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ABSTRACT. – This paper reports the results of an experimental wine auction. Participants of the
experiment were randomly assigned to three rooms. In each room four wines had to be evaluated, but
the level of information to which participants had access differed across rooms. After the evaluations,
the wines were sold sequentially, by four separate Vickrey auctions with secret reservation prices. We
ﬁnd that certain socio-economic characteristics such as gender, income and consumption habits, have
a signiﬁcant impact on the willingness to pay for wine, while others such as age and nationality, do not.
We also ﬁnd that once individuals have read the label characteristics and extracts from wine guides, the
taste of the wines does not have an additional impact on willingness to pay. Conversely, if individuals
who have only tasted the wines blindly are informed about the wine characteristics and opinions from
experts, their willingness to pay increases substantially.

L’impact de l’information sur les prix aux enchères du vin :
résultats d’une expérience
RÉSUMÉ. – Ce travail présente les résultats d’une enchère expérimentale de vin. Les
participants de l’expérience ont été répartis de façon aléatoire dans trois salles. Dans chaque salle,
quatre vins étaient évalués, mais le niveau d’information auquel les participants avaient accès différait
d’une salle à l’autre. Une fois les évaluations terminées, les vins étaient vendus séquentiellement lors
de quatre enchères Vickrey indépendantes avec prix de réserve secrets. Nous trouvons que certaines
caractéristiques socio-économiques comme le sexe, le revenu et les habitudes de consommation, ont
un effet signiﬁcatif sur la disposition à payer pour un vin, alors que d’autres comme l’âge et la nationalité
n’en ont pas. Nous trouvons également qu’une fois que les individus ont lu les caractéristiques des
étiquettes et qu’ils ont consulté les extraits de guides, le goût des vins n’a pas d’effet supplémentaire
sur la disposition à payer. En revanche, si les individus qui ont dégusté les vins à l’aveugle sont informés
des caractéristiques des étiquettes et des appréciations des spécialistes, leur disposition à payer
augmente substantiellement.
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1 Introduction
The willingness to pay for a consumption good depends, among other things, on
the degree of product-information that is available to the consumer. A consumer
that knows all the relevant product-characteristics will put a different value on the
good than a consumer that is for some reason only partially informed. There are
many situations in which it is important to learn how willingness to pay is affected
by the extent to which consumers are informed about a product. For example, in
launching a new food product, it is crucial for the producer to know how potential
buyers are inﬂuenced by package descriptions and the taste of the product; for
manufacturers of durable goods like cars or televisions, it is important to know how
potential buyers react to consumer reports and different forms of publicity; before
starting a campaign to inform the public on an epidemic like BSE, it is important
for the authorities to anticipate its effects on beef consumption.
In this paper we establish empirically how the willingness to pay for wine depends
on the degree of wine-information that is available to the consumer. Although a
study of the link between willingness to pay and information could be interesting
for other types of consumption goods also, the issue appears particularly relevant
in the case of wine. Note that ﬁeld data, such as data from wine sales at auction
houses, would not enable us to estimate the impact of information on the willingness to pay for wine. The data that auction houses like CHRISTIE’s and SOTHEBY’s
make public in their sales catalogues and auctioneer’s books (see ASHENFELTER
(1989), GINSBURGH (1998), and MCAFEE and VINCENT (1993) for empirical analyses
of these data sources) contain detailed descriptions of the wines that were auctioned
and the (winning) bids that were submitted, but they reveal nothing about the level
of information to which the bidders had access. For the same reason, contingent
valuation survey data would not be very helpful either.
To obtain the necessary data, we therefore organized an experimental wine auction. The auction took place during a scientiﬁc conference on oenometrics, and
the people (mainly economists, but also some medical doctors and specialists in
marketing) that attended this conference were the actual participants of the experiment. The participants were randomly assigned to three conference rooms. In each
room the experiment was made up of two parts: in the ﬁrst part the participants
were required to evaluate four wines, and in the second part these wines were
sold by auction. The ﬁrst part of the experiment was different in the three rooms.
Although the same four wines were evaluated in each room, the type of information to which participants had access differed from room to room. The participants
in room 1 could see the labels on the wine bottles, they could read extracts from
inﬂuential wine guides and all sorts of technical details about each wine, and they
could taste the wines. Compared to room 1, the participants in the other two rooms
were partially informed. The participants in room 2 could read the labels, the guide
extracts and the technical details, but they were not given the possibility to taste
the wines. Inversely, the participants in room 3 could taste the wines but could not
read the labels, guide extracts and technical details. The second part of the experiment was identical in the three rooms. Once the wines were evaluated in a room,
they were sold sequentially, i.e. one after the other, by four separate sealed-bid second-price auctions (also known as Vickrey auctions) with secret reservation prices.

THE IMPACT OF INFORMATION ON WINE AUCTION PRICES

39

After each auction round the winner of the wine was announced, if there was one,
but the participants were not informed about any of the submitted bids nor about
the reservation price of the wine.
The data of this experiment are analyzed under the assumption that the participants in a room had independent private values1 for a wine (but each participant’s
values could differ across the wines that were auctioned). As is well known, in
a standard single-object private-value Vickrey auction, the dominant strategy for
agents is to bid their private value for the object, i.e. it is optimal for agents to bid
their willingness to pay (this is precisely the reason why this auction mechanism
was chosen by us). As described above, we did not sell one but several objects. We
show that some additional assumptions are needed to ensure that the participants
submitted bids equal to their valuation for the wines in this more general context
as well. Given these assumptions and the fact that the assignment of participants to
rooms was randomized, it follows that for each wine the effect of taste (resp. label
characteristics and wine guides) on the willingness to pay is identiﬁed by simply
contrasting the distribution of bids in room 1 with the distribution of bids in room 2
(resp. room 3).
The paper proceeds as follows. In the next section we describe the design of the
experiment. Section 3 shows under which conditions it is optimal for bidders to
bid their willingness to pay in sequential Vickrey auctions. Section 4 presents the
empirical results, and section 5 concludes.

