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Abstract

This paper responds to the ‘soft paternalist’ argument that the
findings of behavioural economics make traditional objections to
paternalism incoherent. We show that there is a normatively
significant sense in which, even if individuals lack coherent
preferences, competitive markets are efficient in providing them with
opportunities to get what they want. Extending earlier analysis by
Sugden, we model a multi-period ‘storage economy’ and explore the
implications of dynamically inconsistent preferences. We show that,
despite apparent conflicts of judgement between an individual's
‘'selves’, competitive markets provide maximal opportunity, and that
they do so by facilitating voluntary exchanges between selves.
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1. Introduction

A common idea can be discerned in many contribattorthe literature on reconciling
normative and behavioural economics: that incolerémindividuals’ preferences justifies
new kinds of intervention in markets. The backabthought is that if preferences are
incoherent, the preference-satisfaction criteribtramitional welfare economics cannot be
applied. Thus (it is thought) the presumption aglapaternalism imparted by that criterion
may no longer be justified. This response to biehasl economics is coming to be known
assoft paternalism In this paper, we develop a line of analysischiposes a challenge to
soft paternalism by showing that there is a noveditisignificant sense in which, even if
individuals lack coherent preferences, competithggkets are efficient in providing them

with opportunities to get what they want.

In one of the best-known statements of the sdérpalist position, Sunstein and
Thaler (2003) argue for ‘libertarian paternalisise¢ also Thaler and Sunstein, 2008). They
claim that if individuals lack well-formed preferess, the principle of respecting preferences
becomes ‘incoherent’ and paternalism becomes ‘iablg’ (2003, p. 1182). However, they
propose that paternalistic interventions shouldoooistrain individual freedom of choice,
thus guaranteeing that coherent preferences greatesl. In their parallel proposal of
‘asymmetric paternalism’ Camerer et al (2003) cl#iat behavioural economics justifies
new kinds of market regulation to increase the avelbf ‘boundedly rational’ individuals.
They seek to minimise the costs that this regutatigposes on individuals who are fully

rational.

Bernheim and Rangel’s (2009) proposals for ‘betanal welfare economics’ are
based on similar principles. They represent alprolof individual choice (a ‘generalised
choice situation’ or GCS) as a pa¥, () whereX is an opportunity set of ‘objects’ ands
an ‘ancillary condition’ (such as the framing oétbhoice problem). The individual’s
behaviour is represented by a choice correspondehcse domain is the set of possible
GCSs. Bernheim and Rangel use revealed preferémdedine a relation of ‘unambiguous
choice’ to be used as a welfare criterion. (Obyast'unambiguously chosen over’ objgct
if there is no GCS in whick s feasible buy is in the chosen set.) This relation respects
revealed preferences that are constant acrossaapcionditions but is silent otherwise.
‘Welfare optima’ (that is, objects which cannotdreambiguously improved on) always
exist, but this provides an undiscerning criteiifiozhoices vary greatly across ancillary

conditions. Bernheim and Rangel suggest that tngarion can be refined by deleting



normatively ‘suspect’ GCSs from the set from whigtlfare rankings are defined. As they
point out, there are similarities between theirrapph and ideas in the literature of multiple
selves. If each ancillary condition is interpregexactivating a different self, and if each self
acts on a consistent preference ordering, welfptienality is equivalent to Pareto optimality

among the selves.

In this paper, we develop a very different rechatton of normative and behavioural
economics, building on earlier work by Sugden. dgumg(2004) defines an ‘opportunity
criterion’ which is intended to represent the naiig@intuition traditionally expressed in
appeals to ‘consumer sovereignty’. It can be prieted as the condition that individuals
have access to all opportunities for feasible antually beneficial transactions, ‘benefit’
being understood in terms of voluntary choice ardguing for this criterion, Sugden uses an
analysis of time-inconsistent choice that is vaffecent from that of conventional multiple-
selves models. The essential idea (expanded $ugden, 2007) is that a ‘responsible’
individual identifies with all of her choices, evéithose choices cannot be rationalised by a
single system of preferences. Using a simple mofdah exchange economy, Sugden
(2004) shows that the opportunity criterion issf&d if the ‘law of one price’ holds (that is,
if for each non-money good there is a single paicerhich it can be freely bought and sold
by every individual) and if all markets clear. $mesult does not depend on any

assumptions about the rationality of individualgte coherence of their preferendes.

Sugden also shows that the law of one price an#tehalearing are equilibrium
conditions for a market in which trades betweermiddals are mediated by a distinct class
of rational profit-seeking arbitrageurs, and hevesothe existence of such an equilibrium.
These results hold under very mild assumptions tabdividual behaviour. The only
substantive assumption about the rationality oividdals is that they are ‘price-sensitive’
at any given moment, they buy only at the loweghefprices currently posted by
arbitrageurs and sell only at the highest. Thdigapon is that competitive markets are able

to satisfy the opportunity criterion even if prefeces are incoherent.

