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refuse to participate.  Note also that from Theorem 2 this assumption is not

necessary for games with two signals.)

For these games we can immediately identify the relevant friendly

set.  Define
1 1 1 2 1{ : ( ) }F a A u a= ∈ ≥ 0

which is the set of pure friendly actions.  We know that 1 1ˆF F⊂  for any

friendly set 1F̂ .  In fact, within the class of principal-agent games, any bad

reputation game is a bad reputation game with friendly set 1F .  To see this

note that if 1 1( ) 0Fα =  then 2 1( ) 0u α < , i.e. exit is the unique best-reply to
1α .  Thus 1F  is itself a friendly set.12  Furthermore 1 1ˆsupp( ) supp( )F F⊂

so that orthogonality is preserved, and if every 1 1ˆf F∈ is vulnerable then

every 1 1f F∈  is vulnerable.  Thus we can restrict attention to 1F .

To show that these are bad reputation games, it suffices to find an

unfriendly set orthogonal to 1F  with unambiguous signals, such that every

enforceable point in 1F  is vulnerable to a temptation.

Remark: It is also of interest to consider games in which the agent has the

opportunity to take a costly action prior to the entry decision of the short-

run players. Consider for example, a game in which the long-run player is

an expert advisor, and the decision of the short-run player is whether or

not to pay the long-run player for advice. One example of this is the EV

example of car repairs, where the long-run player is able to determine the

type of repair the car needs. Other examples include stockbrokers advising

clients on portfolio choices, doctors advising patients on treatments, and

the IMF advising countries on economic policies. Costs incurred on exit

are consistent with a bad reputation game provided that conditional on exit

the temptations are less costly than the friendly actions. For example, the

long-run player might be a stockbroker, and the general non-client specific

information might be something about general economic conditions,

                                                
12 When there is more than one principal, this conclusion does not follow, and mixed
friendly sets will generally have to be considered.  See the discussion in section 4.3 and
footnote 7.
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acquired in advance in the form of economic reports that will be presented

to the client. The friendly actions in this case are to report truthfully; the

bad action might be to always claim that times are good. In this case the

temptation is to announce that times are bad when they are actually good,

to avoid being mistaken for the type that always announces good times. If

it is costly to put together a persuasive package of economic data

indicating that times are bad when in fact they are good this would not be

a bad reputation game. If it is more costly to put together an honest report,

then it would be a bad reputation game.

6.1 Games with Hidden Information

In these games the principal has some private information that is

relevant for a decision affecting both principal and agent.  Each period,

nature draws a state ω ∈ Ω ; in independently from a probability

distribution that we denote by p.13 The agent privately observes the state

and then selects a decision d ∈  D .  Conditional on the realized state and

the decision of the agent, a signal z ∈  Z , is drawn from the distribution

( | , )m z dω  where we assume that ( | , ) 0m z dω >  for each , ,  and z dω .

Future short run players observe both z  and the decision d .  Each player

j  has state-dependent utility function ( , )j dπ ω  and evaluates stage

payoffs according to expected utility with respect to ( )p ω .

To apply Theorem 1, we find conditions under which this defines a

bad reputation game.  The set of actions 1A  for the long-run player is the

set of maps 1 :a DΩ → .  The stage-game utility function is
1 1( ) ( ) ( , ( ))j ju a p a

ω
ω π ω ω

∈Ω

= � .

Finally eY Y Z D− = × and

 
1

1

{ : ( ) }

(( , ) | , ) ( ) ( | , )
a d

z d a entry p m z d
ω ω

ρ ω ω
=

= �

                                                
13 This is a slight abuse of notation, as p also denotes the probability distribution over
types in the incomplete-information games, but no ambiguity should result.
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Proposition  5: The hidden information game is a bad reputation game if

there exists a decision d  such that 1a ∈ 1F  implies ∅ ≠ 1{ : ( ) }a dω ω = ≠

Ω .

