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Abstract

In the role of judges in bankruptcy problems, peaphy prescribe various just divisions
of the available goods to claimants who have rigbtgshem. Two widespread division
rules are equality and proportionality. A less kmowle is the Talmudic "Shnaim
Ohazin" principle, whose basic rationale is apmyam equal division only to that part of
the goods which is genuinely under dispute. Thisgepalemonstrates that the ratio of
subjects that prefer the "Shnaim Ohazin" principler equality and proportionality can
be increased by a simple framing manipulation. €hesults suggest that framing effects

might be a prevalent factor in the realm of disttibe justice.



I ntroduction

This paper focuses on choices of division ruleglierpurpose of goods allocation in the
case of two claimants and a sum of available geddsh is smaller than the sum of the
justified demands. Such cases belong to the spifedestributive justice and are often

referred to as bankruptcy problems. In generagluéi®n of a bankruptcy problem can be
described as a transformation of inputs, such asadds, rights or needs of the
recipients, to outputs, which are the final allechshares. This transformation usually
requires a division rule, according to which theod® are allocated to the parties
involved.

Here, we consider three division rules: equalpgportionality and a less known
Talmudic principle named "Shnaim Ohazin" (to beerefd to as SO). The equality rule
guarantees an equal share of the goods to eacpierdciregardless of differences
between inputs, in case such exist. The widesppeagortionality rule is often used
when such differences are to be taken into accoAettording to this rule, the same
proportion has to be maintained between the inpatsthe outputs. An alternative to the
equal and proportional divisions is the SO prireiphhich appears in the Babylonian
Talmud. The name of this rule, "Two hold (a garment)fers to a Mishnawhich
describes the following division problem and itfusion:

"Two hold a garment... if one of them says, "It lisnaine” and the other one says,

"Half of it is mine",... the former then receivesdhb quarters and the latter receives

one quarter" (Baba Mezi'a, Fol. 1, Epstein (elPB5, quoted in O'Neal, 1982).

1 A collection of writings constituting Jewish civahd religious law written down around tHE-8" centuries
A.D.. It consists of Mishna (the basic text) and@ea (interpretation and discussion of the Mishna).
2 The word “Mishna” can also refer to single teaghim a specific issue in the Mishna text.
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The rationale of this allocation is an equal dimsiof the disputed part of the goods.
Since there is no dispute over the half of the gatmvhich is claimed only by the first
person, that person alone gets it, and the rengihaif claimed by both is divided
equally between them, resulting in an overall %itacation. Aumann and Maschler
(1985) described this principle as the rationalbi several Talmudic divisions and
showed that those divisions coincide with the neiclef the corresponding coalitional
games. Previously, the problem of the garment &edsblution of Rabbi Abraham Ibn
Ezra for a similar problem were discussed in O'N&882).

As opposed to the equal and proportional ruleseé&ms that the SO principle has
received little to no attention in the psychologil@rature. In this paper we will try to
propose preliminary research about the psycholbogeedity of SO. The main theoretical
framework of the paper is the study of heuristied the influence of framing on problem
solving and decision making. Tversky and KahnemaQ81) demonstrated that
formulation of decision problems influence theibmctive perception and the decision
maker's preferences. In regard to those findirigs central concern of the current paper
will be to examine whether a framing manipulati@n cause subjects to shift from the
"standard" proportional and equal divisions to 8@ division. Such concern might have
consequences for a more general issue, nameleléeance of the framing paradigm to
the sphere of distributional justice, adding tovasly factors such as convention and

context.



