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Abstract. An attempt is made to evaluate the performance of several distribution 
mechanisms, using experimental data on ethical judgements. Among the mecha- 
nisms examined are the competitive equilibrium with equal incomes, utili- 
tarianism, the maximin, and several mechanisms based on bargaining. Also 
studied is the extent to which differences in needs, in tastes, and in beliefs may 
account for unequal distribution. 

1. Introduction 

This essay is an attempt at exploring distributive justice. The question of how a 
concept like distributive justice may usefully be explored is itself very much at issue, 
and we are fully aware of the fact that the specific methodology which will be adopted 
here is open to fundamental criticism. Nevertheless, it is our hope that our findings will 
prove to be both relevant and illuminating, thus providing, indirectly, some justifi- 
cation for the methodology. 

Many problems of distributive justice can be cast to fit the following mold: A fixed 
collection of well-defined, quantitatively measurable and perfectly divisible entities is 
to be divided amongst certain individuals, who have no prior claims on these entities; 
by what rules should this distribution be carried out? That is, given that a distribution 
of these entities is in fact going to take place, what are the rules which ought to govern 
the manner in which this will be done? Problems of this type are all around us, with 
examples ranging from manning the rolls of the national military service to cutting a 
cake at a children's party. In this essay, discussion will be confined to the framework 
provided by this general type of distribution problem. 

It is convenient to think of the entities being distributed as goods, or commodities, 
having the property that, other things being equal, individuals prefer having more of 
any of them to having less. But nothing in the formulation requires that this be the 
case, and the entities being distributed may well be bads rather than goods - things 
which people would rather have less of than more - such as unpleasant duties which 
must nevertheless be performed. It is possible also to treat cases where the entities 
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being distributed are considered goods by some and bads by others, or where they are 
considered goods only up to a point and bads thereafter. (The assignment of work 
duties in a cooperative may  be a case in point.) 

In the intrest of simplicity and notational austerity, we shall restrict our attention 
to problems of dividing a bundle between two individuals, subject to the requirement 
that the allotments to the two individuals must together exhaust the bundle exactly, 
without leaving anything unallotted. 

Let the bundle being distributed to denoted co, and let the two individuals between 
whom this bundle is to be divided be characterized by the symbols 01 and 0 z respec- 
tively. We m a y n o w  define a distribution mechanism as a function, say D, which, to each 
conceivable triple of the form (01, 0 2, co), assigns a division of the bundle co.1 Given a 
distribution mechanism D, and given a triple (01, 0 2, co), let us agree that D (01, 0 ~, co) 
will stand for that  part  of the bundle co assigned by D to the individual characterized 
by 01, so that  co - D (01, 0 2, co) will be the part  assigned to the individual characterized 
by 0 2. Formally, then, a distribution mechanism is a function which, given any tri- 
ple (01, 02, co), determines a bundle D(O 1, 0 2, co), subject to the condition that 
D (01, 0 2, co) < co. The bundle co being distributed may  be thought of as some non- 
negative vector, co = (091,..., co,), in n-dimensional space, where n is the number  of 
goods (or bads) which could possibly be candidates for distribution among individu- 
als, so that co~ is the amount  of the i-th good in the bundle co being distributed. The 
interpretation of 01 and 0 2 is much more difficult and is liable, in itself, to be controver- 
sial. This issue will be taken up in Section 4, below. 

2. Reflective Equilibrium 

The definition of a distribution mechanism makes it possible to characterize the rules 
governing the distribution of goods and other entities to individuals as properties of 
such mechanisms. Thus, the question about  the rules that ought to govern the manner  
in which goods (or bads) are distributed amongst  individuals is now a question about  
the properties which a distribution mechanism D ought to have. A reasonable pro- 
gram for a study of distributive justice is, therefore, to proceed in stages, as follows: 
First, a list is drawn of properties which a distribution mechanism ought to have. 
These may  be referred to as axioms. Then, the question of the existence of a distribu- 
tion mechanism satisfying all of these axioms must be answered. If such a mechanism 
does not exist, then a revised list of axioms is drawn, with the question of existence 
once again to be resolved. If a mechanism satisfying the axioms can be shown to exist, 
then an at tempt is called for to characterize all the mechanisms which do in fact satisfy 
the axioms. Finally, once identified, these mechanisms must be examined to discover 
which further properties - possibly undesirable ones - they possess, in addition to 
what  had been postulated in the axioms. If these further properties are found to be 
untenable, then the whole process starts afresh until, hopefully, some sort of equilib- 

1 We deliberately refrain from considering broader - and often useful - notions of a distribu- 
tion mechanism, such as mechanisms which are allowed also to transfer goods already held by 
individuals, or mechanisms which are allowed to use a random device to select among certain 
distributions 
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rium is reached. This iterative process of self-correction and revision is summarized 
in the following schematic flow chart: 

axioms ]-------~[ existence ,[ characterization ] 'I tenability 

IT f 
Fig. 1 

The study of distributive justice can be viewed as seeking a set of principles for 
which this flow-chart is in a state of equilibrium, in the sense that a mechanism will 
have been characterized for which no further revisions would be justified, i.e., further 
attempts to change the axioms would be deemed to be doing more harm than good. 
This notion, of equilibrium in a self-correcting process of exploring distributive justice, 
has been given the name reflective equilibrium by John Rawls (1971, pp. 48-51). 

The notion of reflective equilibrium hinges crucially on what is meant by "tenabil- 
ity". When is a property of a distribution mechanism so damaging as to render the 
mechanism unacceptable? More generally, what is the test to which a theory of 
distributive justice is to be submitted? A theory of distributive justice, like any theory, 
is tested by how well it does when confronted with evidence. And it is our view that, 
in this particular case, the evidence with which the theory must be confronted consists 
of observed ethical judgements or moral intuitions. Thus, a distribution mechanism will 
be deemed untenable if its prescriptions are significantly at variance with observed 
ethical judgements. Now, the term "ethical judgement" is in itself an object for study 
and there would be but little comfort in our adding at this point that only ethical 
judgements made upon reflection by disinterested people, in a dispassionate way, are 
to be taken into account. Indeed, the very concept of reflective equilibrium has in it 
the notion that, at some point, the theory must be allowed to stand even if it is still 
in conflict with certain observed judgements and, from that point on, we must be 
prepared to reject the judgements for the theory. However, the study of distributive 
justice is still very far from this particular quandary, so it would be unproductive to 
dwell upon it here. The important thing is to recognize the significance of observed 
ethical judgements and moral intuitions, and to allow them to act as guides in the 
various stages of the analysis. In subsequent sections., we shall try to do just that, using 
as evidence certain judgements made by individuals in an experimental setting. This 
evidence will be used in an attempt to assess the tenability of several prominent 
distribution mechanisms and to point out some of the repercussions of this assessment 
upon the choice of axioms. Admittedly, this would be but a small step, when viewed 
in terms of the grand program outlined in Fig. 1. 

3. Examples of Axiomatizable Mechanisms 

We shall say that a distribution mechanism D is axiomatizable if there exists a set of 
axioms such that D is the unique mechanism characterized by these axioms. It is of 
course true that if D is any given mechanism, then it is trivially axiomatizable, with 
the definition of D serving as the appropriate axiom system. Here we shall be inter- 



4 M.E. Yaari and M. Bar-Hillel 

ested, however, in mechanisms which are non-trivially axiomatizable, i.e., mechanisms 
characterized by axioms which have a force of their own and which can reasonably 
be put forth as fundamental principles. Several such mechanisms have been suggested 
and discussed in the literature, and many others exist. Some prominent examples will 
now be presented, for subsequent reference. Each example depends on a specific 
explication of what is to be taken as the individual's characteristic, i.e., on an appro- 
priate definition of the 0's, which for our purposes here need not yet be stated 
explicitly. Also, in describing these mechanisms, we shall not pay attention to tiebreak- 
ing rules which, in some cases, must be specified in order to complete the definition 
of the mechanism. 

