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Abstract

The paper characterizes axiomatically a class of temptation-driven prefer-

ences. The key (but not the only) novelty of the paper is the idea that the

alternative which tempts when an item x is consumed may not be the same as

the alternative which tempts when another item y is consumed.

For any single item to be ultimately consumed, the other items can be

ranked by how much they tempt. An individual contemplates, as an alternative

consumption, only the item that tempts most. The utility of a menu is then

equal to the utility of the item that is consumed less a (psychological) cost of

resisting temptation; this cost depends on both: the item to be consumed and

the item that tempts.

Unlike the existing literature, the axioms are imposed on deterministic

menus, not on menus of lotteries; extended to menus of lotteries, the repre-

sentation need not satisfy Set Independence, an axiom typically assumed in the

existing literature.
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1. Introduction

In classical decision theory, the utility of an individual (called further a DM) who

chooses from a menu of items coincides with the utility of the item that she likes

most and so ultimately consumes. Some DMs, however, may violate this assumption

if they are tempted by some other items which they would rather commit not to

consume. A DM may then incur a (psychological) cost of self-control (or resisting

temptation). She may even not be able to resist temptation and choose an item that

she does not like most (according to her commitment preferences).

A number of papers, following Gul and Pesendorfer (2001), study preferences

that allow for temptation. Gul and Pesendorfer (2001) characterize axiomatically the

decision rule

max
l∈A

(U + V )(l)−max
l∈A

V (l), (1.1)

where A is a menu of lotteries, and U, V are some expected utility functions over single

lotteries; in their paper, a DM who consumes a certain lottery l can be tempted only

by one other lottery l/, and this is the term

max
l/∈A

V (l/)− V (l)

that is interpreted as the cost of temptation. Gul and Pesendorfer (2005) provide an

ordinal analogue of their self-control preferences from Gul and Pesendorfer (2001).

Dekel et al. (2006) characterize a generalization of this rule which allows a DM

to be tempted by more than one, but not more than a certain number of other items;

their DMs evaluate sets of lotteries by the rule

I∑

i=1

qimax
l∈A

[U(l)− ci(l, A)] ,

where qi > 0 for i = 1, ..., I,
∑

i qi = 1, and the cost of temptation ci(l, A) has the

form

ci(l, A) =

[
Ji∑

j=1

max
l/∈A

Vj(l
/)

]

−
Ji∑

j=1

Vj(l
/).
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More recent (but less related to this paper) representations can be found in: Chatter-

jee and Krishna (2006), Kopylov (2006), Nehring (2006), and Noor (2005), (2006a),

(2006b).12

Still, Dekel et al.’s representation excludes some DMs with purely temptation-

driven preferences. The present paper builds upon the observation that the alternative

that tempts a DM who considers the consumption of x may be different from the

alternative that tempts the DM when she considers the consumption of y, i.e. that

temptation may be consumption dependent. Indeed, when I consider a fruit salad,

I am rather tempted by taking it with cream, while I am more tempted by adding

some mayonnaise into a vegetable salad.3

These consumption-dependent temptations seem to be disregarded by the existing

literature. Also, the existing literature imposes axioms on menus of lotteries4, while

I wish to impose axioms on menus of deterministic items. This is motivated by the

impression that temptation is not intrinsically connected with the presence of lotteries

in menus. Notice that in most (if not all) examples in the existing literature, menus are

composed of deterministic objects. However, the lottery structure of the set of items

is essential for many representation results. The key axiom regarding lotteries that

1This last paper by Noor significantly relaxes Set Independence (as well Gul and Pesendorfer’s Set

Betweenness); similarly to the present paper, the decision rules axiomatized there need not satisfy

the Weak Axiom of Revealed Preferences.

