nash, but for (sufficiently) 
positive epsilon our solutions in games such as those mentioned contrast sharply with 
the Nash equilibria and fit very well with experiment and intuition. 
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The Robustness of Incomplete Codes of Law 
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Abstract 
 

How do players coordinate on an equilibrium amongst their vast multiplicity in a 
repeated game? A solution is that equilibrium strategies are given to the players in the 
form of a code of law. 
 
From a practical point of view, a law maker cannot have exact knowledge of the data of 
players© interactions, and this data is likely to vary over time. The same code of law 
must thus be applicable to a general class of real games, all of which are close to a given 
benchmark game. We call robust the codes of law having this property. 
 
We first examine the robustness of complete codes of law, which describe players© 
behavior at every information set of the repeated game. We show that the class of real 
games close to a benchmark game in which a complete code of law forms an 
equilibrium is necessarily small. Hence, a complete code of law can only be robust in a 
weak sense. Furthermore, for a general class of benchmark games, no robust code 
exists, no matter how small the neighborhood of real games considered. 
 
We then turn to incomplete codes of law, which are a partial description of player©s 
strategies in the repeated game. We show the existence of incomplete codes that are 
complete enough to solve the player©s equilibrium coordination problem and define 
equilibria in a rich neighborhood of real games that are close to the benchmark game. 
For a given incomplete code, each of these equilibria coincide with the incomplete code 
whenever this code is defined, but can vary according to the real game outside of the 
domain of the code. We prove that this class of robust incomplete codes is sufficient to 
generate a Folk Theorem. 
 
We conclude that robustness is more likely to be achieved using incomplete codes than 
using complete codes, and see incomplete codes as a powerful implementation 
instrument. 
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CORRELATION IN A EMISSION GAME  
 

Sonali Sen Gupta    Indrajit Ray  
 

ABSTRACT 
We consider correlation in the global emission game as described in Barrett (1994). It is 

known that a Nash Equilibrium in a global emission game is not a globally optimal 

solution, and the best response of every country would be not to abate pollution, as 

abating pollution involves a cost which is to be borne in the current period and the 

benefits of abatement accrue in the future. Therefore, due to the absence of a central 

authority governing the actions of the countries, there is a problem of free-riding. 

Therefore, we think that the introduction of a ‘mediator’  in the global emission game, 

can help us deal with the problems which accrue due to the absence of a mediator, and 

also better outcomes are achievable. This builds our motivation to use the concept of 

‘correlation’  in the global emission game.  In the context of the climate change 

negotiation, the mediator should be some sort of governing body, which would provide 

direction to the countries towards the ultimate goal of emission reduction. By 

correlation, the mediator may not suggest the countries specifically what strategy to 

pursue, but rather draw their attention towards a small set of strategies (those that have 

high probability in the CE) worth to be the subject of deeper analysis. But in the context 

of climate change negotiations, the usual randomization, i.e. drawing a random outcome 

according to the distribution defining the CE is hard to sell to the parties involved, and 

thus other means of selection are to be considered.  

 

We show that like oligopoly games, the global emission game (Barrett, 1994) is a 

potential game and therefore the Nash equilibrium of this game is the only correlated 

equilibrium with continuous support (Neyman, 1997). However, the Nash equilibrium 

can be locally improved upon by weak correlation (for a specific range of parameters) 

(Moulin and Vial, 1978; Gerard-Varet and Moulin, 1978).  

 

We also try to construct an example to show if the Nash Equilibrium can be improved 

globally by Weak Correlation. We reduce our game to two countries, where the 

mediator suggests two strategies (qa , qb ) to the two countries, via a probability device, 

from an entire set of strategies q1 and q2 for players 1 and 2, respectively. 
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Dynamics and Equilibria 
 

Sergiu Hart, The Hebrew University of Jerusalem 
 
 

Abstract 
 
An overview of a body of work on dynamical systems in multi-player environments. On 
the one hand, the natural informational restriction that each participant does not know 
the payoff functions of the other participants -- "uncoupledness" -- severely limits the 
possibilities to converge to Nash equilibria. On the other hand, there are simple adaptive 
heuristics -- such as "regret matching" -- that lead in the long run to correlated 
equilibria, a concept that embodies full rationality. Connections to behavioral 
economics, neurobiological studies, and engineering, are also mentioned. 
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Can we be nice and strategic? Implementing the cooperative-competitive 
(coco) value in experiments 

 
Dorothea Herreiner, Loyola Marymount University 

 
Abstract 

 
Kalai/Kalai (2009) suggest the cooperative-competitive (coco) value as an incentive-
compatible outcome for a class of Bayesian games based on the decomposition of the 
games into its cooperative and competitive component, where the cooperative game 
determines the payoffs and the competitive game the transfers compensating for 
asymmetries. Kalai/Kalai suggest several incentive-compatible protocols to implement 
the coco value. This paper tests these protocols and the empirical relevance of the coco 
value experimentally in simple 2-player Bayesian games. 
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How difficult is it to compute the winner of a game? 
 