One of the simplifying features of Sugden’s madehat exchange takes place in an
extended ‘trading period’ which precedes any corgion. Individual consumers may

reveal preference inconsistency by making tradesdier moments in the trading period

! The idea that competitive equilibrium can be aebgarised in terms of mutually beneficial
transactions is also developed by Hammond (20@8)hder the assumption of coherent
preferences.



which they reverse at later moments, but (becafifeeeffects of arbitrage) such reversals
can be made without loss. Actual consumptionfescéizely determined by decisions made
at the final moment. Thus, each individual’s fioehsumption decision can be interpreted
as a chosen point on a budget constramifthat individual had been acting on preferences

that satisfied the standard neoclassical assungption

Because of this feature, Sugden’s analysis migtihbught not to address some of
the most important normative issues raised byititbrfgs of behavioural economics. A
recurring idea in recent behavioural literatured(aremplified by Bernheim and Rangel’s
analysis) is that when an individual lacks coheprrferences, her actions can usefully be
modelled in terms of multiple selves. Such modgiscally induce individual behaviour
that is dynamically inconsistent, and the suppgsedtiesirable properties of such
inconsistency can be interpreted as justifying npatéstic interventions. However, if one
describes the workings of Sugden’s model in thguage of multiple selves, the pattern of
consumption is as if the preferences of the s¢ihgat the last moment had been respected
and those of all other selves had been ignoredis,Tihconsistencies between the
preferences of different selves cannot induce afmmaffects on consumption.

A further problem is that Sugden’s opportunitytenion refers only to opportunities
to consumend not (or not directly) to opportunitiestrade Within his model, however,
the space in which dynamic inconsistencies carebealed is the space of trading
opportunities. (They are revealed when an indizicnakes some exchange at one moment
of the trading period and then reverses that exgdhana later moment.) Given that the law
of one price holds, a market in which trade talasgover an extended period gives each
individual unlimited opportunities to make dynantiganconsistent trades. It is natural to
ask whether such opportunities are normativelyiBggmt; but to address this question one

needs a concept of opportunity that refers not tmlgonsumption, but also to trade.

Our object in this paper is to extend Sugden’'s@ggh so as to allow an analysis of
dynamic inconsistency. We do this by generaliSngden’s model economy and by
reformulating the opportunity criterion.

In specifying a model economy, our strategy igetain as much as possible of the
simplicity of the one-period exchange-economy maklal has traditionally served as the
starting point for normative analyses of the masgystem. However, we need a model in
which dynamic inconsistency can have effects orsgorption. This requires that



individuals engage in economic activity in at le@gb periods, and that actions taken in one
period can have irreversible effects on the econamalye feasibility constraints that are
binding in later periods. For these reasons, welde a model of a ‘storage economy’. A
storage economy exists over a succession of peridgsn an exchange economy, there is
no production. For each good, the total stock (amte we do not allow ‘free disposal’, the
total consumption) of each good is fixed. The stolca good may be capable of being
consumed in more than one period. This providedatively simple modelling framework
in which consumption decisions made in earliergeican impact on the feasibility
constraints of later periods. The exchange ecorammajysed by Sugden can be interpreted
as a special case of a storage economy in whictisgcen be traded in all periods but

consumed only in the final period.

The opportunities available in our model economeydefined as constraints within
which, over successive periods, individuals malasitens about their holdings and
consumption of goods. Different economic instains or ‘regimes’ are represented by
different sets of constraints, a competitive matleth a given array of prices) being one
such regime. In the interests of brevity, we tthatlaw of one price and market clearing as
defining properties of the market regime. We shioat, in all storage economies, the

market regime satisfies our opportunity criterion.

To help the reader to gain intuition about ouregahresults, we also describe and
analyse a particularly simple special case of tbeet) the ‘wine economy’. In this
economy, individuals’ preferences are well-defibat dynamically inconsistent. In the
language of multiple-selves models, there is f@haadividual an inconsistency between
the preferences of an earlier and a later seltaBsge of this inconsistency, consumption
patterns in a market regime are different from ¢hiosa regime of autarky, or in a regime in
which individuals precommit their future consumptiol he two selves have opposing
evaluations of these consumption patterns. Buillevidit is an implication of our general
result that the market regime satisfies the oppdasticriterion, neither of the other regimes
has this property. The simplicity of the wine eonty helps one to understand the sense in
which opportunities to make dynamically inconsisteades can be normatively significant.
We argue that the market is mediating trades betwéterent selves of the same individual.
In this sense, the market provides opportunitiesrfotually beneficial (or voluntarily

chosen) transactions.



2. Opportunity in a stor age economy

Our model of astorage economig made up oindividuals i= 1, ...,N, infinitely divisible
goodsg =1, ...,G, andperiodst = 1, ...,T. Each individual is economically active in every
period. For each goagl there is a non-empty set of periatyd] {1, ..., T} in which the
good isconsumablg the last period in which it is consumable is deday, after which it
hasexpired (As an aid to intuition, imagine an economy whiiasts from January [period
1] to December [period 12]. The goods are fruitsolv grow spontaneously and can be
harvested with no expenditure of effort. Gapohight be a fruit which appears on trees in a
fixed quantity in July and can be picked at anyetap to September, after which it rots.
ThenZy = {7, 8, 9} andz; = 9.) At the start of period 1, each individualas a non-negative
endowmeneg 4 of claimson each good. A claim on a unit of good can be roughly
interpreted as an entitlement to consume one @itiitad good in some period iy, the
holder of the claim being free to choose the pegbdonsumptior.

In the economy of our model, there is no optiofreé¢ disposal. Instead, we require
that, for each goog, all claims org are converted into consumption on or before thergx
periodz,. ‘Consumption’ need not be interpreted as somgtthiat individuals value
positively. For our purposes, consumption is arbg@n individual which retires or
extinguishes units of a good; this act might beigdlpositively or negatively. (In the fruit
tree economy, ‘consumption’ might involve the emjant of eating a desirable fruit or the
inconvenience of composting an undesirable onéysTa claim on a good carries both an
entitlement and an obligation to consume. Howewerwill interpret good 1mioney as a
good whose consumption is always valued positivele stipulate that; = {1, ..., T},
thus ensuring that good 1 can serve as a stanflaaedue and a means of exchange in all

periods.

