Preference Reversals of a Different Kind:
The “More Is Less” Phenomenon
By JOHN A. LIST*
and joint evaluation modes. To examine preferences across joint and separate decision modes,
I collect data from everyday consumers behaving in a competitive marketplace—the sportscard market. The sportscard marketplace is a
natural setting for an examination of preferences, as it provides a rich pool of subjects
making decisions in a familiar environment. In
addition, it provides a natural variation across
individual levels of expertise. I make use of this
variation by conducting some of the treatments
with professional dealers and others with ordinary consumers. The design was used to capture
the distinction between those consumers that
have intense market experience (dealers) and
those that have less market experience (nondealers). Finally, as I have argued elsewhere
(e.g., List, 2001), a major advantage of this
particular field experimental design is that my
laboratory is the marketplace: subjects would be
engaging in similar activities whether I attended
the sportscard show or went fishing. In this
sense, I am gathering data in the least obtrusive
way possible while still maintaining the necessary control to execute a clean comparison between treatments.
The experimental results are sharp. Comparing behavior from more than 240 subjects valuing private commodity bundles, I find a
tendency for preferences to reverse: while juxtaposed, the superior bundle is consistently valued more highly, yet in isolation the inferior
bundle is preferred—a “more is less” result.2
The results are robust across choice and price
elicitations, as well as experienced and inexperienced consumers, although the magnitude of
the effect is significantly attenuated for superexperienced consumers. In a normative sense,
these results suggest that individual preferences

The theory of riskless choice, as pioneered by
Jeremy Bentham and James Mill, characterizes
utility maximization as an individual process
whereby decision makers’ preferences are consistent and stable. If preferences are labile and
subject to the whims of circumstance, then no
optimization principles may underlie even the
most straightforward of choices (David M.
Grether and Charles Plott, 1979). While minimal systematic market-based evidence exists to
refute the fundamental utilitarian premises in
riskless settings, what has been observed in the
plethora of studies examining decisions subject
to uncertainty contradicts the notion of consistent and well-defined preference orderings.1
Amongst this lot of studies is the oft-cited preference reversal literature: theoretically equivalent measures of preference, such as choices and
prices, can lead to systematically different preference orderings (see, e.g., Paul Slovic and
Sarah Lichtenstein, 1968). Although preference
reversals have been found in a myriad of settings, many economists have been slow to accept their findings, partly because some studies
suggest that preference reversals can be eradicated in market settings (Yun-Peng Chu and
Ruey-Ling Chu, 1990; James C. Cox and
Grether, 1996).
In this study I gather primary data from a
well-functioning marketplace to document a
different kind of preference reversal in a riskless
setting: preferences that reverse across separate
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thank two reviewers for very insightful comments. Michael
Hanneman, Chris Hsee, Robert Innes, and Kerry Smith also
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1
This does not imply that anomalies have been absent
from choice in riskless settings. One would come to quite
the opposite conclusion upon reading the work of, for example, Jack L. Knetsch (1989), Daniel Kahneman et al.
(1990), and Julie R. Irwin et al. (1993).

2
The astute reader will notice the similarities of my
study with the work of, for example, Max Bazerman, Christopher Hsee, George Loewenstein, and their respective associates. Later I compare and contrast my study to these
psychology studies.
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in a risk-free environment may not typically be
stable and well defined. Accordingly, these
findings should influence the extensive literature that has concentrated on finding nonexpected utility resolutions to paradoxes of
choice.
From a policy perspective, these results merit
serious consideration in several circles. One
particularly important area concerns benefitcost analysis—since President Reagan’s 1981
Executive Order 12291, federal agencies are
required to consider both the benefits and costs
of regulations prior to their implementation.
While economists have long measured the benefits and costs of private goods routinely bought
and sold in the marketplace, a much more difficult task faces the researcher interested in estimating the benefits of increased air and water
quality, for example. Two very distinct methodologies are currently used to estimate the total
value of nonmarket goods and services: (i) dichotomous choice questions, wherein the good
or service under consideration is valued in isolation, and (ii) choice-based methods, wherein
the economic agent selects the most preferred
alternative from a set of choices. Thus, with the
proper presentation of attributes, these two institutions could yield opposite policy recommendations. Since benefit-cost analysis remains
the central paradigm used throughout the public
sector, the results herein indicate that much
more attention should be paid to the development of consistent approaches for estimating the benefits and costs of public programs.3
Several other policy implications are readily
apparent—from optimal government spending
programs to choosing efficient regulatory
regimes.
The remainder of this study proceeds as follows. Section I outlines the experimental design
and provides a brief background of related studies. Section II describes the experimental findings. Section III concludes.
I. Experimental Design

