PREFERENCE LEARNING IN CONSECUTIVE
EXPERIMENTAL AUCTIONS

JASON F. SHOGREN, JOHN A. LisT, AND DERMOT J. HAYES

This paper explores the origins of the strikingly high price premia paid for new food products in
lab valuation exercises. Our experimental design distinguishes between two explanations of this
phenomenon: novelty of the experimental experience versus the novelty of the good, i.e., preference
learning—bids reflect a person’s desire to learn how an unfamiliar good fits into their preference set.
Subjects bid in four consecutive experimental auctions for three goods that vary in familiarity, candy
bars, mangos, and irradiated meat. Our results suggest that preference learning is the main source
of the high premia, and that novelty of the experimental experience does not in itself artificially

inflate valuations.
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Laboratory valuation auctions have emerged
as a serviceable tool to elicit a person’s
actual willingness to pay for new products
such as growth hormone milk and beef, irra-
diated meat, pesticide-free fruit, and food
safety.! The evidence from these auctions sug-
gests that the average person is willing to
pay a price premium for many new prod-
ucts. But some observers have pointed out
that this premium often exceeds expectations
of what they think people would actually
pay in a real retail market. In the case of
food safety, for instance, the average person
was willing to pay a one-time 70 cent per
meal price premium to reduce the health risk
from foodborne pathogens—a premium that
some observers familiar with the market for
safer food believe to be unduly high (Hayes
et al.)?

The open question is why price premia
might be so high in the lab. One explanation
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! See for example Hoffman et al., Fox et al. (1994, 1995, 1998),
and Roosen et al.

2 This $0.70 premium would translate into national food safety
benefits at least three times greater than any current estimate.
The implied value of risk to life would be over $70 million, an
order of magnitude greater than standard estimates (see Viscusi).

might be the novelty of the experimental
experience.’ The auctions have thus far been
designed as a one-time experience in which a
person submits bids in multiple trials in one
treatment on one day. The fear is that bidders
in a one-afternoon auction might experiment
with their bids, bidding high because the costs
of doing so are low. Some bidders might be
able to afford a high price premium in a new
and singular setting.

Theory suggests an alternative explanation
for the high price premia—the novelty of the
good. Many bidders have never experienced
the goods up for auction, e.g., irradiated
meat. In this case, theory says that a bid will
reflect two elements of value—the consump-
tion value of the good and the information
value of learning how the good fits into his
or her preference set (Grossman, Kihlstrom,
and Mirman; Crocker and Shogren). Prefer-
ence learning would exist if people bid large
amounts for a good because they wanted
to learn about an unfamiliar good they had
not previously consumed, it was unique, or
because it was unavailable in local stores.

Herein we use the lab to test between these
two explanations by auctioning off three
goods that vary in familiarity—candy bars,
mangos, and irradiated pork. Subjects bid in
four consecutive experimental auctions over
two-weeks. And if experimental-novelty tells

3 Other robustness tests have shown that bidding behavior
in lab valuation exercises is sensitive to the auction mecha-
nism, price signals, and non-price information (see for example
Rutstrom).
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the story, we should expect to see average
bids dropping as the novelty wears off for
all three goods, familiar or unfamiliar. But if
preference learning organizes bidding behav-
ior, average bids should remain relatively sta-
ble for the familiar goods and should decline
for unfamiliar goods once people become
familiar with the novel good. Our results sug-
gest that preference learning is a main source
of the high price premia. We measure no sta-
tistical change in bids for candy bars and
mangos, whereas the price premia for irradi-
ated pork dropped by 50% over the four ses-
sions. These findings suggest that the novelty
of the lab adventure in itself does not artifi-
cially inflate bids. Bidding behavior is consis-
tent with the view that people bid above their
standard consumption value because they
value experience. They benefit from the infor-
mation they gather about how an unfamiliar
good fits into their preference ordering.

