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INIT TOWIN IT: EXPERIMENTAL EVIDENCE ON UNIQUE BID AUCTIONS.

Caroline Baethge - Marina Fiedler - Ernan Haruvy

We examine bidding motives in discrete-point unique bid auctions in a laboratory setting. In
lowest (highest) unique bid auctions, the participant with the lowest (highest) unique bid wins
the auction. We posit two sets of motives in this type of auctions — a winning motive that is
driven by the desire to win and a profit motive that is driven by the expected payoff. In the
lowest unique bid auction (LUBA), the profit and winning motive lead to the same bidding
strategy in equilibrium. In the highest unique bid auction (HUBA), the profit and winning
motive lead to different bidding strategies in equilibrium. Using a utility-based choice
framework, we identify and characterize the motives. Our findings suggest that bidders’
behavior is driven by an array of motives. We find that not only does the winning motive play a
key role in behavior, but other considerations such as reinforcement and coordination enter as

well.

Keywords

unique bid auctions - bidding behavior - experiment - learning

Highlights

e We introduce new discrete-point unique bid auctions in the laboratory.

e  We characterize two sets of motives — a profit motive and a winning motive.

e In the highest unique bid auctions, winning and profit motives lead in different directions.
e A utility-based choice framework is shown to disentangle the motives.

e Bidding behavior is driven by an array of motives including reinforcement and

coordination.
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1. Introduction

Many popular auctions on the internet incorporate a lowest unique bid auction (LUBA)
design. According to Gallice (2009), LUBAs began appearing in Scandinavia in 2006 before
rapidly diffusing into other European countries. In the U.K., such sites are popular (e.g.,
BidGrid, BidBudgie). Besides being attractive for customers for their perceived bargain price,
which is typically a small fraction of the retail price, and excitement value', unique bid
auctions are also potentially profitable for auctioneers. Most of them specify a minimum
number of required bids with a non-negligible bidding fee before the auctioned item is
awarded to the lowest unique bid. In many cases, this bidding fee is responsible for the bulk
of revenues.

The game-theoretic solution to unique bid auctions is far from trivial. Many LUBA
auctions are dynamic, in that bidders bid sequentially, each bid is costly, and following each
bid the bidder receives a signal about his chance of winning. Gallice (2009) characterizes
solutions for such settings.

In other unique bid auctions, the focus is on a sealed bid setting, where bids are made
simultaneously. In that setting, the equilibrium solution is a mixed strategy with a probability
on each possible bid. There are many asymmetric mixed strategy equilibria that solve this
game, and one symmetric mixed strategy equilibrium that is typically the focus of
investigation (e.g., Otsubo et al. 2013).

The contribution of the present work is in combining the profit motive considered by
most works on the topic (detailed in section 2) with a winning motive concerned with
maximizing the winning probability. The winning motive is sometimes referred to as winning
drive or excitement factor as proposed by Chakraborty et al. (2014). Despite the anecdotal
evidence shown by Chakraborty et al. (2014) that there exists a competitive type —in a LUBA
the top five bidders in the field are the most aggressive bidders in several auctions —
empirically it is hard to separate that type of winning-driven behavior from pure profit
maximization. This is because in LUBAs, given a particular belief about the distribution of
others’ bids, the strategy that maximizes profit is also the strategy that maximizes winning
probability?.

In contrast, under highest unique bid auctions (HUBASs), there is a potential conflict
between profit maximization and winning probability maximization. Given a belief about the

distribution of others, a lower bid may be preferred to a higher bid with higher probability for

! Chakraborty et al. (2014) find evidence of some aggressive bidders that appear motivated by excitement.
? Actually, given mixed NE distribution of bids, the rational equilibrium bidder should be indifferent between all
possible bids within the support. We consider beliefs that are more adaptive in nature.
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winning, simply because it implies a lower payment. We exploit this tradeoff to separate out
the two motives.

Despite its similar design, there are almost no examples of highest unique bid auctions
being implemented. HUBAs differ only concerning the winning rule in that the bidder with
the highest unique bid wins. When comparing both types of unique bid auctions one can see
that a LUBA does not differentiate between a choice motivated by payoff maximization and a
choice influenced by the probability to win. The HUBA, on the other hand, results in a
different bidding strategy for each motive. This type of auction can also be compared to a
patent race since it is a firm’s goal to be the first one to submit the best unique patent. Once
handed in, all other firms lose.

