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Abstract
People’s implicit assumptions about ownership migfitence their decisions in
Dictator Games (DG), leading to generosity. Twalis tested subjects’ intuitions
concerning ownership in fictional situations strretly analogous to the DG. Subjects
read a story about a ritual in which an old marpéexnenter in DG) provided an
endowment that Person 1 (dictator in DG) had tocalle between self and Person 2
(receiver in DG). Subjects were told that in somstances the ritual was interrupted
before completion. As an assay of their intuitiomgarding ownership, subjects were
asked who owned the endowment and how it shouklldlbeated after such
interruptions. Results suggest that subjects asshenendowment primarily belonged
to the experimenter throughout the DG, except wherdictator worked for it. These
property right intuitions might account for alloiwat decisions in actual DGs.

Keywords: ownership, property rights, dictator game



Ownership Intuitions and their Effects on Allocationsin the Dictator Game

Without shared assumptions underlying ownershippogderty rights, most human
interactions, economic behavior, and culture wdaddinrecognizable. The concept of
ownership is integral to cooperation, trust, moyakocial status, and altruism. In the
modern world, nearly all objects humans intera¢hwiave owners. Conflicts over
ownership are the basis for careers and legatutisins. Despite the prevalence and
importance of ownership, there has been relatiNitly psychological research on it.
How is Ownership Represented and Inferred?

Humans represent ownership over more forms of ptpp@&d with greater
complexity than any other organism. Many scholaosably legal positivists, believe
property rights to be a recent phenomenon, relging modern state and rule of law.
As Jeremy Bentham put it, “Property and law arentiogether, and die together.
Before laws were made there was no property; taleg daws, and property
ceases,”(Bentham, 1931, p. 113). Legal positiviemains the dominant view in United
States law today (Sprankling, 2012). Because thadan principle a deductive
process, this view of the psychology of ownersieiprss to suggest that representations
flow from “top down” reasoning about laws or rules.

This idea faces several difficulties. First, lepattles over ownership are pervasive,
suggesting that laws don’t reliably give rise tontoon ownership intuitions
(Dukeminier, Krier, Alexander, & Schill, 2010). Oership can be shared, uncertain,
and ambiguous. For example, when an engagemenrmaated, depending on the

circumstances, people often feel both parties shareership of the ring (Kruckenberg,



1997). Second, much of ownership psychology is nscious. The experience of
inferring an owner usually does not involve deldierreasoning but rather an intuition
arrives effortlessly into consciousness, (see Haid1) for a parallel model of moral
judgments). Lastly, there is extensive documenmntatioownership psychology in non-
humans. These examples support the idea that olwpgrsychology played a role in
human evolution, and it is likely that ownershiggates modern civilization (Gintis,
2007). An alternative view of ownership psycholegyhat, like many other species,
humans possess specialized cognitive circuitry whxepts cues from the
environment, integrates them with relevant infoliorain memory, and generates
beliefs, sometimes probabilistic or distributed agponultiple parties, about owners and
their property rights.

Examples of animals that represent a form of ptgpeghts abound. Scholars have
found that animals represent ownership over teyitmod, water, valued objects, and
mates. One cue animals use to determine owneskgmiporal — they represent which
individual or group occupied a territory first arfhow long. Davies (1978) studied this
phenomenon in speckled wood butterflies, whictaattmore mates when they occupy
a spot of sun beneath the forest canopy. Malesitighe ownership of a sunspot by
engaging in a “spiral flight,” a brief flight in vith two males circle one another, one
flies away, and the other returns to the sunspavi€y observed that after each spiral
flight, the intruder always yielded, while the owradways retained the territory. Next
he removed some owners, waited for new males topycthe territory for ten seconds,

and then returned the original owners. Original exsrwere never successful in



displacing new ones. In a final manipulation, herstty introduced an intruder such
that the owner did not notice. The result was biwdh males “believed” they were the
rightful owner, and engaged in spiral flights tands longer than normal. Davies
inferred that the butterflies solved disputes usiegrule “resident wins, intruder
retreats,” and that the time spent in or out oftdratory determined ownership.

Another cue animals use to settle territory dispigenumber. Wilson, Hauser, and
Wrangham (2001) studied groups of chimps in theal@iNational Park in Uganda.
Males defend their territory by fighting intrudebsjt they choose to engage only when
the ratio of defenders to intruders is sufficierilyorable. Wilson et al. (2001) recorded
a “pant-hoot” (a call chimps produce throughoutdig) of a foreign male and then
played the call from speakers to groups of residales. They found that when the
groups of resident males numbered three or graagr,approached the sound and
showed signs of aggression. Otherwise they remaiihexat and did not approach.
Stevens (1988) observed groups of feral horses etingpover pools of fresh water in
the Rachel Carson Estuarine Sanctuary. Residenpgnasually won disputes but in the
cases where intruder groups won, the intruding gneas larger.

Dominance and gender also affect decisions aboepty rights. Sigg and Falett
(1985) gave a can of food to a subordinate baboofiie minutes, allowing a
dominant baboon to observe. Next they allowed thmaidant to enter the subordinate’s
cage and observed if the dominant took the canimitiirty minutes. They varied the

sex of the dominant and subordinate individualdifferent conditions. Males took the



can from females on two thirds of the trials anudées took it from females on half the
trials. Neither males nor females ever took it frovales.

