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Abstract

We introduce in this paper the notion of anticipation criterion which is seen as
the dual of the conservative criterion introduced by Fodouop et al. (2017). The
anticipation criterion is a sufficient condition under which rational players should
move from a candidate a to another candidate b. This notion of anticipation leads
to the formulation of a worst-case test of rationality in ordinal static and sequential
games. Examining some leading concepts of rationality for such games, we find
that the concepts which are anticipative are the farsighted stable set, the largest
consistent set, the rational and the strong rational expectations farsighted stable
sets.

JEL classification numbers: C7, D8
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1. INTRODUCTION

Many social, economic and political activities are conducted by groups or coalitions of
individuals. In this paper, we consider a rich class of games that nests several subclasses
including non-cooperative games, transferable-utility games, political games, and
network formation games. A game is modeled by a list Γ = (N,A, (→S)S∈P⊆2N , (≿i

)i∈N) where N is a set of players, A a set of alternatives, →S an ability function which
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determines the set of binary actions that a coalition of players S can take1, and (≿i)i∈N
the preference profile of players.2 In a game, nature randomly chooses a status quo
x. A coalition of players S that has the ability to replace x by another alternative y

might then decide to replace x by y, in which case y becomes the new status quo.
Another group of players T might react by replacing y by another alternative z, and
so on. If the process reaches an alternative that no coalition is willing to replace,
that alternative is said to be stable. A group or coalition of players that decides to
replace an alternative or to maintain it follows a certain rationality, a rationality being
a rule that prescribes the action to be taken by any group of players facing a binary
decision. Several rationalities have so far been defined in the literature. In static or
one-shot games, the most well-known rationality concepts are those underlying the von
Neumann and Morgernstern’s (1944) stable sets and the core (Gillies, 1952; Aumann,
1960; Serrano, 2009; Shapley, 1967; Aumann and Peleg, 1960). For example according
to the core a coalition with the ability to enforce a candidate b from another candidate a
should do so whenever all its members prefers b to a. However, in games designed to be
sequential, these solution concepts are not satisfactory. In fact, they have been criticized
for their myopia and the lack of anticipation. For instance, Mass-Colell (1989) remarks
that a ”weakness of the core as a solution concept in economic and game theory is
that, it depends on the notion that when a coalition objects to a proposed alternative, it
neglects to take into account the repercussions triggered by the move.” Harsanyi (1974)
formulates a similar criticism of the stable sets. As such, these solution concepts were
criticized in the context of a sequential game. But we show, that they can also be
criticized in the context of a static game. These criticisms subsequently led to the
formulation of several important rationality concepts aimed at resolving the problem
of myopia diagnosed in these pioneering solution concepts. Most of these concepts are
formulated under the conservative approach and apply to sequential games. The most
popular are the farsighted core (Harsanyi, 1974), the farsighted stable sets (Harsanyi,
1974), the stability set (Rubinstein, 1980), the largest consistent set (Chwe, 1994), and
the rational and the strong rational expectations farsighted stable sets (Dutta and Vohra,
2017).

This paper revisits the problem of formalizing a anticipative rationality concept in
games. The anticipation criterion can be seen as the dual of the conservative criterion
introduced by Fodouop, Tchantcho and Pongou (2017). It provides sufficient conditions

1A coalition is a non-empty set of players. By coalition, we do not necessarily mean a set of more
than one player. All the coalitions S ∈ P might consist of only one-player sets as in a non-cooperative
game, or they might consist of only one- or two-player sets as in a bilateral network game.