(a) Competitive Equilibrium from Equal Split 2 

This mechanism assigns to each person that part of the bundle co which would have 
been his or hers if the two persons were to engage in competitive trading, starting from 

1 3 This mechanism has been discussed an initial position where each of them owns ~ co. 
by several authors (see, for example, Varian 1975, p. 241). Recently, Dworkin (1981) 
has argued eloquently that this is indeed the appropriate mechanism for a theory of 
distributive justice. 

Competitive Equilibrium from Equal Split can be axiomatized non-trivially in 
several ways. Here is one such axiomatization due, essentially, to Gabszewicz (1975): 
Consider a society consisting of a large number of agents not just two. A coalition 
is any non-empty subset of these agents. Suppose that the bundle co has been distrib- 
uted among the agents in some specific way, and let S and T be two coalitions of equal 
size. Suppose, finally, that the members of S, when they compare the part of co which 
they have received with the part awarded to the members of T, find that they would 
rather have the latter. That is, S finds that it could use the resources allotted to T in 
a way that would make all its members better off than they are with what has actually 
been allotted to them. In this case, we say that the given distribution of co causes the 
coalition S to envy the coalition T. It can be shown (see Yaari 1982) that Competitive 
Equilibrium from Equal Split is the unique distribution mechanism having the prop- 
erty that it never distributes goods in a way which causes some coalition to envy some 
other coalition. (This axiomatization is valid only when the number of agents is 
sufficiently large. With a small number of agents, it is still true that Competitive 
Equilibrium from Equal Split never distributes goods in a way which causes one 
coalition to envy another, but now it is no longer unique.) 

(b) Bargaining from Equal Split 

Here one thinks of a distribution mechanism which assigns to each individual that 
part of the bundle co which he or she would have obtained if bargaining were to take 
place, under the rule that, in case of failure to reach agreement, each party gets exactly 
~co.1 When John Nash presented his classical bargaining model (1950), he argued that 

2 The same mechanism is sometimes referred to as Competitive Equilibrium with Equal Incomes. 
Here, one thinks of giving out poker chips to agents in equal quantities, and asking them to buy 
commodities in competitive markets, using chips as means of payment. Prices are set at equilib- 
rium levels, where the sum of agents' demands equals co, which is the overall supply 
3 With previously held commodities, if any, being kept out of the trading process 
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a mechanism of this type has moral force (and this was later criticized by Luce and 
Raiffa (1957), among others) and the literature on distributive justice is full of more or 
less explicit references to "bargaining" as a tool in the study of distributive justice (see, 
e.g., Braithwaite 1955). 

Bargaining from Equal Split actually refers to several distinct distribution mecha- 
nisms, depending on which specific model is chosen to characterize the bargaining 
process. The most prominent bargaining models are, first, that proposed by Nash 
(1950) and, second, that sketched by Raiffa (1953) and later axiomatized by Kalai and 
Smorodinsky (1975). Correspondingly, we can speak of two different distribution 
mechanisms, namely Bargaining from Equal Split according to Nash and Bargaining 
from Equal Split according to Raiffa-Kalai-Smorodinsky. In either case, the axiom- 
atization is quite straightforward: The former mechanism is axiomatized by Nash's 
four celebrated axioms (Symmetry, Pareto Efficiency, Invariance and Independence) 
plus the condition that, in case of failure to reach agreement, each party shall receive 
~(0.1 The latter mechanism is axiomatized in a similar way, except that the Indepen- 
dence axiom is replaced by a suitable Monotonicity axiom. ¢ 

(c) Bargaining from Zero 

Rawls (1971, p. 134 n) has argued that " . . .  what is lacking (in the bargaining approach 
to distributive justice) is a suitable definition of a status quo that is acceptable from 
a moral point of view." In the foregoing two examples of a distribution mechanism 
(i.e., the two versions of Bargaining from Equal Split), the status quo has been defined 
to be the state in which both agents receive one-half of the total bundle being distrib- 
uted. An obvious alternative is to define the status quo to be the state in which agents 
receive nothing at all. Among these two definitions of status quo, which one is more 
"acceptable from a moral point of view"? Our approach to this question is one of 
looking at distribution mechanisms which are based on the different definitions and 
attempting to compare their performance. Accordingly we now proceed to use this 
second definition of status quo in order to generate two more examples of a distribu- 
tion mechanism. The first example is the mechanism which mimics bargaining fi-la- 
Nash, under the threat that failure to reach agreement would lead to everybody 
getting nothing. This proviso, when added to Nash's four axioms, provides an axiom- 
atization for the mechanism. The second example is the mechanism which mimics 
bargaining fi-la Raiffa-Kalai-Smorodinsky, with the same proviso for what would 
happen in the case of failure to reach agreement. These two mechanisms are quite 
different from each other, i.e., in general they divide goods in different ways. 

(d) Bargaining Over the Strong Pareto Set 

A third approach to the question of how to define the status quo, for distribution 
mechanisms based on bargaining, is to say that bargaining should be limited only to 
those areas where a genuine conflict of interests exists. Here, the bargaining process 
takes place under the rule that, in case of failure to reach agreement, each agent is 
awarded that part of the bundle being distributed, if any, which can in no way benefit 
any other agent. The other axioms, which determine the character of the bargaining 
process itself, remain unchanged. This provides an axiomatization for two more 

For a detailed discussion, see Roth (1979) 
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distribution mechanisms, namely Bargaining Over the Strong Pareto Set according to 
Nash and according to Raiffa-Kalai-Smorodinsky, respectively. 

(e) Utilitarianism 

We turn now to a distribution mechanism which would divide any given bundle co in 
such a way that the resulting sum of utilities of the individuals shall be at least as great 
as it would be for any other division of the same bundle. It is clear, of course, that this 
mechanism is well-defined only if the characteristics of agents, which we have been 
denoting 01 and 02, contain sufficient information about these agents' utilities. (This 
has been the case also in all the previous examples, but here it requires special 
emphasis.) To define this mechanism, it is necessary not only that individuals be 
characterized, among other things, by their utilities, but also that these individual 
utilities be measured in units which are interpersonally comparable. Whether or not 
such information is likely ever to be available is, of course, one of the central questions 
arising in any attempt to evaluate utilitarianism as a moral philosophy. Here, how- 
ever, this issue will not be taken up. We shall use the term "utilitarianism" in the 
minimalistic sense of a distribution mechanism which, given all the necessary utility 
information, requires that goods be distributed so as to maximize the sum of utilities. 

One way to axiomatize utilitarianism as a distribution mechanism, is via the 
theory of decision making under uncertainty. Given the bundle co and given two 
individuals whose respective characteristics are 01 and 02, one looks for that division 
of co which a von-Neumann-Morgenstern decision maker would pick when facing the 
prospect of being either the 01-person or the 02-person, each with probability 1/2. This 
approach had been outlined by Vickery (1945) and was later developed by Harsanyi 
(1955, 1977). 

