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tiplier e�ects and considerably enriches the analysis of e�ciency and equity. E�ciency involves

coordination between economic and social interactions, may depend on social norms, and may

strongly interact with the distribution of resources. Equity can be de�ned in a comprehensive,

socioeconomic way, and a decomposition into an economic and a social component is possible.
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1 Introduction

Since Adam Smith's Theory of Moral Sentiments, Veblen's Theory of the Leisure Class (Veblen 1934)

and Becker's �Theory of social interactions� (Becker 1974), economists have been aware that there is

an important social side to people's lives. A very large economic literature on social interactions has

blossomed in the last decades.

This literature can be divided into three broad categories. One branch studies particular social phe-

nomena and examines their e�ect on economic activity. These phenomena include conformism and

social multiplier e�ects, as well as multiple equilibria, and it generally focuses on one variable of choice,

such as a particular cultural, moral or consumption behavior (e.g., Bernheim 1994, Akerlof 1997, Bren-

nan and Pettit 2004, Brock and Durlauf 2001, Durlauf 2001, Durlauf and Ioannides 2010, Gintis 2017,

Gui and Sugden 2005, Ho� and Stiglitz 2016, Manski 2000). In some approaches there is a direct desire

to conform to the others' behavior, whereas in others there is external policing through approval and

blame. Di�usion through networks, in particular, has recently been extensively studied (Jackson 2008,

Bramoullé et al. 2016).

A second branch of the literature investigates how social aggregates, such as social capital, social norms,

social identities and narratives a�ect economic activity. It has adopted the sociological notion of social

capital (Bourdieu 1979, Coleman 1994, Putnam 2002) and examined how social capital, competition

for social status, social identities and social norms or even mere narratives in�uence economic decisions,

in particular human capital investment, savings and consumption behavior, as well as how, conversely,

economic decisions and economic transformations shape social structures such as class hierarchies and

segregation (Akerlof and Kranton 2000, Cole, Mailath and Postlewaite 1992, 1998, Becker and Murphy

2000, Benabou 1993, 1996, Frank 1985, Ho� and Stiglitz 2016, Kolm 2005, Loury 1977, Coate and

Loury 1993, Mailath and Postlewaite 2003, 2006, Snower and Bosworth 2016, Shiller 2019).

A third branch of the literature explores the psychological microfoundations of social in�uences with

regard to economic decision making. Taking inspiration from psychology (e.g., Fiske 2005, Kahneman

et al. 1999) and direct experimental evidence, it reveals how sensitive people are to social comparisons

and fairness evaluations, how in�uenced they are by the social context, how much they care about

others (Rabin 1993, Fehr and Schmidt 1999, Fehr et al. 2002, Cherchia et al. 2017, Layard 2005),

and how the desire to be esteemed is a key social enforcement lever beside the fear of punishment and

economic incentives (Brennan and Pettit 2004, Benabou and Tirole 2003, 2006). This can be enlarged

to include other desires such as genuine caring (Cherchia et al. 2017), a desire for belonging (as in

identity theory), and so on.

As this broad literature provides many illuminating analyses of the way in which real-life economies,

�embedded� (Polanyi 1944) in social settings, di�er considerably from the textbook economic model,

the time may be ripe for rethinking the basic general equilibrium model and revisit the standard

economic concepts of e�ciency and equity that have been developed for that classical model. The

purpose of this paper is to o�er a tractable framework in which general equilibrium e�ects and social

interaction e�ects are jointly featured. The basic idea of this paper is to examine the interaction

between a general economic equilibrium model and a Nash social equilibrium model and study the
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features of the �Nash-Walras� equilibria of this integrated model. This model is a standard economic

Arrow-Debreu model embedded in a social game, resembling the integrated models of the economy

and the environment (e.g., Nordhaus and Boyer 2000). The social game is a simple interactive game in

which every individual directs some action to every individual (including oneself), and social success

depends on the level of support or reinforcement received from others. The Nash-Walras equilibrium

of this model contains the competitive equilibrium in the economy and the Nash equilibrium of the

larger social game. The formal concept of such a combined model already exists in the literature

(Ghosal and Polemarchakis 1997, Minelli and Polemarchakis 2000). The purpose of this paper is to

use a version of this model in which social interactions and social outcomes are �eshed out in relevant

ways in order to revisit key concepts and results of e�ciency and equity analysis, and o�er tools for

possible applications.

This model is general enough to encompass the conformism mechanism of social interaction models,

the enforcement of norms by social pressure, patterns of grouping and segregation, power relations

as well as competition for status and power. It displays general equilibrium e�ects alongside social

multiplier e�ects, which enriches the analysis of social and economic transformations induced by ex-

ogenous parametric changes. This model distinguishes two channels of interdependence between the

economic module and the larger social game. One channel operates through people's preferences, or

more generally character formation, which may involve in�uence of the social context on economic

preferences. The other channel lies in the determination of social success, i.e., in the rules of the social

game, in which economic activities may in�uence social outcomes, and therefore may be determined

by social strategic considerations. These are the two senses in which the Walrasian economic model

is embedded in the social model. Each channel brings in externality e�ects and thereby important

sources of ine�ciency, independently of the possible presence of intrinsic ine�ciency in the social game.

As far as equity is concerned, this model makes it possible to examine the relationship between economic

inequality and social inequality, and raises the question of de�ning equity in a way that encompasses

the economic and the social dimensions of people's lives simultaneously. As can be expected, economic

inequality is likely to be correlated with social inequality when the social game makes social status

partly depend on economic assets, but it is insu�cient as a metric for general inequality. General

socioeconomic inequality can be measured by extending money-metric utilities, which are already

familiar in the literature on well-being (Fleurbaey and Blanchet 2013), to include social dimensions.

This provides a convenient generalization of the measurement of economic inequality and o�ers the

possibility to disentangle the contribution of economic inequality from other social factors in the

measure of general socioeconomic inequality.

Beyond proposing a framework, this paper o�ers insights into key e�ciency and equity characteristics

of a socially embedded economy. First, socioeconomic e�ciency requires not only e�cient economic

markets and e�cient social interactions, but also e�cient coordination between the economic and social

spheres. The last one is both important and di�cult to ful�ll, since the commodi�cation of many social

relations is impossible, while the typical coordination mechanisms of the social sphere (social norms,

tacit reciprocity, or centralized coordination) may not be up to such a task. Second, socioeconomic

e�ciency does not require the absence of externalities, but a suitable combination of shared goals in

social interactions and balancing conditions on the population's willingness to pay for externalities.
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Such conditions are di�cult to satisfy but reveal potential mechanisms by which the ine�ciency impacts

of externalities can be reduced. Third, the pursuit of economic equity can clash with e�ciency through

an often ignored channel, namely, the fact that heterogenous preferences in the population about the

relative value of economic and social outcomes requires attending to socioeconomic inequalities in a

comprehensive way that is sensitive to these preferences. This fact does not impugn the observation

that reducing economic inequalities can have broad social bene�ts by making social relations easier

between individuals whose lifestyles are made to converge, and this observation is easily modeled in

our framework. Fourth, insofar as economic transactions alter individuals' social status, their impact

on socioeconomic inequalities may be quite di�erent from their impact on wealth or consumption,

and this appears particularly relevant for the labor market, in which unequal power and status get

contracted in addition to wages.

Several limitations of this model must be mentioned. In particular, it assumes perfect competition and

the absence of market failures on the economic side, it ignores the fact that some social interactions

occur within market transactions, which is likely to generate market power as well, and it excludes

social impacts on the available production technology. These issues have been brie�y examined in

Fleurbaey et al. (2021), from which this paper originates, and will be further explored in follow-up

papers. Another limitation is that the model is static and has a �xed population, and therefore leaves

out a key set of dynamic social phenomena, in particular intergenerational transmission (as in Cole,

Mailath and Postlewaite 1992, 1998 or Verdier and Zenou 2018) and the dynamics of interpersonal

interactions. However, static analysis is able to uncover key structural insights of steady-state dynamic

equilibria. A third limitation is that government interventions and in particular second-best policies

are not examined in this paper. The current model can only serve to perform comparative statics

analysis of parametric changes that a government could initiate. We summarize some insights in the

conclusion, and leave a more detailed study of public policy to follow-up research.

One may legitimately wonder what value added there is in a general model, given the already rich

literature in social economics. We believe that, while special models are great to provide examples of

patterns and phenomena, a general analysis of e�ciency and equity cannot be developed without a

su�ciently general framework. Thus, this paper contains not only observations of phenomena (inef-

�ciency, social multiplier, inadequacy of economic equity, ambivalence of social e�ects of trade) that

could be shown in more special models, and indeed uses examples to illustrate them, but also provides

general conditions for e�ciency and a general analysis of socioeconomic inequality that could not be

done without this framework. Moreover, arguably, given how the general equilibrium framework has

been formative in the construction and di�usion of economic knowledge, there is value in a similarly

general framework above and beyond the multiple speci�c models of social economics that focus on

particular aspects: A general model helps organize concepts and provides structure to research ques-

tions. Last but not least, as e�orts are underway to make economics students aware of the broader

social issues underlying economic analysis, such a framework can help in teaching these ideas at a

suitable level of generality.

The paper is structured as follows. Section 2 introduces the model and four special cases of this model

that disentangle the various types of interactions between the economic sphere and the broader social

sphere. Sections 3 and 4 then examine what happens to the study of e�ciency and equity, respectively,
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in this model. Section 3 studies general �rst-order conditions for e�ciency (3.1), while examples

involving the special cases of the model illustrate possible ine�ciency patterns and how economic

circumstances and social norms can alter these patterns (3.2, 3.3), and tentative conclusions about

the di�culty to achieve full e�ciency are drawn (3.4). Section 4 focuses on equity and �rst analyzes

economic inequalities in three directions, �rst identifying features of the social game that determine

the correlation between economic and social inequalities (4.1.1), then showing how to compute general

equilibrium e�ects and social multiplier e�ects of economic redistribution reducing the gap between

social groups (4.1.2), and �nally showing that economic equality may be an ine�cient objective in the

presence of heterogeneous preferences about economic and social standing (4.1.3). Therefore, a measure

of socioeconomic well-being is proposed that o�ers a Pareto-compatible way to pursue inequality

reduction (4.2), and is amenable to computing a decomposition of socioeconomic inequalities into

contributions from economic inequalities and contributions from social inequalities, as well as from

correlations between these inequalities (4.3). Section 5 concludes. The proofs of propositions are

gathered in the online appendix.

2 An integrated Nash-Walras model

The basic model starts with a standard Arrow-Debreu general equilibrium model and embeds it in a

social game, in similar fashion as integrated climate-economy models feature a standard Solow growth

model connected to a climate module, but with the key di�erence that the social sphere is still the

locus of human strategic action. Even though this is only a �rst step toward the integration of the

economic and the non-economic, it already contains several channels of interactions, and therefore we

will introduce speci�c subcases of this basic model in which the speci�c channels are isolated. This

section introduces the general basic model and its relevant three special cases.

2.1 General framework

To keep things simple, and take the most favorable outlook for the economic sphere of the model as a

starting point, the economy part of the model is an Arrow-Debreu economy with constant returns to

scale in production, perfect competition and no externalities. Market imperfections will be introduced

in sections 6-7.

2.1.1 Individual behavior

There is a �nite number of individuals i ∈ N = {1, ..., n} . Each individual's situation is described

by a pair (xi, yi) , where xi ∈ Xi ⊂ R`+ is a vector of ` > 1 commodities consumed by i, and yi a

vector of personal and collective outcomes in the social sphere that are relevant for individual i. Total

production takes the form of a transformation of commodities q ∈ Q ⊂ {0} ∪
(
R` \ R`+

)
, where a

positive component of q is an output and a negative component an input, and Q is a cone. We assume

constant returns to scale (i.e., Q is a cone) in order to avoid having to track the distribution of pro�t
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among individuals. When Q = {0} , there is no production and the model describes a pure exchange

economy.

Individual preferences are represented by a utility function ui (xi, yi) . This utility function can actually

capture much more than standard preferences. Since social in�uences really shape individuals' mindset

and determine their personal development, this function can capture deep and formative impacts of

social interactions on the individual. In that sense, this model allows for dramatic departures from the

standard economic model in which preferences over xi are stable. What we keep from the standard

approach, though, is that individual behavior is assumed to rationally strive for personal well-being

according to the true function ui. This means that in our analysis, individuals choose social relations

that make them grow and they systematically shun social interactions that would have a nefarious

in�uence on their personal development. It is obvious that this assumption is not realistic. But we

retain it here because our focus is on the fact that, in spite of such a demanding rationality assumption,

there are serious obstacles to achieving a social optimum in this model. It is obvious that things are

much harder if individuals adopt self-destructive strategies.

Each individual faces two contraints, the economic and the social one. The economic constraint is a

typical budget, and it is assumed in sections 1-6 that individuals are price-takers:

x ∈ Xi and pxi ≤ pωi,

where ωi is i's endowment. Commodities can include labor services.

The other constraint brings the social game into the picture. It says that yi is obtained through a

game form of the type

yi = Fi (x, s) ,

where x = (x1, ..., xn) is the economic allocation and s = (s1, ..., sn) is the pro�le of social strategies

si ∈ Si in the population. The function Fi encapsulates how i's social outcome depends on social

strategies but also on the economic allocation. Market prices do not appear explicitly as an argument of

Fi but the market value of x (re�ecting i's wealth, a potentially relevant variable for social strati�cation)

can be retrieved when a price vector supports every bundle xi (i.e., delineates a hyperplane that is

tangent to the upper contour set of the individual at xi). Thus, this model makes room for wealth

comparisons in the social game.

In this game, the interdependence between commodities and social interactions can go both ways.

Some social patterns may require certain economic distributions, but conversely, it may be impossible

for an individual to adopt an economic lifestyle without the realization of certain social strategies. To

keep the analysis simple, we will assume that the set of strategies available to i is a �xed Si, and that

all interdependent feasibility constraints between x and s, or between si and s−i, are embodied in the

function Fi.

6



2.1.2 Fleshing out the social game

As there appears to be a strikingly similar structure in many social interactions, one can attempt

to provide a more precise description of the social game, at a similar level of abstraction as the

Arrow-Debreu economic model. The common structure in social games comes from their distributed

reinforcing nature. That is, every individual directs a more or less supportive action at every individual

(including oneself), and the outcome for an individual is an increasing function of the level of support

received by this individual. The support itself may be aimed at two di�erent types of outcomes: a

collective achievement (joint activity, common beliefs), or a personal outcome (status, power). Hybrid

outcomes are also commonplace, when group gatherings and actions play a role in social competition

for status or power.

