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Preface

The purpose of these lecture notes is to provide an introduction to the eco-
nomics literature on reputation. The current literature is quite vast and in-
creasing at a fast pace. It is therefore prudent to start with a disclaimer that
the present text is not a survey of the literature. 1 will present a series of
simplified models that attempt to give a flavor of the main themes in the lit-
erature and some of its applications in economics. At some later stage (that
is, in a future draft), I will also attempt to write more complete notes on the
literature. But for the time being, the goal is limited to providing a brief
introduction.

Despite its size, the literature is still relatively recent: more than half the
papers I have looked at were published in the past ten years or so. Moreover,
there are relatively few secondary sources, that is, what there is is mostly in-
cluded in the original articles. For this reason, my main goal here is to “distill”
some of the main ideas put forward in the original research. Specifically, my
strategy is to develop a number of simplified models which, while lacking the
generality of many of the original contributions, are sufficient to highlight the
crucial points.

A first draft of this text was distributed in May of 2002 as support material
for a lecture series at the University of Zurich. I am grateful to the host
institution, and in particular to Armin Schmutzler, for their warm hospitality.

The present notes are work in progress. Comments, corrections, and sug-
gestions of additional references to include are most welcome. Please send
them to lcabral@stern.nyu.edu
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1 Introduction

The terms “trust” and “reputation” are employed in the economics literature
in many different ways (not to speak of daily usage). Although our purpose
here is not to settle matters of terminology, it will be useful to start with a
brief note on semantics.

There are essentially two mechanisms that lead to economic notions of trust
and reputation. One is based on repeated interaction; we call it the bootstrap
mechanism. The other one is based on Bayesian updating of beliefs; we call
it the Bayesian mechanism. Although these two different mechanisms have
indistinctly been referred to as “reputation” mechanisms, they are actually
very different mechanisms. For reasons that hopefully will become clear as we
move along, the term “trust” is relatively more appropriate for the bootstrap
mechanism, leaving the term “reputation” for the Bayesian updating context.

Sometimes these mechanisms are referred to as moral hazard and adverse
selection mechanism. However, we can have adverse selection models featuring
the bootstrap mechanism and Bayesian mechanisms featuring moral hazard.
In fact, many models of reputation involve both hidden actions and hidden
information; but even then one can normally detect what the main driver is,
and accordingly classify them as models of “trust” or “reputation.”

In summary, we have essentially two mechanisms where reputation/trust
takes place:

e Trust. This is the situation “when agents expect a particular agent to
do something.” Typical models feature moral hazard. The essence of
the mechanism is repetition and the possibility of “puninshing” off-the-
equilibrium actions.

e Reputation: This is the situation “when agents believe a particular agent
to be something.” Typical models feature adverse selection. The essence
of the mechanism is Bayesian updating and possibly signalling as well.

I will try to keep this distinction throughout the text. In some cases, this
will imply using the term “trust” when other authors have used the term
“reputation.” (An alternative way of stating the difference between the two
mechanisms might be to refer to bootstrap reputation and Bayesian reputa-
tion.)

The economic applications of the notions of trust and reputation are nu-
merous. For example, oligopoly competitors might trust each other regarding
an implicit or explicit price fixing agreement; a developing country would



like to be considered a trustworthy borrower; more generally, implicit con-
tracts (employment, partnership, lending, etc) involve some amount of trust
between contracting parties. Turning to reputation, governments would like
to be perceived as rigorous on inflation; some incumbent monopolist have the
reputation for being tough with respect to entrants; a seller would like to have
the reputation for selling good quality products; and so forth.

The economics literature has addressed these and several other applica-
tions. In order to focus on the main mechanisms underlying the models of
trust and reputation, I will consider a limited number of applications. Specif-
ically, I will primarily focus on the notion of seller trustworthiness and rep-
utation in experience goods markets, that is, situations when consumers can
only observe quality ex-post (and even then with noise). In a few cases, I will
also consider the problem of lending. In a future draft, Section 6 (Notes on
the literature) will include applications the notions of trust and reputation to
other economics issues as well.

The rest of the text is organized as follows. Sections 2 and 3 form the bulk of
the lecture notes. They address the two main mechanisms I referred to above:
the bootstrap mechanism and the Bayesian mechanism. Section 4 introduces
a series of further topics in the economics of trust and reputation. Section
5 looks at empirical and practical aspects of reputation and trust. Finally,
Section 6 includes notes on the literature that forms the basis of Sections 2 to
5.



2 Bootstrap models

The main idea in this section is that, if players interact frequently enough,
then they can trust each other. In other words, frequent repetition of a game
creates the possibility of equilibrium action profiles that would be impossible
in a static context.

2.1 Repeated games, the folk theorem, and trust

Consider the game played between a seller and a buyer. The seller decides
whether to put effort into offering a high quality product. Effort costs e >
0. If the seller makes effort, then the product it sells “works.” If the seller
does not make any effort (cost zero), then the product does not work. The
buyer is willing to pay 1 for a product that works, zero for one that does not.
Importantly, the buyer cannot observe, before buying, whether the seller put
effort into the product it is selling.

Suppose that e < 1. This implies that it is efficient for the seller to offer
a high quality product: the cost of doing so is less than the value for the
buyers. However, selling a high-quality product is clearly not an equilibrium.
Regardless of what the buyer believes the seller is going to do, the latter’s
best strategy is not to make any effort into selling quality products: by the
time the seller finds out whether the product works or not, the seller will have
received his payment. So the seller might as well save the cost e. Naturally,
a rational buyer should take this into account and accordingly be unwilling to
offer any positive price for the seller’s product.