Olivier Hudry, Ecole Nationale Supérieure des Télécommunications, France 
 
 

Abstract: 
 

We consider a game with n players. For any pair { i,j}  of distinct players, i and j play a 
match together. We assume that there is no tie: i defeats j or conversely. In such a 
pairwise game, the obtained results from the n(n – 1)/2 possible matches do not always 
allow to rank the players. More precisely, it may happen that a player i defeats a player 
j, while j defeats a third player k who, in his turn, defeats i. As we assume that there is 
no tie, the structure of the relation that we obtain is the one of a tournament, i.e. an 
antisymmetric, complete, binary relation, and not necessarily the one of a linear order 
(which is the same as a transitive tournament). We may note that this situation is the 
same as the one arising from voting theory, when we want to aggregate linear orders by 
a pairwise method: it happens that the majority relation is not transitive, phenomenon 
known as the voting paradox. The question that we consider here is to know how to 
determine a winner (or several winners), or even how to rank the players from the 
obtained tournament. This leads to the so-called tournament solutions. The aim of the 
talk will be to depict the most usual tournament solutions and some of their properties, 
especially their algorithmic complexities: 
 

·  Copeland solution, based on the number of players defeated by each player, 
·  Zermelo solution, based on the maximum likehood, 
·  a Markovian solution (Grivko, Levchenkov; Laslier), based on a Markovian 

process defined from the probabilities that a given player may defeat another 
one, 

·  the uncovered set (Fishburn; Millet), based on a concept of domination, 
·  the minimal covering set (Dutta), which is a refinement of the previous solution, 
·  Banks solution, based on the maximal (with respect to inclusion) transitive 

subtournament, 
·  Slater solution, based on the linear orders at minimum distance from the 

considered tournament, 
·  the tournament equilibrium set (Schwartz), based on a possible contestation 

against the winner. 
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Abstract 
 
The cooperative game theory usually deals with problems of a standard type: as a start 
point we have a set of players and a characteristic function which is defined for each 
coalition and as a result we get a "fair" distribution of the profit between players. 
 
The traditional assumption in studying this type of problems is that every coalition is 
feasible and can form to attain its payoff. However, in many real life situations not 
every group of players has the opportunity to cooperate and to collect their own payoff. 
We say that we deal with cooperative games with restricted cooperation when not all 
coalitions can form. 
 
In this talk we will deal with possible generalizations of the Shapley value for games 
with restricted cooperation. Three solutions for games with restricted cooperation will 
be considered. One of them (the Myerson value) in well known. Two other are based on 
the same principle: to construct some restricted game and to use the Shapley value for 
this game.  
 
Myerson (1980) defined and characterized the Myerson value for arbitrary collection of 
feasible coalitions with the only condition that all singletons are feasible. In this paper 
we consider the generalization of this value for the case of arbitrary set system (so we 
can remove the condition about a feasibility of singletons). 
 
The union value for games where collection of feasible coalitions is closed under union 
was defined and characterized in the paper by van den Brink, Katsev, van der Laan 
(2009). In this talk we define this value for games with an arbitrary collection of 
feasible coalitions. 
 
The max-value is defined in this paper. 
 
An axiomatic characterization for each possible solution which can be constructed using 
this method will be given. 
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A new approach to Reny©s Nash equilibrium existence problem with 
discontinuous payoffs 

 
Andrew McLennan, School of Economics, University of Queensland 
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Rabee Tourky, School of Economics, University of Queensland 

 
 

Abstract 
 
We provide a Nash equilibrium existence theorem for games with discontinuous payoffs 
whose hypotheses are weaker than those of the theorem of Reny (1999). Our theorem 
handles some basic games from economics that are not covered by his result. In 
comparison with Reny©s argument, our proof is short and simple. 
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On the axiomatisation of the balanced solution for cooperative TU-games 
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Abstract 

 
The Shapley value of a cooperative transferable utility game distributes the dividend of 
each coalition in the game equally among its members. Given exogenous weights for all 
players, the corresponding weighted Shapley value distributes the dividends 
proportionally to their weights. The balanced solution assigns weights to players such 
that the corresponding weighted Shapley value of each player is equal to her weight. We 
prove its existence for all monotone transferable utility games and discuss properties of 
this solution. Most importantly, we provide an axiomatization of the balanced solution 
on monotone games using balanced transformations and component efficiency. 
 
For positive two-player games component efficiency and balanced consistency imply 
proportional standardness for two-player games Ortmann, 2000). Or, in other words, it 
establishes the equity principle of Homans (1961) and Selten (1978) for all positive 
two-player games, i.e., the solution satisfying component efficiency and balanced 
consistency redistributes the worth of the grand coalition proportionally to the singleton 
worths for all positive two-person games. 
 
Although the proportionality principle is not obvious for general games (with more than 
two players), it still is clear what the equity principle states for inessential games with 
non-zero sum of singleton worths: namely that the worth of grand coalition is allocated 
proportionally to the singleton worths. For inessential games equity principle is 
established by all the solutions that satisfy component efficiency, thus also by the 
Shapley value and the balanced solution. Balanced consistency helps us to construct a 
set of games for which the balanced solution satisfies the equity principle. We define a 
class of games that consists of games that are obtained by a balanced transformation of 
an inessential game. We refer to this class of games as proportionally balanced games. 
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Abstract 

 

In a seminal paper, Grossman and Helpman (1994) introduced a frame-work to 

understand how lobbying activities influence the choice of import/export tariffs. 

Although their analysis presumes perfect information, in many situations lobbies are 

privately informed on the impact of the policies available to the governments. In this 

paper we assume that the competitiveness of producers are lobbies. private 

information in a Grossman and Helpman’s lobby game. In particular, this allows us to 

analyze the effects of information transmission within their model. Information 

transmission generates two informational asymmetry problems in the political game. 