2This class of games has been analyzed in the literature (e.g., Chwe , 1994; Xue, 1998; Ray and
Vohra, 2014).
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under which a coalition should implement a move from an alternative a to another one
b. If in fact in a game, a coalition of players S is sure that no member will regret after
a move from a to b, then they should move to b. We submit some leading rationality
concepts to the anticipation criterion. These solution concepts are the Nash equilibrium,
the stable sets, the core, the farsighted core, the stability set, the farsighted stable sets,
the largest consistent set, the rational and the strong rational expectations farsighted
stable sets. We find that the concepts which are anticipative are the farsighted stable
set, the largest consistent set, the rational and the strong rational expectations farsighted
stable sets. Table 1 below summarizes our findings and those of Fodouop, Pongou and
Tchantcho (2017)

Table 1: Summary of the findings

Rationality concept Is conservative Is anticipative
Nash equilibrium No No

Core No No
Stable set Yes No

Farsighted stable set No Yes
Largest consistent set Yes Yes

Stability set Yes No
Farsighted core No No

Rational expectations farsighted stable set No Yes
Strong rational expectations farsighted stable set No Yes

who formulate and test the conservative criterion.3 It follows that, although most of
the solution concepts analyzed consider the ultimate consequences of moving from
the status quo, none fully considers the consequences of not moving, which is clearly
unsatisfactory.

The rest of this paper is organized as follows. The next section introduces preliminary
definitions and formalizes the notion of rationality concept. It also formalizes the
anticipation criterion. Section 3 submits some leading rationality concepts listed above
to the anticipation test. Importantly, when testing those concepts, we restrict our game
environment to the environment in which each was defined. Section 4 concludes.

3The stability set is not examined in Fodouop, Pongou and Tchantcho (2017). However, we note that
it satisfies the conservative criterion only when individual preferences are strict.
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2. PRELIMINARY DEFINITIONS

In this section, we introduce preliminary definitions and the key concepts of the paper.
This section heavily draws on Fodouop, Pongou, and Tchantcho (2017).

2.1. Games

A game is a situation of interactive decision making which we model as Γ =

(N,A, (→S)S∈P⊆2N , (≿i)i∈N) where N is a finite non-empty set of players; A is a
non-empty set of alternatives; P is a collection of admissible coalitions; (→S)S∈P⊆2N

is an effectivity function that describes the distribution of ability among the admissible
coalitions – where for each admissible coalition S ∈ P , →S is a binary relation defined
on A – and (≿i)i∈N is a preference profile. The set 2N denotes the set of non-empty
subsets of N . A game is said to be finite if its set of alternatives is finite.

For each admissible coalition S, the effectivity or ability function →S determines the set
of actions that S can take. For example, for any alternatives a and b, we write a →S b

to indicate that S has the ability to replace a by b if given the opportunity to do so.

The class of games analyzed here nests several important subclasses, including
non-cooperative games, transferable-utility games, network games, and political games.
For example, in a classical non-cooperative game, the set P of admissible coalitions is
the collection of all the singletons of 2N . In a bilateral network game, P consists of
one-player and two-player sets. In a simple (or political) game (Shapley, 1962), P
consists of winning coalitions.4

For any individual i ∈ N , the preference relation ≿i is assumed to be a complete and
transitive binary relation on the set of alternatives A. For any alternatives a, b ∈ A,
a ≿i b means that i prefers a over b. We denote respectively by ≻i and ∼i the
asymmetric and the symmetric components of ≿i.

For any set S ∈ 2N of players, we write a ≿S b to mean that each individual in S

prefers a to b: a ≿i b ∀i ∈ S. Also, we write a ≻S b to mean that each individual in S

strictly prefers a to b: a ≻i b ∀i ∈ S. We write a ≻ b to mean that there exists a set of
players S ∈ P satisfying b →S a and a ≻S b.

Let i ∈ N be a player, S ∈ 2N a set of players, a, b ∈ A two alternatives, and B a
subset of A. We define by mini B = {b ∈ A : x ≿i b for all x ∈ B} the set of the
minimal elements of i’s preference relation ≿i with respect to B. We write B ≿S x to
mean that for all i ∈ S, mini B ≿S x and there exists some b ∈ B such that b ≻S x and

4Simple games are also a subclass of games in constitutional form (Andjiga and Moulen, 1989).
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write B ≻S x to mean that for all b ∈ B, b ≻S x.

