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Abstract 

We provide a unified analysis of dynamically consistent menu preferences that may 

exhibit preference for flexibility, preference for commitment, or both . Our work gener­

alizes prior results, which investigated this problem for an agent who always exhibits 

preference for flexibility. By using two types of consistency conditions, we characterize 

an agent with a subjective state space who reacts to information about her subjective 

states in a dynamically consistent way. We apply our reuslts to the mult iple temptations 

and t he anticipating regi-et models. 

JEL classification: Dll ; D81; D91 

K eywords: Dynamic consistency; Preference for flexibility; Preference for commitment; 

Bayesian updating; Subjective state space 

1 Introduct ion 

Uncertainty and information arc basic concerns in economics. P reference shocks, or uncer­

tain y abou future preferences, arc prevalent in many decision-making models and applica­

t ions. This paper theorc ically studies how people react o new informa ion about her future 

preferences. 
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Since Kreps [141 and subsequent ly Dckel, Lipman and Rustichini [3, 41 (hencefort h DLR 

and DLR2, respectively) , he decision theory literature on models with uncertain future 

preferences has been growing. T he set of possible fu urc preferences is often referred to as a 

subjective state space, because t hey arc unobservable by he modelcr. To model a subjcc ivc 

state space, Kreps [14], DLR [3], and DLR2 [4] analyzc preferences over menus of alternatives. 

Suppose hat the decision maker (DM) is unsure whether she will prefer chicken or fish for 

dinner. She may prefer to keep both op ions available than to commit to eit her opt ion. Thus 

preference uncertainty may lead to a pref erence for flexibility. At the same t ime, it is well­

known t hat many people have self-con rol problems and exhibit a pref erence for commitment 

which is a desire to reduce options available for fut ure choice. P reference for commit mcn 

has been extensively s udicd t heoretically and cmpirically. 1 Moreover , several papers address 

t he impor an.cc of combining preference for flexibility and preference for commit mcn for 

example, in bchavioral contract t heory. 2 

In this paper, we provide a unified analysis of dynamically consistent menu preferences 

that may show preference for flcxibili y, preference for commitment, or bo h . Then we apply 

our analysis to t he mul iplc temptations model of Stovall [20] (sec also DLR2) and t he 

anticipating rcgrc model of Sarver [18], in both of which a DM may exhibit preference for 

commitment . Some migh associate preference for commi mcnt wit h dynamic inconsisntency. 

Gul and P cscndorfer [11] and oor [16] characterize a DM who suffers from temp ation by 

implicit ly assuming tha self-control problems arise only when an alternative is chosen from 

the menu but it docs not arise when a menu is chosen . As in those papers , we consider 

preferences over menus instead of preferences over alternatives . This is why we invcstiga c 

dynamically consis cnt menu preferences even when we allow for preference for commit mcn . 

We follow the classical approach where consistency condi ions between preferences before 

and after receiving information arc investigated. \ i\Thcn t he state space is objective, dynamic 

consistency can be directly imposed and its consequences can be investigated, as in Epstein 

and Le Breton [ 1 and Ghirardato [101. With a subjcc ivc sta c space, a diffi.cul y arises. 

Although we arc often able to observe t hat he DM has received relevant information we 

can.no observe how she interprets t his information in terms of her subjective state space. 

Riclla [17] investigated t his problem for he most specialized model in DLR He characterized 

for an agcn wi ha posit ive addit ive expected ut ility (EU) representation when an objcc ivc 

signal is in crprctcd as a measurable even in he DM s subject ive state space and, upon 

learning t his event , t he DM acts in a dynamically consistent way. 

Because Riclla [17] works wit h posit ive addit ive E representations, he condit ion in tha 

1See, for exarnple, Bryan, Karlan, and clson [2] for a survey. 
2See Arnador, Werning, and Angcletos [l] and Galpert i [9]. 
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paper is related o how he DM's preference for flcxibili y changes after the signal. Wegener­

alize t he analysis in [171 by working with addit ive EU representations and , t herefore, allowing 

the DM to also display preference for commit mcn in some situations. The main insight we 

obtain is tha altough information may change t he DM's preferences, a dynamically consis­

tent bchavior disciplines how preference reversals may occur. P recisely our main condit ion 

imposes that whenever t he signal causes a preference reversal, this may be attributed to t he 

fact that t he DM values flexibility or commitmcn more before t he signal t han after. We also 

work with a weaker condi ion where we impose a similar restriction, bu only after one of 

the reasons, flexibility or commi mcnt, for he preference reversal is ruled ou . 

Vvc hen apply our results to he multiple tcmpta ions model of S ovall [20] (sec also 

DLR2) and the anticipating regret model of Sarver [1 ] . To apply it to the mult iple tempta­

t ions rcprcscnta ion, we need to assume hat t he DM's "normative" preference is independent 

of information and remains t he same before and after the signal. In some sit uations, how­

ever, it migh be he case hat t he normative preference is affected by he new information 

as well. We use our weaker condition t hen, to allow for situa ions where information affects 

bo h t he DM's normative preference and beliefs. vVc also apply our weaker condit ion to t he 

anticipating regret rcprcscnta ion of Sarver [18]. 

The papers most closely rcla cd to our work arc those on subjective learning: Dillcnbcrgcr , 

Lleras, Sadowski, and Takcoka [6] (henceforth DLST) and Dillcnbcrgcr and Sadowski [71. In 

bo h papers, a DM has a preference over menus of Anscombc and Aumann acts and expects to 

receive a subjective signal hat is a probabili y over objective states. There arc two differences 

between hcsc papers and our work. The first is he t iming of arrival of information. In DLST 

[6] and Dillcnbcrgcr and Sadowski [71, t he DM receives information after t he choice of a menu 

and before t he choice of an act ou of t he menu. In our work, t he DM receives information 

before t he choice of a menu. The second is t he struc urc of the signal. In t hese papers, t he 

signal is subjective and appears only as part of the rcprcscn ation of the D i 's preferences over 

menus. In contrast , we assume t he existence of objective signals observed by the modclcr. 

The difficulty in our case is that since the state space is subjective, one cannot know how 

the DM intcrprc s t he signal in crms of her subjective state space. 