2 The experiment
The experiment was conducted during the VI-th Oenometrics conference. This
two-day conference took place in October 1998 in Ajaccio, the largest city on the
French island of Corsica. Our experimental session was scheduled on the ﬁrst day
of the conference, just after the keynote speech. After the keynote speaker had ﬁnished his talk, one of us reminded the conference participants that an experimental
wine auction was about to take place. It was explained that those willing to participate in the experiment had to draw a number from a box, and that the number
would randomly assign them to one out of three smaller conference rooms. Each
individual who actually drew a number was directed to the selected conference
room, and was seated at a table with his/her number written on it. On each table
there was a letter and an envelope containing all material for the experiment. All
individuals were required to read the letter but not open the envelope. The letter
informed them about the conditions under which the experiment would be held. As
the experimental conditions were slightly different in the three rooms, the letters
differed somewhat from room to room. They can be found in the appendix.2 We

1. Note that MCAFEE and VINCENT (1993) also adopt the independent private value paradigm in their
theoretical explanation of the declining price anomaly observed in wine auction data.
2. Since the conference took place in France, and since many conference participants were French,
these letters and all the other documents used in the experiment were written in English and in
French. We only publish the English versions.
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asked individuals who accepted the conditions and who wanted to participate in the
experiment to sign the letter.3 After all the letters were collected in a given room,
the door was closed and the experiment started.
The three experiments began more or less simultaneously. In each room one of us
was the experimenter. We were assisted by students from the Ecole du Commerce
et de la Distribution d’Ajaccio (two students in room 1, and one in rooms 2 and 3).
In each room we began the session by reading, aloud and in English, an introduction: we welcomed the subjects, asked them not to communicate or interact with
each other, and told them to raise their hand if at some point during the session
they had a question; we then said that we would start reading the instructions in
English, and that they could ﬁnd written versions of the text, one in English and
one in French, among the material contained in their envelope. These instructions
can be found in the appendix.
In each room we ﬁrst asked the subjects to answer a number of questions concerning their socio-economic characteristics (they were asked to ﬁll in parts A and B of
the questionnaire; the questionnaire was identical in each room and is given in the
appendix). The session then proceeded with an evaluation of four different wines.
Although the same four wines were evaluated in the three rooms, the type of evaluation differed from room to room. In room 1 the wines were evaluated as follows.
First the subjects were required to look carefully at four wine description forms that
were included in their envelopes. Each form was numbered 1, 2, 3, or 4 and contained a photo of the label of the wine bottle as well as some additional information
concerning the product such as technical details on production techniques and viniﬁcation methods, extracts from wine guides, and publicity by the wine producer.4
Once the subjects had read the wine descriptions, they were served four transparent
and plastic cups, each one ﬁlled with approximately 3 cl of wine. Each cup was
numbered, again between 1 and 4. Subjects were told that there was a one-to-one
correspondence between cups and wine descriptions, i.e. the wine in say cup j corresponded to the wine described in form j. We gave the subjects some bread and
asked them to taste the wines. After all subjects had ﬁnished tasting the wines (the
majority of subjects completely drank all their cups), we asked them to grade each
product in view of its description form and its taste. Each wine had to be graded
on a scale from 0 (very bad) to 10 (very good), and all grades had to be reported in
part C of the questionnaire form. We told subjects that the questionnaires would be
collected, and advised them to copy their grades on a separate piece of paper. We
recommended the subjects to do this because we expected that the grades could help
them in determining the wine bids in the second part of the experiment.
The subjects in room 2 had the opportunity to read the four descriptions forms,
but were not allowed to actually taste the wines.5 Here the subjects had to evaluate
the wines on the basis of wine descriptions only. The subjects in room 3 had the
opportunity to taste the wines, but did not get access to the wine description forms.
Here the wines were thus evaluated blindly. The subjects got some bread, and here
as well most of them drank all the wine. Similarly as in room 1, the subjects in
rooms 2 and 3 were asked to grade each wine on a 0-10 scale, and report all grades

3. It turned out that all persons who had drawn a number signed the letter. Hereafter these persons will
be referred to as the subjects.
4. The four wine description forms are available upon request or can be found as an appendix to the
working paper 04-01 at http://www.inra.fr/ESR/UR/lea/document.htm.
5. For fairness reasons they could, however, taste the wines at the end of the experiment.
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in part C of the questionnaire. Subjects were again encouraged to copy the grades
before we collected the questionnaire forms.
Once the four wines were evaluated in a given room we proceeded with the wine
auction. This second part of the experiment was completely identical in each of
the three rooms. We told subjects that the wines they had just evaluated would be
auctioned separately, ﬁrst wine 1, then wine 2, etc…, and that each wine would be
sold per lot of six bottles at a Vickrey auction with a secret reservation price ﬁxed
by us. We explained this auction mechanism and illustrated it with two examples.
We made sure that all subjects understood the principle. The subjects were told
that the winner had to pay the winning price to us and that the wine bottles would
be sent to her/his home address without any additional charges. We told them that
the secret reservation prices were equal to the wholesale prices of the wines, and
showed them four small envelopes containing our reservation prices. The reservation prices remained secret during the experiment, but we told subjects that they
could, if they wished, consult the envelopes at the end of the session.
Subjects could bid for a particular wine, by picking the appropriate small envelope (there were four of them in the big envelope, each one numbered between 1
and 4), by indicating on the included piece of paper their bid, and by reinserting the
piece of paper in the small envelope. We explained them that once all bids (for the
wine that was to be auctioned) were submitted, we would collect the corresponding envelopes and compare the bids. We told them that if there was no winner, we
would directly move on the next auction round, without making public any of the
submitted bids. If there was one, we would announce the winner’s identiﬁcation
number, ask the winner to come to us and reveal her/his name, and then continue
with the next round, again without revealing the submitted bids. In case the highest
bid was submitted by two or more subjects simultaneously, we would select the
winner at random among these subjects. It is important to stress that the bids were
submitted and collected separately. That is, in each auction round, the participants
were requested to bid only for the particular wine that was on sale in the auction
round; similarly, we only collected the envelopes corresponding to the wine that
was sold during the current auction round.
We ﬁnally gave the subjects ﬁve minutes to read the instructions on their own,
checked if there were questions, and when there were no longer any we proceeded
with the sale by auction of the wines.
Thirty two individuals participated in the experiment: 10 of them were randomly
assigned to room 1, 11 to room 2, and 11 to room 3.6 Since 56 individuals were registered at the conference, this implies a participation rate of 57%. After the experiment we talked with the non-participants, and it turned out that they had various
reasons for their refusal. Some non-participants had objections of principle to auctions; others perceived auctions as something too risky and were afraid of losing
money; still others indicated that they had no extra luggage space or mentioned that
they lacked liquidity. Clearly, the last group of individuals might have participated
if we had told them before the start of the experiment a) that the bottles were sent
to their home address and b) that it was not necessary to pay in cash.