Proof:  Let ( )a d  denote the constant action that chooses d  regardless of

the signal ω , and take { ( )}A a d=

�

. Because ( | , ) 0m z dω > , the set of

signals { }dY Z d= ×  is unambiguous for A
�

. If  1a  is friendly, then
1{ : ( ) }d a dω ωΩ = = ≠ ∅ . For each b d≠  let 1b  be the action defined by

1( ) , db dω ω≠ ∈ Ω  and 1 1( ) ( ), db aω ω ω= ∉ Ω . Then  ( )a d  is vulnerable

to any mixed strategy that puts positive weight on every 1b .

�

Many examples can be found that meet the condition of the proposition.

First of all, note that the EV example is a special case.  In fact the theorem

extends the example to allow for public signals z  about the short run

players’ realized payoffs (which are determined by ( , )dω .

6. 2. Games with Hidden Actions

On the other hand, agency games with hidden actions, or moral

hazard, tend not to be susceptible to bad reputation effects.  The problem

is that the second part of the definition of temptation typically fails

because deviations will generally lower the probability of some good

signals.  However, a special case in which a hidden action game is a bad

reputation game occurs when there is only one short-run player and only

two signals.

The following proposition is an immediate application of the

definition of a bad reputation game in this setting.

Proposition 6: Suppose in a principal-agent entry game that

{ , }e L HY Y y y− =  and that 1a�  strictly maximizes the probability of Ly

with 2 1( ) 0u a <
� . If for every friendly enforceable 1a  there is a 1b  such

that 1 1( | ) ( | )L Ly b y aρ ρ<  the game is a bad reputation game.

We consider two applications of this idea. In the first, the agent

chooses an action from a one-dimensional set ordered so that higher
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actions are more likely to give rise to the high signal.  Specifically, we let
1 1 1{ ,..., }A a a= ⊂ ℜ  and 1( | )Hy aρ  are an increasing function of 1a . We

assume that 2 1( )u a  is concave so that 1F  is an interval.  Whether or not

the game is a bad reputation game then depends on whether the principal

prefers extreme or interior actions.

Proposition 7: The hidden action game with two non-exit signals is a bad

reputation game if and only if 1 1 1 1{ , }a a A F⊂ − .

Proof:   Suppose 1 1 1 1{ , }a a A F⊂ − .  Then 1 1a a=
�  and every friendly

action 1 1a a>
�  is vulnerable to the (unfriendly) temptation 1a .  On the

other hand if, 1 1a F∈ , then the only candidate set of bad signals is Y
�

=

{ }Ly , meaning that 1a is not vulnerable to a temptation. In case 1 1a F∈ ,

we simply reverse the role of the signals.

�

In these two-signal games, as in the hidden information games,

short-run player utility depends on aspects of the long-run player strategy

that is unobserved by subsequent short-run players. Proposition 4 shows

that this must be the case for a game with two entry signals to be a bad-

reputation game.

6.3. Rules vs. Discretion

We can build on the analysis of hidden information games to

discuss the emergence of rules over discretion in agency relationships.  To

motivate the idea, consider college admissions.  The university (the long-

run agent) receives an application.  The applicant is described by a set of

characteristics ω  ∈  Ω = oΩ ×  nΩ .  Some ( oΩ ) of these characteristics

are publicly observable  (for example race and SAT scores) and others

( nΩ ) are observed only by the university. This may include information

that is truly private (like an interview) or information that require the

expertise of the agent to interpret (for example, the strength of the

applicant’s high school.)  A pure strategy for the university is a map from

characteristics to the decision space D= (admit, deny). The probability of
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drawing characteristics ω  is ( ) 0p ω > . The university’s preferences over

applicants are summarized by the payoff function 1( )π ω  if the student is

admitted, and R  if the student is denied.

The short-run principal, player 2, is the state governor who chooses

between allowing the university discretion in admissions, or imposing a

rigid admission rule based on observable characteristics.  There are many

possible rules that the principal might use, but since she is a short-run

player we can restrict attention to the rule that maximizes the principal’s

expected short-run payoff. This rule is a mapping : og DΩ → that

mandates admission if and only if 1( )o g admitω −∈ .  The imposition of a

rigid admission rule represents “exit.”   The public signal at date t is
2( , , )o

t t ty d a ω= , where any signal with 2
ta rule= is an exit signal. The

governor shares the same preferences as the university, receiving a utility

of 1( )π ω  for admits and R  for rejects.