2 Setup 

Let Z be a finite set of prizes and let 6 denote t he set of probability measures on Z. We sec 

6 as a metric subspace of IR.z. Let K, be the callee ion of all closed and noncmpty subsets 

of 6. A typical clement of K, is called a menu and dcno cd by A, B , C, etc . while typical 

clcmcn s of 6 arc denoted by p , q, r etc. vVc write int(K, ) to represent t he subset of all 
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menus located entirely in he relative interior of 6... That is , int(K ) is the set of all menus 

that include only lo tcrics wi h full support. We need t he following defini t ion: 

D efinition 1. Given a binary relation ;::~ K x K , a finite additive E U representation of ;:: 

is a uplc (S, µ , U) , where Sis a finite set , 11, is a signed measure on S and U: S x 6.. • lR 

is a s ate dependent ut ility function such tha 

1. for each s E S , U(s, -) is nonconstant and of he exp ected ut ili y typc ·3 

2. t he func ion V : K • lR defined by 

V(A) := L µ(s)maxU(s,p) , 
pEA 

sES 

for each A E K , represents ;::; 

3. 11, has full support and for each distinc s and s' in S U(s , · ) and U(s' , · ) arc no 

posit ive affine transformations of each other. 

If ;:: admits a finite additive EU representation , we say that ;:: is a finite addit ive EU 

preference. Relations t hat admit an addit ive EU representation were axiomatizcd by DLR 

[3] and DLRS [5]. DLR2 [4] characterized when such relations can be represented with a 

finite state space. 

Vvc no c t hat he set S in a fini c addit ive EU rcprcscnta ion is jus an index set and 

is not directly relevant. What is important is t he set of ex post preferences induced by 

{U(s · ) : s E S}. Following DLR [31, we refer o t he set of expected-utility preferences 

induced by {U(s , · ) : s E S } as the subjective state space. We define a state s to be posi ivc 

(ncga ivc) if 11,(s) > 0 (11, (s) < 0). DLR [3] showed t hat finite addit ive EU preferences 

have unique subjective state spaces in t he sense t hat if (S, µ , U) and (S , P, U) arc two fini c 

additive EU rcprcscnta ions of t he same relation, hen hey both induce he same subjcc ivc 

state space and , for every pair of sta cs s E S and .5 E S hat induce he same subjcc ivc 

state we have 11, (s)fl(.5) > 0. That is , two different finite additive E representations of 

the same relation induce exactly t he same sets of positive and ncga ivc states. Given hcsc 

obscrva ions, we can assume, withou loss of generality t hat the index set S in a given fini c 

additive E representation coincides wit h its subjective state space. From now on , whenever 

we wri c a state space S, i is understood t hat each s E S corresponds o t he cxpcctcd­

ut ili y preference relation rcprcscn cd by U(s , · ). In addition, given a finite addit ive EU 

:iThat is, there exists a nonconstant function 71. : Z • R such that, for ea.eh p E b. , U(s ,p) = 
L zE Z p(z )71.(z ). 
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representation (S, 11, U) , we will write P (S) to denote the set of posi ivc s ates and N(S) t he 

sc of negative ones. That is P (S) := {s E S: 11(s) > O} and N(S) := {s E S : 11(s) < O}. 

When an additive E rcprcscnta ion (S, µ , U) sa isfics that 11(s) > 0 for every s E S, 

or 11(s) < 0 for every s E S, we say t hat it is a positive or a negative finite additive EU 

representation, respectively. In such cases, we usually assume without loss of gcncrali y 

that µ or - µ is a probability measure, respectively. 

3 Dynamically Consistent Menu Preferences 

We will work wi h a pair of relations (; and (;* on K. The interpretation is that both (; and 

(;* rcprcscn the preferences of t he same individual. The difference is t hat (;* represents t he 

individual's preferences after she has received an objcc ivc signal. We assume t hat(; and (;* 

arc finite additive EU preferences. Bot h (; and(;* may exhibit preferences for flexibility and 

comitt mcnt. Hence, we will consider the following postulate linking(; and(;* by comparing 

attit udes toward flexibility and commitment. 

When talking about "consistency" most papers consider the par s where the two prefer­

ences coincide. Instead, following Riclla [171, we focus on preference reversals and invcstiga c 

a consistency condition about how the two preferences differ. 

Axiom 1 (Menu Preference Consis cncy) . For any pair of m enus A and B in int(K,), B (; A 

and A >--* B implies that there exists a m enu G such that (i) A U B UG >-- AUG, but 

A U B U D ~* A U D for every D ~ G or (ii} A U B U G --< B U G , but A U B U D ~* B U D 

for every D ~ G. 

\ ,\Then(; and (;* arc finite positive addit ive EU rcprcscn ations and, consequently, value 

only flexibility, Menu Preference Consis cncy reduces to t he Flexibility Consis cncy pos ula c 

of Riclla [ 17]. 

Axiom 2 (Flexibility Consistency) . For any pair of menus A and B in int(K) , B (; A and 

A >-- * B implies that there exists a m enu G such that AU B UG >- AUG, but AU BUG ~* AUG. 

Similarly, if (; and (;* arc negative additive EU preferences and therefore value only 

commi mcnt, cnu Preference Consis cncy becomes equivalent to t he following postulate: 

Axiom 3 (Commi mcnt Consistency) . For any pair of m enus A and B inint(IC) , B (; A and 

A >-- * B implies that there exists a menu G such that AUBUG --< B UG, but AUBUG ~* B UG . 

Following Riclla [17], we note hat Flexibility Consistency admits he following interpre­

tation. Whenever the relations (; and (;* disagree in t he comparison of two menus A and 
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B as in the statement of the pas ulatc, here must exist at least one situation where t he 

rcla ion t s rictly values t he flcxibili y provided by the altcrna ivcs in B , in t he presence of 

A, but t he relation t* sees no value on that. In a way, he postulate demands that all t he 

disagreement between t he two relations can be blamed on t he fac t hat t values flexibility 

more han t*. Commitment consistency has a sim ilar interpretation wit h the difference tha 

it demands the existence of a si uation where t values the commitment provided by B and 

t* docs not . 

In a nutshell, Menu Preference Consistency imposes hat when the two relations d isagree 

either the condition in Flexibility Consistency or t he one in Commitment Consistency mus 

hold. We note, however hat it requires a s ranger condi ion on t*; This is due to t he 

fact that when t* is an arbit rary additive EU preference, we can no longer interpret t he 

condit ions A U B U e ~* AU e and A U B U e ~* B U e as situations where t* docs not sec 

any flexibility or commi mcnt value in B , respectively. In the firs case, for example t here 

may be two altcrnativcsp q E B such that A U {p}ue >-* Aue and AU{q}ue --<* Aue. 

