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Goethe’s secret reserve price
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The story in which Goethe sold a manuscript through a secret reserve price is revisited. Goethe’s
choice of secrecy can be explained as an attempt to mitigate the lemons problem through con-
cealing his private information about the manuscript. The standard mechanisms that make the
price public are unsafe for the seller as the buyer may adopt non-trusting posterior beliefs. A
safe inscrutable mechanism is constructed here that generates more expected profits for some
seller types than any such standard mechanism. A contrast between this mechanism and the one
devised by Goethe explains why his mechanism was corrupted during its execution.
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1 Introduction

Goethe used a peculiar mechanism, involving a secret reserve price, to sell the manuscript of his epic
poem “Hermann und Dorothea.” In negotiating with the publisher Vieweg, Goethe wrote down a
price in a sealed envelope and promised to sell the poem at the sealed price if Vieweg’s bid turned out
to be above it. This episode has been taken as Goethe’s anticipation of the Vickrey auction, with his
price in the sealed envelope corresponding to the reserve price in auction theory.1 Given, however,
that in a standard private-value auction model there is no gain from concealing the reserve price,
why did Goethe conceal it?

Moldovanu and Tietzel (1998) have explained the concealment as Goethe’s attempt to extract
the publisher’s private information for future use. Their explanation is based on a historical account
of the book market back then, rather than on a formal model. Formalizing the explanation could be
difficult, because the anticipation of future usage of the information could distort Vieweg’s truth-
telling incentive. Moreover, Goethe’s mechanism failed during its execution. It turned out that a
mediator, Counsel Böttiger, to whom Goethe entrusted the secret reserve price, revealed it to Vieweg
before Vieweg submitted his bid. If values were really private according to this explanation, given the
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standard risk-neutrality assumption in auction theory and the second-price-like payment scheme
in Goethe’s mechanism, Vieweg would have had nothing to gain from knowing Goethe’s private
information before submitting his bid.

Also with a private-value model, Yilankaya (1999) has demonstrated a case where some types of
seller can profit from a mechanism which hides the seller’s message that affects the buyer’s payment
amount. If the buyer naı̈vely bids according to his prior belief, the seller with sufficiently low use
values of the good for sale would prefer a double auction, which conceals the seller’s asking price
until the end, to a mechanism that publishes the seller’s asking price. While Yilankaya has shown
that such gain from secrecy vanishes at equilibrium as a rational buyer would not maintain the prior
belief upon seeing the seller’s choice of the double auction, one could argue that Goethe’s choice of
secret reserve price might be an anticipation of Yilankaya’s case subject to Goethe’s understandable
limitations on belief updating. Such an explanation, however, would have trouble reconciling with
the difference that, conditional on a trade, the payment made by the buyer in Yilankaya’s double
auction depends on the buyer’s bid, while not so in Goethe’s mechanism. Had the payment rule in
the double auction been changed to be independent of the buyer’s bid, as in Goethe’s auction, then
in the private-value model Goethe’s private information would not have mattered at all, nor would
there have been any need for the mediator to reveal it, to the buyer.

Let us therefore provide an alternative explanation based on an idea that Goethe might have
thought that what he privately knew could adversely affect a potential buyer’s evaluation of the
poem, leading to Goethe concealing his information in the hope of avoiding such an adverse effect.
Specifically, consider the interdependence between Goethe’s and the publisher’s valuations of the
manuscript, as well as the signaling effect of Goethe’s sales offer. On the one hand, what Goethe
knew about the quality of his poem would affect any publisher’s evaluation of the publication rights
of the poem. On the other hand, the publisher’s knowledge about the book market would also
affect Goethe’s assessment of how much he could make from the poem. Thus, Goethe was facing
Akerlof ’s (1970) lemons dilemma. His willingness to sell might be taken as a negative signal about
the poem that could dampen a publisher’s enthusiasm to buy it, and the publisher’s willingness to
pay a positive signal that could make Goethe reluctant to sell the poem right away.

