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Abstract

We model economic environments in which individual choice sets are fixed and
the level of a certain parameter that systematically biases the preferences of all
agents is determined endogenously to achieve equilibrium. Our equilibrium
concept, Biased Preferences Equilibrium, is reminiscent of competitive equilibrium:
agents’ choice sets and their preferences are independent of the behavior of other
agents, the combined choices have to satisfy overall feasibility constraints and the
endogenous adjustment of the equilibrating preference parameter is analogous to
the equilibrating price adjustment. The concept is applied to a number of economic
examples.
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1. Introduction

The fundamental scarcity problem of economics—the tension between limited
resources and insatiable wants—is resolved in conventional economic models by
means of markets or central allocation mechanisms. In either case, preferences are
viewed as exogenously fixed and the focus is on the role of instruments—oprices or
commands—that modify agents’ choice sets.

The approach presented here is complementary to the standard framework. In
this approach, agents’ choice sets do not freely adjust and there is no central body
dictating the rules. The resolution of the fundamental scarcity problem is obtained
by means of a systematic adjustment of individuals’ preferences giving rise to an
equilibrium that achieves harmony between agents’ choices and the social
feasibility constraints. Naturally, if agents’ preferences can be adjusted arbitrarily,
then any feasible allocation can be trivially established as an "equilibrium".

However, we study the more interesting case in which systematic biases affect the
preferences of all agents in the same way, which can be interpreted as reflecting
an adjustment of values or cultural norms.

The idea that preferences might adjust to feasibility constraints is not new and
can be seen already in the famous Aesop’s Fable of the Fox and the Grapes. A
bias in preferences can be interpreted as an adjustment of values or cultural
norms. Consider, for example, a society whose survival depends on meeting a
certain target level of a public good through voluntary contributions. If the original
trade-offs between private consumption and the enjoyment from contributing are
insufficient to achieve the target, then the survival pressure might trigger a social
process that changes preferences, so as to make contributing sufficiently attractive
to achieve the target. We abstract from the details of how such a social process
might work and simply incorporate it within the assumption of common systematic
adjustment of preferences.

The setup requires the definition of a new equilibrium concept — Biased
Preferences Equilibrium. The environment is such that individual choice sets are
fixed and the level of a certain parameter, which systematically biases the
preferences of all agents, is determined endogenously to achieve equilibrium. This
concept is reminiscent of competitive equilibrium in that an agent’s choice set and
preferences are independent of the behavior of other agents, and the combined
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choices must satisfy overall feasibility constraints. The endogenous adjustment of
the equilibrating preference parameter is analogous to the equilibrating price
adjustment in competitive equilibrium. After defining the concept, it is applied in
several examples of economic environments in which limitations of various types
preclude equilibrium if there is no possibility of preference adjustment. We will
bypass the details of how and why the preference bias mechanism would emerge
in place of a price or command mechanism and instead focus on the logic of the
preference bias mechanism and how it might work in some economic examples.

The goal is to suggest a new perspective on the causal connection between
economic feasibility constraints and shifts in preferences, whereby the former might
induce the latter. This is a purely conceptual exercise to illustrate the dual role
played by "adjustment in preferences" and "adjustment of choice sets".
Nonetheless, the approach might be relevant in analyzing real-world situations,
particularly when prices or commands are not capable of equilibrating the system
due to rigidities, restrictive social norms or free riding. Also, note that in principle
the approach is testable. One could imagine an experiment in which subjects’
preferences are elicited after being exposed over time to a particular set of
feasibility constraints.

The most closely related papers are Richter and Rubinstein (2015, 2018) in
which social norms adjust to achieve harmony in a society. In the first of the
papers, the norm is a common ordering of all alternatives; in the second, itis a
partition of the alternatives into permitted and forbidden actions. The rest of the
related literature focuses on endogenous preferences and norms. The main
innovation of the model presented here is the role of preferences as endogenous
equilibrating instruments. In the end of the paper we will comment further on the
related literature and will further clarify the novelty of our approach.

2. The model and solution concept

An economy is a tuple < N,Y, (X"ien, F,P,A, T, (=" )ien > Where N is the set of
agents, Y is the set of alternatives over which the agents’ preferences are defined,
X' Y is the set of private alternatives available to agent i i.e. his "choice set",
F c ITinX' is a set of feasible profiles of agents’ choices, P is a set of preference
relations over Y and (=' )icy is a profile of preferences from P. From here on we use
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the notation (z') for (z')ien.