The indifference between A U B U e and AU e may be due o the fact hat the flexibility 

value t* sees in B is cxac ly offset by t he commitment value it sees in A. To overcome 

this problem, we impose the stronger condition implying that t* never reveals any flexibility 

value in B nor any commitment value in A once t he options in e arc available . We can now 

state t he following result: 

Theorem 1. Lett and t* be two finite additive EU preferences. The following statements 

are equivalent: 

1. t and t* satisfy Menu Preference Consistency· 

2. Let S and S* be the unique subJective state spaces of t and t*, respectively, and let 

U : (SU S*) x 6. • lR be such that, for each s E SU S*, U(s, · ) is an expected utility 

function that represents s . For any two menus A and B with 

max U(s,p) = max U(s p) for alls E S \ S*, 
pEA pEB 

AtB <===} At* B ; 

3. For every finite additive EU representation (S, µ U) oft, there e.1,--ists T ~ S such that 

(T 1.1.IT, UIT) represents t* .'1 

The intcrprc ation of t he above t heorem is similar to Riclla's main result [17]. We interpret 

Part 2 as a subjective state space version of Dynamic Consistency under finite additive EU 

4 By 11lr and Ulr we mean the m,tr ictiomi of J.L and U to the 8ct T. 
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preferences. The relation (;* represents the DM's preferences after she observes t he event S*. 

Then , similarly to t he objective state space version of Dynamic Consistency (; and(;* have 

the same ranking over any two menus t hat achieve he same utility levels outside S* . P ar 3 

says that t he agent identifies he subset T of the subjective s ate space S, and updates her 

preference in a Bayesian-like way. 

With respect o Part 3 some might be concerned about the significance of a Bayesian 

updating rcsul in an environment where the relative weights of t he states arc not uniquely 

identified. Indeed , for finite additive EU representations one cannot discn angle the u ility 

and t he measure of each state. Tha is, for a given sta c s we can always change he mag­

ni udc (but not t he sign) of he measure of s as long as we rcnormalizc the state dcpcndcn 

ut ili y function accordingly. We note, however, that Part 3 guaran ccs t hat for any repre­

sentation of t he relation (; it is possible to find an event T such t hat (;* can be seen as a 

version of (; hat learns T, ignores t he sta cs outside T after t hat, and keeps aggregating t he 

weights and ut ilit ies inside T in t he same way as (; . 

Another important obscrva ion is t hat some approaches to derive the uniqueness of t he 

measure 11. in a finite additive EU rcprcscn ation have appeared in he literature. The firs 

approach is to in roducc state-independence into t he model by considering some form of 

separability in t he ex post preferences as discussed in DLR [3, p. 912]: Krishna and Sadowski 

[15] and Schcnonc [19]. The second approach is to introduce s ate-independence into t he 

model by using a na ural rcstric ion of ex post preferences: Dillcnbcrgcr, Lleras, Sadowski, 

and Takcoka [6], Higashi , Ilyogo, and Takcoka [121, Ilyogo [13], and Takcoka [22] . The t hird 

is Stovall [20].5 In S ovall [20], t here is a state-independent component in t he relationship 

between subjective states related o preference for flexibility and those rcla cd to preference 

for commi mcnt. All t hese approaches end up implying some specific normalization for t he 

func ion U. Par 3 above shows t hat irrespectively of t he specific normaliza ion of the funct ion 

U in t he representation of(; , if(; and (;* satisfy Menu P reference Consistency, then(;* can 

be represented by the same measure and u ility bu ignoring t he states outside some even 

T . 

In turn, we will be interested in sit uations where only t he positive or negative part of t he 

representation of(;* may be seen as an update of(;. For t hat, we will need to weaken Menu 

Preference Consis cncy so that it applies only to situations where commitment or flexibility 

reasons for t he wo preferences to disagree have been ruled out . Consider he following 

weakening of Menu Preference Consistency: 

Axiom 4 (Weak Flexibility Consis cncy) . For any pair of men11,s A and B in int(JC ), B (; A 

and A ;,-* B implies that there exists a men11, C s11,ch that {i) A U C >-* AU B UC, {ii) 

5 Wc show uniqueness of a belief over su bjective states in tovall [20]. Sec Theorem 4 for more detail'>. 
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B u C >--Au B u C, or {iii) Au B u C >--Au C , but Au B u C ~*Au C. 

In the postulate above, t he relations t and t* disagree in t he comparison of the menus 

A and B . The pos ulatc t hen demands one of hrcc conditions. The first two say that t * 
sees some commitment value in A in t he presence of B , or t sees some commitmcn value 

in B in he presence of A . Suppose t hose condi ions arc not sa isficd. That is , suppose we 

can.no blame the disagreement between t and t * on commitmcn reasons. In t his case 

t he postulate demands t hat he condition in the flexibility consistency postulate be satisfied. 

Note that we no longer need t he stronger condition in Menu Preference Consistency. In fac 

t* docs not sec any commitment value in A in he presence of the op ions in C because (i) 

is not sa isficd. Thus t he indifference in condi ion (iii) is enough to guaran cc that t * docs 

not sec any flexibility value in B once he options in C arc available. 

otc tha both Flexibility Consis cncy and Menu Preference Consistency imply Weak 

Flexibility Consistency, while Flexibility Consis cncy and Menu Preference Consistency do 

not have a logical relationship in general. When t and t * arc fini c positive additive EU 

representations, all t hree consistency conditions arc equivalent. 

We can now sta c t he following result: 

Theorem 2. Lett and t * be two finit e additive EU preferences. The following statements 

are equivalent: 

1. t and t * satisfy Weak Flexibility Consistency; 

2. Let S and S * be the unique subjective state spaces of t and t *, respectively, and let 

U : (S U S* ) x 6. --+ lR be such that for each s E S U S *, U(s · ) is an expected utility 

function that represents s. For any A , B E K, with 

maxU(s ,p) = maxU(s , p) 
pE A pEB 

for alls E (S U S *) \ P (S*), we have At B ~ At* B · 

3. For every finite additive EU representation (S, 11, , U) oft, there exists a representation 

(T, 11,* , U*) oft* such that P (T) ~ P (S) , and, for every s E P (T) , 11,(s) = p*(s) and 

U(s, ·) = U*(s , ·) . 

The in crprctation of Theorem 2 is sim ilar to hat of Theorem 1. Part 2 can be viewed as 

a version of Dynamic Consistency tha applies only to the positive states of bo h rela ions. 

It says t hat both relations must agree on t he ranking of any pair of menus that a tain 

t he same utility levels on all s ates outside t he set of posi ivc states of t*. In Part 3, i 
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is as if t he positive part of (;*'s rcprcscnta ion is a Bayesian update of he positive part 

of (;'s representation. No c t hat i docs not restrict in any way the negative parts of t he 

representations of (; and (;* . 

The analysis above focuses on flexibility. We can perform a symmetric exercise focusing 

on commitment. 

Axiom 5 (Weak Commitmcn Consis cncy) . For any pair of menus A and B in int(K ), 

B (; A and A>-* B implies that there e.xists a menu C such that (i) AU B UC >-* B UC, 
(ii) Au B u C >-Au C, or (iii) Au B u C---< B u C, but Au B u C ~* B u C. 

