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Abstract

This paper studies aggregation of preferences under ignorance, in

which everybody knows that the true probability distribution over

outcomes lies in some objective set but knows nothing about which

one in it is true or which one in it is more likely to be true.

We consider two decision models which express the precautionary

principle under ignorance, the maximin criterion and the α-maximin

criterion. We show that the Pareto axiom implies dictatorship, in each

decision model.

The impossibility results force us to choose between two options,

one is to give up the precautionary principle as modelled at the social

level, the other is to weaken the Pareto axiom. We provide possibility

results for each of the options.
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1 Introduction

This paper studies aggregation of preferences under ignorance, in the sense

that everybody knows that the true probability distribution lies in some

objective set but knows nothing about which one in it is true or which one

in it is more likely to be true.

When a policy or collective choice is being considered, the society and

its members try to calculate the resulting probability distribution over out-

comes. Although certain scientific knowledge and institutional restriction

(such as law and contract) allow us to narrow down the range of possible

probability distributions, due to lack of complete knowledge, typically we

can conclude only that the true probability distribution belongs to some set.

Throughout the paper, we call such set a probability possibility set.1 The so-

called precautionary principle states that in such situation the society should

focus on the worst-case scenario and should try to respond to it.

It is not obvious, however, what the “worst-case scenario” is at a social

level, even when the individuals agree on what the probability possibility set

is. Indeed, the individuals may disagree on what the worst-case scenario is.

For example, under the current situation of COVID-19, although it is natural

that the worst-case scenario for many people is further spread of the virus, it

is also natural that the worst-case for other many people is damage to their

economic activity and usual life and loss of jobs due to lockdown.

We consider the problem of aggregating preferences over probability pos-

sibility sets. We adopt two decision models as expression of the precaution-

1An even more radical view about ignorance would say that people are unsure even

about such set. This paper restricts attention to the case in which there are objective

bounds that determine sets of probability distributions, due to physical natures or due

to institutional natures such as law and contracts, as assumed in the objective ambiguity

approach (Olszewski [17], Ahn [1]).
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ary principle, one is the maximin criterion and the other is the α-maximin

criterion, where the latter is a generalization of the former as it allows in-

termediate degrees of precaution. Thus we consider that individual prefer-

ences following the (α-)maximin criterion are aggregated into a social ranking

which satisfies the (α-)maximin criterion.

We point out that requiring the social ranking to satisfy the (α-)maximin

criterion has a conflict with the Pareto axiom, an equally appealing require-

ment, which states that if everybody ranks one probability possibility set

over another so should the society. We show that Pareto implies dictatorship

in each case of maximin and α-maximin.

The impossibility result forces us to choose between two options. One

is to give up the (α-)maximin criterion at the social level, the other is to

weaken the Pareto axiom. We provide possibility characterization results for

each of the options.

The Pareto axiom has been criticized when subjective uncertainty is rel-

evant, since double disagreements in beliefs and tastes may lead to spurious

unanimity (Mongin [15], Gilboa, Samet and Schmeidler [5]).

There is no such disagreements in beliefs in our setting, as everybody faces

the same probability-possibility set. However, there may be disagreements in

supporting beliefs and that makes the Pareto axiom questionable, or at least

awkward. Note that this type of disagreement happens also when individuals

have a common multiple-prior belief over a state space (Gajdos, Tallon and

Vergnaud [7]).

To illustrate, consider that there are two individuals, A and B. They face

a choice between two policies, one yields a possible set of outcomes {x, y},
where we do not know anything about which is one is true or which one is

more likely to be true, the other yields a singleton set {z}, where we are

sure that the outcome is z. Suppose A prefers x over z and z over y, B

prefers y over z and z over x. When we apply the precautionary principle
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to each individual’s preference, both A and B would prefer {z} over {x, y},
because for A the worst-case scenario from {x, y} is y and for B the worst-case

scenario from {x, y} is x. But then, the society is endorsing two mutually

exclusive scenarios when it ranks {z} over {x, y}.