(f) Maximin 

The last item on our list of examples is the distribution mechanism which divides a 
given bundle of goods in such a way that, after the division, the position of the least 
advantaged individual shall be as high as possible (Rawls 1971, 1974). In order for this 
mechanism to be well defined, it is necessary that the term "position" be well under- 
stood and that information on the relative positions of individuals be available as part 
of their characteristics. Given that such information is available, one can obtain an 
axiomatization for this mechanism, using Arrow's social choice conditions, supple- 
mented by a very weak equity axiom. Such axiomatizations have been proposed by 
Hammond (1976) and by Strasnick (1976). 5 

4. Grounds for Departure from Equality 

A distribution mechanism is useless when the information which it requires is unavail- 
able. We must therefore ask how likely it would be for this information - which is 
summarized in our setting by the triple (01, 0 2, co) - to be available. The last compo- 
nent, co, is relatively uncomplicated from an informational point of view, for it is not 
unreasonable to suppose that the bundle to be distributed is unambiguously observ- 
able. (This would not be true for problems of re-distributing goods already held by 

s See also Arrow (1977) 
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individuals, if the possibility of concealment exists.) As regards 01 and 0 z, however, the 
situation is much more complicated. The question here is not only one of availability 
of information but also of its very meaning: What  do the symbols 81 and 0 2 stand for? 
Ideally, this question might be answered by saying that 81 is "a complete description" 
of the first individual and 8 2 likewise for the second individual. However, then to 
suppose that complete descriptions of individuals (i.e., "selves") are availble for use in 
distribution decisions would be far-fetched, to say the least. We turn therefore to a less 
grandiose interpretation for the individual characteristics, 81 and 0 2. In order to 
motivate this interpretation, let us consider the following definition: 

A distribution mechanism D is said to be symmetric, if, for all (01, 0 2, co), the 
equation 

D (81, 8 2, ¢J)) -~ D (8 2, 81, (D) ~--- (.0 

holds. (Recall that D ( •, •, co) is that port ion of the bundle co awarded by D to the 
individual whose characteristic appears in the first argument.) Symmetry of a distri- 
bution mechanism means that the order in which the two individuals are listed, i.e., 
whether 01 precedes 8 2 or the other way round, is immaterial.  This kind of symmetry 
can be taken as one of the axioms of distributive justice, regardless of the inter- 
pretation given to the characteristics, 0 i and 0 2. Doing this, we note that a symmetric 
distribution mechanism always has the property that D (0, 8, co) = 1 co, which is known 
as equal treatment of equals. 

Under  the grandiose interpretation of the 8's as complete descriptions of individu- 
als, the statement D (8, 8, co) = ½ co would mean that two individuals who are identical 
in every respect should receive equal shares. But the statement D (8, 8, co) - 1 - g co can 
also be read in a rather different way, which is much more low-key. Specifically, we 
can read the statement D (0, 0, co) = 1 co to mean that the difference between the two 
individuals is not regarded as sufficient to warrant  a departure from equality, and 
therefore, for the purpose of distributing the goods at hand, these individuals may  be 
taken as identical. That  is, the fact that the two individuals are characterized by the 
same 0 is not taken to mean that these individuals are truly identical, but rather that 
the observed differences between them are not deemed to justify a departure from 
equality. On this interpretation, the characteristics of individuals between whom a 
given bundle is to be divided are to be understood as attributes of the individuals 
which provide prima facie grounds for a departure from equality. 

Considerations which provide a possible justification for departure from equality 
have been discussed extensively in philosophical writings. 6 So far as our reading goes, 
these considerations can be classified in terms of the following broad categories: 

(i) differences in needs; 
(ii) differences in tastes, or in the capacity to enjoy various goods; 

(iii) differences in beliefs; 
(iv) differences in endowments;  
(v) differences in effort, in productivity, or in contribution; 

(iv) differences in rights or in legitimate claims. 7 

6 See, e.g., bibliographical listings in Rescher (1966) 
7 Note that differences in merit or desert do not appear in this list as a separate category, 
because the terms "merit" and "desert" are too close to being synonyms for "attributes possibly 
justifying a departure from equality" 
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The last two categories in the foregoing list apply to distribution problems which 
transcend the simple fixed-bundle-and-no-prior-claims framework being considered 
in this essay. The fourth category - differences in endowments - is certainly quite 
relevant even in our simple setting, but we do not have anything to contribute, at this 
point, to the question of how endowments should affect distribution. Consequently, 
we shall concentrate entirely on considerations falling within the first three categories. 
The individuals among whom entities are to be distributed are thus to be viewed as 
equals in attributes falling within the last three categories. Justification for a departure 
from equality, if any, would have to come from attributes falling within the first three. 

Accordingly, the symbols 01 and 02 will stand for descriptions of needs, tastes, or 
beliefs of individuals. Here we find ourselves facing the question of the availability of 
this kind of information. How is society to know the needs or tastes or beliefs of an 
individual .9 Clearly, much of this information must come from the individuals themsel- 
ves, and many have argued 8 that the individual will not report this information 
truthfully unless it would be to his advantage to do so. Adopting this view here would 
force us to look for mechanisms which distribute goods in a manner so as always to 
elicit truthful information from purely self-seeking individuals. Such mechanisms are 
known to be extremely rare, and the few which do exist are deficient in many respects. 
For  this reason, we are content to restrict our study - at least for the present time - 
to problems of distributive justice among individuals who regard truth-telling as one 
of their moral  obligations. 

5 .  N e e d s  

Consider the following question: 

Q 1: A shipment containing 12 grapefruit and 12 avocados is to be distributed 
between Jones and Smith. The following information is given, and is known 
also to the two recipients: 
- Doctors have determined that Jones's metabolism is such that his body 

derives 100 milligrammes of vitamin F from each grapefruit consumed, while 
it derives no vitamin F whatsoever from avocado. 

- Doctors have also determined that Smith's metabolism is such that his body 
derives 50 milligrammes of vitamin F from each grapefruit consumed and 
also from each avocado consumed. 
Both persons, Jones and Smith, are interested in the consumption of grape- 
fruit and/or avocados only insofar as such consumption provides vitamin F 
- and the more the better. All the other traits of the two fruits (such as taste, 
calorie content, etc.) are of no consequence to them. 

- No trades can be made after the division takes place. 
How should the fruits be divided between Jones and Smith, if the division is to 
be just? 

This is an example of a very simple distribution problem of the general type being 
discussed in this essay. We may summarize the data of the problem by introducing the 

8 The reference here is to the fast-growing literature on "incentive compatibility" in economics. 
See, e.g., Laffont and Maskin (1981) 
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following notation: 

co = (12, 12) 

OJ: v j ( x ,  y) = 100x 

OS: Vs(X , y) = 50x + 50y,  

where co is the bundle of fruits to be divided between Jones and Smith, with the 
functions vs and v s describing the respective abilities of the two individuals to metab- 
olize the fruits into vitamins. In the context of this question, the functions v s and v s 

play the role of characteristics variables, i.e., they play the role of the 0's in the general 
description of a distribution mechanism. Indeed, if, in resolving this distribution 
problem, one is going to depart in any way from simply splitting the bundle co down 
the middle, then the only way for this departure from equality to be accounted for is 
through an appeal to the difference between the two recipients, Jones and Smith, as 
expressed in the functions v s and v s .  Also, insofar as the human organism needs 
vitamins, we have here a case where a departure from equality, if any, would be due 
to a difference in needs .  