2 We usd] to denote ‘is a weak subset of and resémnfer ‘is a strict subset of'.

® This need not be interpreted as implying thategjercosts are zero. Formally, our assumption is
that (up to the period of expiry) one ‘unit’ of gbg in one period can be transformed into one ‘unit’
of the same good in the next period. From on@gdo the next, however, the physical dimensions
of a unit might shrink (corresponding to storagstspor grow (as might be the case for unpicked
fruit).

* Sugden (2004) assumes free disposal. In Appehdie explain why that assumption is necessary
given Sugden’s formulation of the opportunity aiid@ and why it is not necessary given ours.

®>This is a matter of interpretation and not a forpralperty of our model, because the concept of
preference does not appear in our analysis.



Our aim is to assess alternative systems of ecmnorganisation (or ‘regimes’), as
applied to our model economy. Our strategy isefing a regime in terms of the
opportunities it confers on individuals. This stigy requires us to be able to represent very
different regimes in a common theoretical frameworke framework we use, and which
we now describe, imposes few substantive restristan the properties of regimes;

essentially, it is a system of accounting conversio

Consider any individualin any period. At the start of the periodhas an
inheritanceq;  of claims on each goagl Inheritances in period 1 are equal to endowments
and hence are non-negative. Depending on thefgagicin of the regime, may have
opportunities to (or be compelled Equireadditional claims on non-expired goods and/or
disburseexisting claims. Henet acquisition(that is, acquisition minus disbursement) of
goodg in periodt is denoted\' ;. She may also have opportunities to (or be colegéb)
convert claims on non-expired goods intmsumption Her consumption of goaglin
periodt is denoted\ti,g, which is required to be non-negative. If gapexpires in period
(i.e. if t = z5), consumption must be equal to inheritance plisogquisition; otherwise,
consumption may be less than this, but cannot bre fnGlaims ong that have not been

converted into consumption in peribdecome’s inheritance in periot+ 1.

The definitions and assumptions stated so fabeampresented as:

for alli, g: qig=€420 1)
foralli,g, twheret<zz  Alig—A'ig<dig (2a)
foralli, g, twheret=z;  Alig—A'ig=qig (2b)
foralli,g, twheret 0Zz  A'ig=0 (3a)
foralli,g,twheret1Z;  A'ig=0 (3b)
foralli,g,twheret>z;  A'ig=0 (4)
for alli, g, t wheret <T: dhig=qtig+tAYg—Atig (5)

It follows from (1) to (5) that:

foralli,g,twheret<zgz  qig=0 (6a)
for alli, g, t wheret>z;  ¢ig=0 (6b)

® This restriction prevents individuals from selligigort (or, equivalently, in engaging in unsecured
borrowing). Our modelling strategy separates the of consumer (represented by our ‘individuals’)
from that of arbitrageur. When modelling a manregiime, we implicitly assume that exchanges are
mediated by arbitrageurs, whoe allowed to sell short.



The net acquisitions and consumption made by radiyiduali in any period can be
described by a vectd; = (A4, ...,A'ig: Alia, ..., A'ig); this is at-period behaviour We

now define a dominance relation among such behesziou

Dominance Consider any individualand any periotl Letb' =(A'i 1, ...,A'G:

Aiq, .. Ag) andb =A%y, ..., Qg Alig, ..., Alic) be anyt-period behaviours fd
such that (i) for aly = 2, ...,G, A'ig = A'ig andA'ig = Alig, and (iA1= A'i1 =A%
—A'i1. Thenb) strictly dominategrespectivelyweakly dominatdd’ if A'i; > A'i1

(respectivelyA'i 1 = A'; ).

Thus, b} strictly (weakly) dominateb); if the two behaviours differ only in respect of et
acquisition and consumption of money, if the netrade ini’s holding of money during
periodt is the same in both behaviours, andsiitonsumption of money is strictly (weakly)
greater irb;. Given our interpretation of money as a good whamnsumption is always
desirable, a strictly dominating behaviour is unggubusly more desirable than the

behaviour it dominates.

We will represent specific regimes in terms ofiunduals’ opportunities for net
acquisition and consumption. We definegeriod opportunity sefor individuali, denoted
0, as a non-empty set theriod behaviours fdr the interpretation is thatiffaces this set
in periodt, she chooses one and only one of its elementse $ihe opportunities openitm
any period will typically depend on her inheritasde that period, we definetgeriod
opportunity functiorfor individuali as a function, denotdd, which assigns &period
opportunity seD'; to each vector dfperiod inheritanceq’ = (d'i4, ..., d'ig) that is
consistent with (6a) and (6b); we require that d#dh O is consistent with (2a)—(4), given
qi. Aregime(typicallyR) is defined as aNxT array oft-period opportunity functions, one

functionf ! for each individuai in each period.”

" Notice that an individual’s decisions in one pdri@n affect the extent of her opportunities ierdat
periods, but that all such effects are transmititedugh inheritances. This feature of our framdwor
is less restrictive that it might appear at fiighg, since many forms of precommitment can be
represented by using suitably-defined goods. kamgle, suppose one wants to model a three-
period economy in which, in period 1, an individuahn choose whether or not to subject herself to
the specific constraint that, in period 3, heramuisition of some goagizero. As a means of
recordingi’s decision, we can define a gobavith Z, = {1, 2, 3} ande \ = 1, and interpret a non-zero
holding of this good byas signalling a wish to be subject to the speciiestraint. (Think of good

k as a written statement of that wish, and ‘consionpof this good as destroying the statement.)
Now consider a regime in whidii; = 0 for allt, A% = 0, andO?®, is defined so thak®; ;= 0 if g’ >



Consider any regimR. A t-period behavioub; for individuali is allowablein R,
given an inheritancg’, if it is consistent witti |, as specified bR, and with (2a)—(4). We
define dlifetime behavioufor i as a vectob; = (b, ...,b";) of t-period behaviours. A
lifetime behavioub; is allowablein R if it is consistent with %, ...,f";, as specified bR, and
with (1)—(5). We define aoutcomeas a vectob = (b, ...,by) of lifetime behaviours, one
for each individual. An outcomeis allowablein R if eachb; is allowable. The set of
allowable outcomes fdR will be denotedD(R).