The field experiment was carried out on the
floor of a sportscard show in a large southwest-

3
Of course, this line of argument overlooks the fact that
these results represent serious problems for economicsbased methods of decision support in general.
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ern city. Each participant’s experience typically
followed three steps: (1) inspection of the
goods, (2) learning the rules and placing a bid,
and (3) conclusion of the transaction. In Step 1,
a potential subject approached the experimenter’s table and inquired about the sale of the
baseball cards displayed on the table. The experimenter then invited the potential subject to
take about five minutes to participate in an
auction or consider the purchase of their most
preferred choice (depending on treatment
type—see description of treatments below). If
the subject accepted the invitation, then she was
randomly allocated into one of four treatments.4
In treatment IS (IS denotes inferior, separate),
I auctioned off 10 1982 Topps professionally
graded baseball cards. Each of the 10 cards was
graded near mint/mint, and the 10-card bundle
had a book value of approximately $15. In
treatment SS (SS denotes superior, separate), I
auctioned off a bundle of 13 cards: the identical
10 Topps baseball cards and an additional 3
different 1982 baseball cards that were professionally graded to be in “poor” condition—the
worst grade possible. While the 3 additional
cards are of much lower quality than the original 10 cards, they do have economic value: in
aggregate, the 13-card bundle had a book value
of approximately $18.
In the third treatment, denoted treatment J, I
auctioned off the exact same two bundles side
by side. Accordingly, each subject submits two
bids, one for each commodity bundle. To provide comparable budget sets across the three
treatments, I informed subjects in treatment J
that if they were deemed winners of both auctions, a random coin toss would determine
which auction was binding. Finally, to provide an explicit link to the extant preference
reversal literature cited above (e.g., Slovic

4
As elaborated on in List and David Lucking-Reiley
(2000) and List (2001), field experiments present a tradeoff: they give up some of the controls of a laboratory
experiment (such as induced valuations) in exchange for
increased realism. The current experiments match the realworld settings which economic theory attempts to explain:
consumers compete for real goods rather than explicit cash
values, they are not told explicitly the distributions of others’ valuations, and they are likely to have previous market
experience. Although field experiments are not quotidian in
the economics literature, they do provide a useful middle
ground between the tight controls of the laboratory and the
vagaries of completely uncontrolled field data.
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TABLE 1—EXPERIMENTAL DESIGN

Subject type

Separate
evaluation:
bidding

Joint
evaluation:
bidding

Joint
evaluation:
choice

Nondealers
Dealers

IS and SS
IS and SS

J
J

C
C

Notes: IS denotes inferior, separate: I auctioned off 10 1982
Topps professionally graded baseball cards; SS denotes
superior, separate: I auctioned off a bundle of 13 cards: the
identical 10 Topps baseball cards in IS and an additional 3
different 1982 baseball cards that were professionally
graded to be in “poor” condition—the worst grade possible.
J denotes juxtaposed: the exact same two bundles are auctioned off side by side. C denotes choice: market participants choose their preferred bundle rather than bidding in an
auction.

