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Abstract

We explore how to construct social preferences when individuals
have other-regarding preferences over health and consumption. Our
social evaluation also incorporates a view that aims to reduce
inequalities that originate from factors for which individuals should
not be deemed responsible.
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1 Introduction

Behavioural economists have drawn attention to the importance of
other-regarding preferences (ORPs) in the evaluation of individual
well-being (see Fehr and Schmidt 2006). Unlike standard self-centered
preferences, ORPs consider that individuals care about their own situation
as well as others’ (e.g., Fleurbaey 2012). In a recent paper, Decerf and Van
der Linden (2016) examine how basic fairness and efficiency principles
determine the construction of social preferences when agents have
heterogeneous ORPs (see also Treibich 2015).
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The aim of this note is to extend this last approach with the inclusion of
individuals who care about health and who may differ in both their initial
resources and their health care needs. There are, at least, two important
reasons to focus our extension on a good such as health. On the one hand, as
Fleurbaey and Schokkaert (2011) emphasise, the individual trade-off between
health and other goods presents a distinctive feature because the level of
health strongly conditions one’s own well-being evaluation. To deal with this
issue, equity and fairness axioms that aim to enhance social welfare have to
be anchored to a particular reference point. Fleurbaey (2005) proposes to
resort to the state of perfect health since at this reference level the individual
well-being can be measured exclusively in terms of consumption, regardless
of what the individual preferences are. On the other hand, there is evidence
that a person’s health state may affect the well-being of any nearby individual
(e.g., Bruhin and Winkelmann 2009), and hence ORPs should be relevant for
the social evaluation of any health care policy.

This second reason raises a crucial issue at the time of evaluating social
welfare when agents have ORPs. As Decerf and Van der Linden (2016) point
out, the resulting social ranking will depend on the extent of the other-
regarding part of the individual preferences that the planner is willing to
use. In this note we consider that the planner will take such a part into
account at the time of designing both efficiency and fairness axioms. The
case of efficiency is easy to justify as it seems natural to promote changes
that make no-one worse-off. By contrast, fairness principles that compensate
individuals for their ORPs normally generate further controversy, as they
may benefit agents with envious preferences. However, in the case of health
these principles can be more easily justified as the effect of others’ health
in one’s own well-being is not always necessarily fairly distributed among
all agents. For instance, Braakmann (2014) finds that in Germany women,
but not men, suffer significant well-being losses from ‘spousal disability’.
This implies that social norms may promote, in a framework with health,
heterogeneous other-regarding views which are worth compensating. Another
example is provided by Kerschbamer et al. (2016), who show that standard
solutions in credence markets, like the one for health care services, are not
robust to the inclusion of individuals with ORPs. Specifically, when the
quality of the service cannot (respectively, can) be verified, doctors with pro-
social (anti-social) ORPs tend to reduce (increase) the expected outcomes of
‘undertreatment’ and ‘overcharging’. Therefore, we adopt an ethical position
which considers that relative views matter for equality. We do so by assuming
a so-called non-resourcist approach in which a specific welfare dominance
criterion is used to determine the extent of the equality principles (see Decerf
and Van der Linden 2016).
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2 The framework

Our framework follows the fair social choice approach developed by
Fleurbaey and Maniquet (2011). Let us consider a group of individuals
N = {1, . . . , n} who care about two goods, consumption, c ∈ R+, and
health, h ∈ H = [0, 1]. Let h∗ := 1 denote the state of perfect health. Every
individual i ∈ N is endowed with an amount of initial resources ωi ∈ R++

that she devotes to both consumption and medical expenditure. Let
ωN = (ω1, . . . , ωn) = (ωi)i∈N ∈ R

n
++ be the profile of resources, and

Ω =
∑

i∈N ωi be the social endowment of these resources in this society.
Agent i ∈ N is also characterised by her medical disposition mi ∈ R++,
which defines the amount of medical expenditure mih ∈ R+ that she needs
to invest in order to reach a given health state h ∈ H . Let M = [m−, m+]
be the set of all the feasible medical dispositions, where m− and m+

determine, respectively, the best and the worst possible ones, and hence
m− < m+. The population’s profile of health dispositions is described by
mN = (mi)i∈N ∈ Mn. The extreme values of M, as well as the social
endowment, are assumed to be fixed for all possible allocations.