For any regim&, an outcome is non-dominatedn O(R) if, for each individual
and each periot] thet-period behavioub'; implied byo is not strictly dominated by ary
period behaviour that is allowableR) given the inheritance’; implied byo. Intuitively, an
outcome is non-dominated iff each period considered separatety individual passes up

an opportunity to consume more moriey.

An outcome ideasibleif, for each good), Z; Z; A‘i,g = 0. (Equivalently, total
consumption of each good is equal to total endovisnemotice that allowable outcomes
are not necessarily feasible: allowability is definn relation to constraints which apply to
individuals separately, while feasibility is a pesty of individuals’ decisions in conjunction.

We shall assume that, for any given regime, @adilridual’s lifetime behaviour is
uniquely determined. Thus, for any regiRea unique outcomg(R) I O(R) is determined
by the decisions that individuals make within tregime’s constraint(R) is therealised
outcomeof regimeR. In general, however, we shatht assume that individuals’ lifetime

behaviours are chosen rationally.

We can now define an opportunity-based normatitermon against which any
regime can be assessed:

The opportunity criterion. Consider any regime and realised outcomgR). Let

Q(R) O O(R) be the set of outcomes Rfthat are allowable, non-dominated and

0. By choosing not to consume the whole of heooamdent of good in period 1j imposes on
herself the constraidt®; 4 = 0.

8 This definition does not require that individudietime behaviours maximise the consumption of
money, holding other consumption constant. Anauie can be non-dominated even if individuals’
lifetime behaviours reveal dynamic inconsistencies, and #tbase inconsistencies result in
unambiguous lifetime losses of money.

® This criterion reformulates and generalises titerion proposed by Sugden (2004) for a one-
period economy. The relationship between the titer@ is discussed in more detail in Appendix 2.



feasible. R satisfies th@pportunity criterionif and only ifx(R) is feasible and, for
every regimeR, [O(R) O O(R)] = [Q(R) U O(R)].

To understand the normative intuition behind thpartunity criterion, consider a
regimeR whose realised outcomy¢R) is feasible. Thus, the opportunities specifigdgR)
can be made available to individuals without argaloh of feasibility constraints. Then to
say thaRR satisfies the opportunity criterion is to say tit@ not possible to relax the
constraints thaR imposes on individuals (thus expanding the setlofvable outcomes) in
such a way that some feasible outcome, not alloaviali®, becomes both allowable and
non-dominated. In other words, if every individigato have at least the opportunities that
she enjoys iR, it is not possible to make available any furthen-dominated opportunities

which, if taken up, would be compatible with fealgiyp constraints.

We now characterise a particular type of regioreafstorage economy, which we
will call a single-price regime For each non-money goarthere is anarket price p (which
may be positive, zero or negative). Itis convehte represent the idea that money is the
medium of exchange by definipg = 1. In each periot each non-expired non-money good
g can be exchanged for money at the market pgcd hus, opportunity functions can be
defined as follows. For each individuafor each period, f 'i(q}) is the set of-period
behaviours for which satisfy (2a)—(4) and the constraint thatrtteket value of net

acquisitions is zero:
SgPgAlg = 0. (7)
A single-price regime imarket-clearingf its realised outcome is feasible.

In a one-period economy, the law of one price thedabsence of excess supply or
demand can be interpreted as equilibrium conditiona market in which individuals are
price-sensitive and in which all trades are medidig profit-seeking arbitrageurs (Sugden,
2004). Given that storage is costless, constahpyi@es across periods is a hecessary
condition for the absence of unexploited opportasifor profitable arbitrage. Thus, without
presupposing that individuals act on coherent peef@es, we propose to interpret a market-
clearing single-price regime as an equilibriumestzfta competitive market. In using this
interpretation, we are effectively assuming thagquilibrium, arbitrageurs can predict the
aggregate market behaviour of individuals in fugpeeods — even if individuals themselves

fail to predict or to allow for future changes Ireir own preferences. We suggest that this is
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an acceptable idealising assumption when modetiawg professional traders respond to
systematic and predictable patterns of individuddadviour of the kinds studied in
behavioural economics. (For example, considerlprod of self-control. One might expect
an experienced cafeteria manager to be able tacpeertual daily demands for his products,
conditional on how they are displayed, even if neusttomers consistently buy more cakes
and less fruit than they intended before they aggired the counter.) Notice also that the
problems that we are now supposing our arbitrageuos able to solve are much less
demanding than those facing the planners who gmecsed to design the interventions
required by soft paternalism. (Arbitrageurs arehpkrs both need to be able to predict
behaviour that is unplanned and unanticipated byrttividuals concerned; but planners

also need to be able to infer individuals’ ‘truehrevealed preferences.)

In this paper, we will not try to translate théuitive ideas expressed in the previous
paragraph into formal theorems. Instead, we waltkwvith the theoretical concept of a
market-clearing single-price regime. Our main le@roved in Appendix 1) is a theorem

about such regimes:

Market Opportunity ResultFor every storage economy, every market-clearing

single-price regime satisfies the opportunity crie.