Kummer and Cords (1991) conducted a particulatigrésting set of experiments,
demonstrating more subtle cues that long-tailedaapaes used to determine ownership
over a tube of raisins. In three experimental coowi they 1) allowed a subordinate
macaque to spend time with the tube in an enclassa where the tube was fixed to an
immobile object, 2) allowed the subordinate to hiblel tube in its hand and move
around with it, or 3) tied the tube to an immolalgect with a short rope but allowed
the subordinate to hold the tube in its hand andenio In each case they allowed a
dominant macaque to enter the room and obsertbd dominant contested ownership
over the tube. Only when the tube was fixed taitthr@obile object and impossible to
grasp or move did the dominants always contest shieof it. When the subordinate
could possess and move the tube, even when itieatotshort rope, dominants never
contested ownership. Many more studies demonseptesentations of ownership
throughout the animal kingdom (Beletsky & Oriand89; Haley, 1994; Kemp &
Wiklund, 2004; Olsson & Shine, 2000); for a detaitkscussion of several see Alcock
and Farley (2001).

Moving into research with humans, one way schdiake explored cues that
influence ownership has been by studying childBatause children have limited
experience and linguistic abilities, findings ttiay represent property rights and
ownership suggest that these phenomena do nothdesacquired through a general

social learning process. Furby (1978), in earlykniarthis area, interviewed children in



kindergarten, second, fifth, and eleventh gradeelsas forty and fifty year old adults.
Interviews included open ended questions like, “Y\dwes it mean that something is
yours, that it belongs to you?”; “Why do you thip&ople have things that belong just
to them-why do people own things?” (Furby, 1978)e Tesearchers identified 290
categories of responses, which they used to caedhtent of all the interviews.
Among the young children, current use of an objext the most commonly mentioned
feature of ownership along with the right to cohtmallow who used the. (These
patterns held for adults too). Children also resigahthat objects enable some activity
or enjoyment for the owner and that the owner hegsponsibility to care for the
object.

Eisenberg-Berg, Haake, and Bartlett (1981) pair&dy8ar old subjects with
classmate controls of the same gender and age.géweyeach subject a toy and said
either “It's yours to keep” or “It belongs to theogip.” Children in the “it’'s yours”
condition possessed the toy longer, defendedmt fsthers more, and made more
statements about owning it. Although this studyriitl demonstrate inference of
ownership from nonverbal cues, it did show thatngpahildren understand property
rights including the right to possess, use, andueecothers from using an object that
one owns.

Hook (1993) worked with 4-15 year old subjects &l as adults. In one
experiment, researchers told subjects stories gimmple who acquired an object in
different ways (found, stole, received as gift, &drowed) and then refused to return

the object to the owner. They asked subjects wlratv bad the characters’ behavior
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was in each story. Younger children had a hardes tistinguishing between
wrongness of different modes of acquisition whewdsr children thought stealing and
borrowing were worse than finding or receiving agfa In another experiment,
researchers examined the cues of first possesstbaraative effort. They told subjects
a story about Damien, who possessed a block of warlent it to Alex who carved a
valuable statue out of it, which an art dealerreffieto buy. Damien wanted the wood
back, to sell it to the art dealer, but Alex reflisilost subjects thought that Damien
owned the wood but when asked who should recewebney from the art dealer,
they responded that Alex should receive most of it.

Friedman and Neary (2008) conducted several expatsriooking at how 2-4 year
old children use a “first possession heuristictl@termining ownership. They told
children stories about two puppets that played witby, one after the other. Afterward,
the researchers placed the puppets and the toyelté# children and asked, “Whose
toy is it?” On average, all age groups said th& fiossessor was the owner even when
experimenters placed the toy next to the seconsigsssr.

In a study on infants’ understanding of antisobighavior, Hamlin, Wynn, Bloom,
and Mahajan (2011) incidentally demonstrated aiptesanderstanding of ownership in
infants as young as five months. Seeking to tegthér infants would prefer those who
helped as opposed to those who hindered, they shtheen a puppet playing with a
ball and then dropping it. In the “help” conditiamsecond puppet retrieved the dropped
ball and returned it to its owner. In the hindendibion, the second puppet picked up

the ball and disappeared with it. When presentel avchoice of which puppet to play
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with, infants preferred the helper. The notion elping and hindering, in this case,
might have relied on an understanding that thé iuppet owned the ball and
absconding with it was antisocial because it vesdgbroperty rights. The studies
described here, along with several others (BaketnBrownlee, 1982; Eisenberg,
Bartlett, & Haake, 1983; Fasig, 2000; Ross, 198&8ye begun identifying cues that
influence ownership but the body of literature remalim.
Property Rights & the Dictator Game

One mature area of study that potentially offergradow into ownership
psychology, especially as it functions in aduksyehavioral economics. Economic
interactions regularly require people to make densabout allocating, taking, sharing,
giving, and excluding, and all of these phenomeawalve ownership and property
rights. The Dictator Game (DG) is one of the simpbnd most popular designs in
behavioral economics. Kahneman, Knetsch, and TKB886) invented a form of the
DG consisting of two rounds. In round 1, subjedtife dictator) could allocate $20
between self and subject B, evenly or unevenlyoimd 2, subject C could allocate
additional money between self and subjects A andeBending on what subject A did
in round 1. Subsequently Forsythe, Horowitz, Saaig Sefton (1994) simplified the
game to involve just a dictator and an anonymoacsiver. In the canonical form today,
the dictator is presented with an endowment (d®EB) which she may allocate
between self and an anonymous receiver howevdik&se Dictators typically give
away about 20%-30% of the endowment (Camerer, 2@3&)r the years, the influence

of the DG has been substantial. One review couti?8cpublications and 41,443 DG
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observations between 1992 and 2009 (Engel, 20hBsd studies constitute one of the
most significant explorations into human cooperatgenerosity, altruism, trust, and
fairness.

