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ABSTRACT

This book attempts to introduce a public player, whose utility function is
just the social welfare function, into the traditional noncooperative games and
propose the definition of social optimal agreement as the solution concept based
on Nash equilibrium.

In order to find an appropriate social welfare function, we explore many
possibilities and impossibilities of aggregating individual preferences and utilities
into social preference and utility. The preference function is defined, and the u-
sual definitions and properties of collective preference are redescribed. The indif-
ference principle and positive responsiveness together are sufficient and necessa-
ry conditions of the majority rule. Collective rationality, indifference principle,
and Pareto principle are inconsistent. The veto power theorem is proposed and
proved in this paper, and the famous oligarchy theorem and Arrow’s impossibil-
ity theorem can be considered as direct collories. New characterizations of
Pareto — Extension rule, hierarchy, and Borda rule are also given.

The minimal justice is proposed as a property of social welfare function-
al. Under formal welfarism, Nash'social welfare function is the only social wel-
fare function satisfying weak Pareto principle, anonymity, ratio — scale non-
comparability, and minimal justice; Rawlsian social welfare function is the only
social welfare function satisfying weak Pareto principle, anonymity, cardinal
full comparability (or ordinal level comparability), and minimal justice.

The concepts of public player and social optimal agreement are respectively
explored in strategic and extensive games. In strategic games with complete infor-
mation, the definitions of social optimal agreements, including utilitarian,
Rawlsian, and Nash, are based on the set of Nash equilibria. The existence of

social optimal agreement is established on the nonempty and compactness of



cd e ARRBEAMELRARMES

Nash equilibrium and the continuity of the public player’s utility function. In ad-
dition, it is not hard to show that the utilitarian optimal agreements satisfy line-
arity and cardinal unit comparability, Rawlsian optimal agreements satisfy full
comparability, and Nash optimal agreements satisfy cardinal noncomparability.

In strategic games with incomplete information, the definition of social op-
timal Bayesian agreement is based on Bayesian ( Nash) equilibrium. In Au-
mann’s model of incomplete information, the knowledge function is generalized ,
and it can be shown that if the solution concept of a game is common knowl-
edge, then the game solution is Bayesian Nash equilibrium if and only if it sat-
isfies Bayesian rationality. It can also be shown that the social optimal Bayesian
agreements always exist if properly defined.

In extensive games with perfect information, the dynamic optimal agree-
ments are defined upon the set of subgame perfect equilibria, which is nonemp-
ty and compact and thus guarantees the existence of dynamic optimal agree-
ments. In extensive games with imperfect information, sequential optimal agree-
ment and trembling hand optimal agreement are defined respectively upon the set
of sequential equilibria and the set of trembling hand perfect equilibria. The non-
emptiness and compactness of the sets of sequential and trembling hand perfect
equilibria are also shown, and thus the existence of sequential and trembling
hand optimal equilibria follows.

Finally, correlated equilibria of strategic games are also considered, and it
is easy to show that the social optimal correlated agreements as defined always
exist. The social optimal correlated agreement is similar in linearity and invari-

ance to the social optimal agreement.

Key Words: Social Choice and Welfare, Public Player, Noncooperative
Games, Nash Equilibrium, Social Optimal Agreement
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