Before discussing this result in general termsywlieexplore its implications for a specific

model of a simple storage economy.

3. Thewine economy

The wine economy is a special case of a storageoaty, withT=2,G=2 and\N > 1. The
non-money goodyine can be consumed in both periods @g= {1, 2}). All individuals
are identical. Each individual is endowed with omé of each good (i.ea;=1,62=1).

We shall be primarily concerned with three regimes.

In theautarkyregime, there is no interaction between individuahd consequently
no mechanism for the acquisition or disbursemeictaois. Each individual's only
decisions, made in period 1, determine how muclewimd money she consumes in that
period and therefore how much of each good is dttwrde consumed in period 2. Thus,

autarky is represented by the constraints

foralli, g,t: Alg=0. (8)

11



These constraints, together with (1)—(5), fullyedtetine the regime’s opportunity functions.

In themarketregime, each period has a market in which claim&ioe are traded
against claims on money. We treat as part of peeiication of the market regime that
there is a singlenarket priceof wine in terms of money, denotpl, at which every
individual can trade in both periods and at whioh market clears. Thus, the market regime
is a single-price market-clearing regime, as defimeSection 2. Its opportunity functions

are fully specified by (1) — (5) and:
for all i AL+ p'AL.=0 (9)
for all i: A%, +p'A%,=0. (10)
Theprecommitmentegime differs from the market regime in only oespect: there
is no market in period 2. Thus, each individuab®isumption of the two goods in period 2
is fixed by decisions made in period 1. Uspido denote the market-clearing

precommitment pricef wine in period 1, the opportunity functionstbé precommitment

regime are fully specified by (1)—(5) and:
for all i: A +pAY2=0 (11)
foralli,g:  A%4=0. (12)
We now specify the particular assumptions that va&erabout preferences and

behaviour in the wine economy. In period 1, eactividual’'s preferences over lifetime

behaviours are represented by the utility function
ut =y [o InA% 1 + (2 —0) InAY 5] + (1 =) [B INA% 1 + (1 —B) INA% ] (13)
with a, 3,y O (0, 1). In period 2, her preferences are repitesiny the utility function
W=y [o InAY 1+ (1 —a') InAY ] + (1 —y') [B' InA% 1 + (1 —B) InA? ] (14)

with o', B',y' 0 (0, 1). This specification of period 2 preferemaecludes an evaluation of
period 1 consumption. As this consumption hasadlydaken place and appears in a
constant term in (14), it has no effect on periate2isions. For normative purposes,
however, one might want to represent the judgenteatghe period 2 self makes about
lifetimewell-being, and this requires backward-lookingvadl as forward-looking

evaluations.
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The individual’s preferences adgnamically consisterit and only ifp' = .2° We
consider a case of dynamiconsistency, witlp’ < 3. This assumption implies that the
weight given to period 2 wine consumption, relatiogoeriod 2 money consumption, is
higher inu? than inu*. (Perhaps the wine improves with age in a wayttiindividual
does not foresee. Or perhaps she develops aregear habituation to alcohol. We leave
open the question of whether, had the individuedgeen the change, she would have
wanted to accommodate it or to frustrate it.) Froow on, to simplify the exposition, we set
oa=a =3/4,=3/4,3 =1/4, andy =y' = 1/2.

We further assume that each individuahigopicin the following sense. In period 1,
she takes no account of any opportunities for tugiigition or disbursement of claims that
may be available in period 2. Since there areuch ®pportunities in the autarky or
precommitment regimes, this assumption has impdicatonly for the market regime. In

other respects, individuals’ decisions are utilitgximising.

Thus, in the autarky regime, each individual'stiihe behaviour maximises
subject to (1)—(5) and (8). In the precommitmemgiime, each individual’s lifetime
behaviour maximises' subject to (1)—(5), (11) and (12), wiph treated as a constant; the
value ofp” is determined by the condition that net acquisiiof each good sum to zero. In
the market regime, each individual’s period 1 decis maximisar* subject to (1)—(5), (9)
and theperceivedbut not actually operative) constraint (12), withtreated as a constant.
These decisions fix the values of the period 2iithncesy’ 1 andg? .. Taking those
values as given, her period 2 decisions selectiawable lifetime behaviour to maximise
u?, subject to (1)—(5) and (10), again wif treated as a constant. The valu@'bis
determined by the condition that net acquisitiohsach good sum to zero over the two
periods taken together.

Solving these constrained maximisation problenssresghtforward. The resulting
prices and lifetime behaviours for each individuial each regime are shown in Table 1.
The autarky and precommitment regimes induce thme ddetime behaviour, in which

consumption of each good is divided equally betwibertwo periods. (The market-clearing

1% The functional form of (14) implies that behavidguperiod 2 is independent of the valuesibf
andy'. Itis standard to define dynamic consistencieims of properties of preferences that are
revealed in choices.
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equilibrium of the precommitment market is one imeh no trade takes place.) However,

the market regime induces a different outcome.
[Table 1 near here]

The price of wine is higher in the market regim® € 1) than in the precommitment
regime p° = 1/3). This higher price induces individualsstmsume less wine and more
money in period 1, and al$o planto consume less wine and more money in perioAt2.
the level of the whole economy, it is not feasilolethese plans to be realised. However,
because of short-selling by arbitrageurs, the petibehaviour that these plans enail
realisable. At the end of period 1, arbitragewtsl ltlaims oriN/2 units of wine, matched by
liabilities of N/2 units of money. In period 2, individuals firthat their plans are no longer
utility-maximising, and so engage in further tragijng up claims on money to acquire
additional claims on wine. After trade in perioda®bitrageurs’ holdings of both goods are
zero, indicating that the market outcome is fdasilRelative to the autarky and
precommitment regimes, the market responds toieshgliys’ dynamic inconsistency by
inducing them to behave in periocd ifthey were providing for the preferences they iill
fact have in period 2. We now consider the nommeagignificance of this property of the

market.