Consider now the a game played between an infinitely lived seller and an
infinitely lived buyer (or a infinite series of one-period buyers who can observe
history). In each period, seller and buyers play the game described above.

One possible equilibrium of this repeated game is simply the repetition
of the one-period game considered before. But there may be more equilibria
in the repeated game. Specifically, let us look for an equilibrium with the
following structure: seller and buyer start in a “trust” phase, whereby the
seller offers high-quality products and the buyer pays the expected value of a
high quality product.! If in any period a product breaks down, then the game
reverts to a “punishment” phase, whereby buyers stops buying (or offer zero).

IThis corresponds to the assumption that the market is short on the seller’s side; that
is, there are two or more buyers competing with each other for the seller’s product.



A seller’s discounted payoff from keeping his trust is given by (1—e)/(1—9).
By cheating on quality, the seller gets 1 immediately but zero in the future. It
follows that trust is an equilibrium if
l1—e
1 —

> 1,

[e9)

or simply d > e.

More generally, one of the central results of the theory of repeated games,
the folk theorem, states that, if players are patient enough, then any feasible,
individually rational set of payoffs can be sustained as the Nash equilibrium
of a repeated game. The folk theorem can be interpreted as a model of trust:
If players are patient enough (that is, if the future matters a lot), then there
exist equilibria of mutual trust. The basic idea is very simple and intuitive:
there is a trade-off between a short-term gain from doing what is myopically
best and the long-term loss from squandering trust (many people would say
“reputation”—see the Introduction).

The applications of these basic idea in economics are multiple. A particu-
larly important one is to oligopoly collusion. In fact, many of the extensions
considered in the remainder of this section were first developed in the context
of oligopoly collusion. However, as mentioned earlier, throughout the text I
will attempt to apply the various models to the problem of seller trust and
reputation.

2.2 The dynamics of trust

The model presented in the previous section assumes that the basic stage game
(seller picks effort, buyer offers price) is the same in every period; and that
the history of past play is perfectly observed by all players. In this section, I
present two extensions of the basic model of trust. The first extension assumes
that history is observed with noise (Section 2.2.1). The second extension
(Section 2.2.2) considers the possibility the stage game changes over time.

2.2.1 Noisy signals

The model in the previous section assumes that past actions are perfectly
observable. In reality, however, observability is frequently imperfect. Consider
again the case of seller trustworthiness. In practice, even high quality products
break down—sometimes due to consumer carelessness. In this context, it
would be rather inefficient for buyers to boycott sellers forever whenever a
product were to break down: no seller would survive such drastic treatment.



If drastic punishment may be an inefficient way to maintain trust, total
absence of punishment won’t do either: then we are back in the basic prisoner’s
dilemma. The solution must be somewhere in between. In this section, we
consider optimal trust equilibria when there is noisy observation of players’
actions. The main idea is that, even among honest players, occasional “loss of
trust” may be the price to pay for creating and maintaining trust.

Let us continue with the case of seller trustworthiness introduced in the
previous section. Suppose now that a high-quality product breaks down with
probability « (as before, a low-quality product always breaks down).

Consider the following equilibrium of the repeated game. Seller and buyers
start in a “trust” phase whereby the seller produces high-quality products
at cost e and buyers pay (1 — «) (the expected value once we factor in the
probability a high-quality product will break down). If the product does break
down, then the equilibrium switches to a “punishment” phase where the seller
offers low quality products (for which buyers pay zero) during 7" periods, upon
which they revert to the “trust” phase again.

Let V't be the seller’s value along a trust phase and V'~ the seller’s value
at the start of a “punishment” phase. We have

Vi = 1l—a—e+(1—-a)dV 4+adV"™ (1)
Vo o= vt (2)

The seller’s no-deviation constraint during the cooperative phase is given by

Vi>1l—a+4+4d6V", (3)
or, using, (1),
T 17 > _°
Vi—-V—> 1=a)o (4)
Solving (1)—(2), we get
l—a—e
+_
v S 1l-(1—-a)f—adTt! (5)

Substituting (5) and (2) into (4) and simplifying, we get

1—0T e
T T 1) ©)

Notice that (6) is not satisfied for 7" = 0 (the right-hand side becomes zero).
As T' — oo, the left-hand side converges to ¢. Therefore, if 6 > e/(1 —«) there
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exists a T such that (6) is satisfied.? Specifically, if 6 > e/(1 — «) then the
optimal equilibrium is the one that minimizes the value of T' consistent with
(6). In fact, from (5), V' is decreasing in 7T'.

Notice that, while a T-period punishment does the job of achieving some
level of seller quality with a simple mechanism, this is not the only possible
equilibrium to achieve a given value of V*. In fact, when deriving equation
(3) we made no use of (2). In other words, the maximization problem is given

by (1) and (3):
max Vi=l—-a—e+(1—-a)dV +adV"
st. VI>1—a+4+d6V".

Since an increase in V'~ increases V1 and tightens the no-deviation constraint,
the above inequality will be an equality at the optimum. Solving for V' and
V™~ we get

y  l-a e
V= T T ateasy) (7)
Ve — 1—a_ e (8)

1-6 (1-a)1-0)0

Therefore, any continuation phase that leads to this value of V'~ leads to the
same value V. One way of generating a V'~ is the one we considered above:
consumers stop purchasing for 7" periods and then the trust phase resumes,
where T is such that (8) holds (I am ignoring integer constraints here). One
alternative that seems plausible in the context of seller/buyer relations is to
assume that, upon the observation of low quality, a fraction 6 of consumers
stop purchasing the product. If all consumers are identical and the price
extracts the consumer surplus, then this is an equilibrium strategy on the part
of consumers. All we need to do is then to find the minimum value of 8 such
that the no-deviation constraint holds.