For example, in an exchange economy environment one specification of these
elements is as follows: Y is the set of all possible bundles, X' is agent i’s choice set,
F is the set of all allocations satisfying the overall resource constraints.

Up to now the model is fairly standard. The special elements of the model are A
and T where A is a set of "social values" states and the function T : Px A - P
encodes the effect of a social values state on the preferences. In other words,

A € A is a parameter that systematically affects the preference relations of all
agents and T(xz, 1) is the preferences that an agent with fundamental preferences
ends up with when the social values state is 1. We use the shorthand notation
for Tz, A).

Note that although agent i has to choose from the set X', his preferences are
defined over the larger set Y. This is because it is more natural to describe the
systematic change of the preference relations over X as being induced by a
systematic change of the preferences over the larger space Y.

An equilibrium is a pair < (%'),Z > such that (') € Fand %' 2} y for all i and all
y e X'

That is, an equilibrium is a profile of choices and a social value such that: (i) the
profile (%') is feasible; (ii) each agent’s choice %' is individually optimal with respect
to the endogenously determined preferences z‘z .

The standard Pareto efficiency notion with respect to the fundamental
preferences will be called pre-efficiency. That is, a profile : (x') € F is pre-efficient
if there is no other (y') € F such thaty' ' x' for all i with strict inequality for at least
one agent. Obviously, any equilibrium < (%'), 71 > is post-efficient (in the sense that
there is no other (y') € F such that y! ziz %' for all i with strict inequality for at least

one of them) since %' is a maximizer over the entire set X' of ziz .

The following sections present examples in which this framework is applied. Prior
to that, it is worthwhile to make two observations. First, the equilibrium in each of
the following examples will obviously depend on the particular specification of the
possible preference adjustments, as embodied in the set of parameters A and the
function T. Any particular modeling of these elements is bound to be somewhat
ad-hoc. In the examples that follow, we adopt an approach that is both tractable
and intuitive. In line with the standard economic view of preferences as a
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specification of tradeoffs between goods, the preference adjustments of
preferences we allow correspond to multipilcation by a constant of each of these
tradeoffs uniformly across agents (thus preserving the consistency between any
pair of tradeoffs).

Second, a more general version of the model would allow the agents’ choice sets
to be endogenous. In that case, the parameter 4 would have a broader
interpretation and agent i’s choice set would be X'(1). For example, in an exchange
economy environment, 4 might consist of a preference bias parameter, as above,
and a price vector. The sets X'(1) would then be the agents’ budget sets as
determined by their respective endowments and the price vector. While such
generalization might lead to more interesting applications, it is not required for the
simple examples discussed below and we will therefore maintain the assumption of
fixed exogenous X'.

3. The Shapley-Shubik Assignment Model

Consider the Shapley and Shubik (1971) assignment model: N is a set of n
individuals; H is a set of n houses; and Y is the set of all pairs (h,m) where h € H
and m € R is a monetary transfer to the agent. We use the symbol h to also denote
the pair (h,0). Let X' = H for all i and let F be the set of profiles such that no house
is allocated to two individuals. Let P be the set of all preferences over Y
represented by a utility function of the form v(h) + m. Therefore, a preference
relation in P is characterized by a vector of positive numbers (v(h))nen where v(h) is
the rate of substitution between the house h and money. Note that, although agents
have to choose a house from H, their preferences are induced by their preferences
over a larger domain that also involves money transfers. Denote by v' agent i's
utility function over Y.

Let A = RY. A 1 € A stands for a uniform systematic change of the rates of
substitution between houses and money. The transformation T(v, 1) multiplies each
rate of substitution between h and money by A(h) in a uniform manner across all
individuals. That is, T(v,A) is the preference relation in P characterized by the
function A(h)v(h) +m.
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Claim 1. (i) An equilibrium exists. (ii) All equilibria are pre-efficient.

Proof: (i) The proof makes straightforward use of Shapley-Shubik’s original
theorem. Consider the Shapley-Shubik house allocation setting with preferences
characterized by u'(h) = Inv'(h). By the Shapley-Shubik theorem, there is a vector
of monetary transfers (pn)nen and a feasible profile (h') such that, for each agent i,
the assigned house h' maximizes u'(h) + pn over the set B(p) = {(h,pn) | h € H}.
This implies that hi also maximizes e!' ™+ = ePnyi(h) over B(p), for each i.
Therefore, < (h'), (eP")hen > is an equilibrium.