We aim to make two primary contributions. First, we contribute to the body of work on
auction formats by investigating and contrasting two types of unique bid auctions — LUBA
and HUBA - in a novel laboratory experiment with discrete price points. Secondly, our
investigation centers on whether or not subjects behave solely according to profit
maximization or are also influenced by other motives — a winning motive in particular. The
setting we investigate allows us to discover whether bidding behavior is similar or diverging

in the two types of unique bid auctions.

2. Related Literature

The extant literature on lowest unique bid auctions (Chakraborty 2014 ; Eichberger and
Vinogradov 2008; Gallice 2009; Houba et al. 2008; Otsubo et al. 2013; Radicchi et al. 2012;
Rapoport et al. 2009; Scarsini et al. 2010; Wachter and Norman 2006) which is mainly
concerned with the equilibrium solution and its predictive power of bidding behavior.

Otsubo et al. (2013) was one of the first studies on LUBA and HUBA to use laboratory
experiments. They conducted two laboratory studies on unique bid auctions. They restricted
the bidding interval to 4 and 25 integers and the number of bidders to five in their first study,
focusing solely on the LUBA. In their second study, they conducted both LUBAs and HUBAs
with a bidding interval restricted to 25 integers and including ten participants per auction. In
that second study — the only study we know of that compares LUBA and HUBA - the
winning bidder received the amount of his or her submitted bid — making this is a reverse
auction. Given the reverse auction incentives, their HUBAs and LUBASs are the reverse of
ours — their HUBA 1is loosely the theoretical equivalent of our LUBA and vice versa. The
motives of receiving the highest payoff possible and increasing the probability of winning

operate in the same direction in their HUBA whereas they diverge in their LUBA (in ours it is
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the opposite). While they do not explicitly investigate these opposing motives (which is an
important point of the current investigation), they do acknowledge this as a likely reason that
their LUBA and HUBA patterns are not mirror images of one another.

Ostling et al. (2011) examined a variation of LUBA that did not involve the subjects
paying their submitted number. They called this variation LUPI (lowest unique positive
integer) games. While their games involved submitted numbers, the games are not proper
auctions as in Otsubo et al. (2013) because participants’ submitted numbers do not affect their
payoffs. Moreover, in these games, the number of entrants was random and roughly followed
a Poisson distribution. While the solution concept applied to these games is Poisson Nash,
which is different from our games, the solution concept of mixed Nash equilibrium and the
distributions of the bids do bear similarities both theoretically and empirically to our study
and to Otsubo et al. (2013).

Lastly, Raviv and Virag (2009) collected data via an internet auction platform with
different products using a HUBA as a selling mechanism. They allowed for multiple bids and
incorporated a bidding fee ¢ > $0. Their main findings suggest that bidding behavior only
depends on the number of bidders, but not on the size of the prize or the highest possible bid
allowed. Bidders in their study tended to place bids farther from the maximum allowed bid as

the number of bidders increased.

3. Theory
3.1. The Profit Motive — Equilibrium Characterization of Five-Point Unique Bid Auctions

In a five-point unique bid auction, bidders choose a bid x € {0, 0.25,0.50,0.75,1.00}
with a probability p(x). All bidder strategies are expressed in terms of vector p(x). The bid
increment ¢ is 0.25 and the prize v is equal to 1.01. Let w(x) denote the probability of x
being the outright winning bid and tie(x) denote the probability of a tie at bid x. In case of a
complete tie, that is, all four bidders choose the same bid x or two choose one bid and two

choose another, the prize would be awarded randomly to one of the bidders with a probability

of V4. The unconditional winning probability is therefore given by w(x) + tieT(x).

Table 1 shows the computation of w(x) and tie(x) for each x in the HUBA and
LUBA for the given belief vector b(x). This vector indicates the belief regarding the
probability that a bid x will be chosen by another player as well. Note that b(x) is equivalent

to p(x) in a symmetric Nash equilibrium, which will be discussed shortly. The index I on b;
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indicates the bid in numerical order from O to 1. This means that that b, is the belief regarding

the probability of a bid at 0, b, is the belief for a bid of 0.25, etc.