2.2. Sequential Play

We assume that a game Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) is played in a sequential
framework as follows. Nature randomly selects a status quo a. If no coalition that
has the ability to replace a moves from a, the game ends and each player earns and
consumes his payoff from a. If a coalition that has the ability to replace a – say by
b – effectively replaces a by b, then b becomes the new status quo, and the process
begins afresh, until an alternative is reached that no coalition endowed with the ability
to replace it is willing to do so. Once such an alternative is reached, players earn and
consume their payoffs, which ends the game.5

2.3. Rationality

This section formalizes the notion of a rationality concept. Let Γ = (N,A, (→S

)S∈P⊆2N , (≿i)i∈N) be a game and a ∈ A an alternative. We denote by S(a) = {b ∈ A :

a →S b for some S ∈ P} the set of the successors to a in the effectivity function of
the game. A rationality concept tells each coalition what action to take when facing the
choice to replace a given alternative with another one. Assume that C is a rationality
concept. A possible move from a by a coalition who follows the recommendation
of C is called a C-admissible move from a. A player who follows C is said to be
C-rational. If a coalition moves from a to b following the rationality C, we say that b is
a C-admissible successor to a. We denote by CΓ(a) the set of C-admissible successors
to a in the game Γ. Thus, b ∈ CΓ(a) means that if a is the status quo and players are
C-rational, then there exists a coalition S who has the ability to replace a by b (a →S b)
and who is willing to do so. This will be denoted by CΓ[(a, b);S] = 1. We write
CΓ[(a, b);S] = 0 to mean that S does not have the ability to move from a to b (i.e.,
not(a →S b)), or that S has such an ability (a →S b) but is not willing to initiate a
C-admissible move from a to b.

If alternative a is such that CΓ[(a, b);S] = 0 for all b ∈ A and S ⊆ N , then we say
that a is stable under C. We denote by C(Γ) the set of all the stable alternatives in
the game Γ when players are C-rational. In order to simplify notation, if no confusion
is possible, we will omit the subscript Γ in CΓ(.). We denote by C(a) the set of all

5The assumption that players obtain their payoffs only after reaching a stable alternative is classical
(see, e.g., Harsanyi, 1974; Chwe, 1994; Xue, 1998; Ray and Vohra, 2014; Greenberg, 1990; Mauleon
and Vannetelbosch, 2004; Kimya, 2015 and Herings et al., 2004.
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stable alternatives that can be reached from the status quo a if players are C-rational.
In other words, x ∈ C(a) means that there exist a sequence of alternatives x1, ..., xk

such that x1 ∈ C(a), x2 ∈ C(x1), ..., x = xk ∈ C(xk−1) and x ∈ C(Γ). The set
C(a) will be referred to as the local solution of the game at alternative a. Remark that
C(Γ) =

⋃
x∈A

C(x). The path (a, x1, x2, ..., xk) is called a C-admissible path.

2.4. The Anticipation Criterion

We formulate the anticipaion criterion in a game (N,A, (→S)S∈P⊆2N , (≿i)i∈N). But
for the purpose of comparison, we first recall the definition of the conservative criterion
introduced by Fodouop, Pongou and Tchantcho (2017).

Definition 1. Let C be a rationality concept. C is said to be conservative (or to
satisfy the conservative criterion) if for all game Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N),
all alternatives a, b ∈ A, and all coalition S ∈ 2N such that a →S b, C[(a, b);S] = 1

implies C(b) ̸= ∅ and C(b) ≿S a.

We now formalize the anticipation criterion who is kind of dual of conservative.

Definition 2. Let C be a concept of rationality. C is said to be anticipative (or to
satisfy the anticipation criterion) if for all game Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N),
all alternatives a, b ∈ A, and all coalition S ∈ 2N such that a →S b, (C(b) ̸= ∅ and
C(b) ≿S a) implies C[(a, b);S] = 1.