Viewed from this perspective of mechanism design by a privately informed principal, Goethe’s
choice of hiding his reserve price can be understood as an attempt to mitigate the lemons problem.
The standard alternative, a take-it-or-leave offer with a posted price, is unsafe in the sense that its
performance depends on the posterior belief held by the buyer. The performance may be so bad
that the seller may rather offer a mechanism that conceals his private information by keeping the
price secret until the buyer has submitted a bid. Among such inscrutable mechanisms, those whose
performances are independent of the buyer’s posterior belief are called safe, a notion due to Myerson
(1983). We shall demonstrate the gain from inscrutability by constructing a safe mechanism that
would have generated more expected profits for Goethe for some types of private information. As in
Goethe’s mechanism, conditional on a trade, the buyer’s payment is independent of the buyer’s bid.
We shall also show that Goethe’s mechanism lacked a component necessary for it to be safe, which
explains why his mechanism was eventually corrupted by the mediator.2

2 Not only was Goethe back then hampered by his limited knowledge of game theory, but so also are we, as the literature has
not reached the state of characterizing the equilibria of such an informed-principal game involving the lemons problem.
For examples of the current literature, see Balkenborg and Makris (2015), who propose a novel solution concept in a
finite-type, non-auction and common-value model where the buyer has no private information, and Mylovanov and
Tröger (2012, 2014), who characterize an equilibrium refinement, strong neologism-proofness, in private-value models.
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2 The gain from secrecy

Let us consider a simple setup of interdependent valuations. There are two players, both privately
informed: a seller called player 0, our Goethe here, and a buyer called player 1, Vieweg in our story.
Each player i’s signal is a random variable independently drawn from the uniform distribution on
[0, 1]. If the realized signal is t0 for the seller and t1 for the buyer, the ex post value of the good (the
publication rights of the poem) equals t0 + rt1 for the seller and t1 + rt0 for the buyer, where r is a
parameter strictly between 0 and 1.

Suppose the two parties interact according to an informed-principal game, as first formulated
by Myerson (1983). First, each player is privately informed of his realized signal, or type. Second, the
seller publicly commits to a mechanism to sell an indivisible good. Third, the mechanism is operated
to determine whether the good is sold and who pays whom how much. If the mechanism stipulates
that the seller sends a message, then the seller does so accordingly. At this point, he can either choose
a message to send or have it announced if he has anticipated his message beforehand, as Goethe did.
Once the outcome mandated by the mechanism is carried out, the game ends.

A typical kind of selling mechanism in bilateral trades is the take-it-or-leave offer at a price
announced by the seller at the outset. Such a mechanism with a posted price p ∈ R, say, amounts to
a communication game where the seller and buyer independently announce whether to accept the
price; if both say yes then the good is traded at the price p, otherwise no trade occurs. With values
interdependent, the seller’s private signal affects the buyer’s valuation of the good. Consequently,
posted prices are unsafe in the sense that their outcomes depend on the buyer’s posterior belief about
the seller’s signal inferred from the prices.

Following Maskin and Tirole (1990, 1992), let us not assume that the seller has the power of
choosing an equilibrium in the game through persuading the buyer to adopt a posterior belief
desirable to the seller. Then the seller, in choosing a mechanism, is faced with a situation similar
to ambiguity aversion, with the role of multiple priors played here by the multiple posterior beliefs
that the buyer may adopt. Thus, in the spirit of the maximin criterion for an ambiguity-averse
decision-maker, let us focus on the non-trusting posterior belief that the seller’s type is degenerate
to the lowest possible point, zero.3 Suppose that, conditional on the seller’s choice of any posted-
price mechanism, the buyer adopts the non-trusting posterior. The seller’s expected profits from
posted-price mechanisms are then calculated.

Lemma 1 Given any posted price p, a type-t1 buyer accepts p if and only if t1 ≥ p, and a type-t0 seller’s
expected profit is equal to

π0(t0, p) :=
{((

1 − r
2

)
p − r

2 − t0
)

(1 − p) if t0 ≤ (1 − r/2)p − r/2.