Table 1

The Probabilities of Winning and Tying for the HUBA and LUBA

Probability of winning w(x)given belief vector b(x). Probability of tying tle(x)
given belief vector b(x).
bid i HUBA LUBA HUBA/ LUBA
0 b3 + b3 + b3 +b3+ (1-by)3 b} + 3by(b? + b? + b} + b2)
b3 + b + b3 b}
0.25 +3(b2% + bZ + b2)b, +3b2(1 — by — by) b3 + 3b,(b? + b2 + b + b?)
+b3 +(1—by —b,)?
b3+b3 b+b3
0.50 | +3(bZ+b2)(1 —bs—b,—bs) | +3(b? +b3)(1 — by — b, — bs) | b3 +3bs(b? + b2 + b2 + b?)
+(1 = b3 — by — bs)? +(1 = by — by — b3)?)
b3 b3 + b3 + b3
0.75 +3b2(1 — b, — bg) +3(b? + bZ + b2)bs b3 + 3b,(b? + b2 + b2 + b2)
+(1— by — bs)? +b3
1 (1-bs)? 0 b3 + 3bs(b? + b% + b + b2)

Following Table 1, we examine symmetric equilibria where all bidders have the same
belief vector b, mixing probabilities p, tying and winning probabilities tieand w, and we
impose that b = p. The key in computing mixed strategy equilibria is that all strategies within
the support have the same expected utility. The general objective function for the case of four
bidders is therefore given by:

max, En(x) = X, (v —x) * (w(x) + @) (1)

The condition for a mixed strategy equilibrium on a support of [bysy, brign] With bygy,

being the lowest and by; 45, being the highest possible bid within the strategy profile is:

En(bjow) = Em(bioy, + 0.25) = - = En(bhigh) (2
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Equation (2), in conjunction with the unconditional winning probabilities in Table 1,
implies that in equilibrium lower bids within the support occur with higher probability in the
LUBA. The equilibrium strategy profile satisfying this condition is shown in Table 2.
Specifically, Table 2 shows the probability of each bid in equilibrium under LUBA and
HUBA.

Table 2

The Equilibrium Outcomes for the HUBA and LUBA

Mixed Strategy Nash Equilibrium under Profit Maximization
Bid HUBA LUBA
0 0.009 0.548
0.25 0.304 0.452
0.50 0.371 0
0.75 0316 0
1 0 0

3.2. The Winning Motive

The winning motive — also known as joy of winning — has been documented in the
experimental auction literature (e.g., Erta¢ et al. 2011). Raviv and Virag (2009) solved the
LUBA game for bidders motivated by what they termed as “probability maximization”. We
call bidders who are motivated by the maximization of their probability to win as driven by a
“winning motive”. Accordingly, in addition to payoff maximization (the “profit motive), we
consider the possibility that players are driven by the winning motive. The winning motive
focuses on the maximization of the winning probabilities and ignores payoff consequences,
therefore removing bid x to be equal to zero from the payoff computation in equation (1). As
in the calculation of the payoff maximization (“profit motive”) equilibrium, mixed strategy
equilibria generally imply that a bidder is indifferent between the bids in the support, so the
utility must be the same for any of the bids within the support. That is, U(x;) must be equal
over all bids within the support, where x, k = 1, ..., 5 denotes all the available bids, ordered

from low to high.
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The condition for mixed strategy equilibrium on a support of [byy, bpign] then

becomes:

i
U(biow) = a (W(xk,) + @) = U(bhigh) 3)
forall x;, k=1,...,5

Parameter a in equation (3) simply denotes the joy of winning part of the utility of
winning the prize, irrespective of the payoff. We note that with four bidders and the above
stated equilibrium characterization, only the top (bottom) two bids can be sustained in the
support of the equilibrium in the HUBA (LUBA). This is because the only way the third
highest (lowest) bid can win in the HUBA (LUBA) is if there is a complete tie at the bids
above (below) it. This, however, can only happen if the three other bids are all the same bid,
and in a symmetric equilibrium this happens with too small a probability to have a feasible
solution that meets condition (3).

We now return to the winning and tying probabilities in Table 1. These winning and
tying probabilities as functions of beliefs have the same functional form for both payoff
maximization (“the profit motive”) and the winning motive, although the probabilities
themselves are different in equilibrium once we impose the equality stated in equation (3).
Plugging the functional forms from Table 1 into equation (3) and imposing the restriction that

only two bids remain in the support (i.e., for LUBA, b; + b, = 1) we get for LUBA:
(1= by)® +[b] +3b,(1— by)?] = b3 +[b3 +3b,(B1)] (@)

It is easy to see that the solution to equation (4) is equivalent to b; = b,. Imposing the
equilibrium condition p = b, this results in mixed strategy equilibrium with a probability of 2
for the lowest two bids (0 and 0.25) in the LUBA. Likewise, the same solution concept results
in equal probabilities for the highest two bids (0.75 and 1) in the HUBA.

