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(Rodolfo M. Nayga, University of Arkansas, Organizer)

ARE EXPERIMENTAL AUCTIONS DEMAND REVEALING
WHEN VALUES ARE AFFILIATED?

JAY R. CorRRIGAN AND MATTHEW C. Rousu

The theoretical properties of purely private
and purely common value auctions are well
understood (Krishna 2002), and have been
extensively tested in the lab (Kagel 1995).
Empirical researchers, however, have paid
much less attention to the arguably more realis-
tic scenario where a good’s value is “affiliated”
or determined by a combination of private and
common value components.

Milgrom and Weber (1982) show that when
a good’s value is affiliated, the second-price
sealed bid auction (Vickrey 1961) is no longer
incentive compatible, because rational agents
must adjust their bidding strategies to take
into account that the winning bidder’s com-
mon value signal likely exceeds the good’s true
common value. Auction participants’ bids then
no longer reflect their best guess of a good’s
value, but instead are adjusted downward to
avoid the winner’s curse. In this environment,
second-price auctions may also lead to ineffi-
cient allocation if the bidder with the highest
private value receives a relatively low com-
mon value signal and, as a result, is outbid by a
competitor with a lower private value.

While these theoretical predictions are well
understood, economists have only recently
begun to test them empirically. Work in
this area has focused primarily on alloca-
tive efficiency and revenue maximization (e.g.,
Kirchkamp and Moldovanu 2004). These issues
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are of primary importance, for example, to
policy-makers designing a radio spectrum auc-
tion where firms with heterogeneous costs
compete to buy one common value good. But
efficiency and revenue are less important in
the experimental auction valuation literature
(e.g., Lusk and Shogren 2007). What is impor-
tant here is the extent to which bids provide
an accurate and unbiased reflection of auction
participants’ underlying value signals.

Value affiliation could arise in an experimen-
tal auction environment in a number of ways.
For example, participants may be certain of the
value they place on the good up for auction, but
uncertain of the price the good sells for in the
field. Recognizing that auction bids should not
exceed the field price (Harrison, Harstad, and
Rutstrom 2004), censored values become affil-
iated if participants believe their competitors
possess additional information about the true
field price.

Alternatively, auction participants may
“mark down” the value of any good sold in
an experimental auction because of concerns
about whether the good will actually be
delivered at the end of the auction, or about
the quality of that good relative to field substi-
tutes. Marked down values become affiliated if
participants believe their competitors possess
additional information about the auction
market’s credibility.

Still another possibility is that while auc-
tion participants may be certain of the value
they would derive from a conventional good,
they may be uncertain of the value they
would derive from a similar good endowed
with some novel trait. One example would
be a comparison of conventional fresh pro-
duce with locally grown fresh produce. The
“locally grown” designation could take on
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common value characteristics if participants
believe that their competitors have additional
knowledge about whether local produce tastes
better than conventional produce, or the extent
to which local agriculture has a smaller impact
on the environment. In either case, competitive
auction mechanisms such as the second-price
auction lose their incentive compatibility.

We present the results of an auction exper-
iment designed specifically to test whether
value affiliation leads to a breakdown of
the incentive compatibility of the second-
price auction, which is one of the auctions
most frequently used in experimental auction
valuation. Our design mirrors the current
state of the art in experimental auction val-
uation as closely as possible, except that
homegrown value goods are replaced with
induced values constructed so that each par-
ticipant’s value includes both private and com-
mon value components. Comparing the results
of a second-price auction with those from
a noncompetitive Becker-DeGroot-Marschak
(1964) mechanism, we find modest evidence
that second-price auction participants adjust
their bids downward as predicted by theory.
However, we also find that repeated second-
price auction rounds with price feedback lead
to “overheating”, with participants submit-
ting bids in later rounds well in excess of
their induced value. No such underbidding in
early rounds or overheating in later rounds is
observed with the BDM mechanism.

Theoretical Background

In their classic study on auction theory,
Milgrom and Weber (1982) observe that auc-
tion participants’ valuations are affiliated if
a high value estimate for one participant
increases the likelihood that other participants
also have high value estimates. Klemperer
(1999) considers the case where participant i’s
value v; is defined as

(1) Ui=ali+ﬂztj

j#i

where o and g are the weights participants
place on their own signals and those of their
competitors. More specifically, 8 =0 in the
purely private value case, « = § in the purely
common value case, and o« > >0 in the
affiliated value case considered in our study.
Klemperer goes on to show that when auction
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participants are risk-neutral and their value
signals ¢ are independently and uniformly dis-
tributed over [0, 7], participant i’s optimal bid b¥
equals her expected value conditional on hav-
ing tied for submitting the highest bid. In this
case, participant i assumes that the (n — 2) low-
est bids are uniformly distributed over [0, #;],
therefore,

(2) bt =at; + Bt + B — 2)% — (@ +nB/2)t;.