(ii) Let < (h"), (A(h))nen > be an equilibrium with the utility functions (w') such that
wi(h') > 0. Assume that (h') is not ex-ante Pareto efficient. Then, there is a feasible
allocation (x') such that w'(x') > w'(h") for all i with at least one inequality. But then
ITicnw' (x") > ITienw'(h'). Since both (h') and (x') are allocations,
ienA(XD) = ITienA(hY). Therefore,

ITien AW (XD = TTienAXDITienW! (X') > ITieyA(hD)ITieyw' (h') = TTienA(h)W!(h') which
implies that for at least one agent i, A(x")w'(x') > A(h")w'(h") contradicting h' being
the maximizer of A(h)w'(h) over all houses. B

Comment: If 1 transforms the preferences in a more elaborate way, then there
can be multiple equilibria, some of them may not be pre-efficient. For example,
suppose that 1 is a vector A(h) = (a(h), f(h)) such that
T, (a, B))(h) = a(h) + B(h)v(h). Order the houses arbitrarily h,,..,h,. First fix g(h;)
such that the difference between the highest value of (h;)vi(h;) and the second
highest value is between 102" and 102"-!. Continue with h, so that the
corresponding difference is between 10D and 102"™D-! and so on. Then, apply
the Shapley-Shubik result to calculate the equilibrium monetary transfers (a(h))nen.
Since the equilibrium assignment maximizes the sum of values, it must be
describable by a sequential allocation procedure whereby at the m-th stage the
individual with the highest value from among those who were not assigned earlier
to hy,...,hn- is assigned to hy,. This allocation may not be pre-efficient. To see this,
consider the case of two individuals 1 and 2 and H = {a,b} with v!(a) = 1,

vi(b) = 0, v?(a) = 2 and v2(b) = 3. Applying the above procedure with the order
(h1,h2) = (a,b) results in an equilibrium allocation (b,a), which is Pareto-dominated
by (a,b) according to the fundamental preferences.
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4. An Exchange Economy with Fixed Prices

Consider an exchange economy with K goods. Each agent i has an initial
endowment w'. Let w denote the total endowment. Trade can take place only at
the fixed prices p = (pk). In this case Y = RX (the set of all bundles),
Xt = {x|px = pw'} foralli,and F = {(x',...,x") | 2_.x! = w}. Let P be the set of all
preference relations represented by a separable, differentiable, strictly increasing
(in each argument) and concave function. Let U denote the set of all such functions
and let u' € U denote the utility function representing agent i's preferences. The set
A consists of all vectors 4 = (11,1,,..,4k) € RX.. Given u € U such that
ux) = ijl,..,K vj(X) , let T(u, 1) be the preferences represented by

uz(x) = 22,k Vi)

Notice the similarity between the preference bias in this case and that of the
previous section. Here, the subjective marginal rates of substitution of all
individuals between any good k and good 1 are biased by the same multiplier.
There, too, the subjective rate of substitution for all individuals between any
particular house h and money are biased by the same multiplier.

Claim 2. (i) The model has an equilibrium. (ii) All equilibria are pre-efficient.

Proof. For simplicity, we prove the proposition for the case in which every bundle
in every efficient allocation is either strictly positive or all zero. To see the intuition
behind this, consider first the n = K = 2 case depicted by the Edgeworth box in
Figure 1:

contract curve
{

|

equilibrium

(W, w?)

P,

Figure 1

Let E be the intersection point of the contract curve and the line sloped —p;/p»
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through the initial endowment. Let (e!,e?) be the allocation at E. Since the contract
curve is continuous and connects the two opposing corners of the box, such an
intersection point exists and obviously (e',e?) € F. Denote by MRS(u)(x)the
marginal rate of substitution of the function u at the bundle x. Then, since the
allocation (e!,e?) is efficient MRS(u')(e!) = MRS(u2)(e?) = u. Let (11,2,) = (ypz ,1)
and %' = e'. Then, MRS(u\)(X") = p1/p2 and thus the pair < (%), > is an
equilibrium.

For the general case, Balasko (1979) showed that for every price vector p, there
is a Pareto-efficient allocation (e') such that pe' = pw' for all i. By the Pareto
efficiency of (e'), there is a vector u = (u1, 12,..., ux) and a vector of scalars (c')
such that Vui(e') = ciyu for each agent i. Let 1 be a vector such that 2, = px and
%' = el. Then, Vul (St) = ¢'p for all i and therefore, %" maximizes u’, over X'. Thus,

< (%"),2 >is an equilibrium.