Formally, let si = (sij)j=1,...,n, where each sij ∈ R
m is a level of support in dimensions d = 1, ...,m.

The individual outcome yi ∈ Rm includes the same dimensions d = 1, ...,m, some of which may simply

be traces of x and s, if the individual cares about the distribution of consumption or the strategies

deployed by the others. The function Fid (x, s) in dimension d is assumed to be a non-decreasing

function of the vector (sjid)j=1,...,n . The number of dimensions m can be large because it can include

the existence of a link between any pair of individuals in a network, and there may be several di�erent

networks for di�erent joint activities.

Di�erent types of functions Fid (x, s) embody di�erent social norms for various outcomes. Here are

salient examples, with illustrations for collective achievements and personal outcomes, when relevant:

� the veto function yid = minj∈Nid
sji enables every j in a certain subset Nid to limit the outcome

yid :

� collective: whether i befriends l can be vetoed by i, l and perhaps a few others among their

relatives;

� personal: i's credibility may be determined by the individual who trusts him the least, if

such opinions are common knowledge;

� the claim function yid = maxj∈Nid
sji enables every j in a certain subset to up the outcome yid :

� collective: how often the Smiths and the Joneses have dinner together may depend on the

one who extends the most invitations;

� personal: in order to get a position, one acceptance may su�ce;

� the additive function yid =
∑
j∈Nid

sji enables every j in a certain subset to add up to the

outcome :

� collective: community life depends on multiple contributions (as for a public good);

� personal: people heap praise or blame on i;

� the rank function yid = r if
∑
j sji has rank r in the distribution of

∑
j sjl, l = 1, ..., n :
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� personal: status or power depends on the relative support received, e.g. getting a plurality

of votes in an election;

� the a�ordability function yid = min {xik, sijd}:

� personal or social: a certain social strategy (e.g., initiating a relation) is possible only with

the required wherewithal in resources;

� the gatekeeper function yid = xiksgn
(
sijd − s∗ijd

)
;

� personal: the individual su�ers a social penalty for consuming xik unless she �conforms� by

having sijd > s∗ijd; this can serve to police social behavior through market access discrimi-

nation;

� the contest function yid = f (xjk, j = 1, ..., n) where f is increasing in xik and decreasing in xjk

for j 6= i, and k is a commodity (or a subset of commodities) representing expenses in the contest:

� personal: status may be obtained by ostentatious consumption.

� the solo function yid = siid marks a purely individual decision:

� personal: i joins an institution (e.g., a religious denomination), makes a public statement

(e.g., an outing), or adopts any observable behavior that may not directly a�ect others'

personal outcomes but will potentially shift their strategies in equilibrium;

The next to last example only involves economic actions, and one can interpret buying a quantity of

commodity k as supporting one's own status, while the others do the same on their own count. No

support for others is considered in this example, but one could introduce it by allowing for gifts.

More examples will be given in the paper, but it should be clear that this model encompasses most of

the social interaction games of the literature, with the exception of dynamic and intergenerational

models.

Formal institutions other than the market economy can be depicted in this model in two ways. First,

the functions Fi can embody di�erent social roles. For instance, one individual occupying a position

of authority may be entitled to promote or demote another individual, whereas the latter has no

such reciprocal power. An alternative way to have institutions in the model may derive from the

social game having multiple equilibria, each of which represents a particular institution. For instance,

once an individual asserts authority, it may be a best response for another to accept it rather than

undertake a costly rebellion, and this may enshrine the hierarchy among them. Informal institutions

such as social norms can also be depicted in the same two ways. For instance, the veto function

and the claim function can depict opposite norms regarding social interactions. For instance, does

conversation between two individuals stop when one wants to, or when both want to? Similarly, norms

can operate as selection devices in the case of multiple equilibria, such as whether one should support

one's elderly parents or send them to an institution (see Ex. 3 in section 3.3). In addition, norms

can also be incorporated in the model through preferences for certain behaviors (possibly out of sheer

conformism) and willingness to punish deviations.
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2.1.3 Nash-Walras equilibrium

In summary, individual i selects his economic and social behavior by solving the following program:

max
xi∈Xi,si∈Si

ui (xi, yi)

such that

{
pxi ≤ pωi,

yi = Fi ((xi, x−i) , (si, s−i)) .

This program assumes that the individual takes prices and other individuals' strategies as given,

corresponding to competitive economic behavior and Nash-type strategic behavior.

A Nash-Walras equilibrium of this model is a pair (x, y) such that, for a price vector p and a strategy

pro�le s:

NW-i) every i solves the above program;

NW-ii) the markets clear:
∑
i xi =

∑
i ωi + q;

NW-iii) q maximizes pq for q ∈ Q.

Observe that the market clearance condition is separate from individual maximization, whereas the

feasibility constraints on social strategies and outcomes are included in the functions Fi.

A Nash-Walras equilibrium includes two component subequilibria in the two spheres. The Walras

subequilibrium is de�ned for a given strategy pro�le s as follows. The economic allocation is a Walras

subequilibrium if there is a price vector p such that:

W-i) every i solves the following program:

max
xi∈Xi

ui (xi, yi) such that

{
pxi ≤ pωi,

yi = Fi ((xi, x−i) , s) .

W-ii) the markets clear (same as WN-ii);

W-iii) production choice (same as WN-iii).

In the Walras subequilibrium, the individual takes account of the in�uence that the choice of xi has

on the social outcome yi.

The Nash subequilibrium is de�ned as follows, for a given economic allocation x. The social outcome

y is a Nash subequilibrium if there is a strategy pro�le s such that:

N-i) every i solves the following program:

max
si∈Si

ui (xi, yi) such that yi=Fi (x, (si, s−i)).

It is worth noting an apparent asymmetry between the Walras and the Nash subequilibria. In the

former, the individual takes account of the social consequences yi of economic decisions xi, via the
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function Fi ((xi, x−i) , s), whereas in the latter, social strategies appear not to have any economic

consequences. This may seem odd, since the function Fi ((xi, x−i) , s) does encapsulate the possibility

that certain economic actions are possible only in conjunction with certain social strategies (e.g., access

to a particular market may be barred unless a social relation is established with a gatekeeper). But

social outcomes and economic outcomes are inherently di�erent. Once economic decisions are �xed,

there is nothing that can be done about it through social actions, because physical transactions are

given: in the case of private goods, strategies and outcomes are the same thing since there is no

di�erence between buying a good and obtaining it. In contrast, an economic decision may have the

power to alter social outcomes, which have symbolic dimensions, even if social strategies s are also

physically given and unalterable.1

Proposition 1 For a pair (x, y) to be a Nash-Walras equilibrium, associated to a price vector p and

a strategy pro�le s, it is necessary that x be a Walras subequilibrium for the given s (and associated

to the same vector p) and y be a Nash subequilibrium for the given x (and associated to the same

s). This is also su�cient if, for every i, there is an increasing transform ϕ such that the function

Φi (x, s) = ϕ ◦ ui (xi, Fi (x, s)) is concave and continuously di�erentiable in (xi, si) .

Conditions for the existence of a Nash-Walras equilibrium can be derived from adapting Ghosal and

Polemarchakis (1997, Prop. 1).2

Proposition 2 A Nash-Walras equilibrium exists under the following assumptions:

� The function Ui (x, s) := ui (xi, Fi (x, s)) is continuous in (x, s) and non-satiable in xi;
3

� The set Xi is closed and convex;

� The set Si is compact and convex;

� The individual endowment ωi � 0;

� The cone Q is closed;

� For every p and (x−i, s−i), the set of (xi, si) maximizing Ui (x, s) such that pxi ≤ pωi is convex.

A su�cient condition for the last property to hold is the following:

� The function ui quasi-concave in (xi, yi) and non-decreasing in every component of yi, and every

component of Fi is concave in (x, s).

1This technical asymmetry does not give any special dominance to the economic sphere in driving the whole social
system. The individuals' economic behavior may be very strongly in�uenced by social considerations, norms and social
pressure.

2There are several di�erences with Ghosal and Polemarchakis (1997) in our model. First, the social game makes
it possible for the whole economic allocation to in�uence individual well-being, rather than only the individual's own
economic bundle. Second, we introduce a production sector. Third, economic bundles are here depicted as �nal bundles
rather than trades, and endowments are made explicit.

3�Non-satiable in xi� means that for every (x, s), every neighborhood N ⊂ Xi of xi, there is x′i ∈ N such that
Ui

(
x′i, x−i, s

)
> Ui (x, s).
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These su�cient conditions for existence of an equilibrium are rather standard and in this light may not

appear very demanding, except the last one regarding si and convexity of Si. In many real-life social

games, strategies are discrete (tell the truth or lie, accept or decline...), and in such cases, existence of

equilibria in pure strategies is much harder to guarantee.

Overall, this model is meant to be as simple as possible while allowing for an interesting range of social

phenomena. Many extensions and re�nements of this model deserve to be considered. As already men-

tioned, the dynamics of social interactions, including through intergenerational transmission, would

bring a new range of interesting issues, and relatedly, risk, uncertainty and imperfect information

would bring about many important phenomena which have been the subject of much research in game

theory and information economics. Other valuable extensions would allow further social interference

in the economy through social games around public good contributions, voluntary and forced transfers

of resources (gifts, theft and extorsion), and social relations happening in market transactions them-

selves. Finally, behavioral issues appear even more relevant for social interactions than for economic

transactions, and should also be a priority for possible re�nements. While each of these directions

appears highly relevant and promising, we hope that the simple model proposed in this paper can

serve as a useful cornerstone on which such extensions can be built.

2.2 Disentangling interdependence between economy and society

The reason why the model is not simply written in terms of two variables (xi, si) with a general

other-regarding utility function ui (x, s), but also includes the �social� variable yi is that it makes it

possible to more concretely depict interactions between x and s in determining social outcomes, and

thus, enables us to distinguish the interactions between the social and the economic that take place

in the individuals' preferences from those that come through feasibility constraints. In particular, it

is illuminating to disentangle the various interactions by looking at speci�c variants of the model in

which the interaction between the economic and the social is severed in speci�c ways. Four restrictions

are worth considering, two on preferences and two on the social game (the restrictions listed here are

meant to apply to all individuals):

� Separable preferences: ui (xi, yi) = vi (fi (xi) , gi (yi)) , where vi is increasing in fi (xi) ∈ R, the
subutility on commodities, and gi (yi) ∈ R, the subutility on social outcomes.

� Pure economic preferences: ui (xi, yi) = fi (xi), i.e., the individual does not care about social

outcomes.

� Separable social function: Fi (x, s) = Gi (hi (x) , ki (s)) ∈ R, where Gi is increasing in hi (x) ∈ R,
the economic outcome, and ki (s) ∈ R, the purely social outcome. A key restriction here is that

Fi is assumed to be one-dimensional.

� Pure social game: Fi (x, s) = Fi (s), i.e., the social outcome that matters to i is independent of

the economic allocation (but may be multidimensional).
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yi = Fi (x, s) Gi (hi (x) , ki (s)) Fi (s)

ui =

(separable

social

function)

(pure

social

game)

ui (xi, yi) Full model (4)

Separate

Nash

subequilibrium

(3)

x−i has no

in�uence on i

vi (fi (xi) , gi (yi))

(separable

preferences)

(2)

Maximize

gi (yi)

in Nash

subequil.

(1)

Separate

Walras and

Nash

subequilibria

fi (xi)

(pure

economic

preferences)

si only used to lift

constraints on trade

(0)

Social game is irrelevant,

no externalities at all

Table 1: Restricted interactions between the economic and the social spheres

Table 1 brie�y depicts what happens to the Walras and Nash subequilibria when various restrictions

are combined. A subequilibrium is �separate� when it does not depend on the other sphere.

The contents of the cells numbered (1)-(4) of Table 1 are explained in detail in the next subsections, as

they represent interesting variants of the main model. The conventional economic analysis, as in the

classical Arrow-Debreu model, is featured in cell (0), where individuals are only interested in their own

private consumption and do not care at all about the social game, which moreover exerts no constraint

on the economy. This table shows how restrictive this conventional framework is. The other cells are

not studied in more detail in this paper, as they provide more straightforward results or less valuable

insights.

2.2.1 The park model (social interactions independent of economic interactions)

The cell numbered (1) can be intuitively described by reference to the typical American �park�, where

social interactions do occur, but in a break from the economic part of life since everyone comes in

casual out�t, so that it is hard to notice economic inequalities. Conversely, what happens in the park

has no in�uence on the economy.

This model, with separable preferences ui (xi, yi) = vi (fi (xi) , gi (yi)) and a pure social game yi =

Fi (s) , completely separates the economic subequilibrium from the social subequilibrium. The eco-

nomic subequilibrium in this model is an allocation x such that, for a price vector p :

i) every i chooses xi ∈ R`+ so as to maximize fi (xi) such that pxi ≤ pωi;

ii) the markets clear:
∑
i xi =

∑
i ωi + q;

iii) q maximizes pq for q ∈ Q.

The social subequilibrium is a social situation y such that, for a strategy pro�le s:

iv) every i chooses si ∈ Si so as to maximize gi (yi) such that yi = Fi (s) .

12



As one can see, (i)-(iii) form a standard Walrasian equilibrium, while (iv) forms a standard Nash

equilibrium. This model is particularly interesting because, even though the two subequilibria are

separate, it retains some interdependence in individual preferences over fi, gi.

2.2.2 The backyard model (economically supported social interactions)

The model in cell numbered (2) keeps preferences separable, ui (xi, yi) = vi (fi (xi) , gi (yi)), but rein-

troduces economic a�airs into social interactions, yi = Fi (x, s) . This variant can again be illustrated

by a typical American institution, the �backyard,� where social interactions happen only when one can

a�ord to invite people and o�er them drinks and food, although it entails little interaction between

economic and social aspects in preferences.

In this case, the Nash subequilibrium is simpli�ed because it is now based on the individual program:

max
si∈Si

gi (yi) such that yi=Fi (x, (si, s−i)),

where the in�uence of x is con�ned to the feasibility of social outcomes, and no longer bears on

preferences. In contrast, in the Walras subequilibrium, the individual still has to take account of the

in�uence of xi over yi and cannot simply maximize fi (xi):

max
xi∈R`

+

vi (fi (xi) , gi (yi)) such that

{
pxi ≤ pωi,

yi = Fi ((xi, x−i) , s) .

