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Abstract

This paper studies a new mechanism that was deagtlimp resolving disputes in a relatively amicable
manner. Theoretical predictions for the mecharasenderived, and the mechanism is related to Ihath t
second-price auction and the provision point meigan Experimental results for the mechanism for
subjects who have had learning opportunities Igrfglow theoretical predictions. For subjects who
have not had learning opportunities, behavior fefidhe behavior seen in single-run provision point
mechanism experiments. Discussion is provided ewimg the use of the mechanism to what typically
occurs with dispute resolution.

1. Introduction

Consider a standard question in economics — whethaot a country should have free trade for
a given commodity. Suppose that we have a new amtitynwhere the domestic producers of
the commodity are entirely separate from the doimesnsumers of the commodity. The
commodity will also be produced internationallydauppose that the world price will be lower
than the domestic price. As such, following basipply and demand, domestic consumers
would prefer for there to be free trade for the omrdity, and domestic producers would prefer
for there not to be free trade for the commoditye accordingly could imagine then a dispute
between the two sides about what government pulityoe in place with respect to
international trade of the commodity.

It is commonly presented in economics courses exithdoks that there is a clear answer to this
guestion — the policy should be for free tradeisHmswer is usually justified by the fact that
economic surplus is higher with free trade. Orasan, a student will question the surplus
maximization normative standard that underlies éimswer. Surplus maximization then is often
justified by noting the fact that an outcome witgher surplus is potentially Pareto improving
over an outcome with lower surplus. That is to, gaprinciple, everyone could be made better
off with the higher surplus outcome through the asleimp-sum transfers from those who gain
with that outcome to those who lose with that ooteo

This justification of surplus maximization is preliatic, however, because it is not the case that
everyone is actually made better off; it is onlggible in principle for this to happen. With it

not being the case that everyone is made bettethigfimplies then that there are some people
who win and some people who lose. An argumeninfneasing surplus would then need to
argue that the gains to the winners should be datuere than the losses to the losers, and this
would involve making interpersonal comparisons &piness. In particular, it might involve

the interpersonal assumption that one dollar gflssrto one person will result in happiness that
is identical to what would be generated from onkadof surplus to someone else.

Finally, we might justify the answer of free tragih the assumption that those lump-sum
transfers from domestic consumers to domestic p@&duwill be made so that in fact everyone



is better off than they would have been withoue fide, and free trade gives us a true Pareto
improvement over the alternative. In principlastimay have a good deal of normative appeal,
but in practice we would need to determine theinghesses-to-pay of all the individuals
involved, and these individuals would have incesdito overstate and understate these values.
Moreover, if we are assuming that it is governmeind will implement the transfer scheme,
public choice theory would suggest that it is difft to envision a government that is
incentivized to correctly do so (Buchanan and Takl©962).

We can note here as well what typically happertkerreal world with such disputes — the sides
battle with each other. We might imagine domestexucers and domestic consumers each
using resources to try to influence politicianste®or using resources to support campaigns of
politicians whose views are aligned with theirdhisTuse of resources can be considered to be
wasteful in that if each side devoted only, say, &mmany resources as they had previously, the
outcome would likely be the same — the side thabtdel the most before still devotes the most
now and accordingly still enjoys the correspondngst to the probability of its preferred
outcome — but resources are saved for other vauedgls. Similar waste can occur with other
sorts of disputes — lawyer costs in a legal dispuge between two countries involved in a land
dispute, and time and effort and emotional costafoouple in a dispute about housework.

What this paper will do is present a mechanismdhatbe used in these sorts of cases where two
sides are involved in a dispute. The mechanisminviblve actual transfers between the
winning side and the losing side, where these teasisre intended to compensate the members
of the losing side for losing their preferred outmd Because the losing side will receive this
compensation, it is intended that the mechanisipnalvide a relatively amicable method for
resolving disputes, and accordingly it could beoadjalternative to wasteful battling. The
mechanism is built around the idea of individualsviling their true willingnesses-to-pay, so
that then the surplus-maximizing outcome woulddhe chosen, and then, with the
compensation payments, it would be a true Paregpoawement over the other outcome. The
mechanism, however, will not fully follow this iddaut the way that it deviates from it would
still perhaps keep it as being quite reasonablegsolving disputes, as will be discussed further
in the paper.

Section 2 will explain the mechanism. Section B eiscuss expectations for individual
behavior under the mechanism. Section 4 will detgperimental results involving the
mechanism. Conclusions are provided in Section 5.

2. Explanation of the Mechanism

As a benchmark, first of all, consider someone dispute who is told that a resolution to the
dispute will result in the following:

(A) Either you will receive the outcome you prefer pagt less for it than it is
worth to you, or you will not receive your prefetreutcome but be fully
compensated with a payment that is equal to hovhrgaa valued that
outcome.



Such a resolution would perhaps have a good anufagpeal to it for an individual. On one
hand, if the individual loses the dispute, she dve little reason to be upset since she would
receive something that would give her the saméyuéis winning the dispute would have.
Moreover, then, she would have little reason tbtfig avoid losing. On the other hand, though,
if she wins the dispute, she will make a paymeut since this payment will be less than her
value of winning, she will end up with positive rsetrplus over not having her preferred
outcome.

For a simple illustration that involves only onegm on each side, consider two brothers who
are in elementary school who are in a dispute oder will get to sit in the front seat of the car
for a family trip. It is possible to achieve (Arfeach of them by simply having the brother who
values the front seat more sit there and havinglttwther pay the other brother that other
brother’s value. For example, if David values fitomt seat at 40¢ and Steven values the front
seat at 75¢, have Steven sit in the front seatraaice a payment to David of 40¢. Hence (A)
would be achieved for both of them.

This process can easily be extended to multipl@leean each side. Sum up all the values for
those who prefer free trade, and sum up all theesafor those who prefer no free trade, and
give the side with the higher total value its pregdd outcome. Then collect from each member
of the winning side a portion of that member’s wglsuch that these collections will just be
enough to pay each member of the losing side teatlmer's value. Again, (A) would be
achieved for all. Moreover, everyone is weaklydredff than they would be with just having
the outcome preferred by the losing side, resulting true Pareto improvement over that
outcome.

Thus far, we have assumed knowledge of each ingiVisl value, but individuals here would, in
fact, have reason to misreport their values. NiD&nows that Steven is going to report 75¢, he
would be better to report 50¢ than 40¢ for 10¢ nodreompensation. If Steven knows that
David is going to report 40¢, he would be bettergqaort 45¢ than 75¢ to receive 45¢ of
compensation rather than 35¢ of net surplus. Hewevould simply asking people for their
values still perhaps make sense?

Note what would happen if someone is asked fovalige. He can, in fact, ensure that he will
achieve (A) by being truthful in reporting his valuf he chooses to report something different
from his value, it would have to be the case (ustiendard assumptions) that he willdsster

off, at least in aex antesense, than he would be by achieving (A). Othsswie would have
chosen to report his value instead.