A question that has spurred continuing DG researaihy dictators give to
strangers. From the standpoint of standard neactderonomics, one might expect
self-interested, money-maximizing subjects to kimepwhole endowment. A number of
explanations have been proposed to explain thelatdriDG results. One is inequity or
inequality aversion (Bolton & Ockenfels, 2000; F&h&chmidt, 1999). Proponents of
these theories contend that subjects are selfeisiien but that they also prefer to avoid
greater differences in payoffs. In the DG, inegaigersion could cause subjects to
avoid the most disparate payoffs like $10 for dmtand $0 for receiver. Indeed, a
common choice for dictators is an even 50/50 ¢Bliigel, 2011). Mixing the preference
to avoid inequality with self-interest might expidahe why dictators on average give
away 20%-30%. Other theorists propose that peaple fmaximin” preferences, that
is, the preference to maximize the minimum payGtigrness & Rabin, 2002;
Engelmann & Strobel, 2004). This idea formed aapitif John Rawls’ theory of
distributive justice: "The basic structure is petfgjust when the prospects of the least
fortunate are as great as they can be,” (Rawl€9,129138). Again, mixing a maximin
preference with self-interest could lead to theeobsd DG results. Another influential
theory is a reformulation of rational choice thetwynclude as a payoff the positive
feelings of prosocial behavior like giving. It cdube “payoffs” include more than

merely the amount of money people receive frontze Factoring in positive feelings
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as part of the payoffs, allows a self-interestedlehdo account for DG findings
(Andreoni, 1990).

While these theories capture important facts abaotan preferences, we believe an
alternative idea, focused on ownership and propéeghis might contribute to
understanding DG behavior. Current theories foecusiodeling preferences while
remaining largely silent on what cognitive procasgeople use to satisfy their
preferences. In addition, they do not examine osmprdirectly, focusing exclusively
on preferred outcomes without accounting for pownership of resources. Because
subjects often pass quizzes demonstrating thelicedmowledge of the rules of the
game and consequences of their choices, some sxBekm satisfied that confusion
over ownership doesn’t exist (Baumard & Sperbet,(®enrich, 2000).

Several studies provide evidence that propertytsigffect DG decisions. Hoffman,
McCabe, Shachat, and Smith (1994) included thradpukations to the DG and
Ultimatum Game (UG). First, rather than randomlsigising certain subjects to be
dictators, they asked subjects to take a genemblange quiz and then told the entire
group that those who scored highest on the quiZ'éached” the position of dictator
and hence, control over the endowment. Seconcerrttan framing the interaction as
dividing money between self and an anonymous othey, instructed dictators that
they were involved in an “exchange” in which thetdtor was a “seller” and the
receiver was a “buyer.” The dictator chose a donsef money to “sell” to the receiver,
which, in the case of the DG, the receiver sim@g to accept or “buy.” Third, they

included a double-blind condition in which they yided dictators with envelopes
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containing ten $1 bills and ten blank slips of pap&cept two random dictators who
received envelopes with twenty blank slips of papet no money. Only the individual
dictators knew which envelope they had receivedhE#ctator was instructed to
remove slips of paper and dollar bills, howeveytivanted, such that the total number
removed equaled ten ($3 and 7 slips of paper famgie), then seal and return the
envelope. This procedure ensured that only indalidiictators knew their decisions.
Each of these three manipulations reduced givithgn@es in how dictators inferred
their ownership over the endowment might accounttfe results. If one truly owns
something, one is not compelled to give it awayftfidan et al. (1994) describe a
property right as a guarantee that you will nopbeished for what would otherwise be
considered a punishable offense: “The guarantagasst reprisal, in that a property
right places restrictions on punishment strategieigh might otherwise be used to
insure cooperative behavior” (pg. 350). In theecakthe DG, dictators give less when
they infer that their property rights allow themdo so. Earning something is an
intuitive way that ownership is transferred. Martlgey studies involving DGs and UGs
support the idea that when people earn the endowtimey have more of a right to keep
it (Cherry, Frykblom, & Shogren, 2002; Hoffman &i&er, 1985; List, 2007; Oxoby &
Spraggon, 2008). “Selling” a division of the endogmhto the receiver could have
given rise to an inference that to sell something must own it first. The relationship
between the double-blind condition and ownershipss direct. By allowing dictators
to make their decisions with total secrecy, the imaation did not impact inferences

about ownership. Rather, it achieved what propegtyts normally do: a guarantee not
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to be punished. True anonymity left dictators with ability to behave selfishly without
any fear of reprisal, even in the form of a disapprg look from the experimenter.
Investigating Cues of Ownership inthe DG

The canonical DG might evoke a certain degree nfusion or at least ambiguity
with respect to property rights because differergscfor ownership point to different
players. Normally, the experimenter is the firssg@ssor, there is no legitimate transfer
of ownership to the dictator, but the dictator trespower to allocate. This confusion
over ownership could be important for explainingtaior behavior, considering that
previous studies demonstrate that when properhisigre manipulated, giving
decreases. We wanted to examine intuitions abooewshkip in the DG as directly as
possible by asking subjects about them, while mdaimg variables that we had
reason to believe were relevant to ownership.

In 1654, Blaise Pascal famously invented probahilieory to solve the following
problem: If a game of chance is interrupted betamapletion and players have
different chances of winning (they hold differeatds in a game of poker for example),
how can the stakes be divided fairly (Hacking, 198Bhis exercise inspired our design
to probe ownership intuitions in the DG. If the DXdnterrupted at various stages, who
owns the endowment and how should it be divideds}e8ts read about a fictional DG
which was interrupted after key events. Subjectewasked to judge who owned the
endowment, how the endowment should be allocatddtive interaction interrupted,

and to rate the moral wrongness and unfairnesgfefeht allocations.
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Predictions were as follows: 1) Subjects’ judgm&nwho owned the endowment
would change depending on the stage of the gantle thhg experimenter owning the
endowment earlier due to the first possession ndedlee dictator owning it during or
after allocation because giving might confer owhgrs2) At various points in the
game, ownership would be distributed among experiargdictator, and receiver. That
is, ownership would not be exclusive but ratherestia 3) Subjects’ judgments of who
owned the endowment and their decision of how theyld allocate the endowment
would be strongly correlated. 4) Judgments of osimigr, allocation, fairness, and
moral rightness would be positively correlated byue of the intuition that it is fair
and morally right for someone to keep somethingmithey own it. 5) If there were a
legitimate cue signaling a shift in ownership frerperimenter to dictator, (e.g., if the
dictator worked for the endowment), then subjeatsilel judge the dictator to be the
owner more than the experimenter. Experiment 1deagyned to test the first four
predictions.