One refers to the cost of signaling the lobby’s competitiveness to the policy maker and 

the other to the cost of screening the rival lobby’s competitiveness from the policy 

maker. We show that information transmission may improve welfare through the 

reduction of harmful lobbying activity. 

 

Keywords: lobby; asymmetric information; common agency; political economy. 
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Abstract 

In this paper we study the mixed extension of a Biform Game and, as a natural 

consequence, the core of a game obtained as the convex combination of cooperative 

games. 

 

Key words: Biform Game, core, convex combination, convex cone. 
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Abstract 

 
We study how the prospect of standing for re-election influences the way that 
government officials spend on pork-barrel projects and public goods. In particular, we 
examine the effect of budget caps on such spending. 
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Abstract 
 
We analyze the location game on the plane with Euclidean and Manhatten distance. 
There are some firms (players) located in different points of the city and the customers 
are distributed with some density in it. The players declare the prices for the goods. The 
customers compare the costs for a visit of each  firm. The costs consist on the price plus 
the distance from the customer to the firm. Some firms calculate the distance in 
Euclidean metrix and other in Manhatten metrics. It corresponds to the networking 
market with different types of connection (cable and wireless channels). We find the 
equilibrium prices for the homogeneous goods and analyse the equilibrium allocation of 
the players. 
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Abstract 
 
The relationship between politics and economic policy has a long tradition in economic 

analysis. The early work of Stigler (1971) which was further developed by Peltzman 

(1976) treats the regulatory process as the arbitration of conflicting social, economic, 

and political interests rather than a pure welfare maximizing effort. In this model, the 

regulated price is chosen so as to maximize political support for the incumbent 

government-regulator. However, the static nature of this theory limits its ability to 

explain a political cycle in regulated prices. This paper combines the main ideas of 

Peltzman (1976) with the ones from the political business cycle literature, Rogoff and 

Sibert (1988) and Rogoff (1990), to model the regulator’s problem as a signaling game 

where politicians set the regulated price trying to maximize electoral support by 

signaling to voters a pro-consumer behavior. Political incentives and welfare 

constraints interact in the model yielding an equilibrium in which the real price in a 

regulated industry falls in periods immediately preceding an election. Besides 

presenting a new model of political price cycles in regulated industries, this paper also 

provides empirical support for this theory. Using a long timeseries of monthly data of 

gasoline and electricity prices from Brazil, we find strong statistical and econometric 

evidence pointing towards the existence of electoral price cycles in both markets. 

 

Keywords: political cycle, regulation, gasoline prices, electricity prices. 
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Abstract 

 

This paper extends the Wilson (1993) approach for the monopolistic nonlinear pricing 

model when the Spence-Mirrless condition (SMC) does not hold and provides two new 

results. First, in one-dimensional type model, we show that even when the customers’  

marginal utility does not have a natural ordering it is still possible to define the demand 

profile by equating the marginal tariff offered by the monopolist to the customer’s 

marginal utility and to characterize the optimal mechanism. Second, we chow that the 

demand profile approach may be suboptimal when the SMC fails. In this case, we 

provide a mechanism that improves this approach and a meaningful interpretation. In 

the nonlinear pricing the monopolist endogenously separates groups of customers (third 

price discrimination) and within each group he applies the demand profile approach 

(sencon price discrimination). 
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Abstract 

 
We develop a game-theoretic model of informality through the strategic behavior of 
firms. Formality provides, within the spirit of a club good, a benefit to its members, 
though comes with a tax payment; informality, on the other hand, does not involve tax 
payments but prevents its members to benefit from public services. The main argument 
of the model is that informality arises in an economy as a self-fulfilling equilibrium 
outcome. When the quality of public service provided depends on the size of the formal 
sector, the strategic interaction of the players can be modeled as a coordination game. 
Although this has been largely discussed in the literature, the existing models of 
informality fail to pin down a unique equilibrium. Here we use the “global game”  as a 
tool to model informality and show the existence of a unique equilibrium. 
 
In the global game setting, players© actions exhibit { \em strategic complementarities}  in 
the sense that their incentive to play a particular action increases as the number of 
players goes up. In our model this property holds when the incentive to participate in 
the formal sector becomes higher the number of players participating in the formal 
sector will also be increased. The payoffs of players depend on a state of fundamentals. 
When the state of fundamentals is a common knowledge among the players, the game 
has different equilibria, depending on the realized state of the fundamentals. In the low 
states of the world, nobody participates in the formal sector; whereas, in the high states 
of the world, everyone participates in the formal sector. In the intermediate values of the 
state of the fundamentals, there are multiple equilibria, where any fraction of formal 
sector may arise as an equilibrium outcome. 
 
When a small noise is introduced into the model a unique equilibrium outcome can be 
pinned down for any realized state of the world. Hence, we can characterize the size of 
the informal sector for every realization of the state. 
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Abstract 

 
John Nash©s formulation of noncooperative game theory was one of the great 
breakthroughs in the history of social science.  Nash©s work in this area is reviewed in 
its historical context, to better understand how the fundamental ideas of noncooperative 
game theory were developed and how they changed the course of economic theory. 
 