and Lichtenstein, 1968), and provide insights
into behavior over choices, I ran a fourth treatment, treatment C, in which market participants
simply paid me $5 and chose their most
preferred bundle (rather than bidding in an auction). Table 1 summarizes the 2 ⫻ 3 experimental design.
In Step 2, the subject learned the allocation
rules. In the auction treatments, I used the random nth-price auction as the allocation institution. As described in List and Jason F. Shogren
(1998), the random nth-price auction can be
characterized by four simple steps: (1) each
bidder submits a bid; (2) each bid is rankordered from lowest to highest; (3) the monitor
selects a random number (n) uniformly distributed between 2 and Z (Z bidders); and (4) the
monitor sells one unit of the good to each of the
(n ⫺ 1) highest bidders at the nth price. Akin to
Vickrey’s second-price auction, the random
nth-price auction is theoretically incentive compatible. And, given its potential to include every
participant in the market, it has an ability to
engage bidders even if they believe they are not
near the upper tail of the value distribution.
Appendix A provides the general instructions
for the random nth-price auctions.
After learning the auction rules, the subject
placed her bid. Finally, in Step 3 the experimenter: (i) asked the subject to complete a short
survey, which provided demographic data on
each subject (see Appendix B for a copy of the
survey), and (ii) concluded the experiment by
informing the subject that she should return at 6
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P.M. on Sunday to find out the results of the
auction. Subjects were informed that if they
could not return for the specified transaction
time, they would be contacted and would receive their cards in the mail (postage paid by the
experimenter) within three days of receipt of
payment.
Before proceeding to the results summary, I
should mention a few noteworthy aspects of the
experimental design. First, no subject participated in more than one treatment. Second, if the
individual agreed to participate, then she could
pick up and visually examine each card (in
sealed cardholders, with the grade clearly
marked). The experimenter worked one-on-one
with the participant, and imposed no time limit
on her inspection of the cards. Third, in the
nondealer treatments, the treatment type was
changed at the top of each hour; hence subjects’
treatment type was determined based on the
time they visited the table at the card show. The
dealer treatments took place in the same fashion
as the nondealer treatments, with one exception.
Instead of waiting for participants to arrive at
the monitor’s table, the administrator visited
each dealer at his/her booth before the sportscard show opened, alternating the treatment
type. Fourth, since my main interest revolves
around examining individual preferences, rather
than testing the incentive compatibility or efficiency of the allocation mechanism, I informed
subjects of the optimal strategy of bidding true
value via several examples.
Finally, I would be remiss not to mention
related efforts. Interestingly, within mainstream
economic circles little is known about juxtaposed versus isolated valuation. Yet, there is
evidence of important differences in the psychology literature. The original demonstration
of changes in preferences across elicitation formats is provided by Max H. Bazerman et al.
(1992). The Bazerman et al. (1992) study focused on absolute versus relative hypothetical
payoffs in potential resolutions of a dispute.
They found that preferences reversed across
scenarios based on whether the choices were
evaluated in isolation or juxtaposed. In a valuation study that is more similar in structure to
my experimental design, Christopher Hsee
(1998) had undergraduate students indicate
their hypothetical willingness to pay for one or
both sets of dinnerware. Set A contained 24
high-quality pieces, whereas Set B contained 40
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pieces—24 high-quality pieces and 16 lowquality pieces. Hsee finds that in separate evaluations Set B is valued less than Set A, but
when juxtaposed Set A dominates Set B. Hsee
(1998) also performs various related thought
experiments using private consumable goods
such as scarves, coats, and ice cream cones, and
finds similar insights.
To the best of my knowledge, however, the
current study is the first to examine the more is
less conjecture in an actual marketplace with
real transactions, where subjects endogenously
enter the marketplace and self-select into their
roles as experienced or inexperienced consumers. Indeed, as aforementioned, one major advantage of field experiments is that I am
observing the natural behavior of subjects in a
familiar marketplace. I believe that empirical
assessments of this sort complement laboratory
exercises and are a necessary link in the conversion of theory and empirical evidence into
optimal policy-making.
II. Experimental Results

