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No puede utilizar ningún tipo de notas, apuntes, libros o art́ıculos. ELEGIR
CUATRO EJERCICIOS DE LOS CINCO. SOLAMENTE SE CA-
LIFICARAN CUATRO. LO MISMO APLICA PARA LOS ESTU-
DIANTES DE MAESTRIA Y DOCTORADO

1. (25 puntos) Verdadero y falso. Determine si cada uno de los siguientes
enunciados es falso o verdadero. Escriba una corta justificación de su res-
puesta. La nota depende de qué tan buena sea su justificación.

a) (5 puntos) Todo juego finito, dinámico y de información imperfecta
tiene un equilibrio en estrategias puras.

b) (5 puntos) Todo juego bilateral de suma cero, dinámico y de información
perfecta es determinado en favor del jugador que comieza en el juego.

c) (5 puntos) El mecanismo de compensación de Varian en el caso estu-
diado en clase, externalidades en la producción, supone que el Gobierno o
planificador central conoce las tecnoloǵıas de las firmas.

d) (5 puntos) En el problema del Rey Salomón, es posible implementar la
función de elección social en un juego dinámico de información perfecta
para las madres.

e) (5 puntos) En el juego de ajedrez, o bien las blancas garantizan que como
minimo empatan, o las negras garantizan que como minimo empatan.

2. (25 puntos). Juegos dinámicos.

a) Calcular los equilibrios de Nash y equilibrios perfectos en subjuegos
en estrategias puras.

b) Intuitivamente, cuales equilibrios no son creibles? Se debe esto a que
no es creible una acción o una creencia?

c) Calcular y demostrar que hay un equilibrio secuencial.
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Figure 220.1 An extensive game with imperfect information that has a Nash equi-

librium that is not ruled out by an implementation of the idea behind the notion of
subgame perfect equilibrium.

However, if for some reason player 2’s information set is reached then

his action R is inferior to his action L whatever he thinks caused him to

have to act (i.e. whether player 1, contrary to her plan, chose M or R).

Thus for this game the natural extension of the idea of subgame perfect

equilibrium is unproblematic: the equilibrium (L,R) does not satisfy the

conditions of this extension (while the equilibrium (M,L) does). The

games for which this is so are rare; a more common situation is that

which arises in the game in Figure 220.1. In this game too the strategy

profile (L,R) is a Nash equilibrium in which player 2’s information set is

not reached. But in this case player 2’s optimal action in the event that

his information set is reached depends on his belief about the history

that has occurred. The action R is optimal if he assigns probability of

at least 1
2 to the history M , while L is optimal if he assigns probability

of at most 1
2 to this history. Thus his optimal action depends on his

explanation of the cause of his having to act. His belief cannot be derived

from the equilibrium strategy, since this strategy assigns probability zero

to his information set being reached.

The solutions for extensive games that we have studied so far have

a single component: a strategy profile. We now study a solution—

sequential equilibrium—that consists of both a strategy profile and a

belief system, where a belief system specifies, for each information set,

the beliefs held by the players who have to move at that information

set about the history that occurred. It is natural to include a belief

system as part of the equilibrium, given our interpretation of the no-

tion of subgame perfect equilibrium (see Section 6.4). When discussing

this notion of equilibrium we argue that to describe fully the players’

reasoning about a game we have to specify their expectations about

the actions that will be taken after histories that will not occur if the

3. (25 puntos). Juegos de información incompleta. Considere el modelo de
competencia imperfecta de Cournot. Tenemos dos firmas con funciones de
costos

ci (qi) = cqi

c ∈ {1, 2} .
El valor de c es común a ambas firmas y la firma 2 le atribuye una pro-
babilidad subjetiva p de que el costo sea 1. La firma 1 está informada del
costo pero la firma 2 no.

Intuitivamente ambas firmas operan la misma tecnologÃa, la primera fir-
ma puede saber si estÃ¡ operando a costos marginales altos o bajos mientra
que la segunda no lo puede saber pero sabe que tiene los mismo costos
que la primera.

La función de demanda inversa es:

P (Q) = máx {M − dQ, 0}

I = {1, 2}, A1 ×A2 = R+ ×R+, T1 = {1, 2} , T2 = {t} .

a) Escribir las funciones de pago para cada jugador.

b) Calcular el equilibrio de Nash Bayesiano cuando las firmas compiten
en cantidades.

4. (25 puntos). Juegos de señalizacion. Considere el juego de la siguiente
figura (ejemplo Cho y Kreps).

a) Demostrar que no existen equilibrios separadores.

b) Calcular los equilibrios agrupadores.

5. (25 puntos) Demostrar que el juego de Gale n×m es determinado en favor
del jugador 1.
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Figure 6.2: Breakfast in the American West.

How can we model the strategic dilemma faced by the two individuals meeting
in the saloon bar? Following Harsanyi again (see Subsection 6.4.2 for the formal
details), we may do it by introducing Nature – player 0 – into the game, leading to
the extensive-form representation displayed in Figure 6.2. In this game, Nature is
the first mover and selects the type of player 1 (whether he is weak (w) or strong (s))
with probabilities equal to the respective frequencies in clan 1. Then, this choice by
Nature is revealed to player 1 alone who, on the basis of this information, chooses
his breakfast. Finally, after observing player 1’s breakfast, player 2 adopts his own
action (i.e., whether to duel) and ends the game.

6.4.2 Formalization

Now, we describe precisely the theoretical framework that defines a bilateral sig-
naling game between players 1 and 2 (the first fully informed, the second wholly
uninformed).90 Along the lines proposed by Harsanyi for Bayesian games (recall
Subsection 6.2.1), a signaling game may be decomposed into the following different
stages:

1. First, Nature selects a certain t ∈ T with respective probabilities P(t) > 0
that are common knowledge. Player 1 is accurately informed of Nature’s
choice, which is therefore identified with player 1’s type. Formally, that is,
we identify the type space of player 1 with T, while we dispense with the
specification of what would be a trivial (singleton) type space of player 2.

90 For notational simplicity, we restrict the theoretical framework to only two players. The extension to more than
two players is conceptually simple to do, provided that (a) one maintains the dichotomy between the players
who are completely informed and those who are not at all, and (b) players within each of these two groups are
treated symmetrically. In fact, some of the applications discussed in Chapter 7 (e.g., see Section 7.1) display
an interaction among more than two players.
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