 
JEL Classification numbers: B20, C72 
 



NASH JR, JOHN F. 
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Abstract 
 
The idea leading to this study originated some time ago when I talked at a gathering of 
high school graduates at a summer science camp. I spoke about the theme of "the 
evolution of cooperation" (in Nature) and about how that topic was amenable to studies 
involving Game Theory (which, more frequently, has been used in research in 
economics).After that event I was stimulated to think of the possibility of modeling 
cooperation in games through actions of acceptance in which one player could simply 
accept the "agency" of another player or of an existing coalition of players. The action 
of acceptance would have the form of being entirely cooperative, as if "altruistic", and 
not at all competitive, but there was also the idea that the game would be studied under 
circumstances of repetition and that every player would have the possibility of reacting 
in a non-cooperative fashion to any undesirable pattern of behavior of any another 
player. Thus the game studied would be analogous to the repeated games of "Prisoner©s 
Dilemma" variety that have been studied in theoretical biology.These studies of "PD" 
(or "Prisoner©s Dilemma") games have revealed the paradoxical possibility of the natural 
evolution of cooperative behavior when the interacting organisms or species are 
presumed only to be endowed with self-interested motivations, thus motivations of a 
non-cooperative type. 
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Abstract 
 
The existence of von Neumann–Morgenstern solutions (stable sets) for bilateral 
assignment markets is an unsolved question since Shapley and Shubik (1972). In 1984 
Shubik proposed to consider, for each optimal matching, the union of the core of the 
game and the core of the subgames that are compatible with this matching. We prove in 
the present paper that this set is indeed a stable set for the assignment market. 
Moreover, all these stable sets exclude third-party payments and form a lattice with 
respect to the same partial order usually defined on the core. 
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Abstract 

 
An equilibrium in an infinite horizon game is called a finite state equilibrium, if each 
player©s action on the equilibrium path can be represented by an automaton with a finite 
state space.  We provide a complete characterization of this class of equilibria and 
provide a recursive computational method to determine if a given profile of finite 
automata (one for each player to determine his action on the path of play) can constitute 
a sequential (thus a finite) equilibrium.  
   One major area of application is repeated games with private monitoring. One 
example of finite state equilibria is the mixed trigger strategy considered by Sekiguchi 
(1997) and Bhaskar and Obara (2002). Our paper can be regarded as a generalization of 
those papers. 
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Abstract 
 
In this paper we focus on the effects of institutional constraints on stability, efficiency 
and network formation. More precisely, an exogenous “societal cover”  consisting of a 
collection of possibly overlapping subsets that covers the whole set of players and such 
that no set in this collection is contained in another specifies the social organization in 
different groups or “societies” . It is assumed that a player may initiate links only with 
players that belong to at least a society s/he belongs to, thus restricting the feasible 
strategies and networks. In this setting we consider two scenarios concerning 
information. In the first scenario the current network is assumed to be common 
knowledge to all players, while in the second we assume that all players belonging to 
each society have common knowledge of the part of the current network connecting 
nodes that belong to that society. In this way only the players in the possibly empty 
“social core” , i.e., those that belong to all societies, have common knowledge of the 
entire network. Based on this two-ingredient model, network and societal cover, we 
examine the impact of the societal and/or informational constraints on the 
stable/efficient architectures as well as on dynamics. 

                                                
4 Departamento de Fundamentos del Análisis Económico I, Universidad del País Vasco, Avenida 
Lehendakari Aguirre, 83, E-48015 Bilbao, Spain; norma.olaizola@ehu.es. 
5 Departamento de Economía Aplicada IV, Universidad del País Vasco, Avenida Lehendakari Aguirre, 
83, E-48015 Bilbao, Spain; federico.valenciano@ehu.es. 
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Abstract 

 
We study a dynamic, two-player all-pay auction under perfect information which we 
interpret as a tournament or contest for a prize. For each one of T rounds, two players 
(the high and the low valuation) choose simultaneously their effort level. Past choices 
are perfectly observable. The winner is the player with the highest total effort (bid). The 
marginal cost of effort is weakly increasing within each round. As it is well known in 
the literature, if there is a single round or the marginal cost of effort is constant, there is 
a unique equilibrium (in mixed strategies) where the favorite (the high valuation player) 
gets a positive expected payoff and is more likely to win than the underdog (the low 
valuation player) who gets a zero expected payoff. Our main contribution is to show 
that when the marginal cost of effort is strictly increasing (and cost of effort is 
Ásufficientely© convex) and there is more one round, and the difference of player©s 
valuations is not too big, there exists another subgame perfect equilibrium where  the 
under-dog gets a positive expected payoff and is more likely to win than the favorite 
who now gets a zero expected payoff.  The allocation of the prize is more efficient 
under the favorite©s equilibrium but aggregate effort is higher under the underdog©s 
equilibrium.  We also show that as T becomes larger, the conditions under which the 
underdog equilibrium exists become more permissive. 
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Abstract 
 
Accountability is important as a means of punishing wrongdoers, improving 

public confidence in the political system, and deterring potential lawbreakers. 