In other words, any bid chosen below 0.75 in the HUBA and above 0.25 in the LUBA

indicates a bidding motive other than the winning motive.
3.3. A Model of Choice

Recall from section 3.1 and Table 1 that beliefs play a key role in our analysis. Let b
denote a 5x1 vector of beliefs by bidder i in period t regarding the likely probabilities of
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others to choose each bid. The probabilities of winning and tying with each bid, given beliefs
about the other three bidders, are then specified as shown in Table 1. We use an equilibrium
model, so we impose that b = p *, where p * is the vector of equilibrium probabilities, as
specified in Table 2. Next, we specify utilities associate with each bid x;, where k = 1,...5.

The three-parameter utility we formulate for bidder i in period t is as follows:

Uie(xx) = [W(xk) + #} (@ +v—x) + BUs—1 (X )dit—1x + YPot-1 (5)

tie(xg)
4

The term in the square brackets, w(x;) + , 1s the probability of receiving the

payoff. Thus, the product of that term and (@ + v — x;.) is simply the expected payoff in
experimental currency for the bid x;, when ¢ = 0 A parameter « > 0 implies an added utility
from winning, that is, in addition to the actual payoff. The natural interpretation of & > 0 is
that it is the value in terms of experimental currency that a person ascribes to winning.
However, if a was far larger than the prize, one would have to be cautious in ascribing it a
monetary value, but one could say that winning is then more important than monetary
considerations. The parameter  is the weight on the reinforcement value of the past. The
indicator variable d;;_1j is equal to 1 when bid k was chosen by bidder i in period t — 1 and
is equal to 0 otherwise. Thus, if a bidder chose bid k in the past and won a prize with that bid,
the bid gets reinforced. If a bid was not chosen or did not result in a prize, it does not get
reinforced.

Finally, collusion is an ever-present in many auctions formats, and especially in some
formats that more readily lend themselves to collusion (see Hu et al., 2011; Sherstyuk et al.
2008). Accordingly, the parameter y denotes the weight on the coordinated action of a bid of
0. A bid of 0 is the collusive outcome. If everybody chose 0, that would yield the maximum
social payoff, albeit not in equilibrium. So in the interest of social payoff maximization, one
could choose to bid 0 if others seem to be choosing it as well.

The utilities are then mapped to probabilities via the logistic mapping, so that the
probability of observing bid x;, is:

_ exp (AUt(xk))
Pric(x) = Yj=1,5€xp (AUt (x})) ©
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The parameter A is the precision parameter. When it is equal to zero, all bids are
predicted to be equally likely. When the precision parameter is approaches infinity’, bidders
bid their strict best response with probability 1. This normally implies that empirically, with a
large precision parameter, we would not predict a mixed strategy probability (< 1) for an
action unless beliefs about the actions of others corresponded precisely to the mixed strategy

profile. The likelihood function is then specified by:

LL = TT: eIk In (Pric(xi)) dick (7

4.  Design and Procedure
4.1. Experimental Design

The lowest and highest unique bid auctions were conducted in fixed groups of four
subjects with partner matching for five consecutive periods. The subjects first played the
LUBA for five periods, followed by the HUBA. We reversed the order in a control sessions.
The experimental design for both types is reported in Table 3.*

Table 3

Experimental Design

Minimum Maximum
Group Size (k) 4 4
Rounds (t) 5 5
Bidding Interval 5 price points 5 price points
Prize (v) 1.01 Le 1.01 Le
Winning Bid (b*) lowest unique bid highest unique bid
Payoff v-b* v-b*

Notes. N=96. The bidding fee was ¢=0.

The LUBA required the subjects to submit a discrete bid between 0.00 LC (lab
currency) and 1.00 LC on a 1.01 LC prize (v). Subjects could choose five possible bids
equivalent to 0.00, 0.25, 0.50, 0.75, or 1.00 LC. The subject submitting the lowest unique bid

(b*) won the auction. In order to avoid loss aversion only the winning subject had to pay his

* A moderately large number, however, will functionally serve the purpose of being close enough to infinity
when placed inside the exponential.
* The complete instructions are reported in Appendix A.
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or her own bid. The payoff was determined by the prize being awarded minus the submitted
winning bid (v-b*). The subjects did not have to pay an entry fee (¢ = 0) and could only
submit one single bid in each of the five rounds being played. Feedback was only given after
each auction round with information on the group’s lowest unique bid or a possible tie and the
subject’s own payoff. In case of a complete tie the prize was randomly awarded to one of the
group members with a probability of 1/k (i.e. 74). After submission the subjects were asked to
state a reason for their bid and additionally conducted a task on risk aversion (Holt and Laury
2002) before answering a post-experimental questionnaire which contained questions on age,
gender, course and experimental experience.