However, the decision rules axiomatized by Noor substantially differ from the rules characterized

here. DMs satisfying Noor’s axioms maximize a weighted average of normative and temptation

utility, where the weights are typically menu-dependent.
2See also Amador et al. (2006), Esteban and Miyagawa (2005) and Esteban et al. (2006) for

applications.
3Here is a method, suggested by a referee, that allows to check if the idea has empirical content:

Suppose we observe preferences over menus � and choices from menus x∗. Let x ∈ x∗(A), and let

y ∈ A be such that x ∈ x∗(A−{y}) and A ≺ A−{y}. Then one may say that y tempts x. If z ∈ A

also tempts x and A− {z} ≺ A− {y}, then z tempts x more than y.

If there exist x1 and x2 such that z tempts x1 more than y and y tempts x2 more than z, then

the idea in the paper has behavioral content.
4An exception is a recent, independent, paper by Gul and Pesendorfer (2005), which I discuss in

Section 6.
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is typically imposed in the existing literature (including Gul and Pesendorfer (2001)

and Dekel et al. (2006)) is Set Independence; this axiom, although not motivated by

temptation, seems to be violated by some temptation-driven preferences (see Section

2 for examples).

I characterize preferences such that a DM evaluates menus by the rule

U(A) = max
x∈A

[
u(x)−max

y∈A
c (x, y)

]
. (1.2)

Similarly to Gul and Pesendorfer, a DM who consumes x can be tempted only by

one other item y. This item y maximizes a (psychological) cost of self-control (or

resisting temptation). Importantly, this cost depends on the item that is ultimately

consumed.

It can be without loss of generality assumed that c(x, x) = 0, and then u is a utility

function over single items. The rule (1.2) can be generalized, although it becomes

much less tractable, to the case when a DM can be tempted by more than one other

item. To see that this generalization leads to a complicated representation, think

about a DM who assigns to each meal two characteristics: how tasty the meal is and

how healthy it is. Suppose that the DM always picks the most healthy meal, but

there is some cost to convince oneself that she should reject each single meal that

tastes more than most healthy one.5

The paper is organized as follows: In Section 2, I discuss some examples. Section

3, contains the representation theorem. In Section 4, I extend my representation

to sets of lotteries, and Section 5 establishes the relationship between the decision

rules characterized in this paper and an ordinal analogue of Gul and Pesendorfer’s

representation.

5This is to obtain somewhat more tractable representation why Dekel at al. impose an axiom

that a DM may not be tempted by more than a certain number of other items.
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2. Examples

In this section, I present two examples. The first example is supposed to demonstrate

the plausibility of consumption-dependent temptation; it also demonstrates that some

temptation-driven behavior violates Set Independence.

A mixture of sets of lotteries is defined as

pA+ (1− p)B := {pl1 + (1− p)l2 : l1 ∈ A & l2 ∈ B},

and Set Independence says that

A � B =⇒ pA+ (1− p)C � B + (1− p)C.

Example 1 Consider two, equally tasty, salads: a fruit salad x1 and a vegetable

salad x2; assume that these salads are (equally) healthy when they are consumed

plain. The fruit salad can also be served with cream and the vegetable salad can

also be served with mayonnaise; denote these two, less healthy, meals by y1 and y2.

Suppose that yi tastes better than xi (i = 1, 2), but a DM cares primarily about

health.

One can suspect that the DM who ultimately decides (for health reasons) to

consume xi will be tempted more by yi than y3−i. Now consider two menus

A1 = {x1, y2} and A2 = {x2, y1}.

It is reasonable that
1

2
A1 +

1

2
A2 ≺ A1 ∼ A2,

as the lottery (1/2)x1 + (1/2)x2, which will be ultimately chosen, yields the same

utility as x1 and x2, yet the DM is tempted more by (1/2)y1 + (1/2)y2 than she is

tempted by y3−i when she decides to consume xi.

Set Independence in combination with other axioms imposed by Gul and Pesendor-

fer (as well as those imposed by Dekel et al.) imply other restrictions on preferences

that seem to be violated by some DMs exhibiting temptation-driven behavior.
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Example 2 Consider any pair of (non-constant) expected utility functions U,

V : ∆→ R, where dim∆ ≥ 2, such that the indifference curves of U are not parallel

to the indifference curves of V , and suppose that the DM evaluates menus according to

(1.1). Then, for a generic lottery l1 there exists a lottery l2 ≺ l1 such that l2 ∼ {l1, l2}.