But to what extent is the likelihood of accountability an outcome of group 

interactions and institutional rules? Is the likelihood of accountability within a 

legislature contingent on the power of legislators or on the publicity given to 

scandal? Do voting rules that encourage secrecy help to compensate for power 

differences between legislators or instead lead to backroom dealings that hurt 

accountability? The paper proceeds in three parts. In the first, we present a 

basic game theoretic model of congressional efforts to punish dirty peers in a 

prototypical lower house of a bicameral Congress. In the second, we test some 

of our basic findings using data from recent scandals and subsequent efforts to 

ensure accountability in the Brazilian lower house of Congress, the Câmara dos 

Deputados. In the third, we use an agent-based model to explore some of the 

theoretical implications of these empirical findings for the smooth functioning of 

accountability processes in Brazil and beyond. 
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Abstract 

 
The Prisoner Dilemma (PD) is the most prominent game of Game Theory. In this game, 
two players can cooperate (C) or defect (D). Under mutual cooperation players get a 
payoff R (reward), otherwise if they defect, the payoff is P (punishment). When one 
player cooperates and the other defects, they get S (sucker) and T (temptation), 
respectively. The dilemma appears under the conditions: T>R>P>S and 2R>S+T. If the 
PD is played repeatedly (the Iterated Prisoner Dilemma, cooperation among selfish 
players can emerge as a stable strategy. PD has been used to study situations of conflict, 
e.g. for problems of real life such as: Politics, Economy, Biology, etc. In the Continuous 
Prisoner Dilemma (CPD), instead of only two options: cooperate or defect, each player 
has a level of cooperation that belongs to the continuous between zero and one (extreme 
values match PD, with zero for defection and one for cooperation). Payoff is defined by 
linear interpolation of results obtained in PD. We propose the use of an evolutionary 
strategy based on payoff value. Player will change his/her level of cooperation adopting 
rules based on the payoff. This change will be inversely proportional to the payoff. 
Using this kind of strategy we can observe how wealth is distributed among the 
members of population and if this strategy leads the system to a level of cooperation 
that optimizes the income for everyone. 
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Abstract 
 
This paper studies a dynamic principle/expert model with moral hazard and persistent 
adverse selection, as well as repeated. In the model an expert of a given fixed quality 
which is his own private information, faces a finite sequence of problems/tasks, one 
after the other. Each problem©s level of difficulty is an independent random variable 
revealed, upon arrival, to the expert only. On each problem in turn (and before the next 
problem arrives), the expert first choose whether to work or pass, and if his choice is to 
work, how much effort to exert. While the choice of work/pass is public, the effort is his 
private information and is the source of the moral hazard in the model. To the best of 
our knowledge a dynamic principal agent problem of this sort has never been studied 
before.  
 
An example of such a dynamic principle/expert interaction is the one occurs between, 
say, a health care insurer, who employs surgeons, whose quality he does not observe, to 
treat a flow of patients, the severity of whose problem is also the surgeon©s private 
information. Our principal©s problem, then, is to design a system of contracts that 
guarantee that surgeries are performed, and effort is exerted, if and only if the surgeon©s 
quality matches the severity of the patient©s problem, and to do it at minimal costs. The 
recent controversy over the health care report-card system illustrates the type of 
incentives problems that sometimes arise in the medical industry (see Dranov et al. 
2003). This system entails a public disclosure of patient health outcomes at the level of 
the individual physician. Many private insurers use this information and supporters 
argue that the system gives providers powerful incentives to improve quality. Skeptics 
counter that report cards may encourage providers to "game" the system by avoiding 
sick patients, seeking healthy patients, or both.  
 
Another application that fits this model concerns a money manager who receives funds 
from investors who desire to invest their money but do not have the knowledge to do it 
personally. Indeed, contracts between investors and their portfolio managers become a 
focus of attention recently for both academic research as well as the public interest. For 
a money manager investments opportunity arrive sequentially, some are easy to assess 
and manage, other are more difficult. The probability to of success of a given 
investment is a function of the manager©s skill, the complexity of the investment and the 
effort exerted. The question of interest then is how to design an optimal compensation 
contracts in the context of the moral hazard and adverse selection problems that result 
from the unobservability of the efforts taken by the manager as well as his skill and the 
type of investment opportunities available. In particular, how to devise incentive 
schemes that distinguish between unskilled money managers who cannot do well on 
complex investments from skills managers who can. 
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Abstract 

This article analyzes the effect of political participation in the electoral process on 

parties’  announced platforms and on social welfare in a model of electoral 

competition with public and private campaign financing. The model highlights 

two different biases of the announced platforms: one that favors lobby groups, and 

the other that favors groups with higher voter participation. Public financing is 

shown to have no effect on either bias. There exists empirical evidence that 

wealthier classes present higher levels of political participation. The model 

suggests that mandatory voting may be a useful mechanism to reduce the lobby 

bias in that situation.  

Key words: Political participation, electoral competition, public campaign financing, private 

political contributions, mandatory voting. 
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Abstract 
 
We present a dynamic game of location-price competition between two firms. 
Differently from other Hotteling©s type models, we assume that consumers are 
positively influenced by the product choices of others and decide in groups of limited 
sizes where to consume from.   
 
In the first game stage, each firm chooses a location in an address space of consumers. 
After the firms have chosen their locations, the firms play a sequence of prices over 
time, and the consumers choose a sequence of firms from which to purchase the 
product. The choice dynamics of consumers is based on best responses of consumers© 
coalitions. The pay-offs of the firms are the average profits over time.  
 
We derive the following results: if the strength of social influences among consumers is 
lower than a critical value, then the distance between firms is maximal in Nash 
equilibrium. This corresponds to the standard result of D© Aspremont et al. (1979), who 
does not assume social interactions among consumers. 
On the other hand, if the strength of social influences among consumers is larger than a 
critical value and if the sizes of consumers© coalitions are smaller than a critical size, 
then the distance between firms is zero. 
 