The HUBA is almost similar in design with only one different rule: the subject
submitting the highest unique bid is selected as the winner and receives 1.01 LC minus his or

her own bid.
4.2. Experimental Procedure

Our experiments were computerized with z-Tree (Fischbacher 2007) and conducted at
the UT Dallas Laboratory and the Passau University Laboratory between September and
November 2014. The seven sessions lasted about 40 minutes and yielded an average payoft of
$21.54 including a show-up fee of $5 in Dallas and an average payoff of 8.75 € including a

show-up fee of 3.5 € in Passau. Overall, 96 subjects took part in the experiment.’
5. Analysis and Results

5.1. Descriptive Results

Figure 1 reports the distribution of choices in the LUBA (1a) and HUBA (1b) for the

first and last experimental round, as well as aggregated over all five periods.

> The results are robust across the two subject pools in either the LUBA or HUBA.
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Figure 1
(a) LUBA (b) HUBA
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The mean chosen bid in the LUBA was 0.227 with 0.00 being the lowest and 0.75 being
the highest submitted bid in round 1. As Figure la shows, 44% of round 1 bids were 0,
followed by 29% choosing bid 0.25. The mean chosen number in the HUBA was 0.615 with
0.00 being the lowest and 1.00 the highest submitted bid in round 1. Subjects mostly chose
bids within a range of 0.50 to 1.00 as illustrated by Figure 1b.

5.2. Results on Bidding Behavior

The actual winning frequencies and profits per bid are aggregated over all five periods
and shown in Figure 2a and 3a for the LUBA and Figure 2b and 3b for the HUBA. Based on
the theoretical considerations (see section 3), Figure 4 illustrates the theoretical frequencies as
compared to the actual bidding frequencies in round 1 and 5 showing the deviation from the
suggested mixed strategy equilibrium including payoff consequences for the LUBA (4a) and
HUBA (4b).
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Figure 4a and 4b illustrate the actual relative bid frequencies for period 5 — showing the
converged outcome based on the five-period historical incentives. Above we see that the
actual bidding frequencies are driven in part by winning probability maximization and in part
by expected profit maximization.

To recap some of the theory, since winning and profit motives overlap in LUBA,
bidders are expected to play equal proportions of 0 and 0.25 in the auction. Moreover, with
positive weight on coordination, we expect higher frequency of 0 than 0.25. In line with these
predictions, in LUBA, 51.04% choose a bid of 0 in period 5, 31.25% choose 0.25, 16.67%
choose bid 0.50 and only 1.04% choose 0.75. No one chooses a bid of 1 in the LUBA. When
looking at the actual bid frequencies in round 5 in the LUBA (see Figure 4a), one can see that
the two lowest bids are predominant thus offering support to the equilibrium prediction. The
proportion of 0 and 0.25 bids implies that 82.29% of the bidders adhere to either or both
winning and profit motives. The smaller frequencies observed for bids 0.5 and 0.75 in the
LUBA are partially corresponding to the ranking of their observed past payoffs as shown by
Figure 3a. This implies some sensitivity to the payoff ranking and is consistent with the utility
mapping of equation 6. Informally, it means that bidding probabilities correspond in ranking
to the observed ranking of payoffs.

In the HUBA, the theory we presented predicted that the winning motive would result in
some bids of 1, despite 1 being a dominated bid in terms of payoff maximization. In line with
this prediction, in HUBA 18.75% of period 5 bids are bids of 1 (see Figure 4b). This means
that a minimum of 18.75% of bids could be classified as probability maximizing bids®, thus
offering support to the existence of the winning motive. Given our theoretical predictions, the
winning motive implies an equal mix between 1 and 0.75. We could reasonably expect that
remaining 37.5% of the bids, which is equivalent to two times the 18.75% choosing 1, would
be probability maximizing bids. This implies that 18.75% needs to be subtracted from the
0.75 bar in the histogram of Figure 4b, which is currently at 38.54%, to get to the relative
frequency of profit maximizing bids at 0.75, leaving 19.79%. Following this subtraction of the
probability maximizing bidders, all our remaining Figure 4b frequencies double to bring back
the sum of proportions to 100%. We get 58.34% (29.17% times 2) of the remaining bids to be
at a bid of 0.5, 20.84% (10.42% times 2) of the remaining bids at 0.25, and 6.26% (3.13%
times 2) at 0. The ranking of proportions corresponds partially to the expected payoff rankings
(see Figure 3b) showing that at least some of the bidders best respond to the actual payoffs.

® They are dominated by all other possible bids on profit.
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Next we detail the regression results for the choice model of equations 5 and 6. Table 4

below gives the parameter estimates and significance levels.