A multiple-selves analysis, of the kind proposgdernheim and Rangel, cannot
rank the two alternative outcomes (unless the ehpioblem faced by one of the selves is
treated as normatively suspect and ‘deleted’).TAlsle 1 showsy" is higher in the autarky
and precommitment regimes than in the market regivhéde u” is lower. In other words,
the period 1 self ‘prefers’ the autarky/precommitineutcome, while the period 2 self
‘prefers’ the market outconté. However, the market regime satisfies the oppitstun
criterion while the other two regimes do not.

That the market regime satisfies the opportunitgigon is an immediate corollary
of the Market Opportunity Result. To show that #uarky regime does not satisfy that

criterion, letR andR be the autarky and market regimes respectivelganty, O(R) O

' Each regime generates a multiple-selves Parebmopt  Considering only feasible outcomes that
are symmetrical with respect to individuals, thécome induced by autarky and precommitment
maximisesu® while the market outcome maximisg’s The former result reflects the fact that the
autarky and precommitment regimes allow the petisélf to impose its preferred outcome on the
period 2 self. The latter result depends on tearaptions thatt = a’ andy =v', which imply that
there are no conflicts of interest between theeseWith respect to the decisions that, in the marke
regime, are taken by the period 1 self.
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O(R); andx(R), the realised outcome of the market regime,asifde and non-dominated.

In other words, substituting the market for autaekpands the set of allowable outcomes,
adding at least one outcome that is feasible anddooninated. To show that the
precommitment regimB does not satisfy the opportunity criterion,Rétbe the regime in
which individuals are free to trade at the ppfén both periods Clearly,O(R") O O(R).
Consider any feasible outcom&JO(R") such that, for at least one individuah? ; # 0.

Many such outcomes exist, all of which are non-d@atad. In other words, substitutiRY

for the precommitment regime expands the set ofvalble outcomes, adding outcomes that

are feasible and non-dominated.

The reader may have noticed that the autarky ascbpimitment regimes give each
individual the opportunity to achieve the sacomsumptioras she achieves in the market
regime, namelyY 1 = 3/4,AY ,= 1/4,A% 1 = 1/4 andA? , = 3/4. Still, the autarky and
precommitment regimes deny her the option of giwipdl/2 unit of wine in exchange for
1/2 unit of money in period 1, and of reversing texechange in period 2. This combination
of options is available in the market regime, athken up. The market, we might say, is
catering to preference inconsistency by givingvidlials opportunities to make decisions

and then reverse them.

Does this kind of opportunity have normative v&u&ccording to the opportunity
criterion, it does. That criterion reflects a ceptton of the individual as a continuing
person who is theomposition gfand whadentifies with all her momentary selves
(Sugden, 2004, 2007). This conception is exprebgexpecifying an individual’s
opportunities as her set of allowable lifetime babars — as the set of things that she can do
over time. The ‘she’ here is to be understoodresamntinuing person, whether or not her
preferences are dynamically consistent. In theketaegime, each individual’'s set of
allowable lifetime behaviours includes the oppoitiuto make certain trades in period 1 and
then to reverse those trades in period 2. Thasgenuine opportunity for the individual, in
the sense that in period 1 she might want to miadeet trades and that, having made them,
she might in period 2 want to reverse them. Thmodpinity criterion attaches normative

value to a person’s being free at each moment wwhdd she then wants.

Some readers may ask whether a person whoseegreésrare incoherent can
meaningfully be said to waanything For us, it is self-evident that the answer issY In
the sense in which we are using the concept, ta s@nething at a given moment is simply
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to will to choose it (subject to its being avaibl These momentary wants are authored by

one continuing person; and this person identifigk them so that the wants drers

It might be objected that the precommitment regath@ws individuals to do
something that is not possible in the market regimaenely to make decisions in period 1
which precommit period 2 consumption. If one tattesconventional multiple-selves
perspective, it may seem that the market is dengimgpportunity to each individual’s
period 1 self. Thus (it might be said), any noiretomparison between the market and
precommitment regimes requires some higher-levieldachtion between conflicting welfare
judgements made by the period 1 and period 2 seBag as we have explained, the
opportunity criterion rests on a different undemsgtiag of the relationship between a
person’s momentary selves. Momentary selves darseem as sources of potentially
conflicting judgements that might need to be rededat some higher level; to the contrary,
the continuing person identifies with the motivagof all her momentary selves, without
demanding consistency between them. In the winaary, relative to the benchmark of
autarky, each individual’s period 1 self is willibg give up claims on wine in return for
claims on money. Each individual's period 2 selilling to give up claims on money in
return for claims on wine. This creates an oppotyudor voluntary exchange between an
individual's two selves. The market regime faaiis this transaction; the precommitment
regime prevents it. Viewing the person as the amsitipn of her momentary selves, one can
construe an opportunity for voluntary exchange leetwher selves as an opportunityter

to do asshechooses.

If opportunity is understood in terms of lifetiraehaviours, any constraint on the
reversal of previous decisions unambiguously reslogpportunity. Clearly, that conclusion
holds for any storage economy. The fact that teeggmmitment regime of the wine

economy fails to satisfy the opportunity criterigsran illustration of that general result.

4. Conclusion

Our objective in this paper has been to analyse ¢campetitive markets respond to the

kinds of preference inconsistency that have beenmented by behavioural economics.