Because the university can always implement r on its own, exit

minmax condition is satisfied.   In order for discretion to improve upon r ,

for some set of verifiable characteristics, the admission decision should

depend on the unverifiable characteristics.  That is 1 1a F∈  only if
1( , )o na admitω ω = and 1 ˆ( , )o na denyω ω =  for some nω , ˆ nω and oω .  Then

by essentially the same argument as in the hidden information case, the

game is a bad reputation game with unfriendly set
1 1{ : ( , ) }oa a denyω ⋅ =

For example, oω may be racial characteristics, and this unfriendly

set represents the governor’s fear that the university admissions are biased

against members of the race in question

7. Mulilateral Entry Games
We now consider games with multiple principals. In these

“mutilateral entry” games, in the short-run players choose only whether to

participate or exit.  If any short-run player chooses to exit, that player

receives the reservation payoff of 0, but play between the agent and other

principals is unaffected. That is, { , }jA exit enter= for each 1j > , and the
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unique exit profile is 1 ( ,..., )ea exit exit− ≡ .  The payoff of the short-run

players who enter depends only on the action of the principal, and not on

how many  other short-run players chose to enter; to simplify notation we

denote this “entry payoff” as 1( )ju a .  If all principals exit, the long-run

player’s payoff is 0; if m of them choose to enter, the long-run player’s

payoff is 1 1( , )u a m . We assume that the agent cannot be forced to

participate, so that there exists an action 1a  such that for all m,
1 1( , ) 0u a m ≥ .

We do not require that 1 1( , )u a m  is linear in m, so this class of

games includes those in which the agent has the opportunity to take a

costly action prior to the entry decision of the short-run players. Consider

for example, a game in which the long-run player is an expert advisor, and

the decision of the short-run player is whether or not to pay the long-run

player for advice. One example of this is the EV example of car repairs,

where the long-run player is able to determine the type of repair the car

needs. Other examples include stockbrokers advising clients on portfolio

choices, doctors advising patients on treatments, and the IMF advising

countries on economic policies. In the EV example, the private

information emerges as a consequence of the decision of the short-run

player to consult the long-run player, so the advice is specific to the short-

run player. In another cases, at least some part of the information is not

specific to the short-run player.  The advisor receives a report about the

general desirability of various actions, and then meets with each of his n

short-run customers, possibly learning about their individual needs.  Here

the advisor receives the signal regardless of whether or not he is consulted

by any particular short-run player, and he may incur costs ahead of time

for doing so. That is, the long-run player's payoff may depend on his

action even if the short-run players decline to participate.

 Costs incurred on exit are consistent with a bad reputation game

provided that conditional on exit the temptations are less costly than the

friendly actions. For example, the long-run player might be a stockbroker,

and the general non-client specific information might be something about
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general economic conditions, acquired in advance in the form of economic

reports that will be presented to the client. The friendly actions in this case

are to report truthfully; the bad action might be to always claim that times

are good. In this case the temptation is to announce that times are bad

when they are actually good, to avoid being mistaken for the type that

always announces good times. If it is costly to put together a persuasive

package of economic data indicating that times are bad when in fact they

are good this would not be a bad reputation game. If it is more costly to

put together an honest report, then it would be a candidate for a bad

reputation game.

We have the following obvious extension of Proposition 5.

Proposition 8: Suppose in a multilateral entry game that

{ , }e L HY Y y y− =  and that 1a�  strictly maximizes the probability of Ly

with 1( ) 0ju a <
� . If for every friendly enforceable 1a  there is a 1b  such

that 1 1( | ) ( | )L Ly b y aρ ρ<  the game is a bad reputation game.