Goeree and Offerman (2002, 2003) present an
alternative model of affiliated values, where an
auction participant’s value is equal to the sum
of discrete private and common value com-
ponents. Participant i’s private value is simply
equal to her private value signal. Her common
value, on the other hand, is equal to the aver-
age of all n participants’ common value signals.
More formally, participant i’s value, v;, is

1 n
B3 vi=pit_ > ¢
=1

where both the private value signal p; and the
common value signal ¢; are drawn from known
uniform distributions. As in Klemperer (1999),
risk-neutral second-price auction participants
are willing to bid as much as their expected
value, conditional on having tied for submitting
the highest bid. That is,

1
@) b @iey=si+~E(Cls=s)

n —

2
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n

where C =) ¢;/n and s; =p, + ¢;/n, or that
portion of participant i’s value v; that is deter-
mined by her own signals.

Under either model of affiliated values,
rational bidders in a second-price auction must
take into account the information provided
by winning the auction. Namely, they must
recognize that if they submitted the winning
bid, they likely received a higher-than-average
common value signal, and if common value sig-
nals are on average an unbiased estimate of
the good’s underlying common value, the high-
est bidder’s signal is likely an overestimate.
Because rational bidders should not submit
bids equal to what they think the good up
for auction is worth, but instead should adjust
their bids downward to avoid the winner’s
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curse, the second-price auction is not incentive
compatible when values are affiliated.

The noncompetitive BDM mechanism, on
the other hand, remains incentive-compatible
when values are affiliated. With the BDM
mechanism, participants first submit sealed
bids, then the monitor randomly selects a price
from a known distribution. Participants who
submitted bids greater than or equal to this
price buy the good at the randomly selected
price; others buy nothing. Under Goeree and
Offerman’s affiliation framework, winning in
the BDM mechanism provides no information
about the relative size of a bidder’s common
value signal, because the bidder did not need to
outbid her competitors in order to win. Here,
risk-neutral participants are willing to bid as
much as their expected value. That is,

Ci Cj
S) bMpie)=pi+ —+E ; —

The next section introduces the design of
an experimental stu(]&[y that takes advantage
of the fact that b8PM () > b5P(.) in order to
test whether the incentive compatibility of the
second-price auction breaks down in practice
when values are affiliated.

Experimental Design

Forty-eight introductory economics students
at Susquehanna University took part in an
induced value experiment, with three groups
of eight students taking part in the second-
price treatment, and three groups of eight
students taking part in the BDM treat-
ment. The experimental auction had five
steps:

Step one. Participants received written and
oral instructions on the nature of the induced
value good they would be bidding on, as well
as the details of the auction they would take
part in. These instructions closely followed
Goeree and Offerman (2002), and included a
numerical example, a short quiz, and a prac-
tice auction. The instructions are presented
in the supplementary appendix (Corrigan and
Rousu 2010).

Step two. Participants received both private
and common induced value signals. Following
Goeree and Offerman (2002), participants i’s
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induced value v; was

1 n
6 —p. 4 2 : .
() Vi pt+nj:1cf

with n being equal to eight in all auctions.

Step three. Participants submitted bids in the
first of ten auction rounds with the under-
standing that only the transactions from one of
these rounds would be carried out, and that the
chosen round would be randomly determined
at the end of the experiment. In the second-
price treatment, the monitor posted the highest
bidder’s ID number and the second-highest
submitted bid on a blackboard at the front of
the room. In the BDM treatment, the moni-
tor posted the randomly selected market price.
While Corrigan and Rousu (2006) present evi-
dence suggesting that posting prices may influ-
ence bidding in later rounds, our goal was to
mirror the current state of the art as closely as
possible, so we followed Lusk and Shogren’s
(2007) recommendation to post prices.

Step four. Participants took partin nine more
potentially binding auction rounds.

Step five. The monitor announced the aver-
age of the participants’ common value signals
and randomly determined the binding auction
round. Participants then completed a post-
auction questionnaire, carried out any trans-
actions they had agreed to, and received $5 for
taking part in the study.