0 if t0 ≥ (1 − r/2)p − r/2.
(1)

PROOF: Based on the non-trusting posterior, a type-t1 buyer’s expected value of the good is equal to
t1 + r · 0 = t1, hence his best response is to accept the price p if and only if t1 ≥ p. Thus, the seller
knows that, conditional on the event that the buyer accepts p, the buyer’s type is uniformly distributed
on [p, 1]. Hence any type-t0 seller’s expected value of the good is equal to t0 + r(p + 1)/2 conditional

3 Binmore et al. (2012) relate the history of how the maximin criterion came about. The opposite alternative to such a
maximin perspective in the informed-principal literature is to consider equilibrium refinements such as Myerson’s (1983)
core and neutral mechanisms and Mylovanov and Tröger’s (2012, 2014) strong neologism-proof mechanisms developed
from Farrell (1993).
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on the event that his decision is pivotal, that is, that the buyer accepts the price p. Consequently, his
best response is to accept p if and only if t0 + r(p + 1)/2 ≤ p, that is, t0 ≤ (1 − r/2)p − r/2, and
Equation (1) follows. �

Corollary 1 The posted price p∗ that yields the highest expected profit for the type-0 seller among all
posted prices is

p∗ = 1

2 − r
, (2)

and

π0(0, p∗) = (1 − r)2

2(2 − r)
. (3)

PROOF: When t0 = 0, Equation (1) becomes π0(0, p) = max
{

0,
(
1 − r

2

)
p − r

2

}
(1 − p). As a

function of p, π0(0, p) is maximized at p = 1/(2 − r) =: p∗. Then Equation (3) follows. �

Instead of posting a price at the outset, the seller could keep it secret until the buyer’s message has
been sent. That was what Goethe did. More generally, the seller could use an inscrutable mechanism
upon the announcement of which the seller provides no indication of his type; when operated, the
mechanism solicits messages from both the buyer and the seller and determines the outcome based
on their messages. To be credible from the buyer’s perspective, an inscrutable mechanism needs to
be seller-incentive feasible in the sense that truth-telling to the mechanism is the seller’s best response
based on his prior belief. (There is nothing for the seller at this point to update about the buyer, who
has not acted.) According to Myerson (1983), such an inscrutable mechanism is called safe if it is
not only seller-incentive feasible, but also buyer-incentive feasible whichever posterior belief that the
buyer may hold. A safe mechanism provides a safeguard for the seller’s profits because he can always
count on its outcome, free of the tyranny of posterior beliefs. Furthermore, as demonstrated next,
one can construct a safe mechanism that generates greater expected profits for a non-degenerate set
of seller types.

Here is the intuition for such gain of secrecy. By the envelope-theorem characterization of in-
centive compatibility, the seller’s expected profit at any equilibrium is a decreasing function of his
type, and the rate of decrease equals the probability that trade occurs conditional on his type. In
any posted-price mechanism, this probability is insensitive to the seller’s type as long as the seller
accepts the price. That is, once the seller has offered the good for sale at the posted price, he cannot
send any further message to the mechanism. By contrast, in a safe inscrutable mechanism, the seller
does not announce his type before the buyer’s message is submitted, hence the probability of trade
can be adjusted according to the seller’s message and in particular the probability decreases in the
seller’s type. Thus, as the seller’s type increases, his expected profit decreases faster in a posted-price
mechanism than in a safe mechanism, so eventually the former profit falls below the latter profit.
That is a gain from secrecy, an insight that Goethe might have reached in opting for a secret reserve
price.
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3 A safe intrigue

Consider the following inscrutable mechanism, denoted S . The seller and buyer simultaneously
and independently submit reports of their types, say, t0 from the seller and t1 from the buyer. If
t0 > 1 − √

r, then no trade occurs and neither party makes a payment. If t0 ≤ 1 − √
r, then the

seller pays the buyer a signing bonus equal to

r(1 − r)

2(2 − r)
t0(2 − t0), (4)

and if, in addition, t1 ≥ τ1(t0), where

τ1(t0) := (1 − r)t0 + 1

2 − r
, (5)

then the good is sold to the buyer at a price equal to

τ1(t0) + rt0. (6)

Lemma 2 Given any belief about the seller’s type, S is incentive feasible for the buyer.