In health models it is usually assumed that only income and
expenditure are observable, and hence the health state is considered to be
agents’ private information (e.g., Valletta 2014). Therefore, since we have
already established that individuals care about others’ situation, let us now
introduce an observable space that consists of consumption and medical
expenditure. In this scenario each individual i ∈ N has a
consumption-expenditure bundle xi = (ci, ei) ∈ X = R

2
+. Such a pair

designates the situation in which she has a level of consumption ci and a
medical expenditure ei = mihi, which consists of the amount of resources
that she must pay to reach a health state hi given her fixed medical
disposition mi. Consequently, when the value of ei is equal to mi the
individual gets the state of perfect health. An allocation xN = (xi)i∈N ∈ Xn

describes all the individuals’ bundles. Let R
mi

i denote agent i’s preferences
over this observable set of allocations Xn. Note that the preferences must
also display the individual health care needs mi because agents may
transform their medical expenditure into health in different ways.
xNR

mi

i x′
N means that individual i weakly prefers xN to allocation x′

N .
Strict preference and indifference relations are denoted by Pmi

i and Imi

i

respectively. A profile of ORPs preferences is denoted by RN = (Rmi

i )i∈N .
Since ORPs excessively widen the domain of admissible individual

preferences, we introduce some simplifications. First, ORPs are assumed to
be a complete preorder (a binary relation that is reflexive, transitive and
complete), continuous and strictly monotonic when others’ bundle remain
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constant. Second, ORPs satisfy the following properties:

ORPs Axiom 1 (Separability) For all xN , x
′
N ∈ Xn and i ∈ N :

(xi, xN\{i})R
mi

i (x′
i, xN\{i}) ⇔ (xi, x

′
N\{i})R

mi

i (x′
i, x

′
N\{i}),

where xN\{i} = (x1, . . . , xi−1, xi+1, . . . , xn).

ORPs Axiom 2 (Consumption Desirability) For all xN , x
′
N ∈ Xn, i ∈ N ,

c > 0 and e, e′ ∈ R+:

((c, e), xN\{i})P
mi

i ((0, e′), x′
N\{i}).

Separability means that the individual ordinal evaluation of one’s own
choice does not depend on the others’ choices. Hence, for any i ∈ N we can
associate Rmi

i with a unique set of internal preferences R̂mi

i over the set of

bundles X , where xiR̂
mi

i x′
i means that individual i weakly prefers bundle

(ci, ei) to bundle (c′i, e
′
i). These preferences are continuous, convex, strictly

monotonic and a complete preorder. The asymmetric and symmetric parts
of R̂mi

i are denoted by P̂mi

i and Îmi

i respectively. Note that from this
internal perspective there is a one-to-one correspondence between the
consumption-health and the consumption-expenditure spaces. This is so
because the individual medical disposition is fixed, and hence a given
amount of medical expenditure uniquely determines a given health state.
Consumption Desirability sets a limit to the externalities that anyone may
suffer. Specifically, it considers that no agent prefers a situation without
consumption whatever the others have. This view that life cannot be
enjoyed without consumption is defended by Fleurbaey and Schokkaert
(2011).

Additionally, we restrict the admissible profile of ORPs in this society
by assuming that there exist both altruistic and envious agents, as well as
self-centered individuals. Formally,

Profile Axiom 1 (Plurality of Preferences) For all xN , x
′
N ∈ Xn, if x′

i > xi
1

for some i ∈ N and x′
N\{i} = xN\{i}, then there exist j, k, q 6= i such that:

xNR
mj

j x′
N , x′

NR
mk

k xN and xNI
mq
q x′

N .