Table 4
Regression Analysis of the Choice Model

Fit Statistics

-2Log  Likelihood 2608.0
AIC (smaller is better) 2616.0
AICC  (smaller is better) 2616.1
BIC (smaller is better) 2635.5
Description Parameter Estimate Pr>|t
Precision parameter ® 13.420  ** <0.001
(1.024)
Weight on Winning Motive gs 0.164 ok <0.001
(0.010) ‘
Reinforcement & 0.055 * % 0,001
(0.017) '
Coordination Yo 0.054 *%
(0.014) <0.001

Note. Robust standard errors in parenthesis.

We see that all parameters are positive and significant, indicating that all four motives —
profit maximization, winning, reinforcement, and coordination — are present. The weight on
the winning motive is 0.164 (std. error 0.010, p<0.001). Looking at equation (5), the
interpretation in terms of utility is that winning is worth an additional 0.164 LC on top of the
prize itself. That makes the bid of 1 in the HUBA no longer inferior. In fact, if a player
possessing this weight on winning in the utility function played against the mix strategy Nash
equilibrium under pure payoff maximization, this player would be playing best response by
choosing a bid of 1. For comparison, the expected payoff under the mixed Nash equilibrium
computed in Table 2 for HUBA is 0.114 LC. The reinforcement parameter of 0.055 (std. error
0.017, p < 0.001) implies that utility realized in the past period serves to increase the
attraction of that same action in the present period by roughly 5%. Lastly, the coordination
parameter of 0.054 (std. error 0.014, p < 0.001) is significant, explaining the higher propensity
to bid zero in the LUBA treatment.
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6. Conclusions

We studied unique bid auctions with five fixed price points and showed how to
disentangle winning and profit motives of bidders. Unique bid auctions are an interesting
selling mechanism because they add complexity to regular auction rules. What is particularly
interesting about these auctions is that whereas a choice driven by the desire to win the
auction coincides with a payoff maximizing choice in the lowest unique bid auction (LUBA),
those motives actually diverge in the highest unique bid auction (HUBA). We showed that in
the LUBA, bidders should predominantly choose bids 0 and 0.25, whether driven by winning
or profit motives. In the HUBA, however, the predicted theoretical frequencies are
substantially different. Bidders driven by the winning motive would choose bids 1 and 0.75
with equal probability. However, for profit maximizers, the mixed strategy equilibrium
prescribes bidders mixing among all bids — except a bid of 1.

The results show that the observed frequencies of bids actually correspond to the
different types of auctions and the predicted bidding motives. In HUBA, some bidders are
driven by the winning motive, as evident by the observed prominent and persistent choice of a
bid of 1, which is a clearly inferior choice from a payoff maximizing standpoint. In LUBA,
where winning and profit motives overlap, most of the subjects choose the predicted bids of 0
and 0.25.

Based on the insights gleaned from the present work, there are several natural directions
for future research. First, as we come to have a better understanding of behavior in unique bid
auctions, we are increasingly equipped to conduct a serious revenue characterization of these
formats and comparisons with more traditional auction formats such as first price auctions
(e.g., Gallice 2009). Second, a natural extension in future research could introduce designs
conducive to an investigation of the reasoning levels and hierarchical thinking of subjects.
Such research has been shown particularly useful in unique bid auctions (Gneezy 2005)’.
Ostling et al. (2011) examined a model of hierarchical thinking in LUPI games (discussed in
section 2), which are a variation on LUBA. A hierarchical thinking model was shown to fit
the data better than an equilibrium model. The current study was not designed to empirically
separate out such levels of reasoning and the HUBA in particular shows none of the
distributional properties investigated in Ostling et al. (2011) or Gneezy (2005). However,

given the findings of the present study with extreme points, one could conceivably implement

7 Gneezy (2005) studied two-player reverse first-price auctions, where the bidder with the lowest bid won the
amount of his or her bid, and ties received half their bid. While technically this is just a first-price auction, given
that there are only two players, it is equivalent to a reverse HUBA as we define it (it is a reverse auction so
LUBA and HUBA switch) — and the winning motive and profit motive diverge.
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winning rules between highest and lowest unique bids. For example, the unique bid closest to
% of the average wins. Such winning rules would allow for comparisons of models of
hierarchical thinking along the lines proposed by Nagel (1995) and Stahl (1996) for the

guessing game.
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Appendix A: Experimental Instructions

Treatment 1 - HUBA, LUBA

Introduction 1/2

17

Welcome

This goal of hs o gain insight g behaviar. Befone we begin. please nale the Sikawnng guideines

‘General information

Pleass 0o N0t (3 or exclaim out oud throughout the erperiment. Reman seated unai Me end of ihe expenment.
Swiich off your cell phones. and put your bags below the desk

ks your hand it you have any questions. An expermenis wil comi: ovwer

A of the participants in this experimen are within this room, Everybody recetves the same instructions and
Angwers e Same questionnaire

Piease read the arciully ety after you have everyining
A printout of the general instructions & provided at your ladle.