How would the various distribution mechanisms described in Sect. 3 resolve this 
problem? In order to answer this question, we must indicate, first of all, how the 
mechanisms described in Sect. 3 would define the ut i l i t i es  of the two persons, Jones 
and Smith. (Without utilities, none of the mechanisms is well defined.) But clearly, the 
functions v s and v s are in fact utilities for Jones and Smith, respectively, in the sense 
that they represent numerically the respective p r e f e r e n c e s  of Jones and Smith over fruit 
bundles. Moreover, the physical interpretation of v s and v s means that these functions 
are also the appropriate card ina l  utilities in this case 9 and, furthermore, that the units 
of measurement (milligrammes of vitamin) are comparable across individuals. Having 
noted this, we can calculate how the distribution mechanisms listed in Sect. 3 would 
propose to divide the given bundle (12 grapefruit and 12 avocados) between Jones and 
Smith. Table 1 gives the result of these calculations, where we have used the notation 
(J: m - n, S: p - q) for the distribution where Jones gets m grapefruit and n avocados 
and where Smith gets p grapefruit and q avocados: 

Table 1 

Mechanism Prescribed 
distribution 

Competitive equilibrium from equal split 
Bargaining from equal split (Nash model) 
Bargaining from equal split (Raiffa-Kalai-Smorodinsky model) 
Bargaining from zero (Nash model) 
Bargaining from zero (Raiffa-Kalai-Smorodinsky model) 
Bargaining over the strong pareto set (Nash model) 
Bargaining over the strong pareto set (Raiffa-Kalai-Smorodinsky model) 
Utilitarianism 
Maximin 

(J:12 0, S:0-12) 
(J: 9-0, S: 3-12) 
(J:9-0, S: 3-12) 
(J: 12-0, S:0-12) 
(J:8-0, S:4 12) 
(J:6 0, S:6 12) 
(J: 6-0, S:6 12) 
(J: 12-0, S: 0-12) 
(J: 8-0, S:4-12) 

9 If vitamin F is subject to a "law of diminishing marginal efficacy" then we may suppose that 
the variations allowed for in the question are small enough to make this effect negligible 
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It is at this point that moral intuitions must be consulted, in order to determine 
which distribution - among those appearing in the foregoing table - is the appropriate 
one, if any. In an attempt to do this, we presented two variants 10 of the question Q 1 
to a total of 163 young men and women. Immediately following the statement of the 
question itself, five different distributions were listed. These were, in fact, the distribu- 
tions appearing in Table i above, to which was added the straight equal-split distribu- 
tion (J: 6 -6 ,  S: 6-6).  Respondents were asked to mark which of the five distributions 
they regarded as the most just. The results are given in the following table: 

Table 2 

Distribution % of respondents 

(J: 6-6, S: 6-6) 8 
(J: 6-0, S: 6-12) 0 
(J: 8-0, S:4-12) 82 
0:9-0, S: 3-12) 8 
(J: 12-0, S: 0-12) 2 

We are prepared to interpret the numbers contained in Table 2 as saying, for 
example, that the distribution (J: 8 -0 ,  S: 4-12)  is much more in agreement with moral 
intuition than, say, the distribution (J: 12-0,  S: 0 12). 11 And this evidence has rather 
drastic consequences for the evaluation of distribution mechanisms. Indeed, it would 
be hard to make a case for a distribution mechanism that picks the distribution 
(J: 12 - 0, S: 0-12)  - such as Competitive Equilibrium from Equal Split, Nash Bargain- 
ing from Zero, or Utilitarianism - without explaining why this distribution should fare 
so badly in an experimental setting designed to trace out prevailing moral intuitions. 

Putting Table 1 and Table 2 next to each other, we see that two particular distribu- 
tion mechanisms, amongst those listed, will resolve the problem Q 1 in a manner 
which tends to agree with observed intuitions. One of these two is Bargaining from 
Zero according to the Raiffa-Kalai-Smorodinsky model, and the other is Maximin. 
We have here two very different mechanisms which happen to agree on how one 
particular distribution problem is to be resolved. In order to separate the two, all that 
we have to do is change the distribution problem ever so slightly, as follows: Change 
the third paragraph in Q 1 to read 

Q 2: - Doctors have also determined that Smith's metabolism is such that his body 
derives 20 milligrammes of vitamin F from each grapefruit consumed and 
also from each avocado consumed. 

The only change, from the former version, is that the number 50 has been changed to 
20, i.e., Smith's metabolism is now less proficient than formerly. All the other parts of 

lo In one variant, respondents were asked to indicate how they would divide the shipment of 
fruit (on the assumption that no post-division trades can take place). In the other variant, 
respondents were asked to assess how the the recipients (i.e. Jones and Smith) would divide the 
shipment, on the assumption that both recipients are committed to looking for a just division. 
The difference between the distributions of responses to these two variants was negligible. 
11 We should like to note that response distributions almost identical to that of Table 2 were 
obtained also from two groups of professional economists and graduate students in economics, 
one in the USA and one in Israel 
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Q 2 are the same as in Q 1. Thus, the data of the new problem, Q 2, are given by 

= (12, 12) 

OJ: vj(x, y) = 100x 

OS: Vs(X,y ) = 20x + 20y. 

Applying the various distribution mechanisms appearing in Table 1 to this new 
problem, we find that for all but one of them, the distribution being picked out is the 
same as had been picked out for the original problem, Q 1, as listed in Table 1. The 
only exception is Maximin, which had previously picked out (J: 8-0,  S: 4-12), and 
which now picks out (J: 4 0, S: 8 12). Maximin is the only mechanism, among those 
appearing in Table 1, which compensates poor Smith for the deterioration in his 
metabolism. 

The new problem, Q 2, was presented to a group of 146 young men and women, lz 
Their responses are summarized in Table 3. 

Table 3 

Distribution % of respondents 

(J:6-6, S:6-6) 4 
0:4 0, S:8-12) 82 
(J: 6-0, S: 6-12) 4 
(J: 8-0, S: 4-12) 7 
(J: 12-0, S: 0-12) 3 

In the original problem, Q 1, we had 82 % of respondents picking the distribution 
(J: 8-0,  S: 4 12). Now, for Q 2, we see the same percentage going to the distribution 
(J: 4 0, S: 8-12). Maximin seems to be doing very well indeed, both absolutely and 
in comparison with the other mechanisms. Perhaps one might have expected this to 
be the case, given the fact that the problem is one of distribution according to needs, 
with needs being so readily quantifiable. Can be say, then, that in all problems of 
distribution according to needs, with needs readily and unambiguously quantifiable, 
Maximin is likely to be the appropriate distribution mechanism? The answer is no. 
Even in this very special setting. Maximin has a feature that seems to bring it into 
conflict with moral intuition. Take another look at the two problems which we have 
been discussing Q 1 and Q 2. In the transition from the former problem to the latter, 
Smith's metabolism suffers a setback, the relevant coefficient having gone down from 
50 to 20. Maximin now responds to this change by, among other things, cutting 
Jones's share in half, when Jones himself had not changed at all. Indeed, Maximin 
would go on mercilessly cutting Jones's share, in response to any further deterioration 
in Smith's metabolism. Sooner or later, this result runs the risk of becoming morally 
unsound. In order to check on this, we have examined yet another version of the same 

12 Each question was presented to a different group of respondents. The number 146 represents 
a pooling-together of responses obtained for two separate variants of the question, as explained 
in footnote 10, above. Some of the results to be quoted below will reflect a similar pooling- 
together of responses 
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distribution problem, to be labeled Q 3. Everything is once again as in Q 1, except that 
the third paragraph now reads as follows: 

Q 3: - Doctors have also determined that Smith's metabolism is such that his body 
derives 9.1 milligrammes of vitamin F from each grapefruit and also from 
each avocado consumed. 