For instance, being better dressed may make the individual able to invite a friend to a restaurant,

and have a better chance that the friend will be interested in spending time with him. To sum

up, separability in preferences does not produce separation of any of the subequilibria, because the

interaction of x and s in function Fi plays a key role.

2.2.3 The community model (economic interactions with social contagion)

Cell number (3) contains a variant that does the opposite of the backyard model. It drops separability

in preferences but shuts down any interaction between economic and social a�airs on the feasibility

side: yi = Fi (s) . To make this con�guration intuitive, one may think of contagion e�ects coming from

being in relation with other people in a non-economic community.

In this case, it is now the Walras subequilibrium that is simpli�ed, since the individual program boils

down to:

max
xi

ui (xi, yi) such that pxi ≤ pωi.

This does not mean, however, that when solving the full program, the individual neglects the social side

when making the economic decision about xi. This choice will alter the optimal strategy si through

the preference interaction. This can occur, for instance, when certain social interactions make one seek

certain commodities (e.g., gifts of a speci�c kind), which, conversely, makes these social relations more

13



attractive when one has access to these commodities. It also happens when certain commodities can

be substitutes for certain social relations (e.g., buying a TV set may reduce the need or time for chats

with neighbors, having access to private insurance may reduce the need for solidarity arrangements

with relatives and friends).

The distinction between the backyard and the community model is formally clear but, in substance,

not very strong, because separable preferences in the backyard model do not imply much separability

in the overall utility function

vi (fi (xi) , gi (Fi ((xi, x−i) , s))) ,

and the distinction between interaction between xi and s that appears in preferences proper (in the

community model) or in the outcome function Fi (in the backyard model) is shallow, since Fi is meant

to represent the outcomes of the social game that matter to i.

2.2.4 The separate-spheres model (separate economic and social spheres)

Cell number (4) involves separability of the Fi function, which is then assumed to be one-dimensional.

The clearcut distinction between an economic outcome and a purely social outcome, both contributing

to i's social outcome yi, evokes a society with separate economic and social rankings, as in (stereo-

typical) representations of some traditional societies in which hereditary privilege, clergy membership

or literacy provide a special status that is disconnected from economic positions�as a matter of fact,

disconnection is very rare, as mentioned by Weber (1947) in his discussion of class and status.

This variant has the interesting feature of rendering strategic choices in the social game independent

of x, but it does not preserve x from being in�uenced by s even when preferences are separable in xi

and yi. For instance, assume

vi (f, g) = fg

Gi (h, k) =
√
h+ k,

with gi (yi) = yi. Then the marginal rate of substitution (MRS) between goods 1 and 2 is equal to

∂fi
∂xi1

(hi + ki) + 0.5fi
∂hi

∂xi1

∂fi
∂xi2

(hi + ki) + 0.5fi
∂hi

∂xi2

,

which depends on ki in general, in a systematic way: The greater ki (in positive values), the more the

MRS depends on consumption preferences (fi) rather than social considerations (hi).

3 E�ciency

E�ciency can be de�ned for the whole situation, or separately for the economic and the social sit-

uations. Recall that an allocation (x, y) is feasible if there is q ∈ Q and s ∈
∏
i Si such that∑

i xi ≤
∑
i ωi + q and yi = Fi (x, s) for all i.
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� An allocation (x, y) is e�cient if there is no other feasible allocation (x′, y′) such that ui (xi, yi) ≤
ui (x′i, y

′
i) for all i and ui (xi, yi) < ui (x′i, y

′
i) for some i.

� The economic allocation x is e�cient given the strategy pro�le s if there is no other feasi-

ble allocation x′ such that, letting y′i = Fi (x′, s), one has ui (xi, yi) ≤ ui (x′i, y
′
i) for all i and

ui (xi, yi) < ui (x′i, y
′
i) for some i.

� The social situation y is e�cient given the economic allocation x if there is no other feasible

strategy pro�le s′ such that, letting y′i = Fi (x, s′), one has ui (xi, yi) ≤ ui (x′i, y
′
i) for all i and

ui (xi, yi) < ui (x′i, y
′
i) for some i.

General conditions for the e�ciency of the economic allocation are well-known, and in particular

involve the absence of externalities from economic decisions. Obviously, if x−i in�uences i's utility

via Fi (x, s) , externalities are likely to arise, and therefore the park model and the community model,

where the technology Fi (s) prevails, contain more favorable circumstances for economic e�ciency.

E�ciency in the social game can be analyzed by distinguishing three cases, which may jointly appear in

various dimensions of the outcome vectors. These cases correspond to di�erent technologies introduced

in section 2:

1. The joint activity case where the veto or the claim technology prevails is likely to produce e�cient

equilibria, because at least one individual obtains her preferred option.

2. The case of a public good that is collectively produced, where private optimization tends to lead

to underproduction, is generally plagued with ine�ciency.

3. The case of competition for status or power, via social and/or economic strategies, also generally

leads to ine�ciency because of excessive exertion in the competition.

Clearly, the introduction of a social game next to the economic equilibrium introduces several potential

causes of ine�ciency: externalities via social outcomes in�uenced by economic actions, public good

e�ects and expensive competition for status or power. In this section, we further study the channels

by which ine�ciency may appear, as well as the conditions permitting e�ciency to be obtained.

One should note that this notion of e�ciency relies on a purely technical notion of feasibility and is

therefore quite demanding in this setting. In future research, it would be interesting to examine weaker

notions of e�ciency based on constrained feasibility, such as using policy instruments which cannot

directly a�ect social strategies at the individual level (as in Bisin et al. 2011, where only anonymous

taxes are considered as possible instruments for altering the allocation).

3.1 First-order analysis in the general model

Under standard smoothness and interiority assumptions, �rst-order conditions are necessary. Under

additional convexity assumptions, they are also su�cient. They provide a very convenient heuristic

tool, which we will employ in this �rst subsection.
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To be able to write down �rst-order conditions, assume that, for some a homogeneous function T, one

has Q =
{
q ∈ {0} ∪

(
R` \ R`+

)
|T (q) ≤ 0

}
.4 Let yi = (yid)d=1,...,m be the vector of individual i's social

outcomes, and to simplify notations, let us �atten the dimensions of the social strategies into a single

one5 for every individual: si = (sih)h=1,...,H .

The �rst-order conditions of e�ciency of an allocation are derived in the appendix and read as follows:

there exist α ∈ Rn+, λ ∈ R`++, µ ∈ R++ such that:

� The sum of marginal private and social impacts of consumption xik equal the Lagrange multiplier

for the resource constraint on commodity k:

∀i ∈ N, k ∈ {1, ..., `} , αi

[
∂ui
∂xik

+
∑
d

∂ui
∂yid

∂Fid
∂xik

]
+
∑
j 6=i

αj
∑
d

∂uj
∂yjd

∂Fjd
∂xik

= λk, (1)

� The marginal private and social impacts of strategy sih add up to zero:

∀i ∈ N,h ∈ {1, ...,H} , αi
∑
d

∂ui
∂yid

∂Fid
∂sih

+
∑
j 6=i

αj
∑
d

∂uj
∂yjd

∂Fjd
∂sih

= 0, (2)

� Technology choice equalizes the impact of qk on T with the Lagrange multiplier for commodity

k;

∀k ∈ {1, ..., `} , λk = µ
∂T

∂qk
, (3)

� The resource constraint is satis�ed: ∑
i

xi =
∑
i

ωi + q. (4)

Under what assumptions can a Nash-Walras equilibrium be e�cient? The following proposition pro-

vides a necessary and su�cient condition as well as a stronger su�cient condition. Consider a Nash-

Walras equilibrium (x, y) with associated prices p and strategies s. De�ne j's marginal willingness to

pay for z = xik (for i 6= j) or sih (incl. sjh) as

wj (z) =
1

vj

∑
d

∂uj
∂yjd

∂Fjd
∂z

,

where vj is j's marginal utility of money (i.e., the Lagrange multiplier of j's budget constraint in their

utility maximization). Given the presence of markets, j's marginal willingness to pay for xjk is simply

wj (xjk) = pk.

4The condition T (q) ≤ 0, where T is an increasing function, is convenient to express the constraint that outputs
(positive components of q) need inputs (negative components of q). For instance, the textbook technological constraint of
the form q1 ≤ f (−q2), where f is the production function and q1 ≥ 0 ≥ q2, can be written as T (q1, q2) = q1−f (−q2) ≤ 0.

5In 2.1.2, there were two dimensions: the other individuals j, and the dimensions of social outcomes d at which social
strategies could be aiming.
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Proposition 3 Assume that all functions ui, Fi, T are continuously di�erentiable and concave, and

that the sets Xi, Si are all closed and convex. Assume moreover that the function Ui (x, s) := ui (xi, Fi (x, s))

is non-satiable in xi.

1. A necessary and su�cient condition for e�ciency of an interior Nash-Walras equilibrium with

prices p is that there exist β ∈ Rn++ such that for all i = 1, ..., n:

(a) for all k = 1, ...,K,
∑n
j=1 βjwj (xik) = pk;

(b) for all h = 1, ...,H,
∑n
j=1 βjwj (sih) = 0.

2. A su�cient condition for e�ciency is that for all i = 1, ..., n:

(a) for all k = 1, ...,K,
∑
j 6=i wj (xik) = 0;

(b) for all h = 1, ...,H,
∑
j 6=i wj (sih) = 0.

Conventional economic analysis of market e�ciency assumes away any externality, in the form of

wj (xik) ≡ wj (sih) ≡ 0 whenever i 6= j. This corresponds to the very unrealistic picture of a society

in which people have no social in�uence on one another. Condition 2 is less strict than this, as it only

involves the absence of net aggregate externalities. Interestingly, condition (2b) can be satis�ed not

only when
∂Fjd

∂sih
≡ 0 whenever i 6= j. It can also be satis�ed when individuals agree about the choice of

sih, i.e., when for all j 6= i, uj (xj , Fj (x, s)) ≡ ϕj
(
ui (xi, Fi (x, s)) , x, s−(ih)

)
for some function ϕj that

is increasing in its �rst argument (where s(−ih) denotes the vector s from which the component sih is

removed). This is because at the equilibrium, wi (sih) = 0, thus implying that wj (sih) = 0 also for

all j 6= i at this allocation (but not necessarily at other allocations). It is also shown in the appendix

that when one good does not induce any externality, then condition 2 becomes equivalent to condition

1 and is then necessary as well.

Condition 1 features weights β, which correspond to the implicit marginal social value of money for

the di�erent individuals at the e�cient allocation. This condition is transparently requiring weighted

aggregate willingness to pay to align with the costs (pk for good k, 0 for social strategies). The presence

of such weights is unusual in an e�ciency condition but it comes from the fact that when all goods

induce externalities, externalities provide a special channel for transferring utilities across individuals.

As noted in the previous paragraph, it su�ces to have one good that is externality-free to eliminate

these weights in the condition and come back to condition 2.

Conditions 1 and 2 show something that is further explained and illustrated in the next subsection.

The same weights β must be applied in the aggregate willingness to pay for goods and for strategies.

This implies that checking e�ciency for x taking s as given and e�ciency for s taking x as given would

not su�ce to guarantee full e�ciency. There is an additional commonality of social marginal values

across the two spheres that is required.

Finally, it should be emphasized that this analysis is about the Nash-Walras equilibrium in which

individuals pursue their personal satisfaction as depicted in the model. While their personal utility

may depend on other-regarding facts through the Fi function, one can imagine yet other ways of

dealing with externalities that involve deviating from pursuing personal satisfaction (e.g., for moral

reasons). We leave this issue for another paper.
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3.2 E�ciency and ine�ciency in the park model

The park model gives the simplest relation between general e�ciency and e�ciency in the economic

sphere and the social sphere. First, it is possible to de�ne e�ciency separately for each sphere: An

economic allocation x is e�cient if there is no other feasible allocation x′ such that fi (xi) ≤ fi (x′i)

for all i and fi (xi) < fi (x′i) for some i; a social allocation y is e�cient if there is no other feasible

allocation y′ such that gi (yi) ≤ gi (y′i) for all i and gi (yi) < gi (y′i) for some i.

Since the Arrow-Debreu equilibrium is separable from the rest of the model, the First Welfare Theorem

applies and under the usual assumptions about preferences, the economic equilibrium is e�cient. But

overall e�ciency may be hard to obtain. Indeed, in this model, the �rst-order condition (1b) from

Prop. 3 boils down to

∀i ∈ N,h ∈ {1, ...,H} ,
∑
j 6=i

1

λj

∑
l

∂vj
∂gj

∂gj
∂yjl

∂Fjl
∂sih

= 0,

and still connects the distribution of resources to the distribution of social externalities, in spite of the

strong separation of the two spheres.

Proposition 4 For an allocation (x, y) to be e�cient it is necessary, but not su�cient, that x and y

both be separately e�cient.

Here is an example illustrating how an allocation (x, y) which is separately e�cient in x and in y can

nevertheless be grossly ine�cient.

Example 1 (E�ciency requires coordination between the economic and social spheres).

Consider a society with two individuals. On the economic side, there is only one good, so that there

is no possibility of economic trade and every individual consumes her endowment: xi = ωi. This is

trivially e�cient. On the social side, there is only one dimension (yi is a real number, and si, too)

and the game is de�ned by yi = minj=1,2 sj , i.e., the veto function introduced in section 3.1.2.6 For

instance, in the park the length of the conversation may be determined by the individual who stops

�rst. Or the warmth of the relationship may be determined by the colder individual.

In this game, every individual has a preferred y∗i which maximizes gi (yi), and in the Nash equilibrium

can play si = y∗i , generating the social outcome y1 = y2 = mini=1,2 y
∗
i . Assuming there is a unique y∗i

for each i, this is e�cient because one individual has his best possible outcome, and there is no way to

improve the allocation for the other one without harming the former. (There are other, Pareto-inferior,

equilibria in which both play the same strategy y∗∗ < y∗i , and no individual deviation may improve on

the allocation. Here we focus on the salient e�cient equilibrium.)

Fig. 1 illustrates the allocation, with the economic consumption on the vertical axis and the social

outcome on the horizontal axis, and the situation of the two individuals is depicted in the �gure.

Individual 1 is richer than individual 2 and happens to have a lower y∗i , therefore determining the

6In the notations introduced in section 3, one would interpret si as being actually sij , i.e., the proposal for joint
activity made by i to j, and sii would be irrelevant.