6. Initially the box contained only thirty numbers: the ﬁrst ten numbers for room1, the ﬁrst ten for
room2, and the ﬁrst ten for room3. When there were no more numbers left, i.e. when thirty individuals had picked a number, the person who stood with the box discreetly put in the next thirty numbers (the next ten numbers for room1, etc.). The purpose of this sampling mechanism was to avoid a
too unequal distribution of subjects among the three rooms.

42

ANNALES D’ÉCONOMIE ET DE STATISTIQUE

Before turning to the next section, we comment on the products chosen for this
study. Unlike most experimental auction studies,7 we have chosen real products, and
not artiﬁcial or ﬁctitious ones. The disadvantage of this choice was that it implied
a loss of experimental control over certain economic variables. For instance, we
had no control over individual preferences like in laboratory auctions (see for a
survey KAGEL, 1995). In laboratory auctions, the value of an artiﬁcial good is typically represented by a random drawing from some distribution function, implying
that individual preferences can be observed and controlled by the experimenter.
The obvious advantage of real goods over artiﬁcial ones was that they rendered the
experiment more realistic and more similar to ﬁeld auctions.
The four wines selected for this study were all red wines. Wine 1 (Beaune
Bressandes) and wine 2 (Nuits Saint Georges) were Burgundy wines, wine 3
(Château Berliquet) and wine 4 (Château Haut-Marbuzet) were Bordeaux wines.
In October 1998, when the experiment was conducted, these wines were still very
young – wines 1, 2, and 3 were from the 1995 vintage, and wine 4 from the 1996
vintage – and not yet mature. At that time it was thought that the wines had a good
ageing potential and that they had to be kept for a period varying between 3 to
15 years before reaching their optimum. The four wines were bought by us directly
at the château or at the domain. The prices per lot of six bottles were FFr660,
FFr570, FFr660, and FFr900 respectively. We ﬁxed the reservation prices per lot of
six bottles at FFr600, FFr510, FFr600, and FFr840 respectively. Since the purchase
prices did not include the proﬁt margin usually added by retailers, and since we
substracted FFr60 per lot of six bottles for each wine, our reservation prices were
reminiscent of wholesale prices. It should be mentioned that whereas the Bordeaux
wines could easily be found on the market, the Burgundy wines could not because
they were produced in small quantities. After the wines were bought and sent to
Ajaccio (for the wine tastings we sent 6 bottles of each wine to Ajaccio), we realized that our two Bordeaux wines were also included in the sample of wines used
by COMBRIS, LECOCQ and VISSER (1997) to estimate a hedonic price equation for
Bordeaux wines. All the 541 wines in that sample were blindly evaluated and then
graded on a 0-20 scale by expert tasters. Château Haut-Marbuzet received a 16.75
from the experts, the second highest grade in the sample, and château Berliquet a
12.25, which was slightly higher than the average grade in the sample (11.21).

3 Sequential Vickrey auctions
The models that are considered in the theoretical literature on multiple-object
sequential auctions do not fully capture all the speciﬁc features of our experimental auction, so that the results and implications of this literature are not directly
applicable to our setting. Most models assume for instance that each participant
only wants one object, i.e. there is no utility associated with obtaining a second
object (BERNHARDT and SCOONES, 1994; ENGELBRECHT-WIGGANS, 1994; GALE and
HAUSCH, 1994; MCAFEE and VINCENT, 1993; WEBER, 1983). Since the subjects in
our experiment could in principle buy more than one type of wine, this assumption
7. LUCKING-REILEY (1999) is one of the exceptions we are aware of. He studied the revenue equivalence
theorem using data from auctions for collectible trading cards. His data were generated in experiments conducted over the Internet.
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is clearly too restrictive in our case. Some models do allow the agents to have multiple-object demand functions (BLACK and DE MEZA, 1992; VON DER FEHR and RIIS,
1999), but still do not reﬂect all aspects of our experimental auction. Black and
de Meza assume for instance that the objects to be auctioned are strictly identical.
Furthermore, their auction mechanism differs from ours in that the winner of the
ﬁrst object has the option to buy the other objects at the ﬁrst-round winning price.
VON DER FEHR and RIIS consider sequential Vickrey auctions in which the objects
are allowed to differ, but they suppose that at the start of the ﬁrst round agents do
not know their valuations for the objects sold in subsequent rounds (this assumption can clearly not hold in our case since the subjects evaluated all wines before
the start of the auctions). Furthermore, they assume that there are no reservation
prices, thereby implicitly assuming that there is a winner in each auction round.
In this section we show what the optimal bidding strategies are in private-value
sequential Vickrey auctions, and under which conditions it is optimal for bidders
to bid their willingness to pay. For this purpose we consider a model that draws on
the model proposed by VON DER FEHR and RIIS, but which differs in two respects: we
assume that at the start of the game agents know their private values for all objects,
and we incorporate secret reservation prices in the model.
Assume that there are just two risk-neutral players, indexed by i = A, B, and
two objects (denoted 1 and 2). The objects are allowed to be different and are sold
sequentially. At the start of the game, each player knows her/his private valuations
for the two objects, but not those of the other player. Let vi1 denote i’s valuation of
the ﬁrst object. Let vi2W denote the valuation of the second object if agent i wins the
ﬁrst object and vi2 if he/she does not. We assume that the parameter δ ≡ vi2W − vi2 is
the same for both agents and is common knowledge. If the objects are substitutes
1
then δ < 0; if they are complements then δ > 0. The valuations vA
and vA2 (resp.
1
2
1
vB and vB ) are allowed to be dependent variables. The pair of values ( vA
, vA2 ) is
1
2
independent from the pair ( vB , vB ) , and both pairs are drawn from the same, commonly known, distribution function. The reservation prices for the two objects are
denoted p1 and p2 The prices are allowed to be dependent variables, but they are
assumed to be independent of the values vi1 and vi2 , i = A, B , and their distribution
function (as perceived by the players) is also common knowledge.
To determine the optimal strategy in this two-stage game, we proceed by backward induction. In the second auction, the optimal bidding strategy of each player
is to submit a bid equal to its valuation (VICKREY, 1961), i.e. player i submits either
vi2 or vi2 + δ, depending on whether the player lost or won the ﬁrst auction round.
Let us denote β(.) the symmetric increasing equilibrium bidding function in the
ﬁrst auction. The equilibrium bidding function maps, for each player i, the value
vi1 into a bid β(vi1 ) . Assume now that in the ﬁrst auction player B behaves according to this equilibrium strategy, so that player B submits β(vB1 ). Then, if in the ﬁrst
auction player A submits bA, her/his expected proﬁt function is given by
1
π(bA ; vA
, vA2 ) =