PROOF: Pick any t0 ∈ [0, 1] and calculate the buyer’s expected payoff conditional on the seller’s type
being t0. We are done if S is incentive compatible and individually rational for the buyer conditional
on t0. If t0 > 1 − √

r then the buyer’s payoff equals zero regardless of his actions. If t0 ≤ 1 − √
r, the

buyer receives a signing bonus equal to expression (4), which is non-negative because 0 < r < 1 and
0 ≤ t0 ≤ 1 and is contingent only on t0; in addition, the buyer receives an additional payoff equal to

t1 + rt0 − (τ1(t0) + rt0) = t1 − τ1(t0)

if and only if his report t̂1 > τ1(t0). Thus, it is optimal for the buyer to report truthfully, and
participation guarantees him a non-negative payoff. �

Lemma 3 S is incentive feasible for the seller (given the seller’s prior belief).

PROOF: Let us calculate a type-t0 seller’s expected profit from reporting t̂0. If t̂0 > 1 − √
r then he

gets zero profit. If t̂0 ≤ 1 − √
r then the seller’s expected profit equals

u0(t̂0, t0) = (
1 − τ1(t̂0)

) (
τ1(t̂0) + rt̂0

) −
∫ 1

τ1(t̂0)
(t0 + rt1)dt1 − r(1 − r)

2(2 − r)
t̂0(2 − t̂0)

= (
1 − τ1(t̂0)

) ((
1 − r

2

)
τ1(t̂0) + rt̂0 − t0 − r

2

)
− r(1 − r)

2(2 − r)
t̂0(2 − t̂0)

(5)= 1 − r

2(2 − r)

(
(1 − t̂0)

(
(1 + r)t̂0 − 2t0 + 1 − r

) − rt̂0(2 − t̂0)
)

= 1 − r

2(2 − r)

(
(1 − t0)2 − r − (t̂0 − t0)2) . (7)

Thus, if t0 ≤ 1 − √
r then u0(·, t0) is maximized at t̂0 = t0 and the maximand is non-negative; if

t0 > 1 − √
r then u0(·, t0) is maximized at t̂0 = 1 − √

r and the maximum is negative, not as good
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as simply the zero payoff from reporting truthfully that t̂0 = t0. Thus, the mechanism is incentive
compatible and individually rational for the seller. �

It follows from Lemmas 2 and 3 that the mechanism S is safe. Next we show that S beats any
posted-price mechanism for some types of seller.

Proposition 1 For any posted-price mechanism, if the buyer adopts the non-trusting posterior belief,
there exists a set of seller types, of strictly positive measure, who strictly prefer S to the posted-price
mechanism.

PROOF: In S , the probability of trade conditional on the seller’s type t′0 is equal to

q(t′0) =
{

0 if t′0 > 1 − √
r,

1 − τ1(t′0)
(5)= 1−r

2−r
(1 − t′0) if t′0 ≤ 1 − √

r.
(8)

Denote by U0(t0) a type-t0 seller’s expected profit from S . By the envelope theorem (Milgrom and
Segal 2002), due to the seller-incentive compatibility of S ,

U0(0) = U0(1) +
∫ 1

0
q(t′0)dt′0 ≥

∫ 1

0
q(t′0)dt′0

(8)=
∫ 1−√

r

0

1 − r

2 − r
(1 − t′0)dt′0

= 1 − r

2 − r

(
1 − √

r − 1

2

(
1 − √

r
)2

)
= (1 − r)2

2(2 − r)

(3)= π0(0, p∗). (9)

Recall from Lemma 1 that π0(t0, p∗) is the type-t0 seller’s expected profit from the posted-price p∗
that maximizes the type-0 seller’s expected profit among all posted prices, given that the buyer adopts
the non-trusting posterior, and Corollary 1 says that this optimal posted price for the type-0 seller is
unique. Thus, there are only two possible cases:

a. Either the given posted price p is not p∗. Then, by uniqueness of p∗, π0(0, p∗) > π0(0, p). Then
Inequality (9) implies that the type-0 seller strictly prefers the safe mechanism S to the posted-
price mechanism p. Furthermore, by continuity of U0 and π0(·, p), there is a non-degenerate
interval (0, δ) such that U0(t0) > π0(t0, p) for all t0 ∈ (0, δ).

b. Or the given posted price p is p∗. For any t0 ∈ [0, (1 − r)/2], Equations (1) and (2) imply

π0(t0, p) = π0(t0, p
∗) =

((
1 − r

2

) 1

2 − r
− r

2
−t0

) (
1 − 1

2−r

)
= 1 − r

2(2 − r)
(1 − r − 2t0).