Problem Definition

A problem of bankruptcy with two recipients and amsof legitimate claims which
exceeds the available sum of goods can be forntaéizeollowing:E is the sum total of
the goods, whilell andd2 are the inputs (in this case demands). Accorgjrjkd2 and
E<dl+d2. E is then to be divided into two outputs (sharak)a2 using some division
rule, so thaE=al+a2. As mentioned earlier, unequal rights or legitenelaims are only
one of several possible differences between thpiests. They belong to the first of six
such categories proposed by Bar-Hillel and YaaB#). The working assumption here
is that the recipients are equal in the benefiy tieeeive from the goods. In other words,
any part ofE has the same value for both recipients. This aggamdoes not apply for
categories 4-6 of Bar-Hillel and Yaari: differenéeseeds, tastes and beliefs (Bar-Hillel

& Yaari, 1993).

Three Division Rules

The first division rule we consider is equalitycadrding to this rule, the goods are
divided equally between the recipients. The equalite reflects what Eckhoff (1974)
calls "objective equality”, which does not takeoirdgccount different demands or any
other differences between the recipients. This riglealso a specific case of the
proportional rule, when the relation between thenaeds is 1 (equal demands). The

allocation using this rule isxlz%, :%.
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The second rule is proportionafityThe proportional rule is central to Adam's
equity theory (1965) and was extensively discudsgdHomans (1961) and Walster,

Walster and Berscheid (1978). The basic rationahf rule is guaranteeing an equal

share in relation to each demand, so %t:%. al anda2 can be derived from the
a

di d2

formula: al= xE, a2= x E
di+d2 di+d2

The third division principle is SO. According tag principle, each of the recipients
explicitly withdraws any claims on the part of tgeods which he does not demand,
while the disputed part is divided equally betwéles two. For each sum of goods and
pair of demands there is a single division whickampatible with the SO principle. SO
might also be regarded as the sum of two propatisnbdivisions: first, of the non-
disputed part claimed only by one of the recipigatgl second, of the remaining disputed
part claimed by both recipients. In this sensegesting a solution which corresponds
with SO does not necessarily mean applying a distitivision principle, but rather
interpreting the allocation problem in a differamty. This duality of SO may have
implications on its psychological relevance, whieill be discussed further on. The
formula of SO for two recipients is:

_ E-max{(E-d1),0}+ max{(E-d2),0} a2-E + max{(E - d1),0}— max{(E-d2),0}
2 ’ 2 '

al

Note that for cases of two recipients, SO divismatches the Shapley value (Shapley,

1953) of a coalitional garewith the following coalitional function: v(S)=ma¢&-

% Also known as Adam's law, equity rule, relativei@lity principle and others
* A coalitional game is formally defined by the p@i;v), where N={1,...,n} is the set of all playersdathe
function v(S), which associates a value with tlealition S for every & N.
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>di),0} (Zdi relates to the recipients which are not in gr@)p It also corresponds to

O'Neal's rule and other divisions discussed in @NE382).

Experiment

In order to examine the psychological relevancehefSO principle, an experiment
was designed, in which judgments in relation tor@bjem of distributive justice were
elicited. Respondents were introduced to a hypimidldbankruptcy problem and asked to
propose a fair allocation of the disputed goods pbsed question was open-ended and
respondents were asked to explain their solution.

In the problem, real estate property was to beddwtiin a just manner between two
claimants. Similarly to the Talmudic garment problevhere one wants it all and the
other wants a half. The numerical values were®étunits for the value of the goods,
while one recipient claims 6 units, and the secweapient claims the entire 12 units.
The chosen values lead to distinct solutions feraual, proportional and SO divisions,
and all three solutions are in integers and redfitivasy to calculate. The experiment
included two formulations of the problem. In thestiformulation the property consists of
12 apartments. The first claim is 6 apartments ssubnd claim is 12 apartments. In the
second formulation the property consists of 6 apants and a villa with same value as
the 6 apartments, while the first person claimsalapartments and second person claims
the 6 apartments and the villa. Thus, the diffeeebetween the two versions was
replacement of six units (six apartments) in thstfformulation with one unit of a

different kind but same worth (a villa) in the seddormulation.
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At the heart of the experiment was an attemptaose a perceptual separation
between the disputed and undisputed parts of theggdt was then examined whether

such a manipulation would lead respondents to m®pioe SO solution more frequently.