2.2.2 Changing market conditions

The credit market is an interesting application of the the basic mechanism of
bootstrap equilibrium trust. The difference with respect to seller trustworthi-
ness is that the strategic party is now the “buyer” (the borrower); but the
basic mechanism is the same.

ZNotice the condition § > e/(1 — a) generalizes the condition from the previous section,
6 > e, which obtains for the case o = 0.



Specifically, consider the following simple model. In each period, the bor-
rower has an investment opportunity that requires $1 of capital. The lender’s
opportunity cost is r and the lending market is competitive, so the lender
requires a repayment of 1 + r. The project yields 1 + R. The borrower has
two choices: to pay back, in which case the borrower’s payoff is R — r, or to
run away with the capital borrowed, in which case payoff is 1.3 Assume that
0 < R—r < 1. In words, the project is viable but not profitable enough that
investing is a dominant strategy for the borrower. In other words, if the game
between lender and borrower is played only once then the borrower would
prefer not to invest and not to pay back (in which case the lender would not
lend).

Suppose that lender and borrower are in a repeated relationship whereby
new investment opportunities arise each period. A simple bootstrap trust
equilibrium is one where the lender will continue supplying one unit of capital
each period so long as the borrower keeps paying back. The condition for this

}f:g > 1, or simply

to be an equilibrium is that
b>8=1+r—-R. (9)

If 6 < ¢, then the efficient solution (lending $1 each period) is not feasible.
Might there be a second-best equilibrium where there is some lending? To
consider this possibility, suppose that the investment opportunity is divisible:
any investment [ < 1 leads to a payoff of [(1+ R). If § < ¢’, can the lender offer
an amount lower than 17 The no-deviation constraint would now be given by

R—r

l
1—-9

> 1.

But this is equivalent to the previous condition. We thus conclude that, if
0 > ¢, then full lending is possible in equilibrium; whereas, if § < ¢’, then no
amount of lending can be part of a bootstrap equilibrium.

Suppose now that all periods are not equal. Specifically, in each period,
with probability % the borrower has an investment opportunity yielding Ry;
and with probability % an investment opportunity yielding R, where Ry > Ry,
and R = %(RH +R;). The particular realization of R is observable at the time
for deciding on a loan. Moreover, the distribution of R is i.i.d. across periods.

31 assume that, if the borrower invests and defaults, then the lender liquidates the invest-
ment and recovers 1+ r, whereas the borrower gets zero; whereas, if there is no investment,
then the lender gets nothing back.



Given the assumption of i.i.d. shocks, the expected continuation value when
in the trust phase is independent of the current state. Suppose the discount
factor is sufficiently large that the no-deviation constraints are satisfied. Then,
along the trust phase the borrower receives value

_ERH—erlRL—r_R—T
2 1-=85 2 1-6 1-6

V (10)
The no-deviation constraints for the borrower are therefore given by R; —r +
0V > 1 (i = H,L). The most binding of these two constraints is for i = L, so
we have, substituting (10) for V' in (9) and simplifying,

1+T—RL

>0 = ——=.
- 1+ R— Ry,

In order to understand the relation between ¢” and ¢', it is useful to write
R, =R—¢c¢and Ry = R+¢. Then 0" = H%’jﬁ. If € =0 (no fluctuations),
then not surprisingly we get 6” = §’. Moreover, §” is increasing in e. We thus
conclude that §” > ¢,

In words, fluctuations around the value R make it more difficult to maintain
trust between lender and borrower. The intuition is that, since the payoff from
investing is relatively lower in a low state, the temptation to walk away with
the loan is relatively higher. While the average return over a number of periods
is the same regardless of €, the relevant binding constraint is the possibility of
walking away with the loan in each possible state, not on an average state.

If § > §”, then we continue with the same equilibrium as before. Suppose
however that &' < § < 0”. In this case, there would be full investment if there
were no fluctuations, whereas full investment is not possible under fluctuating
market conditions. Is there an equilibrium with positive amount of lending
under market fluctuations? The previous analysis for the certainty case might
suggest a negative answer. However, we will now see that there may indeed
exist equilibria with positive (though less than one) levels of lending.

Consider a value of ¢§ slightly lower than ¢”. Suppose that, in equilibrium,
there is full lending in state H but only [, is the low state. The no-deviation
constraint in the low state is given by

lL(Ri—T)+(5<1RH_r lL(RL_T))ZlL

1
5 1-6 "2 1-9

If [, = 1, then this reduces to 0 > ¢”, which we know is not true. Suppose
however that we lower [;, away from 1. The derivative of the right-hand side
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with respect to [, is equal to 1. The derivative of the left-hand side, in turn, is
less to 1. To see this, suppose that (Ry — r) were also multiplied by ;. Then
the entire left-hand side would be multiplied by [; and the derivative would
be equal to 1 too. We thus conclude that, by reducing [, the right-hand side
drops faster than the left hand side; and for [, low enough the inequality is
satisfied. We have thus found an equilibrium.

More generally, let [; be the amount lent in state ¢ (at this point, we may
consider any number of states). The borrower’s no-deviation constraint in
state i is given by l;(R; — ) + dV > I;, or simply

%
[ < ————.
1—|—T—RZ

(11)

The equilibrium value for the borrower, V', is increasing in [;. Moreover, by the
argument above, reducing [; increases the slack in the ith constraint. It follows
that, for each constraint (11), either [; = 1 or [; < 1 and the constraint binds
as an equality. And since the right-hand side is increasing in R;, we conclude
that [; > [; if R; > R;: in periods of lower market conditions, borrowers can’t
be trusted as much.