It is worth noting that while participants in
most induced value studies receive different
induced values in each auction round and every
auction round is binding, we did not vary v;
across rounds in this study, and only the trans-
actions from one of our ten auction rounds
were carried out. Our aim was to parallel the
experimental auctions used in the agricultural
valuation literature as closely as possible. Par-
ticipants in these auction experiments typically
bid on the same good in a series of poten-
tially binding auction rounds (e.g., Depositario
et al. 2009). With this in mind, we chose to
deviate from standard practice in the induced
value literature in order to hue more closely to
standard practice in the agricultural valuation
literature.

Results

None of the demographic characteristics we
collected differed across treatments at conven-
tional levels of statistical significance.
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Table 1. Summary Statistics for Bids and Underbids A cross Rounds
Bids Underbids
Second-price Second-price
(N =24) BDM (N =24) (N =24) BDM (N =24)
Round Mean Stdev Mean St dev Mean Stdev Mean St dev
1 11.06 1.95 11.68 1.41 0.98 1.65 0.37 1.60
2 11.57 1.84 11.86 1.73 0.47 1.99 0.19 2.01
3 12.44 1.52 12.29 1.46 —0.40 1.87 —0.24 1.54
4 12.58 2.09 11.83 1.82 —0.53 2.08 0.22 2.01
5 12.65 1.27 12.25 1.83 —0.60 1.89 —0.20 223
6 13.10 1.59 12.11 1.59 —1.06 2.04 —0.06 1.97
7 13.28 1.55 12.15 1.84 —1.24 2.19 —0.10 2.04
8 13.41 1.71 12.42 2.05 —1.36 2.19 —-0.37 2.19
9 13.38 1.34 12.39 1.83 —1.34 1.97 —0.34 2.15
10 13.52 1.51 12.54 1.79 —1.47 2.13 —0.49 2.09
Table 1 presents summary bids and 3
“underbids” from both treatments across & 3100
rounds. We define “underbid” as the differ- 3
ence between the unconditional expected 3 $050
value presented in equation (5) and the bid %3 5000
submitted, or E §
23T 5050
G Cj ‘% =$1.00
id, — | p, o+ 2% a g
(7)  underbid; = | p; + 3 +E Z 3 | -
j#i
. =$2.00 Round
— bid;. ——Second-price ===-BDM
Figure 1 depicts mean underbids acrossrounds.  Figure 1. Mean underbids in second-price and
In the BDM treatment an underbid of zero is BDM treatments
the Nash-equilibrium bidding strategy. In the
se_cond-price treatment an unde_rbid of Zero  regression:
fails to account for the information that win-
ning the auction provides. Consistent with the . 10
predictions of theory, we cannot reject the null (8)  underbidy = fo + fLBDM; + Z Yi

hypothesis that the mean BDM underbid in
round 1 equals zero (z = 1.31), while the mean
second-price underbid in round 1 is positive
and highly statistically significant (¢ =2.92).
However, a two-sample ¢-test assuming equal
variance cannot reject the null hypothesis that
mean underbids from the two treatments are
equal (r=1.25).

Table 1 and figure 1 also show that the mean
underbid falls across rounds in both treat-
ments, and that this decrease is more dramatic
in the second-price treatment. Mean second-
price underbids decreased relatively rapidly
across rounds because mean second-price bids
increased relatively rapidly.

Taking advantage of the panel nature of our
data, we estimate the following random-effects

j=2

10
x Round; 4 Z ABDM,;
j=2

x Round; + u; + &,

where BDM; is a dummy variable equal to
1 if participant i took part in a BDM treat-
ment, the Round; terms are dummy vari-
ables indexing rounds 2 through 10, u; is an
individual-specific effect,and ¢; is a zero-mean
error term.

Table 2 presents the results of this regres-
sion analysis. The intercept is positive and
statistically significant, which is consistent
with second-price auction participants initially
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Table 2. Random-effects Regression Results
(N =480)

Coefficient
Variable estimate
Constant 0.98*
BDM,; —0.61
Round, -0.51
Rounds —1.38%*
Roundy —1.52%*
Rounds —1.58%*
Roundg —2.04%*
Roundy —2.22%%*
Roundg —2.35%*
Roundy —2.32%*
Round —2.45%*
BDM; x Round, 0.33
BDM; x Rounds 0.77
BDM; x Roundy 1.36%*
BDM; x Rounds 1.01*
BDM; x Roundg 1.61%*
BDM; x Round; 1.75%:
BDM; x Roundg 1.60%*
BDM; x Roundy 1.61%*
BDM; x Roundy 1.59%*
R? 0.10