Experimental Design and Hypotheses

Our experimental design follows Hayes
et al’s lab auctions as close as possible.
Monitors recruited two groups of fifteen sub-
jects each from the student body at Iowa
State University (ISU). Each group was
scheduled to attend four sessions over a two-
week period. Subjects were paid $10 for each
session, and to encourage perfect attendance,
after session number four a $50 bonus was
paid to subjects who attended all four ses-
sions. We ran all sessions in a taste-testing
room at the ISU Meat Laboratory.

Each session had three stages, identi-
cal except for the endowed and auctioned
goods? In stage one, the monitor endowed
each subject with a brand name candy bar.
Each subject submitted a sealed bid reveal-
ing the amount he or she would be willing to
pay to exchange their candy bar for an alter-
native brand of candy bar. All auctions used
a sealed bid, second-price auction repeated
over five trials (Vickrey).’ After collecting
bidding cards, the monitors publicly displayed
the identification number of the highest bid-
der and the second highest bid (i.e., mar-
ket price) on the blackboard. After trial five,

4 At the beginning of session one, the monitor ran a train-
ing auction for packs of gum so subjects could learn about the
second-price auction mechanism.

5 Since we are interested in the phenomenon of lab valuation
within repeated markets, the auction was repeated over five trials
to allow participants to gain experience.
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the monitor randomly selected one of the five
trials as the binding trial® The highest bid-
der in the binding trial exchanged his or her
candy bar for the alternative and paid the
market price; all other bidders kept their ini-
tial endowments.

In stage two, we ran the food safety auc-
tions. The monitors displayed two types of
pork meat purchased from a local food store.
The only difference between the two types
was that one had been treated with irradia-
tion at the linear accelerator facility on the
ISU campus to control for Trichinella (see
Fox et al., 1998). The monitors informed the
subjects that they now owned a sandwich
made from the non-irradiated pork, and then
provided information on the likelihood and
severity of Trichinella and the irradiation pro-
cess. Each subject then submitted a sealed-
bid stating his or her willingness to pay to
exchange the non-irradiated pork sandwich
for the irradiated pork sandwich. Again, one
of the five trials was the binding trial. Sub-
jects were fully aware that to exit with their
take-home income they needed to eat their
sandwich at the end of the session.

In stage three, all procedures where iden-
tical except that each subject was endowed
with an apple and asked to reveal his or her
willingness to pay to exchange the apple for a
mango. The subjects repeated the three stages
during each of the four sessions such that
each person submitted fifteen bids per stage,
sixty bids total.

Our experimental design allows us to
investigate the origins of the high price pre-
mia through two paths. First, we explore
whether the novelty of the experimental
experience or the novelty of the good is the
source of the high price premia. If the exper-
imental novelty explains behavior, average
bids should decline for all three goods. Alter-
natively, if novelty of the good organizes
behavior, bids should remain relatively con-
stant for candy and mangos, and decline for
irradiated pork. Our null experimental nov-
elty hypothesis is that consecutive auctions
will not result in declining values for any of
the three products, candy bar, mangos, and
the new food safety process.

Second, we explore the good-novelty and
preference learning idea in more depth by
considering the behavior of the winning bid-
ders who actually experienced the unfamil-
iar good in at least one session. The theory

© This randomization design controls for wealth effects.
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of preference learning posits that (a) a per-
son’s willingness to pay for the unfamiliar
good will be weakly greater than when he
has better preference knowledge, and (b) his
willingness to pay will be non-increasing with
experience (Crocker and Shogren). Prefer-
ence learning suggests that a person will bid
more than his consumption value to gain
information on how the unfamiliar good fits
into his preference ordering. Once he gains
sufficient information by actually eating the
good, his bid will approach his consumption
value from above (see the preference learn-
ing model in the appendix, which is avail-
able from the authors on request). Our null
preference learning hypothesis is that the win-
ning bidder will not decrease his or her bid
after winning the good in the previous ses-
sion. Rejecting this null supports the idea of
preference learning.

Results and Discussion
We present our results in two parts—
unconditional and conditional. The uncondi-

tional results reveal the pattern of bidding

Table 1. Summary Statistics
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behavior without controlling for factors that
could affect the level of bids. The condi-
tional results account for individual and time-
specific effects, and posted price and “winner”
effects.