The intcrprc ation of he above postulate is symmc ric o he one of Weak Flexibility 

Consis cncy. That is it imposes tha whenever we cannot blame t he disagreement between 

(; and (;* on flexib ility reasons t he condi ion in t he commitmcn consistency postulate mus 

be satisfied. 

VVc have t he following result analogous to Theorem 2 above: 

Theorem 3. Let(; and(;* be two finite additive EU preferences. The following statements 

are equivalent: 

1. (; and(;* satisfy Weak Commitment Consistency; 

2. Let S and S* be the unique subjective state spaces of (; and (;*, respectively, and let 

U : (SU S*) x 6- • lR be such that for each s E SU S*, U(s, ·) is an expected utility 

function that represents s . For any A, B E K, with 

maxU(s,p) = maxU(s,p) 
pE A pEB 

for alls E (SU S*) \ N (S*), we have At B ~ At* B ; 

3. For every finite additive EU representation (S, 11, , U) of(;, there exists a representation 

(T 11,*, U*) of(;* such that N(T) ~ N (S) , and, for every s E N (T), 11, (s) = 11,*(s) and 

U(s, · ) = U*(s, · ) . 

In the next section, we apply t he rcsul s above to some special cases of finite addi ivc EU 

representations t hat have appeared in he literature. 

4 Applications 

4.1 Multiple Temptations 

In his subsection , we apply t he results of Section 3 o t he multiple temptations model 

introduced by Stovall [20]. Stovall's model is a generalization of t he temp ation and self-
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control model of Gul and Pcscndorfer [11] . In Stovall's model, the individual chooses a menu 

knowing t hat in the future she may be susccp iblc o multiple temptation states and in each 

state she will make a choice hat is a compromise between her normative preference and her 

corresponding temp ation . In addi ion, for each cmptation state, she pays a self-control cost 

which is a funct ion of t he most tempt ing alternative in the menu. Formally, we will work 

wi h t he following model: 

D efinition 2. Given a binary relation ,t~ JC x JC , a finit e multiple temptations representation 

of ,t is a t uple (S, JL, U, n) , where Sis a finite set, JL is a probability measure on S, U: S x 6. • 

JR is a state dcpcndcn ut ili y function , and 11, is a nonconstant exp ected ut ili y function such 

that 

1. For each s E S, U(s , ·) is nonconstant and of the cxpcc cd ut ility type· 

2. the func ion V.:r : JC • 1R defined by 

½,(A) := L J-L (s) {max [n(p) + U(s , p)] - max U(s, p)} , 
pEA pEA 

sES 

for each A E JC , represents ,t; 

3. J.L has full support and for each distinc s and s' in S, U(s, · ) and U(s' , · ) arc no 

posit ive affine transformations of each other. 

In t he definition above, n represents the DM's normative preference. This is he preference 

the DM would like to use to make her choice from a given menu, but she knows that in the 

future she will suffer from temp ation. Temp ation is random and any of t he temptation 

states in S may happen wit h some positive probability. Each temptation state s E S induces 

a tcmpta ion utility func ion U(s , · ). Given a temptation sta c s E S, the DM maximizes a 

compromise between her normative utility n and her temptation ut ility U(s , · ),which akcs 

the form of t he simple addition of he two func ions. Finally the DM suffers an additional 

cost that is given by the maximum temptation u ility she could obtain from t he menu. 

As it is t he case wit h fini c addi ivc EU representations, he state space S in a fini c 

mult iple temptations representation is just an index set whose relevant aspects arc only t he 

preference rela ions represented by t he func ions in {U(s, · ) : s ES}. Again, we may assume, 

wi hout loss of generality, tha t he elements of S arc exactly these preference rela ions. 

Moreover , finite multiple temptations representations arc a special case of finite additive EU 

representations and i urns out t hat the uniqueness of t he sta c space of t he latter implies 

the uniqueness of he state space of he former. In fact we can show hat finite multiple 
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temptations representations have even s ranger uniqueness properties, as he probability 

measures t hat arc par of t his type of rcprcscn ation arc also unique. 

T h eorem 4 . Let ( S 11,, U 11,) be a finite multiple temptations representation. Then, (S, µ, U, 11) 

is another multiple temptations representation of the same relation if and only if (i) S = S, 
{ii} 11, = /l, {iii} there e.r:ist ( a, /3) E IR++ x lR such that 11 = a11, + /3, and (iv) for each s E S 

such that U(s , · ) is not a positive affine transformation of u , there exists f3s E lR such that 

U(s, · ) = aU(s, .) + f3s -

In T heorem 4 we can prove he uniqueness of t he probability measure over uncertain 

temptation states in multiple temptations representations because t he normative preference 

is no uncertain. S ovall [211 considers a preference over menus of menus of lotteries sc t ing 

and characterizes a DM who is represented by a corresponding finite mul iplc cmp ations 

representation. In a richer setting than Stovall [20] and ours S ovall [21] shows that if t he 

normative preference is not uncertain the probability measure over uncer ain temptation 

states is uniquely identified. 

Given a rcla ion:::, wit h a finite mult iple cmp ations representation (S, 11, U, 11,) , define a 

relation f: ~ 6. x 6. by p f: q {=::=} {p} :::, { q}. The relation f: can be in crprctcd as t he 

agent's normative preference and t he function 11, is an expected utility rcprcscnta ion of i . 

We may now state he following result: 

T h eorem 5 . Let :::, and :::,* be two finit e multiple temptations pref erences. The following 

statements are equivalent: 

~ ~ * 
1. :::, and:::,* satisfy Mem.1, Preference Consistency, and:::, =:::, ; 

2. For every finite multiple temptations representation (S, 11, U, u) of:::, , there exists T ~ S 

such that (T, 11,r, Ukr , 11,) is a finite multiple temptations representation of:::,*, where 11,,r 

is the Bayesian update of 11, after the observation of T . 

A sta cmcnt like 2 in Theorem 1 is no readily available for finite multiple cmp ations 

representations. Vvc note, however , t hat s atcmcn 2 in T heorem 5 is more meaningfu l t han 

statement 3 in T heorem 1. Since he prior in a fin ite addit ive E representation is not 

unique , Bayesian updating has a more limited meaning for that ypc of rcprcscnta ion. I 

only captures t he fact t hat t he DM acts in a dynamically consis en way. In contrast , t he 

prior in a finite multiple temptations representation is unique, which makes the priors and 

Bayesian updating fully meaningful conccp s for t his type of rcprcscn ation. 