Indeed, if a lottery l1 satisfies the condition

l1 /∈ argmax
l∈∆

(U + V )(l) and l1 /∈ argmax
l∈∆

V (l), (2.1)

then any lottery l2 such that

(U + V )(l2) = (U + V )(l1) + ε and V (l2) = V (l1) + 2ε

has the required property; for sufficiently small ε, such a lottery l2 exists, because the

indifference curves of U are not parallel to the indifference curves of V and lottery l1

satisfies condition (2.1).

The implication of Gul and Pesendorfer’s representation pointed out in Example

2 seems intuitive in the case of some DMs with temptation-driven preferences (and

for some sets of items), e.g. when for every item x1 one can find another item x2 that

is sufficiently tempting, and so it is chosen over x1 even though the DM prefers x1 to

x2 according to the commitment preferences. However, other DMs with temptation-

driven preferences must violate the axioms imposed by Gul and Pesendorfer.6 Think

of a DM who happens to be tempted, but never so much to choose an item that

is preferred less according to the commitment preferences, and never so much that

the (psychological) cost of resisting temptation whips away the incremental utility of

consuming the item that is preferred more according to the commitment preferences.

More strikingly, it is enough that there is only one item x1 such that one cannot find

another (sufficiently tempting) item x2 that is chosen over x1 even though the DM

prefers x1 to x2 according to the commitment preferences.7

6A similar critique applies to Dekel et al.
7This discussion does not cover the special case of Gul and Pesendorfer’s representation, in which

V = −kU for some constant k > 0; however, this case is rather specific, and it is rather hard to

argue that a DM who happens to be tempted, but who is never tempted too much, must behave as

if she had this specific utility function.
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3. Representation

Let X denote a finite set; I will call elements of X items. Let 2X denote the set of all

non-empty subsets of X; I will call elements of 2X menus. I will denote elements of

X by x, y, z, etc. and I will denote elements of 2X by A,B,C, etc. I study complete

and transitive relations � on the set 2X , together with functions x∗ : 2X → 2X such

that

∀A∈2X ∅ �= x∗(A) ⊂ A.

I interpret elements of x∗(A) as the items that have happened to be chosen from

menu A, or we know they could have been chosen from this menu. Set x∗(A) may

not contain all items that could ever have been chosen from menu A. I impose the

following axiom on the relation � and the function x∗:

Axiom If x ∈ x∗(Ak) for k = 1, .., n, then for any C ⊂ X such that x ∈ C ⊂
⋃n
k=1Ak there exists a k such that Ak � C.

The axiom is a necessary condition for a DM with temptation-driven preferences

who is tempted only by one item, and this item is one that is most costly to resist.

Indeed, the DM can always choose from menu C item x. Then, the item that tempts

must belong to one of the menus Ak. Since the DM chooses x from Ak, menu C

cannot be worse than Ak.

Proposition 1. A relation � and a function x∗ satisfy Axiom if and only if there

exist functions u : X → R and c : X ×X → R such that

∀∅�=A,B⊂X A � B if and only if U(A) ≤ U(B), (3.1)

where the function U is given by (1.2) and

∀∅�=A⊂X x
∗(A) ⊂ argmax

x∈A

[
u(x)−max

y∈A
c (x, y)

]
. (3.2)
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Proof : Observe first that Axiom is satisfied by preference relations determined

by (3.1) and functions with property (3.2). Indeed, take a k such that

U(Ak) = min
l=1,...,n

U(Al).

Then, as x ∈ x∗(Al) for l = 1, ..., n,

U(Ak) = u(x)−max
y∈Ak

c (x, y) = min
l=1,...,n

U(Al) = min
l=1,...,n

[
u(x)−max

y∈Al
c (x, y)

]
;

that is,

U(Ak) = u(x)− max
y∈
⋃n
l=1Al

c (x, y) ≤ u(x)−max
y∈C

c (x, y) ≤ U(C),

as C ⊂
⋃n
l=1Al.