Let R denote the domain of profiles of ORPs that satisfy all these
properties, and hence RN ∈ R.

An economy is then described by a list E = (ωN , mN , RN) ∈ E , where E
is the domain of all the economies that satisfy the previous assumptions. A

1Vector inequalities are denoted ≥, >,≫.
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social ordering function, SOF hereafter, R(E) defines a complete order over
all allocations. For any E ∈ E and xN , x

′
N ∈ Xn, let xNR(E)x′

N denote that
allocation xN is at least as good as x′

N . Strict preference is denoted by P(E),
and the indifference relation by I(E).

We now introduce some basic definitions that will be useful to present
our result. Let us start with the set of all the bundles that an individual can
afford:

Definition 1 For all E ∈ E and i ∈ N , the individual i’s consumption-
expenditure feasible set is:

B(ωi) = {(c, e) ∈ X | c+ e ≤ ωi}.

Second, we define a measure of individual well-being for the case of
self-centered preferences (see Fleurbaey 2005). This value is the smallest
consumption that an individual would accept to exchange her actual bundle
for one in which she has perfect health. Note that such a value depends on
the way in which the individual transforms her medical expenditure into
health:

Definition 2 For all E ∈ E , i ∈ N and xi ∈ X, the individual i’s full-health
equivalent consumption (FHEC) is the value cmi

i (xi) that satisfies:

cmi

i (xi) = min{c′ ∈ R+ | (c′, mi)R̂
mi

i (ci, ei)}.

Let us now present a hypothetical situation in which an individual would
be maximising her utility, according to her internal preferences, if she had the
best medical disposition and an equal split of the social endowment Ω. The
reason why we propose this hypothetical point is twofold. First, given that
it is defined in terms of internal preferences this hypothetical situation can
be interpreted as a scenario in which the individual is free of any possible
externality. Second, since this point is anchored to both the best medical
disposition and the average social endowment, it allows us to introduce a
concern for inequality of opportunity in terms of health care needs and initial
resources. Formally,

Definition 3 For all E ∈ E and i ∈ N , the individual i’s best equal-split
bundle is the pair xi ∈ X that satisfies:

xi ∈ max |
R̂m−

i

B(ω),

where ω = Ω
|N |

is an equal split of the social endowment.
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Finally, we introduce our measure of individual well-being. This measure
relates any individual’s situation to a proportion of the FHEC associated
with her best equal-split bundle, specifically, to the proportion that would
make her indifferent between the actual allocation and a hypothetical ideal
situation. In such a situation all individuals would be endowed with the best
medical disposition, and they would have both perfect health and the FHEC
associated with their own specific best equal-split bundle:

Definition 4 For all E ∈ E , xN ∈ Xn and i ∈ N , the individual i’s FHEC
equal-split equivalent is the scalar λi(xN) ∈ R+ that satisfies:

xNI
mi

i

(
(λi(xN )c

m−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
.

In settings with ORPs it is not always possible to ensure that this sort
of equivalent measure exists and is unique, since its value may not be
defined for those who exhibit extreme cases of other-regarding views. For
instance, the well-being of one of those agents might drastically change
when the others’ situations varied significantly, and hence her equivalent
measure of well-being might go to infinity. However, as the following
proposition states, in our framework this is an extreme possibility that
might occur only for positive values, and only for a subgroup of agents.
More precisely, apart from presenting a lower bound, the measure of
individual well-being λi(xN) is always well-defined for a subset of the
population:

Proposition 1 On the domain E , the individual i’s FHEC equal-split
equivalent presents a non-negative lower bound. Moreover, for a non-empty
subset of the population the value of this equivalent is finite and unique.