18



Figure 1: Equilibrium in Example 1

outcome of the social game. There is no way to improve the situation of both individuals by altering

the economic allocation only, or the social strategies only.

Fig. 2 shows that, in spite of being separately e�cient in x and in y, this equilibrium is not e�cient.

Combining transfers of consumption from individual 2 to individual 1 with an increase in the �conver-

sation� can make both of them better o�. Referring back to condition (1b) from Prop. 3, it is clear

that in this example, individual 2 has a positive willingness to pay for more time with individual 1,

and therefore individual 1 imposes a net externality on the rest of society.

In Fig. 2, the improvement represented by the arrows looks very much like the introduction of a market

for conversation, in which individual 2 pays individual 1 for a longer chat. But commodifying the social

interaction is generally not feasible. A market for the timing of friendly chats is self-defeating, since a

chat that is paid is not self-motivated, as friendship requires.7

To illustrate this point, imagine the introduction of a market for social intercourse. Individuals may

di�erentiate between genuine interaction yi and paid interaction zi, which is a new commodity created

by this market. The budget of an agent becomes xi + pzi ≤ ωi, where x is taken as the numeraire,

ωi is the initial endowment in x, whereas the initial endowment in z is 0, and p denotes the price of

commodity z. The convention is that zi > 0 when an individual buys time from the other, and zi < 0

when the individual sells time to the other. At the equilibrium, z1 + z2 = 0. In unpaid conversation,

the politeness norm remains yi = min {s1, s2} .

Individual 2 represented in Fig. 2 may have the following preferences (taking x2, y2 as the quantities

in the initial equilibrium of Fig. 1, and introducing z2 as the quantity of paid interaction into the

7For general analyses of the limits of markets, see Kanbur (2004), Satz (2012), Sandel (2012).
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Figure 2: How to improve on the equilibrium in Example 1

vector ((x2, z2) , y2)), for relevant values of δ, ε:

u2 ((x2 − δ, 0, ) y2 + ε) > u2 ((x2, 0) , y2) > u2 ((x2 − δ, y2 + ε) , 0) .

For instance, this is easily obtained with utility

u2 ((x2, z2) , y2) = x2 − (αz2 + y2 − y∗2)
2

for α small enough. In other words, this individual would rather stay at the initial equilibrium than

give money for a �paid chat�, even if this individual would actually like a similar move, with the same

quantities of money lost and interaction gained, if it was a genuinely friendly chat.

Similarly, a direct Coasean bargain between the individuals might not work if it is in terms of material

payment, or any form of exchange requiring direct and immediate reciprocation, but it might work if

it involves other, more subtle ways. For instance, rather than proposing to pay for more conversation,

individual 2 in Fig. 2 might make a gift and this might induce individual 1 to �spontaneously�

reciprocate by trying to be nicer and stay longer. To describe these considerations explicitly in the

model, one would have to add to the social game the possibility to make free transfers of resources and

introduce these transfers into the budget constraint on the economic side. This avenue is not explored

in this paper.

One way to restore e�ciency without involving transfers of resources consists in changing the technology

of production of social outcomes. In the conversation example, norms of politeness play a key role

in determining the actual length of conversation. Example 1 features a norm that gives the power

to every individual to stop the interaction at any time (�sorry, I have to go�). The opposite norm

would impose to stay whenever the other person still wants to chat. This would correspond to the

technology yi = maxj=1,2 sj , also introduced in section 2. Similar ine�ciency problems would arise
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Figure 3: E�ciency through altered social norm

with this technology, now with bored individuals willing to �pay� to stop the conversation earlier.

Casual observation suggests that, for conversation, many people have developed a more subtle norm

of politeness that involves body language. A sudden change of position or tone is meant to gently

suggest that one would like to move on, without abruptly signaling an injunction to stop. Then the

conversation slowly winds down, depending on the interest of the participants in the substance. Under

this subtle politeness norm, the actual outcome lies between minj=1,2 sj and maxj=1,2 sj . This norm

might approximate an e�cient outcome, illustrated in Fig. 3.8

Example 1 is about a joint activity (chatting) instead of a social competition, but similar results can

be obtained when the social game is a competition for status or power, even considering special cases

in which the competition is not wasteful per se.

This subsection provides three insights. First, for a given technology of the social game, the only way

to improve e�ciency may involve a combined alteration of the economic distribution and the social

strategies. Second, extending the scope of market transactions may not be a practically e�ective way

to address ine�ciency problems. Third, changing social norms may alter the technology of the social

game so as to reduce ine�ciency.

3.3 Further interactions between the spheres

The park model exhibits minimal interdependence between the economic and the social sphere. In

particular, intervention in the economy alone has very limited impact since the social game is separate.

8A similar outcome may also be obtained not through external social norms, but through internalized values, when
individuals care about their behavior being conducive to optimal social outcomes. However, this requires discussing
whether such internalizing process implies a revision to the measurement of individual well-being.
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In contrast, the backyard model and the community model have su�cient interdependence to make

economic interventions impactful on the e�ciency of the social situation.

In the backyard model, feasibility constraints include interactions between the economy and society,

which makes it much harder for the economic equilibrium to be e�cient. Consider the comprehensive

utility function:

Ui (xi, x−i, s) = vi (fi (xi) , gi (Fi ((xi, x−i) , s))) .

As explained in subsection 3.2.2, the individual's behavior in the economic subequilibrium maximizes

this utility function Ui by choosing xi. The First Welfare Theorem no longer applies, due to economic

externalities. When choosing xi, individual i does not take into account that this will in�uence the

utility Uj (xj , x−j , s) of the other individuals j. These externalities are entirely due to the in�uence of

x on the social game. This feature of the model can describe phenomena like the rat race, when people

seek social status through economic prowess. Curbing the economic rat race may then be bene�cial

to everyone. This idea has been developed by Frank (1985) and a more technical study of optimal

taxation, allowing for externalities of di�erent signs in di�erent parts of the income distribution, is

made by Cowell and Stostad (2021).

Another interesting feature of this model is that, even in absence of such externalities, the e�ciency

of the whole allocation may depend on the distribution of initial resources. For instance, inequalities

in the economy may hinder social relations in a way that is harmful to everyone. Redistribution can

promote a more cohesive community in which the bene�ts of social bonding compensate the rich for

their loss of economic privilege. This can be illustrated as follows.

Example 2 (E�ciency and equity may be complementary). Consider a society with two

individuals i = 1, 2. As in Example 1, there is only one commodity in the economy and the economic

equilibrium is trivial, with xi = ωi for every i. In this example, the Walras subequilibrium is therefore

e�cient, even if this is not the case in general in the backyard model.

The individuals like to invite each other for a backyard party. But the host has to pay for the catering,

and there is therefore a limited amount of invitations that each of them can extend. Moreover, out of

reciprocity they maintain an equal number of parties in either backyard. The economic constraint on

hosting parties is represented by the function

Fi (x, s) = min {x1, x2, s1, s2} ,

meaning that individuals can invite less than they can a�ord if they wish (si < xi) but cannot e�ectively

invite more than they can a�ord.

Fig. 4 illustrates the equilibrium in this example. Individual 1 is richer and would like to host more

parties (dashed indi�erence curve), but is limited by individual 2's smaller wealth and the reciprocity

norm. The vertical axis represents personal consumption, the horizontal axis the partying, and pref-

erences over personal consumption and parties take the conventional form ui (xi, yi), where ui is a

quasi-concave function. This is separable in xi and in yi when x and y are one-dimensional.

Fig. 5 shows how a Pareto-improvement is possible with redistribution of resources from individual 1 to

individual 2. By giving some resources to individual 2, more parties are possible, and this compensates
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Figure 4: Equilibrium in Example 2

the loss of resources for individual 1 if the transfer is not excessive. This example features a non-

di�erentiable F function, but the gist of condition (1b) from Prop. 3 applies, since individual 1 has a

positive willingness to pay for a joint increase in x2 and s2 (rather than either of them, which would

su�ce if F were di�erentiable), and the move illustrated in Fig. 5 re�ects how an improvement can

be obtained along these lines.

In this example, there is no need to consider setting up a market, since an unconditional transfer of

resources from individual 1 to 2 su�ces to nudge the latter to extend more invitations. But, once again,

it is not obvious that simply enabling individuals to make gifts in this model would provide an e�ective

solution. A gift may be embarrassing to receive, especially if it is a disguised subsidy toward being

invited more often. It would not be di�cult to tweak the model to have individual 2 strictly prefer the

counterfactual situation where he would have more resources to the status quo, but nevertheless strictly

prefer the status quo to receiving a patronizing gift from individual 1. Coordinating the distribution

of resources and social externalities is a complicated matter.

Let us turn to the community model, in which private consumption is relevant to social interactions

but does not entail externalities on other people directly. In the absence of externalities originating

from economic activities, the economic equilibrium is generally e�cient for a given value of the social

strategies. But the two spheres, the economic and the social, are interdependent, since s in�uences the

economic equilibrium and x in�uences the social game, both through the non-separability of preferences

over xi and yi. This introduces a new source of ine�ciency in the general allocation, which can be

illustrated as follows.

Example 3 (Suboptimal commodi�cation). There are two individuals and, this time, two com-

modities, an all-purpose good x and a supporting service z, e.g., personal care. The latter is a substitute

of social support provided through the social game, e.g., in the family. Individual utility is de�ned by

two terms, a direct utility from consuming the two commodities and enjoying social support, and a
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Figure 5: How to improve on the equilibrium in Example 2

disutility of providing social support per se as well as a disutility for not providing a similar quantity

of social support, compared to the others. Formally,

ui ((xi, zi) , yi) = v (xi, zi + yi1 + yi2)− c (yi1, yi2) ,

where yi1 = si, i's contribution to the social support network, and yi2 = sj , j's contribution.
9 The

function v is concave and increasing in its two arguments, while c is convex in its �rst argument, and

its �rst partial derivative is decreasing in its second argument�this last feature re�ecting mimetic

behavior. In this example, it is assumed that total consumption of x and z can vary according to a

CRS technology transforming one into another at a �xed rate. The budget of an individual is then

xi + pzi = ωi, where ωi denotes i's initial wealth and p is a �xed price determined by the technology.

This example depicts a situation in which social support through non-market relationships can free

resources for economic activities and improve e�ciency, at least if the disutility of providing social

support outside the market is not too high. But social conformism can actually push individuals to

devote too much energy to the social network, and therefore ine�ciency can go either way, as we will

show here.

When choosing the (xi, zi) bundle on the market, individual i is in�uenced by the social support

situation, in such a way that an increase in yi1 + yi2 is similar to a shift to the right of a budget line

that would constrain the choice of (xi, zi + yi1 + yi2), and induces an increase in xi, assuming this

good is normal, and thus a decrease in zi (i.e., an increase in zi+yi1 +yi2 that is less than the increase

in yi1 + yi2). Fig. 6 illustrates this e�ect of social support on the individual. The function v used

9Formally, this could also be described in the terms of the backyard model if one de�ned zi + si + sj as a social
outcome of interest for i, as this would then be a social outcome that combines economic decisions and social strategies.
But this occurs here only because this term is separable in preferences, in this example, and is not a general feature of
the community model.
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Figure 6: E�ect of an increase of yi1 + yi2 on the choice of (xi, zi) .

for the graphical illustrations of this example is v =
√

1 + xi (zi + yi1 + yi2). The value of yi1 + yi2 is

increased from zero to 0.2 in the �gure.

The choice of the social strategy si can be represented as maximizing the gap between v (xi, zi + si + sj)

and c (si, sj), taking account of the optimal values of (xi, zi) as a function of si + sj . This choice

is illustrated in Fig. 7, where an increase in yi2 = sj induces an increase in si, exhibiting strategic

complementarity in this game. The cost function used in this graph is c (si, sj) = 0.5s2i +0.5 (si − sj)2 ,
and the two exogenous values for sj are sj = 0.2, s′j = 0.7.

The Nash-Walras equilibrium is found by solving this equation in si, where v2 is the partial derivative

w.r.t. the second argument, and c1 the partial derivative w.r.t. the �rst argument:

v2 (xi (si + sj) , zi (si + sj) + si + sj) = c1 (si, sj)

for (i, j) = (1, 2) and (2, 1).10 In the case of identical individuals, the symmetric equilibria solve:

v2 (xi (2s) , zi (2s) + 2s) = c1 (s, s) .

The Pareto e�cient symmetric allocation, in contrast, solves

2v2 (xi (2s) , zi (2s) + 2s) = c1 (s, s) + c2 (s, s) .

Fig. 8 illustrates typical con�gurations for the best response curves of the two individuals, in which

the symmetric equilibrium is ine�cient, with insu�cient or excessive social support depending on the

disutility of providing social support. The two graphs di�er only with respect to the cost function

c (si, sj) = βs2i + 0.5 (si − sj)2, with β = 0.5 for the left panel and 0.2 for the right panel of Fig. 8.

10The envelope theorem allows us to use v2 here instead of the full derivative ∂
∂si

v (xi (si + sj) , zi (si + sj) + si + sj).
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Figure 7: E�ect of an increase in sj on si.

Figure 8: Equilibria in (si, sj) and social optimum

The kinks in the best response curves represent thresholds beyond which social support crowds out

commodity z completely. In both panels, the social optimum is the same and eliminates the market

for supporting services.

One can relate the two graphs of Fig. 8 to familiar archetypes of social situations. In one situation,

society is too individualistic and would be better o� expanding its non-market connections. In the

other situation, familiar to feminists, conformism induces people to rely too much on non-market

support, whereas market services would free them from social duties.11

It is also possible to obtain multiple equilibria, as in the left panel of Fig. 9, where two stable symmetric

equilibria are obtained, including one with exclusive reliance on the market service for support. In this

case, the cost function is c (si, sj) = 0.3si + 0.01s2i + 0.1 (si − sj)2 . The three equilibria of the �gure

are Pareto-ranked in the same order as si = sj .

11Obviously, this simple example does not represent gender inequalities and power relations in the household. But it
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Figure 9: Multiple equilibria and technological progress

This particular con�guation provides the occasion to show that technological progress that is o�ering

better opportunities can actually harm society when it eliminates the high-support equilibrium and

con�nes society to exclusive reliance on the market for support. The right panel of Fig. 9 shows what

happens when the price of the service is halved in our numerical example. Then the only equilibrium

that remains has zero social support, even though the optimal level of support would actually be

greater than before.