2.2.3 Free entry

Consider again the equilibrium proposed in Section 2.1. If trust is associated
to a name and names can be costlessly created, then an optimal strategy for a
seller would be to (a) create a name and the expectation that the high-quality
equilibrium is to be played; (b) sell a cheap, low-quality product for a high
price; (c¢) “exit” the market under the current name and (d) reappear next
period under a different name. Naturally, consumers should know about this
possibility, in which case they would not be willing to pay a high price in the
first place. We conclude that the equilibrium of Section 2.1 falls through under
the possibility of costless entry.

In order to make trust an equilibrium there must be some cost for a seller
from creating a new name and restarting the trust process. One possibility
is advertising. Suppose that the equilibrium is as follows. If sellers spend an
amount A before the first period of their existence, then buyers coordinate on
playing the trust equilibrium described in Section 2.1; otherwise, they won't.
Again, we are using the power of coordination in creating bootstrap equilibria.
Clearly, if A is sufficiently high then the job is done.

Suppose that there is a trust equilibrium as described above. By continuing
to honor his trust, a seller expects a discounted payoff of (1 —e)/(1 — ¢).
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Alternatively, a seller could cheat consumers on quality, make a profit 1 this
period, change its name, and restart the process next period. In this case,
discounted future profit would be —A+ (1 —e)/(1 — ). We conclude that the
seller’s no-deviation constraint is given by

—e 1—e
> _
_1—1—5( A+1_5>

—_

—_
(=)

or simply A > ¢/6. In words, if the initial advertising requirement is high
enough, then sellers prefer to keep their name to squandering their reputation
and start a new name.

Notice that, while I've treated initial investment as advertising, I am not
assuming any informative or persuasive effects of this initial investment. In
fact, the only purpose of advertising is to create an opportunity for “money
burning.” Any other form of money burning would do equally well in terms of
creating the desired bootstrap equilibrium. For example, it could be the case
that sellers are expected to sell at a lower price during first n periods.

B Building trust. Why does it take time for agents (friends, trading part-
ners, etc) to establish a trust relationship? One possible answer is that gradual
trust building is precisely a way to solve the free-entry and exit problem con-
sidered above.

Consider again the credit market bootstrap equilibrium presented in Sec-
tion 2.2.2. There, the borrower has a short-run incentive not to repay. How-
ever, the borrower finds it optimal to repay his loans so as to be able to borrow
again in the future. But consider now the case of credit in developing countries
with large populations. One problem with the above equilibrium is that the
borrower could simply not repay and, in the future, borrow from some other
lender. If lenders cannot easily communicate with each other, this strategy
might indeed work out, breaking down the trust equilibrium considered ear-
lier. A similar situation is found in online markets where it is relatively cheap
to create a new identity. How can agents punish a guilty deviant if the latter
can simply change his identity and continue as before?

In order for trust to be an equilibrium, we must impose some cost on
borrowers to start a new relationship. Consider the lending model from Section
2.2.2. Suppose that equilibrium dictates that, during the first T" periods, the
borrower only gets a loan [ < 1, whereas from T on it gets the full loan of $1.
In this context, running away with a loan implies that the borrower will need
to start a new relationship with a new lender, going back to the low level [.

12



Let VT be the borrower’s value when in the full lending phase, and V'~ the
borrower’s value of a new relationship. We then have

R—r
+
VT = s (12)
- 1—0" T {/+
V- = 1_61(R—r)+5 1% (13)

The no-deviation constraint along the full-lending phase is given by
VE>1+0V", (14)

Substituting (12)—(13) for V' and V', and simplifying, we get

_ LRy (P ST+
l<5 (I1+r—R)—(R—71)d

= (R—r)o(1—0o7) (15)

If § <& =14r— R, then (15) has no solution. In fact, even if there were no
threat of a borrower running away and finding a new lender, § < ¢’ implies that
no equilibrium exists, as we saw in Section 2.2.2. For § > ¢’, there exist values
of [ satisfying (15). In fact, as T" —, the right-hand side of (15) converges to

d—(1+r—-R)
(R—7r)d

which is positive. In order to find an optimal equilibrium, we would find value
of [ and T such that (15) holds as an equality. Notice that there are multiple
pairs (I, T) that do the job. In fact, an optimal pair is one that maximizes V'~
(the value starting from day 1). But the no-deviation constraint constraint
(14), holding as an equality, implies a specific value of V.
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3 Bayesian models

As I mentioned in the Introduction, one can think of reputation as the sit-
uation when agents (e.g., buyers) believe a particular agent (e.g., seller) to
be something (e.g., a high-quality seller). In this section, I introduce mod-
els of reputation, understood in this sense. Typical models feature adverse
selection. The essence of the reputation mechanism is then the Bayesian up-
dating process by the uninformed party (buyers); and possibly signalling by
the informed party (seller).

I start the section with a very simple model that depicts seller reputation
as a Bayesian updating process (Section 3.1). In Section 3.2, I make things
a bit more complicated by allowing the seller to take actions that influence
the probabilities which in turn influence the buyers’ beliefs (investing in rep-
utation). Finally, in Section 3.3 I study how sellers can buy, sell, discard or
leverage their reputation (a name and its associated record) to their advantage.