∫ b >β(v
A

1
{vA
− β(vB1 )} + E [max(vA2 + δ − vB2 , 0)1{vB2 > p 2 } | vB1 , p1 ]dGv1 (vB1 )dFp1 (p1 )

1
1
B )>p

+

∫

B

E [max(vA2
p1 <bA <β (vB1 )
+

∫ p >b
1

A

− vB2

− δ, 0)1{vB2

+δ > p

2

} | vB1 , p1 ]dGv1
B

(vB1 )dFp1 (p1 )

E [max(vA2 − vB2 , 0)1{vB2 > p 2 } | vB1 , p1 ]dGv1 (vB1 )dFp1 (p1 )

or p1 >β (vB1 )

B
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where 1{.} is the indicator function, equal to one if its argument is true and zero
otherwise, E [. | .] denotes a conditional expectation, and Fp1 (.) and Gv1 (.) repreB
sent the marginal distribution functions of p1 and vB1 . The ﬁrst term corresponds
to the case where player A wins the ﬁrst auction, the second term to the case where
player B wins the ﬁrst auction, and the third term to the case where neither player
wins the ﬁrst auction. Recall here that the object was only sold if the second highest bid was above or equal to the reservation price. Also recall that no information whatsoever was released between auction rounds. However, this is not a crucial point since it can be shown that player’s A strategy in the second round and
expected proﬁt function remain unchanged in a situation where private values and
the reservation price of the ﬁrst object are made public after the ﬁrst round.
Deriving the expected proﬁt function with respect to bA gives
∂
1
π(bA ; vA
, vA2 ) =
∂bA

+
−

∂β−1 (bA )
1
gv1 (β−1 (bA ))Fp1 (bA )(vA
− bA )
B
∂bA

∂β−1 (bA )
gv1 (β−1 (bA ))E [max(vA2 + δ − vB2 , 0)1{bA > p1}1{vB2 > p 2 } | β(vB1 ) = bA ]
B
∂bA

∂β−1 (bA )
gv1 (β−1 (bA ))E [max(vA2 − vB2 − δ, 0)1{bA > p1}1{vB2 + δ > p 2 } | β(vB1 ) = bA ]
B
∂bA

+ fp1 (bA )E [max(vA2 − vB2 − δ, 0)1{vB2 + δ > p 2 }1{β(vB1 ) > bA } | p1 = bA ]
− fp1 (bA )E [max(vA2 − vB2 , 0)1{vB2 > p 2 }1{β(vB1 ) > bA } | p1 = bA ]
where fp1 (.) and gv1 (.) are the density functions of p1 and vB1 . Replacing bA by
B

1
the equilibrium bid β(vA
) , we ﬁnd the following necessary condition for player A
to bid his willingness to pay in the ﬁrst auction.
Proposition 1. In a sequential Vickrey auction with two objects and secret reservation prices, a necessary condition such that the optimal bidding strategy for
1
1
player A is β(vA
is:
) = vA
1
1
1
gv1 (vA
)E [max(vA2 + δ − vB2 , 0)1{vA
> p1}1{vB2 > p 2 } | vB1 = vA
]
B

1
1
1
−gv1 (vA
)E [max(vA2 − vB2 − δ, 0)1{vA
> p1}1{vB2 + δ > p 2 } | vB1 = vA
]
B

1
1
1
+ fp1 (vA
)E [max(vA2 − vB2 − δ, 0)1{vB2 + δ > p 2 }1{vB1 > vA
} | p1 = vA
]
1
1
1
− fp1 (vA
)E [max(vA2 − vB2 , 0)1{vB2 > p 2 }1{vB1 > vA
} | p1 = vA
] = 0.

Of course a similar condition holds for agent B to play β(vB1 ) = vB1 . If δ = 0
1
1
and if the second order conditions are veriﬁed, then it is clear that β(vA
and
) = vA
β(vB1 ) = vB1 . That is, if the two objects are neither complements nor substitutes, the
players’ valuations (and hence bids) for the second object are not affected by the
results of the ﬁrst auction, and it is optimal for both players to bid their willlingness to pay in the ﬁrst auction. Since the hypothesis δ = 0 may well be unrealistic
in our experimental study, the question arises whether the necessary condition of
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Proposition 1 also holds in cases where δ ≠ 0. Since it appears impossible (even
after choosing speciﬁc distributions functions for the random variables in our
model) to derive an explicit solution for the optimal strategy β(.) , we answer this
question via a Monte Carlo experiment. We simulated valuations by assuming that
vB1 and vB2 are distributed as log-normal variates with means, standard errors and
correlation coeﬁcient equal to what is observed in our total sample (for wines 1
and 2). The valuations for wines 1 and 2 of player A are equal to means of the bids
(for wines 1 and 2). The reservation prices p1 and p 2 are also simulated using the
log-normal distribution: here the means are equal to the true reservation prices of
wine 1 and 2 (see section 2), and the standard errors and correlation coefﬁcient are
the same as those chosen for the distribution of (vB1 , vB2 ). Two main results are to
be drawn from this exercise. First, the condition of Proposition 1 is indeed veriﬁed
for a very large range of values for δ . Thus, at least for the valuations of A that we
have chosen in the simulations, there were many values for δ compatible with the
ﬁrst order condition of Proposition 1. Second, few bids were above the reservation
prices ﬁxed by us, i.e. few objects were actually sold in our Monte Carlo study. We
shall return to this second ﬁnding in the next section.
Before turning to the empirical results, it should be mentioned that our simplifying assumption regarding the number of players can be weakened without altering
the main conclusions of this section in a fundamental way. The hypothesis that δ
is the same for all agents can also be dropped, the only consequence would be that
the equilibrium strategies are no longer symmetric. Generalizing the model to the
case of k > 2 sequential auctions seems the most difﬁcult extension. But even in
this more complicated case it seems likely that there exist conditions (analogous to
the conditions in Proposition 1) under which it is optimal for all bidders to bid their
private values in all auctions.