Experiment 1
Method
Design

We asked subjects to read a story analogous tDitii@tor Game. The story is about
a custom called “The Meeting” which took place nesdi times. According to this
custom, the oldest man in the village (experimem&G) recruits two random
villagers, Person 1 and Person 2 (dictator andveQeat the marketplace. He invites

each to his house (research laboratory) to pastieip an interaction and promises
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them a free meal for showing up (payment for pguditton). In one room in the house,
the old man presents Person 1 with two boxes. Boontains 10 eggs (the endowment)
and box 2 is empty. Person 1 can allocate howeaeryraggs he wishes to Person 2 by
taking them from box 1 and placing them into boXRen the old man goes to a
different room in the house and gives box 2 to &5 both Person 1 and Person 2
receive a free meal, and they leave with their boX@e old man covers his eyes during
Person 1’s decision and keeps the identities afdPet and Person 2 secret.

Subjects first read how The Meeting normally wéimat is when the DG was played
to completion. Next subjects read one of seveffdrdint accounts of when The
Meeting was interrupted at some key moment bedaglgaing struck the old man’s
house. We included illustrations to assist subjectderstanding (see Appendix A).
After reading each story we presented subjects aviimple quiz to test their
understanding. If they did not answer correctlyelminated them from the study.

We chose the following points at which to introdaeeinterruption: 1) Just before
the old man entered the room where Person 1 wasst®efore Person 1 made a
decision, 3) just after Person 1 made a decisi@ndp not specify what the decision
was), and 4) just before the old man gave Perseallbcation to Person 2 in the other
room.

Subjects

197 subjects from the United States, among themniitBen, were recruited using
Amazon Mechanical Turk. Ages ranged from 18 toM5; 32.06,SD = 12.38. Subjects

were randomly assigned to each of the experimenotaditions.
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Materials

The experiment was conducted via a web-based sgegice (www.qualtrics.com).
Each scenario was presented on a different page aldh questions.

Elimination quiz

Subjects answered two multiple choice questiong Was, “Which of the
following events occur in The Meeting?” The choivesse A) Person 1 and Person 2
don't meet each other B) The oldest man in thagallmeets Person 1 and Person 2 C)
The oldest man in the village doesn't tell Persavh@ Person 1 is D) Person 1 and
Person 2 get free meals E) All of the above F) fiilsetwo choices only. The correct
answer was, “All of the above.” The second questvas, “Which of the following
events does NOT occur in The Meeting?” The choee® A) Person 1 decides how
many eggs to put into box 2 B) Person 1 and Pe2soeret C) The oldest man in the
village covers his eyes so he doesn't see whabiPéts decision is. The correct answer
was, “Person 1 and Person 2 meet.”

Ownership, allocation, morality and fairness items

Subjects answered a forced choice question, “Whasdive eggs?” choosing

between old man, Person 1, or Person 2. Next dslgaswered the question, “Who
should keep the eggs? Please enter the numbegotlegf you think each person
should keep.” They entered a number for old marsd?el and Person 2. The total had
to add up to ten eggs. Next subjects responddude items on a 1-7 scale. The items
were, “Please enter how morally wrong you thinkauld be for each person to keep

all the eggs after The Meeting is interrupted,’€&de enter how unfair you think it
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would be for each person to keep all the eggs @fterMeeting is interrupted,” and “To
what extent do you think each character in theystems the eggs, after The Meeting is
interrupted?”

Procedure

Subjects completed the experiment over the intefifeey read an informed
consent document, read the instructions, and bégaexperiment. After finishing the
experiment, subjects provided demographic inforomafi he procedure took about 20
minutes. Procedures were approved by the Univeo§iBennsylvania Institutional

Review Board.

Results

We first tabulated ownership decisions, that igjetts’ decisions about who owned
the eggs (the endowment) at the different timesnathe interruption occurred. The
results of the forced choice measure are showralieTl. The difference among
conditions was significany2(6) = 33.19p < .001". Given the hypothesis that
ownership intuitions change due to cues like faictsession and allocation, we
explored the differences between interruption tinmeshe order they occur in the DG
(in other words we compared neighboring interruptimes). The difference between 1
and 2 was significany2(1) = 16.88p < .001. This could be because after interruption
1, the first possession cue caused subjects totimethe old man (experimenter) was

the owner but after interruption 2, more subjegtiged Person 1 (dictator) to be the

Y Where cells had a sample size less than 10 wEisher’'s exact tests which showed the same graups t
be significantly different as a traditional chi-sge analysis.
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owner because he was about to allocate. The remgadlifferences, between 2-3 and 3-
4, were not significanfy2(1) = 1.92p = .17 (df was only 1 because cells for Person 2
(receiver) contained 0 and were not included) @(@) = 5.32p = .07.

Subjects rated to what extent they believed eaahacker owned the eggs after the
DG was interrupted, from 1 (no ownership) to 7 (ptete ownership). These results
are summarized in Table 2. The old man (experimgrgéined most of the ownership
throughout the DG and Person 1 (dictator) had ¢écersd most, depending on the stage
of the game. We entered ownership ratings for ehahacter into separate ANOVASs as
dependent variables with the time of interruptisritee independent variable in each.
There was a significant effect of interruption timeall three ANOVASF(3, 194) =
10.32 for old mank=(3, 195) = 12.27 for Person 1, aR(B, 191) = 6.45 for Person 2, all
ps< .001. Tukey (HSD) post hoc tests revealed sigaifi differences between
interruptions 1 and 2 for both the old man and &edsps < .001.