Smith's relevant coefficient is now down to 9.1, and the complete data of the problem 
are given by 

co = (12, 12) 

OJ: vj(x,  y) = 100x 

OS: v s(x, y) = 9 .1x  + 9 .1y .  

This problem was presented to a group of 52 respondents, with the following 
results. 

Table 4 

Distribution % of respondents 

(J:6-6, S:6-6) 17 
(J: 2-0, S: 10-12) 38 
(J: 6-0, S: 6-12) 27 
(J: 8-0, S: 4-12) 6 
(J: 12-0, S: 0-12) 12 

For this problem, Q 3, Maximin picks out the distribution (J: 2-0,  S: 10-12) 
which equates the vitamin intake of the two agents. As Table 4 shows, this distribution 
represents the modal response obtained in our sample. However, a comparison with 
the previous tables shows that Maximin has now lost much of its force, with a sizable 
majority of respondents rejecting its prescription and selecting instead a distribution 
which treats Jones more favorably. Even when the satisfaction of needs is unambig- 
uously measurable and commensurable across individuals, the criterion of equalizing 
the satisfaction of needs, to which Maximin would lead, may not always be consistent 
with moral intuition. Indeed, we would expect Maximin to be abandoned altogether 
in distribution problems where the coefficient for Smith's metabolic capacity is re- 
duced even further. Table 4 gives some indication that, with such reductions in the 
relevant coefficient, the distribution (J: 6-0,  S: 6 12) may spring into prominence and 
with it, perhaps, the mechanism known as Bargaining over the Strong Pareto Set. 

6. Tastes 

As in the previous discussion, let us start out by looking at a specific question: 

Q 4: A shipment containing 12 grapefruit and 12 avocados is to be distributed 
between Jones and Smith. The following information is given, and is known 
also to the two recipients: 
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Jones likes grapefruit very much, and is willing to buy any number  of them, 
provided that the price does not exceed $1.00 per pound. He detests avoca- 
dos, so he never buys them. 

- Smith likes grapefruit and avocados equally well, and is willing to buy both 
grapefruit and avocado in any a number, provided that the price does not 
exceed $ 0.50 per pound. 

- Jones and Smith are in the same income-tax bracket. 
- No trades can be made after the division takes place. 
How should the fruits be divided between Jones and Smith, if the division is to 
be just? 

The data of this question may be summarized by writing 

co = (12, 12) 

OJ: v j ( x ,  y) = 100x 

OS: Vs(X,  y) = 50x + 50y,  

where v s (x ,  y)  and v s (x ,  y)  describe the most  that Jones and Smith would be willing 
to pay for the pair (x, y), respectively. 

We see immediately that this formalization is i d e n t i c a l  to that of the question Q 1 
of the previous section. But, where previously the functions v s and v s carried informa- 
tion about  the respective n e e d s  of Jones and Smith, now the s a m e  vs  and v s carry 
information about  their respective tastes. 

Table 5 lists the results that were obtained for the question Q 4 from a group of 
122 respondents: 

T a b l e  5 

Distribution % of respondents 

(J:6-6, S:6-6) 9 
(J: 6-0, S: 6-12) 4 
0 :8  0, S:4-12) 28 
(J: 9-0, S: 3-12) 24 
(J: 12-0, S: 0-12) 35 

A comparison of Table 5 with Table 2 reveals, first of all, that the distributions of 
response in the two tables are quite different from each other. 13 This fact is in itself 
noteworthy because it means that the information contained in co, vj and v s - i.e., in 
the triple (01, 02, co) - is not sufficient to characterize a distribution problem. Both Q 1 
and Q 4 have the same formalization, in terms of co, vj and Vs. Moreover,  in both 
questions the bundle co is physically the same and the functions v s and v s common to 
both questions are appropriately cardinalized representations of the respective prefer- 
ences of the two individuals. Yet, it is quite reasonable that these two questions should 
be resolved differently, as indeed they are in our samples. 

Here, the reader may  very well object, saying that the difficulty we have raised is 
but an apparent  one. For  what could be easier than adding to the respective data of 

13 Using a chi-squared test, we get Z 2 = 112.68, with 4 d.f., so the difference between the 
distributions is easily significant at the 0.01 level 
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Q 1 and Q 4 symbols that would stand for "Needs" and "Tastes", respectively, so that 
the formalizations would no longer be identical? For "synthetic" distribution prob- 
lems, like Q 1 and Q 4, this argument is of course quite persuasive, and it could happen 
that different distribution mechanisms would be deemed appropriate for problems of 
distribution according to needs, distribution according to tastes, etc. In general, 
however, it is quite impossible to label a given distribution problem as belonging 
unambiguously, say, to the category of "Needs" or "Tastes". Consider, for example, 
the case of the sculptor who requires very expensive materials for his art (see Dworkin 
1981). Can we say, unambiguously, that this requirement is a matter of needs, or of 
tastes, or of something altogether different, such as productivity? Indeed, it is fair to 
say that in most distribution problems, agents' utilities represent some mixture of 
needs, tastes, and other attributes. 

In any case, it should be noted that all the distribution mechanisms listed in Table 
1 pick the same distribution for Q 4 as they had picked for Q 1. As defined, these 
mechanisms are incapable of treating these two distribution problems differently 
which, in light of the evidence, seems to be major shortcoming. 

It is interesting to see what happens when the distribution problem Q 4 is changed 
in a manner similar to the changes considered in Sect. 5 for Q 1. Specifically, suppose 
that the text of Q 4 is changed so that the third paragraph now reads as follows: 

Q 5: - Smith likes grapefruit and avocado equally well, and is willing to buy both 
grapefruit and avocado in any number, provided that the price does not 
exceed $ 0.20 per pound. 

That is, Smith is now willing to pay only up to $ 0.20 per pound for either fruit, where 
previously this figure was $ 0.50 per pound. In all the other paragraphs, Q 5 and Q 4 
are the same. The data of Q 5 are given by 

co = (12, 12) 

OJ: vs(x, y) = 100x 

OS: Vs(X,y) = 20x + 20y, 

which coincides with the formalization of the problem Q 2 in Sect. 5, where an over- 
whelming majority of respondents (Table 3) had picked the distribution (J: 4-0,  
S: 8-12). In other words, when the formulation was one of distribution according to 
needs, respondents tended to compensate Smith for having a lower coefficient (20 
instead of 50). Will this be true also in the case of distribution according to tastes? For 
the answer, let us consider the results obtained when 102 respondents were asked to 
resolve our present tastes problem, Q 5, with Smith's function, Vs, having the lower 
coefficient, of 20 instead of 50. These results are listed in the following table: 

Table 6 

Distribution % of respondents 

(J: 6-6, S: 6-6) 12 
(J: 4-0, S: 8-12) 6 
(J:6-0, S:6-12) 7 
(J: 8-0, S: 4-12) 28 
(J: 12 0, S:0-12) 47 
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A comparison of Tables 5 and 6 shows that the fall of Smith's utility coefficient 
from 50 to 20 has led to a decline in responses consistent with Maximin, from 28 % 
to 6%, and to an increase in responses consistent with Utilitarianism, from 35 % to 
47 %. This result should be viewed in light of the fact that Maximin is the mechanism 
which tends to compensate Smith for any decline in his utility coefficient, whilst 
Utilitarianism is the mechanism which tends to penalize Smith for incurring such a 
decline. However, the sharper conclusion - that the fall of Smith's coefficient from 50 
to 20 leads to an unambiguous shift of resources from Smith to Jones - does not gain 
any clear support from Tables 5 and 6: While the percentage of respondents who say 
that Jones ought to get all 12 grapefruit goes up, from 35 to 47, the percentage of 
respondents who say that Jones ought to get at least 8 grapefruit goes down, from 87 
to 75. 