* (**) Statistically significant at the 0.05 (0.01) level.

adjusting for the winner’s curse. The BDM;
coefficient is not different from zero at
conventional significance levels, thus our
results provide no evidence that BDM par-
ticipants submit initial bids different from
second-price auction participants. The Round;
coefficients are negative and monotonically
decreasing, and all but the Round, coefficient
are highly statistically significant. This is con-
sistent with the widely reported tendency for
experimental auction bids to increase across
rounds regardless of the specifics of the auc-
tion mechanism (e.g., Corrigan and Rousu
2006). The BDM; x Round,; coefficients are pos-
itive and show an increasing trend. The coef-
ficients associated with rounds 4 through 10
are statistically significant. The random effects
regression results support the unconditional
results and suggest that underbids in the BDM
treatment decreased less quickly than in the
second-price treatment. Taken as a whole, our
results provide limited evidence that second-
price auction participants’ values are initially
affiliated in the manner Milgrom and Weber
(1982), Klemperer (1999), and others describe.
In other words, our results suggest that second-
price auction participants may lower their
initial bids in an effort to avoid the win-
ner’s curse. This is consistent with empirical
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studies focusing on common value goods. Lind
and Plott (1991), for example, find that while
the winner of a second-price auction typically
incurs a loss, bids overall are best described
by the risk-neutral Nash equilibrium strategy
of adjusting for the information that winning
provides.

However, our results also show that second-
price auction participants quickly abandon
their conservative bidding strategy. Mean bids
in the second-price treatment increase Sso
rapidly that they exceed mean bids in the BDM
treatment by an average of more than one
dollar in the last five rounds. While results
from later rounds are at odds with the pre-
dictions of auction theory detailed earlier in
this paper, they are consistent with empiri-
cal studies suggesting that repeated second-
price auctions with price feedback may over-
heat (e.g., Knetsch, Tang, and Thaler 2001;
Corrigan and Rousu 2006). That is, partici-
pants driven by a behavioral anchoring effect
or a desire to win for winning’s sake may
submit bids in later rounds that substantially
overstate the innate value of the good up for
auction.

Conclusions

Though the auction literature is vast, most
theoretical and empirical investigations have
focused on auctions for goods with either
purely private or purely common value. How-
ever, most real world auctions are for goods
with both private and common value compo-
nents (Goeree and Offerman 2003). Values
could become affiliated in an experimental auc-
tion environment for a number of reasons.
For instance, while auction participants may be
certain of the value they would derive from
a conventional good, they may be uncertain
of the value they would derive from a simi-
lar good endowed with some novel trait, and
they may believe that other auction partic-
ipants possess better information about the
novel trait’s value.

Unfortunately for the experimental auction
practitioner, the theoretical incentive compat-
ibility of the popular second-price auction
breaks down when values are affiliated. When
a good’s value has a common value com-
ponent, theory predicts that rational second-
price auction participants will adjust their
bids downward to avoid the winner’s curse.
In this environment, second-price auction
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bids systematically underestimate participants’
actual expected values.

Researchers have only recently conducted
empirical studies for goods with both common
and private value (e.g., Goeree and Offerman
2002), but these studies have focused on effi-
ciency and revenue. Far more important for
the experimental auction valuation literature
is the extent to which auction participants’ bids
provide an accurate and unbiased reflection of
their underlying value signals.

In this article we test whether second-price
auction participants understate their uncon-
ditional expected value in practice when val-
ues are affiliated. We do this by comparing
results from a second-price auction with those
from a BDM mechanism. Because the BDM
mechanism is noncompetitive, winning pro-
vides no information about the relative value
of a bidder’s common value signal so she has
no incentive to adjust her bid to account for the
winner’s curse.

Our results are mixed. While we find that
second-price auction participants submit initial
bids that significantly understate their uncondi-
tional expected value, these bids are not signif-
icantly different from initial bids in the BDM
treatment. Perhaps more interestingly, we also
find that because bids in second-price auc-
tions increase relatively quickly across rounds,
second-price auction participants submit bids
in later rounds that significantly overstate their
unconditional expected value. Taken together,
our results suggest that researchers who use
competitive auctions in experimental valua-
tion studies should be less concerned about
affiliation than about specific auction design
considerations, such as whether participants in
repeated potentially binding auction rounds
should receive price feedback.

Corrigan et al. (2010) recommend repeated
second-price auctions without price feedback
as a way to provide market experience while
mitigating overheating. Future research should
investigate whether auction participants in this
setting continue to understate their uncondi-
tional expected value across rounds.
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