Suppose now that Axiom is satisfied, and take any utility function V : 2X → R

that represents the preference relation �. It suffices to find functions u : X → R and

c : X ×X → R such that V (A) = U(A) for every ∅ �= A ⊂ X, where U(A) is given

by (1.2).

Let

∀x∈X u(x) = V ({x}).

Take any number u∗ such that u∗ ≥ max{u(x)−V (B) : x ∈ X and ∅ �= B ⊂ X}. Let

c(x, y) = min {u(x)− V (B) : x, y ∈ B and x ∈ x∗(B)}

if the set {B : x, y ∈ B and x ∈ x∗(B)} is non-empty, and let

c(x, y) = u∗

otherwise.

I will now show that

V (A) = u(x)−max
y∈A

c (x, y) (3.3)

for any ∅ �= A ⊂ X and x ∈ x∗(A), and

V (A) ≥ u(x)−max
y∈A

c (x, y) (3.4)
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if ∅ �= A ⊂ X and x /∈ x∗(A).

To see (3.3) notice that A ∈ {B : x, y ∈ B and x ∈ x∗(B)} �= ∅ for any y ∈ A.

Thus

c(x, y) = min {u(x)− V (B) : x, y ∈ B and x ∈ x∗(B)} ≤ u(x)− V (A).

Suppose that c(x, y) < u(x) − V (A) for every y ∈ A. This means that there exist

sets By such that x, y ∈ By and x ∈ x∗(By) and V (A) < V (By). However, since

A ⊂
⋃
y∈ABy, by Axiom, V (By) ≤ V (A) for some y ∈ A, a contradiction. Thus

max
y∈A

c (x, y) = u(x)− V (A).

Suppose now that x ∈ A− x∗(A). There are two cases: If {B : x, y ∈ B and x ∈

x∗(B)} = ∅ for some y ∈ A, then

c(x, y) = u∗ ≥ u(x)− V (A)

and so

u(x)−max
y∈A

c (x, y) ≤ u(x)− u∗ ≤ V (A).

If the set {B : x, y ∈ B and x ∈ x∗(B)} is non-empty for every y ∈ A, then

c(x, y) = u(x) − V (By) for some By such that x, y ∈ By and x ∈ x∗(By). Since

A ⊂
⋃
y∈ABy, by Axiom,

∃y∈A V (A) ≥ V (By),

or equivalently,

u(x)− V (A) ≤ u(x)− V (By) = c(x, y)

which again yields (3.4). �

As it has been noted in Section 2, there exist temptation-driven preferences such

that the DM is tempted by several items, e.g. she can be tempted by all meals in a

menu that are more tasty than the most healthy one. Thus, the cost of temptation can

be, in general, a function of all items from a menu, which makes any representation

of general temptation-driven preferences rather not too tractable.
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Example 1 (Continued) So far, I have been studying menus of deterministic

items. However, utility representations defined on sets of deterministic items can,

under some assumptions, be extended to sets of lotteries. For example, suppose that

a DM perceives a set of lotteries {l1, ..., ln} as a lottery over sets of deterministic items

{x1, ..., xn}, with probabilities determined by independent realizations of the lotteries

from l1, ..., ln, and uncertainty to be resolved before choosing an item from a menu.

Then, given a function U defined on menus {x1, ..., xn} consisting of deterministic

items, the utility of a menu of lotteries {l1, ..., ln} can be given by the formula

U({p1, ..., pn}) =
∑

x1,...,xn∈X

l1(x1) · ... · ln(xn)U(x1, ..., xn). (3.5)

Some utility representations from Theorem 1, extended to menus of lotteries by

formula (3.5), are consistent with the preferences described in Example 1. Indeed,

take

u(xi) = 1,

u(yi) = 0,

c(x, y) =
1

2

when x = x1 and y = y1 or x = x2 and y = y2, and

c(x, y) = 0

otherwise. Then,

U(A1) = U(A2) = 1,

and

U

(
1

2
A1 +

1

2
A2

)
=
3

4
.