Table 2 contains a summary of the experimental data. In total, I observed decisions of
241 subjects: 130 nondealers and 111 dealers.
The top panel in Table 2 presents the nondealer
data and what readily emerges is a seemingly
anomalous result: on average nondealers bid
$4.86 for the 10-card bundle and only $3.06 for
the 13-card bundle, a difference of approximately 37 percent. This difference is statistically significant at the p ⬍ 0.05 level using a
large-sample t-test (t ⫽ 2.03). Statistical results from a Mann-Whitney rank-sum test of
treatment differences, which is a standard nonparametric test that has a null hypothesis of no
treatment effect, or that the two samples are
derived from identical populations, also suggest
that the distributions observed in treatments IS
and SS are statistically different at the p ⬍ 0.05
level ( z ⫽ 2.47). This result implies that the
10-card bid distribution is located to the right of
the 13-card bid distribution—a more is less
result.
Moving down Table 2 to treatment J, I find
evidence that suggests preferences reverse
across decision modes: the 10-card bundle’s
mean bid is $3.72 whereas the 13-card bundle’s
mean bid is $4.52, a difference of approximately 20 percent. And, using both a matched-
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TABLE 2—EXPERIMENTAL RESULTS
Bundle
Treatment
Nondealers
IS (n ⫽ 35)
SS (n ⫽ 37)
J (n ⫽ 33)

10 cards

13 cards

Bidding data
$4.86 (0.65)
—
—
$3.06 (0.60)
$3.72 (0.53)
$4.52 (0.69)
Choices

C (n ⫽ 25)
Dealers
IS (n ⫽ 35)
SS (n ⫽ 35)
J (n ⫽ 28)

2/25 (8 percent)

23/25 (92 percent)

Bidding data
$3.20 (0.44)
—
—
$2.70 (0.41)
$3.09 (0.47)
$3.45 (0.50)
Choices

C (n ⫽ 13)

0/13 (0 percent)

13/13 (100 percent)

Notes: Figures below bids (choices) are mean bids (the
number of subjects choosing that bundle). Figures in parentheses under bids (choices) are standard errors (percentage
of subjects making that choice). For example, the mean bid
in the nondealer IS treatment was $4.86 (with a 0.65 standard error) and the number of dealers choosing the 13-card
bundle was 13 (100 percent).

pairs t-test and a Wilcoxon signed-rank test for
matched pairs (recall that in Treatment J each
subject submits two bids, one for each commodity bundle, thus the statistical tests must account
for this dependence), I can reject the hypothesis
that the revealed values in the 10-card auction
are derived from the same parental population
as the values from the 13-card auction at the
p ⬍ 0.01 level. This result is robust to a
significant change in the elicitation technique:
23 of 25 (92 percent) subjects chose the 13-card
bundle when given the choice of bundles in
treatment C. This proportion is significantly different from the 2 of 25 (8 percent) subjects that
chose the 10-card bundle.
While these results are stark, and quite surprising to observe in a mature market setting, a
commentator could contend that if a fundamental more is less preference reversal exists, it
should prevail regardless of the level of subject
experience. This concern is notable since, as
aforementioned, some studies suggest that preference reversals in risky decisions can be eradicated in market settings (e.g., Chu and Chu,
1990). And, within the sportscard market, I
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have observed that experienced and inexperienced consumers behave much differently over
other types of riskless decisions (List, 2001). In
this regard, the more is less preference reversal
may merely be a mistake, and might disappear
if subjects gain marketlike experience.
The bottom panel of Table 2 contains a summary of the dealer data. Even in this subject
pool, which could reasonably be considered
“super-experienced” consumers, I find evidence
in favor of a more is less phenomenon. The
mean dealer bid in the 10-card auction is $3.20,
whereas the mean bid decreases to $2.70 for the
13-card bundle. While I find that these bidding distributions are not statistically different
from one another at conventional levels via a
Mann-Whitney rank-sum test ( z ⫽ 0.84) and a
large-sample t-test (t ⫽ 0.84), the observed difference of more than 15 percent is noteworthy.
Yet, when the bundles are juxtaposed, statistically significant differences are found. In treatment J, I observe mean bids of $3.09 and $3.45
for the 10- and 13-card bundles. Using both a
matched-pairs t-test and a Wilcoxon signedrank test for matched pairs, I can reject the null
hypothesis that bids in the 10-card auction are
derived from the same parental population as
bids in the 13-card auction at the p ⬍ 0.01 level
(t ⫽ 3.73). This result also holds when I examine data from treatment C: although the sample is small, it is readily apparent that dealers
opted for the 13-card bundle significantly more
than they chose the 10-card bundle.5
As previously mentioned, while these data
are the first to document the more is less preference reversal in an actual market with real