An interesting feature of this example is that, here again, redistributing resources can in�uence so-

cial behavior. Reducing inequalities tends to enhance social support because the e�ect of wealth on

contribution to social support is positive but with diminishing marginal impact. This is illustrated in

Fig. 10, where i is the poorer individual and substantially increases his contribution when wealth is

equalized, whereas the richer individual is less a�ected. The equilibrium then has more contribution

to social support from both individuals, including the rich one whose contribution is pushed upward

by the increase in the other individual's one. This moves the equilibrium closer to the value of social

support at the social optimum for equal wealth, when the optimum is above the equilibrium (left

panel), whereas the opposite occurs when the optimum is lower than the symmetric equilibrium (right

panel), although equalization might still be desirable for an inequality-averse social welfare function.

For Fig. 10, the cost function is as in Fig. 8, and incomes are (0.1, 1.9) in the unequal case, (1, 1) as

in Fig. 8 in the equalized case.

3.4 Final remarks on e�ciency

An extension of Prop. 4 can be formulated for the general model.

Proposition 5 For the allocation (x, y) to be e�cient, it is necessary but not su�cient that the social

subequilibrium be e�cient (for the given x) and that the economic subequilibrium be e�cient (for the

given s).

clearly shows that it is possible to have excessive investment in non-market forms of support.
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Figure 10: Redistribution enhances contributions to social support at the equilibrium.

Arguably, the most interesting source of ine�ciency problems in this model is the lack of coordination

across the two spheres. It is worth exploring why such a lack of coordination may occur, and in

particular, why commodi�cation of social interactions does not solve the coordination problem. There

are several reasons why commodi�cation does not work. First, commodi�cation would undermine the

essential nature of many social relations that are based on authentic feelings and deferred reciprocity, if

not outright disinterested motivations. Economic theory commonly praises market trades for making

every party better o�, but trade is a venial type of social intercourse, where every party expects

immediate reciprocation and pursues its own interest sel�shly. For psychologically normal human

beings, there are higher forms of social relations and they involve sel�ess motivations, or at least

deferred, not automatic, reciprocity. In the park example, a friendly chat could not be bought with

money and still be a friendly chat with the same enjoyment. Second, a related key feature of many social

relations is that they involve beliefs and feelings (as when having esteem for someone means holding

certain beliefs and feelings about this person) which are inherently non-contractible and therefore

cannot be subject to transactions. There is no way to pay people to believe that one is worthy of

high trust, friendship or love. Truly, many economic activities are entangled with the creation of

reputation and tacit reciprocity leading to more or less intimate social relations (Zelizer 2005), but

the social relations themselves have no explicit price. These considerations can be reinforced by the

observation that signalling takes place in social interactions (Benabou and Tirole 2003, 2006). For

instance, spending time in a conversation signals that the partner is worthy of attention, and such

a signal would no longer be credible if monetary incentives interfered. Insofar as individuals do care

about receiving such signals of esteem, they put little value in interactions with extrinsic motivations.12

Additionally, people often have mental accounting habits which prevent them from doing the trade-

o�s that would be required for e�ciency. Some of this mental accounting may come from conventions

requiring to keep di�erent social interactions separate lest some of them would be spoiled (e.g., by

venial motivations), but there may be mental accounting above and beyond such considerations. For

instance, people may keep track of reciprocity in a particular sphere (e.g., small non-monetary favors

12Our simple model allows for all players' strategies to enter individuals' utilities, but not their beliefs as in psychological
games introduced by Geanakoplos et al. (1989). However, as shown by Segal and Sobel (2007), making room for strategies
as arguments of utility corresponds to a particular class of psychological games. Our simple model could be extended to
accommodate a richer set of phenomena involving beliefs.
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among neighbors) and ignore possible compensation through other spheres (e.g., contributing to the

budget of a local association). Finally, the size of many markets for social interactions would be

vanishingly small, so that speci�c prices could hardly form in a competitive way, thereby undermining

any hope of e�ciency gains in this direction.13 Ghosal and Polemarchakis (1999) also analyze how

externalities may fail to be treatable by commodi�cation when they preclude a key property of the

social situation (irreducibility) that captures the possibility to trade o� the interests of subgroups in

the population (as normally done by transferring resources).

Looking beyond commodi�cation, what obstacles prevent a more general integration of the two spheres?

The fact that the economic sphere is governed by market rules that are anonymous (i.e., the rules

can be speci�ed without regard to the people following them) makes it quite di�cult to devise an

integration that neither destroys the market (the personalized social way) nor expands it to cover

social interactions (the commodi�cation way). The celebrated e�ectiveness of the economic sphere,

a signature achievement of the modern era (although it was pre�gured in earlier periods of history),

stems precisely from anonymization, i.e., its relative separation from the rest of social interactions.

The only way in which a successful integration that preserves the autonomy of the economic sphere

could lead to full e�ciency would, in all likelihood, go through something similar to the maximization

of the global social objective alluded to earlier in this subsection. This would require the social sphere

to achieve full coordination of strategies among the individuals, a feat that is very far from reality, and

a perfect anticipation of the general equilibrium economic consequences of social strategies, another

feat which appears at least as farfetched.

Let us reinforce the idea that e�ciency problems do not solely originate from a �messy� social sphere

being plugged on the �tidy� market sphere. Although the Nash equilibrium approach is commonly

considered adequate to model prisoner's dilemma situations which can easily occur in social interac-

tions, in some settings social interactions involve greater cooperation and commitment possibilities

which are actually e�ciency enhancing. Indeed, let us make the extreme assumption that the social

game involves full coordination, so that in e�ect a social objective is maximized simultaneously by

all individuals. Formally, assume that the strategy pro�le is selected to maximize a social objective

W (u1 (x1, y1) , ..., un (xn, yn)), taking x as given. This guarantees in particular that the social sphere

is e�cient, provided the W function is increasing in its utility arguments.

Even in this variant, the whole allocation (x, y) can be ine�cient for a similar reason as in the previous

sections, i.e., due to a lack of management of the trade-o�s between x and y. In order for full e�ciency

to be guaranteed, one would need the social coordination to include the economic sphere, or at least

to take account of the economic consequences of social strategies. For a given strategy pro�le s, one

can de�ne the corresponding Walrasian equilibrium as a function x (s) if there is a unique equilibrium.

Then full social coordination would maximize W (u1 (x1(s), F1 (x(s), s)) , ..., un (xn (s) , Fn (x(s), s)))

when choosing s. One might hope that if the social sphere is able to reach perfect coordination around

a common social objective, integrating the market in its scope should be possible. But this may require

high expertise forecasting of the economic consequences of social arrangements.

In conclusion, societies are probably condemned to su�er from ine�ciencies which are neither due to

13This point was forcefully made by Arrow (1969) when he discussed the possibility of setting prices for every exter-
nality.
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market failures nor ine�cient social interactions, but come from the lack of coordination across the

various spheres of interaction, as illustrated here with the economic and the social sphere. However,

some tacit coordination may occur through altered social norms that enable individuals to express the

intensity of their preferences as would be measured by their �willingness to pay� (i.e., the trade-o�s

in their preferences, not their willingness to engage in commodi�ed relations) for the quality of social

interactions.

4 Equity

This model enables us to analyze equity in more dimensions than resource equality. Indeed, inequalities

in social relations, in terms of status or power, can also be explicitly examined here. In this section,

we �rst examine how economic equity matters, depending on the degree of interaction between the

two spheres, and then study how to de�ne equity in a comprehensive way.

4.1 Economic equity

When the economic and the social spheres interact, two things are likely to happen. First, economic

inequalities may become more important because they may reinforce or foster social inequalities. On

the other hand, social inequalities may have a life of their own which can either provide a decorrelation

from economic inequalities (one may be a highly respected poor teacher) or entrench inequalities in a

way that makes economic equality harder to achieve and a limited remedy to the general strati�cation

problem.

In this subsection, we study two questions. First, we examine the conditions under which one can

expect a strong correlation between economic and social inequalities, implying that redressing economic

inequalities is an important social policy objective. Second, we show that even in the presence of a

strong correlation, one should be careful in pushing for economic equality, as we highlight a possible

e�ciency-equity trade-o� that is distinct from the familiar trade-o� due to disincentives.

4.1.1 Economic and social inequalities

Consider the case in which xi and yi are each associated with strict partial orders,14 both denoted �
since no confusion is possible, which are identical across individuals and serve to compare individuals

and track the morally relevant inequalities. For instance, xi may be ordered by vector dominance of

commodity bundles, or by market value (for a set of possible market prices), and yi may be ordered in

terms of number of contacts (for social inclusion) and/or status (for social inequality). The orderings

are partial and each can be thought of as the intersection of special orderings for particular dimensions

in the space of resources and in the space of social outcomes, respectively. For instance, one may fail

to have yi � yj when i is more popular than j in the neighborhood but has a social network that is

less extended geographically. Let [yi, yj ] � yk be an abbreviation for �yi � yk and yj � yk�.
14A strict partial order, or strict preorder, is an irre�exive, transitive, asymmetric binary relation.
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Consider the following properties for the social game form F . The �rst stipulates that economic

advantage always o�ers opportunities to be successful in the social sphere as well.

Economic edge: For all i, j ∈ N, all xi, xj , if xi � xj , then for all s−i ∈ S−i there is si ∈ Si such
that Fi (x, s) � Fj (x, s).

The second property implies that when social success is possible for an individual, this is not limited

to counterfactual situations that are not comparable to the individual's best response but can actually

be done with a dominated strategy.

Robust edge: For all i, j ∈ N, for all s−i ∈ S−i, if there is si ∈ Si such that Fi (x, s) � Fj (x, s),

then for every best response s∗i to s−i, there is s′i ∈ Si such that Fi (x, s∗i , s−i) � Fi (x, s′i, s−i) �
Fj (x, s′i, s−i) .

The third depicts a game in which social competition is negative, in the sense that helping others

succeed better is always detrimental to oneself.

Negative competition: For all i, j ∈ N , all s ∈ S, s′i ∈ Si, if Fj (x, s′i, s−i) � Fj (x, s), then

Fi (x, s) � Fi (x, s′i, s−i).

The fourth property is that a change in i's strategy can never have a greater impact on others than

on her own ranking. Since the partial orders do not have a de�ned cardinality, this is meaningful only

in the case in which the social positions enjoyed by i under the two strategies are bracketed by the

positions of another individual.

Self-impact: For all i, j ∈ N , all s ∈ S, s′i ∈ Si, one never has either Fj (x, s′i, s−i) � [Fi (x, s′i, s−i) , Fi (x, s)] �
Fj (x, s) or Fj (x, s) � [Fi (x, s′i, s−i) , Fi (x, s)] � Fj (x, s′i, s−i).

The next proposition lays out how such properties can exclude equilibrium situations in which an

individual with an economic advantage is less successful in the social game than another individual.

Proposition 6 Let the two strict partial orders � over individual outcomes of the economy and the

social game be given, and assume that the latter is compatible with individual preferences, i.e., for all

i and all xi, yi � y′i implies ui (xi, yi) > ui (xi, y
′
i). Assume that the social game form F satis�es

the economic edge and robust edge properties, and either negative competition or self-impact. Then,

for all i, j ∈ N , xi � xj and Fj (x, s) � Fi (x, s) cannot occur simultaneously at any Nash-Walras

equilibrium. Moreover, each triple of conditions is necessary in the sense that the result no longer

holds if one condition in the triple is dropped.

This proposition highlights various conditions that favor the correlation between economic and social

standing. Three of them can be seen as mild. Economic edge is an obvious condition, in absence

of which reversals are likely to occur. It mostly says that other things equal, economic advantage

never hurts in the social competition. Robust edge is primarily a richness ancillary condition with

no deep meaning, although it does force the social competition to be present at the vicinity of best-

response strategies. Self-impact does not seem strong, it only reduces the strength of social externalities

and makes every individual the �rst factor in her own success. Negative competition is an outlier.

It corresponds to a situation in which helping others is never good for oneself, and this is a very
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demanding, unrealistic, and unappealing condition. But it does reinforce the correlation between

economic and social standing because it implies that by pursuing their own success, individuals will

be led to undermining the others' success, and this, combined with economic edge and robust edge,

enables the rich to transform their economic advantage into a secure social domination. Note that

the assumption that preferences over yi are consistent with � implies a noxious form of egoism under

negative competition, which is perhaps unrealistic, since it means that individuals always pursue their

own success whatever the harm this entails for others.

This result suggests that, in order to reduce correlation between economic and social standing, it is

not enough to curb severe forms of competition as exempli�ed by the negative competition condition.

One must also target the economic edge property. Economic edge is a property that can hold only

when the Fi functions include x as an argument. The park and the community models in which

this linkage between the economic and the social spheres is missing cannot display this property, and

are less prone to the correlation between economic and social standing than the backyard model, for

instance. However, Example 3 shows that wealth may a�ect social strategies and social success via its

e�ect on preference trade-o�s. This can be another channel for the correlation, and it is not covered

by the above proposition.

One should also emphasize that this analysis has been dealing with merely ordinal patterns of rankings,

not with the level of inequalities. This means that, although eliminating the economic edge may appear

impossible in its �qualitative� form, it should make sense to seek to reduce the �quantitative� social

inequalities that economic inequalities may induce. And this model enables us to analyze the channels

by which economic resources shape social inequalities, as analyzed in the next subsection.

4.1.2 General equilibrium and social multiplier e�ects of economic inequalities

By combining the economic model with a social game, this model makes it possible to distinguish and

compare general equilibrium e�ects and social multiplier e�ects. The former are channeled by changes

in prices, while the latter appear through interactions in the social game and depend on whether this

game exhibits strategic complementarity or substitutability. Disentangling the two e�ects can be done

for any change in the parametric data of the model, and for any outcome variable.

Consider a change in the distribution of social outcomes y induced by a change in any parametric vector

α (e.g., endowments). In our model, we have x = (xik)i=1,...,n,k=1,...,` , y = (yid)i=1,...,n,d=1,...,m , s =

(sijd)i,j=1,...,n,d=1,...,m , where d are the dimensions of social outcomes (as introduced in section 2.1.2).

The bundle xi and strategy si can both be written as functions of (α, p, x−i, s−i) , where the parameters

α are singled out.

Assuming full di�erentiability of the relevant functions and e�ects, one can disentangle the components

of this change in y. As a general notation, let the expression
[
∂f
∂z

]
denote the matrix of partial

derivatives of all components of vector f with respect to every component of vector z, in the order

needed for the computations (details are omitted here).