Unconditional Means Differ Across
Sessions, but Only for Unfamiliar Goods

Table 1 summarizes our experimental data.
The top panel presents the mean and vari-
ance of the overall bids in each of the three
categories. We cannot reject the experimental
novelty null hypothesis for the candy bar and
the mango, but we do reject the null for the
irradiated pork. This leads us to conclude that
novelty of the experimental experience is not
enough to inflate bids artificially.

To see this in more detail, consider first
average bidding in the candy bar auctions.
An interesting trend in these data is that for
the most familiar good—candy—the mean
bid fluctuates little, ranging between one and
a half and two cents. Using a paired differ-
ence t-tests, the results suggest that individual
bids in the candy auctions were not sig-
nificantly different across the four sessions

Candy Mango Pork
Overall Mean Bid
Session 1 $0.019 $0.036 $0.125
(0.002) (0.005) (0.02)
Session 2 $0.020 $0.050 $0.095
(0.001) (0.010) (0.015)
Session 3 $0.022 $0.055 $0.078
(0.003) (0.013) (0.018)
Session 4 $0.016 $0.018 $0.062
(0.001) (0.002) (0.0126)
Non-Winners’ Mean Bid
Session 1 $0.019 $0.036 $0.125
(0.002) (0.005) (0.02)
Session 2 $0.020 $0.050 $0.100
(0.001) 0.011) (0.016)
Session 3 $0.026 $0.061 $0.073
(0.003) (0.014) (0.017)
Session 4 $0.016 $0.020 $0.053
(0.001) (0.002) (0.0107)
Winners’ Mean Bids
Before Win $0.058 $0.176 $0.225
(0.0046) (0.018) (0.034)
After Win $0.008 $0.014 $0.088
(0.0006) (0.001) (0.019)

Note: Variances are in parentheses.
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(session one vs. session two: t = —0.11; 1 vs. 3:
t =-0.52;1vs.4:t=0.58;2 vs. 3: t = —0.39;
2 vs. 4:t = 0.86; 3 vs. 4: ¢t = 0.97). Examin-
ing only the non-winner’s bids in panel 2 of
table 2, we find qualitatively similar results
(session one vs. session two: t = —(0.29; 1 vs. 3:
t=-0.88;1vs.4:t=0.24;2 vs. 3: t = —0.57,;
2 vs.4:t=0.04;3 vs. 4: t = 0.53)

Mean bids for the mango exhibit a differ-
ent trend as they increase from sessions one
to three, and then decrease markedly in ses-
sion four. But the bids remain statistically
equivalent across most of the trials at conven-
tional significance levels (session one vs. ses-
sion two: t = —1.07;1 vs. 3: t = —0.94; 1 vs. 4:
t=1.18;2vs.3:t=-031;2vs. 4:t=1.94;3
vs. 4:t = 2.16). The sole exception is between
trials three and four, in which we observe a
significant decrease in bid levels. As we see
from paired difference ¢-tests, these results
are generally consistent for non-winners’ bid-
ding data presented in panel 2 of table 1 (ses-
sion one vs. session two: t = —1.44; 1 vs. 3:
t=-188;1vs.4:t=0.14;2 vs. 3: t = —1.66;
2vs. 4t =1.04;3vs. 4:t =1.74).

Mean bids for the more exotic good
behave differently. In the irradiated pork
auctions, we initially observe relatively large
mean bids in session one, about 12 cents but
by session four mean bids dropped in half to
6.2 cents. When comparing these means using
a paired difference ¢-test we find that first,
second, and third session bids are significantly
less than bids in session four at the p < .02
confidence level (session one vs. session two:
t=1.62;1vs.3:t=194;1vs.4:t =3.20;2 vs.
3:t=0.51;2vs.4:t =2.51;3 vs. 4: ¢t =2.99).
This result is broadly consistent with our find-
ings using data for non-winners. In this sub-
group, bidders in later sessions continue to
shade their bids in comparison to early bids
(session one vs. session two: ¢ = 0.66; 1 vs. 3:
t =242;1vs. 4:t=195;2vs. 3:¢t =1.48;2
vs. 4t =131;3 vs. 4:t = 1.12).