5

Although analysis of the raw data provides consistent
evidence in support of preference reversals, there has been
no attempt to control for other factors that may affect the
individual bidding level. These other subject-specific factors, which include years of trading experience, gender,
income, education, and age, can be adequately accounted
for in a well-specified econometric model. To condition on
these factors, I estimated the following bid regression
model: bid ⫽ g( ␣ ⫹ ␤ X); where X includes subjectspecific variables that may affect the bidding level. Variables in X include years of trading experience, yearly
income, age, gender, education, and dichotomous variables
indicating treatment type (separate or joint evaluation) and
bidder type (dealer or nondealer). Empirical results from
this simple exercise provide results consonant with the
implications of the raw data: coefficient signs and magnitudes are consistent with preference reversals, but they are
attenuated for dealers.
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transactions, they are entirely consistent with
the work of Bazerman, Hsee, Loewenstein, and
associates, who were the first to document the
more is less result in an environment where
undergraduate or graduate students stated their
maximum willingness-to-pay across hypothetical valuation exercises. The psychology
literature cites several competing theoretical explanations for the anomaly (see Bazerman et al.,
1999, and Hsee et al., 1999, for nice reviews).
While several theories exist, those that have
gained the most attention include the evaluability hypothesis (e.g., Hsee, 1996, 1998; Hsee et
al., 1999), norm theory (e.g., Kahneman and
D. T. Miller, 1986), and the want/should proposition (Bazerman et al., 1998).
Briefly, the first of these theories conjectures
that easy to evaluate characteristics, not necessarily the most important, are used when an
individual values the good in isolation. These
characteristics may have little correlation with
the actual value of the good. Yet, when the good
is juxtaposed with another, the reference attributes are better defined, allowing the subject
to focus attention on the critical characteristics.
Norm theory suggests that in one’s attempt to
evaluate a good in isolation, the evaluator
evokes a set of available internal referents for
comparison and evaluates the good in this context. When goods are juxtaposed, the alternatives themselves become the comparison set for
evaluation. Finally, the want/should proposition
offered by Bazerman et al. (1998) envisions a
tension between what an individual wants and
what the individual believes that he or she
should do. Under separate evaluation, the agent
tends to engage in behavior along the lines of
“wants,” and in joint evaluation the individual
chooses along the “should” dimension.6
III. Conclusions

The theory of riskless choice assumes that
economic agents have consistent and well6
A companion explanation for the data observed in this
study is one of imperfect observation. In this case, an agent
uncertain about the value of the goods produces a range
rather than a point estimate of value when evaluating the
goods in isolation. When presented with the 10-card bundle
the range is smaller than that of the 13-card bundle. Under
certain assumptions, this theory, which was graciously offered by the editor, can organize many of the findings
herein.
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defined preferences. While preferences have
been shown to be quite labile in risky settings,
little experimental work examining real choices
in actual markets has been done to formally test
the stability of preferences in riskless decisionmaking. If preferences are ill defined and constructed during the elicitation process, then a
reevaluation of the fundamental building blocks
of utility theory is necessary. In this study, I
examine whether preferences in a competitive
marketplace are stable and well defined. Comparing behavior from more than 240 subjects
across joint and separate evaluation of two private commodity bundles, I find a surprising
preference reversal: while juxtaposed, the
superior bundle is consistently valued more
highly, yet in isolation the inferior bundle is
preferred—a “more is less” result. The reversal
is robust across choice and price elicitations, as
well as experienced and inexperienced consumers, although the magnitude of the reversal is
significantly attenuated for super-experienced
consumers.
Overall, these empirical results should have
practical significance for economic theorists,
empirical researchers, policy makers, and the
growing body of scientific research that uses
experimental methods. For example, these findings should lend new insights into nonexpected
utility resolutions to paradoxes of choice. And,
in light of the empirical evidence herein, rather
than accepting that dichotomous choice questions are the preferred method to value nonmarket goods and services (as proposed by the
National Oceanic and Atmospheric Administration’s blue-ribbon panel, which included
Kenneth Arrow and Robert Solow), a closer
examination of the various nonmarket valuation
methodologies seems apropos. Besides this perhaps narrowly focused policy-based example,
these results may have sharp implications for a
broad array of issues— e.g., potential resolutions of disputes, sorting of employees into respective jobs, the structuring of optimal welfare
benefit plans, social security reform, and several
other governmental spending and revenueraising programs.
APPENDIX A: SUBJECT INSTRUCTIONS
RANDOM n TH-PRICE AUCTION