The paper proceeds as follows. Section 2 describes the setting and present

the main axiom, Pareto. Section 3 presents results in the problem of aggre-

gating maximin preferences. Section 4 presents results in the problem of

aggregating α-maximin preferences. Section 5 concludes by explaining the

connection to the existing literature.

2 Setting and the main axiom

LetX be the set of pure outcomes, which is assumed to be finite for simplicity.

Let ∆(X) be the set of lotteries (probability distributions) over X, which is

a compact and convex subset of a finite-dimensional Euclidian space. Let K
be the set of compact subsets of ∆(X), which is a compact set with regard

to the Hausdorff metric and a mixture set according to the operation

rA+ (1− r)B = {rl + (1− r)l′ : l ∈ A, l′ ∈ B}

for A,B ∈ K and r ∈ [0, 1].

When A ∈ K is given the society and its members know that the true

probability distribution lies in A but know nothing about which one in it is

true or which one in it is more likely to be true. In this sense we call it a

probability possibility set.

Let I be a finite set of individuals. Each individual i ∈ I has preference

≿i over K. The social ranking over K is denoted by ≿0. Thus the profile of

social ranking and individual preferences is denoted by (≿i){0}∪I .

Our primary axiom is Pareto, which says that if everybody ranks one

probability possibility set over another so should the society.
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Pareto: For all A,B ∈ K, if A ≻i B for all i ∈ I then A ≻0 B.

3 Aggregation of maximin preferences

First we consider that both individual preferences and the social ranking

follow the maximin criterion, which is the simplest form of the precautionary

principle.

Definition 1 A profile of social ranking and individual preferences (≿i){0}∪I

is said to follow the maximin criterion if there exists a list of von-Neumann

and Morgenstern utility functions (ui){0}∪I such that for every i ∈ {0} ∪ I

the function ui : ∆(X) → R is mixture-linear and ≿i is represented in the

form

Ui(A) = min
l∈A

ui(l)

where A ∈ K.

In contrary to the setting of subjective uncertainty (Milnor [13], Gilboa

and Schmeidler [10] ), an axiomatization of the maximin criterion on the

domain of probability possibility sets has not been published to our knowl-

edge, perhaps because it is too straightforward. It is easy to verify that the

maximin criterion is characterized by the following axioms, in any case.

Weak Order: ≿ is complete and transitive.

Continuity: ≿ is continuous with respect to the Hausdorff metric.

Independence: For all A,B,C ∈ K and r ∈ (0, 1) it holds

A ≿ B ⇐⇒ (1− r)A+ rC ≿ (1− r)B + rC.

Minimum: For all A,B ∈ K, it holds

A ≿ B =⇒ A ∪B ∼ B.
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We consider that the profile of individual preferences is rich, which is

generically true in the space of expected utility preferences over lotteries.

Richness: (i) There exist l, l′ ∈ ∆(X) such that {l} ≻i {l′} for all i ∈ I.

(ii) For all i ∈ I, there exist l, l′ ∈ ∆(X) such that {l} ≺i {l′} and

{l} ≻j {l′} for all j ∈ I \ {i}.

Here is our first result.

Theorem 1 Let (≿i){0}∪I be a profile of social ranking and individual pref-

erences which follow the maximin criterion and satisfy Richness.

Then, it satisfies Pareto if and only if there is i ∈ I such that

A ≿0 B ⇐⇒ A ≿i B

for all A,B ∈ K.

The result could follow from a result by Gajdos, Tallon and Vergnaud [7],

which is stated in the setting of subjective ambiguity over a state space, by

applying it to the case of common multiple priors and translating to the

current domain by looking at sets of probability distributions over outcomes

induced by the common prior set and Savage/Anscombe-Aumann acts. We

provide a direct and specific proof instead, to make the argument more direct

and transparent along with the current domain.

Proof. Fix a profile of representations (Ui, ui)i∈{0}∪I .

Note that K is a mixture set. From Richness-(i) there exist l, l′ ∈ ∆(X)

such that {l′} ≻i {l} for all i ∈ I. Hence we can take an analogue of the

proof of Harsanyi’s theorem (Harsanyi [6], De Meyer and Mongin[4]), so that

there exist λ ∈ RI
+ \ {0} and γ ∈ R such that

U0(A) =
∑
i∈I

λiUi(A) + γ
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for all A ∈ K.