As such, the mechanism is as follows: Each membeach side of the dispute is asked for a
bid. If an individual wishes to achieve (A), stenao so by making her bid equal her value, but
she can also bid something different from her v#ltigat would make her even better off than

with (A). The total bids from each side are deteed aszj b, and zk b, , and the side with

the highest total gets its preferred outcome. Amsthat this is the side indexedjbyEach
member of the losing side will receive a compesatiayment equal to the amount of his bid,



and these payments will be financed by collectioos each membaerof the winning side

equal to
Zk bk
(b .
( zj b,

It can be noted then that, for every individualaived, they will either achieve (A) or receive
something that wasx antepreferred to (A).

3. Expectationsfor Individual Behavior

We can note that there are similarities betweemtbehanism presented in this paper and the
second-price auction. In the second-price aucpooposed by Vickrey (1961), the highest
bidder wins the auctioned item and pays the setagtiest bid for it. Similarly, with the
mechanism, the side with the highest total bidssvaind pays the second-highest total, which is
just the total from the other side. The theoréficadictions for behavior in the second-price
auction are straightforward. Assuming that bidderge known private values, each bidder’'s
dominant strategy, regardless of his attitude tdwisk, is to bid exactly his value (Kagel 1995).

Experimental results from the second-price auctimyever, are less straightforward. In
particular, experimental subjects tend to bid akibe# values. For example, Kagel, et al.
(1987) find overbidding that results in winning pants that are on average 11% higher than
what these payments would be if the subjects didt®ir values. Moreover, they find no
evidence that overbidding diminishes as subjedts mare experience. Overbidding that
continues even with experience is also found bydkagd Levin (1993), and they report that
only 30% of bids are essentially equal to valuath) %2% of bids being above values. Harstad
(2000) finds that experience with other auctionghsas the theoretically equivalent English
auction, results in a significant reduction in dudding but does not eliminate it. Overbidding
is also significantly reduced but not eliminatedgdying subjects one day to “introspect” before
participating in additional rounds (Aseff 2004).

These theoretical and experimental results fos#w®nd-price auction provide some insights
and benchmarks for how individuals will behave urtie mechanism, but we can also note a
key difference between the mechanism and the semocel auction that results in additional
behavioral incentives. This difference is thatj@emthe mechanism, the losing side will receive
compensation, and this creates two ways for beh&vidiffer from what occurs in a second-
price auction. Both ways were suggested in thengk@above about sitting in the front car seat.
If an individual suspects that she will lose, sleuld have reason to increase her bid to try to
receive a larger compensation payment. If an iddad suspects that he will win, he could have
reason to decrease his bid, to try to lose insié#itht compensation payment would result in
more surplus for him than winning would.

To consider individual behavior under the mechansone thoroughly, we can first theoretically
examine the case of there being one person onsgdelas a normal-form game. Let the
individuals involved in the dispute be player 1 atalyer 2, and let their values from winning be
v, andv,, respectively. Without loss of generality, assuhedv; < v,. The players’ strategies
will be their bidsb; andb,. To avoid losing meaningful equilibria, we willake the realistic



assumption that money is discrete and that thelestainit ise (i.e. a penny, a molecule of salt,
etc.).

Figure 1 illustrates the game. Player 1's strategre the discrete quantities along the vertical
axis, and player 2's strategies are the discredmiifies along the horizontal axis. The dashed
forty-five degree line indicates outcomes whererthigls are the same. The tie-breaking rule
will be that each player wins with probability Y&or any outcome in region Ay is greater than
b,, so 1 will win and pay B,. Similarly, 2 wins for outcomes in region B.

v
Figure 1: The Two-Player Game

Solving for the Nash equilibria, any outcome tisatot on the diagonal or adjacent to the
diagonal can immediately be ruled out. In suctesathe loser’s bid is more thabelow the
winner’s bid. As such, she could necessarily dtebéy increasing her bid lay The grey
arrows in Figure 1 indicate such movements. Fangde, if we are at an outcome in region B
whereb; = $20 andb, = $30, 1 could increase his compensation by 1¢ byghg his strategy
to $20.01.

Consider now the outcongb, b)and other outcomes close to it, for any monetagntjtyb.
These outcomes are illustrated in Figure 2. Gihamhthe bids are the same at outcqme),
the tie-breaking rule will apply, and 1 have a 5€8ance of winning and receivivg while
paying compensatiomand a 50% of losing and receiving compensdtiokience 1's expected

payoff is¥2(w — b) + ¥2h or, V%. Similarly, 2 will receivev% at outcoméb, b). Since this

result holds for alb, all outcomes on the diagonal will have payo\f)é ,V% . These outcomes

are shaded in Figure 2. Below the diagonal, weraregion A, so 1 will receive; minus 2’s
bid and 2 will receive her bid. Above the diagonwa are in region B, sol will receive his bid
and 2 will receive, minus 1's bid.

The arrows in Figure 2 follow the grey arrows igidiie 1. That is, below the diagonal, 2 would
always be better to move one outcome to the right the outcome is adjacent to the diagonal,



and, above the diagonal, 1 would always be beaiterdve down one outcome until the outcome
is adjacent to the diagonal. The short line segsieetween cells in Figure 2 indicate cases
where the player receives the same payoff from e&tfe two outcomes. In particular, any
vertical moves by 1 below the diagonal will resolthe exact same payoff for him, and any
horizontal moves by 2 above the diagonal will reButhe exact same payoff for her. This is
because, regardless of these moves, the playedwulliiwin and still make the same
compensation payment to the other player.

2
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Figure 2: Outcomes Close (b, b)

Consider an outcome adjacent to the diagonal shatmediately above the diagonal. Without
loss of generality, considé, b+e). Is this outcome a Nash equilibrium? For 1, aroyve up
will make him worse off and any move beldl#2¢, b+¢) will leave him with the same payoff

that(b+2¢, b+¢) would. Hence, he will have no reason to changestiategy as long &s> V%

andb>v; - b -e. For 2, any move right will give her no increasder payoff and any move to
the left of(b, b<) will leave her worse off than she would bdlatb<). Hence, she will have no

reason to change her strategy as long ab > V% andv; - b>Db -¢. All four of these

inequalities are satisfied if and onlyv% <bs< V%. That is, as long as the individual with the

lower value makes a bid that is weakly between dfdtiis value and half of the other
individual's value and the other individual bideore than that, they will be at a Nash
equilibrium.