One computes:

dy =

[
∂F

∂x

]
dx+

[
∂F

∂s

]
ds.
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One then has:(
dx

ds

)
=

( [
∂x
∂α

][
∂s
∂α

] ) dα+

 [
∂x
∂p

][
∂s
∂p

]  dp+

 [
∂x
∂x−i

][
∂s
∂x−i

] [
∂x
∂s−i

][
∂s
∂s−i

] ( dx

ds

)

=

I −
 [

∂x
∂x−i

][
∂s
∂x−i

] [
∂x
∂s−i

][
∂s
∂s−i

] −1( [
∂x
∂α

][
∂s
∂α

] ) dα+

 [
∂x
∂p

][
∂s
∂p

]  dp

 ,

where I denotes the identity (i.e., diagonal) matrix and the notation
[
∂x
∂x−i

]
stands for the matrix

[
∂x
∂x

]
in which all �diagonal� components of the type ∂xik

∂xik′
are put to zero. Putting these equations together,

one obtains a useful decomposition:

dy =
( [

∂F
∂x

] [
∂F
∂s

] )( [
∂x
∂α

][
∂s
∂α

] ) dα (direct e�ect)

+
( [

∂F
∂x

] [
∂F
∂s

] ) [
∂x
∂p

][
∂s
∂p

]  dp (general equilibrium e�ect)

+
( [

∂F
∂x

] [
∂F
∂s

] )
(Π − I)

 [
∂x
∂α

][
∂s
∂α

]
[
∂x
∂p

][
∂s
∂p

] ( dα

dp

)
(social multiplier)

where

Π =

I −
 [

∂x
∂x−i

][
∂s
∂x−i

] [
∂x
∂s−i

][
∂s
∂s−i

] −1 .
The matrix Π has the typical form of a social multiplier, stacking up the successive iterative e�ects of

the matrix of social in�uences, as shown in the following formula:

Π − I =

 [
∂x
∂x−i

][
∂s
∂x−i

] [
∂x
∂s−i

][
∂s
∂s−i

] +

 [
∂x
∂x−i

][
∂s
∂x−i

] [
∂x
∂s−i

][
∂s
∂s−i

] 2

+ ...

This type of decomposition can be illustrated with an example where the intensity and quality of social

relations depends on the gap between classes and is therefore a�ected by redistribution of endowments.

This example also provides an interesting illustration of the model to the case of joint economic and

social inequalities, with complex e�ects on welfare due to the public good feature of social proximity

between social groups.

Example 4 (costly socialization with homophily). Consider a society with two classes of equal

size, each conveniently described by a representative agent, i and j, the former being richer than the

latter. There are three goods in the economy, an all-purpose good x that is produced out of labor

time l, and a good z that is complementary to socialization activities (going out, joining clubs...).

The individual budget is xi + pzi = wili + pωi, where wi is the �xed productivity of labor and ωi the

endowment in good z, which cannot be produced and is available in quantity Ω. Individual �wealth�,
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for the purpose of social strati�cation, is mi = wili + pωi. This is questionable because it does not

take account of leisure, but it conforms with the prevailing culture in modern societies nowadays.

Individual preferences for z depend on the probability of meeting people like themselves in the social-

ization activities. The greater the average social distance to the people they meet, the less they are

interested in socializing. Their social strategy si ∈ R+ simply consists in devoting time and energy to

socialization. Their utility is

ui ((xi, li, zi) , yi) = v (xi, zi, yi1, Di)− c (li, yi1) ,

where yi1 = si is their socialization level, and Di is the average di�erence between their own social

status yi2 and the social status of people they are likely to meet in society. A greater Di, or a lower

yi1, reduces the willingness to pay for the �socialization� good zi. The distances to people met when

going out include the probabilities of meeting someone from the other class as a function of the relative

degree of socialization of the groups, and can be computed as the expected gap in social status with

the person one may meet when socializing:

Di =
sj

si + sj
(yi2 − yj2) , Dj =

si
si + sj

(yi2 − yj2) .

The de�nition of social status yi2 is naturally circular if one wants to capture the fact that people

do not like to meet with people who are not liked. As we have two classes here, social status can be

de�ned as the solution to the following system:{
yi2 = mi − αDi

yj2 = mj − αDj ,

where α is a coe�cient scaling a social mirror e�ect, meaning that the social status of a class depends

not just on its wealth but also on the average distance with the people it encounters, and su�ers when

these encounters are not very congenial. As a consequence, a greater socialization by the upper class

increases the social gap because the lower class is then more often meeting people who dislike them,

whereas the opposite occurs when the lower class socializes more, thus imposing its own dislike on the

upper class when the latter goes out.

In the end, one obtains

yi2 − yj2 =
mi −mj

2

/(
1 + α

sj − si
si + sj

)
.

It is assumed that every individual takes the distance Dk for her class k = i, j as given when deciding

her socialization strategy and choosing her economic bundle, since every individual has negligible

in�uence over the general social game.

One can de�ne response functions for xi, li, zi, si as functions of (ωi, wi, p,Di), and proceed with a

(non-marginal) decomposition as follows, taking xi and a redistribution of endowments as an example:

4xi = xi (ωi +4ωi, wi, p,Di)− xi (ωi, wi, p,Di) (direct e�ect)
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Figure 11: Decomposing the e�ects of redistributing endowments in Ex. 4

+xi (ωi +4ωi, wi, p+4p,Di)− xi (ωi +4ωi, wi, p,Di) (general equilibrium e�ect)

xi (ωi +4ωi, wi, p+4p,Di +4Di)− xi (ωi +4ωi, wi, p+4p,Di) (social multiplier e�ect)

Fig. 11 illustrates a decomposition of the e�ect of a reduction of inequalities in endowments ωi, ωj , for a

particular speci�cation of this model The speci�cation retained for this computation has v (xi, li, zi, yi1, Di) =

xi+
5
Di

(zi (yi1 − 1))
0.2
, c (li, yi1) = 0.5 (li + yi1)

2
. The initial endowments are (ωi, ωj) = (2, 0) and are

equalized into (1, 1). As a result, the price p increases from 0.59 to 0.78. Wages are (wi, wj) = (3, 2)

and α = 0.5.

The �gure can be understood as follows. As a quasi-linear speci�cation has been adopted for this

example, the direct e�ect of redistribution is felt only on x and on wealth, not on labor and z,

or socialization. The redistribution of endowments mechanically reduces the social distance between

classes, and contributes to raising socialization. Additionally, the share of the lower class in socialization

increases, which contributes to reducing the social status gap and encourages socialization a little more.

This increase in socialization is tempered by the induced increase in the demand for z, which pushes its

price up and indirectly makes socialization more costly, as can be seen in the GE e�ect column. On the

other hand, the increased socialization of the lower class makes it lose ground on labor income, which

ultimately increases the social status gap in the social multiplier e�ect. In this last e�ect, the upper

class sees an increased social distance with people met when socializing, because they are relatively

poorer and relatively more present in socialization places, whereas the lower class does not see such

an increase because it enjoys meeting more of its own class.

An interesting feature of this example is that socialization is largely driven by a common factor, the

status gap, but also displays a grain of strategic substitutability. As the other class goes out more, it

becomes less pleasant to socialize because the probability of meeting someone di�erent increases, and

therefore, the component of the social multiplier that is determined by the socialization shares of the

classes has opposite e�ects on the two classes.

We focus here on the e�ect of redistribution on economic and social outcomes, but the impact on
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Figure 12: Choice of s by the two classes, before and after redistribution

welfare would also be interesting to study, because both classes may enjoy increased socialization in a

context of reduced social distance for both. The welfare consequences of redistribution heavily depend

on the weight of the second term in function v. Redistribution can be bene�cial for both classes if

it is important enough, thus providing a positive link between economic equity and e�ciency. In the

example at hand, Fig. 12, where solid curves represent utility as a function of si, sj before redistribution

and dashed curves the post-redistribution situation, shows that the upper class barely loses utility in

the process, whereas the lower class gains a lot.

This example can also serve to show that technological progress that bene�ts the most quali�ed may

be socially disruptive. An increase in the wage of the most productive, without any change to the

productivity of the less productive, in this example, increases social distance and reduces socialization

so much so that the lower class loses substantially in welfare terms, while the upper class does not

gain that much because its economic gain is paired with separation from the rest of society. This is

illustrated in Fig. 13. For the computations in the �gure, the wages rates of the two classes move from

(3, 2) to (3.5, 2) .

4.1.3 A new e�ciency-equity trade-o�

Economic equity can improve e�ciency via increased social cohesion that bene�ts everyone, but adding

a social dimension to the economic model also creates the possibility a trade-o� between e�ciency and

equity that is di�erent from the familiar one in economics, which involves the disincentive e�ects of

redistribution. The new trade-o� comes from the fact that, if individual preferences over the trade-o�

between economic standing and social status are heterogeneous, the principle that reducing economic

inequality, other things equal, is good for social welfare overall may be incompatible with the Pareto

principle. In other words, the classical Pigou-Dalton transfer principle, a cornerstone of social welfare

analysis, needs to be applied with caution in the presence of the social sphere.

36



Figure 13: Choice of s, before and after productivity increase for the upper class

To simplify the presentation, consider the case in which xi is one-dimensional, and is interpreted as

income (or wealth). A natural extension of the Pigou-Dalton transfer principle to this model would

recommend reducing economic inequalities among individuals sharing the same social outcome. The

restriction to individuals having the same social status is sensible, because a transfer from a disreputed

rich to a popular poor would not be obviously contributing to general socio-economic inequality. This

cautious application of the transfer principle is encapsulated in the following requirement for social

evaluation of allocations:

Economic equity For all allocations (x, y) , (x′, y′) and all i, j ∈ N , such that yi = yj = y′i = y′j and

xi > xj , if (x, y) , (x′, y′) di�er only by a regressive transfer x′i = xi + δ, x′j = xj − δ, with δ > 0, then

(x, y) is better than (x′, y′).

As is well known in the theory of fair social orderings (Fleurbaey and Maniquet 2011), this type of

principle, in a multi-dimensional context, runs afoul of the Pareto principle when individuals may

have di�erent preferences about trading o� xi against yi. This is because, as illustrated in Fig. 14,

situations with equally low yi = yj and xi < xj may be Pareto indi�erent to situations with equally

high y′i = y′j and x
′
i > x′j . According to the Economic equity principle, the former situation could be

improved by a transfer from i to j,whereas the latter could be improved by a transfer from j to i. Since

individuals are Pareto indi�erent, respect for the Pareto principle should treat these two situations as

equivalent, hence a clash.

This observation con�rms the general message of this paper, which is that the social sphere cannot

be ignored. The Economic equity principle is not cautious enough because it fails to reckon with

the possibility that the two individuals have di�erent preferences over the trade-o� between xi and

yi. A rich may have the same social status as a poor, but is not necessarily advantaged overall if

she is more dissatis�ed with their common social status. The proper way to deal with this issue is

to rely on measures of socio-economic advantage rather than economic standing for the purpose of
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Figure 14: Economic equity clashes with the Pareto principle

inequality analysis and redistributive policy evaluation. Developing such measures is the topic of the

next subsection

4.2 Measuring socio-economic inequalities

The current model is similar to contexts in which individual preferences bear on market commodities

and non-market aspects of quality of life. For this type of context, one can follow Fleurbaey and

Blanchet (2013) and restrict the application of the Economic equity principle to situations in which

the non-market aspect of life is at its best for every individual. This restriction eliminates the tension

with the Pareto principle. Let us say that yi is ideal for i given xi when yi maximizes ui (xi, yi) among

the possible values of yi.

Economic equity under ideal social outcomes For all allocations (x, y) , (x′, y′) and all i, j ∈ N ,

such that yi, yj , y
′
i, y
′
j are ideal for i, j given xi, xj , x

′
i, x
′
j respectively,

and xi > xj , if (x, y) , (x′, y′) di�er only by a regressive transfer x′i = xi + δ, x′j = xj − δ, with δ > 0,

then (x, y) is better than (x′, y′).

Although the tension with Pareto is alleviated, combining this equity principle with the Pareto principle

seriously narrows down the set of acceptable approaches. Let us �rst state the Pareto principle and

introduce the notion of equivalent income.

Strong Pareto For all allocations (x, y) , (x′, y′) such that ui (xi, yi) ≥ ui (x′i, y
′
i) for all i ∈ N , (x, y)

is at least as good as (x′, y′); and if the inequality is strict for at least one i, then (x, y) is better than

(x′, y′).

The equivalent income is a utility representation de�ned as the minimal xi that is needed to bring i

to the current utility level, when full adjustment of social outcomes is possible:

min
{
z|max

w
ui (z, w) ≥ ui (xi, yi)

}
.
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Figure 15: Equivalent income

It is illustrated on Figure 15. The equivalent income obtains at a situation in which yi is ideal given

this level of income.

Finally, let us say that an ordering over n-vectors of real numbers is monotonic increasing if an increase

in a component moves the vector up the ordering, and inequality averse if a regressive transfer between

two components moves the vector down. One then obtains a proposition similar to Willig's (1981)

approach.

Proposition 7 If an ordering of allocations (x, y) satis�es Economic equity under ideal social out-

comes and Strong Pareto, the ordering is entirely de�ned by a monotonic increasing and inequality

averse ordering on the distribution of equivalent incomes, for the allocations for which equivalent in-

comes are well de�ned.

The above proposition is silent for allocations for which the equivalent income is not de�ned for some

individuals. This is likely to be rare in practice, as income is a necessary good, implying that in Fig. 12,

indi�erence curves near the horizontal axis are likely to be close to horizontal, meaning that economic

subsistence becomes a priority over social outcomes. But this may be debated, as poor people do

complain that the worst of their condition is not so much deprivation as the lack of respect and dignity

in their social interactions with the rest of society. This might mean that certain social deprivations

may be worse than falling below the subsistence level on the economic front.

Let us provide a few illustrations of the equivalent-income approach. In example 1, the economic

inequality between individuals 1 and 2 is accompanied with an additional inequality due to the frus-

tration of individual 2 not having his full lot of chat. This can be assessed by looking at the inequality

in equivalent incomes, which is, as can be seen from Fig. 16, greater than inequality in resources,

because individual 2's equivalent income is below her income, whereas individual 1's equivalent income

is equal to her income.