By restricting attention to singleton sets, we obtain

u0(l) =
∑
i∈I

λiui(l) + γ

for all l ∈ ∆(X).

Thus it holds ∑
i∈I

λi min
l∈A

ui(l) = min
l∈A

∑
i∈I

λiui(l)

for all l ∈ ∆(X).

Pick any i ∈ I. From Richness (ii) there exist l, l′ ∈ ∆(X) such that

ui(l) < ui(l
′) and uj(l) > uj(l

′) for all j ∈ I \ {i}.
By applying A = {l, l′} we obtain

λiui(l)+
∑

j∈I\{i}

λjuj(l
′) = min

λiui(l) +
∑

j∈I\{i}

λjuj(l), λiui(l
′) +

∑
j∈I\{i}

λjuj(l
′)

 .

There are two possible cases now.

Case 1: If λiui(l) +
∑

j∈I\{i} λjuj(l) ≧ λiui(l
′) +

∑
j∈I\{i} λjuj(l

′), we obtain

λiui(l) +
∑

j∈I\{i}

λjuj(l
′) = λiui(l

′) +
∑

j∈I\{i}

λjuj(l
′),

which leads to

λi(ui(l)− ui(l
′)) = 0,

which implies λi = 0.

Case 2: If λiui(l) +
∑

j∈I\{i} λjuj(l) ≦ λiui(l
′) +

∑
j∈I\{i} λjuj(l

′), we obtain

λiui(l) +
∑

j∈I\{i}

λjuj(l
′) = λiui(l) +

∑
j∈I\{i}

λjuj(l),

which leads to ∑
j∈I\{i}

λj(uj(l
′)− uj(l)) = 0,
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which implies λj = 0 for all j ∈ I \ {i}.
Thus we deduce that λi can be positive for only one i ∈ I, which concludes

the proof of the theorem.

The above impossibility result forces us to choose between two options.

One is to give up imposing the maximin criterion at the social level, the other

is to weaken the Pareto axiom.

Giving up the maximin criterion at the social level

In the first option, for the social ranking we drop one of the four axioms for

the maximin criterion, Minimum. It still allows that the social ranking ≿0

has a mixture-linear representation U0 : K → R, and that the same argument

for the proof of Harsanyi-type aggregation goes through.

Thus we have the following proposition.

Proposition 1 Let (≿i){0}∪I be a profile of social ranking and individual

preferences, where the social ranking satisfies Order, Continuity and Inde-

pendence, and the individual preferences follow the maximin criterion and

Richness. Fix a representation of ≿0 denoted by U0 : K → R, and a profile

of representations of individual preferences (Ui, ui)i∈I .

Then (≿i){0}∪I satisfies Pareto if and only if there exist λ ∈ RI
+ \{0} and

γ ∈ R such that

U0(A) =
∑
i∈I

λiUi(A) + γ =
∑
i∈I

λi min
l∈A

ui(l) + γ

for all A ∈ K.

Weakening Pareto

Next we consider weakening Pareto to the following.
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Complete Knowledge Pareto: For all l, l′ ∈ ∆(X), if {l} ≻i {l′} for all

i ∈ I then {l} ≻0 {l′}

Because Complete Knowledge Pareto still allows the Harsanyi-type ag-

gregation over the domain ∆(X), we obtain the following proposition.

Proposition 2 Let (≿i){0}∪I be a profile of social ranking and individual

preferences which follow the maximin criterion and satisfy Richness. Fix a

profile of representations of social ranking and individual preferences denoted

by (Ui, ui)i∈{0}∪I .

Then (≿i){0}∪I satisfies Complete Knowledge Pareto if and only if there

exist λ ∈ RI
+ \ {0} and γ ∈ R such that

u0(l) =
∑
i∈I

λiui(l) + γ

for all l ∈ ∆(X).

Proof. The result follows from applying the Harsanyi aggregation argument

to the subdomain ∆(X).