We were interested in whether subjects represemwieership as exclusive to one
individual at a time or shared among multiple indi)als. If ownership were exclusive,
then we would expect to find one character (theenywwith high ownership ratings and
both the remaining characters (non-owners) withdatimgs. Person 2 (receiver) had
low ownership ratings at all stages of the DG, sodecided that the most interesting
changes in ownership were between the old man (expeter) and Person 1 (dictator).
Following this logic, we created a measure of owhigr exclusivity between old man
and Person 1 by taking the absolute value of ttierdnce between their ownership

ratings from each subject. For example, if a subped the old man’s ownership at 6
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and Person 1's ownership at 4, then the ownerstalugvity value would be 2 for that
subject. We entered these values as a dependébieanto an ANOVA with time of
interruption as the independent variable. If owhgrsvere exclusive, then we would
expect the difference to be large and to remairséimee throughout the DG. The
ANOVA showed that differences in ownership chandedng the gamé&(3, 197) =
12.34,p < .001.

We also calculated the average number of eggsadiddy subjects to each of the
three characters in the story, after each intelwopSee Table 3 for a summary of these
results. Because changes in subjects’ judgmentvoéship and cues that might
influence ownership mainly involved the old man &wtson 1 (almost no one said
Person 2 was the owner and allocations to Perseer@ the lowest), we chose to focus
on the transfer of ownership from old man to PerkoBecause allocation amounts
were not independent (amounts had to sum to 10pnieentered the allocation of
eggs to old man as the dependent variable intoN@VAA with time of interruption as
the independent variable. There was a significateof interruption timef(3, 197) =
12.97,p < .001. Tukey (HSD) post hoc tests revealed afsignt difference between
interruption 1 and interruption p,< .001.

Ownership decisions (who is the owner) and alloeceatiecisions (how many eggs
each character should keep after the DG is integd)pvere strongly associated. We
entered the ownership decisions as an independeable and allocation to the old
man as dependent variable in an ANOVA, which shoavegnificant effect of

ownership decisior(2, 197) = 96.59 < .001. We also split the allocation data into
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two groups: allocations made to characters who yuelged to be owners and
allocations made to characters who were not judgd® owners. For each allocation
decision, there was one owner and two non-owneesaVéraged the non-owner
allocations in each case so the owner and non-ogmoeps had the same number of
data points. Then we used-test to show that subjects allocated significanttyre

eggs to owners than non-owners. The results otésisand others can be seen in Table
6.

Subjects rated on a scale of 1-7 how morally writvey thought it would be if each
character kept all the eggs (the endowment) aieDIG was interrupted from 1 (not
morally wrong at all) to 7 (totally morally wrongJhese results are summarized in
Table 4. For each character (old man, Person $pR&), we entered wrongness ratings
into an ANOVA as the dependent variable and infgrom time as the independent
variable. There was a significant effect of int@tran time for the old mark(3, 197) =
4.61,p< .01. Post hoc Tukey (HSD) tests revealed thaotthe significant difference
was between interruption 1 andp4s .01. The results were not significant for Pergpn
F(3, 197) = 2.25p = .08 or for Person F(3, 196) = 1.28p = .28.

Subjects rated on a scale of 1-7 how unfair theyght it would be if each character
kept all the eggs (the endowment) after the DG iwi@srupted from 1 (not unfair at all)
to 7 (totally unfair). These results are summariretlable 5. For each character (old
man, Person 1, Person 2), we entered unfairneagganto an ANOVA as the
dependent variable and interruption time as thepeddent variable. There was a

significant effect of interruption time for the ofdan,F(3, 197) = 8.59p < .001. Post
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hoc Tukey (HSD) tests revealed that the effectavagn by a significant difference
between interruption 4 and all other interruptiqress .02. The results were not
significant for Person E(3, 196) = 1.96p = .12 or for Person F(3, 196) = 0.39% =
.76.

Both the moral wrongness and unfairness of keehiegntire endowment were
negatively correlated with judgment of ownershipe Yérformed &test, comparing
the moral wrongness ratings between the two grthkgeper is owner” and “keeper is
not owner.” That is, one group comprised the maraingness ratings of characters
whom the subjects judged to be owners. In the gtarp, we entered the moral
wrongness ratings of characters whom subjectsaligudge to be owners. We
averaged the two non-owner ratings as describedeadmthat the two groups would
have the same number of data points. We perforhisg@ame procedure with the
unfairness ratings. Subjects rated that it wasuesir and less morally wrong for
owners, as opposed to non-owners, to keep theeentdowment. See Table 6 for a
summary of the results.

Experiment 2

We hypothesized that when the dictator works ferahdowment, there is a
legitimate transfer of property rights and ownepdihom the experimenter to the
dictator. In Experiment 2, we examined how thisisfar would affect judgments of
ownership, wrongness, and fairness, as well asatltn decisions. We predicted that

after Person 1 worked for the endowment, subjeotsddvjudge Person 1 to own the
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endowment more, allocate more of the endowmeneted? 1, and judge it to be less
wrong and unfair for Person 1 to keep all of thdamment.
Method

Design

Subjects read a story analogous to the DG. We thesime story and images as in
Experiment 1 but with a key difference. Rather thimnply handing box 1 with 10 eggs
to Person 1 to make an allocation decision, ther@d first asks Person 1 to retrieve
firewood from outside the house. For each piecgaxid that Person 1 brings into the
house, the old man puts one egg into box 1 untgd?el has retrieved ten pieces of
wood and the old man has put 10 eggs into box &nThe story proceeds exactly as in
Experiment 1 (see Appendix B for full story). Sutigefirst read how The Meeting
normally went, that is when the DG was played tmpletion. Next subjects read one
of several different accounts of when the game imt&srupted at a key moment
because lightning struck the old man’s house. Blaton procedures were the same as
in Experiment 1. We chose the following points &ichk to introduce an interruption:
1) just before the Old Man entered the room witrs®e 1 (no work is done yet), 2) just
before Person 1 made a decision (after work wag)damd 3) just after Person 1 made
a decision (we did not specify what the decisiosg)wa
Subjects Materials and Procedures

159 subjects from the United States, among themd@vien, 72 men, were recruited

from Amazon Mechanical Turk. Ages ranged from 187oM = 33.23,3D = 13.02.
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Subjects were randomly assigned to each of therexpetal conditions. The materials

and procedures were the same as Experiment 1 #ackdionly in the scenario stimuli.