39



Figure 16: Inequality in equivalent incomes vs. incomes

In example 1, e�ciency is achieved when the willingness to accept of the less chatty individual equals

the willingness to pay of the chattier individual. In Fig. 3, the gap in equivalent incomes between the

two individuals is reduced when norms of politeness makes the richer, less chatty one concede more

time to the other. Interestingly, if, as in example 1, the former is richer, this individual is likely to

be choosier, so that the e�cient allocation will have a lower gap between the actual and the preferred

quantity of interaction for this individual (this is illustrated in Fig. 3). In a nutshell, e�ciency would

justify that the rich could be less polite than the others, in terms of concessions with respect to the

preferred chatting time. It was suggested in section 3 that social norms of politeness tend to reduce

ine�ciency by letting individuals subtly express their wishes. But norms of politeness do not refer to

willingness to pay and are therefore likely to produce more egalitarian results in terms of quantitative

concessions. Therefore, they are likely to further reduce the inequality in equivalent incomes, compared

to what the e�cient allocation would be in absence of transfers of resources.

In example 2, both individuals su�er from the impossibility to have as many parties as they would

wish, so that their equivalent incomes are lower than their ordinary incomes. Moreover, if partying is

a normal good, the gap between income and equivalent income is larger for the richer person (who is

further constrained by the lack of resources of her neighbor).

The case of Faustian socio-economic bargains provides another illustration of the ability of this ap-

proach to capture a wide set of social facts. The threat of economic duress, which a�ects a large

share of the population since most people cannot survive without selling something, can lead the most

disadvantaged among them to accept sacri�ces on their social status or their autonomy in order to

get by. Economists have long been interested in the analysis of what exactly is exchanged in the

labor market. Adam Smith, in the Theory of Moral Sentiments, o�ered a (not-so-well-known) invisible

hand perspective on trades that transfer money from rich employers to poor employees: �They are

led by an invisible hand to make nearly the same distribution of the necessaries of life, which would

have been made, had the earth been divided into equal portions among all its inhabitants; and thus,

without intending it, without knowing it, advance the interest of the society, and a�ord means to the
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Figure 17: A rich hires a poor, who loses his independent status

multiplication of the species.� (1759, p. 188) Karl Marx believed he uncovered the secret of pro�t in

the idea that employers only paid the value of the labor force but could then extract the full value of

labor. Neoclassical economists emphasized the fact that everyone bene�ts from the trade, compared

with their initial endowment. Labor economists noted that leisure has a value for people and o�ered

various ways to account for the disutility of lost leisure, which include the equivalent income proposed

here and other variants of the money-metric approach (Preston and Walker 1999).

What is missing from all of this is an explicit account of social status and autonomy. Yet this was a

rather prominent concern for the Founding Fathers of the US Republic. �Although most Americans

in 1776 believed that not everyone in a republic had to have the same amount of property . . . all

took for granted, that a society could not long remain republican if a tiny minority controlled most

of the wealth and the bulk of the population remained dependent servants or poor landless laborers.�

(Gordon S. Wood, Empire of Liberty: A History of the Early Republic, 1789�1815, cited in Blasi et

al. 2013, p. 7). More recent surveys of job satisfaction point to the importance of autonomy for

many employees (Freeman and Rogers 2006), although they generally ignore comparisons of status

with independent workers and employers, since employee status has become the norm rather than

the exception. Incorporating the loss of independence and autonomy into the computation of the

equivalent income of employees should capture these aspects of their situation, at least to the extent

that their preferences have not come to accept their inferior position as a matter of indi�erence. This

is illustrated in Fig. 17, where one sees that the poor individual accepting resources at the expense

of social status (i.e., becoming a servant) is less well-o� than is apparent from only looking at the

economic transaction (in which �nal consumption is almost equal), whereas the rich employer is better

o� by becoming a master.

This last remark raises the important issue of whether questionable social conventions may make a

preference-based measure like equivalent income problematic for analyzing inequalities. It is of course

possible to �correct� preferences to eliminate biases (as is commonly done to treat biases, such as present

bias, in behavioral economics), before they are applied to the measurement of equivalent income. If
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some individuals come to like their servitude, social analysis can still measure how their situation fares

according to more acceptable preferences.

4.3 Distinguishing economic and social contributions to socioeconomic in-

equality

The distribution of equivalent incomes can be used for a decomposition analysis of inequalities. In

particular, a decomposition of the respective contributions of economic and of social inequalities to the

overall socio-economic inequality can be performed, and further elements can be added, such as the

contribution of the heterogeneity of preferences. A methodology for the decomposition of inequalities

of equivalent income measures of well-being, focused on measuring a contribution for preference hetero-

geneity and a contribution for the correlation between preferences and living conditions, is developed

in Decancq et al. (2017) and can be adapted to our framework.

Such a decomposition can be useful not only to understand the structure of inequality in society but

also to guide public policy. The focus of policy seeking to reduce inequalities would be di�erent if

economic or social inequalities dominate. The contribution of the correlation between economic and

social standing is also relevant to policy, since disentangling social standing from wealth can be pursued

by policies promoting social integration and community life.

The general principle of such a decomposition is as follows, and actually can be applied to any inter-

personally comparable well-being measure of the type ui (xi, yi), not only equivalent income, which is

but one representation of preferences among many. Compute the average vectors x̄, ȳ and the average

function ū, as well as a large sample of randomly reshu�ed distributions of x and y, denoted x̃, ỹ, where

x̃i is obtained by a permutation of bundles among individuals, and similarly for ỹi. For any chosen

inequality index, one can write, letting u (x, y) denote (ui (xi, yi))i∈N , and using a similar convention

when actual bundles are replaced by reshu�ed bundles or average vectors, and an upper bar means

that an average of the sample of reshu�ed distributions is taken:

I (u (x, y)) = I (u (x, y))− I (u (x̃, y)) correlation of preferences with situations

+I (u (x̃, y))− I (ū (x, y)) preference heterogeneity

+I (ū (x, y))− I (ū (x̃, y)) correlation between x and y

+I (ū (x̃, y))− I (ū (x̄, y)) inequality in x

+I (ū (x̄, y)) inequality in y

Such a decomposition also singles out the contribution to socioeconomic inequality coming from the

correlation between economic and social standing studied in section 5.1. Other orders for this de-

composition can be followed, such as this one, in which outcome inequalities come before preference
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heterogeneity:15

I (u (x, y)) = I (u (x, y))− I (u (x̃, y)) correlation between x and y

+I (u (x̃, y))− I (u (x̄, y)) inequality in x

+I (u (x̄, y))− I (u (x̄, ȳ)) inequality in y

+I (u (x̄, ȳ)) preference heterogeneity

or this one, in which inequality in y comes before inequality in x:

I (u (x, y)) = I (u (x, y))− I (u (x, ỹ)) correlation between x and y

+I (u (x, ỹ))− I (u (x, ȳ)) inequality in y

+I (u (x, ȳ))− I (u (x̄, ȳ)) inequality in x

+I (u (x̄, ȳ)) preference heterogeneity

Such a path dependence is commonplace in decompositions, and can be dealt with either by laying

out the results for di�erent paths, or averaging contributions over di�erent paths. It is also possible

to adopt coarser decompositions, e.g., if correlations are not deemed relevant.

These decompositions are of the accounting type (once preferences are elicited), and one could go

further by looking at how economic bundles xi and strategies si interact in the formation of socioe-

conomic inequalities through the social game as well. In the park and the community cases, the

contribution of xi to inequalities only goes through the �rst argument of ui (xi, yi), whereas in the

backyard and the general cases, economic bundles also generate inequalities via Fi (x, s), especially

when the economic edge property is satis�ed. Thus the contribution of economic inequalities could be

analyzed in a more comprehensive way by applying the above decompositions to the combined function

Ui (x, s) = ui (xi, Fi (x, s)) introduced in section 2.1.3.

5 Conclusion

This paper o�ers a versatile model which can be used as a useful umbrella to encapsulate many aspects

uncovered in the economic literature on social interactions. The stylized depiction of the economy and

the society that it contains helps �eshing out how economic activities are part of a broader social setting.

Moreover, this paper provides a convenient framework to analyze the various sources of ine�ciency and

inequality through the channels distinguished in the special cases of the general model, and that social

multiplier e�ects should always come together with general equilibrium e�ects in the study of policy

impacts. Ideally, a model such as this one should replace the canonical models taught in economics

15Along this path, there is no way to distinguish a contribution from the correlation between preferences and individual
situations.
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courses that in�uence how people, and especially experts and policymakers, view the economy and its

rules.

The thrust of this paper has been to show that a narrow focus on the economic sphere misses important

dimensions of e�ciency and equity. To this e�ect, the Arrow-Debreu model was a good starting point,

as it embodies the most e�ective type of economic coordination and the most clearcut notion of

economic standing with complete markets. But we propose that the general method of adding a social

game to any economic model should become the new standard, in order to make economic analysis

more comprehensive and robust. Doing so for a variety of economic models can provide additional

insights into economy-society interactions.

This model was not designed to study public policy in a realistic way, but we conclude this paper by

summarizing insights about possible e�ects of government intervention or similar collective coordina-

tion (e.g., by civil society) that can be gleaned from this paper. First, economic policy that a�ects

the prices of commodities can have an indirect e�ect on the social game, since individuals trade-o�

economic and social bene�ts and costs in an integrated way. For instance, in Ex. 3, a change in prices

(due for instance to subsidies or subsidized R&D) can shift the social equilibrium. Making access to

market care cheaper may dramatically diminish the level of family support, which may be good or bad

depending on the prevailing conditions (in Ex. 3, the cheaper market service frees resources for greater

informal support in the optimal allocation, but the equilibrium may move in the opposite direction).

Insofar as social norms adapt to the prevailing equilibrium, this can even induce a change in the norms

of family relations.

Second, redistribution policy which reduces the economic distance between social groups may indirectly

contribute to reducing their social distance and alter the frequency of contacts between groups. When

more people can a�ord to take vacations, social encounters on the beach will be more diverse and this

may alter the social equilibrium toward greater cohesion. Ex. 2 and 4 have illustrated this kind of

e�ect, with some additional twists such as pure e�ciency e�ects (as in Ex. 2), price e�ects (beach

spots become more expensive) and social multiplier e�ects (richer people may like beaches less and

leave them, whereas poor people feel more and more at ease there).

Third, a direct intervention on norms as embodied in the social technology Fi, or in the selection among

multiple equilibria, can have strong social and economic e�ects. Interventions on norms are common

in legal regulation of social relations such as marriage, interpersonal violence, as well as economic

practices such as discrimination. Softer interventions through education campaigns can also have a

strong e�ect, as for behavioral norms of hygiene. This model is handy to capture social considerations

in economic behavior, and people may change their economic lifestyle under social pressure when the

technology Fi that gives them social status is modi�ed and becomes negatively associated with certain

types of work or consumption (such as practicing abortions, or �ying).

These brief remarks only pave the way for more research on public policy viewing the economy as

embedded in the social system�a research program forcefully laid out in Saez (2021), who emphasizes

for instance that elasticities of behavioral responses are likely to be strongly dependent on social factors

and norms. The key point is that the evaluation of public policy should not neglect possible impacts

of economic instruments on the social game, and should not neglect the power of interventions on the
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social sphere. The comprehensive mesure of individual well-being and social welfare proposed in this

paper can help in such evaluation.
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Appendix: Proofs

Proof of Prop. 1

The �only if� part follows directly from the de�nitions and the fact that the maximum of a multivariate

function must be a maximum in every subset of dimensions.

The �if� part comes from the fact that condition WN-i is satis�ed when x is a Walras subequilibrium

for a given s and y is a Nash subequilibrium for the same x and associated to the same s. Indeed,

individual utility is equal to

ui (xi, yi) = ui (xi, Fi ((xi, x−i) , (si, s−i))) .

If the right-hand side is concave and continuously di�erentiable in (xi, si) and is maximized separately

in xi and in si, then it is maximized in the pair (xi, si) . But one does not need concavity of this

function. It is su�cient that it is the monotonic transform of a concave function.16

Proof Prop. 2

The assumptions are:

� The function Ui (x, s) := ui (xi, Fi (x, s)) is continuous in (x, s) and non-satiable in xi;

� The set Xi is closed and convex;

� The set Si is compact and convex;

� The individual endowment ωi � 0;

� The cone Q is closed;

16It is necessary to introduce di�erentiability, otherwise the result would not hold. Consider the function f : R2 → R
de�ned by:

f (x, y) =

{
−x+ 2y if x ≥ y

2x− y ifx ≤ y.

This function is concave, and at any point where x = y it is maximal with respect to x and y separately, but this is not
a maximum.
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� For every p and (x−i, s−i), the set of (xi, si) maximizing Ui (x, s) such that pxi ≤ pωi is convex.

Since production is limited by the available inputs
∑
i ωi, there is a compact and convex truncation of

Q, denotedQ∗, in which every feasible allocation takes its production plan. Likewise, there is a compact

and convex truncation of Xi, denoted X∗i , in which every feasible allocation takes i's consumption.

The truncation must be large enough (by going beyond the set spanned by feasible allocations, in the

relevant directions) so that whenever q ∈ arg max {pq|q ∈ Q∗} and belongs to a feasible allocation,

then q ∈ arg max {pq|q ∈ Q} . Likewise, whenever xi ∈ arg max {Ui (x, s) |xi ∈ X∗i , pxi ≤ pωi} belongs
to a feasible allocation, then xi ∈ arg max {Ui (x, s) |xi ∈ Xi, pxi ≤ pωi}. Let individual 1 be declared

the owner of Q∗, and receive the pro�t pq (in equilibrium, this pro�t is null, therefore this is without

loss of generality, and it is never negative).

Let P =
{
p ∈ R`+| ‖p‖ = 1

}
, where ‖‖ is the L1 norm

∑
k |pk|, X =

∏
iXi, S =

∏
i Si.

Consider the correspondence over P × X × S de�ned as follows: it associates p, q, s to p′, q′, s′ such

that

� p′ ∈
{

p+
∑

i(xi−ωi)−q
‖p+∑

i(xi−ωi)−q‖ |q ∈ arg max {pq|q ∈ Q∗}
}

;

� for all i 6= 1, x′i ∈ arg max {Ui (x̂i, x−i, s) |x̂i ∈ X∗i , px̂i ≤ pωi} ;

� x′1 ∈ arg max {Ui (x̂1, x−1, s) |x̂1 ∈ X∗1 , px̂1 ≤ pω1 + pq} ;

� for all i, s′i ∈ arg max {Ui (x, ŝi, s−i) |ŝi ∈ Si} .