Now, if both the strength of social influences and the size of consumers© coalitions are 
sufficiently large, it turns out that the distance between firms is moderately large. 
 
Our model suggests the existence of three types of oligopolies: one characterized by 
small distances between players, another characterized by intermediary distances 
between players, and the third one characterized by large distances between them.  
 
This result generalizes the standard result of location-price competition.  
It provides insights into product differentiation behaviors in cases where consumers 
enjoy consuming products in the company of others (Becker, 1991) and decide in 
groups where to consume from. 
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ABSTRACT 
 

The fuel market in Brazil was deregulated in the 1990©s and has been considered a free 
market since 2002. This change permitted the entry of unbranded stations in the retail 
gasoline sector. The percentage of unbranded stations in the Brazilian market increased 
from 8.2% in 2000 to 43% in 2007, stabilizing in the last two years. This study uses an 
empirical entry model to investigate the degree of competition between unbranded and 
branded gas stations. Gas stations competition is unlikely to be restricted completely to 
intra-format rivalry, as different formats compete for business from most consumers 
segments. The actual level of inter-format competition is softened by the formats© 
differences in services and consumers© perception on gasoline quality. Our results 
demonstrate a strong asymmetry in the impact of entry of competitors on profits. 
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Abstract 
 
Let us assume that a community has adopted a value to solve any TU cooperative game, 
such as the Shapley value. In this paper, we characterize a value which measures the 
importance that any player i has for a player k and we get an explicit expression for it. 
Furthermore we suggest some values a la Owen(1977): We define a cooperative game 
w, where w(S) is what player k loses if the players in S resign. The Shapley value of 
player i, of game w, is a measure of the damage that player i inflicts to player k when he 
resigns. In case that the value adopted by the community is the Shapley value this value 
coincides with the value characterized. 
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Abstract 
 
We provide an overview of the methods of evolutionary game theory and describe a 
variety of recent results. Evolutionary game theory provides dynamic models of 
behavior for populations of agents engaged in recurring strategic interactions. 
Population games provide a general model of strategic interactions among large 
numbers of agents; network congestion, multilateral externalities, and natural selection 
are among their many applications. As the direct assumption of equilibrium play seems 
difficult to justify in these games, behavior is most naturally modeled as a dynamic 
adjustment processes. To accomplish this, one begins with an explicit stochastic 
description of how individual agents make decisions. When the number of agents is 
large enough and the time horizon of interest not too long, the evolution of aggregate 
behavior is well approximated by solutions to ordinary differential equations. We 
discuss various classes of population games in which these deterministic evolutionary 
dynamics lead to equilibrium play, and also consider simple examples in which more 
complicated limit behavior occurs. If one is interested in behavior over very long time 
spans, one studies the stochastic evolutionary processes directly, focusing on their 
ergodic and large deviations properties; this is the context for analyses of stochastic 
stability. 
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This paper analyzes optimal procurement mechanisms in a setting typical for post-
liberalization industries. The procurement agency has incomplete information 
concerning the firms© cost functions and cares about quality as well as price. Low type 
firms are cheaper than high type firms in providing low quality but more expensive 
when providing high quality. Hence, single crossing is violated. We show that this 
violation leads to a bunching of types on profits, i.e. a range of firms with different cost 
functions receives zero profits and therefore no informational rents. If first best welfare 
is monotonic in the efficiency parameter, the optimal mechanism can be implemented 
by a simple auction. If first best welfare is U-shaped in type, the optimal mechanism is 
not efficient in the sense that types providing a lower second best welfare win against 
types providing a higher second best welfare. This result is similar to discrimination in 
auctions with asymmetric bidders although all firms are symmetric in our setting. 
 



SEVERINOV, SERGEI 
 

 



SHARMA, SHRUTIVANDANA 
 

 
 

 

 



SHMAYA, ERAN 
 
 

Pure equilibria in non-anonymous large games 
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Abstract 

 
Recent literature shows that pure approximate Nash equilibria exist in anonymous and 
continuous large finite games. Here we study continuous but non-anonymous games. 
Call the \emph{ impact}  of a game to the maximal difference in some player©s payoff 
when one other player changes his strategy. We prove that small impact is exactly what 
guarantees existence of pure approximate equilibria. That is, we show that there is a 
threshold (which depends on the number of players and strategies in the game) such that 
pure approximate equilibria exist whenever the impact is less than this threshold. 
Further, whenever the impact is larger than the threshold there are arbitrarily large 
games with no pure approximate equilibria. 
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ABSTRACT 

 
The basic hypothesis of this study is that producers do not perceive, individually, the 
importance of adopting prevention measures, even when aware of the economic risks 
for them and for the local economy, because the outbreaks of some diseases are not 
frequent. Moreover, the presence of externalities is such that the action of one producer 
regarding sanitary measures of the herd affects other producers in the same region, 
which also cannot be perceived by them. This study aims to develop a theoretical 
procedure to infer about strategic decisions taken by producers to prevent animal 
disease in their herds, in face of the risk of contamination. The development of the 
model is based on the Game Theory, and the benefit cost analysis as support for 
producer’s decision. After modeling the problem and determining the equilibriums, 
these are used to elaborate inferences about possible actions of the government through 
economic incentives (such as indemnities and fines) to encourage the prevention. Then, 
the theoretical model is applied to a specific case of a foot-and-mouth disease (FMD) 
outbreak in Brazil. The results indicate that in the absence of a differential market for 
non-vaccinated animals, the game equilibrium tends to the situation in which producer’s 
decisions are to vaccinate their herd, suggesting that government intervention is not 
necessary. Even though, the Brazilian government uses incentive policies for the cattle 
vaccination since some producers do not vaccinate their animals, despite of their 
awareness of the risks, which suggests lack of rationality.  
 