A finite multiple cmpta ions rcprcscnta ion is silcn abou the relationship between t he 

normative ut ility function 11, and he cmptation states. It is conceivable, t hus, t hat t he 
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change in t he state space induced by he recept ion of he signal migh affect it. This is 

captured by he following result: 

Theorem 6. Let t and t* be two finite m11,ltiple temptations preferences. The following 

statements are equivalent: 

1. t and t* satisfy Weak Commitment Consistency; 

2. For every finite multiple temptations representation ( S, 11, , U, 11,) oft , there exists T ~ S 

and a nonconstant expected utility function 11,* : 2l. ----+ lR such that (T, JLr , UI,-., ·, 11,*) is a 

finite multiple temptations representation oft*, where µ y is the Bayesian update of JL 

after the observation of T . 

4.2 Anticipating Regret 

Another intcrcs ing special case of additive E representations t hat has appeared in t he 

literature is he anticipa cd rcgrc model of Sarver [1 8] . In Sarvcr 's regret model the D 

chooses a menu and an alternative from t he menu, both before some subjective uncertainty 

is resolved. Because of that, t he D anticipa cs hat when uncertain y is finally resolved she 

may regret her choice. Formally: 

Definition 3. Given a binary rcla ion t~ K, x K , a finite regret representation oft is a 

tuplc (S, 11,, U, K ), where K E lR++, S is a fini c set, 11, is a probabili y measure on S, and 

U : S x 2l. ----+ lR is a s ate dependent ut ility function such t hat 

1. For each s E S, U(s , ·) is nonconstant and of t he expected ut ility type; 

2. t he func ion VR : K, ----+ lR defined by 

for each A E K, represents t; 

3. 11, has full support and for each distinc s and s' in S U(s , · ) and U(s', · ) arc no 

posit ive affine transformations of each other; 

4. t he real valued func ion L ~Es 11,(s )U(s, · ) defined on t::l. is not a positive affine rans­

formation of any of he functions in {U(s, ·) : s E S} . 
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As it happens wi h finite addit ive EU representations, t he sta c space Sin a finite rcgrc 

representation is just an index set whose only rclcvan aspect is he set of expected u ility 

preferences induced by {U(s, ·) : s ES}. Again , his collcc ion of expected ut ility preferences 

is unique and we can assume, withou loss of generality, tha t he elements of S arc exactly 

t he expected utility relations rcprcscn cd by the func ions in {U(s, · ) : s ES} . 

As we have discussed above, in t he rcgrc representation t he individual anticipates that 

she will make a choice from t he menu A before t he subjective state is revealed. Therefore, 

when choosing a menu she t akes into accoun t he psychological cost she will have once she 

realizes she did not make he best choice for t he realized subjective state. T his psychological 

cost is proportional to the utility difference between t he best alternative in t he corresponding 

state and the individual's choice. 

The model can be cquivalcn ly wri ten as 

VR(A) = (l + K ) max L µ(s)U(s p) - KL µ(s) max U(s, q) 
~A ~A 

s ES' sES' 

which makes it clear hat it is a special case of a finite addi ivc EU rcprcscn ation with one 

posit ive state (represented by L ., ES' µ(s)U(s, · )) and ISI negative sta cs. We may now sta c 

t he following result : 

Theorem 7. Let ;:, and;:,* be two relations that admit finite regret representations. The 

following statements are eq1.1,ivalent: 

1. ;:, and;:,* satisfy Weak Commitment Consistency; 

2. Let S and S* be the unique state spaces (in the regret representation sense) of;:, and 

;:,* respectively. Let U : (SU S*) x !:i ~ lR be such that, for each s E SU S*, U(s, ·) is 

an e.2pected utility function that represents s. Then, for any A, B E K, with 

maxVR({p}) = maxVR({p}), 
pEA pEB 

maxVJ({p}) = maxVR({p}) and 
pEA ' pEB 

max U ( s p) = max U ( s, p) for all s E S \ S*, 
pEA pEB 

we have A ;:, B <==* A ;:,* B ; 

3. For every finite regret representation (S 11,, U K ) of;:,, there e.xists T ~ S and K > 0 

such that (T, /hr , Ul:r, K ) is a finite regret representation of;:,* where /J,T is the Bayesian 

update of 11, after the observation of T . 
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For a finite regret representation, max:pEA VR ( {p}) gives us the expected utility t he D 

would derive from menu A in t he absence of t he ant icipa ed regre cost. We may call it t he 

regret-free utility of menu A. So, Part 2 of Theorem 7 says tha fo r menus A and B tha 

have he same regret-free ut ility for bo h t and t*, and have the same maximal attainable 

ut ili y for all states in S \ S*, the two relations must agree on how to compare hem. Again 

it can be seen as a subjec ive sta e space version of Dynamic Consistency, but t hat comes 

into play only for pairs of menus hat have the same regret-free utility for both rcla ions. 

Similarly to P art 2 of Theorem v, Part 3 above says tha t* may be interpreted as a version 

of t ha learned hat some event T occurred and updated its prior using Baye's rule. 

Appendix 

A Proof of Theorem 1 

Le m ma 1. Let (S*, µ*, U) be a Finite Additive EU representation of t*. Suppose that 

FE intK. If E U F U D ~* E U D for all D 2 C , we have 

max U(s p) = max: U(s,p) 
pEKUFUC pEb'UC 

for all s E S* . 

Proof. We show the result by contraposition . Suppose t hat there exists s* E S* such 

that max,,Eb'UFUC U(s* p) =I- max,,EKUC U(s* p). Then we have t hat max:pEF U(s*,p) > 
maxpEK U(s*,p) . 

ow we construct a menu D 2 C such t hat 

max: U(s p) = max: U(s ,p) for alls ES* \ {s*} , 
lEHUFUD pEb'UD 

max: U(s*,p) > max: U(s*,p) . 
lEKUFUD lEHUD 

And hence, E U F U D f')IJ * E U D 

The following construction is the same as in Theorem 1 in Riella [17]. In order to have 
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the desired D, we consider he following hrcc cases for s E S* \ { s*}: 

(i) m~U(s,p) ~ m~U(s,p); p H pE1' 

(ii) maxU(s,p) > maxU(s,p) and argmaxU(s p) et argmaxU(s* ,p)· 
pEF pE.li pEF pEF 

(iii) m~U(s p) > m~U(s,p) and argmaxU(s p) C argmaxU(s* , p) . 
pE1' pEH pEF pEF 

For he first case, le p,, be any lot cry in argmax U ( s, p). For the second case, p,, be any 
pE.t.,' 

lot cry in argmaxU(s ,p) \argm axU(s*,p). I is clear that maxpEFU(s*,p) > U(s*,p,,) for 
pEF pEF 

bo h t he first and second cases. Consider t he t hird case. Since s i=- s* we can pick lot cries p 

andp' with U(s ,p) = U(s ,p') and U(s*,p) < U(s* p') such ha p andp' arc arbit rary close to 

each other. Pick p, p' and q E argmax U(s ,p) so t hat r := q+(p-p') is a lottery. Note that for 
pEF 

any ). E (0 , 1), we have t hat U(s, ).q + (1- ,X. )r) = U(s, q) and U(s* , ).q + (1 - ,X. )r) < U(s*, q). 