The situation C(b) ≿S a is a strong motivation for S to move from a to b. This situation
translates the fact that members of S prefer all the possible stable outcomes that are
likely to be reached after a is replaced by b to a. Thus, rational players should move
from a to b. We evaluate some leading rationality concepts against the anticipation
criterion in the next section.

3. TESTING SOME CONCEPTS OF RATIONALITY

In this section, we submit some leading solution concepts to the anticipative test. These
solution concepts are the Nash equilibrium, the stable sets, the core, the farsighted core,
the stability set, the farsighted stable sets, the largest consistent set, he rational and the
strong rational expectations farsighted stable sets. Some of these rationality concepts
have been criticized for lacking farsightedness (e.g., Harsanyi, 1974; Rubinstein, 1980;
Mas-Colell, 1989). Our main finding is that four of these rationality concepts are
anticipative.
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3.1. The Stable Set (von Neumann and Morgenstern, 1944)

The stable set was introduced by von Neumann and Morgenstern (1944). We recall the
definition of this solution concept. Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) be a game
and x and y two alternatives. Alternative x is said to dominate alternative y, denoted
x dom y, if there exists a coalition S ∈ 2N such that x →S y and y ≻i x ∀i ∈ S. A
subset V of A is said to be stable if: (1) no element of V dominates another element of
V ; and (2) any element of the complementary set of V is dominated by an element of
V . Conditions (1) and (2), which are known as internal stability and external stability
respectively, are formalized as follows:

(1) ∀x, y ∈ V , not(y dom x) and not(x dom y); and (2) ∀y /∈ V, ∃x ∈ V : x dom y.

A game may have more than one stable set. If we interpret a stable set V as a set of
stable alternatives, then its underlying rationality can be formalized as a binary relation
as follows. For all x, y ∈ A and S ∈ 2N such that x →S y,

V [(x, y);S] = 1 if x /∈ V (Γ), y ∈ V (Γ) and y dom Sx.

We show that the rationality of stable set is not anticipative .

Claim 1. The rationality underlying each stable set is anticipative.

Proof. Consider the following game. N = {1, 2, 3}, A = {a, b, c}, and effectiveness
relations are given in the following graph.

The only stable set is V (Γ) = {a, c}. We have V (b) = {c}. Let us consider the

Figure 1: Test of anticipation in the stable set

sequence [(a, b); 12]. Since c ≻12 a, then we have V (b) ≿12 a and V (b) ̸= ∅. But
V [(a, b), 12] = 0 because not(b dom12 a).
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Put in words, if a is the status quo, contrary to the recommendation of the rationality
defining the stable set, an anticipative coalition 12 will not block the move from a to
b.

3.2. The Core (Gillies, 1959)

The core was introduced by Gillies (1959). Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N)

be a game. The core of game Γ, denoted by Co(Γ), is the set Co(Γ) = {x ∈ A :

not(y domx) for any y ∈ A} of undominated alternatives in Γ. The rationality of
the core is defined as follows. For all x, y ∈ A and S ∈ 2N such that x →S y,
Co[(x, y);S] = 1 if and only if y domix ∀i ∈ S (also denoted y ≻S x). In other words,
the rationality defining the core recommends that a coalition should move to the more
preferred alternative if it has the ability to do so. We find that this rationality concept is
not anticipative.

Claim 2. The rationality of the core is not anticipative.

Proof. Consider the same game defined by the figure 1. The core of this game is
Co(Γ) = {a, c}. We have Co(b) = {c} and c ≻12 a. This implies that V (b) ≿12 a and
Co(b) ̸= ∅. But Co[(a, b), 12] = 0 because not(b dom12 a).
Put in words, if a is the status quo, contrary to the recommendation of the rationality
defining the core, an anticipative coalition 12 will not refrain to move from a to b.
Because if he does not make that move, then the final outcome will be a, which is a
worse outcome for the players 1 and 2 compared to c.