We have shown that there is a coherent pattetmeinvay that markets respond to
individuals’ preferences, whether or not those gneices themselves are coherent, and that
this pattern can be interpreted as the satisfactfi@m opportunity-based normative criterion.

16



That criterion formalises normative intuitions thatve been traditionally been expressed in

terms of consumer sovereignty and anti-paternaifsm.

We must emphasise that, although our analysibé&as radically different from that
of soft paternalism, we are not asserting thatrpatism (soft or otherwise) is always wrong.
We present the opportunity criterion as a repredigmt of anti-paternalistic intuitions, but

we do not assert that satisfying this criteriomtps other moral imperatives.

For many years, the conventional approach to wekaonomics was based on the
assumption that individual behaviour revealed csinst preferences and beliefs, and it was
generally accepted that competitive markets weretB#fficient in satisfying those
preferences. Nevertheless, welfare economists gftified particular policy interventions
by claiming that individuals’ preferences and bisli@lthough internally consistent, were
imprudent, misguided, ill-informed or mistaken. rle@ample, it was commonly argued that,
as a result of ‘myopia’, individuals’ subjectiveng preference rates were too high; the
concept of ‘merit goods’ was sometimes deployedstfy the supply of supposedly worthy
but insufficiently preferred goods. Of course,lsacguments had their opponents as well as
their proponents. Our point is that consensuseritteoretical question of how competitive
markets respond to individuals’ preferences didfamclose normative debate about the
merits and demerits of paternalistic policies. léger, the proposition that competitive
markets are Pareto-efficient provided a point éénence for such debates by making clear
that paternalistic interventions in the marketr@senormatively costless: one of their costs

is the disabling of mechanisms that promote thisfaation of individuals’ preferences.

We see our results in a similar light. If the ttahtheoretical claims of this paper
were accepted, the arguments for and against gppaternalistic policies would remain
matters for debate. But it would be recognised $hah policies have a normative cost, even
if the individuals whose interests are supposedindp promoted lack the coherent
preferences assumed in traditional welfare econmamBontrary to the claims of some soft
paternalists, the findings of behavioural econondeaot make principled opposition to

paternalism incoherent.

12\We do not claim that the opportunity criterion eegseshe whole of defensible account of the
normative value of opportunity. One might wanttmnpare the extent of opportunity provided to a
given individual by two different opportunity seteither of which is a subset of the other. Or one
might want to compare the extent of opportunityogaf by two different individuals. Sugden
(2010) explores the relationship between the oppdst criterion and the principles involved in such
comparisons.

17



In a normatively significant sense, a competitivarket in private goods provides
maximal opportunities for voluntary transactionthat is, for transactions that individuals
choose to make at the time they make them. Ihdividual's preferences are inconsistent
across time, the transactions that the markettaeis can include transactions between the
same individual at different points in time. Pudtithis in different words, let us say that a
person is willing to pay for a good if she is willj to give up what would induce others (or,
as in the case of our wine economy, herself atremgdoint in time) to supply it. Then our
claim is that the market gives each person, rationarational, what she wants and is

willing to pay for, when she wants it and is widiito pay for it.
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Table 1: Price, consumption and utility in thethreeregimes

autgrky prepommitment ma_rket
regime regime regime
price " orp") — 1/3 1
actual consumption:
AYa 1/2 1/2 3/4
Al 1/2 1/2 1/4
A%iq 1/2 1/2 1/4
A% 1/2 1/2 3/4
consumption planned
in period 1:
A%y 1/2 1/2 3/4
P 1/2 1/2 1/4
lifetime utility:
u* ~0.69 -0.69 —0.84
u ~0.69 ~0.69 ~0.56
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Appendix 1. Proof of the Market Opportunity Result

Consider any storage economy and any market-ctpanmgle-price regim&. Letp = (ps,

..., Pg) be the vector of market prices in this regime. iffitiate a proof by contradiction,
suppose$uppositiorl) thatR does not satisfy the opportunity criterion. Bg thefinition

of ‘market-clearing’ x(R) is feasible. Thus, there is some regirwith O(R) ] O(R), and
some feasible outconel] O(R)\ O(R) such thab is non-dominated i®(R). Letd’ bei’s t-
period inheritance in, letb' bei’s t-period behaviour i, and so on. Becausds non-
dominated irO(R), and becaus®(R) O O(R), eachb’; must have the property thia money
consumptiom\'; 1 is greater than or equal to the money consumpigowould have achieved
in R, had hig-period inheritance bee} = g’ and had his-period behaviour satisfied @'
=Aligforallg>1and (A1 —A'i1= A1 —A'i1. Thatis:

foralli,t: A1 > —Yg=2" pgAtg — @AY —A'i). (A1)
Rearranging and using = 1:

foralli,t:  Yg=1®pgAlg > O. (A2)
Suppose$uppositiorR) that (A2) is a strict inequality for somandt. Then:

% $i Yg=1® Py Alig > 0. (A3)
But the feasibility ob implies

forallg=1,..G: Y;Y: Alg = O. (A4)
Since (A3) and (A4) are mutually contradictory, Bogition 2 is false. Thus

foralli,t:  Yg=1°pgA'g = 0. (A5)

But this condition is identical to (7), which degsopportunity functions IR (see Section 3

above). Thusp [0 O(R), contrary to Supposition 10
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Appendix 2: Alternative formulations of the opportunity criterion

In this Appendix, we examine the relationship betwthe opportunity criterion as
formulated in the current paper and the formulatised by Sugden (2004). Since Sugden’s
criterion is specified only for a one-period ecoryprve compare the two criteria as applied

to that case. For ease of comparison, we use 8Slsydetation and definitions.