Results

We first tabulated ownership decisions. These tesuie summarized in Table 7.
The difference among conditions was significg@(4) = 54.91p < .001. The key
difference was between conditions 1 and 2 becdteseiaterruption 1, Person 1 has not
yet worked but after interruption 2, he has wori@dhe endowment. The difference
between conditions 1 and 2 was significg®(l) = 43.44p < .001 (df was 1 because
Person 2 cells contained 0 and were not includéulpwhe difference between 2 and 3
was not significany2(2) = 1.03p =.60. In Experiment 1, the majority of subjects said
the old man (experimenter) was the owner througtiwientire game whereas in
Experiment 2, after Person 1 (dictator) workedthe endowment, most subjects said
Person 1 is the owner.

Subjects rated to what extent they believed eaahacker owned the eggs after the
DG was interrupted, from 1 (no ownership) to 7 (ptete ownership). These results
are summarized in Table 8. After Person 1 workedhe endowment, subjects on
average judged him to own it more than the old rii&e. extent to which ownership is
shared is demonstrated by almost no differencedstvthe mean ratings of old man
and Person 1 ownership after interruption 2. Fehedaracter (old man, Person 1,
Person 2), we entered ownership ratings into an XA@s the dependent variable and

interruption time as the independent variable. €hveas a significant effect of
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interruption time for all three ANOVAB(2, 158) = 39.58p < .001 for old mani(2,
158) = 46.60p <.001 for Person 1, arie(2, 155) = 7.94p = .001 for Person 2. Tukey
(HSD) post hoc tests revealed significant diffeemnloetween interruptions 1 and 2 for
both the old man and Persorp$,< .001. The difference between interruptiona@ &
was significant for the old map,= .04, and for Person g,= .001.

We also calculated the average number of eggsadiddy subjects to each of the
three characters in the story, for each condit8®@e Table 9 for a summary of these
results. Based on the same reasoning in Experifinghé allocations to the old man
were entered as the dependent variable into an AN®@Nh interruption time as the
independent variable. There was a significant etfémterruption timefF(2, 159) =
33.79,p < .001. Post-hoc tests (Tukey HSD) showed a saamif difference between
interruptions 1 and 3 < .001 and between interruptions 2 ang 3,.05.

Ownership decisions and allocation decisions wiomgly associated. We entered
the ownership decisions as independent variablebochtion to the old man as
dependent variable in an ANOVA, which showed aificgmt effect of ownership
decision,F(2, 159) = 88.34p < .001. We also split the allocation data into groups
(owners and non-owners) as explained in Experirheartd conducted tatest which
showed that subjects allocated significantly magseto owners than non-owners. The
results of this test and others are shown in Tadle

Subjects rated on a scale of 1-7 how unfair and imonally wrong they thought it
would be if each character kept all the eggs &iftelDG was interrupted. These results

are summarized in Table 11. Both the moral wrongaesl unfairness of keeping the
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entire endowment were negatively correlated wittgjuent of ownership. Unlike in
Experiment 1, Person 1 (dictator) received aboeisdme or lower
unfairness/wrongness ratings compared to old mgre(enenter) for keeping the
endowment after interruptions 2 and 3. This is beeafter interruptions 2 and 3,
Person 1 has worked for the endowment. As in Ergpent 1, we compared subjects’
ratings of wrongness and unfairness across twagpgrd¥hen the keeper of the
endowment is the owner versus non-owner. See Tdbfer results of-tests. Subjects
rated that it was less unfair and less morally \grfmr owners to keep the entire
endowment than for non-owners to keep it.
Discussion

Our main findings suggest that ownership influerd@ssions in the DG. In both
experiments, subjects chose to allocate more aétldewment to those they judged to
be owners rather than non-owners. Subjects aled that it was less unfair and less
morally wrong for owners, rather than non-owneskeep the entire endowment.

Explicit rules or norms did not appear to influefjuegments of ownership. All
subjects were aware of the normal rules of the iD&uding the usual ability of the
dictator to allocate the endowment and the fadttti@experimenter never kept
anything. Yet in Experiment 1, an examination & danonical DG, subjects responded
that the experimenter owned the endowment the riostighout the entire game.
These findings suggest that the explicit instrutisubjects receive in the canonical

DG might not cause a representation of a legitirtratesfer of ownership.
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Cues on the other hand, seemed to play an impadkmnin judgments of ownership.
Despite having no explicit statements in the irgdtams about ownership, subjects had
no trouble spontaneously inferring owners. As poedi, the experimenter received the
highest ownership ratings earliest in the DG. Tinding makes sense, if being the first
possessor of something confers ownership of it. dlleeating and working for the
endowment also shifted ownership judgments. In BErpnt 1, the ownership ratings
for the dictator increased around the moment ofcation. In Experiment 2, when the
dictator worked for the endowment, we observedifa shthe highest ownership
ratings and allocations from experimenter to datat

Ownership was not always exclusive and clear, &tileer shared and ambiguous. In
the forced choice measure, a significant proporibsubjects disagreed as to whether
the experimenter or the dictator was the owners phoportion changed throughout the
DG, according to environmental cues. In additiohewasked to rate the extent of
ownership, subjects’ ratings changed throughougtme, at one point reaching almost
identical ratings for experimenter and dictator.