Now consider outcomé, b) on the diagonal. 1 will have no reason to mava tell abovéb,

b) as long asv%z b -&, and he will have no reason to move to a cellwé€ln b)as long as
V%z vi - b. Hence, 1 has no reason to change his strategy\%ﬁ b< V%+ e. Similarly,

2 will have no reason to move to a cell to the ¢éfib, b)as long asv% >b -¢, and she will



have no reason to move to a cell to the righibpb) as long asv% >V, - b. Hence, 2 has no
reason to change her strategy W|¥91§ <b< V% + ¢. Sincev; <V, a Nash equilibrium will

occur if and only ifv% <b< V%+ . Note that this can only occun#f andv, are quite close

to each other. In particular, it must be the ¢hsév, - vi < 2. Then, in such cases where the
higher value is no more th&a above the lower value, up to two Nash equilibaa occur with
both individuals making the same bid, where theibithose equilibria must satisfy being
weakly greater than half of the higher value anddpeeakly less than half of the lower value
pluse.

Lastly is the case of an outcome adjacent to thgatial that is immediately below the diagonal.
Without loss of generality, considéy+¢, b). 1 has no reason to change his strategy wheb

> V% andv; - b>b -¢. 2 has no reason to change her strategy m&% andb>v, - b -e.

Nash equilibria will then occur if and onlyY% <b< V%. Note that this requires <vi;. By
assumption we have that<v,. Hence, Nash equilibria will requixe= v, with b equaling
V% (as well as equaliné’% ). Accordingly then, when the individuals’ valum® equal, an

additional Nash equilibrium will occur with one irdlual bidding half of the values and the
other individual bidding more than that.

There are a few aspects of these results to highlighe first is that, of the three cases, ong/ th
first one will always apply. The equilibria frorhd second and third cases will only occur when
the values are equal or quite close to equal. r®@ed¢be outcome will generally be efficient.
That is, we generally will not have a situation whthe individual with the strictly lower value

is the winner. In the first case, the winner wllivays have a weakly higher value. Itis only
when the values are withizz of each other, but not equal, and we are at aitil@gum from the
second case and the tie-breaking rule resultsimttvidual with the lower value winning that
we will fail to have an efficient outcome.

Third, there is a tendency for individuals to be&ldw their values. In the second and third cases,
the individuals bid withirz of half of their values. In the first case, thdividual with the higher
value will bid no more than half her value phiygnd she could bid substantially less than this
depending on the other individual's value. Thavmtbal with the lower value in the first case
could bid as low as half his value, but he couibadossibly bid above his value if the other
individual's value is more than double his. Fouitishould be noted that all of the results will
continue to hold even whdmin Figure 2 is zero.

We have now two theoretical predictions for whegréhis just one person on each side. The
first is for ending up at an efficient outcome, dhd second is for individuals to tend to bid
below their values. Recall that there were two svdwat were discussed previously for how
behavior could differ from what occurs in the set:g@nice auction, one which would result in
bids being increased and the other which wouldlr@sbids being decreased. The second
theoretical prediction suggests that the way wknokld result in decreased bids is the stronger



effect. That is, attempting to ensure losing tteree compensation is, on average, more
important than trying to receive a larger compeongsgbayment.

It should be noted however that with uncertaintgwtothers’ bids, the game-theoretic analysis
we have carried out might be limited in its abilityfully predict individual behavior. Moreover,
when there is more than one individual on each, sidee is an additional way that behavior
could differ from second-price auction behaviohisTadditional way derives from the fact that
when a side wins, the payment that a member ofsidatwill make will vary with the size of his
bid. Accordingly then, an individual who suspeitist his side will win could have reason to
decrease his bid to try to decrease the paymenhéhwaould make. This is a standard free-
riding problem where one might prefer for his sidevin but he would also prefer that the
compensation payments to the other side be madeebybers of his side other than himself.

Given uncertainty and multiple individuals on eaaie, the mechanism presented in this paper
has similarities to the provision point mechanishe discussion of the provision point
mechanism here will assume a money-back guarantea proportional rebate following
Rondeau, et al. (1999). With the provision poimcmanism, a fixed amount of money is needed
(the provision point) to fund some sort of publaog. Voluntary contributions are accepted
from individuals for the purpose of funding the dodf the contributions fail to provide the

fixed amount of money, nothing is funded and afitdbutions are given back. On the other
hand, if the provision point is met, the public das funded with the fixed amount of money,
and any excess funds are rebated to the contrioptoportionally.

With the mechanism presented in this paper, favengside, the sum of the bids from the other
side can be thought of as a provision point. ldittah, the bids from the members of the given
side can be thought of as their contributionsthéir bids/contributions fail to meet the provision
point, that is, they lose, then they do not recéingr outcome, and they do not make any
payments. If their bids/contributions do meetphavision point, that is, they win, then they do
receive their outcome, and they effectively recgix@portional rebates of any funds that exceed
the fixed amount by each only having to pay a partf his or her bid. As such, there are close
parallels between the provision point mechanismtaadturrent mechanism. In addition, with
the provision point mechanism, individuals faceartainty about what others will contribute,
and this uncertainty can affect their contributg@tisions. The uncertainty with the current
mechanism about others’ bids has a similar effaghdividuals’ bid decisions.

Theoretical results for the provision point meckamiare presented in Marks and Croson (1998)
and follow the results of Bagnoli and Lipman (1988 long as there are sufficient benefits
from the provision of the public good, Nash equililbwill exist where the sum of the individual
contributions just meets the provision point anddagjust funds the provision of the good.

These results would suggest one side just outlgdtii@ other side in the current mechanism,
which we also saw in the theoretical results fer¢hse of one individual on each side. Note that
there also generally exist equilibria with the pstan point mechanism where the provision

point is not met and the good is not provided. @tdition required for these equilibria is that

it is in no individual’s interest, based on the &fs that she will receive from the good, to
unilaterally increase her contribution to makettsital contributions reach the provision point.



Experimental results for the provision point meagkanprovide evidence for how individuals
will behave in the presence of uncertainty. Makd Croson (1998) ran experiments with
groups of five, where each individual had the saalae for the public good being provided.
The provision point mechanism was repeated 25 tfioresach group. Contributions averaged
49.8% of values, essentially averaging to justptteision point and fitting with the Nash
prediction.

Rondeau, et al. (1999) ran experiments intendedatich field conditions. These experiments
were run with larger groups of around 50 subjeantsl the provision point mechanism was
carried out only once for each group. Subjectilemwere heterogeneous, and each subject’s
value was unknown to the other subjects. Contiobstin these experiments averaged to being
close to subjects’ values, with the average peagenof value contributed being 103.2%,
110.0%, 110.5%, and 132.2% across the experimé&iise of these percentages are different
from 100% at the 5% significance level. These erpents included cases where the provision
point was unknown to the subjects at the time i@y were making their contribution decisions.
These cases match the uncertainty that occurstétburrent mechanism with respect to not
knowing the sum of the bids from the other side.