Key-words: Game Theory; Foot-and-mouth disease; Meat sector; Benefit/cost analysis; 
Decision making theory 
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Mixed equilibr ium: When Burning Money is Rational 
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Abstract 

In this paper, we discuss the rationality of burning money games from a 

new perspective: the mixed Nash equilibrium in 2x2 games. We support 

our argument analyzing the first-order derivative of the expected utility of 

the mixed equilibrium of a given player with respect to his own payoffs. 

We establish necessary and sufficient conditions that guarantee the 

existence of negative derivatives. In particular, games with negative 

derivatives create incentives for burning money behavior since it improves 

the player’s expected utility. We show that a negative derivative for a given 

player i occurs if, and only if, player i has a strict preference for one of the 

strategies of the other player no matter what he decides to do. Moreover, 

negative derivatives always occur with respect to player i’s biggest and 

smallest payoffs. Finally, we analyze how the equilibrium mixed strategy 

of player j varies given a change in player i’s payoffs. We conclude that 

whenever player i burns money with respect to the payoff whose derivative 

of the expected utility of the mixed equilibrium are negative, he is inducing 

player j to choose with higher probability the strategy that he (player i) 

prefers. 

 

Keywords: Mixed Equilibrium, Burning Money, Collaborative Dominance. 

JEL Classification: C72. 
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Abstract 

  
 The paper addresses several key issues in the field of game theory, 
namely: determination of the perfect Bayesian equilibrium for signaling games - the 
pure strategy case; signaling on the labor force market; application of the signaling 
game on the labor force market of EU-27. 
 The analysis of the perfect Bayesian equilibrium for signaling games - the 
pure strategy case has lead to the following conclusion: if the Sender strategy is 



unifying or separating then the equilibrium will be called unifying or, respectively 
separating.  

In the section Signaling on the labor force market, there are issues regarding the 
complete information case, where we suppose that the worker’s ability is common 
information for all players, but also issues regarding the incomplete information case. 
Three types of perfect Bayesian equilibriums may exist in this last model: unifying 
equilibrium, when both types of workers choose a single type of education; separating 
equilibrium, when the perfect Bayesian equilibrium is separating by itself, and hybrid 
equilibrium, if a worker chooses a level of education with certainty, the other one may 
randomly choose between joining the fist one (by selecting the level of education of the 
first type) and getting separated from him (by selecting a different level of education). 
 This analysis allows us to draw the following conclusions: in case of signaling 
games on the labor force market, the pure strategy case, three types of equilibriums are 
available: unifying, separating and hybrid; as the worker’s ability is private information, 
this allows a low ability worker to pretend to be a high ability worker; the low ability 
workers find it more difficult to accumulate additional education requiring higher wages 
in return; besides the classical separating equilibrium, same as for the unifying 
equilibrium, there are other separating equilibriums implying a different educational 
choice by the high ability worker; sometimes the separating equilibrium becomes the 
limit of the hybrid equilibrium. 
 The application is meant to strengthen, at least partially, given the lack of 
consistent data, the theoretical results. 
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On the vulnerability of allocation rules to manipulation of endowments 
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Abstract 
 
The literature on strategy-proofness is mainly concerned with the manipulability of 
rules to misrepresentation of preferences. Agents have other ways of manipulating rules 
however, in particular because they control resources. We are concerned here with the 
fact that an agent may be able to influence the social outcome to his advantage by 
ÁÁaugmenting" his endowmen", either through exaggeration or by temporarily 
borrowing resources from the outside of from one of his fellow traders. We formulate a 
notion of ÁÁaugmentation-proofness" for allocation rules and study it in the context of 
classical economies, economies with public goods, and economies with indivisible 
goods. We obtain a number of negative results for classical economies, and 
combinations of positive and negative results for the other two classes of economies. 
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Gabriel J.Turbay, FCI-Universidad del Rossario 
 

Abstract 
 
Based on von  Neumann and Morgenstern´s  detached extended imputations  relation to 
the stable set solution of a cooperative game, necessary an sufficient conditions for the  
structural and strategic equilibriums that characterizes the symmetric (objective) 
solutions are given for all general-sum n-person cooperative games with transferable 
utility. The mathematical characterization of the equilibriums for these games is 
accomplished in terms of covering collections structures that are linearly-balanced, 
admissible utility transfers and fundamental theorems of the alternative for matrices: 
The Fredholm alternative for matrices form of the fundamental theorem of linear 
algebra and the Farkas lemma. The existence of a fundamental strategic equilibrium for 
every game is established and shown to constitute a von Neumann and Morgenstern un-
dominated system of interrelated extended imputations. It is shown to be not necessarily 
a solution but a systemic attractor where all solutions may emerge from. Heuristic 
procedures to determine the fundamental equilibrium of a game and and for generating 
vN-M non-discriminatory solutions are given. 
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Abstract 
 

The literature on the measurement of income inequality offers a plethora of inequality 
indices. The extent to which they are appropriate, however, is not clear. One way to 
evaluate inequality measures is not to observe their performance on particular examples 
but to evaluate their properties at a more abstract level. We may make a list of 
properties we think a reasonable inequality measure should satisfy and check which 
inequality measures actually satisfy them.  Some properties of inequality measures are 
uncontroversial. Other axioms are less uncontroversial, though. For example, some of 
them require from an inequality index that it be decomposable in some particular way 
into an inequality between regions, and an inequality within regions. This 
decomposability is definitely not an essential property of an inequality index. This 
axiomatic approach has been successfully applied by Bourguignon [1], Foster [3], 
Shorrocks [4] and many others. In particular, Foster [3] has shown that the Theil index 
of income inequality is the only index that satisfies the three basic properties 
enumerated by Fields and Fey [2], as well as a simple decomposability property.  
 