These findings have implications for both DG reskand cognitive research about
ownership and property rights. Economists who faougxplaining why dictators give
any of the endowment away might benefit from uni@ading the relationship between
ownership and concepts of fairness, moral wrongaedsaltruism. It could be the case
that because dictators don’t infer legitimate owhey of the endowment, it does not
feel morally right or fair to keep it all, and dwely give some away. If ownership were

clearer, giving might decrease.
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Research on the cognition that leads to ownersiigrences might benefit from
further exploring which environmental cues shifopke’s judgments the most. We hope
future work will examine cues like trading for, diimg, receiving as a gift, needing
more than others, receiving more benefit from, titngaand others. In addition, exactly
how multiple cues interact, leading to final deterations of who owns what, is still a
mystery.

Of course, these findings have limitations. Itm€lear to what extent we can predict
behavior in real DGs, or real world situations theeit matter, from subjects’ responses
to vignettes about the DG. In addition, exploragiamo the cognition of ownership on
the one hand and the psychology of phenomena likesan, selfishness, wrongness

and fairness on the other, might be better caoigdhs separate endeavors.
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Table 1

% of Qubjects who Said Each Character Was the Owner

Interruption n Old Man Person 1 Person 2
1-Before old man entered room 1 54 94% 6% 0%
2-Before Person 1 made a decision 49 61% 39% 0%
3-After Person 1 made a decision 47 74% 26% 0%
4-Before old man gave box 2 to Person 2 47 68% 21% 11%
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Table 2

Mean(SD) Rating From 1-7 of Ownership

Interruption Old Man Person 1 Person 2
1-Before old man entered room 1 6.63(1.25) 1.48(1.46) 1.13(.70)
2-Before Person 1 made a decision 4.81(2.45) 3.60(2.56) 1.58(1.50)
3-After Person 1 made a decision 5.28(2.31) 2.96(2.13) 1.76(1.40)
4-Before old man gave box 2 to Person 2 4.47(2.31) 3.70(2.19 2.36(1.89)
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Table 3
Mean (SD) Eggs Allocated by Subjects to Each Character

Interruption Old Man Person 1 Person 2
1-Before old man entered room 1 9.15(2.74) 0.66(2.2) 0.20(.96)
2-Before Person 1 made a decision 5.14(4.76) 3.96(4.29) 0.90(2.77)
3-After Person 1 made a decision 5.64(4.76) 2.87(3.4) 1.49(2.23)
4-Before old man gave box 2 to Personf47(4.29) 3.46(2.75) 2.15(2.6)
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Table 4

Mean Wrongness(SD) Ratings from 1-7 for Keeping All Eggs After Interruption

Interruption Old Man Person 1 Person 2
1-Before old man entered room 1 1.65(1.76) 5.48(2.0 5.68(1.86)
2-Before Person 1 made a decision 2.51(2.14) 482)2 5.43(1.90)
3-After Person 1 made a decision 2.11(1.89) 4.882. 5.23(2.21)

4-Before old man gave box 2 to Person 2 3.15(2.54) 4.43(2.38) 4.89(2.27)
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Table 5

Mean Unfairness(SD) Ratings from 1-7 for Keeping All Eggs After Interruption

Interruption Old Man Person 1 Person 2
1-Before old man entered room 1 1.61(1.53) 5.42(2.0 5.89(1.74)
2-Before Person 1 made a decision 2.39(2.03) 4.2%) 2 5.65(1.80)
3-After Person 1 made a decision 2.45(2.12) 4.29)2. 5.77(1.82)

4-Before old man gave box 2 to Person 2 3.72(2.64) 4.87(2.21) 5.51(1.89)
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Table 6

Means and t-test results for Allocation, Wrongness, Unfairness. Owner's Versus Non-

Owners
Mean For Mean For
Measure Owners  Non-Owners t p df
Allocations (10 eggs) 7.91 1.05 25.47 <.001 392
Moral Wrongness (1-7) 2.09 5.14 15.44 <.001 392
Unfairness (1-7) 2.18 5.46 17.36 <.001 392

Note. All t tests were within-subject and two-tailed.
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Table 7

% of Qubjects who Said Each Character Was the Owner

Interruption n Old Man Person 1 Person 2
1-Before old man entered room 1 49 98% 2% 0%
2-Before Person 1 made a decision 55 36% 64% 0%
3-After Person 1 made a decision 55 34% 64% 2%
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Table 8

Mean(SD) Rating From 1-7 of Ownership

Interruption Old Man Person 1 Person 2
1-Before old man entered room 1 6.76(1.05) 1.28)(1. 1.23(0.93)
2-Before Person 1 made a decision 4.18(2.46) 4.87)2 1.07(0.43)
3-After Person 1 made a decision 3.20(2.34) 4.87)2. 1.83(1.46)
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Table 9

Mean (SD)Eggs Allocated by Subjects to Each Character

Interruption Old Man Person 1

Person 2

1-Before old man entered room 1 8.45(3.32) 0.78(1.66)
2-Before Person 1 made a decision 4.04(4.55) 4.45(3.87)

3-After Person 1 made a decision  2.27(3.70) 6.16(3.64)
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Table 10

Means and t-test results for Allocation, Wrongness, and Unfairness. Owners Versus

Non-Owners
Mean for Mean for
Comparison Owners  Non-Owners t p df
Allocations (10 eggs) 7.61 1.19 21.168 <.001 316
Moral Wrongness (1-7) 2.08 5.30 15.179 <.001 316
Unfairness (1-7) 2.26 5.48 14.998 <.001 316