Let Ps := ).q + (1- ,X.)r. Then i follows from the cons ruction t hat U(s,p,,) = maxpEF U(s,p) 

and m3.XpEF U(s* p) > U(s* p8 ) . Define D := CU {p,, : s E S* \ {s*} }. Then we have the 

desired D. 

• 
In he following, we denote t he set of maximizers over E of cx-pos utility functions 

U(s ,p) for s E Oby 

Nh(O) = {q : q = argmaxU(s p)}. 
pE£ 

No c t hat, if O is a finite set and E is a sphere, then M£(0) is a fini c set. Moreover, if 

E E intK, hen M£( 0 ) E intK 

[1 ==> 2] Suppose 1 is true. To begin wi h, we show that S* ~ S . Suppose in negation 

that t here exists s* E S* \ S . First consider a case where s* E P (S*) . Fix a sphere 

E E intK. Define B := M£(S US*) E intK. Note t hat B is fini c because SU S* is finite. 

For small enough c > 0, we can take p* E .6. (X ) with full support such t hat U(s* ,p*) = 
max,.,EB U(s*,p) + E and U(s ,p*) < maJCpEB U(s ,p) for every s E SU S* \ {s* }. Let A := 

B U {p*} E intK. 

I follows from the construe ion hat A~ B and A>-* B. It is clear t hat AUB UC ~ AUG 

for any C E K because A 2 B . By cons ruction , for any menu C, m 3.XpEAuBuC U(s p) = 
1Il8.XpEBuC U(s ,p) for all s E S . Thus we have A U B UC~ B UC for any C E K. This 

contradict s o Menu Preference Consistency. 

ext, consider a case where s* E N (S*). We rename B in the above o A and A in t he 
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above o B. Then by he same argumen , we have A~ B and A>--* B , but AU B UG~ AUG 

and AUBUG ~ BUG for any G E K,_ Again, his cont radicts o Menu Preference Consis ency. 

Summarizing t he above, we conclude t hat S* ~ S. 

ow we t urn to show the second part of sta ement 2. In negation, suppose tha t he 

second part of statement 2 fai ls: here exist menus A, B E K, such hat 

max. U(s,p) = maxU(s ,p) 
pEA pEB 

for all s ES\ S*, bu either (i) At B and B >--* A or (ii) At* B and B >-- A. 

We argue tha t he negation of t he second part of statement 2 implies t hat t here exis 

menus A and B wi h 

maxU(s ,p) = maxU(s p) (1) 
pEA pEB 

for all s E S \ S* but either (i') A >--* B , but B t A, or (ii) A ~* B but B >-- A. If t he 

condit ion (i) of t he negation of the second par of s atemen 2 holds, rename A to B and B 

to A. Then we have such menus A and B satisfying t he equa ion (1) and he condi ion (i ') . 

If he condi ion (ii) of t he negation of second par of s atemen 2 holds, (i') or (ii ') holds. 

ext, we show tha he condit ion (ii ' ) reduces o he condit ion (i '). Suppose that we 

have t he condi ion (ii ') and let s* E S*. Let E E intK, be a sphere. First consider a case 

where s* E P (S*) . For each >. E (0, 1) , define A>. := >.A + (l - >.)M1::(S) and B>. := 

>.B + (l - >. )M1::(S \ { s*}) . It can be checked t hat, for sufficiently large >. , 

max U ( s p) = max U ( s p) 
pEA>. pEB>. 

for all s E S \ S*, but A>. >-- * B>. and B>. >-- A). . Rename A>. to A and B>. to B. Then we have 

the condit ion (i ) . 

Second, consider a case where there exits s* E N (S*). For each >. E (0 , 1) define A>. := 

>.A + (l - >. )M1::(S \ {s*}) and B>. := >.B + (l - >. )MJ::(S). Then he same argument as above 

holds, and we have the condit ion (i '). Summarizing t he above, t he negation of t he second 

part of statement 2 implies t hat t here exist menus A and B with 

max.U(s,p) = maxU(s p) 
pEA pEB 

(2) 

for all s E S \ S* , and A >-- * B but B t A. 

Finally we show t hat enu Preference Consis ency fails for such A and B. 6 First , we 

6 If A</. intK or B </. intK, combine both menus with a lottery with full support. "Independence axiom" 
guara.n ecs that all of the rankings remain t he same. 
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argue that he condition (i) in Menu Preference Consistency docs not hold. Suppose C EK, 

is a menu such that AU B U D ~* AU D for all D 2 C. By Lemma 1, we have tha 

ma.JCpEAuBuC U(s,p) = millCr,EAuC U(s,p) for all s E S* . This equality and the equation (2) 

together imply tha A U B U C ~ AU C. We conclude hat the condit ion (i) in Menu 

P reference Consistency docs not hold. Similarly, i can be shown t hat t he condit ion (ii) in 

Menu Preference Consistency docs no hold , either. 

[2 ==} 3] Suppose 2 is true. Take any wo menus A and B , and le E be a sphere 

in intK. Define C := Ml!;(S \ S*) and D := M1,·(S*). For each ,\ E (0, 1) , define Ax := 

C U (>.D + (1 - >. )A) and B>. := C U (>.D + (1 - >.)B). For sufficient ly large >. , we 

have that ma.JCpEA .>. U(s ,p) = ID8.XpEB.>. U(s,p) for every s E S \ S* , and maxpEA.>. U(s ,p) -

ID8.XpEB.>. U(s,p) = (1 - >.)(ma.JCpEA U(s,p) - maxpEB U(s ,p)) for every s ES* . By statcmcn 

2 and the representations of(, and (,*, we obtain that 

A(,* B 

{=}A>.(,* B>. 

{=}A>.(, B>. 

{=} '°' 11,(s) max U(s ,p) ~ '°' p (s) max U(s,p) L pEA>, L pEB>, ~s s~ 

<==} L 11, (s) maxU(s ,p) ~ L 11,(s)maxU(s,p) 
pEA>, pEll>, 

sESnS• sESnS• 

<==} L 11,(s)maxU(s,p) ~ L p(s) maxU(s,p) 
pEA pEB 

sESnS• sESnS• 

where the second equivalence is by t he second part of statement 2, and t he fourth equivalence 

is by S* ~ S. By defining T :=Sn S*, we obtain t hat 2 ==} 3. 