(i) Let < (%), > be an equilibrium. The bundle X' maximizes the function
ub(x) = ZHMK Ajvi(xj) over X' = {x | px = pw'}. Given the differentiability of the
utility function u', the bundle X' maximizes the function ui(x) = ijl,..,K vi(x;) over
{x| p*x = p*w'} where p{* = pj/A;for every commodity j.. Thus, (X') is pre-efficient.
H

In the case of K = 2 this result can be extended to preferences represented by
any differentiable utility function (not just separable). This is because, for any
function u and for any positive number A, there is a utility function u, such that
MRS(u;)(x) = AMRS(u)(x). However, this is not generally true when K > 2.

Our (fixed price) equilibrium outcome might be inferior to the initial endowment
for soms of the fundamental preferences). That is, while the point E in the
n = K = 2 case pme agent in terms of the original preferences. Obviously, this is in
contrast to the Pareto superiority of any competitive equilibrium outcome to the
initial endowment (in terresented in the beginning of the proof is pre-efficient, it
might not be in the core.

Figure 2 depicts an illustration of the equilibrium for the case of n = K = 2 and
with linear fundamental preference a'x; + x,. We present one possible configuration
in which pi/p2 > a! > a? > 0. The Pareto-efficient allocations are all points on the
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south and east edges of the Edgeworth box.

& contract
curve

equilibrium

To obtain an equilibrium, the relative value of good 1 needs to increase. An
equilibrium A transformation of the preferences rotates both indifference curves
clockwise making them steeper so that Agent 2’s indifference curve exactly
coincides with the budget line and hence Agent 1’s indifference curve is even
steeper. In the resulting equilibrium allocation, Agent 1 gets only good 1 and Agent
2 gets all of good 2 and the remainder of good 1. Note that in this equilibrium,
Agent 1 is worse off in terms of the original preferences.

If the budget line does not coincide with the (negatively sloped) diagonal, then
this is the only equilibrium preference transformation. In the special case that the
budget set coincides with the minor diagonal, there is a continuum of rotations that
support an allocation in which each agent gets the entire stock of a distinct good.

The idea of equilibrium with fixed prices is the subject of a large literature (see for
example Benassy (1986) and the references there). The novelty in our model is
that preferences, in contrast to rationing schemes, adjust to equilibrate the market.
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5. Giving with Pride and Receiving with Shame

The stock of a single consumption good is distributed across a society consisting
of a unit mass (continuum) of agents. A public fund is dedicated to redistribution in
this society. Agents voluntarily contribute to the fund and can freely withdraw from
it. Donors experience pride while donees experience shame. The fund has to be
balanced, i.e. contributions must equal withdrawals.

The initial ownership of the good is described by a distribution function G on the
interval [0, M] with strictly positive density g. The set Y is the set of pairs (c,d) where
c is a non-negative amount of consumption and d is the transfer to (positive d) or
from (negative d) the public fund. An agent with wealth w faces the choice set
X% = {(c,d) | c+d = w}. The set F is the set of all profiles (c*,d")wejo,m; Such that

jg" d¥dG(w) = 0. The set P contains all preferences represented by a utility function

of the form U,(c,d) = au(c) + rmax[d,0] + smin[d, 0], where u is strictly increasing
and concave, u'(0) = o, u'(M) = 0 and a,r,s > 0. The coefficient r captures the
pride of donating and the coefficient s captures the shame associated with
withdrawing. It is assumed that s > r, which makes it suboptimal for an agent to
both give and take. All agents have the preference relation represented by the
utility function U;.

Let A = (0,00) and let T(U, 1) transform U, (c,d) to U,(c,d). Thus, A captures the
degree of sensitivity to pride and shame. All of U,’s marginal rates of substitution
between consumption and the mental cost of giving or receiving are A multiplies of
the corresponding magnitudes of U;.

Claim 3. (i) The model has a unique equilibrium < (6W,aW)WE[O,M],1 >,
(ii) Let w and w satisfy Zu'(w) = s and Au'(W) = r, respectively. The equilibrium
profile is

if w<w

(=

c" = wif w<w<w
w if w>Ww

AW
andd =w-¢t".