4. A Comparison to Ordinal Analogue of Gul and Pesendor-

fer’s Representation

In a recent, independent paper, Gul and Pesendorfer (2005) also study preferences

over finite, deterministic menus. They provide an ordinal analogue of the self-control

10



preferences studied in Gul and Pesendorfer (2001). This is the decision rule given by

U(A) = u

(
max
x∈A

w(x),max
x∈A

v(x)

)
, (4.1)

where w and v are some real-valued functions on the set of all items X, and u is

a non-decreasing function of its first coordinate, i.e. over the values of w, and a

non-increasing function of its second coordinate, i.e. over the values of v. In the

interpretation, the item that maximizes w is ultimately consumed, and the element

that maximizes v is the item that tempts.

The decision rules axiomatized in the present paper generalize (4.1), by allowing

the item that tempts to depend on the item that is ultimately consumed.

Proposition 2. If a preference over finite sets of menus has representation (4.1),

then it also has representation (1.2) such that

∀x1,y1,x2,y2∈X c(x1, y1) ≤ c(x1, y2) ≡ c(x2, y1) ≤ c(x2, y2) (4.2)

Proof : Use the superscript GP when referring to the functions in Gul and Pe-

sendorfer’s representation, and superscript O when referring to the functions in the

representation from Theorem 1. Suppose that a preference has representation (4.1).

Let

uO(x) =: uGP (wGP (x), vGP (x))

and

cO(x, y) = uGP (wGP (x), vGP (x))− uGP (wGP (x), vGP (y)).

It follows directly from the definition of uO and cO, that

uO(x)−max
y∈A

cO (x, y) =

= uGP (wGP (x), vGP (x))−max
y∈A

[
uGP (wGP (x), vGP (x))− uGP (wGP (x), vGP (y))

]
=

= min
y∈A

uGP (wGP (x), vGP (y)) = uGP (wGP (x),max
y∈A

vGP (y));
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the last equality follows from the fact that uGP is non-increasing in its second coor-

dinate.

Since uGP is non-decreasing in its first coordinate,

UGP (A) = uGP (max
x∈A

wGP (x),max
y∈A

vGP (y)) =

= max
x∈A

uGP (wGP (x),max
y∈A

vGP (y)) =

= max
x∈A

{
uO(x)−max

y∈A
cO(x, y)

}
= UO(A).

Condition (4.2) follows from the fact that uGP is non-increasing in its second coordi-

nate, and so cO(x, y1) ≤ cO(x, y2) whenever vGP (y1) ≤ vGP (y2).�

The decision rules axiomatized in this paper generalize (4.1) in yet another (im-

portant) respect. Namely, it allows A DM to make different choices from menus in

which the most-tempting items are different. For example, imagine that an item y1

always tempts more than another item y2, i.e. the cost of resisting y1 is always higher

than the cost of resisting y2. Suppose, however, that the cost of resisting y1 is higher

for a DM who considers the consumption of x1, compared to x2, while the cost of

resisting y2 is higher when the DM considers the consumption of x2. This scenario is

allowed by Gul and Pesendorfer’s representation. Yet, according to their representa-

tion it cannot be true that x2 is selected from the menu {x1, x2, y1} and x1 is selected

from the menu {x1, x2, y2}.

It can also be shown that for any finite set of items X and a preference having

a representation (4.1) is equivalent to having a representation (1.2) for which there

exists functions r : X → R and c : X ×R→ R such that

c(x, y) = c(x, r(y))

and

∀x1,x2∈X and r1,r2∈R c(x1, r1) ≤ c(x1, r2) ≡ c(x2, r1) ≤ c(x2, r2).

These two conditions obviously imply (but are not implied by) (4.2).
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