4 Aggregation of α-maximin preferences

The preceding argument assumed that both the society and its members

have an extreme attitude in precaution. Here we extend the argument to the

setting which allows intermediate and diverse degrees of precaution.

Definition 2 A profile of social ranking and individual preferences (≿i){0}∪I

is said to follow the α-maximin criterion if there exists a list (ui, αi){0}∪I such

that for every i ∈ {0} ∪ I the function ui : ∆(X) → R is mixture-linear,

αi ∈ [0, 1], and ≿i is represented in the form

Ui(A) = αi min
l∈A

ui(l) + (1− αi)max
l∈A

ui(l)

where A ∈ K.
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The α-maximin was proposed by Hurwicz [11]. Its axiomatic characteriza-

tion in the setting of probability possibility sets is provided by Olszewski [17],

and by Ghirardato, Maccheroni and Marinacci [9] in the Savage/Anscombe-

Aumann setting. The criterion is characterized by the following four axioms,

while the last one is presented in a simpler version here.

Weak Order: ≿ is complete and transitive.

Continuity: ≿ is continuous with respect to the Hausdorff metric.

Independence: For all A,B,C ∈ K and r ∈ (0, 1) it holds

A ≿ B ⇐⇒ (1− r)A+ rC ≿ (1− r)B + rC.

Betweeness: For all A,B ∈ K, it holds

A ≿ B =⇒ A ≿ A ∪B ≿ B.

When all the individuals and the society have the most extreme degree of

precaution we go back to the previous impossibility result. Hence we consider

an alternative richness condition below, which is again generically true.

Richness∗: (i) There exist l1, l
′
1, l2, l

′
2, · · · , lm, l′m ∈ ∆(X) such that {l′k} ≻i

{lk} for all i ∈ I and k = 1, · · · ,m, and vectors (ui(l
′
1)−ui(l1), · · · , ui(l

′
m)−

ui(lm)), i ∈ I are linearly independent.

(ii) One of the followings is true.

(a) (αi)i∈I are distinct.

(b) For all i ∈ I there exist l, l′, l′′ ∈ ∆(X) such that {l′′} ≻i {l′} ≻i {l}
and {l′} ≻j {l′′} ≻j {l} for all j ∈ I \ {i}.
(c) For all i ∈ I there exist l, l′, l′′ ∈ ∆(X) such that {l′′} ≺i {l′} ≺i {l}
and {l′} ≺j {l′′} ≺j {l} for all j ∈ I \ {i}.
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Theorem 2 Let (≿i){0}∪I be a profile of social ranking and individual pref-

erences which follow the α-maximin criterion and satisfy Richness∗.

Then, it satisfies Pareto if and only if there is i ∈ I such that

A ≿0 B ⇐⇒ A ≿i B

for all A,B ∈ K.

The result could follow from a result by Gajdos, Tallon and Vergnaud [7],

which is stated in the setting of subjective ambiguity over a state space, by

applying it to the case of α-maximin model with common multiple priors and

translating to the current domain by looking at sets of probability distribu-

tions over outcomes induced by the common prior set and Savage/Anscombe-

Aumann acts. We provide a direct and specific proof instead, to make the

argument more direct and transparent along with the current domain.

Proof. Fix a profile of representations (Ui, ui, αi)i∈{0}∪I .

Note that K is a mixture set. From Richness∗-(i) there exist l, l′ ∈ ∆(X)

such that {l′} ≻i {l} for all i ∈ I. Hence we can again take an analogue of

the proof of Harsanyi’s theorem (Harsanyi [6], De Meyer and Mongin[4]), so

that exist λ ∈ RI
+ \ {0} and γ ∈ R such that there

U0(A) =
∑
i∈I

λiUi(A) + γ

for all A ∈ K.

By restricting attention to singleton sets, we obtain

u0(l) =
∑
i∈I

λiui(l) + γ

for all l ∈ ∆(X).