Method

Participants and Procedure: 80 respondents aged between 20 and 60 participatie
experiment. About a third of the participants weaequaintances who filled the
guestionnaire via e-mail. Another third were undadgate students of the Cognitive
Science department at the Hebrew University ofskdeum who received the forms at the
break in a lecture. The remaining third were stisleh the Hebrew University recruited
in various locations at the university campus adl we colleagues of relatives not
affiliated with the university. The respondents eveandomly divided in two groups.
Each group responded to one of the experiment'snuiations. Filling of the
guestionnaire was not limited in time. Usually, amswer took about 2-5 minutes. No

monetary or other rewards where given to the pperds.

First Formulation

A real estate firm went bankrupt due to irregulasitin its conduct. Following the
bankruptcy, 12 flats with equal monetary value wefe One example of the misconduct
of the firm is that they sold 6 out of the 12 fladgperson A and all the 12 flats to person
B. When both persons arrive to receive their priyp@erson A demands only 6
apartments, according to his contract with the fwhile person B demands all 12

apartments, according to his contract with the firm
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What would be, in your opinion, a fair allocatiohtlee property between the claimants?

Person A should receive

Person B should receive

Explain your answer (not mandatory):

Second Formulation

A real estate firm went bankrupt due to irregulasitin its conduct. Following the
bankruptcy, 6 flats with equal monetary value and willa were left. The monetary

value of the villa equals the value of the 6 flatsen together (6 times more then a single
flat). One example of the misconduct of the firnthiat they sold 6 flats to person A and
the same 6 flats to person B, who also purchasedilla. When both persons arrive to
receive their property, person A demands only tapd&tments, according to his contract
with the firm, while person B demands the 6 apantisi@and the villa, according to his
contract with the firm.

What would be, in your opinion, a fair allocatiohtlee property between the claimants?

Person A should receive

Person B should receive

Explain your answer (not mandatory):



Results
First Formulation 6;12 Second Formulation 6; 6 & villa
N=40 N=40
Allocation Equal| Proportional | SO (3;9) Equal Proportional | SO
(6;6) | (4;8) (6; villa) | (4;2+villa) (3;3+villa)

Number of 7 27 6 6 19 15
Participants

% of all the 17.5 67.5 15 15 47.5 375
participants

% of participants 82 18 56 44

who considered

differences

between demand

Additionally to the data presented in the tablethie first formulation, three participants

did not give a numerical answer and suggested aliag the property according to the

"first come, first served" principle. In this casehoever signed the contract first, ought

to receive his demand fully. In the second formakgttwo participants suggested an

allocation of 5 flats for the first recipient arfaetvilla and one flat for the second. Both

did not supply grounds for their proposal. Anotlieee people claimed this issue can

only be solved in court, and two others allocatederproperty than was available.
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Z proportion testz = was used to determine whether SO rates

n2
differed significantly between the formulations. oligh remaining a minority, the
percentage of the participants who suggested S@gadibn in the second group was
significantly higher then the percentage of pgvaicits who suggested the same allocation
in the first group (Z=2.287, p<0.05). A similar calation which does not include
participants who chose equal division shows a Baait difference between the groups

as well (Z=2.294, p<0.05).