The laboratory experiments involving the provispmint mechanism in Poe, et al. (2002) and
used as part of a meta-analysis in Rondeau, €Q05) followed the conditions of Rondeau, et
al. (1999). Across these experiments, the medeaceptage of value contributed varied from
60.0% to 100.0%. Spencer, et al. (2009) also @b the conditions of Rondeau, et al. (1999)
and found contributions to average 106% of valuasaddition, based on an econometric
analysis, they suggest the provision point mecinamis defined for the current discussion to be
empirically demand revealing at the individual leve

Although free-riding might be expected with the\pston point mechanism given that it is used
to fund public goods, we see it being not muchroisaue in all but the first study discussed
above. A key element to these results is the tmicgy that individuals face when making their
decisions. In the first study, on the other hahdre is more information from the beginning
with respect to what others’ values are. Moreogefen that the mechanism is repeated,
subjects gain additional information on others’tcoution behavior. With the added
information in these experiments, free-riding beeaxmore pronounced issue as subjects
engaged in what is essentially Nash behavior. #&idwe noted with the first study is the
relatively small group size. Rondeau, et al. (3968nd significantly smaller contributions in
smaller groups, and Isaac, et al. (1994) foundsémee result in standard voluntary contributions
public good experiments, without a provision point.

Given the similarities between the provision pamgchanism and the mechanism presented in
this paper, these experimental results can lead tsee predictions for the current mechanism.
The first is for free-riding to not occur, on avgeawhen individuals only participate in a single
run of the mechanism and face other uncertaintye Second is for free-riding to become an
issue when individuals participate in the mechamepeatedly. And the third is for free-riding
to be a worse issue in smaller groups.



It can be noted that the current mechanism doésr dirbm the provision point mechanism in
that an individual will receive compensation if Bide’s “provision point” is not met. This
difference results, again, in the initial two wdgs behavior to differ from second-price auction
behavior. As such, theoretical results beyonddHosthe provision point mechanism, that will
incorporate these two ways, are required for heltretical predictions of behavior under the
current mechanism.

Consider an individual who is deciding on a bitb submit. Given uncertainty about others’
bids, let her beliefs about the sum of the bidsfather members of her sidg pe given by the
cumulative distribution functioR(x), and let her beliefs about the sum of the bidsx\froembers
of the other sideyj be given by the cumulative distribution functi@iy). Let the corresponding
probability density functions bi€¢x) andg(y). Assume that the individual is an expected wtilit
maximizer with Bernoulli utility functioru(-) and initial wealthw.

When her side loses, the individual will be comagead with the amount of her bid and will
receiveu(w+ b). When her side wins, she will gain her valueShe will also pay a portion of
her bid where that portion is equal to the totdskfrom the other side divided by the total bids

from her side. Hence, when her side wins, gixandy, she will receivaj(w+v— bej.
X

Noting that her side wins whert+ b >y, we can find the individual’'s expected utility fany
bid b. We could then attempt to solve for when her etgueutility will be maximized by
solving the following forb:

. [TI f(x)g(y)U(WJfV——bjddeI If(x)g(y)U(W+b)d>dx]—

0 x+b

Unfortunately, and as might be expected, even sp#tifying explicit functions fof(-), g(-), and
u() , this expression cannot generally be solvedfoA key issue that arises comes from the

%b term. Withx + b being in the denominator, when the antiderivaigviaken with respect
X

to x, we end up with terms involving the natural logan of a function ob. After
differentiating with respect tb, such terms cannot be combined with terms thatl\evother

functions ofb to isolate and solve fd.

For this paper, we will solve two special cases Were discovered where the logarithmic terms
do not show up, in order to provide some intuitienoptimal bidding behavior under the
mechanism. In the experimental section, we wdbalumerically calculate results for optimal
behavior for the parameters that were used inxpereanent. Additional theoretical work on
optimal bidding behavior under the mechanism isfeeffuture research.

First, consider the case wher@) = a, x is uniformly distributed ovej, k], andy is uniformly
distributed ovef0, m]. Note that the minimum value fgibeing zero is necessary for a solution
for b here. The expression in this case then becomes

i(fx+bii[w+v——bjdydx+j j —— = (w+b)dydx | =

ob(< o kK=jm X+ K= m
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Taking the first integrals results in a cancellafghex + b term in the denominator. Then,
taking the second integrals and differentiatingdge

2 + 2 2 12
1 ke ok e mk= K - 20k - mj+ L+ 20 | = 0.
k—]m 4 4 2 2

Solving forb results in

bm=%v+%m—%j—%rk.

For the second case, let the individual be the ordynber of her sidg. andk then are each zero.
Lety now beuniformly distributed ovefl, m], and continue to let(a) = a The individual's
probability of winning is now simply the probabylithaty is less that (and greater thal)

which equalsb—_ll. Similarly, her probability of losing isnL?. When she wins, what she
m - m-

will expect to pay is just the expected value @& thtal bids from the other side, conditional on
her winning. This expected value is just the midpbetween her bid and the minimum value

fory, which equalstH. Her expected utility then will be

b-I [W+V—b+lj+m_b(w+b).
m-—| 2 m-|

Differentiating with respect tb and setting the expression equal to zero andgblmg forb

results in
b = %v+% m.

It should be noted here that these results onlyigeanterior solutions. For example, in the first
case, with an exceptionally larggthe individual should bid just high enough toumesthat her
side wins. That is, she should id- . Bidding higher than this will make her worse sifice it
cannot increase her probability of winning andiit imcrease the payment that she will have to
make. However, our expression mwill indicate a bid higher than this amount. Sarly, in

the second case, our expressionbforould indicate a bid lower thdnbut, in such a case, the
individual would be better to make her bid be eqa&l She still would be assured of losing by
bidding this amount, but she would receive more pemsation. As such, our primary use for
these results will lie in predicting the responsesterior bids to marginal changes in the
different variables.

We can see that the expressionsbfoare quite similar between the two cases, in tafitst

case is just the second case with two additiomaige As such, we will first consider the second
case, and then we will consider the additional te&rms in the first case. For the second case
then, with an increase in her value from winnirtng individual will increase her bid, which will
serve to increase her likelihood of receiving thateased value. Interestingly, though, the
increase in her bid will be only a third of thenease in her value. This is because losing and
receiving full compensation is a relatively goodamme for the individual. So, with a higher
value, she has some increased preference for vgnbut that increase is tempered by her
preference for the outcome of losing. We do thewaell gain a testable prediction for the
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mechanism from this result, which is simply for ttf&nge in bid divided by a corresponding
change in value to equé.