3.3. The Nash Equilibrium (Nash, 1950)

We now consider the rationality underlying the Nash equilibrium (Nash 1950). Let
G = (N, (Si)i∈N , (≿i)i∈N) be a strategic game and Γ = (N,A, (→i)i∈N , (≿i)i∈N) its
representation in our environment (see Chwe 1994).

A strategy profile z ∈ Z is a Nash equilibrium if for all i ∈ N , and for all xi ∈ Zi\{zi},
z ≿i (xi, z−i).

The rationality of the Nash equilibrium, denoted Na, is defined as follows. For all
x, y ∈ A and i ∈ N such that x →i y,

Na[(x, y); i] = 1 if y ≻i x.

We show below that this rationality concept is not is not anticipative.
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Claim 3. The rationality of the Nash equilibrium is not anticipative.

Proof. Consider the follow game G involving two players 1 and 2.

1\2 h t
l (4, 4) (0, 2)
r (2, 0) (1, 1)

Table 1: Test of anticipation on the Nash equilibrium

Let the strategy profiles be respectively b = (r, h), a = (r, t), d = (l, h) and c = (l, t).
We know that A = {a, b, c, d} and Na(G) = {d}. Consider the outcomes a and b and
the player 1. We have Na[(a, b); 2] = 0 because not(b ≻2 a). Since Na(b) = {d} and
d ≻2 a. This implies that min2Na(b) ≿2 a. It follows that hypothesis of the definition
of the anticipation is true. Meanwhile, we have Na[(a, b), 2] = 0. Put in words, if a is
the status quo, the rationality of the Nash equilibria set recommends to player 2 not to
move to b, but if he is anticipative, he should move from a to b.

3.4. The Farsighted Stable Set (Harsanyi, 1974)

Harsanyi (1974) was among the first to criticize the stable set for lacking anticipation.
He did so under the assumption of a sequential framework and proposed the farsighted
stable set as a solution to this problem. The farsighted stable set is defined like the
stable set by simply replacing the direct domination ≻ with the indirect domination
≻≻, defined as follows. Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) be a game. An
alternative y indirectly dominates another alternative x, denoted y ≻≻ x, if there exists
a sequence of alternatives and coalitions x = x0, x1, ..., xt = y and S1, S2, ..., St such
that: ∀i ∈ {1, 2, ..., t}, xi−1 →Si

xi and y ≻Si
xi−1.6

A subset FV of A is said to be a farsighted stable set if:
(1) ∀x, y ∈ FV , not(y ≻≻ x) and not(x ≻≻ y); and (2) ∀y /∈ FV,∃x ∈ FV : x ≻≻
y.
The rationality defining a farsighted stable set FV is defined as follows. Let x, y ∈ A

and S ∈ 2N such that x →S y.

FV [(x, y);S] = 1 if x /∈ FV (Γ) and (∃z ∈ FV (Γ) : (z ≻S x) and (z ≻≻ y or z = y).

6This definition is the one found in Chwe (1994). The original definition in Harsanyi (1974) has an
additional requirement: xi ≻Si

xi−1.
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We find that the rationality of the farsighted stable set is anticipative for games where
the preferences are strict.

Claim 4. The rationality of the farsighted stable set is anticipative for games where the
preferences are strict.

Proof. Let Γ = (N,A, (→S)S∈P⊆2N , (≻i)i∈N) be a game, a, b ∈ A two alternatives and
S ∈ 2N a coalition such that a →S b. Assume that FV (b) ̸= ∅ and FV (b) ≻S a. Let
us show that FV [(a, b);S] = 1.

• If FV (b) = {b}, then we have b ∈ FV (Γ), a →S b and b ≻S a. This implies that
FV [(a, b);S] = 1.