(iii) The equilibrium is pre-efficient.
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Proof: (i) & (ii). Givenw € [0,M] and u € A, the assumptions on u imply that the
agent’'s maximization problem has a unique optimal consumption choice c(w, ). Let

Y(u) = IEA[C(W,M) —w]dG(w), i.e. the excess demand for consumption given p.

Since c(w, i) is continuous and increasing in u, so is W(u). For u near 0, ¥(u) < 0
and for large u, ¥(u) > 0. Let 1 be the unique value such that ¥(2) = 0. The
assumptions on u guarantee the existence of unique values w and w satisfying
2U'(w) = s and Au'(W) = r, respectively. Then, < (€%,d"),2 > where ¢" = c(w, 1)
andd = w-¢" is an equilibrium.

(iii) Consider an equilibrium < (c%,d%),A > with 4 > 1. Given the fundamental
preferences, each agent w weakly prefers to consume less than c(w) and
depending on w prefers to receive less or donate more. Therefore, a
Pareto-superior allocation would have to weakly lower everybody’s consumption.
But this contradicts the feasibility that requires exact budget balance of the public
fund (and precludes disposal). An analogous argument holds for the case of
A< 1.l

Note that when r = s, in the unique equilibrium all agents consume the same

amount jg/' wdG(w).

6. Discussion

A. Game version. In the model and the examples, each agent chooses his
action optimally ignoring the actions of others. The social norms expressed by A
adjust to assure that agents’ choices satisfy the feasibility constraint. This approach
is in the spirit of competitive equilibrium, but the idea of equilibrating adjustment of
preferences is of course just as relevant for environments with strategic interaction.
A game version of the model differs from the "competitive" version in that the
preferences of each agent are over profiles of actions of all agents. The set F may
be viewed here as a collection of acceptable or desirable profiles (e.g., Pareto
optimal or equitable) in the sense that a play of profiles outside F generate
pressure on the preferences to adjust. The equilibrium concept is modified
accordingly. An equilibrium is a pair < (X')ien, 4 > such that:
&', &Y 2 Ly g forallyl € X and (%) e F. Thus, equilibrium
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imposes a standard Nash equilibrium condition on the agents’ action profile with
respect to the endogenously determined preferences and the equilibrium is in the
set of acceptable profiles.

B. Comments on the Literature. The paper is related to the literature on
endogenous evolution of preferences (e.g., Dekel, Ely and Yilankaya (2007) and
Alger and Weibull (2016)). Whereas that literature looks at dynamic evolution of
preferences conducive to social interaction, we look at static equilibrium resolution
of resource allocation problems.

The paper is also somewhat related to the literature on the use of honors to
incentivize agents (e.g., Benabou and Tirole (2003), Tirole (2016) and Dubey and
Geanakoplos (2017)) or the role of status in the allocation of labor across
occupations (Fershtman, Murphy and Weiss (1996)). These models feature agents
who value the attainment of "status" within their peer group. Their preferences over
status and other goods are exogenously fixed as in conventional economic models.
It is the status associated with the different actions that is determined within these
models, either via the emergence of an equilibrium convention or via deliberate
design by a principal. In contrast, in our approach, the preferences adjust
endogenously (in a specific uniform fashion) to equilibrate the economy. This role
of the preferences as endogenous equilibrating instruments is the main qualitative
difference between our model and theirs.

The idea of endogenous preference change has been considered in different
areas of economics. Since these literatures are vast, diverse and quite distant from
our work, we avoid throwing in a few random references. But let us discuss in
general terms the relationship between our approach and the main ideas of those
other approaches. One strand of this literature looks at the causes and
consequences of preference changes induced by, for example, addiction, habitual
behavior, advertising, and fashions. Roughly speaking, the "technology" that
induces the preference change at the individual level is taken as given (e.g., the
effect of addictive substance consumption) and the outcomes that emerge in their
presence are examined. In contrast, in our approach the preference change is a
social phenomenon that responds to resource pressures and serves in a
harmonizing role reminiscent of the role of prices in a competitive market.

Another strand looks at deliberate strategic manipulation of the preferences that
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is inherent to the two-stage game model. The main element of these models is
each player’s strategic selection (in the first stage) of her own second stage
preferences to affect favorably the equilibrium, anticipating the selections made by
others. This is obviously different from the nature and role of the preference change
in our model, where the changes in preferences are not chosen by the agents, they
affect all the agents in the same way and they emerge in response to pressures to
equilibrate a social allocation problem.
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