A comparison of Table 6 with Table 3 is also instructive, showing, once again, the 
profound effect of shifting from distribution according to needs to distribution accord- 
ing to tastes, even though the formalization of the problem in both cases is the same. 

7 .  B e l i e f s  

Should agents' beliefs be taken into account in the determination of how goods ought 
to be distributed to them? Some people would argue, on a-priori grounds, that they 
should not. (See, for example, Hammond 1982.) In order to shed some light on this 
issue, let us consider the following question: 

Q 6: A shipment containing 12 grapefruit and 12 avocados is to be distributed 
between Jones and Smith. The following information is given, and is known 
also to the two recipients: 
- Jones believes that each grapefruit contains 100 milligrammes of vitamin F 

and that avocado does not contain vitamin F at all. 
- Smith believes that a grapefruit and an avocado, each contains 50 milligram- 

rues of vitamin F. 
- Information regarding the true vitamin contents of the fruits is not available. 
- Both persons, Jones and Smith, are interested in the consumption of grape- 

fruit and/or avocados only insofar as such consumption provides vitamin F 
- and the more, the better. All the other traits of the two fruits (such as taste, 
calorie content, etc.) are of no consequence to them. 

- No trades can be made after the division takes place. 
How should the fruits be divided between Jones and Smith, if the division is to 
be just? 

The data of this question are once again given by the formalization 

co = (12, 12) 

O J: Vs (x, y) = 100 x 

OS: Vs(X,y) = 50x + 50y, 

except that now vj and Vs are functions describing beliefs about the vitamin contents 
of certain fruits, i.e., beliefs about the world. (The case of beliefs about oneself, which 
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is also of interest, may be viewed as a composite of beliefs about the world with needs, 
tastes, etc.) 

The view that beliefs ought to be irrelevant in deciding how to distribute a given 
bundle of goods, may be expounded for the present context in the following way: 
Consider the equal-split distribution (J: 6-6,  S: 6-6). What could be the grounds for 
a d e p a r t u r e  from this equal distribution? Surely, such a departure would have to rest 
on the difference between the two individuals, Jones and Smith, and the only informa- 
tion about such a difference is in the specification of the functions v s and v s. However, 
does the difference between vs and v s provide firm grounds for a departure from 
equality? Clearly not. For let v r ( x ,  y) stand for the t rue  vitamin content of a bundle 
composed of x grapefruit and y avocados. 14 One of the clauses in Q 6 states explicitly 
that information regarding the form of the function v r is unavailable. But such 
information is also unnecessary! W h a t e v e r  the form of v r, it applies equally to both 
individuals. Hence, the problem at hand is one of dividing the bundle co between two 
identical individuals, and the equal-split distribution, (J: 6-6, S: 6-6), is appropriate. 

Several objections can be raised against the foregoing conclusion. Possibly the 
most important objection is that implementing the equal split distribution, (J: 6-6, 
S: 6 -  6), requires coercion. Both individuals, Jones and Smith, would be glad to move 
away from this distribution and settle for a distribution which gives Smith all the 
avocados and gives Jones more than 6 - but less than 12 - grapefruit. For example, 
the distribution (J: 9-0,  S: 3-12) would be strictly preferred by both of them to 
(J: 6-6,  S: 6-6). Maintaining the equal-split distribution would therefore be an act 
which entails coercion. 

To this argument-  that the distribution (J: 6-6,  S: 6-6) is Pareto-dominated and 
cannot be maintained without coercion - one can offer the following counter- 
argument: Take Jones for instance. It is quite true that moving from (J: 6 6, S: 6-6) 
to, say, (J: 9-0,  S: 3-12) would make him better off. However, if Jones is a moral 
agent, he should re fuse  this change. Why? Because according to his (Jones's) own 
beliefs, such a change, while certainly beneficial to himself, is harmful to his colleague 
Smith. (According to Jones's beliefs, the move from (J: 6-6, S: 6-6) to (J: 9-0,  
S: 3-12) would reduce Smith's vitamin intake from 600 to 300.) Similarly, if Smith is 
a moral agent, then he too will refuse the change from (J: 6-6, S: 6-6) to (J: 9-0,  
S: 3-12) because according to his beliefs, this change, while beneficial to himself, 
would be harmful to Jones. (Jones's vitamin intake, according to Smith's beliefs, would 
be going down from 600 to 450.) Thus, no coercion would be required to maintain the 
equal-split distribution, if both recipients are truly moral agents. 

Far from being conclusive, this counter-argument is itself open to question, along 
lines developed in philosophical discussions of paternalism. 15 Is it really Jones's moral 
obligation to protect Smith from what he regards as Smith's own preposterous beliefs? 
We shall turn shortly to a distribution question which attempts to avoid some of these 
vexing issues while still resting solely on differences in beliefs (Q 7, below). 

The question Q 6, like all previous questions, was presented to a group of respon- 
dents, who were asked to indicate which distribution of the fruit they considered to 
be the most just. The total number of respondents was 145. Here is a summary of the 
results: 
14 In Hammond's terminology (1982), vr would be the ex-post utility 
is See, e.g., the discussion of paternalism in the volume edited by Wasserstrom (1971) 
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Table 7 

Distribution % of respondents 

(J: 6-6, S: 6 6) 34 
(J: 6-0, S:6-12) 4 
(J: 8-0, S: 4-12) 51 
(J:9-0, S: 3-12) 4 
(J: 12-0, S: 0-12) 7 

Table 7 should first be compared with Tables 2 and 5, since these tables refer to 
distribution questions (Q 1, Q 4 and Q 6) having the same formalization. Clearly, the 
distribution of responses in Table 7 is markedly different from the distributions of 
responses in Tables 2 and 5.16 Note that in Table 7, fully one third of respondents (as 
opposed to 8 % - 9  % in Tables 2 and 5) picked the distribution (J: 6 -6 ,  S: 6-6),  thus 
concurring with the view that "beliefs should not matter". 

The fact that the distributions of responses to Q 1, Q 4 and Q 6 are all different 
from one another can be viewed as an expression of people's tendency to regard 
problems of distribution according to needs, distribution according to tastes, and 
distribution according to beliefs, as being very different from one another, even when 
their mathematical formalizations are the same. This can hardly be taken as surprising 
or profound. Nevertheless, the fact deserves some emphasis, because many of the 
frequently encountered distribution mechanisms fail to take it into account. For  exam- 
ple, let us refer once again to the various distribution mechanisms in Table 1. Of the 
nine mechanisms listed there, the first seven would treat Q 1, Q 4 and Q 6 by picking 
the same distribution for all three problems. 17 As for the remaining two - Utilitaria- 
nism and Maximin - they would still pick the same distribution for Q 1 and Q 4. But 
they may (or may not) go over to the equal-split distribution in the case of Q 6, 
depending on whether the user of these mechanisms accepts the argument that they 
should be applied to e x - p o s t  utility. 