From Richness∗ (i), there exist l1, l
′
1, l2, l

′
2, · · · , lm, l′m ∈ ∆(X) such that

{l′k} ≻i {lk} for all i ∈ I and k = 1, · · · ,m, and vectors (ui(l
′
1)−ui(l1), · · · , ui(l

′
m)−

ui(lm)), i ∈ I are linearly independent.
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Thus, for each k = 1, · · · ,m, by applying A = {lk, l′k} we obtain∑
i∈I

λi [αiui(lk) + (1− αi)ui(l
′
k)] = α0

∑
i∈I

λiui(lk) + (1− α0)
∑
i∈I

λiui(l
′
k)

which reduces to ∑
i∈I

λi(αi − α0)(ui(l
′
k)− ui(lk)) = 0.

Since (ui(l
′
1)−ui(l1), · · · , ui(l

′
m)−ui(lm)), i ∈ I are linearly independent,

we obtain λi(αi − α0) = 0 for all i ∈ I. Hence it holds λi = 0 or αi = α0 for

all i ∈ I.

Suppose the set I+ = {i ∈ I : λi > 0} has two or more elements. Then,

for any i, j ∈ I+ it holds αi = α0 = αj. We obtain a contradiction at this

point if Richness∗-(ii)-(a) is met.

Suppose Richness∗-(ii)-(b) is met. Then there exist l, l′, l′′ ∈ ∆(X) such

that {l′′} ≻i {l′} ≻i {l} and {l′} ≻j {l′′} ≻j {l} for all j ∈ I \ {i}.
By restricting attention to set {l′, l′′} we obtain

λi {α0ui(l
′) + (1− α0)ui(l

′′)}+
∑

j∈I+\{i}

λj {α0uj(l
′′) + (1− α0)uj(l

′)}

= α0min

∑
j∈I+

λjuj(l
′),

∑
j∈I+

λjuj(l
′′)

+ (1− α0)max

∑
j∈I+

λjuj(l
′),

∑
j∈I+

λjuj(l
′′)


Suppose

∑
j∈I+ λjuj(l

′) ≤
∑

j∈I+ λjuj(l
′′). Then we obtain

(1− 2α0)

 ∑
j∈I+\{i}

λjuj(l
′)−

∑
j∈I+\{i}

λjuj(l
′′)

 = 0,

which implies α0 = 1/2.

Suppose
∑

j∈I+ λjuj(l
′) ≥

∑
j∈I+ λjuj(l

′′). Then we obtain

(1− 2α0)λi {ui(l
′′)− ui(l

′)} = 0,
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which implies α0 = 1/2.

Now by restricting attention to set {l, l′, l′′} we obtain

λi

{
1

2
ui(l) +

1

2
ui(l

′′)

}
+

∑
j∈I+\{i}

λj

{
1

2
uj(l) +

1

2
uj(l

′)

}

=
1

2

∑
j∈I+

λjuj(l) +
1

2
max

∑
j∈I+

λjuj(l
′),

∑
j∈I+

λjuj(l
′′)


Suppose

∑
j∈I+ λjuj(l

′) ≥
∑

j∈I+ λjuj(l
′′). Then we obtain

λi(ui(l
′′)− ui(l

′)) = 0,

which implies λi = 0, a contradiction.

Suppose
∑

j∈I+ λjuj(l
′) ≤

∑
j∈I+ λjuj(l

′′). Then we obtain∑
j∈I+\{i}

λj(uj(l
′)− uj(l

′′)) = 0,

which implies λj = 0 for all j ∈ I+ \ {i}, a contradiction.

We reach a similar contradiction when Richness∗-(ii)-(c) is met.

Again the impossibility result forces us to choose between two options.

One is to give up imposing the α-maximin criterion at the social level, the

other is to weaken the Pareto axiom.

In the first option, for the social ranking we drop one of the four axioms

for the α-maximin criterion, Betweeness. It still allows that social ranking ≿0

has a mixture-linear representation U0 : K → R, and that the same argument

for the proof of Harsanyi-type aggregation goes through.

Thus we have the following proposition.

Proposition 3 Let (≿i){0}∪I be a profile of social ranking and individual

preferences, where the social ranking satisfies Order, Continuity and Inde-

pendence, and the individual preferences follow the α-maximin criterion and
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Richness. Fix a representation of ≿0 denoted by U0 : K → R, and a profile

of representations of individual preferences (Ui, ui, αi)i∈I .