This correspondence, in each of its components, is upper hemicontinuous. In particular, arg max {pq|q ∈ Q∗}
is also upper hemicontinuous in p, while

p+
∑
i (xi − ωi)− q

‖p+
∑
i (xi − ωi)− q‖

is continuous in (p, x, q). The correspondence

arg max {Ui (x, s) |xi ∈ X∗i , pxi ≤ pωi}

is upper hemicontinuous since X∗i ∩
{
xi ∈ R`+|pxi ≤ pωi

}
is compact and continuous in p (i.e., both

upper and lower hemicontinuous, the latter depending on the assumption ωi � 0) while Ui (x, s) is

continuous in (x, s).

The images of the correspondence are convex for each component. For p, this comes from the fact that

arg max {pq|q ∈ Q∗} is convex, and thus{
p+

∑
i (xi − ωi)− q

‖p+
∑
i (xi − ωi)− q‖

|q ∈ arg max {pq|q ∈ Q∗}
}

is also convex, as it is the projection of the convex set{
p+

∑
i

(xi − ωi)− q|q ∈ arg max {pq|q ∈ Q∗}

}
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on the convex set P . For xi and si this directly comes from the assumptions, and the truncation via

X∗i does not invalidate this assumption.

Therefore, Kakutani's �xed-point theorem can be applied, implying that this correspondence has a

�xed point (p∗, x∗, s∗). For p∗, given that

p

(∑
i

(xi − ωi)− q

)
= 0

by non-satiation, this obtains only if ∑
i

(xi − ωi)− q = 0

for some

q∗ ∈ arg max {p∗q|q ∈ Q∗} ,

i.e., if ∑
i

(x∗i − ωi)− q∗ = 0.

To see why, consider the two possible cases.

First case: ‖p∗ +
∑
i (x∗i − ωi)− q∗‖ = 1. In this case, one has

p∗ = p∗ +
∑
i

(x∗i − ωi)− q∗,

implying
∑
i (x∗i − ωi)− q∗ = 0.

Second case: ‖p∗ +
∑
i (x∗i − ωi)− q∗‖ 6= 1. In this case, one has

p∗

(∥∥∥∥∥p∗ +
∑
i

(x∗i − ωi)− q∗
∥∥∥∥∥− 1

)
=
∑
i

(x∗i − ωi)− q∗,

implying

p∗.p∗

(∥∥∥∥∥p∗ +
∑
i

(x∗i − ωi)− q∗
∥∥∥∥∥− 1

)
= p∗

(∑
i

(x∗i − ωi)− q∗
)

= 0,

which is impossible since p∗.p∗ > 0 by construction.

Thus, this allocation is feasible, so it also satis�es

q∗ ∈ arg max {p∗q|q ∈ Q} ,

so that p∗q∗ = 0, and thus for all i ∈ N,

x∗i ∈ arg max {Ui (p∗, x, s∗) |xi ∈ Xi, p
∗xi ≤ p∗ωi} ,

implying that it is an equilibrium.
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Consider the property: For every p and (x−i, s−i), the set of (xi, si) maximizing Ui (x, s) such that

pxi ≤ pωi is convex. A su�cient condition for this property is that Ui (x, s) be quasi-concave, since

both the budget set {xi ∈ Xi, pxi ≤ pωi} and Si are convex.

Let (x, s) , (x′, s′) be such that Ui (x, s) = Ui (x′, s′). Assuming concavity of Fi, for every λ ∈ [0, 1],

λFi (x, s) + (1− λ)Fi (x′, s′) ≤ Fi (λ (x, s) + (1− λ) (x′, s′))

and assuming quasi-concavity of ui,

Ui (x, s) = Ui (x′, s′) ≤ ui (λx+ (1− λ)x′, λFi (x, s) + (1− λ)Fi (x′, s′)) .

Assuming that ui is non-decreasing in yi,

ui (λx+ (1− λ)x′, λFi (x, s) + (1− λ)Fi (x′, s′)) ≤ ui (λx+ (1− λ)x′, Fi (λ (x, s) + (1− λ) (x′, s′))) .

One has

ui (λx+ (1− λ)x′, Fi (λ (x, s) + (1− λ) (x′, s′))) = Ui (λ (x, s) + (1− λ) (x′, s′)) .

Wrapping up, one obtains

Ui (x, s) = Ui (x′, s′) ≤ Ui (λ (x, s) + (1− λ) (x′, s′)) ,

proving quasi-concavity for Ui.

The result also obtains if some components of Fi are convex in (x, s) and ui is non-increasing in these

components. But since, in such a case, it is possible to rescale these components (changing signs) to

make them concave and ui non-decreasing in them, this is not really an extension of the result.

Proof of Prop. 3

The function Ui (x, s) = ui (xi, Fi (x, s)) is concave because both ui and Fi are. The vector function

U (x, s) = (Ui (x, s))i∈N is then concave. The set Q = {q|T (q) ≤ 0} is convex since T is concave, and

the set X∗ =
{
x ∈

∏
i∈N Xi|∃q ∈ Q, and

∑
i xi =

∑
i ωi + q

}
is convex since Q and all Xi are convex.

Likewise, the set S =
∏
i∈N Si is convex since each Si is. The lower set of the utility possibility set is

the hypograph of U on the domain X∗ × S, i.e., it is the set

U∗ = {u ∈ Rn|∃ (x, s) ∈ X∗ × S, u ≤ U (x, s)} .

Since the hypograph of a concave function on a convex domain is convex, this set is convex.

E�cient allocations can then be found by maximizing
∑
i αiui, over the convex set U∗, spanning

α 	 0. Given the smoothness and interiority assumptions, the �rst-order conditions of the Lagrangian
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program: ∑
i

αiui (xi, Fi (x, s))− λ

(∑
i

xi −
∑
i

ωi − q

)
− µT (q)

are necessary and su�cient. They consist in �nding α ∈ Rn++, λ ∈ R`++, µ ∈ R++, x, q and s satisfying

(1)-(4).

To determine the e�ciency of an interior Nash-Walras equilibrium, �rst note that condition (4) is

satis�ed at an equilibrium. The �rst-order conditions of competitive behavior can be written as follows,

for every individual i (thanks to the non-satiation assumption): There exists λi ∈ R`++ (measuring i's

marginal utility of money) such that:

∀k ∈ {1, ..., `} , ∂ui
∂xik

+
∑
d

∂ui
∂yid

∂Fid
∂xik

= λipk, (5)

∀i ∈ N,h ∈ {1, ...,H} ,
∑
d

∂ui
∂yid

∂Fid
∂sih

= 0. (6)

And pro�t maximization implies that there is µ′ ∈ R++ such that:

∀k ∈ {1, ..., `} , pk = µ′
∂T

∂qk
. (7)

Let us insert (5)-(7) into (1)-(3). One obtains that there must exist α ∈ Rn+, µ′′ ∈ R++:

∀i ∈ N, k ∈ {1, ..., `} , αiλipk +
∑
j 6=i

αj
∑
d

∂ui
∂yjd

∂Fjd
∂xik

= µ′′pk, (8)

∀i ∈ N,h ∈ {1, ...,H} ,
∑
j 6=i

αj
∑
d

∂ui
∂yjd

∂Fjd
∂sih

= 0. (9)

And since rescaling the vector α and the scalar µ′′ is inconsequential, one can drop µ′′ and rewrite (8)

as

∀i ∈ N, k ∈ {1, ..., `} , αiλipk +
∑
j 6=i

αj
∑
d

∂ui
∂yjd

∂Fjd
∂xik

= pk. (10)

- Necessary and su�cient condition: Under the assumptions (5)-(7), and the other background

assumptions stated in the proposition, the (9)-(10) conditions jointly provide a necessary and su�cient

condition for e�ciency. This condition can be further simpli�ed as follows. Let βi = αiλi. Then (10)

can be rewritten as

∀i ∈ N, k ∈ {1, ..., `} , βipk +
∑
j 6=i

βj
λj

∑
d

∂ui
∂yjd

∂Fjd
∂xik

= pk, (11)

and noting that pk and 1
λj

∑
d
∂ui

∂yjd

∂Fjd

∂xik
correspond to i's and j's marginal willingness to pay for xik,

one obtains condition (1a) of the proposition.
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Similarly, (9) can be written as

∀i ∈ N,h ∈ {1, ...,H} ,
∑
j 6=i

βj
λj

∑
d

∂ui
∂yjd

∂Fjd
∂sih

= 0, (12)

and noting that 0 and 1
λj

∑
d
∂ui

∂yjd

∂Fjd

∂sih
correspond to i's and j's marginal willingness to pay for sih,

one obtains condition (1b) of the proposition.

Observe that in absence of externalities, i.e., when
∂Fjd

∂xik
≡ ∂Fjd

∂sih
≡ 0 whenever j 6= i, these conditions

are satis�ed provided one takes βi = 1 for all i. This brings up Negishi's (1972) weights equal to the

inverse of the marginal utility of money: an e�cient allocation maximizes a weighted sum of utilities

for which the weighted marginal utility of money is equalized across individuals. But in the general

case here, the marginal social value of money is not necessarily equalized at an e�cient allocation,

because externalities operate an additional channel of utility transfer among individuals.

However, consider the case in which one good (say, good 1) does not induce externalities. In this case,

(11) applied to good 1 implies βi = 1 for all i, and conditions (11)-(12) become

∀i ∈ N, k ∈ {1, ..., `} ,
∑
j 6=i

1

λj

∑
d

∂ui
∂yjd

∂Fjd
∂xik

= 0, (13)

∀i ∈ N,h ∈ {1, ...,H} ,
∑
j 6=i

1

λj

∑
d

∂ui
∂yjd

∂Fjd
∂sih

= 0. (14)

- Su�cient condition:

It is straightforward to check that (13)-(14), which correspond to (2a-b) in the proposition, are logically

stronger than (11)-(12). Picking βi = 1 for all i enables us to rewrite (13)-(14) in the form of (11)-(12).

Proof of Prop. 4

If either x or y is ine�cient, it is possible to �nd a Pareto-dominating allocation, which will increase

ui for some individual i because vi is increasing in each of its arguments fi (xi) , gi (yi) , and no other

individual will be harmed. Therefore joint e�ciency of x and y is necessary for general e�ciency of

(x, y) .

The counterexample proving that this is not su�cient is provided in Example 1.

Proof of Prop. 5

Suppose that, for the given x, the social subequilibrium strategy pro�le s is not e�cient. Then it is

possible to �nd another pro�le s′ such that

ui (xi, Fi (x, (si, s−i))) ≤ ui
(
xi, Fi

(
x,
(
s′i, s

′
−i
)))
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for all i, with a strict inequality for some i. Let y′i = Fi
(
x,
(
s′i, s

′
−i
))
. The allocation (x, y′) is thus

such that it Pareto-dominates the allocation (x, y) .

Suppose that, for the given s, the economic subequilibrium is not e�cient. Then it is possible to �nd

another allocation x′ such that

ui (xi, Fi (x, s)) ≤ ui (x′i, Fi (x′, s))

for all i, with a strict inequality for some i. The allocation (x′, y′), where y′i = Fi (x′, s), is thus such

that it Pareto-dominates the allocation (x, y) .

The fact that su�ciency does not hold is proven by the examples provided in section 4, since these are

special cases of this model.

Proof of Prop. 6

Let i, j be such that xi � xj and consider equilibrium strategies s∗ such that Fj (x, s∗) � Fi (x, s∗).

We show that this entails a contradiction.

By the economic edge property, there is si such that Fi
(
x, si, s

∗
−i
)
� Fj

(
x, si, s

∗
−i
)
. By the robust

edge property, one can pick si so as to also have Fi (x, s∗) � Fi
(
x, si, s

∗
−i
)
� Fj

(
x, si, s

∗
−i
)
.

Assume that negative competition is also satis�ed. In this case, since Fj (x, s∗) � Fi (x, s∗) �
Fj
(
x, si, s

∗
−i
)
, by negative competition one must have Fi

(
x, si, s

∗
−i
)
� Fi (x, s∗). But this is im-

possible, because of the assumption that yi � y′i implies ui (xi, yi) > ui (xi, y
′
i) and the fact that s∗i is

an optimal choice for i facing s∗−i.

Instead of negative competition, assume that self-impact is satis�ed. In this case, observe that since

Fj (x, s∗) � Fi (x, s∗) � Fi
(
x, si, s

∗
−i
)
� Fj

(
x, si, s

∗
−i
)
, we have that Fj (x, s∗) � [Fi (x, si, s−i) , Fi (x, s∗)] �

Fj (x, si, s−i). But this is excluded by self-impact.

Necessity of economic edge: Consider a social game such that one (poor) individual's yi always domi-

nates the others whose social outcome yj is equal and �xed. Assume that yi depends only on si, and

that i has various strategies producing two possible levels for yi, one dominating the other. This game

satis�es all the properties except economic edge, and produces reversals between economic and social

rankings at the equilibrium.

Necessity of robust edge: Consider a social game for a two-agent population in which whenever xi � xj ,
i has more �social chips� than j. Individual i is the only one to have decisions to make, and can decide

to transfer his chips to j, having to relinquish two chips for every chip received by j. If i stays in this

type of strategy, then yi, yj are simply the number of chips that each ends up with. In addition, i

has a �joker� strategy which entails yi ≺ yj , but these outcomes are not comparable to those induced

by the chips strategies. For some preference pro�les, the joker strategy is the best for i. This game

satis�es all the properties except robust edge.

Necessity of negative competition or self-impact: Consider a social game for a two-agent population in

which whenever xi � xj , i has a strategy s0 (e.g., slander) which destroys yj , but such that the only
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way for every i to maximize her own status is to choose strategy s1 � s0 which brings j at yj � yi.

This game satis�es economic edge and robust edge but not the other properties, and it does produce

reversals.

Proof of Prop. 7

Consider an allocation for which the individual equivalent incomes are well de�ned. By the Pareto

principle, one can move every individual to the equivalent income level and the associated ideal social

outcome, and this yields an allocation that is as good as the initial allocation (Note: such a move may

not be feasible, but the ordering of allocations is not limited to feasible allocations).

The ordering of allocations therefore has to coincide with the ordering of these �equivalent� allocations.

I.e., (x, y) is at least as good as (x′, y′) if and only if for the equivalent allocations, (x∗, y∗) is at least

as good as (x′∗, y′∗), where x∗i is the equivalent income of (xi, yi) for i, associated with the ideal social

outcome y∗i , and likewise for the primed allocation.

Now, the Pareto condition requires this ordering to be monotonic increasing and the equity condition

requires it to be inequality averse.
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