4 Results
Some summary statistics for the socio-economic variables are given in Table 1.8
The indicator variables Nationality, Income, and Consumption were created by
grouping the observed answers to questions 2, 5 and 7 into two classes. Question 6
is not exploited since all subjects responded they drank red wine.
In Table 2 we report summary statistics for the wine grades. From the last column
it can be seen that in the sample as a whole the wine with the highest average score
was wine 4, while the wine with the lowest average score was wine 1. Looking
at the results per room, we see that in room 1 wine 3 was the wine with the highest average grade, while in rooms 2 and 3 it was wine 4; the wine with the lowest
average grade was wine 1 in room 1, wine 3 in room 2, and wine 2 in room 3. The
lowest grade assigned by the subjects was 2. This grade was one time assigned in
room 1 (to wine 1), and three times in room 3 (once to wine 1 and twice to wine 2).
The highest grade was 10, the highest possible score. It was assigned two times in
room 1 (once to wine 3 and once to wine 4), and two times in room 2 (to wine 4).
8. The questionnaires were carefully and completely ﬁlled in by all subjects, so there are no missing
observations for these variables, nor are there any missing values for the grades and the bids.
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TABLE 1
Socio-economic variables: mean (std. dev.)
Room 1

Room 2

Room 3

Total
sample

Gender (= 1 if woman, 0 otherwise)

0.40
(0.52)

0.45
(0.52)

0.09
(0.30)

0.31
(0.47)

Age

41.40
(10.83)

42.27
(14.26)

46.18
(10.81)

43.34
(11.77)

Nationality (= 1 if non-French,
0 otherwise)

0.50
(0.53)

0.18
(0.40)

0.55
(0.52)

0.41
(0.49)

Income (= 1 if household
income > FFr 20 000, 0 otherwise)

0.30
(0.48)

0.36
(0.50)

0.45
(0.52)

0.37
(0.49)

Number of persons in household

2.60
(1.07)

3.18
(1.25)

2.91
(0.83)

2.91
(1.06)

Consumption (= 1 if individual drinks
red wine several times per week or
each day, o otherwise)

0.50
(0.53)

0.91
(0.30)

0.64
(0.50)

0.69
(0.47)

10

11

11

32

Variable

Number of individuals

TABLE 2
Grades on a 0-10 scale: mean (std. dev.)
Wine

Room 1

Room 2

Room 3

Total sample

1

4.30 (1.64)

6.82 (1.25)

5.18 (1.72)

5.47 (1.83)

2

6.50 (1.43)

7.00 (1.48)

5.00 (2.19)

6.16 (1.90)

3

7.70 (1.06)

6.55 (1.29)

6.09 (1.38)

6.75 (1.39)

4

7.10 (1.73)

7.18 (1.99)

6.91 (1.22)

7.06 (1.63)

Table 3 reports summary statistics for the bids. From the last column it can be
seen that on average the bids were highest for wine 4, and lowest for wine 1. This
also holds when we consider the results per room. Looking at the mean bids per
wine, it appears that for all wines the bids were highest in room 2, and lowest
in room 3. The highest submitted bid was FFr1207. This bid was submitted by a
subject in room 2 for wine 4. However, this subject did not win the wine, since the
second highest bid was (just) below our reservation price. The lowest bid was FFr0,
and was submitted by two subjects: one for wine 1 in room 2, and one for wine 2
in room 3. Two subjects won a wine during the experiment. Both were in room 2.
One subject won wine 1, and the other wine 3. Note that the relatively low number
of successful auctions (the ones in which a wine was actually sold) is coherent with
the ﬁndings of the Monte Carlo exercise reported in the previous section. These
ﬁndings suggest that so few objects were sold because our reservation prices were
too high.9
9. When the Monte Carlo study is performed by assuming that the reservation prices have means equal
to the mean of the bids (for wine 1 and 2), the equilibrium bids are often above the reservation prices,
i.e. much more objects are sold under this conﬁguration.
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TABLE 3
Bids for a lot of 6 bottles in FFr: mean (std. dev.)
Wine

Room 1

Room 2

Room 3

Total sample

1

152 (109)

266 (301)

145 (101)

189 (198)

2

292 (198)

310 (126)

199 (203)

266 (180)

3

308 (116)

404 (188)

216 (88)

310 (156)

4

356 (258)

467 (319)

243 (93)

356 (253)

Table 4 contains summary statistics for the ranks of the wines. For each subject
we assigned a rank to the wines on the basis of the subject’s grades. For example,
if a subject had graded the four wines with a 7, 8, 5 and 9 respectively, the rank we
assigned to the wines was 3, 2, 4 and 1 respectively. If there were ties in the grades
(for 44% of the subjects in the sample at least two grades were tied), we also tied
the corresponding ranks. For instance, if the two best rated wines were tied, both
wines were assigned a rank of 1.5. The conversion from grades to ranks is useful
for at least two reasons. Whereas the wine grades assigned by an individual reﬂect
her/his preferences, average grades such as those reported in Table 2 do not necessarily reﬂect group preferences.10 Group preferences can, however, be correctly
inferred from the average ranks in Table 4. The issue is not that important in our
data set though, since the ranking of wines according to average grades and the
ranking according to average ranks lead to conﬂicting conclusions in room 2 only.