Note. All t tests were within-subject and two-tailed.
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Table 11

Mean Wrongness and Unfairness Ratings from 1-7 for Keeping All Eggs After

Interruption
Old Man Person 1 Person 2
Interruption W U w U W U
1-Before old man entered room 1 124 122 5808 585 6.00

2-Before Person 1 made a decision 3.47 3.892 3.8.07 5.73 6.02

3-After Person 1 made a decision 3.71 3.87 3.802 5.33 5.60

Note. W = Wrongness and U = Unfairness.
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Appendix A: Stimuli for Experiment 1

Part I: Description of The Meeting

During medieval times, there was a custom calleel Mieeting, which was performed

every year. The Meeting normally went as follows:

The Meeting

| b
MARKETPLACE

O &),
\QQ/V

d L

The oldest man in the village would go into the kegplace.
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He would randomly select two people who did notwreach other (we can call the
Person 1 and Person 2). He would approach eaclidodily to preserve the
anonymity and sg "l would like you to come to my house tomorromdaspend som

time with me. 1 will give you a free meal just felnowing up.
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| ROOM1

ROOM 2

<
|

The following day, Person 1 and Person 2 wouldogihé house separately so that t

never saw each other.
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ROOM 1 ROOM 2 |

The oldest ran in the village would ask Person 1 to siroom land ask Frson 2 to si

in room 2.
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fBox 1 IJ Box 2 |

| ROOM 1 ROOM 2

Then the oldest man in the village would enter rdoaarrying two boxes. Box 1 wot

have 10 eggs in it. Box 2 would be em

51



The oldest man in the village wid place box 1 and box 2 before Person 1. The b

man in the village would say, "You may choose tbany number of eggs, from 0
10, from box 1 into box 2. | will then take box 2dagive it to another person wh
invited to the house today and dain to that person what happened. | will not
anyone your identity. After you make your decisibwjll not look inside either box s
I will not know what your decision was. Afterwarg®u may have your free meal a
then you may leave with box lontaining whatever number of eggs you chose to

for yourself. | will now cover my eyes so you caak®a your decision
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Sox2]]  [oxily
| ROOM 1 ROOM 2 |

Then the oldest man in the village would coverdyigs so he didn't see what Persc

was doing. Person 1 would put whatever ner of eggs he wished to put into bo
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1 @ BOXZ
Oe

| ROOM1 ROOM 2 |

Then the oldest man in the village would take b@n#@ walk to room 2.The oldest nr

in the village would explain to Person 2 what haggened in room 1 with Persotl
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| ROOM 1 ROOM 2 |

The oldest man in the village would tl give box 2 to Person 2 without looking ins
it. Then he would say, "You may take this box wittu when you leave. You may nc

have your free meal and leave when you are fini$
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Then Person 1 and Person 2 would get free n
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ROOM 1

ROOM 2

Then Person 1 wdd leave with box 1 and Person 2 would leave wik B.

This happened every year and was called The Me
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Appendix B: Stimuli for Experiment 2
Part I: Description of The Meeting
During medieval times, there was a custom callegel Mieting, which was performed

every year. The Meeting normally went as follows:

The Meeting

" Jul
MARKETPLACE

O &
\QQ/U

L

d

The oldest man in the village would go into the kegplace.
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He would randomly select two people who did notwreach other (we can call the
Person 1 an@erson 2). He would approach each individuallyreserve thei
anonynity and say, "l would like you to come to my hotsmorrow and spend sor

time with me. 1 will give you a free meal just felnowing up.
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| ROOM1

ROOM 2

<A
|

The following day, Person 1 and Personould go to the house separately so that

never saw each other.
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ROOM 1 ROOM 2 |

The oldest man in the village would ask Persondittm room 1and ask Frson 2 to si

in room 2.
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fBox 1 IJ Box 2 |

1 i
| ROOM 1 ROOM 2

Then the oldest man in the village would enter rdoaarrying two boxes. Both b 1

and box 2 would be empty.
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The oldest man in the village would place two baxefore Person 1. The oldest ma

the village would say, "I need 10 logs for firewoddthere is a log pile outside. | wot
like you to go get 10 logs from it and brinem inside. For each log you bring in, I\

place 1 egg into box 1, up to 10 e
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Person 1 would leave the house and go out to thpile to get the first lo
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The oldest man in the village would put 1 egg imba 1 for each log Person 1 brou

into the house.
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Person 1 would keep bringing in logs until he hemlght in 10 logs. The oldest mar

the village would keep putting eggs into box 1 lumé had put 10 eggs into bo»
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At this point, box 1 would contain 10 eggs and Boxould sill be empty. The oldes
man in the village would say, "You may choose tbgny number of eggs, from 0
10, from box 1 into box 2. | will then take box 2dagive it to another person whi
invited to the house today and explain to that pevduat hajpened. | will not tel
anyone your identity. After you make your decisibwjll not look inside either box s
I will not know what your decision was. Afterwarg®u may have your free meal a
then you may leave with box 1, containing whateuenber o eggs you chose to ke

for yourself. | will now cover my eyes so you caak® your decision
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Then the oldest man in the village would coverdyiss so he didn't see what Pers(

was doing. Person 1 would put whatever number gé &g wished to piinto box 2.
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ROOM 1 ROOM 2 |

Then the oldest man in the village would take b@n@ walk to room 2. The olde

man in the village would explain to Person 2 whed happened in room 1 with Pers

1.
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The oldest man in the village would then give baw Person 2 whout looking inside
it. Then he would say, "You may take this box wittu when you leave. You may nc

have your free meal and leave when you are fini$
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Then Person 2 and Person 1 would get free n
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Then Person 1 would leave with box 1 ancson 2 would leave with box

This happened every year and was called The Me
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