Interpretation

The difference between the two groups can beprgged in (at least) two ways.
The first interpretation focuses on a possible igajhe computational difficulty between
the two formulations. In the second formulation,aalditional calculation of dismantling
the villa into 6 units, which were then to be surdmg with the other 6 units, was
needed in order to allocate the goods accordirtbe@roportional rule. Putting the villa
aside, and thus avoiding the harder calculatiorghinhave led some participants to
suggest an allocation which matched the SO priacipl

The second interpretation has to do with a psydhohl difference in the
perception of the problem. It is possible that tiy@lacement of 6 apartments with a villa
caused some participants of the second group tardetpe second formulation as a
problem in which an allocation which matches the &@sion is fairer than other

possibilities and especially than proportionality.
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This does not necessarily mean that people udéstatit allocation rules for the
same problem, but rather that people used the gameedifferently because they
conceived the different formulations as differentolgems. More specifically,
participants might have regarded the first formalatas a single allocation problem,
whereas the second formulation might have beereped as a problem which can be
divided into two smaller problems. Under this pedjve, in both formulations the
proportional rule was used. In the first formulatib was used once, for the demands 6
and 12, whereas in the second it was used twicst:time for the demands 6 (the value
of the villa) and 0, and second time for the densa®dnd 6. This leads us back to the
two ways in which the SO principle can be viewesl:aadivision rule and as a division
strategy of partitioning the problem and applyirmg €ach part the proportional rule.
These two views are not necessarily different, esiae mentioned, equal division of the
disputed part of the goods can be a specific caggoportional division in which the
demands are equal. Either way, the relative sucoéshe perceptual manipulation
demonstrates the relevance of the Tversky and Kahndraming paradigm to the sphere

of distributive justice.

Future Research

The existence of two interpretations for the abpwvesented results may raise a
problem in the experiment's design. It is possibl&dentify in the independent variable
two variables: the category of the units (which rded from flat to villa) and the

conversion of six objects to one object with anagalue.
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One solution for this problem can be allowing @iplidentifiably, using
numeration of the objects belonging to a properyciv consists of the same objects in
both scenarios. The independent variable in thee agill be the existence of specific
numbers associated with the claimed objects ofptioperty. Accordingly, in the first
formulation recipients will present general claimsgarding the property (e.g. 6
apartments) while in the second formulation thely e claiming for specific objects of
the property (e.g. apartments No. 2 to No. 7).

A second solution would be a stronger manipulatsmthat in both scenarios half
of the objects will belong to one category, wherdgssecond half will belong to another
category (e.g. 6 apartments and 6 duplexes, afi satne monetary value). In the first
formulation, the demands will be general, concegrancertain amount of the property
(e.g. 12 pieces of real estate), while in the sddonmulation demands will be specific
(e.g. 6 duplexes and 6 apartments).

In case one of the manipulations would revealgaicant difference between the
two formulations, the possibility that the diffitylof computation played a role in the
presented experiment could be excluded.

In the two aforementioned designs the main maatmn focused on the frame of
the problem. A different strategy for a follow-upperiment would be an explicit survey
of the preference rates of the SO division forrailar scenario, but without a framing
manipulation. In such a survey, the first scenafithe experiment will be presented to
the subjects, who will then be asked to choose dmtwseveral divisions. Each of the
proposed divisions will be followed by a brief deption of their rationale. This survey

might provide an additional index for the psychatad relevance of SO as a principle
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which maintains distributional justice. The exgdlimiultiple choice strategy can also be
combined with one of the suggested framing mantmra, which enhance the

separation between the disputed and undisputed pathe property. One could expect
that such combinations might lead to higher rafeS® preference than in the presented
experiment, since part of the participants who @ootherwise propose a proportional

division, might now be convinced by the SO rational

Conclusion
There are many division principles, three of whidhere discussed in the current paper.
The justification for using a certain principle rhtginvolve various factors, such as
social, cultural and ideological conventions regagdhe concept of justice as well as the
specification of the problem. This paper suggebts framing of the problem as an
additional parameter which might play a role in dteice of a just division rule and
subsequent allocation. Additionally, it has beemdestrated that in some cases, the SO
principle might be relevant for the human justipparatus.

The presented initial results leave many opentores some of them regarding the
nature of the psychological relevance of SO ancerstlits extent. Nevertheless, they
might provide a fertile ground for future psychalmd research on distributive justice in

general and SO in particular.
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