TABLE 4
Ranks of wines: mean (std. dev.)
Wine

Room 1

Room 2

Room 3

Total sample

1

3.95 (0.16)

2.45 (1.08)

2.86 (1.03)

3.06 (1.06)

2

2.55 (0.64)

2.23 (1.01)

3.00 (1.18)

2.59 (1.00)

3

1.70 (0.79)

2.95 (0.91)

2.41 (0.97)

2.38 (1.01)

4

1.80 (0.82)

2.36 (1.32)

1.72 (0.88)

1.97 (1.05)

The second reason why the conversion is useful is that it allows us to apply
several tests based on rank statistics from which more can be learned about the
behavior of the subjects. Following QUANDT (1998), we can test the hypothesis that
the subjects in a room judged a wine neither good nor bad. This null hypothesis can
be tested against the alternative hypothesis that the wine was good or against the
hypothesis that it was bad. The test consists in comparing the sum (over all subjects
in the room) of ranks of the wine with the critical value. If the rank sum is greater

10. Average grades do not necessarily reﬂect group preferences when there are scaling effects. To see
this, consider a simple example with two wines, evaluated by just two subjects. Suppose the ﬁrst
subject grades wine 1 with a 10 and wine 2 with a 1, and that the second subject grades the wines
with a 9 and a 10. The resulting average scores for wine 1 and wine 2 are 9.5 and 5.5 respectively.
Although the subjects have opposite preferences – the ﬁrst subject prefers wine 1 and the second
subject wine 2 – the average grades wrongly suggest that there is a group preference for wine 1.
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(smaller) than the upper (lower) critical value, it can be concluded that the wine
was considered signiﬁcantly good (bad). Similarly as in QUANDT we computed
the critical values using Monte Carlo simulations. We generated 5 000 random
rankings of four wines by m subjects,11 calculated for each of the 5 000 replications the rank sums of the four wines, and chose the upper (lower) critical value
at the α % level such that for α % of the replications at least one rank sum was
greater (smaller) than the chosen critical value. This was done for m = 10,11 and
α = 5,10. The test results are given in Table 5. In room 1 the subjects judged wine
1 signiﬁcantly bad at the 5% level; in the other two rooms no wine was considered
bad or good at that signiﬁcance level. At the 10% level two additional rank sums
are signiﬁcant: wine 3 was considered good in room 1, and wine 4 was considered
good in room 3.

TABLE 5
Rank sums and the D-statistic
Wine

Room 1
--

Room 2

Room 3

27

31.5

1

39.5

2

25.5

24.5

33

3

17+

32.5

26.5

4

18

26

19+

D

323.5** (122;100)

36.5 (140;115)

119.5* (140;115)

Notes: Signiﬁcance levels for the rank sums were computed using Monte Carlo simulations. In room 1
(10 subjects and 4 wines), the critical lower (upper) value at the 5% level is equal to 17 (33); at the
10% level the lower (upper) value equals 18 (32). In rooms 2 and 3 (11 subjects and 4 wines), the lower
(upper) value at the 5% level is 19 (36), and at the 10% level 20 (35). + + (– –) indicates a signiﬁcantly
good (bad) wine at the 5% level; + (–) indicates a signiﬁcantly good (bad) wine at the 10% level. Critical levels for D were also computed using Monte Carlo simulations and are given in parentheses (5%;
10%). ** (*) indicates a signiﬁcant value for D at the 5% (10%) level.

We can also test the null hypothesis that the subjects in a room had ranked the
wines in a random way, i.e. that the average ranks observed in a room was the result
of pure random behavior. The alternative hypothesis is that the wines were ranked
in a non-random way. QUANDT (1998) suggested to construct a test on the basis of
the statistic
n

D=

m (n + 1) ⎞
⎛
⎜sj −
⎟
2
⎠
j =1 ⎝

∑

2

where n denotes the number of wines that were evaluated, m the number of
subjects, and s j the rank sum for wine j . It is not difﬁcult to show that under
the null hypothesis the expected value of s j is m (n + 1) / 2 for each j . Hence
the statistic D tends to be smaller when the null hypothesis is true than when it is
false, suggesting that a natural test is to reject the null hypothesis if D is larger than
some critical value. Again we resorted to Monte Carlo simulations to determine

11. Similarly as in QUANDT the simulated ranks assigned by a subject were not allowed to be tied.
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the critical value. Using the same simulated samples as above, we calculated D for
each replication, and the critical value at the _% level was set equal to the (1− α
%)-th quantile of the empirical distribution function of the D’s. This was done for
m = 10,11 and α = 5,10. As Table 5 indicates, the only ranking that was signiﬁcantly non-random at the 5% level was the one in room 1. At the 10% level the
rankings in rooms 1 and 3 were signiﬁcantly non-random.
Table 6 reports the estimation results of the following bid-equation
Bidij = β1 + Xi β2 + γ j + Room1i θ1 + Room 2i θ2 + Room 3i θ3 + εij ,
i = 1,...,32, j = 1,..., 4,
where Bidij is the bid submitted by subject i for wine j; β1 , γ j , θ1 , θ2 , and
θ3 are scalar parameters, and β2 is a vector of parameters; Xi is a vector containing the socio-economic characteristics of subject i, and Room1i , Room 2i
and Room 3i are dummy variables indicating the room to which subject i was
assigned; εij is an error term. Normalizing γ1 = 0 and θ1 = 0 , γ 2 , γ 3 and γ 4
represent the effects of respectively wines 2, 3 and 4 on the expected willingness to
pay relatively to wine 1; θ2 and θ3 represent the effects of respectively Room 2
and Room 3 on the expected willingness to pay relatively to Room1 . Note that it
is assumed that the two treatment effects do not depend on the type of wine. Since
for each possible pair of rooms the difference between mean submitted bids was

TABLE 6
OLS results for the bid equation
Variable
Constant (β1 )

Estimate

T-statistic

219.95

2.34

– 115.37

– 2.93

Age

– 1.12

– 0.69

Nationality

16.62

0.45

– 117.10

– 3.25

7.52

0.48

131.85

3.53

Wine2 ( γ 2 )

77.19

1.77

Wine3 ( γ 3 )

120.25

2.76

Wine4 ( γ 4 )

166.41

3.82

Room2 (θ2 )

46.77

1.06

Room3 (θ3 )