The difference between Tables 5 and 7 is all the more probelamtic, in view of the 
fact that beliefs and tastes cannot very easily be separated from each other. Consider 
the question Q 6, as it appears at the beginning of this section, and suppose that Jones 
values a unit of vitamin F to the same extent as does Smith. Specifically, suppose that 
both Jones and Smith are willing to pay up to $ 0.01 for each milligramme of this 
vitamin. Then, we can express the difference between Jones and Smith by saying that 
the former is willing to pay up to $1.00 per grapefruit and nothing for avocado, while 
the latter is willing to pay up to $ 0.50 per either grapefruit or avocado. While the 
source of this difference in willingness to pay lies in divergent bel ie fs  about the vitamin 
contents of the fruits, the statement of the problem is now reduced to a form which 
is consistent also with the divergence being one of tas tes ,  as in Sect. 6. 

One last comment concerning Table 7. It has to do with the figure of 51% picking 
the distribution (J: 8 -0 ,  S :4-12) .  We have substantial evidence ~s to the effect that 

16 Using a chi-squared test with 4 d.f., we get Z 2 = 53.70 for a comparison of Tables 7 and 2, 
and Z 2 = 77.88 for a comparison of Tables 7 and 5. Both differences are significant at the 0.01 
level 
17 The only assumption required for this is that v s and Vs correctly represent the respective 
preferences of Jones and Smith 
is Both from direct comments made by respondents and from the effect that a chailge in a 
certain coefficient had on the distribution of responses 
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respondents tend to pick this distribution because it provides the highest outcome for 
which the amount of vitamin obained by the recipients - each according to his own 
beliefs - is equal. This means that respondents are willing to ascribe a meaning to the 
equality of two numbers (800 milligrammes of vitamin according to two different sets 
of beliefs) even in the face of arguments which make the meaningfulness of this equality 
rather dubious. It is interesting to note that, when the distribution problem Q 6 was 
presented to a group of 44 professional economists and graduate students in econom- 
ics - people who are trained to raise an eyebrow at anything remotely resembling a 
dubious interprersonal comparison - they too produced a distribution of responses in 
which more than 50 % picked (J: 8-0,  S: 4-12), 19 complete with explanations on this 
being the distribution which gives the highest equal-vitamin outcome. Moreover, 
members of this group, unlike the previous respondents, had several weeks to consider 
the problem and weigh their answers. 

We have seen that the distribution problem posed at the beginning of this section 
(Q 6) treats the view that "beliefs should not matter" somewhat unfairly. In the context 
of Q 6, taking this view leads to the Pareto dominated distribution (J: 6-6,  S: 6-6) 
and forces the holder of the view into an argument about coercion. As these are two 
distinct questions - whether beliefs should matter and whether coercion upon all 
participants should be sanctioned - there ought to be a way to check on the first 
without any overtones from the second. The following distribution problem attempts 
to do just that. 

Q 7: Old Jacob passed away and left a will containing two provisions: first, Jacob's 
two beloved sons, Reuben and Simeon, shall be his sole heirs. Second, Jacob's 
dear friend Laban shall be the one to decide, at his sole discretion, how the 
estate shall be split between the two heirs. Laban proceeds to make the neces- 
sary inquiries, and comes up with the following information: 

- Old Jacob's estate is worth exactly $1000. 
- Brother Reuben is absolutely convinced that the total wirth of the estate is 

$1200. 
- Brother Simeon is equally convinced that the total worth of the estate is 

$ 800. 
- Brothers Reuben and Simeon are not on speaking terms with each other, so 

what one of them gets will never be known to the other. 
How should Laban split the estate? 

For this question, the view that "beliefs should not matter" would lead to the 
distribution 500-500, whereas the opposite view - that beliefs cannot be ignored - 
would lead to the distribution 600-400. 2° Both of these distributions are Pareto 
efficient, so there is no question of coercing the recipients into accepting a given 
distribution when both of them would rather move to a different one. 

The question Q 7 was presented to a group of 62 respondents, with the following 
results: 

One-half of the respondents now pick the distribution which ignores beliefs, as 
compared with one-third of respondents who had done so in the case of Q 6. To the 

~9 Indeed, the distribution of responses obtained from this group was not significantly different 
from that in Table 7. The two were very similar 
2o One might, perhaps, characterize 500-500 as "justice done" and 600-400 as "justice seen" 
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Table 8 

Distribution %ofrespondents 

500-500 52 
600-400 48 

19 

extent that such sample responses reflect moral intuitions, we can say that, in this case, 
moral intuition is about evenly divided as to the role of beliefs in distributive justice. 
Will the various distribution mechanisms be similarly undecided? Checking the nine 
mechanisms listed in Table 1, we find the first seven resolving the question Q 7 by 
picking 500-500.11 The remaining two mechanisms - Utilitarianism and Maximin - 
will either pick 500-500 or 600-400, depending on how "utility" is defined. 

8. Solving in Utility Space 

In the last three sections, we have seen how different interpretations of "utility" are 
liable to affect distributive justice. A given distribution problem will tend to be 
resolved differently, depending on whether "utility" is interpreted as conveying infor- 
mation about needs, about tastes, about beliefs, etc. The point which we would like 
to make in this section is that even with the interpretation of "utility" held fixed, two 
distribution problems can have the same representation in utility space and still be 
resolved differently, in the utility space itself. 

Take the distribution mechanisms listed and discussed in Sect. 3. All these mecha- 
nisms except the first one (Competitive Equilibrium from Equal Split) solve any given 
distribution problem entirely in utility space. These mechanisms treat a given distribu- 
tion problem by going through the following three steps: First, the mechanism trans- 
lates the problem into a utility-possibilities set. That is, to each possible division of the 
given bundle of goods there corresponds a pair of numbers, representing the respective 
utility levels which the two recipients would achieve if that division were to take place. 
The set of all these pairs of utility numbers is known as the utility-possibilities set. 
Second, the mechanism operates on the utility-possibilities set, selecting from it one 
particular pair of utility numbers. In other words, the mechanism decides which utility 
distribution, among those available, is best. Third, the chosen pair of utility numbers, 
i.e. the utility distribution which had been designated best, is now translated back into 
some specific division of the original bundle of goods, corresponding to the selected 
pair of utility numbers. The basic act, which conveys the very nature of a distribution 
mechanism, that of choosing one specific distribution among those available, is carried 
out entirely in utility space. Mechanisms of this kind treat two distribution problems 
having the same utility-possibilities set as essentially identical, in the sense that the 
mechanism will select the same utility distribution for both problems. The rest is just 
a matter of translating back and forth between distributions of goods and distribution 
of utility. 

Our aim at the present stage of the discussion may now be stated as follows: We 
shall present two different distribution problems having the property that their respec- 

21 This is on the assumption that "equal split" is 500-500 
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tive utility-possibilities sets coincide. We shall then proceed to ask whether or not it 
is reasonable to expect these two problems to be resolved at the same point in utility 
space. In other words, suppose that the proper distribution of goods for problem A 
is c~ and that the proper distribution of goods for problem B is/?, with A and B having 
the same utility-possibilities set. Will it necessarily be the case that c~ and/~ both 
correspond to the same distribution of utilities? A negative answer to this question 
would cast a shadow upon many known distribution mechanisms, including all but 
the first mechanism discussed in Sect. 3, above. 

Let us once again recall the distribution problem Q 1, as stated in Sect. 5 above. 
Alongside Q 1, we now wish to consider a new distribution problem, as follows: 

Q 8: A shipment of 12 grapefruit and 12 avocados is to be distributed between Jones 
and Smith. The following information is given, and is known also to the two 
recipients: 

- Each grapefruit contains 100 milligrammes of vitamin F and no vitamin G. 
- Each avocado contains 100 milligrammes of vitamin G and no vitamin F. 
- Doctors have determined that, right now, Jones needs vitamin F for his 

health and, furthermore, that his body requires ½- milligramme of vitamin G 
in order to metabolize 1 milligramme of vitamin F. 