FOR

Welcome to Lister’s Auctions. You have the
opportunity to bid in an auction for the goods on
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the table. The number of auction participants,
denoted “n” below, will be determined by how
many subjects choose to participate in the auction during this sportscard show.
Auction Rules:
You are asked to submit one bid. Since there are
n ⫺ 1 other bidders, there will be a total of n
bids submitted. The monitor will rank these n
bids from highest to lowest and the winning
bidder(s) will be determined in a random fashion. Here is how it works: if the monitor randomly selected the bid ranked #20 (the 20th
highest bid), then each of the 19 bidders who
bid more than this bid would win in the auction
and receive the goods after they sent me the
value of the 20th highest bid. There is an equal
chance that the selected bid will be the 2nd, 3rd,
4th, 5th, 6th, ... or nth highest bid. Lets go
through a few examples so you understand the
auction rules.
Assume that the randomly determined bid is the
8th highest. I will rank the bids from highest to
lowest to determine the winners.
Example 1: The 10 highest bids are ranked
highest to lowest as follows:
$C
$D
$A
$B
$F
$G
$L
$K
$V
$Z

High bidder
2nd highest bidder
3
4
5
6
7
8
9
10th highest bidder

Since the 8th highest bid was chosen, the top 7
bidders win and pay the value of the 8th highest
bid. In this case, that is $K.
Would you like to go through some more
examples?
As you can see, in this type of auction you
should bid your true value for the goods (e.g.,
what they are worth to you). If you bid too
much, then you stand a risk of winning but
paying more than what they are worth to you. If
you bid below your true value, then you stand a
risk of not winning the goods when you could
have won and paid less than your true value.
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This is true because your bid never affects the
price that you pay in the auction, just whether
you win or lose.
Would you like to go through some more examples that illustrate why bidding your true
value makes sense?
Final Transaction
At 6 P.M. Sunday night I will determine the
winners of the auction. After the winners pay
me (cash or check) for the goods, the goods will
be awarded to the winners. Note, regardless of
price, the goods will be awarded to the winners.
In case you cannot attend the “determination
of winners” session at 6 P.M., please provide
your name, mailing address, and phone number
below:
Name
Address
Phone#
If you are unable to attend at 6 P.M., I will
contact you by phone. Upon receipt of your
check or cash, I will send you the goods that
you have won. All postage will be paid by
Lister’s Auctions for goods mailed to winners.
Note that I guarantee to sell the goods to
the winners no matter what the final auction
prices turn out to be. Your bid represents a
binding commitment to buy the goods you
win at the prices specified by the auction
outcomes.
Good luck—please write your bids on the sheets
provided.
Thanks for participating.
APPENDIX B: CONFIDENTIAL BIDDING
SURVEY SHEET

AND

BID:$
Signature:
I verify that if I am determined a winner I will
be liable for paying the determined amount in
exchange for the bundle of cards.
Please complete the information below. THIS
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INFORMATION WILL BE KEPT STRICTLY
CONFIDENTIAL.
1. How long have you been active in the sportscard and memorabilia market?
yrs
2. Are you a sportscard or sports memorabilia
professional dealer?
3. Gender: 1) Male 2) Female
4. Age
Date of Birth
5. What is the highest grade of education that
you have completed? (Circle one)
1) Eighth Grade
2) High School
3) 2-Year College
4) Other Post-High School
5) 4-Year College
6) Graduate School Education
6. What is your approximate yearly income
from all sources, before taxes?
1) Less than $10,000
2) $10,000 to $19,999
3) $20,000 to $29,999
4) $30,000 to $39,999
5) $40,000 to $49,999
6) $50,000 to $74,999
7) $75,000 to $99,999
8) $100,000 or over
7. Have you ever seen these goods before this
show?
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