Let us now present a graphical illustration of this concept of FHEC
equal-split equivalent λi(xN ). Figure 1 depicts an economy with only two
agents, j and k, such that ωj < ωk and mj > mk. Since ORPs are defined
in a space with several dimensions, we focus on the individual internal
preferences. Note that for any individual i ∈ N it is not possible to get
additional utility from the medical expenditure that is above mi.
Consequently, from this point onwards the internal indifference curves
become completely flat showing, then, that additional health expenditure
would not increase the level of utility. According to the initial conditions of
the present example we have that individual j has a smaller set of
opportunities than k. Therefore, agent j’s actual FHEC, c

mj

j (xj) (see the
black solid curve), is smaller than the one associated with her best
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Figure 1: The FHEC equal-split equivalent

equal-split bundle, cm
−

j (xj), which is obtained with the hypothetical
conditions (see the black dashed curve). This is so because the agent is
endowed with both a bad medical disposition and fewer resources than an
equal split of the social endowment. Note that this assessment of individual
well-being loss is exclusively related to an internal viewpoint. As regards
the relative views, we can consider that individual j experiences a utility
loss from observing that agent k enjoys a higher share of the social
endowment. As a result of this, j’s actual equivalent utility would not be
described by c

mj

j (xj), but by a smaller amount of consumption. More
precisely, j considers the social allocation to be equivalent to a scenario in
which she both was alone in the economy and had a bundle that entailed a
FHEC equal to λj(xN )c

m−

j (xj) < c
mj

j (xj) (see Figure 1). This relation
describes that individual j suffers a negative externality from observing
that k has a higher level of total expenditure than her.

3 Ethical axioms and social preferences

We will start this section by introducing the ethical axioms that our society
endorses. Next, we will use such principles to construct our SOF.

The first ethical axiom is a requirement which ensures, given the
individuals’ ORPs, that the solution is efficient:

SOF Axiom 1 (Strong Pareto): For all E ∈ E and xN , x
′
N ∈ Xn, if

xNR
mi

i x′
N for all i ∈ N ; then xNR(E)x′

N . If moreover, xNP
mj

j x′
N for some

j ∈ N ; then xNP(E)x′
N .
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In order to describe social preferences we need to combine Strong Pareto
with axioms that model transfers. As we have previously stated, in the
framework that we are analysing ORPs are assumed to be relevant in terms
of equality. Consequently, our fairness axioms aim to reduce well-being
differences that take into account the agents’ relative views over the social
allocation, something that we do by means of a particular well-being
dominance criterion. For instance, our second principle establishes that a
transfer of resources that reduces inequality between someone who is
better-off than in the allocation characterised by the best equal-split
situations and another agent who is worse-off than in this hypothetical
allocation cannot reduce social welfare, provided that both keep their own
preference relation with respect to such a hypothetical situation.
Additionally, to respect the relative views of those who are not involved in
the transfer they must remain indifferent between the pre- and the
post-transfer allocations. The aim of this axiom is to provide those who
have an excessively low well-being with a sort of ‘safety net’.

SOF Axiom 2 (Equal-Split Equivalent Solidarity) For all E ∈ E , xN , x
′
N ∈

Xn and ∆ ∈ R, if there exist j, k ∈ N such that,

cj + ej = c′j + e′j −∆,
ck + ek = c′k + e′k +∆,

x′
NP

mj

j xNP
mj

j (cm
−

i (xi), mi)i∈N ,

(cm
−

i (xi), mi)i∈NP
mk

k xNP
mk

k x′
N ,

with xNI
mi

i x′
N for all i 6= j, k; then xNR(E)x′

N .