Hence for any t0 ∈ (0, (1 − r)/2),

∂

∂t0
π0(t0, p) = −1 − r

2 − r
< −1 − r

2 − r
(1 − t0) = U ′

0(t0),

where the last equality follows from the envelope theorem and Equation (8). Thus, when t0
increases from zero, U0(t0) decreases more slowly than π0(t0, p) does. This, coupled with the fact
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U0(0) ≥ π0(0, p) derived in inequality (9), implies that U0(t0) > π0(t0, p) for all t0 ∈ (0, (1 −
r)/2].

Therefore, in each case, there is a strictly positive measure of seller types who strictly prefer S to the
posted-price mechanism. �

4 The urge for betrayal

While Goethe might have intuited the possible gain from secrecy illustrated above, it would be unfair
to expect him back then to have been able to design a mechanism as elaborate as modern economic
theory facilitates. Instead, his mechanism, denoted G , amounts to soliciting a bid and an ask from
the buyer and seller simultaneously so that trade occurs if and only if the buyer’s bid is above the
seller’s ask, in which case the buyer pays for the good at a price equal to the seller’s ask. While the
mechanism is inscrutable and its payment scheme, as in our safe mechanism, makes the buyer’s
payment conditional on a trade independent of the buyer’s bid, it is not safe.4

Proposition 2 G is not safe.

PROOF: Suppose that G is safe, that is, there is a strategy profile (s0, s1) : [0, 1]2 → R
2 that maps

the type-t0 seller to an ask s0(t0) and the type-t1 buyer to a bid s1(t1) such that (i) for any t0 ∈ [0, 1],
s0(t0) is the type-t0 seller’s best reply to s1 based on the prior distribution of the buyer’s type, and
(ii) for any (t0, t1) ∈ [0, 1]2, s1(t1) is the type-t1 buyer’s best reply to s0(t0) provided that the seller’s
type is t0. Condition (ii) means that, for any (t0, t1) ∈ [0, 1]2, s1(t1) maximizes the type-t1 buyer’s
ex post payoff (t1 + rt0 − s0(t0)) 1x≥s0(t0) among all possible bids x ∈ R. That implies s1(t1) = t1 +
rt0 for all (t0, t1) ∈ [0, 1]2, which is impossible because the buyer, in submitting his bid, does not
know what t0 is equal to. �

Consequently, Goethe’s mechanism is still at the mercy of the posterior belief held by the buyer,
Vieweg, conditional on Goethe’s choice of G . In deciding on how much to bid in G , Vieweg would be
uncertain about Goethe’s ask, which Vieweg wished to know in order to infer about Goethe’s type,
as the type affects Vieweg’s valuation of the good. Whichever posterior belief he might have adopted,
Vieweg’s evaluation of the publication rights might fall below Goethe’s asking price, resulting in
no trade. In such an event, had he known what the ask was equal to and figured that the updated
evaluation was above the ask, Vieweg would wish to have increased his bid.

This inefficiency problem of Goethe’s mechanism was resolved by corruption. As mentioned
earlier, Counsel Böttiger, to whom Goethe entrusted the secret reserve price, revealed it to Vieweg
before Vieweg submitted his bid. Seeing Goethe’s ask s0(t0) thus provided an update about Goethe’s
type t0, and Vieweg could optimally bid up to his updated valuation of the publication rights.
Consequently, given Goethe’s ask s0(t0), the outcome is efficient.

Counsel Böttiger’s betrayal of Goethe’s trust is rationalizable as his mediator role means that
he could benefit, pecuniarily or not, from the gain of trade. Not every kind of inefficiency would
result in such betrayal of confidence, however. For example, the safe mechanism S is not efficient
either, because trade occurs in S only if t1 ≥ τ1(t0), that is, (t1 + rt0) − (t0 + rt1) ≥ 1 − t1. But had

4 An indirect mechanism such as G is said to be safe if and only if it admits a Bayesian Nash equilibrium such that the
outcome-equivalent direct revelation mechanism is safe.
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Goethe used S , there would be no point in Böttiger revealing Geothe’s secret message to Vieweg,
because by the definition of safeness Vieweg’s action would not have been altered by the knowledge
of Goethe’s private information.
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