Turning now to the term involvingy, when the individual believes that bids from thieeo side

will be higher, she will increase her bid. Thisv&s to moderate the decrease in her probability
of winning and to take advantage of higher compgmsahat she can receive from losing.
Considering the first case now, the only differefroen the second case is the addition of the
two terms, which capture her free-riding behaviorthe second case, with there being no one
else on her side, free-riding is not an issue, andordingly, these terms did not appear. These

terms can be rewritten as%izk , that is, negative one half multiplied by her bEibout the

expected total bids from her side. When she bedi¢hat bids from her side will be higher, she
will decrease her bid because her bid is less sacg$or her side winning and the payment that
she will have to make when her side does win Wwéhtbe smaller. In addition, with a lower
probability of losing, there is less reason tottryeceive increased compensation, and,
accordingly, less reason for her to submit reldyiveégh bids. The predictions that come from
these latter terms are less straightforward fdmegsince actual beliefs are unobserved. Still,
gualitatively, they lead to the predictions thatemtan individual believes that other side is
bidding more, he will bid more, and when he belgthat his side is bidding more, he will bid
less.

4. Experimental Results
4.1 Design

One experimental session that consisted of caryutghe mechanism 67 times was conducted
with 18 subjects. All subjects were Hamilton Cg#estudents, and they were recruited by
emailing former students from introductory microeemics courses and emailing a list of
economics majors. Seven of the subjects were majbine subjects were randomly divided into
two sides which were called “Group A” and “Groug B.

Each run through the mechanism was considered enadp The first period was a practice
period with no financial consequences that wasioed to help subjects gain familiarity with the
mechanism and the computer software. The expetithen consisted of two treatments. The
first treatment lasted for 36 periods, and it imeal there being 9 subjects in Group A and 9
subjects in Group B. The second treatment lagtethé remaining 30 periods, and it involved
there being 6 subjects in Group A and 12 subjec@Group B. Subjects stayed with their group
throughout the session except for the three subjacidomly chosen to switch from Group A to
Group B at the beginning of the second treatm@&ht additional periods for the first treatment
were provided both to give subjects additionalieay opportunities while they were still
becoming familiar with the mechanism and with tb&wsgare and to try to avoid any end-of-
experiment effects at the end of the second tre@tme

Each period, each subject was given a value thaioudd receive if his side won. Each value

was randomly selected from the whole numbers betwéeand $14, inclusive, and a value had
an equal probability of being each of these ninmimers. Each subject then submitted a bid,
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which could be any non-negative dollar amount to d&cimal places. With the subjects’ bids,
the mechanism was then carried out. That is,dtaé bids from each side were determined, each
member of the losing side received her bid, anth @@mber of the winning side received his
value minus a payment that was calculated as ithesl above.

All subject interactions occurred using a compstdtware program that was written specifically
for the experiment. The interface told subjecesdloup they were in, the current period, and
their value for that period. The interface alsoyided subjects with a history of what had
occurred in all previous periods. This historyluated, for each period, the subject’s value, the
subject’s bid, the total bids from Group A, thealdiids from Group B, and the subject’s
earnings. Lastly, the interface allowed subjeatsubmit a bid for the current period. The
interface is shown in Figure 3.

=0l
1D: 07 HIStOW' If wean, I lost,
GI’OLID A Period  Yalue Bid  Total for A Total for B walue minus payment: compensation Earnings :
67 12.88 o6.75 53.83 o60.50 6.75 $6.75 &
: 66 16.68 5.58 46.83 54 47 £.58 $%5.58
Period 67 65 7.80 L4L.B@ 50.33 54.79 4880 %4.00
Value: $12.00 |54 7.8 4.25 51.25 43.85 7.88 - 3.64 $3.36
63 7.880 L4L.BA 572.080 62Z.69 4.0 $4.080
62 14.88 8.88 55.08 49.35 14.80 - 7.18 $6.82
|| 61 12.88 6.75 u46.35 4B.11 6.7% $6.75
68 8.880 L4.58 43.58 53.23 4.58 %4.50
C kit Bid 5o F.88 4.25 u5.¥5 51.89 4.2% 44,25
C# 13.688 7.@@ 50.75 G58.99 7.88 %7.80
5¥ 9.880 6.88 60.08 62.54 6.80 $6.080
56 14.88 7.58 48._.84 48.62 14.80 - 7_47 $6.53
hew Period 55 14,88 8.88 56.280 55.68 14.88 - 7.91 $6.89
e 54 8.88 5.88 54.08 55.50 .8 %5.088 -

Figure 3: Subject Software Interface

When subjects arrived at the experiment, they waoh assigned an ID number and given
instructions to read. The instructions explairegimechanism and explained that there were the
same number of individuals on each side. Theunstns stated that there would be a second
part to the experiment, but they did not providg details about what would happen in that part.
They also did not state how many periods there evbel only stating that there would be “many
periods.” The instructions told subjects thattloeillar payment from the experiment would
consist of a $4 show-up fee plus their earningsfome randomly selected period plus their
earnings from a second randomly selected period.

After reading the instructions, subjects had thegoofunity to ask questions. Then, the computer
software was explained. Next, subjects compldtedne practice period using the software and
had the opportunity to ask questions about theveot. Once there were no more questions, the
official periods began. There was no talking b&tesubjects while the experiment was being
run. After all subjects had completed thd' 88ficial period, it was explained that they would
now be switching to the second part of the expamim&ubjects were told that the second part
would be identical to the first part except thaethrandomly selected individuals from Group A
would be switched to Group B, making the sides eneVAfter all subjects had completed the
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30" period of uneven sides, they were told that thes the end of the experiment. For the two
randomly selected periods that subjects’ paymentddvbe based on, two rolls of a six-side die
determined a period from the first treatment, dr@die was similarly used to determine a period
from the second treatment. Subjects were givein plagments in cash before they left.

4.2 Learning

The experiment undoubtedly involved learning onghg of the subjects, and prior to the
experiment, it was anticipated that early periodsach treatment would have particularly noisy
data due to subject learning and could justifidddyremoved from the data analysis. Upon
examining the data, however, little was found ttatld provide a clear justification for the
removal of any selection of early periods. Theeswome noise to the data throughout the
experiment as different subjects occasionally arpamted with different strategies, even in later
periods, and the variance in bidding behavior iygaeriods was generally not markedly
different from what was seen throughout all otheniqus.

The one exception, however, is the first two pegiotithe first treatment. Running single period
regressions, the standard deviation of the errar teas substantially greater for each of these
two periods than for any other period of the treaim Also, when period was included as a
variable in regressions involving all periods of theatment, it had a significant negative effect
on bids, with a p-value less than 0.001, but tfiecélargely disappeared when the first two
periods were removed from the regressions. Momeavith a dummy variable for the first two
periods included, it was found that there is aificant difference between bids in these periods
and bids in other periods of the treatment, withphvalue being less than 0.001 and bids being
$2.36 higher in the former.

Data analysis was accordingly carried out with ¢hiest two periods removed, but it was found
that the results were essentially the same aswiey without these periods removed. As such,
and to avoid any semblance of data mining, no pgerimere removed from the first treatment for
any of the results presented in this paper. Fos#tond treatment, period had no statistically
significant effect on bids for either Group A ordap B, and the standard deviation of the error
term from single period regressions stayed rougbhstant throughout the second treatment. As
such, no periods were removed from the secondhtezdtfor any of the results presented in this
paper either.