The expenment wil kst about 40 minules. When you afe dane, please until we
This ey lake: several mnes. \We APRECiate your patence

Introduction 2/2

Welcome

This goal of hs B gan inskght g behavior. Belone we begin. please nale e kikming guidenes

Information on the procedure

You will take pan in three ardd & short And 3ECHon yoo are curentty in wil be daplayed
i he heacer of e screen arts

“You will inleract with different participants. in every section of he expenment. A random generator wil
detenmine who you interact win.

Your gecrions in the exp of the olher Of 1 gxp
msiructors cian tack him back 1o you. None of e alfsr partic grents wil receive any infarmatan an your gy

Your final payoll wil be defermined by the decisions you and the other participants make in the experiment

Your payod! wil be cakulated in Lab-Dollar (LS) duing After the ended your payaft
from ihe independent sections will be summed up us-Dotar (5). Th raie 5 1.00 L5 = 5200

ou wil FEceive a show-up fee of $5.00 in acdition 10 oiher eamings

ccgomack |
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Auction A - Bid

18

Auction A

You and Ihree other persons will hereaner pankipate in Auction A

Please note

You were randomly assigned bo a group with three olher persons in this room
Your group members do nal receive any nformation conceming you

Infarmation on the proceeding of the Auction

You have the possibilty 10 bid on a price of 1.01 Lab-Doltar (LS).
1.00 LS 1280 your hand to bad on that prizs.

Every (]

You can ane out of the bt

Determination of the winner

tmmummmmmmmmm mcn-ungywmw
nblg‘:mmﬂ 1o each olfer B disermine (e wnner of
Auctl

- The paricipant witn the Big which is Me Tighess uniqus Bk wins
The winner receives a prize of .01 LS minus his o her submitied bid
. o you 00 Aot win, you o nat get the proe and you do not have 1o pry your bid

lmﬁ”fﬂll’w’l}wl’! one of the pamcipants wil b2 chosen by 3 random numBber
and vl receive  prize of 1,01 LS minus s or her own bid. Everybody nas the
‘same probabilfty of baing drawn and winning the przs (114)

Please submit your bid now:  © 000LS
f02518
05018
CoTsLS
10018

Auction A — Statement

Auction A

Piease shomy state why you chose the bid you have submitted.

Node: You can type a message in e field below by cicking on it with your mouse.
Press ENTER 1o save your input
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Auction A — Winner of a Tie

Results of the Auction

You submitlid e folowng B 0 50 LS
Haone of e submitied bids wilhin YoUr group Was unique.
For that reason, the winner was drawn by a random gencrator
You have won the random dras

Yot payalt (in LS) from Auclion A therefore & o5

Auction A — Looser of a Tie

Results of the Auction

You submitlid e folowng B 0 50 LS
Haone of e submitied bids wilhin YoUr group Was unique.
For that reason, the winner was drawn by a random gencrator
ol did not win th: random dr

Yot payalt (in LS) from Auclion A therefore & .00
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Auction A — Results Winner
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Results of the Auction

You won Auction A

You submitied the following bid: 075
Your submiied bad wis e fghes! unigue bid 0rs
Your payalt (n L) from Auction A iherelore & 026
Auction A — Results Looser
Results of the Auction
iou did ral win Auction A
You submitied the following bid: 0.50
The ighest unicue bid was 0rs

Your payall (in L) from Auction A iherefore &

000
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Auction B - Bid

Auction B
You and Ihree other persons will hereafler participale in Auction B.
The: insbructions in Auction B are the same a3 in Auction A
Please note
Yoo wete randomly assigned b a group with hree olher persons in this room
Your group 0 nal receive a your payodl
Infarmation on the procesding of the Auction
You have U possibilty 10 bid on a price of 1.01 Lab-Dollar (L%),
1,00 LS 5 1 your hand 1o bad o a1 prize
Please submit your bid now: 000 LS
Every participant can submit a bid which s equivalent ta T o5Ls
L0015 02505 05005 OTHLEOr 100 LS C050LS
TOTELS
©100L%

Fou Can submil onky ane out of the five possitie bds
[Determination of the winner