• Assume that FV (b) ̸= {b}. Since FV (b) ̸= ∅, then let us consider e ∈ FV (b).
By definition, there exists a sequence (x1, .., xn) of alternatives such that x1 = b,
xn = e, xi+1 ∈ FV (xi) for all i = 1, ..., n − 1. It follows that there exists
a sequence of coalitions S1, .., Sn−1 such that FV [(xi, xi+1);Si] = 1 for all
i = 1, ..., n − 1. In particular, we have FV [(b, x2);S1] = 1. Therefore, there
exists d ∈ FV (Γ) such that d ≻≻ x2 and d ≻S1 b (see the definition of the
rationality of Farsighted stable set). This implies that d ≻≻ b and d ∈ FV (b).
Because FV (b) ≻S a and d ∈ FV (b), then d ≻S a. Therefore, we have a →S b,
b /∈ FV (Γ), d ∈ FV (Γ), d ≻≻ b and d ≻S a. That is FV [(a, b);S] = 1.

3.5. The Farsighted Core (Harsanyi, 1974)

Just as Harsanyi (1974) criticized the stable sets, he also criticized the core for lacking
foresight. He defined the farsighted core based on the notion of indirect dominance.
It is defined exactly as the core by replacing the direct dominance with the indirect
dominance.
Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) be a game. The farsighted core of game Γ,
denoted by FC(Γ), is the set FC(Γ) = {x ∈ N : not(y ≻≻ x) for any y ∈ N} of
indirectly undominated alternatives in Γ.

The rationality underlying the farsighted core is defined as follows: for all x, y ∈ A and
S ∈ 2N such that x →S y, FC[(x, y);S] = 1 if there exist a sequence of alternatives
and coalitions x = x0, x1 = y, ...xt and S1 = S, S2, ....St such that:

∀i ∈ {1, 2, ..., t}, xi−1 →Si
xi and xt ≻Si

xi−1.

We show that this rationality is not anticipative.
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Claim 5. The rationality of the farsighted core is not anticipative.

Proof. Consider the following game. where N = {1, 2, 3, 4}, A = {a, b, c, d},
preferences and effectiveness relations are given in the following graph. The farsighted

Figure 2: Analysis of anticipation in the farsighted core

core of this game is FC(Γ) = {d, a}. Consider the coalition 1 and the alternatives a

and b. We have FC(b) = {d} and d ≻1 a. It follows that FC(b) ≻S a. However, we
have a ∈ FC(Γ). This implies that FC[(a, b), 1] = 0.
Put in words, if a is the status quo, the rationality of the farsighted core recommends to
player 1 to block the move to b, but the anticipation axiom recommends the contrary.

3.6. The Largest Consistent Set (Chwe, 1994)

Chwe (1994) argues that the farsighted stable set of Harsanyi (1974) tends to rule out
alternatives from which sophisticated players cannot move with confidence. He then
introduces the largest consistent set to remedy this problem. This solution concept is
defined as follows. Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) be a game. A subset Y of A
is said to be consistent if for all a ∈ A,

[a ∈ Y ] ⇔ [∀d, S : a →S d,∃e ∈ Y : (e = d or e ≻≻ d) : not(e ≻S a)].

The largest consistent set of the game Γ, denoted L(Γ), is the union of all the consistent
sets of Γ. Using our notation, the rationality of the largest consistent set can be defined
as follows. For all x, y ∈ A and S ∈ 2N such that x →S y,

L[(x, y);S] = 1 if x /∈ L(Γ) and ∀e ∈ L(Γ), [(e ≻≻ y or e = y] ⇒ [e ≻S x].

We show that this rationality concept is anticipative for games where the preferences
are strict.
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Claim 6. The rationality of the largest consistent set is anticipative for games where
the preferences are strict.

Proof. Let Γ = (N,A, (→S)S∈P⊆2N , (≻i)i∈N) be a game, a, b ∈ A two alternatives and
S ∈ 2N a coalition such that a →S b. Assume that L(b) ̸= ∅ and L(b) ≻S a. Let us
show that L[(a, b);S] = 1. Consider the deviation a →S b. Let d ∈ L(Γ) such that
d ≻≻ b or d = b.