This SOF axiom exhibits two important characteristics that are worth
emphasising. On the one hand, the transfer need not be strictly positive as
ORPs may entail that an individual is better-off (conversely, worse-off) after
paying (receiving) some resources. On the other hand, the axiom is defined
in terms of the relative view with respect to the FHEC equal-split equivalent
bundle, which is constructed by means of the best medical disposition and the
average resources in the society. Therefore, Equal-Split Equivalent Solidarity
also shows a concern for those who have less than an equal split of the
total resources and/or a very low medical disposition, fully exploiting this
way the agents’ heterogeneity. Nevertheless, although this fairness principle
addresses the differences that originate from factors which are beyond the
agents’ responsibility, the way in which these differences are compensated is
limited by the preference relation with respect to the hypothetical allocation
(cm

−

i (xi), mi)i∈N .
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To strengthen compensations for differences in initial resources and/or
health care needs, let us introduce an additional transfer axiom that allows
us to deal separately with those individuals who share their other-regarding
views. Specifically, we propose a slight variant of Equal-Split Equivalent
Solidarity that only applies to those who have identical ORPs for all
possible medical dispositions. That is, to those individuals who would
behave exactly in the same way whenever they were endowed with the same
medical disposition. This condition on the individual preferences, which is
fairly demanding, permit us to avoid clashes with the other two ethical
principles. As it was the case with the previous SOF axiom, this new
welfare-enhancing transfer cannot reverse the well-being positions of the
agents who are involved in it. Since they have identical other-regarding
views, such positions can be defined by means of the level of consumption
that would left an agent indifferent between the actual situation and the
perfect health allocation in which any other agent i would consume
cm

−

i (xi). Then, the individual who is worse-off (conversely, better-off) after
the transfer must remain better-off (worse-off) than in this hypothetical
allocation when obtaining the monetary resources that the other agent
would have in her own respective hypothetical situation. Formally,

SOF Axiom 3 (Equal Relative Views Solidarity) For all E ∈ E , xN , x
′
N ∈

Xn and ∆ ∈ R, if there exist ĉ, c̃ ∈ R++, j, k ∈ N such that Rm
j = Rm

k for
all m ∈ M, and moreover,

cj + ej = c′j + e′j −∆,
ck + ek = c′k + e′k +∆,

x′
NP

mj

j xNI
mj

j

(
(ĉ, mj), (c

m−

i (xi), mi)i∈N\{j}

)
P

mj

j

(
(c̃, mj), (c

m−

i (xi), mi)i∈N\{j}

)
,

(
(ĉ, mk), (c

m−

i (xi), mi)i∈N\{k}

)
P

mk

k

(
(c̃, mk), (c

m−

i (xi), mi)i∈N\{k}

)
I
mk

k xNP
mk

k x′
N ,

with xNI
mi

i x′
N for all i 6= j, k; then xNR(E)x′

N .

Let us now present a social ranking that satisfies these three axioms. To
do so, we define the following SOF:

Social Ordering Function 1 For all E ∈ E and xN , x
′
N ∈ Xn,

xNR
λ
lex(E)x′

N ⇔ (λi(xN ))i∈N ≥lex (λi(x
′
N ))i∈N .

Rλ
lex consists of the application of the leximin criterion (≥lex) to the FHEC

equal-split equivalent λi(xN ). Let us make use of this function to present our
result.

9

 
 

 
 

 
http://www.upo.es/econ 

 



Proposition 2 On the domain E , Rλ
lex satisfies Strong Pareto, Equal-Split

Equivalent Solidarity and Equal Relative Views Solidarity.

This outcome provides a basic description of the social preferences. More
precisely, Proposition 2 offers some conditions that any society that wants to
implement the ranking Rλ

lex must fulfil. It should be noted that this result
does not give a complete characterisation as other SOFs may also satisfy the
ethical principles that we endorse. Moreover, changes in the ethical principles
will not have an innocuous effect on the social preferences, and if one opts
for alternative fairness axioms the ranking of allocations would have to be
changed accordingly. For instance, if the axioms were focused on the amount
of resources that would make the individual indifferent between the actual
and the hypothetical allocations, the corresponding SOF should minimise the
maximum value of such an amount. As regards the relative views, one may
defend that they should not matter for equality, and that only Strong Pareto
should take individual ORPs into account. Then, fairness axioms should not
compensate individuals for their other-regarding views, and hence the social
preferences would no longer be grounded on the value of λi(xN ). In such
a scenario we could study the additional properties that we should impose
on ORPs in order to recover a solution that matches the one obtained in
the case of self-centered preferences (see Decerf and Van der Linden 2016).
Such a solution would imply maximising the minimum value of the actual
proportion between c

mi

i (xi) and cm
−

i (xi) (see Figure 1)