There is a distinction between properties that we believe to be important. Some axioms 
are ordinal in nature, and others are cardinal. Ordinal axioms impose restrictions on the 
way different income distributions are ranked.  Cardinal axioms, on the other hand, 
impose restrictions on the functional form that is used to measure inequality. The 
decomposability property that Foster uses to characterize the Theil index is cardinal. 
Indeed, it requires that the total inequality of a distribution be a weighted sum of the 
inequalities of its regions and the inequality between these regions. In this paper we 
characterize the Theil inequality measure by means of ordinal axioms only. In 
particular, we strip the decomposability property used by Foster (1983) from all its 
cardinal content, and maintain its ordinal content only. 
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Abstract 

 
    It is now well known that under apparently mild conditions (such as just per capita 
boundedness of utilities -- equivalently, finiteness of the supremum of average utility) 
cooperative games have nonempty cores. That is, there are outcomes of cooperation (or 
feasible states of economies) with the property that no group of individuals, using their 
own resources, can improve upon their part of the outcome; see, for first results, 
Wooders (1983, Journal of Mathematical Economics) and, for recent results, Wooders 
(2008, Journal of Mathematical Economics). These results, formulated for cooperative 
games, apply to games generated by diverse economies, including economies with 
indivisibilities, non-convexities, non-monotonicities,multi-sided matching games, and 
economies with clubs and with public goods. Moreover, games with transferable utility 
(or, in other terms, economies with quasi-linear preferences) and many players are 
equivalent to Shapley-Shubik markets (JET 1969); cores are nonempty and converge to 
equal treatment cores and thus core payoffs are asymptotically equivalent to price-
taking equilibrium payoffs in representing markets (see Wooders, 1994, Econometrica 
and 2010, Review of Economic Design.) The assumptions ensuring all the results in 
games/economies are: (1) essential superadditivity (one possibility open to a coalition of 
players is to partition into smaller coalitions and realize their potential payoffs in these 
smaller coalitions); (2) in games with many players, almost all gains to cooperative 
activities can be realized when cooperation occurs only wihin relatively small groups of 
players, called small group effectiveness (SGE). It is a remarkable fact that SGE is 
equivalent, to a property built into models with a continuum of players, that relatively 
small groups of players (sets of measure zero in the continuum) not have significant 
effects on per capita payoffs of coalitions with many players (sets of positive measure in 
the continuum). 
    A natural limit model of an economy satisfying SGE is one with only finite 
coalitions.  Such a model was introduced in Kaneko and Wooders (1982, Mathematical 
Social Sciences) and has now been applied in a number of papers. The core of a 
continuum game or economy with cooperation only within finite coalitions is called the 
f-core. In the context of private goods exchange economies without externalities it has 
been shown the Aumann core (the core with coalitions of positive measure) coincides 
with the f-core (the set of outcomes attainable by trade only within finite coalitions -- 
coalitions containing only a finite number of agents and thus of measure zero). The f-
core has also been applied to economies with public  goods subject to exclusion and 
crowding effects. In these applications the f-core coincides with the set of competitive 
equilibrium payoffs but this does not necessarily hold for the Aumann-core; see 
Hammond, Kaneko and Wooders (1989, Journal of Economic Theory). Thus, the f-core 
is equivalent to the set of competitive outcomes, even when the Aumann-core is not.  
    Current research (with N. Allouch)  provides a unified treatment of equivalence of the 
f-core and the Aumann core and of nonemptiness of approximate cores of games with 
large, but finite, numbers of agents in both contexts with general utilities (NTU) and 
with quasi-linear utilities (TU). 
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ABSTRACT 
 

In this paper, we give a characterization of robust implementation, which was first 
studied by Bergemann-Morris (2005). Our method to derive a characterization is totally 
different from theirs.  We consider Bayesian implementation on the universal type space 
a la Mertens-Zamir.  However, Mertens-Zamir©s space is not applicable here due to the 
existence of  redundant types and the failure of Equilibrium Extension Property by 
Friedenberg-Meier. To deal with redundancy, we adopt an extended type space 
introducing a payoff irrelevant parameter space constructed by Yokotani. In addition, by 
introducing knowledge partition to Harsanyi type spaces, we constructed a "universal" 
type space where any Harsanyi type spaces can be embedded even if they have 
redundant types, and   Equilibrium Extension Property holds.  As a result, we obtain a 
characterization result about robust implementation by applying the results by Jackson 
(1992) and Palfrey-Srivastava (1989) to  this space. Due to the simplicity of the 
structure, we can easily extend this result to social choice correspondences and noisy 
signal models which were not covered by Bergemann-Morris.
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