• If d = b then, we have L(b) = {b}. It follows from the assumption L(b) ≻S a

that d ≻S a.

• Now, assume that d ≻≻ b. Then we have d ∈ L(Γ) and d ≻≻ b. This implies
that d ∈ L(b) (see Chwe, 1994); consequently d ≻S a.

We conclude that a /∈ L(Γ) and L[(a, b);S] = 1..

3.7. The Rational and the Strong Rational Expectations Farsighted Stable Sets
(Dutta and Vohra, 2017)

Dutta and Vohra (2017) recently introduced two new solution concepts based on the
farsighted stable set, namely the rational and the strong rational expectations farsighted
stable sets. These concepts exploit an idea formulated by Jordan (2006) that farsighted
agents have common expectations regarding the final outcome of the game from any
outcome. Jordan defines an expectation as a function f : A → A such that for every
x ∈ A, f(f(x)) = f(x). A stationary outcome of f is any x such that f(x) = x.

Dutta and Vohra (2017) extend Jordan’s approach by defining an expectation as a
transition from one outcome to another outcome which is not necessarily the ”final
outcome”. An expectation is defined as a function F : A → A×2N . For any alternative
x ∈ A, denote F (x) = (f(x);SF (x)), where f(x) is the state that is expected to follow
x, and SF (x) is the coalition expected to implement this transition. Clearly, following
our notation, we have x →SF (x) f(x). An expectation is said to be absorbing if for
every alternative x ∈ A, there exists k such that fk(x) is stationary. In this case, we
denote f ∗(x) = fk(x).

We state the following properties that an expectation F may or may not satisfy:

• (I) If x is stationary, then there does not exist (y, S) ∈ A× 2N such that x →S y

and f ∗(y) ≻S x.



Anticipation: A Test of (Farsighted) Rationality in Games 253

• (E) If x is nonstationary, then (x, F (x), F 2(x), ..., F k(x)) is a farsighted
objection, where fk(x) = f ∗(x).

• (M) If x is nonstationary, there does not exist any y such that x →SF (x) y and
f ∗(y) ≻SF (x) f

∗(x).

• (M′) If x is nonstationary, there does not exist a coalition S such that x →S y,
S ∩ SF (x) ̸= ∅, and f ∗(y) ≻S f ∗(x).

Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) be a game. An absorbing expectation F is
said to be a rational expectation if F satisfies the properties (I), (E) and (M). In
this case, the set of stationary outcomes is called the rational expectations farsighted
stable set (REFS) and we denote it by R(Γ). Translating this into our framework leads
to the following standard of behavior. Let a, b ∈ A and S ∈ 2N such that a →S b.
R[(a, b);S] = 1 if there exists a rational expectation F such that F (a) = (b, S).

An expectation F is said to be a strong rational expectation if F satisfies the properties
(I), (E) and (M ′). In this case, the set of stable outcomes is called the strong rational
expectations farsighted stable set (SREFS) and it is denoted by SR(Γ). Translating
this into our framework leads to the following standard of behavior. Let a, b ∈ A and
S ∈ 2N such that a →S b. SR[(a, b);S] = 1 if there exists a strong rational expectation
F such that F (a) = (b, S).

We defined below the notion of simple graph.

Definition 3. Let Γ = (N,A, (→S)S∈P⊆2N , (≿i)i∈N) be a game. We say that the grap
of Γ is simple if for all a ∈ A, |{b ∈ A : ∃S ∈ 2N and a →S b}| ≤ 1.7.

We show below that the rationality of the REFS and SREFS are anticipative for all game
where the graph is simple and the preferences are strict.

Claim 7. The rationality of the REFS and SREFS are anticipative for all game where
the graph is simple and the preferences are strict.