The bacs o 1hie four auction pankipants wiivn your group, inchading your cwn bid
Wil b compared 1o each offes 1 desermine (e wnner of ihs.
auction

The participant with the Bid which is Me highess uniqus bk wins:
The winner receives a prize of 1.01 LS minus his or her submitied bid
Hf you 00 Aot win, you do nat ged thi prie and you do nal Rave 1o pay your b

I nane of te four Digs i unique, ane of the parcipants wil be chosan by @ random number
rator and wil recesve a prize of 1.07 LS minus his or har own bid. Everybody has the
‘same probability of being drawn and winning the prize {1/4)

Note: Instructions for Auctions B to E are equivalent to Auction A. Auctions F to J

differ only concerning the determination of the winner: “The participant with the bid which is

the lowest unique bid wins” (LUBA).
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Lottery

22

Lottery

You will now participate in a lottery,
Thers are ten gecksions listed in the righ

indwiduial options Influenice the payoft wittin this section of e

Piease make your deCSions now, You can indcate
In the last column of the tabie (7Your Chode®, A o B)

-\;urmep'm far gach decision (1-10)

Option & Option B Your Choice
o Dice Ls Dica LS Dice L Dicw LS
Amm&enuummmmwnmm The tice's sides are numbersd fram 1 15 10 mcwmw
throw fer you Isions: Oce, 10 select ane out of he fen decisions. And 3 second time =
detemine mump\us;mmu(m Even if you make ten decisions, wumumwme CA
your payo in e end You will N0 knaw upiront which decision wil be selectad in e end. Every decision has the same probabity| Desizion 1 1 20018 210 16015 1 3E5LS 210 01018 cn
0f being selected
Decision 2 12 20018 340 16018 1.2 3B51LS 340 010LS f;
Example
o ik a1 EGISN T A1 e 1op of Me followrg kabie Ll 3
Decision 3 =3 200LS 410 160L% =3 ABELE 410 DI0LS B
Qmanamhawmzmuimmmmm| A payndl of 160 LS resauits If the dice Shows & number from 2
1o 1
it
ﬂ?ﬂnﬂmnawﬂu‘ﬂmsnuw:ml A payoff of 0 10 LS results if the dce displays & number between 2 and o 14 20018 510 16018 R 510 01018 ::
All ol the ofher decisions ane £ . but the: of a higher prize for each oplion increases the lower you
are in the lable A
Decision § 15 200LS 610 16015 15 38518 510 0f0Ls
=
Dessong 16 2005 710 160LS 16 38SLS 70 DioLs g
Summary A
A 0, you v el Decksion T =T 200LS B10 1601 17 385LS B0 D 10LS B
[Each decisaon i a choke between Oplion A and Oplion B. = ‘.
. The first Whh of e en decisions ks Deing selectad for Desision § 18 20018 810 160LS 18 38518 10 010LS P
the payolt
Thé 5ecand MMrow of he GGe GETEMINGS WhKN of e passDRe Payotts you Wil actualy recenve:
g - Decision 0 19 20018 W0 160LS 19 38518 10 010LS :'
T CN Enoase ORIIon A 10r S0Me of N rows. A0 Opbon B 107 e OIS You can Mmike ang L
change your deciSions n any orger
\fwrwg;s}wusmm«wwnumwmmmmanmmmawmau Decision 10 110 200LS o 1601 110 3B5LE o LRIEE S rr;
Results of the Lottery
The following decisian waks Chosen n e first hiow, 9
. “fou harve chosen the folowing oplion for ine seiecléd oecson @ B
+ The ] was chosen in lhe 3
Your payor i LS therefore fs- 385
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Total Results

Total Results
Thank you for your pariicipation in the experiment.
Hereafier, your payafts from Experment 1, 2 and 3 are shown.
1 LS entspricht dated $2 00
+ our botal payoll in Lab-Dolar (LE) is. 0.00
. Theredore your fofal payoff in US-Doliar (8) incl. a show-up fec of $5.00 is: 500

Questionnaire

Questionnaire

Your Gender: © make

Your Age:

Your Area of Study: ¢ Busness | Management
 Computer Science | Engineesing
1 Economics. Poitical and Policy Sciences
 Nafural Seiences ana Math
T Behavioral ana Brain Soences
T Omer

Yeur Targeted Degres: [ Hachelar
 Master
CFnD.
~ omer

Number of Semesters:
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Treatment 2 - LUBA, HUBA

Note: We reversed the order of auctions in treatment 2. The participants first played the
LUBA (Auction A to E), followed by the HUBA (Auction F to J). The instructions are

equivalent to treatment 1.
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