3.1 Reputation as a Bayesian belief

Suppose that a seller can be of two types. A “good” seller’s products work
with probability ay; a “bad” seller’s products work with probability ay,, where
0 < ap < ayg < 1. As before, consumers are risk neutral and offer a price
equal to their willingness to pay. A product that works is worth 1, one that
doesn’t is worth zero.

Let p be the buyers’ belief that the seller is good. Then buyers are willing
to pay

p=pag+(1—p)ag.

Clearly, p is increasing in p, the belief that the seller is good. We may refer to
this posterior as the seller’s reputation. In fact, the greater a seller’s reputation,
the more buyers are willing to pay for its products.

Let po be the initial prior that the seller is good. Suppose that the seller’s
history consists of S sales when the product worked and F' sales when it didn’t.
It follows that the buyers’ posterior that the seller is good is given by

po oy (1 — am)”
po s (1 —ag)f + (1 — po) af (1 —ap)f

/"L:

In other words, for a given prior pg, there is a correspondence between a seller’s
record (number of Ss and number of F's) and the sellers reputation (the value

of p).
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Notice that p is increasing in .S and decreasing in F'. So, after the sale of a
product that works the seller’s reputation, pu, increases, and so does sale price,
p. And after the sale of a product that does not work the seller’s reputation, p,
decreases, and so does sale price, p. By the law of large numbers, u converges
to 1 or 0, depending on the seller’s type, and price converges to ay or ap,
respectively.

At this stage, this is pretty much all that can be said about Bayesian repu-
tation. Notice that in this simple model all of the action is on the buyers’ side,
through Bayesian updating of beliefs. The seller, in turn, does not play any
active role. In the remainder of this section, we will focus on two areas where
the seller may play an important role. First, in Section 3.2 we consider the
case when the values «; are not exogenous, rather a function of seller’s effort.
Then, in Section 3.3, we consider the possibility of trading reputations. For
example, the seller might abandon his record (and its associated reputation),
or better still, sell it; and then buy an existing record or start a new one from
scratch.

3.2 Investing in reputation

One of the most fascinating issues in the study of animal behavior (including
human behavior) is the dichotomy between nature and nurture. How much of
what we do is the result of our genetic code (nature); and how much of it is a
function of our environment, including the actions of those around us and our
own past actions (nurture)?

In the context of models with asymmetric information, an analogous di-
chotomy is that of adverse selection and moral hazard. Under adverse selec-
tion, one player does not know the other player’s type (nature); under moral
hazard, its the other player’s actions that are unobserved (nurture). The mod-
els in Section 2 are based on the latter paradigm. The model in Section 3.1 is
based on the nature paradigm.

As it turns out, the richest case is the one that combines both adverse se-
lection and moral hazard. In this case, a seller knows that his actions influence
the outcome of today’s transaction; and, through the buyers’ Bayesian updat-
ing, the seller’s actions today influence the seller’s future reputation. In other
words, combining moral hazard and adverse selection provides a framework in
which we can study the seller’s incentives to invest in reputation.

What are a seller’s incentives to invest in reputation? How do they vary
along the seller’s lifetime? In this section I deal with these and related ques-
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tions. In Section 3.2.1, I consider the case when sellers improve their reputation
by pooling with “excellent” sellers. In Section 3.2.2, I deal with the case when
improving reputation means showing one is not a “lousy” seller (separation).
As we will see, even though there is a certain symmetry between these two
cases, their implications are drastically different.

3.2.1 Pooling

Consider a seller who lives for T' < oo periods. In each period, the seller
offers a product that works with probability e, a probability that is chosen by
the seller at a cost. Specifically, let ¢(e) be the cost function of effort, which I
assume has the following properties: ¢(0) = 0,¢'(0) = 0,¢'(1) = o0, ¢"(e) > 0.

Buyers are willing to pay 1 for a product that works and zero for a prod-
uct that does not work. Moreover, buyers are risk neutral, so the price is
determined by the buyer’s belief that the product will work.

Consider first the case when the seller lives for one period. In this situation,
regardless of the price paid by the buyer (which is a function of the latter’s
beliefs), the seller’s dominant strategy is not to make any effort. A rational
buyer should know that, and so in equilibrium only low quality products are
sold (for zero). Notice this is an inefficient solution: since ¢(0) = 0 and
¢'(0) = 0, it would be optimal for some positive quality level to be offered—
namely the level that maximizes e — ¢(e).

Suppose now that the seller were to sell in two consecutive periods. Again,
the only equilibrium would be for the seller not to make any effort. A first
period buyer should anticipate that, regardless of what happens in the first
period, it will be in the seller’s best interest not to make any effort in the
second period. In other words, the second-period outcome is independent of
what happens in the first period. The logic of the one-period game therefore
applies and only the zero effort equilibrium remains. More generally, given
any finite repetition of the one-period game, the only equilibrium is for the
seller not to make any effort.

Suppose however that buyers are unsure about the type of seller they face.
The seller may be of the type described above, which I will refer to as an
“action” type, or the seller may be of a type who always sells products that
work (a “good” type). Let pgy be the buyers’ prior that the seller is of a good
type. In what follows, I will refer to the buyers’ belief that the seller is good
as the seller’s reputation.

A tantalizing possibility is that the action seller may now have an incentive
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to offer high quality in the first period in the hope of “passing by” a good seller
and making a profit in the second period. I will now show that this is indeed
a possibility.