– 109.36

– 2.70

Gender

Income
Number of persons in household
Consumption

Number of observations
σ
Adjusted R 2

128
174.26
0.29
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more or less the same for each wine (at least their signs were the same; see Table 3),
this assumption seems reasonable. Note also that randomization ensures that the
error term is independent from the room indicators. Assuming that the error term
εij is i.i.d. over i and j , independent from Xi , and with mean zero and variance
σ2 , the parameters were estimated by OLS estimation. When other methods such
as GLS random-effects estimation or ML random-effects estimation were used, i.e.
methods that allow the error terms for a subject to be dependent random variables,
the results were not fundamentally different. The results are analyzed under the
assumption that all bids submitted by the subjects were equal to their willingness
to pay for the wines, i.e. we assume that the necessary conditions of Proposition 1
are satisﬁed.
Let us ﬁrst look at the estimation results for β2 , the parameters associated with
the socio-economic variables. The estimates for Gender and Income are signiﬁcantly
negative and are of the same order of magnitude: the willingness to pay for wine
is FFr115 less for women, and is FFr117 less for individuals belonging to a high
income-household. Since all subjects in the sample had a job, i.e. all subjects disposed
of a personal income, and since we control for household income and the size of the
household, it is likely that the estimate for Gender reﬂects the pure intrinsic effect
of being female on willingness to pay. The coefﬁcient associated with Consumption
is signiﬁcantly positive: the willingness to pay is FFr132 more for individuals that
regularly drink red wine than for individuals that only drink sporadically. The coefﬁcient estimates of Age, Nationality, and Number of persons in household are not
signiﬁcant. The result for Nationality is quite surprising, since it suggests that French
individuals value the Bordeaux wines and Burgundy wines similarly as individuals
with a different nationality. The coefﬁcients for the three wine indicators are all
signiﬁcant (although a2 only at the 10% level) and positive, implying that wine 1 is
valued less than the other three wines. F-tests indicate that wines 2 and 3 are equally
valued; wines 3 and 4 are also equally valued and wine 2 is valued less than wine 4.
Now consider the estimation results for the parameters of primary interest, i.e. the
two treatment parameters. The coefﬁcient for Room2 is positive but not statistically
different from zero. This implies that once individuals have read the label characteristics and have consulted wine guides, the sensory characteristics of the wine do
not have an additional impact on their willingness to pay. The coefﬁcient for Room3
is signiﬁcantly negative: if individuals who have only tasted the wines blindly are
informed about the label characteristics and about the opinions of wine specialists,
their willingness to pay increases on average by FFr109.12

5 Conclusion
This paper is based on an experimental auction during which four high-quality
wines (two Bordeaux and two Burgundy wines) were sold in four separate sealed
bid second-price auctions with secret reservation prices. This wine auction gen12. Admittedly, the estimation of the bid-equation reported here is based on a relatively low number of
observations. To check whether any single observation had a disproportional effect on the estimates,
we performed the eyeball test suggested in DAVIDSON and MACKINNON (1993, pp. 32-33). The test
does not suggest that there is an inﬂuential observation in our sample.
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erated, for each individual, a set of socio-economic characteristics, four grades
and four submitted bids for the wines. These data allow us to show that certain
socio-economic variables such as gender, income and consumption habits, have a
signiﬁcant impact on the willingness to pay for wine, while others such as age and
nationality do not. The data also allow us to establish how the willingness to pay
differs with the degree of information that is available to the consumer. The sensory
characteristics of the wine do not have a signiﬁcant impact on the willingness to
pay of individuals who have read the label of the bottle and the additional information. Conversely, the willingness to pay of individuals who have tasted the wines
blindly increases signiﬁcantly when they are informed about the label characteristics and the additional information.
The consumer’s willingness to pay for wine is thus more closely related to the
information reported on the label of the bottle and in wine guides than to the taste
of the wine. More precisely, it seems that the description provided by the label and
the experts outclasses the information that a typical consumer can gather through a
simple blind-tasting. A possible explanation for this result could be the following.
Basically, wine can be considered as a bundle of characteristics or attributes. Some
of these characteristics are search attributes and some others are experience attributes.13 The former, the label characteristics, can be evaluated by the consumers
before they buy the wine, by examining and researching the product. The latter, the
sensory characteristics, are attributes that consumers cannot assess until they buy
and taste the wine. However, it is difﬁcult for non experts to perceive the sensory
characteristics and more generally to determine accurately the quality of a wine.
This is especially true for young wines, as those used in our experiment, the quality
of which can be expected to be underestimated. A simple way for consumers to be
informed about the quality of a wine is then to consider the label characteristics as
quality indicators or to read the opinions of wine specialists. Actually, wine guides
and labels provide the consumers an information about quality that is respectively
better and easier to identify than the one they can obtain through their own tasting
of the product. Therefore, tasting a wine after reading the label of the bottle and the
experts’opinions does not bring any additional information on the product and thus
does not alter the willingness of consumers to pay. But reading these opinions and
the label after the tasting of the wine gives the consumers an information that they
are not able to get through their own evaluation, explaining then the revision (the
increase in the case of young wines) of their willingness to pay.
It would be interesting to see if the conclusions of this study are conﬁrmed using
a larger population and other types of wines (more mature wines, less expensive
wines, other wine regions, etc.). Another topic for further research is to announce
information on prices such as the retail price in the experiment.
■
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Appendix 1
Letter to participants
(the letter was the same in the three rooms except where indicated)