- Doctors have also determined that Smith does not need vitamin F at the 
moment, but that he does need vitamin G for his health. 

- Both persons, Jones and Smith, are interested in the consumption of grape- 
fruit and/or avocado only insofar as such consumption contributes to health 
through the provision of vitamin F and/or G - and the more vitamins, the 
better. All the other traits of the two fruits (such as taste, calorie content, etc.) 
are of no consequence to them. 

- No trades can be made after the division takes place. 
How should the fruits be divided between Jones and Smith, if the division is to 
be just? 

It is important to note, first of all, that in both problems, Q 1 and Q 8, the 
difference between the two individuals is one of needs. However, the divergence of 
needs between the two individuals is different in the two problems, as may be seen by 
comparing the formalization of Q 1 

co = (12, 12) 

OJ: vj(x, y) = 100 x 

OS: Vs(X, y) = 50x + 50y, 

with the formalization of Q 8, which is given by 

co -- (12, 12) 

OJ: vj(x, y) = min (100x, 200y) 

OS: vs(x, y) = 100y. 

Notwithstanding the fact that these two formalizations are indeed quite different from 
each other, the utility-possibilities sets for the two problems coincide. (In both cases, 
we take vj and Vs to be the individuals' respective utility functions. Figure 2 shows the 
common utility possibilities set for the two problems: 
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In Fig. 2, the points marked by the Roman numerals, I through V, are precisely the 
utility distributions corresponding to the five distributions of goods (fruit) amongst 
which respondents were asked to choose for problem Q 1, as reported in Sect. 5 above. 
If distribution problems are in fact solved in utility space, then the distribution of 
choices made by respondents for problem Q 8 should not differ significantly, following 
translation into utility distributions, from the distribution obtained for Q 1. To check 
on this, we presented our new problem, Q 8, to a group of 110 respondents. Their 
responses, translated into utility distributions, are summarized in the right-hand col- 
umn of Table 9. 

Table 9 

Utility % of respondents 
distribution 

Q1 Q8 

I 8 2 
II 0 23 
III 82 37 
IV 8 _ 22 
V 2 38 

In order to facilitate comparison, we have also included in Table 9 (middle column) 
the corresponding data for Q 1, lifted from Table 2 above. The two response distribu- 
tions, for Q 1, and Q 8, are obviously completely different. Although much can be said 
in an attempt to explain why this may not be an unreasonable outcome, we shall be 
content here merely to emphasize its significance: If, as Table 9 suggests, there is no 

22 Due to an error in design, the distribution corresponding to IV was not available as one of 
the response options for Q 8 
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reason to suppose that two distribution problems having the same utility-possibilities 
set must necessarily be resolved at the same distribution in utility space, then distribu- 
tion mechanisms operating in utility space are likely to be inadequate. At first sight, 
this conclusion seems to lend support to the mechanism known as Competitive 
Equilibrium from Equal Split, being the only mechanism among those discussed in 
Sect. 3 which does not operate directly in utility space. Not so ! It turns out that in the 
particular case being considered here - problems Q 1 and Q 8 - Competitive Equilib- 
rium from Equal Split behaves like all the other mechanisms, i.e., it selects the same 
utility distribution for both problems. 

9. Concluding Remark 

In this essay, we have made an attempt to study some aspects of distributive justice, 
while taking account of observed ethical judgements. It is our view that the study of 
distributive justice cannot be oblivious to moral intuitions, but this in no way implies 
that we subscribe to an intuitionist point-of-view or to a theory of moral sentiments. 
The only general conclusion which we are prepared to draw from our work so far is 
that a satisfactory theory of distributive justice would have to be endowed with 
considerable detail and finesse. Sweeping solutions and world-embracing theories are 
not likely to be adequate for dealing with the intricacies inherent in the problem of 
How to Distribute. 

Appendix 

Data Sources and Experimental Design 

The data reported herein are but a small subset of data collected by the authors in an 
extensive study of people's intuitions regarding distributive justice. Most of the re- 
spondents were applicants for admission to the Hebrew University in the years 1978 
to 1980. The population of Hebrew University applicants consists of roughly equal 
numbers of men and women, mostly between 18 and 23 years of age. Various different 
socio-economic and ethnic backgrounds are represented in it. Our sample, however, 
consisted only of those applicants who chose to take the entrance examination in 
Hebrew. Since a choice of six other languages was offered (English, Arabic, Russian, 
French, Spanish, and a simplified Hebrew and English version), our group consisted 
primarily of native-born Israelis. Practically all are matriculated high-school gradu- 
ates, and over half done military service. 

Some of our study's results were collected from a different subject population - 
students and colleagues who attended various lectures and seminars on topics of 
distributive justice given by the first author in the years 1979-1981 in Israel and the 
United States. This was, typically, a more heavily male, older, and more sophisticated 
group, most with at least graduate level training in economics. However, except for 
Q 7, the results of this group are not reported here, though for identical questions they 
usually yielded response distributions that were very similar to the applicants group. 

The (Hebrew) version of the question, as reproduced in the present text, was 
attached, with no instructions, to the end of our respondents' entrance examination 
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questionnaire. It  is reasonable to assume that many  of our unwitting subjects regarded 
the final question as part  of the general examination, though it was physically and 
styllistically very distinct from the rest of the questionnaire (which consisted of various 
quiz-type aptitude and knowledge subtests). The context gives us every reason to 
believe that the subjects approached the question in an attentive and motivated state 
of mind. On the other hand, the context may have induced a problem-solving set, 
rather than a subjective moral-reflection one. In any case, we satisfied ourselves that 
responses collected in a different a tmosphere (the relaxed, informal context of a lecture 
audience asked to volunteer answers to the questions) did not yield different response 
patterns. 

Respondents were given five minutes to read the question and mark  the answer 
they wanted out of the proffered set. The option of specifying some other distribution, 
different from those listed in the questionairre, was also available, but was hardly ever 
selected (except in one question where we erroneously gave an inappropriate list of 
possible answers, and a majori ty of the subjects suggested a distribution not included 
in our list - an event which serves as a demonstrat ion that the small use of the "Other"  
option was not dictated by demand characteristics of the task). Subjects were also 
given space to write down any comments  they might have had in justification of their 
choices. Only a minority chose to do so. Pilot studies indicated that the time allowance 
was ample, especially since the listed distributions were specified both in terms of the 
number  of each fruit alotted to each receipient, and in terms of the amount  of vitamins 
received (or believed to have been received) by each. Thus, little or no computat ional  
effort was required. Needless to say, the names of the various mechanisms correspond- 
ing to the different distributions (see Table 1) were not mentioned. Each subject 
received a single distribution problem. Problems were arbitrarily assigned to subjects. 

We have no evidence that, if faced in the real world with a similar distribution 
problem, subjects would in fact opt for the distribution which they had picked in our 
questionnaire. Our  results are certainly open to criticism on this count. Nonetheless, 
the findings have been shown to be quite robust. They replicate in different settings, 
and with different types of respondents. And even if there is a systematic discrepancy 
between responses to our hypothestical questions and behavior in real-life, a strong 
case can be made that  it is the former that is pertinent to the present exploration, 
rather than the latter. 

On the other hand, there is nothing as simple and straightforward as querying 
people directly about  their intuitions in a transparent  and schematic situation. The 
methodology has been quite popular  and fruitful, for example, in the psychological 
study of human judgements and decision making under uncertainty (see, e.g., Kahne-  
man et al. 1982). 
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