Winners’ Bids Significantly Decrease
After Experiencing the Good

We can reject the preference learning null
hypothesis. Winner bids fell after they expe-
rienced the good® The lower panel of

"The parametric results are broadly consistent with findings
from non-parametric tests. The non-parametric test results are
available from the authors on request.

8 The number of winner bids is determined as follows: there is
one winner per session, and we observe each of the winners’ bids
in subsequent sessions, e.g., winner in session bids fifteen times in
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table 1 contains summary estimates of win-
ners’ behavior in the auctions. A consistent
result across each of the three good types
is that bids tend to decrease sharply once
a person wins and actually consumes the
good. Our t-tests verify this premise. In each
case we reject equality of the mean win-
ners’ bids at better than the p < 0.001 con-
fidence level (candy: + = —5.06; mango: t =
—8.24; pork: t = —4.53). These results suggest
that experience with the goods matters.’” This
result implies that winners’ behavior needs
to be controlled for when examining aggre-
gate subject bidding behavior. To account
for these and other factors, we complement
the unconditional findings with empirical esti-
mates from an econometric model. This pro-
cedure allows us to identify the role that
familiarity with the lab, and the good, have
on bidding behavior.

Conditional Empirical Methods

We estimate the following model for the
three categories of panel data:

3 2
(1) Bid;, = o; + Z BS, + Z CX; + ¢
1 1

where Bid;, denotes subject i’s bid in trial
t; a; represents a fixed/random bidder effect,
which controls for individual specific time-
invariant effects such as subjects’ private val-
ues and subjective risk perceptions for the
good; S, are dichotomous variables that rep-
resent our four data gathering sessions—
we exclude session four and therefore the
B estimates represent deviations from this
baseline session; X, are other factors that
may affect bidding behavior. In X, we
include lagged price to control for any posted
price effects!’ and a dichotomous variable
that indicates whether the participant was
a winner of the item in a previous ses-
sion. Define winner = 1 if the subject
previously won an auction, 0 otherwise.

sessions two—four. We are looking at three observations for each
good, and potentially thirty more observations in total, 15+ 10+
5 = 30. Given that we pooled data across two treatments for each
good, there may be as many as sixty “past winner” observations
for each of the three goods. In practice the number is smaller
due to subjects winning more than once. In our case, the candy,
mango, and pork models had 50, 40, and 60 winner observations.

? One might also argue that our results simply suggest that the
winning subjects’ demand curves were downward sloping. While
this is a possibility, we think it is likely that the two—four day
time lag between auctions reduced the probability of diminishing
returns and satiation.

12 See for example List and Shogren.
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Table 2. Fixed-Effects Estimation Results of Bid Function

Candy Mango Pork
Variable
Session 1 —0.005 —0.01 0.051*
(—1.48) (—1.45) (5.54)
Session 2 —0.001 0.005 0.024*
(—0.30) (0.74) (2.88)
Session 3 0.003 0.011 0.011
(0.76) (1.59) (1.44)
Winner —0.033* —0.141* —0.10*
(—5.55) (—13.19) (—6.72)
Lagged Price 0.18* 0.14* —0.08
(3.05) (4.21) (—1.60)
R? 0.57 0.66 0.75
Adjusted R? 0.54 0.64 0.73
F(a; =0) 19.1* 32.6 39.2
(d.f) (29,534) (29,534) (29,534)
N 570 570 570

Note: r-ratios in parentheses beneath coefficient estimates.
*Significant at the p < 0.01 confidence level.

We obtained econometric estimates of equa-
tion (1) for fixed and random effects models
of panel data.