Œ N O M E T R I C S - 6th Conference
An Experimental Wine Auction

Ajaccio, 2 October 1998

Dear colleague,
In a short while an experimental wine auction will take place in this conference
room. The aim of this experiment is to analyze the impact of information on the
formation of auction prices. The purpose of this letter is to inform you about the
conditions under which the experiment will be held.
There are several conference rooms, and each person attending this conference
has been randomly assigned to one of them. In each room the experimental conditions will be slightly different.
Room 1.
You have been assigned to room 1. In room 1 the experiment will start with an
evaluation of four different wines. You will get the opportunity to taste the four
wines, and read the label of the bottles as well as some additional information
concerning the products.
Room 2.
You have been assigned to room 2. In room 2 the experiment will start with an
evaluation of four different wines. You will only get the opportunity to read the
label of the bottles as well as some additional information concerning the products.
Room 3.
You have been assigned to room 3. In room 3 the experiment will start with an
evaluation of four different wines. You will only get the opportunity to taste blindly
the four wines.
You will be asked to grade each wine on a scale from 0 to 10, and report the grade
on a form. On this form you will also be asked to answer a number of questions
about your wine consumption habits, and some questions about your socio-economic characteristics (more precisely, we will ask you your age, your gender, your
nationality, the size of your household, and your household income).
The four wines will then be sold (per lot of six bottles) at a so-called second-price
sealed bid auction (also known as a Vickrey auction).
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Room 1.
The wines will be auctioned successively, and you will only compete with participants in room 1.
Room 2.
The wines will be auctioned successively, and you will only compete with participants in room 2.
Room 3.
The wines will be auctioned successively, and you will only compete with participants in room 3.
For each wine, you will be requested to submit a bid in an envelope. The wine
will only be sold if the second highest bid exceeds or equals a secret reservation
price ﬁxed by us. If that is the case, the participant with the highest bid will win the
wine and will pay a price equal to the second highest bid.
We guarantee that all information obtained in this experiment will remain strictly
conﬁdential at all times. That is, if you decide to participate in the experiment, your
bids and the information concerning your wine consumption habits and socio-economic characteristics will not be revealed to the other participants of the conference, nor will it be possible to identify you in whatever way from future publications based on the experimental data set.
If you accept the above conditions and if you are willing to participate in the
experiment, we ask you to sign this letter.

................................................
(ﬁrst name and surname)

................................................
(signature)
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Appendix 2
Instructions for participants
(instructions were the same in the three rooms except where indicated)
First we will ask you a number of questions concerning your socio-economic
characteristics and your wine consumption habits. Please ﬁnd (among the material
that was included in the big envelope) the questionnaire form, and answer the questions in parts A and B (do not answer the questions in part C yet).
Now that you have answered the questions in parts A and B, we will turn to the
evaluation of the four wines.
Room 1.
Please ﬁnd the four wine description forms. Each form is numbered 1, 2, 3, or
4, and contains a photo of the label of the wine bottle as well as some additional
information concerning the product. Please look at each form carefully. After you
have read the wine descriptions, you will be served four cups of wine. Each cup is
numbered, again between 1 and 4. There is a one-to-one correspondence between
cups and wine descriptions, i.e. the wine in say cup j corresponds to the wine described in form j. Please taste each wine… You will now be required to grade each
wine in view of its description form and its taste.
Room 2.
You will get the opportunity to read the label of the wine bottles as well as some
additional information concerning the products, but you will not be able to actually
taste the wines. Please ﬁnd the four wine description forms. Each form is numbered
1, 2, 3, or 4, and contains a photo of the label of the wine bottle plus the additional
information. Please look at each form carefully… You will now be required to
grade each wine in view of its description form.
Room 3.
You will be able to taste the wines, but you will not get the opportunity to read
the label of the wine bottles nor any other information concerning the products.
You will be served four cups of wine. Each cup is numbered 1, 2, 3, or 4. Please
taste each wine… You will now be required to grade each wine in view of its
taste.
Please grade each wine on a scale from 0 (very bad) to 10 (very good), and report
all grades in part C of the questionnaire form. Since the questionaire forms will
now be collected, we advise you to copy your grades on a separate piece of paper,
as they might be useful in determining your bids for the wines later on.
The wines you have just evaluated will be auctioned separately, ﬁrst we will
auction wine 1, then wine 2, etc... Each wine will be sold, per lot of six bottles,
at a Vickrey auction with a secret reservation price ﬁxed by us. According to this
auction mechanism, a wine will only be sold if the second highest bid is equal to or
larger than the secret reservation price. If that is the case, the participant with the
highest submitted bid will win the wine, and will pay a price equal to the second
highest bid. (Example 1: suppose there are four participants with bids equal to 50,
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30, 70 and 60 respectively, and suppose the reservation price is 40, then participant
three wins and pays a price equal to 60. Example 2: suppose there are four participants with bids equal to 70, 80, 20 and 110 respectively, and suppose the reservation price is 90, then nobody wins the auction since the reservation price exceeds
the second highest bid.)
The winner of an auction will pay the winning price to us. The bottles of wine
will be sent to her/his home address without any additional charges.
The reservation prices are equal to the wholesale prices of the wines. The reservation prices are included in the four envelopes I show you now, but they will be
kept secret during the experiment. At the end of the session you can, if you wish,
consult the envelopes and read our reservation prices.
You will be able to submit your bid for a particular wine by picking the appropriate small envelope (there are four of them, each one numbered between 1 and 4),
by indicating on the included piece of paper your bid, and by reinserting the piece
of paper in the small envelope (please do not close it). Remember that your bid
will be for a lot of 6 bottles, and should be in French francs. Remember also that
you will only compete with the participants in this room.
As mentioned already, the wines will be auctioned successively, one after the
other. Once all bids for a particular wine are submitted, we will collect the envelopes and compare the bids. If there is no winner, we will directly move on to
the next auction round. If there is one, I will announce the winner’s identiﬁcation
number, ask the winner to come to me and reveal her/his name, and then we will
continue with the next round. In case the highest bid is submitted by two or more
participants simultaneously (and if at the same time the second highest bid is equal
to or larger than the reservation price), we will select the winner at random among
these participants.
You will now have the opportunity to read the instructions on your own and
ask questions. Once there are no more questions, we will proceed with the sale by
auction of wine 1.
Please submit your bid for wine 1.
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Appendix 3
Questionnaire
A. Socio-economic questions
1. What is your gender?
M

F

2. What is your nationality?
.................................................
3. What is your age?
...................
4. How many people live in your household?
...................
5. What is your monthly net (after taxes) household income in French francs?
0-5000
15000-20000
30000-40000
75000-100000

5000-10000
20000-25000
40000-50000
> 100000

B. Consumption habits
6. Do you drink red wine?
Yes

No

7. If yes, with which frequency?
Once per month
Once per week
Several times per week
Each day
C. Wine evaluation
8. How do you grade each wine on a 0-10 scale?
Wine 1
Wine 2
Wine 3
Wine 4

...........
...........
...........
...........

10000-15000
25000-30000
50000-75000