4 Discussion

The aim of this note is to develop a framework that allows us to make fair
welfare evaluations when agents have ORPs and health is one of the
dimensions of individual well-being. Additionally, and grounded on this
framework, we have proposed a measure of this well-being which is defined
as the individual relative view of an optimal hypothetical situation that
entails the state of perfect health and the absence of externalities.

Finally, it is important to stress that other SOFs different than the one
proposed here may also satisfy the principles endorsed by our society. So
far, the only way to obtain complete characterisation results with ORPs
is to focus on models in which agents have relative views on the average
consumption alone (see Treibich 2015). The derivation of characterisation
results in complex settings like the one depicted in the present paper will be
part of a future research. Another issue for which our framework could be
a starting point is the evaluation of the implications that ORPs might have
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on the design of an optimal income tax schedule for the provision of health
care.

A Appendix

A.1 Proof of Proposition 1

For any E ∈ E , let us consider an allocation xN ∈ Xn. Because of
Consumption Desirability, each individual i ∈ N prefers a strictly positive
level of consumption than no consumption at all, no matter the others’
situation. Therefore, for any c > 0 it has to be the case that

((c, e), xN\{i})P
mi

i

(
(0, mi), (c

m−

j (xj), mj)j∈N\{i}

)
. Hence, due to

monotonicity in one’s own consumption the FHEC equal-split equivalent
λi(xN ) cannot be negative.

As regards the existence of λi(xN ), due to the previous result, together

with continuity and monotonicity, there exists λ̂ ∈ R+ such that for all

λ ≤ λ̂ we have that xNR
mi

i

(
(λcm

−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
. With

respect to the situations that are preferred to xN , for some extreme versions
of altruism and egoism there may be some allocations for which no λ ∈ R++

guarantees that
(
(λcm

−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
P

mi

i (xi, xN\{i}).

Specifically, if xN\{i} is sufficiently small (respectively, large) an extremely
egoistic (altruistic) individual may be so well-off that λi(xN ) might go to
+∞. Nevertheless, due to Plurality of Preferences there exists a set of
individuals NS ⊂ N who have self-centered preferences. For such agents it
is always possible to find a value λ̃ ∈ R++ such that, by monotonicity, for

all λ ≥ λ̃ we have that
(
(λcm

−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
R

mi

i xN .

Additionally, among the agents who have altruistic preferences, NA ⊂ N ,
the value of λ̃ can also be defined for those who do not exhibit extreme
relative views, a group that we denote by NA

1 ⊆ NA. The same happens for
those who have egoistic preferences, that is, NE

1 ⊆ NE ⊂ N . As a result of

this, for any i ∈ N1 = NS ∪ NA
1 ∪ NE

1 6= ∅ this critical value λ̃ is

well-defined. Hence, for any i ∈ N1 both values λ̂ and λ̃ exist, and given
that R+ is a connected space, by continuity there exits λi(xN ) ∈ R+ such

that xNI
mi

i

(
(λi(xN )c

m−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
.

Finally, let us assume that for any individual i ∈ N1 there exist
λi(xN ), λ

′
i(xN) ∈ R+ such that λi(xN) > λ′

i(xN ). Because of monotonicity

in one’s own consumption
(
(λi(xN)c

m−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
Pmi

i
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(
(λ′

i(xN)c
m−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
. That is, the individual is not

indifferent between the two previous allocations, and hence λi(xN ) and
λ′
i(xN ) cannot both at the same time represent her preferences over the

allocation xN ∈ Xn.
Consequently, the smallest λi(xN) in the economy is well-defined, that is,

this value exists and it is positive and unique.