Let us first consider the case when the seller lives for two periods, T' = 2.
Suppose that, at t = 1, buyers expect an action seller to make effort at level
é. Then they are willing to pay po + (1 — o) é in the first period. If the
product breaks down in the first period, then buyers will know they are facing
an action seller; and, by the reasoning above, e = 0 in the second period. If
the product works, however, then buyers update their belief that the seller is
a good type. We now have

_ Ho
po + (1 — po) é

M1

At t = 2, buyers expect an action seller to choose e = 0 (regardless of what
happens at ¢ = 1). Therefore, conditional on a product working in the first
period, buyers are willing to pay p; in the second period.

Putting all of this together, the seller’s expected payoff is given by

V= (uo+ (1 —uo)é) +(1—e)0+e <u0+ (fo_ m)é) —ée).  (16)

The first-order condition is given by

Ho + (fo— [o) € =dle) 17

Given our assumptions regarding ¢, there exists a unique interior solution to
the first-order condition, which is a maximum.

An equilibrium is finally determined by the condition that é = e. Notice
that the left-hand side is strictly positive for ¢ = 0 and decreasing in é. It
follows there exists a unique solution to (17) such that é = e.

Notice that the first term in the right-hand side of (16), which corresponds
to current payoff, does not depend on e. The action seller’s choice of e is an
investment in reputation. Its payoff will come in the second period through
(with positive probability) a higher belief by buyers—a better reputation.

Another important feature of (17) is that the left-hand side is increasing
in p9. (To see this, notice the left-hand side is less than one and converges to
one as o — 1.) Together with the arguments in the paragraphs above, this
implies that the equilibrium level of e is increasing in pg. In words, the better
the seller’s initial reputation, the greater incentives the seller has to invest in
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reputation. The intuition is that, the higher 1, the more the seller has to lose
from squandering his reputation.

Consider now a seller who lives for T > 2 periods. If ever a product breaks
down, the seller will be identified as an action type and quality drops to zero.
Let Vi be the seller’s future expected value conditional on its product not
having broken down before. By analogy with the analysis above, in the last
period we have Vi = ur_; and ey = 0. For 1 <t < T, V; is given by

Vi = <,ut—1 + (1= pe—1) et) + e Vg1 — d(er),
whereas e is (implicitly) given by

Vigr = ¢'(er).

Consider the difference between V5 and Vi. If T is very large, the future
looks similar starting from ¢ = 2 or t = 3 except that the initial level of
reputation pq and po are different. In other words, if p; = po then Vi = V5.

But we know that
1

ot (=) ey
Since ps > w1 and V5 and Vi only differ with respect to p, we conclude that

V3 > V5o a seller’s value increases after a second successful sale. We finally
conclude that ey > e;.

Let us summarize the reputation dynamics in this case. Initially, while
the seller’s record is made of product successes only, reputation increases and
so does effort in quality. Whenever a product failure is observed, reputation
shoots down and effort drops to the minimum. In other words, reputation and
investment in reputation are positively correlated: both increase initially and
drop eventually.

3.2.2 Separation

In this section, I consider a variation of the model with which I started Section
3.2.1. As before, the seller may be an “action” type, in which case the product
works with probability e, a probability that is chosen by the seller at cost
¢(e). But now, instead of assuming the other type is a good type, suppose it
is a “bad” type instead, one who always produces bad products. Let p be the
buyers’ belief that the seller is an “action” type. (Notice that in Section 3.2.1
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11 is the belief the seller is “good.” T am now denoting it as the belief the seller
is an action type so that higher p continues to denote better reputation.)

As before, consider a seller who lives for T' < oo periods. First notice
that, if the product ever works, then buyers will know that the seller is an
action type. And, following the analysis in Section 3.2.1, no effort will be
made thereafter: e; = 0 for all future t. But if success leads to zero future
profits, then the seller has no incentives to ever invest in quality. It follows
that e, = 0 in every period!

The contrast with respect to the previous section could not be greater.
Before, we had a situation when the action seller wants to be taken as a good
seller, that is, wants to pool with a good seller. This induced the action seller
to invest in reputation, in fact, to invest more the higher the buyer’s belief
that the seller may be a good type. Now, we have a seller who, by investing
in effort, will separate himself from a bad type. And separation, insofar as it
leads to precise information, destroys the seller’s incentives for investment.

The type space we considered so far is a bit extreme. In particular, an
action type who makes no effort is as bad as a bad type. Suppose instead
that ¢(e) = 0, that is, even if the action seller makes no effort, its product
works with probability e. The situation is now different. As before, if buyers
know for sure that the seller is an action seller, they know the seller has no
incentives to invest in quality. However, differently from before, buyers are
willing to pay e > 0 for such a seller’s product. This is more than what buyers
are willing to pay for a bad seller’s product (zero). An action seller thus has
an incentive to be known as an action seller.

Things are a bit better, in the sense that, initially, an action seller has
some incentive to spend a positive amount in quality. But once a product is
successful those incentives disappear.

Suppose the seller lives for T periods. If a product works at time ¢, then
iy = 1 for all 7 > t. If instead the product has always failed, then the buyers’
type beliefs are governed by the updating process

M1 (1 _ et) (18)

M (=) + (- )

If the seller has been identified as an action seller at time ¢ (that is, pu, = 1),
then its future value is given by (7" — t)e. In fact, the seller has no further
incentives to invest in quality—and buyers know it. Regardless of his past
record, the seller has no incentive to invest in the last period: ey = ¢, leading
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to a seller payoff of Vi = ;1 e. Fort < T, let V; be the seller’s value at time
t if all past transactions have been failures. V; is obtained by maximizing

V;g :Nt—1é+et (T—t>§+ (1 _€t>‘/t+1 —Qb(@t).

with respect to e;, where € is the buyers’ belief regarding the seller’s effort.
The first-order condition (which is sufficient) is given by

(T —t)e—Vipr = ¢'(er). (19)

Notice that V; is increasing in 1, whereas the latter is decreasing in ¢ (which
follows from (18) and the fact that e; < 1). Suppose that T" is very large. By
an argument similar to the previous section’s, the main difference between V5
and Vj is that the initial priors po and py are different. But since py < pg, we
conclude that V3 < V5. Finally, it follows from (19) that es > e;.