There is good reason to believe that learning was@ortant part of the experiment and that
subjects did make better individual decisions dwee. Evidence can be found by looking at the
decisions of different individual subjects acrasset However, without a clear case for
removing any selection of periods that would siigaifitly alter the results, all periods have been
left in the analysis, again, partially to ensuratttnere does not appear to have been any data
mining involved in the selection of periods for r@val.

4.3 Group Results

In the game-theoretic results for the case of dagep on each side without uncertainty, we
arrived at a prediction for ending up at an effitieutcome. We can extend this prediction to

14



the current experiment. Also, with the provisianrt mechanism, demand revelation was
suggested from experiments that involved the mashaheing carried out just once, and Marks
and Croson (1998) found subjects’ contributionaverage to essentially just the provision point
in their experiments. Both of these imply a ter@yefor efficient public goods to be funded.
Given the similarities between the provision pemgchanism and the mechanism presented in
this paper, we then could suspect that the meamgmissented here and implemented in the
current experiment also has a tendency for arriaingn efficient outcome.

Of the 66 times that the mechanism was carriedadlatving the practice period, 43 times the
side with the higher total value won and the eéfitioutcome was achieved. This equals 65.2%
of the time, and the null hypothesis of both sidesg equally likely to win under the
mechanism can be rejected with a p-value equald@0 Moreover, there was not too much
difference between the two treatments. In the fiemtment, the side with the higher total value
won 61.1% of the time, and in the second treatnibatside with the higher total value won
70.0% of the time.

4.4 First Period Results

The first official period of the current experimestsimilar to a single run of the mechanism due
to the fact that subjects had not had opportunitegearning. As such, examining subject
behavior in this period can provide some assessafentr prediction for free-riding to not

occur, on average, with a single run of the medmaniAcross the first treatment, the mean
percentage of value that was bid was 71.1%, bttignfirst period of this treatment the mean
percentage of value that was bid was 99.8%, wétaadard deviation of 56.5%. Moreover, the
median and the mode were both at 100% of valuegld@ah

We see then good evidence for free-riding not aaagy on average, with a single run of the
mechanism. Moreover, given the drop in the peegnbf value that was bid for later periods of
the treatment, we also have evidence for our ptiedior free-riding to become an issue when
individuals patrticipate in the mechanism repeatediie first period results fit closely with the
results from the provision point mechanism beingied out just once, where, although some
subjects’ contributions were clearly above theiuea and other subjects’ contributions were
clearly below their values, contributions were esrage approximately 100% of values.

Results related to a single run of the mechanisyimeahe most useful results for understanding
what would happen with its implementation in realrld settings. Similar to the argument made
in Rondeau, et al. (1999), if the mechanism preskimt this paper were used to resolve a real-
world dispute, it would, most likely, be carriedtgust once, and, accordingly, experimental
results related to a single run of the mechanismldveeem best for predicting what would
happen in such situations. This paper from haygh, will explore results where subjects have
had learning opportunities. The intent of thisoisry to understand what Nash behavior would
be under the mechanism, which may be interestingd@wn sake and may be useful for
predicting real-world behavior when the stakeshtaglé enough for individuals to make
especially careful bidding decisions. Future reseanay wish to further explore individual
behavior in single-run environments.
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4.5 Numerical Predictions

Given the difficulties with solving for optimal inddual behavior in the most general case
involving uncertainty, numerical results were c#éed for optimal behavior under the
parameters of the experiment. That is, in the migalesimulations that were run, each
individual's value had an equal probability of bgiwach of the whole numbers between $6 and
$14. Moreover, in the first simulations, there &ame players on each side, and in the second
simulations, there were six players on one sidetaetle players on the other side.

The simulations solved for strategies, where aesgsasimply specified what the player would
bid for each of the nine values. To solve foraypl’s strategy, an assumption was made
regarding the strategies of all other players. é@mple, it could have been assumed that all
players bid one half of their values. Then, giadirthe possible combinations of values for the
other players and given the probabilities of eafctnose combinations occurring and given what
the total bids would be from each side, excludimgdurrent player, from the bidding strategy
assumption for each combination and given a valuéhke player, the simulations calculated
what the expected payoff would be for the playenfdifferent possible bids.

For example, with eight other players on the playside and nine players on the other side,
with probability (1/9)17 all other players have values equal to $6 anengihe bidding strategy

assumption, the total bids from each side can lmeileded. Similarly, with probability@ [(1/9)17

all other players on the player’s side have vakmsal to $6, one player on the other side has a
value equal to $7, and all other players on theroside have values equal to $6, and total bids
from each side can also be calculated. With athefdifferent possible bid-totals and the
probabilities of each of those occurring, a simalatvould calculate the player’s expected
payoff for a given value and bid. Optimal stragsgivere found by finding, for each value, what
bid would provide the highest expected payoff for player.

In running the simulations, it was found that olirstrategies increased in value and were at
least approximately linear. To keep the numbestiategies to be tested in the simulations
manageable, assumptions of non-linear strategrebdéoother players were avoided.

Accordingly, a strategy in the simulations can therfully represented by two numbers where
the first number indicates the bid at a value o&f6 the second indicates the bid at a value of
$14. Notation such as [5,7] will henceforth beduserepresent strategies, where $5 is the bid at
$6, $7 is the bid at $14, and the bids at the othkres are determined linearly between $5 and
$7.

The first simulations followed the parameters détfireatment of the experiment with nine
subjects on each side, and they effectively sofeedymmetric Nash equilibria. That is, with
all other players playing a given strategy, isptimal for the player to also play that strategy?
An answer of “yes” would indicate that if all plagewere playing that strategy, no one would
have reason to switch to a different strategy,taeg would be at a Nash equilibrium. To avoid
finding a potentially infinite number of equilibrithe simulations only tested strategies with
whole number bids for $6 and $14. Two equilibrierevfound: all players playing [4,6] and all
players playing [5,7].
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The second simulations followed the parametergodisd treatment of the experiment with six
subjects on one side and twelve on the other, leaywere more complicated than the first
simulations. The equilibria that they solved fpesified two strategies, one for Group A and the
other for Group B, and they sought to find pairstwétegies such that no member of Group A
would have reason to switch from her group’s sgatehile no member of Group B would have
reason to switch from his group’s strategy.

The simulations first tested whole number stratgdieit no equilibria were found. Given
feasibility issues with solving for the four numbéo specify the two strategies, where each
strategy needed to be both consistent with itself@nsistent with the other strategy, a
procedure based on approximation was used. Takegies that a player could choose in
response to what all others are doing were limibegdthole number strategies. In addition, after
specifying a strategy for one side, when searcfingtrategies for the other side, the bid at $14
was set to be $2 greater than the bid at $6. &2chasen for this range because optimal
strategies that had been found had ranges thatajgnsere close to $2.