A.2 Proof of Proposition 2

For any E ∈ E , let us consider xN , x
′
N ∈ Xn such that xNR

mi

i x′
N . Hence,(

(λi(xN)c
m−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
R

mi

i

(
(λi(x

′
N )c

m−

i (xi), mi), (c
m−

j (xj), mj)j∈N\{i}

)
.

By reflexivity and strict monotonicity in one’s own consumption we can
conclude that λi(xN ) ≥ λi(x

′
N ), and hence the FHEC equal-split equivalent

λi(xN ) is a valid representation of Rmi

i .
We now show that Rλ

lex satisfies the axioms that our society endorses.
• Strong Pareto: let us take xN , x

′
N ∈ Xn with xNR

mi

i x′
N for all i ∈ N .

Since λi(xN) represents Rmi

i it follows that mini∈N λi(xN ) ≥ mini∈N λi(x
′
N),

and hence according to Rλ
lex we have that xNR(E)x′

N . If there exists j ∈ N

such that xNP
mj

j x′
N then λj(xN) > λj(x

′
N ). Therefore, xNP(E)x′

N .
• Equal-Split Equivalent Solidarity : let us take ∆ ∈ R and xN , x

′
N ∈ Xn

in which there exist j, k ∈ N such that cj + ej = c′j + e′j −∆, ck + ek = c′k +

e′k + ∆, x′
NP

mj

j xNP
mj

j (cm
−

i (xi), mi)i∈N and (cm
−

i (xi), mi)i∈NP
mk

k xNP
mk

k x′
N .

By definition λi((c
m−

i (xi), mi)i∈N) = 1 for all i ∈ N , which implies that
λj(x

′
N) > λj(xN ) > 1 > λk(xN ) > λk(x

′
N ). Moreover, λi(xN) = λi(x

′
N) for

all i 6= j, k, and hence according to Rλ
lex we have that xNR(E)x′

N .
• Equal Relative Views Solidarity : let us consider ∆ ∈ R and xN , x

′
N ∈

Xn in which there exist individuals j, k ∈ N with Rm
j = Rm

k for all m ∈ M
such that cj + ej = c′j + e′j −∆ and ck + ek = c′k + e′k +∆. Moreover, there
exists ĉ, c̃ ∈ R++ such that the following preference relations are satisfied:

x′
NP

mj

j xNI
mj

j

(
(ĉ, mj), (c

m−

i (xi), mi)i∈N\{j}

)
P

mj

j

(
(c̃, mj), (c

m−

i (xi), mi)i∈N\{j}

)
,

(
(ĉ, mk), (c

m−

i (xi), mi)i∈N\{k}

)
P

mk

k

(
(c̃, mk), (c

m−

i (xi), mi)i∈N\{k}

)
I
mk

k xNP
mk

k x′
N ,

with xNI
mi

i x′
N for any i 6= j, k. Given that the FHEC equal-split equivalent

is a valid measure of Rmi

i we can establish that:

λj

(
(ĉ, mj), (c

m−

i (xi), mi)i∈N\{j}

)
= ĉ

cm
−

j
(xj)

= ĉ

cm
−

k
(xk)

= λk

(
(ĉ, mk), (c

m−

i (xi), mi)i∈N\{k}

)
,

λj

(
(c̃, mj), (c

m−

i (xi), mi)i∈N\{j}

)
= c̃

cm
−

j (xj)
= c̃

cm
−

k
(xk)

= λk

(
(c̃, mk), (c

m−

i (xi), mi)i∈N\{k}

)
.
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These equalities hold because j and k share the same relative views, which
implies that cm

−

j (xj) = cm
−

k (xk). As a result of this we have that λj(x
′
N) >

λj(xN) > λk(xN ) > λk(x
′
N ). Moreover, since the rest of the agents must

remain indifferent between the two allocations, it must be the case that
λi(xN ) = λi(x

′
N ) for all i 6= j, k. Consequently, according to Rλ

lex we conclude
that xNR(E)x′

N .
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