Let us summarize the reputation dynamics in this case. Initially, while the
seller’s record is made of product failures only, reputation declines, whereas
effort in quality increases. Whenever a product success is observed, reputation
shoots up, whereas effort drops to the minimum. In other words, reputation
and investment in reputation are inversely correlated. Notice that this is the
exact opposite of what happens when the action seller tries to pool with a
good seller (Section 3.2.1).

B Changing types. Our drastic results regarding separation and incentives
for investment in reputation depend on a somewhat extreme set of assump-
tions. Once buyers know that a seller is an action type, the latter has no
incentives for further investment: the seller has nothing more to prove.

But suppose instead that the seller’s type is governed by a Markov process:
each period, the seller type changes with probability A\. Suppose moreover that
the seller lives for T periods. 1 will now argue that, in this setting, the seller
has incentives to invest in quality in every period except the last.

Suppose that, along the equilibrium path, a product that works is sold at
t = 1. Following the reasoning above, the seller would have no incentive to
invest further. But given the A transition probability, the subgame following
the first period is equivalent to a T'—1 lived seller and a buyers’ prior pg = 1—A\
that the seller is an action seller. This suggests that even after buyers discover
they have bought from an action seller, the latter’s incentives to invest in
reputation persist. Specifically, consider the case when T' = 3. Then, following
a product that works at ¢ = 1, the subgame is equivalent to a T' = 2 game
without type changes and a prior g = 1 — A that the seller is an action seller.
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And from our previous analysis we know that first period effort by an action
seller is positive.

In sum, the possibility of type changes keeps an action seller on his toes.
Even after buyers find that they have bought from an action seller in period
t, the latter continues having incentives to separate from a bad seller. As a
result, positive investment will take place up to the last period.

3.3 Names and reputations

In his highly quotable Afterthoughts (1931), essayist Logan Pearsall Smith
wrote that “Our names are labels, plainly printed on the bottled essence of
our past behavior.” As we saw in the previous section, the economic notion
of reputation is the Bayesian belief that an uninformed party forms based on
the past record of the informed party. Records of this sort are associated
to names—Smith’s labels. One is therefore led to think of the possibility of
managing names for the value of the reputation they have attached. One can
create names, sell names, buy names, discard names, and so forth. In this
section, I deal with the economics of some of these transactions.

3.3.1 Changing names

Consider a market like eBay. Anecdotal evidence suggests that it is relatively
cheap to change one’s identity. What implications does this have for equi-
librium prices and the seller’s name management decisions (namely that of
creating a new name)?

Consider the following pure-adverse selection model of product quality.
Each period, a measure one of sellers is born. Each seller lives for two periods
and can be of two types. Good sellers (fraction p of the population) succeed in
their transactions (outcome S) with probability ay. Bad sellers only succeed
with probability oy < ay. Buyers value a successful transaction at 1, and an
unsuccessful one at zero. Assuming in addition that buyers are risk neutral,
they are willing to pay uay+(1—p) o, where p is the belief that the particular
seller they are dealing with is good. In particular, g = u(ug, h), where h is the
history associated to that particular name.

Consider the following equilibrium. If a seller gets S in the first period,
then he keeps the same name into the second period. If a seller gets an F' in
the first period, then he changes his name. Under this equilibrium hypothesis,
a good seller exits with probability 1 — ay, a bad one with probability 1 — ay,.
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This implies that

B po (2 — an)
mO) = e T + (= ) @ —ar)
u(S) = S

po oo + (1 — pio) oo,

Notice that, if changing names were prohibitively costly, then

i) = po
HoH

pocr + (1 — po)ag,

Straightforward computation shows that ay > ay implies p(0) < (). The
implication of inexpensive name changes is that there is a negative premium
on sellers with new names.

3.3.2 Markets for names

To be completed.

3.3.3 Brand stretching

Suppose that sellers can be of two types. Good sellers always produce quality
products which never break down. Bad sellers produce products that only
work with probability a. Let po be the buyers’ prior belief that a given seller
is of a good type. In period 1 the seller is endowed with a new product and
must decide how to name it. One possibility is to use its current brand name
(to which the reputation p is attached), a practice I will designate as “brand
stretching.” Another possibility is to create a new name. Suppose that, if
the seller does not brand stretch, buyers have no way to know whether this is
because the seller was not endowed with a new product; or whether, having
been endowed with a new product, the seller decided to create a new name.*

Since buyers believe a genuinely new seller to be a good type with proba-
bility g, they are willing to pay

po = o + (1 — po) (20)

for a new product.

4Technically, this is equivalent to assuming there is a continuum of sellers in the economy
and only a finite number are endowed with a new product.
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Suppose that, in equilibrium, a good seller always chooses to brand stretch,
whereas a bad seller does so with probability €. If buyers hold these equilibrium
beliefs, then their willingness to pay for a brand stretched new product is given
by
_ 1 A-pe _ptd-péa

p+l=—p)é  pt+1-pé p+(1—p)é
Suppose first that £ = 1. Then p; = p+ (1 — p) a. The only difference with
respect to (20) is that we have p instead of py. We thus conclude that, if
1> po and € = 1 and everything else is constant, then a seller is better off by
brand stretching. The idea is straightforward: a seller with better than average
reputation (p > po) is better off launching a new product under its valuable

h

brand. We may refer to this as the direct reputation effect: other things
constant, sellers with better reputation are more likely to brand stretch.