For concreteness, suppose that the short-run players are students, the long-

run player a teacher, and the signals are teaching evaluations. (This model

could apply equally well to the decision to attend a particular college,

graduate school, or take a particular job.)  Each period, each short-run

player decides whether to enter - that is, take the class, or not. The long

run player has a pair of binary choices: he can either teach well or teach

poorly, and he can either administer teaching evaluations honestly or

manipulate them. The public signals are whether the evaluations (averaged

over respondents) are good, Hy  or poor, Ly . If the evaluations are

administered honestly and the class is taught well, there is probability .9 of

a good evaluation. If evaluations are administered honestly and the class is

taught poorly, the probability of good evaluations is only .1. Manipulating

the evaluations is certain to lead to a good evaluation.  All players get 0 if

no students decide not to take the class. For a short-run player who enters,

the short run player's payoffs are +1 for good teaching and -1 for bad. Let

m  denote the number of students who take the class. The rational type of



37

long-run player pays a cost of m  to teach well; good evaluations are

worth 2m , while manipulating evaluations costs 3m .  Hence in the one-

shot game with only the rational type, the unique sequential equilibrium is

for the rational type to teach well and not manipulate the evaluations, for

an expected payoff of .8.

However, when there is a small probability that the instructor is a

bad type, and the instructor faces a sequence of short-run students,

Proposition 7 applies.  To see this, we see that teaching poorly and

administering the evaluations honestly is the unfriendly action 1a� . The

friendly set consists of the pure actions “teach well, administer honest

evaluations” and “teach well, manipulate.” Crucially, the action “teach

well, manipulate” is unenforceable: teach poorly and manipulate yields a

higher stage game payoff and the same distribution over signals.  So the

only enforceable action in the friendly set is “teach well, administer

honestly.” This admits the temptation “teach poorly, manipulate.” Here the

short-run player recognizes that if the long-run player chooses not to send

the signal honestly, he loses his incentive to teach well, and so there is no

reason to enter

Appendix: Proofs

Lemma 1: If th  is a positive probability history in which y Y∈

�

�  occurs in

period t  and 1
1( )[ ( )] /2th Fµ α

−

Θ ≤  then 1 1
0( ) ( /2)th fα α≥ .

Proof: Given 1th
−

 the short-run players' profile has positive probability on

a profile that does not exit. At such profiles 1 1( )th fα α≥  for some

friendly 1f . Since 1
1( )[ ( )] /2th Fµ α

−

Θ ≤  friendly and unfriendly sets are

orthogonal we see that 1 1
0( ) ( /2)th fα α≥ .

�

Lemma 2: In a bad reputation game, if th  is a positive probability history

with respect to a Nash equilibrium, and the signals in th  all lie in eY Y∪

�
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a) At most ( )0* log (0)[ ]k k µ= − Θ
�

 of the signals are in Y
�

.

b) If the commitment size is /2, ,α α η
�  then 1( )[ ( )] /2th Fµ αΘ ≤

whenever 1 1( ) conhullth Eα
− −∉ .

Proof:  First observe that if 1( )[ ]thµ α
−

Θ ≥
�

� , then the short-run players

must exit in period t , so 1( ) ( )t th hµ µ
−

= .

Suppose that th  is a positive probability history in which y�  occurs

in period t. Taking liberties with notation, let 1
1( | , ( ))ty hρ α

−

−
Θ
�

�  denote

the probability of signal y� conditional on the unfriendly types.  From

Bayes rule

1 1
1 1

1 1
1 1

( | , ( )) ( )[ ]( )[ ]
( | ( ), ( ))

t t
t

t t

y h hh
y h h

ρ α µ
µ

ρ α α

−

− −

− −

− −

Θ Θ
Θ =

� �

�

�

�

Since y�  has positive probability at time t  conditional on 1th
−

, it must be

that 1 1
1 1( ) ( ( ))t th B hα α

−

− −

∈  has positive probability of entry. It follows

that 1
1( )thα

−

 puts weight less than α�  on 1A
�

, and that

1
1

1 1
1

( | , ( ))
( | , ( ))

t

t

y h r
y a h

ρ α

ρ α

−

−

−

−

Θ
≥

�

�

�
.

Consequently

1( )[ ]( )[ ] 1(1 )
t

t
hh

r

µ
µ

α α

−
Θ

Θ ≥

+ −

�

�

� �

.