[3 ==} 1] Suppose 3 is t rue. Fix A B E intK, such t hat B (, A and A>-* B. Then t here 

exists ,2; ES\ T satifying (i)11,(,2;) > 0 and max,,EB U(.2;,p) > max,,EA U(.2; p) , or (ii)µ(,2;) < 0 

and maxpEA U( .2; p) > maxpEB U( .2; p). 
Consider t he first case. Then, following he same argumcn as in the proof of Lemma 1, 
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we can construct a menu C such that 7 

max max.U(s ,p) = max max.U(s,p) for all s ES\ {.s} , 
pEAUBUC pEAUC 

max max.U(.s p) > max max. U( .s,p). 
pEAUBUC pEAUC 

By the represen ations oft and t*, we have AU B UC~* A U C, but A U B UC>-- A U C. 

Moreover it holds tha AU B UD ~* AUD for all D 2 C. Hence, part (i) of Menu Preference 

Consistency holds. 

Consider the second case. Again, following he same argumen as in the proof of Lemma 

1, we can construct a menu C such tha 8 

max max.U(s,p) = m_ax max.U(s p) for alls ES\ {.s}, 
pEA UB UC pEB UC 

max max.U(.s,p) > max max.U(.s ,p). 
pEA UB UC pEB UC 

By the representa ions of t and t*, we have AU B UC~* B UC but AU B UC-< B UC. 

Moreover , it holds that AU B U D ~* AU D for all D 2 C. Hence, Commitmen Consistency 

at (A , B) holds. Hence, par t (ii) of Menu Preference Consistency holds. 

B Proof of Theorem 2 

[1 ===;, 2) Suppose 1 is true. To begin with we show P (S*) ~ P (S) . Suppose contrary 

that t here exists s* E P (S*) \ P (S) . Fix a sphere E E intK. Define A:= MK(S US*) E intK. 

Note t hat A is finite because SU S* is finite. For small enough c > 0 we can take p* E ~ (X ) 

wi h full support such that U(s*,p*) = ma"X.p A U(s*,p) + c and U(s,p*) < ID3XpEA U(s,p) 

for every s E SU S* \ {s*}. Let B :=AU {p*} E in K. Then menus A and B in intK satisfy 

max.U(s,p) = maxU(s p) 
pEA pEB 

for all s E (SU S*) \ {s*} and 

max.U(s*, p) < maxU (s*,p) . 
pEA pEB 

By the represen ations oft and t* such menus satisfy t hat At B , but B >--* A. However , 

by t he representations oft and t*, we have A U B UC t* AU C AU B UC~ B UC, and 

7 We can think a menu A (B) ~ a menu E (F) in Lemma 1 and define C := {p,. : s E S\ {s*} }. 
We can think a menu A (B) as a menu F (E) in Lemma 1 and define C := {P.s : s ES\ {s*} }. 
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AU B UC~ AU C for every menu C. Thus t and t* viola e Weak Flexibility Consis ency. 

We conclude that P (S*) ~ P (S) . 

We t urn to show statement 2. By the same argument in Theorem 1, negation of statemen 

2 reduces to t he following: there exist such menus A and B wit h 

maxU(s,p) = maxU(s,p) 
pEA pEB 

for alls E (SUS*) \ P (S*), A>--* B , but B t A, or A~* B , but B >-- A. Suppose we have t he 

second case and le s* E P (S*) .9 Fix any sphere E in intK,. Define {p*} := Mi::( {s*} ). Let q* 

be any lottery such hat U(s*, q*) > U(s*,p*) . For .X ,a E (0, 1) , define A>.,c, := (( .X(Mi::((SU 

S*) \ {s*} )U{ ap* +(l-a)q*} )+(1-.X)A) and B>. := (.X (Mi::((SUS*) \ {s* } )U{p*} )+(1- .X)B ). 

It can be checked t hat , for ,X and a large enough, 

max U(s,p) = maxU(s ,p) 
pEA>. ,<> pEB>. 

for alls E (SU S*) \ P (S*), A>.,u >--* B>. and B>. >-- A>.,u - This shows t hat whenever 2 is not 

satisfied we can find menus A and B such tha 

maxU(s,p) = maxU(s,p) 
pEA pEB 

for all s E (SU S*) \ P (S*) , B t A and A>--* B . Wit hout loss of generality we can assume 

that A, B E intK .10 

By t he representations oft and t*, and P (S*) ~ P (S), he condition above implies tha 

AU B UC t* AU C and AU B UC t B UC for every menu C. These rankings cont radic 

(i) and (ii) in Weak F lexibili y Consistency. Now suppose that t he menu C is such tha 

AU C ~*AU B UC. Since, by assumption, 

max U(s,p) = max U(s ,p) 
pEAUC pEAUBUC 

for all s E (SU S*) \ P (S*) and P (S*) ~ P (S) , t he representation of t* implies that 

max U(s,p) = max U(s p) 
pEAUC pEAUBUC 

for all s E P (S*) . ow the representa ion oft implies tha AU C ~ A U B UC. T his 

contradicts (iii) in Weak Flexibili y Consistency. We conclude t hat 1 ==? 2. 

9 otice t hat B >- A implies t hat P( *) =/= 0. 
10If this is not the case, just mix both A and B with a lottery p with full support. 
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[2 ==} 3] Now suppose statement 2 is rue and let (S,µ,U) and (S*, µ*, U*) be fini c 

additive EU representations of t, and t,* respectively. otc that s atcmcnt 2 implies that 

P (S*) ~ P (S). Suppose contrary t hat here exists s* E P (S*) \ P (S). Let Ebe any sphere 

in intK. Define A:= M.e(S US*) and B := M.e((S US*)\ {s*} ) . Then such A and B satisfy 

maxU(s, p) = maxU(s ,p) 
pE A pE N 

for all s E S \ S*, bu A ~ B and A >- * B. This contradic s statement 2. 

Wi hout loss of generality, we may assume hat U( ., s) = U*( . s) for every s E P (S*) and 

11, (P (S*)) = µ*(P (S*)). Fix any wo menus A and Band le Ebe any sphere in intlC. Define 

C := M.e (SUS*) and D := M.e(P (S*)) . For each,\ E (0, 1), define AA:= CU(,\D + (l-,\)A) 

and B>,. := CU (,\D + (1 - ,\)B ). For ,\ large enough we have tha m3Xr,EA,x U(s p) = 

max,,,EB,x U(s p) for every s E (SU S*) \ P (S*) and ID3Xr,EA,x U(s,p) - ID3Xr,EB,x U(s p) = 
(1 - ,\) (m3Xr,EA U(s ,p) - ID3Xr,EB U(s, p) ) for every s E P (S*) . By statement 2 and the 

representations of t, and t,* we get that 

L µ( s) max U ( s, p) :::; L 1A s) max U ( s, p) 
~A ~B 

sEP(S•) sE'P(S .. ) 

~ ~ µ( s) max U ( s, p) :::; ~ 1A s) max U ( s, p) L pE A,x L p EB,x 
sE'P(S•) sE'P(S .. ) 

~ AA t, B >,. 