The one-period economy consists of individuadsl, ...,n and good$ =1, ....m,
wheren > 1 andm > 1. Each good is in fixed supply. bAindleis any non-negative+tuple
of quantities of goods. Any-tuple of bundlex = (xy, ...,X;) is anallocation, eachy; is the
bundle held by individual The set ofeasibleallocations (that is, allocations that are
consistent with the fixed supply conditionsXis For each individualthere is an
opportunity seD;, whose elements are bundles; the profig (..,Oy) is denotedD. The
Cartesian product of theopportunity sets is denoteglO; ; its elements arallowable
allocations. Allowable allocations are not necaséeasible. However, suppose that each
individuali choosex;* [ O; such thak* is feasible. Sugden’s formulation of the

opportunity criterion (which we will call OC1) isdollows:

OC1 is satisfied by@, x*) if and only if, for every allocatiox’ # x*, eitherx’ [J X

or there is some consumesuch thak’; # x;j* andx’; O O,.

In other words: every feasible allocation othemntkfze one that has in fact come about
assigns to some individual a bundle that that idial had, but did not take, the opportunity

to acquire.

Sugden proves (as his ‘Result 1’) that every cditipe equilibrium satisfies OC1.
More precisely, lez be the allocation that represents individualsdowmentshis
allocation exactly exhausts the supply of each goddompetitive equilibriunis a pair Q,
x*) which satisfies the following two conditions.irt, there is a vectg of non-negative
prices, such that for each individug0,; is the set of bundles whose value at those prgces i
no greater than the value of x;* is the bundle chosen byfrom this opportunity set.
Second, for each gogdnet excess demand is non-positive, and is zgxo>if0. Notice that
the first condition assumes free disposal, whieegbcond condition assumes that disposal

options are not taken up.

These two features of the definition of compegitequilibrium allow Sugden to

avoid what we will call theecycling problem For example, consider a two-consumer
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economy with a giveX andz. Suppose that each individual has a strictlytpasi
endowment of every good. Letbe a feasible allocation such th@t< z; andx,' > z,.

This allocation can be reached if individual 1 disps of some of her endowments without
taking anything in return, and if this surplusnescycled’ to individual 2. A simple
Walrasian economy, of the kind Sugden is modelldags not provide a mechanism for
such recycling. If OC1 is to be satisfied in sacheconomy, each individual must have

options to dispose of her endowments but musttréjese options.

As a preliminary to an alternative formulationtleé opportunity criterion, we
consider what is means for O@atto hold. Consider any x*), wherex* is feasible, but
such that OCL1 is not satisfied. Then there isagilde allocatiorx’ # x* such that for all,
eitherx;' = xi* or xi' 0 O;. Because&' # x*, there must be some individuafor whomx,' O
Ok; thus,x' is not allowable with respect @. Now suppose that, for eachwe defineO'; =
O O {X';}. Clearly,x' is allowable with respect ©©'. Thus, in replacin® by O', we have
unambiguously expanded individuals’ opportunityssatsuch a way that some feasible
allocation, previously not allowable, has becontevedble. Or, to put this another way,
when opportunity sets are as specifiedyyhere is a putative transaction (namely moving
to x') that is feasible but which is not permitted, eweth the consent of everyone who
would be a party to that transaction. In this se@sdoes not maximise individuals’

opportunities.

This result suggests that it might be possibl@tmulate the opportunity criterion
more transparently, as requiring the absence aitipattransactions that are feasible but not
permitted. However, because of the recycling mobhlsuch a reformulation is not
completely straightforward. Consider a two-consuganomy in which each individual
has a strictly positive endowment of every goodpgse that, as before, we were to assume
both free disposal and that disposal options ar¢aken up. Let@®, x*) be a competitive
equilibrium. Letx' be a feasible allocation such tlxgt< z; andxy’ > z,. Sincex;’ # X1*
andx;' [0 Oy, there is no violation of OCX{ has been rejected by individual 1).
Neverthelessy' is not allowable with respect €@ (x,' is not in individual 2's opportunity
set) but is allowable with respect to the relev@nt The implication of this example is that
if the spirit of OC1 is to be retained, it mustreéormulated as the absence of putative
transactions that are feasilaled non-dominatetdut not permitted.
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For any individual and any opportunity s€, we define a bundbe [J O; to be
dominatedwith respect t@; if there is some bundbe’[] O; such thak" > x;. An
allocationx’ is dominated with respect @ if there is any for whom x;” is dominated with
respect t@;. We can now formulate an alternative versiornefapportunity criterion,
ocz2:

Consider any@, x*) such thatx* is feasible. OC2 is satisfied if and only ifrfo
everyO' for whichx; O;” O x; O;, every feasible allocatioxi [ [%; O;'\[x; O; ] is

dominated with respect t0'.

In other words, it is not possible to expand theo$allowable allocations in such a way that
some feasible allocation, not previously allowabkecomes both allowable and non-
dominated.

Notice that, given that* is feasible, OC2 makes no further reference thvidluals’
actual choices. Thus, to a greater extent than, @QCR focuses on opportunity sets rather
than on what is chosen from those sets. In omlavoid the recycling problem, and hence
to be able to show that competitive equilibriumssegs OC2, it is not necessary to assume
free disposal. Nor is it necessary to require xfas non-dominated with respect@. For
these reasons, we prefer OC2 to OC1 as a critefioraximal opportunity. The criterion
formulated in the current paper generalises OCRaiit applies to multi-period storage
economies, the one-period exchange economy bespga@al case.
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