It follows that if signals in Y
�

 occur k  times, then

1( )[ ] (0)[ ]1(1 )

k

th

r

µ µ

α α

   Θ ≥ Θ   + −   

� �

� �

Hence if

( )
( )

log( ) log (0)[ ]1log (1 )
k

r

α
µ

α α

≥ − − Θ

+ −

�

�

� �

then ( )[ ]thµ αΘ ≥
�

� , so in all subsequent periods the signal must be an exit

signal. This proves the first assertion.
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To prove the second part, apply Lemma 1 inductively to conclude

that 1 1
0( ) ( /2)th fα α≥ . Because enforceability is a property of the

support of an action, 1f must be enforceable as well as friendly. By

assumption every enforceable friendly action is vulnerable to temptation,

so there is at least a /2ρα  chance of each bad signal y Y∈

�

� , so when y�

occurs, from Bayes rule we have 1( )[ ] (1/ ) ( )[ ]t th hµ θ ρα µ θ
−

≤  for all θ .

Hence, if 1( )[ ( )] /2th Fµ αΘ ≥  then it must be that Y
�

 has occurred at

least k  times, with 1(1/ ) (0)[ ( )] /2k Fρα µ αΘ ≥ . However, for
1( )aθ ∉ Θ

�

, 1 1a A∈

�

� , if y�  occurs, then
1

1
( )[ ( )]
( )[ ( )]

t

t

h a
r

h a
µ θ

µ θ
≥

�

.

Consequently, at k , it must be that

1( )[ ] ( )[ ( )] / 2k k
t th r h F rµ µ θ αΘ ≥ ≥

�

.

However, under the hypothesis of the Lemma, it can be verified that this

implies ( )[ ]thµ αΘ ≥
� � .  In other words, as soon as 1( )[ ( )] /2th Fµ αΘ ≥ ,

the equilibrium play of the short-run players is concealing for the

remainder of the game.

�

Lemma 3: In a participation game if 1 1( ) conhullth Eα
− −

∈ or
1 1( ) conhullth Eα

− −∉  and 1 1
0( )th fα γ≥  for some 0γ >  and

vulnerable friendly action 1f  of temptation size ρ , ρ�  then

1 1 1
( )( ) max (1 ) ( , ) ( , ) ( , )

tt y Y h tv h u y y v h yδ ρ δ ρ∈≤ − + � .

Proof:  If 1 1( ) conhullth Eα
− −

∈  then ( ) e
tY h Y⊆ , and the bound

follows directly from the definition of 1u . So consider
1 1( ) conhullth Eα

− −∉ . Note that 1f  must be enforceable, since

otherwise the rational type could replace 1f  and get a strictly higher

utility. Since every enforceable friendly 1f  is vulnerable to temptation,
1 1 1 1| ( ), ( )) | , ( )) 0t t tY h h Y f hρ α α αρ α− −( ≥ ( >

� �

 so that ( )tY Y h⊆
�

.  Notice

that 1 1( , )t tv h h  must be independent of the private history 1
th , and that the
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rational long-run player must be indifferent between the actions in the

support of 1( )thα . In particular, playing 1f  must yield the expected

present value 1( )tv h .

Consider then the long-run player switching from playing 1f  to a
1b  given in the definition of temptation.  We now need to calculate the

long-run player payoff separately as a function of whether the short-run

players exit or not. Observe that 1( )thα
−  induces a probability distribution

over 1A− . The probability distribution can be written as a convex

combination of two component distributions, namely 1
eα

−

−
, which has

support entirely in 1 1A E− −

− , and 1
eα
− , which has support entirely in

1E− . Then 1 1
~ (1 )e eλα λ α
− −

+ −  induces the same distribution over 1A−  as
1( )thα

− , where 1 1( ) conhullth Eα
− −∉ , 0λ > . Notice that in general,

1
eα

−

−
 and 1

eα
−  do not have representation as mixed strategies, as they can

correspond to correlated strategies for the short-run players. However, we

may still write 1 1 1 1 1 1 1 1( , ), ( , , ), ( | , )e e etu v hα α α α ρ α α
− − −

⋅  and so forth for

the expected values of 1 1 1 1 1 1 1 1( , ), ( , , ), ( | , )tu a v h a aα α ρ α
− − −

⋅  with

respect to the weights 1
eα
− , and similarly for 1

eα
−

−
. For example,

1
1 1 1 1 1 1 1 1( , ) ( , ) [ ]e ea

u u a aα α α α
−

− − − −
≡ ∑

 With this in mind, we may decompose

1 1 1 1

1 1 1 1 1 1 1 1 1
~

( ) ( , , ( ))

( , , ( )) ( , , ) (1 ) ( , , )
t t t

e et t t t

v h v h f h

v h b h v h b v h b

α

α λ α λ α

−

− − −

=

≥ = + −

.