~ AA t,* B>,. 

~ ~ 11,*(s) maxU(s, p) :::; ~ 11,*(s) maxU(s p) 
L p E A,x L pEB,x 

sE'P(S•) sE'P(S•) 

~ ~ 11,*(s) max U(s,p) :::; ~ 11,*(s) max U(s p). L ~A L ~ H 
sE'P(S•) sE'P(S•) 

Since P (S*) ~ P (S), t his shows hat (P (S*), 11, U) and (P (S*), 11,*,U) rcprcscn t he same 

Positive Additive EU preferences. Since 11, (P (S*)) = 11,*(P (S*)) t he uniqueness properties of 

such representations imply t hat 11,(s) = 11,*(s) for every s E P (s*). This shows t hat 2 ==} 3. 

[3 ==} 1] Finally suppose 3 is satisfied and let (S, 11,, U) and (T , 11,*, U*) be Finite addi ivc 

E rcprcscn ations of t, and t,* respectively, t hat satisfy he condi ions in 3. Pick menus 

A and B in intK such that A >- * B and B t, A. There arc t hree cases. First, if here is 

s* E N (T ) with 

maxU*(s*,p) > maxU*(s*, p), 
pEB p EA 
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we can follow the steps in Lemma 1 to find a menu C such tha maxpEAuBuC U*(s, p) = 
maxpEAuC U* ( s, p) for every s E T \ { s*}, but maxpEAuBuC U* ( s* , p) > maxpEAuC U* ( s*, p) .11 

For such a menu, we have AU C >--* AU B UC. Hence (i) in Weak F lcxibili y Consistency 

holds. 

Second, if here is ,c; E N (S) with 

max:U(.c;,p) > max:U(.c;,p), 
pEA pEH 

we can similarly find a menu C such t hat BUG>-- A U B UC.12 Hence (ii) in Weak Flexibility 

Consistency holds. 

Finally, suppose tha maxpEA U*(s, p) ~ maxpE13 U*(s p) for every s E N (T) and m3XpEH U(s,p) ~ 

max,,,EA U(s ,p) for every s E N (S) . Since t he representations oft and t* satisfy the con-

di ions in 3, t his can happen only if t here exists s E P (S) \ P (T) with maxpEB U(.5 p) > 
maxpEA U(.5,p). otc hat .5 E P (S) \ T because maxpEA U*(s,p) ~ maxpEB U*(s,p) for 

every s E N (T) . As in Lemma 1 we can find a menu C such hat maxpEAuBuC U(s,p) = 
maxpEAuc U(s,p) fo r every s E (SU T) \ {.5}, but maxpEAuBuc U(.5,p) > maxpEAuC U(.5 p). 13 

For such a menu C we have AU B UC~* A U C, but A U B UC>-- A U C. This shows that 

t and t* satisfy (iii) in Weak F lcxibili y Consistency. That is, 3 ==} 1. 

C Proof of Theorem 4 

Suppose (S, JL, U, tt) and (S µ, U, 11,) arc mul iplc temptations representations of t he same 

relation. otc t hat S and S arc sets of ncga ivc states of the same finite additive E relation , 

so we must have S = S. Let V:r and V:r be he respective ut ility functions over menus induced 

by t he two representations. By the uniqueness properties of affine representations, we know 

that there exist a > 0 and f3 E ~ such t hat, for any menu A, Vrr(A) = aV:r(A) + (3 . T his 

implies t hat 11,(p) = ½,({p}) = aV:r({p}) + f3 = au(p) + f3 for every p E 6.. otc tha 

(S µ, ~U - {3, u) is another finite mul iplc temptations rcprcscnta ion of the same relation. 

By the uniqueness proper ics of finite addit ive EU representations, for each s E S t here cxis 

(as, f3s) and (a:, {3~) in (~++, ~) such t hat 

1 A 

-U(s, .) - f3 = asU(s, .) + f3s 
O' 

11 We can think a menu A (B) a8 a menu E (F) in Lemma 1 and define C := {p_, : s E T \ {s*}} . 
12We can think a menu A (B) a~ a menu F (E) in Lemma 1 and define C := {p_. : s E S\{-~}}. 
i:i w e can think a menu A (B) a~ a menu E (F) in Lemma 1 a.nd define C := {p_, : s E (SU T) \{ii}}. 
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and 
1 A / / 

11, + -U(s, .) - {-3 = a,;(11, + U(s, .)) + {-3,, 
a 

(4) 

for every s E S. Suppose first hats ES is such t hat U(s, .) and 11, represent different rela­

tions. In this case, we can find two lo teries p and q such that U(s,p) = U(s , q) (consequently, 

U(s ,p) = U(s , q)) , but 11,(p) =f. 11,(q). Then (4) implies that 

n(p) - 11,(q) 
1 A 1 A 

11,(p) + - U(s p) - 11,(q) - - U(s q) 
a a 

a:(11,(p) + U(s ,p)) - a:(11,(q) + U(s, q)) 

a:(11,(p) - 11,(q)) , 

which implies t hat a: = 1. vVe can also find lotteries p and q such t hat 11,(p) = n(q) , but 

U(s ,p) =f. U(s, q) . Now (4) implies that 

1 A A 

- (U(s,p) - U(s, q)) 
a 

1 A 1 A 

11,(p) + -U(s,p) - 11,(q) - -U(s q) 
a a 

11,(p) + U(s,p) - n(q) - U(s q) 

U(s ,p) - U(s ,q) . 

Using (3) , we now obtain tha 

U(s p) - U(s , q) 
1 A A 

-(U(s,p) - U(s , q)) 
a 
a,,(U(s,p) - U(s, q)), 

which implies t hat a _, = 1. That is, 

1 A 

-U(s, .) - {-3 = U(s , .) + f-3.,. 
a 

Ifs E S is such that 11, and U(s , .) represent t he same relation, it is clear from t he formula 

of a finite multiple emptations representations t hat U(s, .) can be replaced by any posi ive 

affine t ransformation of it in the representation (S, P, , ¾U - {-3, 11,) and continue representing 

the same preference over menus. 11 T he observations above imply tha (S P,, U, n) is another 

mult iple temptations represen ation of t he same preference over menus. Now t he uniqueness 

propert ies of addi ive EU represen ations give us tha 11. = P,. 

14Because in this case illll.XpE A [u(p) + U(s,p) ] - max1,E A U(s p) = max1,E A u(p) for any U(s, .) that repre­
sents the same relation as 7L . 
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