The full procedure was then as follows. First,feolg number strategy was specified for one
side. The reason for being limited to whole nurslstrategies here is, again, to avoid finding a
potentially infinite number of equilibria. Thertrategies for the other side were searched
through, including non-whole number strategiedirtd which of them would give players on the
first side no reason to switch from their groupigial, specified strategy. Lastly, of all the
strategies for the second side that met this @itervas it the case for any of them that players
on the second side would stick with a strategy West approximately the same as that strategy?
If so, then the strategy for the first side togethih this strategy for the second side were
considered an equilibrium.

Since the players were restricted to whole numtrategyies, “approximately the same” meant
that each of the two numbers of the strategy tlatgos would switch to was less than one away
from the corresponding number of the group’s ihgtaategy. With such strategies being
approximately the same, there should exist a giyatbat is similar to these strategies, that the
players would exactly stick with and that wouldl s@sult in players from the first side sticking
with their strategy. Because of the feasibilityitiations, however, what will be reported here is
simply the approximate equilibria. With Group Aitogthe first side, five equilibria were found:
{[5,7],[2.1,4.1]}, {[6,8].,[2.6,4.6]}, {[7,9],[3.155.15]}, {[8,9].[3.4,5.4]}, and

{[9,10],[3.93,5.93]}. With Group B being the firside, one equilibrium was found:
{[6.7,8.7],[3,5]}. In all cases, Group A’s strategs listed first.

We gain from these numerical simulations predidifor behavior in the experiment. The first
prediction is for bids to increase with values &mdthese bid increases to be less than their
corresponding value increases. The same predistisprovided by earlier theoretical results.
Across the simulations that were run, usually tiffei@nce in the optimal bid between a $6
value and a $14 value was $2, although sometimeast$1 and on occasion it was $3. On
average, though, we can predict for bid increasé®tabout ¥4 of their corresponding value
increases, which is not too different from our ieartheoretical prediction dk.
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The next predictions are for what bids will be p¢dfic values under different conditions. For
the first treatment, the prediction would be for thid at $6 to be around $4 or $5 and for the bid
at $14 to be around $6 or $7. For Group A in #eoad treatment, the prediction would be for
the bid at $6 to be in the range of $5 to $9 amdHe bid at $14 to be in the range of $7 to $10.
For Group B in the second treatment, the prediationld be for the bid at $6 to be around $3
and for the bid at $14 to be around $5. Qualiedyivwe can lastly predict from these simulation
results that bids from Group A in the second treativill be higher than bids in the first
treatment and that bids from Group B in the sedozatment will be lower than bids in the first
treatment.

4.6 Individual Results

As a first, simple look at individual behavior, wan examine what the mean bid is for the
different conditions across the different valu€sgure 4 illustrates these mean bids. The black
line represents the first treatment, when the sicks®e balanced, the light gray line represents
Group A in the second treatment, and the dark mnayrepresents Group B in the second
treatment.
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Figure 4: Mean Bid by Condition and Value

The different conditions vary in the number of alvaéions that they contain, as the subjects in
the balanced condition were split into the two gr®€or the second treatment and there were
more subjects in Group B than in Group A. The nerdd observations is related to how noisy
each relationship appears to be. For the Grougla&ionship, the number of observations for
each value ranges from 14 to 28. For the Groupl&ionship, the number of observations for
each value ranges from 33 to 46. For the relatipnehen the sides were balanced, which
appears the closest to linear, the number of obiens for each value ranges from 63 to 80.
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This would suggest that the bumpiness seen, phatigun the Group A relationship, would
diminish with more observations.

As predicted, bids did tend to increase with valuakso following predictions, Group A mean
bids were always higher than mean bids in the lsaldwcondition, and Group B mean bids were
always lower than mean bids in the balanced canditiThere was a tendency for mean bids to
be around the high end of the quantitative preaigtiof the simulations. For the balanced
condition, at $6, the mean bid was $5.30 whileptealiction was for around $4 or $5, and at
$14, the mean bid was $8.71 while the predictios feaaround $6 or $7. For the Group A
condition, at $6, the mean bid was $6.52 whileprealiction was for $5 to $9, and at $14, the
mean bid was $10.28 while the prediction was fotd$10. For the Group B condition, at $6,
the mean bid was $3.46 while the prediction wasfound $3, and at $14, the mean bid was
$5.54 while the prediction was for around $5. Ehessults are perhaps similar to the tendency
for high bids in the second-price auction.

We will next turn to regression results for undansting individual behavior. The focus remains
on understanding how subjects’ bids depend on Hadires and on the condition they are in. An
ordinary least squares regression was run where/dsdregressed on value, a dummy variable
indicating whether the bid was made in the GrougpAdition, a dummy variable indicating
whether the bid was made in the Group B condition, demographic characteristics. The
demographic characteristics include a dummy veagiaidicating gender and a dummy variable
indicating whether the subject was an economic®ma) fixed effects regression was also run
that excluded the demographic characteristicsrmiided dummy variables for each subject.
The coefficients estimated by the regressions ediotnd in Table 1.

We see that the coefficients from the OLS regresare quite similar to those from the fixed
effects regression, with the fixed effects reg@sgroviding lower standard errors and
accordingly more precise estimates. Value is fanuave a significant effect on bid, and the
coefficient is significantly less than one, followi predictions. The theoretical prediction was
for this coefficient to bés, and's is within the 95% confidence interval of both psites.
However, the estimates are significantly greatanttine prediction provided by the simulations
of a coefficient of about ¥a.

In the Group A condition, relative to the balanceddition, the other side would be expected to
bid more, given its larger numbers, and one’s oita would be expected to bid less, given its
smaller numbers. From the theoretical predictitish of these imply that one’s optimal bid

will be higher. Moreover, the simulations predéctegher bids in the Group A condition as

well. Following these predictions, bids were fouade about $1.37 higher in this condition. In
the Group B condition, relative to the balanceddion, the other side would be expected to bid
less, and one’s own side would be expected to ke mThese would both imply lower
individual bids from the theoretical predictionadahe simulations also predicted lower bids in
this condition. Following these predictions, bidshe Group B condition were found to be
about $2.14 lower.
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Variable OLS Individual Fixed Effects

Value 0.364 0.372
(0.033) (0.024)
p<0.001 p<0.001

Unbalanced, 1.362 1.374
Group A (0.250) (0.215)
p<0.001 p<0.001

Unbalanced, -2.140 -2.146
Group B (0.193) (0.152)
p<0.001 p<0.001

Male 0.702
(0.229)
p=0.002

Econ Major 0.982
(0.189)
p<0.001

Constant 2.310
(0.404)
p<0.001

Dependent variable is bid.
Standard errors are in parentheses.