Since 1 1 1 1 1 1( , ) ( , )e eu b u fα α
− −

≥  by definition of a temptation, it must be

that 1 1 1 1 1 1
~ ~( , , ) ( , , )e et tv h f v h bα α
− −

≥ . Notice that in the current period, 1b

loses at most 1U . Let 1 1( , )v Yα

�

�  denote the continuation expected

present value, conditional on 1 1
~, eaα
−  and a signal not in eY Y∪

�

. The

overall next period present value of for 1f  is

1 1 1 1 1 1 1
~ ~( | , ) ( , ) (~ | , ) ( , )e ety Y

y f v h y Y f v f Yρ α ρ α
− −

∈
+∑ �

�

� �
� �

� .

By switching, the next period present value is
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1 1 1 1 1 1 1
~ ~( | , ) ( , ) (~ | , ) ( , )e ety Y

y b v h y Y b v b Yρ α ρ α
− −

∈
+∑ �

�

� �
� �

� .

Since 1f  is in fact optimal, we conclude that

1 1 1 1 1 1 1 1
~ ~

1 1 1 1 1 1 1
~ ~

(1 ) ( | , ) ( , ) (~ | , ) ( , )

( | , ) ( , ) (~ | , ) ( , ) 0

e ety Y

e ety Y

U y f a v h y Y f v f Y

y b v h y Y b v b Y

δ δ ρ ρ α

δ ρ α ρ α

− −

∈

− −

∈

− + +

− + ≥

∑

∑

�

�

�

�

� �
� �

�

� �
� �

�

or

[ ]

[ ]

1 1 1 1 1 1
~ ~

1 1 1 1 1
~ ~~

(1 ) ( | , ) ( | , ) ( , )

( | , ) ( | , ) ( , )

e e ty Y

e e ty Y

U y f y b v h y

y b y f v h y

δ δ ρ α ρ α

δ ρ α ρ α

− −

∈

− −

∈

− + − ≥

 −  

∑

∑

�

�

�

� � �

But  1b  reduces the probability of every bad signal by at least ρ , and the

continuation payoff 1( , )tv h y must be at least the minmax value, which we

have set to 0. This implies for
1 1( , ) max ( , )t ty Y

v h y v h y
∈

= �

�

it must be that
1 1

1 1 1 1 1 1 1 1
~ ~

(1 ) ( , )

(~ | , ) ( , ) (~ | , ) ( , )

t

e e

U v h y

Y b v b Y Y f v f Y

δ δ

δ ρ α ρ α− −

− + ≥

 − 

�

� � � �

� �

Continuing to use the fact that 1( , ) 0tv h y ≥ , part 2 of the definition of a

temptation implies

[ ]1 1 1 1 1
~ ~~

1 1

( | , ) ( | , ) ( , )

( , )

e e ty Y
y b y f v h y

v f Y

δ ρ α ρ α

δρ

− −

∈
−

≥

∑ �

�

� �

from which

1 1 1 1 1 1 1
~ ~ ~

1 1 1 1
~

1
1 1

1 1

(1 ) ( , ) ( | , ) ( , )

( | , ) ( , )

(1 )(1 ) ( , )

max (1 ) ( , ) ( , )

e e e ty Y

e

t

ty Y

v u f y f a v h y

Y f a v f Y

UU v h y

u y v h y

δ α δ ρ

ρ

δ δ
δ

ρ ρ

δ
δ ρ

ρ

− −

∈
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If  1λ =  this gives the desired result. If not,
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t e e
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v h f v

λ α λ

α

−

−
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≤

Since

1 1 1 1 1
( )( , , ) max (1 ) ( , ) ( , ) ( , )

tt e y Y h tv h f u y y v h yα δ ρ δ ρ−

∈≤ − + �

the result follows

�

Lemma 4: In a participation game, if 1 1( ) conhullth Eα
− −

∈ or
1 1( ) conhullth Eα

− −∉  and 1 1
0( )th fα γ≥  for some 0γ >  and friendly

action 1f   that is vulnerable to a strong temptation  size ρ , then

1 1 1
( )( ) max (1 ) ( , ) ( , )

tt ty Y hv h u y v h yδ ρ δ
∈

≤ − + .