Table 2 contains our panel data estima-
tion results. Since fixed and random effects
estimates are very similar, we present only
the within estimates in table 2."' Statistical
tests of the homogeneity of individual effects,
a; = 0, leads us to reject the null hypothe-
sis of identical fixed effects for all models at
the 1% level (candy: F = 19.1; mango: F =
32.6; pork: F = 39.2), implying that subject
invariant factors such as private values are
important and need to be controlled in the
regression context. Other diagnostic statis-
tics indicate that our relatively parsimonious
model performs reasonable well, as adjusted
R? values range between 0.54 and 0.73."2

Conditional Results Suggest that Bidding
Behavior Differs Across Sessions,
but Only for Unfamiliar Goods

Coefficient estimates in the candy and mango
regressions serve to reinforce the uncondi-
tional estimates in table 1—subjects’ bidding
behavior does not change dramatically across

" Random effects estimates are available upon request. Con-
cerning nonzero bids, we found that 25.4%,27.7%, and 58.1% of
the bid observations are nonzero for the candy, mango, and pork
data. Note that for the models that converged (mango and pork),
a random effects Tobit model provided results that were consis-
tent with findings from the fixed effects estimates presented in
table 2.

2 We detected neither heteroscedasticity nor serial correlation
in the data.

the four sessions for these two goods. These
results imply that subjects are not enticed
to bid differently on familiar goods when
they are confronted with a relatively new
situation—the lab. Empirical estimates in the
pork regression are much different. In the
pork auctions, we find that subjects tend
to decrease their bids slowly over sessions.
For example, a coefficient estimate of 0.051
for the session one dummy variable indi-
cates that controlling for price, whether the
subject was a previous winner, and subject-
specific effects, participants bid about a nickel
higher in the first session compared to the
fourth session. Given that the mean bid in all
four sessions was approximately 9 cents, this
decrease is quite dramatic.

Coefficient estimates of session two and
session three, 0.024 and 0.011, indicate that
the level of subjects’ bids declined slowly,
rather than rapidly. In session two, a sig-
nificant coefficient estimate suggests that
subjects were still bidding higher than compa-
rable bids in the fourth session. This novelty
effect appears to wane, however, as bidding in
the third session is not significantly different
from bidding in the fourth session. Combin-
ing empirical results from the pork regression
with estimates from regressions of the famil-
iar goods suggests that people tend to bid
in an aggressive manner in early sessions for
unfamiliar goods. For familiar goods that the
bidder may have had past experience, there
appears to be little evidence of a lab novelty
effect.

9T0Z ‘0 Inbny Uo 0fed1yD Jo A1slealun e /Bio'seuinolploxotaefe//:dny woy pepeojumoq


http://ajae.oxfordjournals.org/

Shogren, List, and Hayes

Conditional Bids From Winners
Significantly Decrease after
Experience With the Good

Estimates of the coefficient of Winner in
each auction type imply that winners tend to
reduce their bids significantly. Conditioning
on subject-specific effects, lagged price, and
session number, our estimates imply that win-
ning subjects decrease their bid by about 3.3,
14.1, and 10 cents in the sessions after they
consume the candy, mango, and pork. These
results reinforce the unconditional estimates
above, which do not contradict the idea that
people are trying to learn their preferences
for an unfamiliar good."

Concluding Comments

This paper considers the origins of the high
price premia observed in previous lab val-
uation studies for new food products. We
constructed an experimental design in which
people bid in consecutive auctions over a
two-week period for three goods that dif-
fer by familiarity. Our results suggest that
preference learning about unfamiliar goods
explains the high bids, not the novelty of
the lab experience. This subdues the sus-
picion that novelty of the lab is in itself
responsible for artificially high bids. Rather
behavior is consistent with the view that a
person’s bid includes an information value
that reflects his desire to learn more about
unfamiliar good—i.e., preference learning.
Additional research testing the robustness of
this result would be welcome. Of particular
interest would be research to assess whether
our results can be confirmed for contingent
valuation exercises—an instrument in which
overvaluation seem to be a persistent open
question.

13 Note that the coefficient of lagged price is also significant
at the 1% level in the candy and mango models, and suggests
that bidders use price information when formulating their bids.
But also note that a one dollar change is necessary to induce a
bid increase of 18 and 14 cents in the candy and mango mod-
els. Since posted prices in the candy (mango) auction were typi-
cally less than 10 (20) cents and varied little, this result suggests
posted prices are not affecting bids in an economically significant
manner.
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