Table 1: Regression Coefficients

From the OLS regression, the fourteen men bid abdttmore on average than the four women
did. Also, the seven economics majors bid abo@tr8re on average than the eleven non-
majors did. Not too much can be inferred from éheferences given the small numbers of
individuals in each group. However, a possiblel@xgtion for the difference between majors
and non-majors is that majors are more likely t@kgosed to topics like the second price
auction that suggest bidding one’s full value, ardosure to such topics could bias individuals
in the direction of following those suggestionsgewhen in situations that are only similar.

This bias would then result in bids that are cldeearalues, and, since bids were generally below
values, it would accordingly result in bids tha¢ &rgher than they would be otherwise.

As it turned out, 80.8% of bids were in fact beleaues, and the mean bid-to-value ratio was
0.662. These results follow the game-theoretidipt®n from the case of one player on each
side without uncertainty for individuals to tenduial less than their values. However, for low
values in the Group A condition, mean bids weratgethan values. In these cases, the
individual’s side is likely to lose, and hence #hes less incentive to underbid for free-riding
purposes and also seemingly less incentive to bidiésr purposes of trying to increase the
odds of receiving compensation. On the other hgiven low values, there are incentives to
overbid, to try to receive a more substantial congpéion payment. Regressions were run that
included interactions between each dummy variabtevalue, but none of the coefficients
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estimated for the interaction terms were signiftbadifferent from zero at conventional
significance levels.

5. Conclusions

The mechanism presented in this paper providesyadavwasolve disputes such that each person
involved in the dispute could guarantee himselaithe outcome he prefers at a cost less than
his value for it or a full compensation paymentriot having that preferred outcome. We saw
that in the first period, subjects on average bartvalue, which would provide that guarantee.
This first period was similar to a single run oé tmechanism, which is most likely how the
mechanism would be carried out in practice. Moegpthese first period results fit closely with
results from single runs of the provision point imeaaism.

Across later periods, subject bids tended to follbaoretical predictions and also the predictions
from numerical simulations. In particular, thesgsbwere generally less than values. In
addition, subjects followed predictions by biddimgher when the other side was expected to
bid higher, by bidding lower when one’s own sidesveapected to bid higher, and by increasing
their bids in response to increases in value, thighbid increase being less than the value
increase. With subjects choosing to bid somettiffgrent from their value, this bid would

make them, under standard assumptiergnteeven better off than they would be with the
guarantee.

We saw that the mechanism usually resulted in ffir@est outcome being achieved. It did not
always result in the efficient outcome, thoughill,Stven if the efficient outcome is not assured
with the mechanism, its use for resolving dispuéght nonetheless be highly desirable. As
noted, on the individual level, each person canertaself be at least as well off as she would
be with the guarantee. Moreover, on the groupl lélre mechanism provides an alternative to
what typically happens with disputes — costly, wasdtbatting between the two sides. Such
battling is harmful to efficiency, and the mechamisan accordingly result in efficiency gains
simply by avoiding these costs of typical dispwsalution, even in those cases where it fails to
result in the efficient outcome. These efficielgeyns ultimately stem from the fact that the
losing side is able to be fully compensated forrtluss, and, as such, a situation is created
where, simply put, there is no need to fight.
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Experiment Instructions

You are about to participate in an experiment. The experiment will consist of
many periods. In each period you will be able to submit a bid that either will
result in a payment for you or will provide funding for an outcome that will be
beneficial to you. Through your actions in the experiment, you will be able to
earn real money.

Each participant in the experiment will be in one of two groups: Group A or
Group B. There will be the same number of participants in each group. You will
find out which group you are in once the experiment begins. Each group has
an outcome that it would like to have happen. In each period, only one
outcome will happen — either Group A will get its outcome or Group B will get its
outcome but not both at the same time.

If your group’s outcome happens in a given period, you will receive your value
for that period. Your value will vary across the periods in the experiment, and
each period it will be randomly chosen from the following:

$6 S7 $8 S99  $10 S11 S12 513 514

Your value has an equal probability (11.1%) of being each of these in each
period. The other participants will have their values for each period determined
in the exact same way, and each of them will also similarly receive his or her
value for a given period if his or her group’s outcome happens in that period.

To determine which outcome will happen in a period, each participant will be
able to submit a bid. After all bids are submitted, we will add up all the bids
from Group A and add up all the bids from Group B, and whichever group has
the greatest total bids will be the one to have its outcome happen for that
period.

The members of this winning group will, however, make payments to the
members of the losing group. Each member of the losing group will receive
compensation which will be equal fo the amount of his or her bid. The total
payments from the members of the winning group will be just enough to fund
the total compensation. More specifically, a winning group member's payment
will be a portion of his or her bid as determined by the following:

Payment= Total l-)IdS from I(_)sers Bid
Total bids from winners

Note that since the total bids from the losers must be less than the total bids from
the winners, a winner's payment cannot be greater than his or her bid.
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An lllustrative Example

The following example will illustrate compensation, payments, and earnings for a
given period.

Please note, the example bids and values are fictitious and are for illustration
purposes only. They have no relevance to the experiment that you will be
participating in.

Group A Bids Group B Bids
01: $200 04: $320
02: $240 05: $360
03: $280 06: $400

Group A's total bids are $720 and Group B's total bids are $1080, so Group B will
win and its outcome will happen for this period.

Since Group A does not win, the earnings for each Group A member will just be
the compensation he or she receives. Recall that compensation equals the
amount of that participant’s bid, so 01 will earn $200, 02 will earn $240, and 03
will earn $280.

Since Group B wins, the earnings for each Group B member will be his or her
value minus his or her payment. Suppose that the value for 04 for this period is
$800, the value for 05 for this period is $200, and the value for 06 for this period is
$500. Note that ($720/$1080) = %5. Then, using the payment formula from the
previous page, we can determine each participant’s earnings.

04: $800 - %5($320) = $586.67
05: $200 - 24($360) = -$40.00
06: $500 - 5($400) = $233.33

Structure of the Experiment

After completing many periods following what is described above, we will move
to the second part of the experiment. Then we will determine which two periods
of the experiment will be implemented.

Only two periods of the experiment will, in fact, matter for how much actual
money you will make. More specifically, at the end of the experiment, we will
randomly pick two of the periods, and the actual money that you will make in
this experiment will be based precisely on what your earnings were in those two
periods. At that point then, what happened in all other periods will not matter.
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Because the actual money that you make will be determined as such, you are
strongly advised to be quite careful with each of your decisions. This is because
each decision that you make could end up being one of the two decisions that
will be carried out.

Note that in addition to receiving your earnings from those two periods, you will
also automatically receive a $4 show-up fee simply for participating today.

Final Details

There is to be no talking once the experiment has started. If you have a
question, please raise your hand.

| will quickly review these instructions, explain the computer software we will use,

and ask for any questions. We will then complete one practice period before
beginning officially.
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