Proof: Since the proof of Lemma 4 is very similar to that of lemma 3, we

will only discuss the necessary changes.   As in the proof of Lemma 3,  we

consider the long-run player switching from playing 1f  to a 1b  given in

the definition of what is now a strong temptation.  Using the notation of

the proof of lemma 3, we compute that the overall next period present

value of for 1f  is

1 1 1 1 1 1
~ ~( | , ) ( , ) ( | , ) ( )e t ey Y

y f a v h y Y f a v Yρ ρ
− −

∈
+∑ �

�

� �
� �

� � .

Because of the proportionality of the probabilities for a strong temptation,

the corresponding value for 1b  is

1 1 1 1 1 1
~ ~( | , ) ( , ) ( | , ) ( )e t ey Y

y b a v h y Y b a v Yρ ρ
− −

∈
+∑ �

�

� �
� �

� � .

Since 1f  is in fact optimal, we conclude that

1 1 1 1 1 1 1
~ ~

1 1 1 1 1 1
~ ~

(1 ) ( | , ) ( , ) ( | , ) ( )

( | , ) ( , ) ( | , ) ( ) 0
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δ δ ρ ρ

δ ρ ρ
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∈

− −

∈

− + +

− + ≥

∑

∑

�
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�
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� �
� �

� �

� �
� �

� �

or
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[ ]1 1 1 1 1 1
~ ~

1 1 1 1 1
~ ~
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U y f a y b a v h y
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� � �

� � �

� � �

Set

1 1( , ) max ( , )t ty Y
v h Y v h y

∈
= �

�

.

From the fact that 1b  reduces the probability of every bad signal by a

positive amount

1 1 1 1 1 1
~ ~

1 1 1 1 1
~ ~
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e e t

e e

U Y b a Y f a v h Y

Y b a Y f a v Y

δ δ ρ ρ
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 − + − ≥ 

 − 

� � �

� � �

�

Observe that since 1b  reduced the probability of each bad signal by at least

ρ ,  1 1 1 1
~ ~( | , ) ( | , ) #e eY b a Y f a Yρ ρ ρ
− − − ≥ 
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. Since 1 0U >

it must be that
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�

�

from which
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The final steps exactly parallel those of the proof of Lemma 3.

�



44

References

Ely, J. and J. Valimaki [2000] “Bad Reputation,” mimeo.

Fudenberg, D. and D. Kreps [1987] “Reputation and Simultaneous
Opponents" Review of Economic  Studies, 54: 541-568

 Fudenberg, D., D. Kreps, and E. Maskin [1990]  “Repeated Games with
Long-run and Short-run Players," Review of Economic Studies, 57,
555-573.

Fudenberg, D. and D. K. Levine [1994] “Efficiency and Observability in
Games with Long-Run and Short-Run Players," Journal of
Economic Theory, 62 , 103-135

Fudenberg, D. and D. K. Levine [1992] “Maintaining a Reputation when
Strategies are Imperfectly Observed,” Review of Economic Studies,
59: 561-579.

Fudenberg, D. and D. K. Levine [1989]  “Reputation and Equilibrium
Selection in Games with a Single Long-Run Player" Econometrica,
57: 759-778.

Fudenberg, D., E. Maskin, and D.K. Levine [1994]  "The Folk Theorem in
Repeated Games with Imperfect Public Information,"
Econometrica 62, 997-1039.

Kreps, D. and R. Wilson [1982] “Reputation and Imperfect Information,”
Journal of Economic Theory, 27:253-279.

Mailath, G. and L. Samuelson [1998] “Your Reputation is Who You’re
Not, Not Who You’d like to Be,” mimeo.

Milgrom, P. and J. Roberts [1982] “Predation, Reputation, and Entry
Deterence,” Journal of Economic Theory,  27:280-213.

Sorin, S. [1999] Merging, Reputation, and Repeated Games with
Incomplete Information,” Games and Economic Behavior 29, 274-
308