Proof. Let Γ = (N,A, (→S)S∈P⊆2N , (≻i)i∈N) be a game where the graph is simple.
Let a, b ∈ A and S ∈ 2N such that a →S b. Assume that R(b) ̸= ∅ and R(b) ≻ a and
let us show that R[(a, b);S] = 1. Let e ∈ R(b). Then, there exists a REFS such that
F (e) = (e, ∅) and f ∗(b) = e. the fact that e ∈ R(b) and R(b) ≻ a implies f ∗(b) ≻S a.
Therefore we have a →S b and f ∗(b) ≻S a. It follows from the property (I) of the
definition of REFS that a is nonstationary outcome. Since the graph of game is simple

7The notation |T | means the number of elements of T



254 Alphonse Fodouop Fotso and Bertrand Tchantcho

than, we have F (a) = (b, S); consequently R[(a, b);S] = 1. This means that REFS
is anticipative. We show exactly in the same way as for the REFS that the rationality
underlying the SREFS is anticipative.

3.8. The Stability Set (Rubinstein, 1980)

The stability set was introduced by Rubinstein (1980) to correct myopia in the core and
to solve the paradox of voting associated with this solution concept for simple games.
The rationality defining the stability set is defined as follows.

Let Γ = (N,A, (→S)S∈2N , (≿i)i∈N) be a social environment, and x and y two
alternatives. We say that y dominates x under the Rubinstein’s rationality, denoted
y ◁ x, if there exists a coalition S ∈ 2N such that y domS x and ∀z ∈ A,

z dom y ⇒ z ≽S x.

If y dominates x under the Rubinstein’s rationality via a coalition S, then we denote by
y ◁S x. The stability set of Γ, denoted by S(Γ), is the set S(Γ) = {x ∈ N : not(y ◁ x)

for any y ∈ A} of the undominated alternatives under Rubinstein’s rational behavior of
Γ.
The rationality underlying the stability set is defined as follows: for all x, y ∈ A and
S ∈ 2N such that x →S y, S[(x, y);S] = 1 if and only if y ◁ x via S.
According to this rationality, a player who is facing the decision to move from a status
quo x to another alternative y only considers the alternatives that directly dominate y,
and move only if none of these alternatives is worse than the status quo.

We show that this rationality is not anticipative.

Claim 8. The rationality of the stability set is not anticipative.

Proof. Consider the game defined by the figure 2. he stability set of this game is
S(Γ) = {a, d}. Consider the coalition 1 and the alternatives a and b. We have
S(b) = {d} ̸= ∅ and d ≻1 a. It follows that S(b) ≿S a. However, we have a ∈ S(Γ).
This means that S[(a, b), 1] = 0.
Put in words, if a is the status quo, the rationality of the stability set recommends
to player 1 to block the move to b, but the anticipation criterion recommends the
contrary.

4. CONCLUSION

We have introduced in this paper the anticipation criterion in an interactive decision
making environment under complete information. The anticipation criterion can be
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seen as the dual of the conservative criterion. It provides sufficient conditions under
which a coalition should implement a move from an alternative a to another one b.
We formalize this notion for a very rich class of games that nests several important
subclasses including strategic form games, transferable-utility games, political games,
and network games. We show that the prudence criterion can be applied to evaluate
rationality concepts defined for static and sequential games.

The anticipation criterion has also led to the formulation of a worst-case test of
rationality in a game. Indeed, we submit some leading solution concepts to the
anticipation test. These solutions concepts include the Nash equilibrium, the stable,
the core, the farsighted stable stable set, the farsighted core, the largest consistent set
and the stability set. rationality concepts, and the core-based rationality concepts. We
have found that the concepts which are anticipative are the farsighted stable set, the
largest consistent set, the rational and the strong rational expectations farsighted stable
sets.

In a companion paper (Fodouop, Pongou, and Tchantcho, 2021b), we strengthen the
conservative criterion and the anticipation criterion to obtain the prudence criterion,
and we show that none of the solution concepts examined in this paper pass the
prudence test. Together, these analyses show that the problem of the formalization of
an acceptable rationality concept for the class of sequential games is still largely open.
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