Now suppose that, in a second period, the firm sells a unit of its base
product (to which the initial reputation p was attached). Clearly, for a good
type it is better to have stretched. In fact, since a good type always produces
good products, its reputation must necessarily improve. Not necessarily so
for a bad seller. If the stretched product works well, then stretching indeed
improves period 2 payoffs. But if the stretched product fails, then the seller
receives less than it would have received had it not stretched. We have a
second effect here, which we may refer to as the reputation feed-back effect.
Other things being equal, better sellers are more likely to stretch. Notice an
important difference with respect to the direct reputation effect comparative
statics: the latter are done with respect to seller reputation, the former with
respect to seller quality (which are correlated but not necessarily equal).

The reputation feedback effect suggests that better sellers are more prone
to stretch (everything else constant). This implies that, in equilibrium, £ < 1.
That is, whereas a good seller stretches with probability one, a bad sellers
does so with probability less than one. But then the mere fact a seller brand
stretches signals (if only partially) that it is a high quality seller; call it the
signalling effect of brand stretching.
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4 Further topics in the economics of trust and
reputation

To be completed.

5 Trust and reputation in practice

To be completed.
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6 Notes on the literature

Important note: The notes in this section are essentially limited to the ideas
discussed in the present version of these lectures notes. They cannot therefore
be considered a survey of the literature. There are dozens of articles on the
economics of reputation which I do not include here. In a future version of the
text, I hope to provide a more complete set of notes on the literature. The
notes below follow the order with which topics are presented.

B Bootstrap models. The bootstrap mechanism for trust is based on
a general result known as the folk theorem (known as such because of its
uncertain origins). For a fairly general statement of the theorem (and its
proof) see Fudenberg and Makin (1986). One of the main areas of application
of the folk theorem has been the problem of (tacit or explicit) collusion in
oligopoly. This is a typical problem of trust (or lack thereof): all firms would
prefer prices to be high and output to be low; but each firm, individually, has
an incentive to drop price and increase output. Friedman (1971) presents one
of the earliest formal applications of the folk theorem to oligopoly collusion.
He considers the case when firms set prices and history is perfectly observable.

Both of the extensions presented in Section 2.2 were first developed with
oligopoly collusion applications in mind. The case of trust with noisy signals
(2.2.1) was first developed by Green and Porter (1984). A long series of papers
have been written on this topic, including the influential work by Abreu, Pearce
and Stacchetti (1990).

Rotemberg and Saloner (1986) proposed a model of oligopoly collusion with
fluctuating market demand. In this case, the intuition presented in Section
2.2.2 implies that firms collude on a lower price during periods of higher de-
mand. This suggests that prices are counter-cyclical in markets where firms
collude. Rotemberg and Saloner (1986) present supporting evidence from the
cement industry.

A number of papers have built on Rotemberg and Saloner’s analysis. Kan-
dori (1992) shows that the i.i.d. assumption simplifies the analysis but is not
crucial. Harrington (1977) considers a richer demand model and looks at how
prices vary along the business cycle.

The basic idea of repetition as a form of ensuring seller trustworthiness
is developed in Klein and Leffler (1981). See also Telser (1980) and Shapiro
(1983). When considering the problem of free entry, Klein and Leffler (1981)
propose advertising as a solution, whereas Shapiro (1983) suggests low intro-
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ductory prices.

Section 77 is based on my own research notes. The general analysis of self-
reinforcing agreements when there is an outside option of the kind considered
here may be found in Ray (2002). Watson (1999, 2002) also considers models
where the level of trust stars at a low level and gradually increases.

B Bayesian models. The seminal contributions to the study of Bayesian
models of reputation are Kreps and Wilson (1982) and Milgrom and Roberts
(1982). The model in Section 3.2.1 includes elements from these papers as well
as from Diamond (1989). Hélmstrom (1982/1999) makes the point that sepa-
ration leads to reduced incentives to invest in reputation. The issue of reputa-
tion with separation and changing types is treated in detail in the forthcoming
book by Mailath and Samuelson (2006).

In Section 3.3, I presented a series of models that deal with name as carriers
of reputations. The part on changing names (Section 3.3.1) reflects elements
from a variety of models, though, to the best of my knowledge, no study exists
that models the process of secret, costless name changes in an infinite period
adverse selection context. The study of markets for names follows the work
by Tadelis (1999) and Mailath and Samuelson (2001). All of these papers are
based on the Bayesian updating paradigm. Kreps (1990) presents an argument
for trading reputations in a bootstrap type of model.

The analysis of brand stretching (Section 3.3.3) is adapted from Cabral
(2000). The paper considers a more general framework where the direct repu-
tation, feedback reputation and signalling effects are present; and shows that
better sellers are always more likely to brand stretch. The comparative statics
with respect to the initial reputation level, however, are not obvious. As we
saw above, a higher reputation firm can earn a higher direct reputation effect
premium. But a higher reputation firm also has more to lose. The trade-off
between using one’s reputation and protecting it can go both ways. For other
papers on brand stretching and umbrella branding see Choi (1998), Anderson
(2002).

M Topics. There are a number of ideas and papers I plan to look at in the
topics section. These include Fishman and Rob (2005) and Phelan (2005) on
the rise and fall of reputation; Ely and Véliméki (2003) on “bad reputations;”
Tirole (1996) on collective reputations. Suggestions of additional papers are
welcome.
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