Then (≿i){0}∪I satisfies Pareto if and only if there exist λ ∈ RI
+ \{0} and

γ ∈ R such that

U0(A) =
∑
i∈I

λiUi(A) + γ =
∑
i∈I

λi

[
αi min

l∈A
ui(l) + (1− αi)max

l∈A
ui(l)

]
+ γ

for all A ∈ K.

The second option is to weaken Pareto. Because Complete Knowledge

Pareto still allows the Harsanyi-type aggregation over the domain ∆(X), we

obtain the following result.

Proposition 4 Let (≿i){0}∪I be a profile of social ranking and individual

preferences which follow the α-maximin criterion and satisfy Richness∗. Fix a

profile of representations of social ranking and individual preferences denoted

by (Ui, ui, αi)i∈{0}∪I .

Then (≿i){0}∪I satisfies Complete Knowledge Pareto if and only if there

exist λ ∈ RI
+ \ {0} and γ ∈ R such that

u0(l) =
∑
i∈I

λiui(l) + γ

for all l ∈ ∆(X).

Proof. The result follows from applying the Harsanyi aggregation argument

to the subdomain ∆(X).

One might think that Complete Knowledge Pareto is now too weak, as it

leaves us silent about what the social degree of precaution should be. Thus we

add the following Pareto condition which is disjoint to Complete Knowledge

Pareto.
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Intermediate Pareto: For all l, l ∈ ∆(X) such that l ≻i l for all i ∈ I

and for all l ∈ ∆(X), if {l, l} ≻i {l} for all i ∈ I then {l, l} ≻0 {l}, and
if {l, l} ≺i {l} for all i ∈ I then {l, l} ≺0 {l}.

Proposition 5 Let (≿i){0}∪I be a profile of social ranking and individual

preferences which follow the α-maximin criterion and satisfy Richness∗. Fix a

profile of representations of social ranking and individual preferences denoted

by (Ui, ui, αi)i∈{0}∪I .

Then (≿i){0}∪I satisfies Complete Knowledge Pareto and Intermediate

Pareto if and only if there exist λ ∈ RI
+ \ {0} and γ ∈ R such that

u0(l) =
∑
i∈I

λiui(l) + γ

for all l ∈ ∆(X) and

α0 ∈
[
min
i∈I

αi,max
i∈I

αi

]
.

Proof. It suffices to prove the necessity of α0 ∈ [mini∈I αi,maxi∈I αi]. Sup-

pose α0 > maxi∈I αi. From Richness∗-(i) there exist l, l ∈ ∆(X) such that

{l} ≻i {l} for all i ∈ I.

Then it holds

α0ui(l) + (1− α0)ui(l) < αiui(l) + (1− αi)ui(l)

for all i ∈ I. By taking r ∈ (maxi∈I αi, α0) we obtain

α0ui(l) + (1− α0)ui(l) < ui(rl + (1− r)l) < αiui(l) + (1− αi)ui(l)

for all i ∈ I.

Hence we obtain

α0

∑
i∈I

λiui(l) + (1− α0)
∑
i∈I

λiui(l) <
∑
i∈I

λiui(rl + (1− r)l),

but this contradicts to Intermediate Pareto. Thus α0 ≦ maxi∈I αi.

Likewise, we can prove α0 ≧ mini∈I αi.
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5 Conclusion

We have considered the problem of aggregating preferences over probability

possibility sets, in which the society and its member know only that the true

probability distribution over outcomes resulting from each policy choice lies

in some set and know nothing about which one in it is true or which one

in it is more likely to be true. The primary axiom is Pareto, which states

that if everybody ranks one probability possibility set over another so should

the society. We have considered the maximin criterion and the α-maximin

criterion as expressions of the precautionary principle.

We have shown that the Pareto axiom implies dictatorship, both in ag-

gregating maximin preferences and in aggregating α-maximin preferences.

This contrasts to the possibility results in aggregating preferences over pre-

cisely known lotteries (Harsanyi [6]). The negative results force us to choose

between two options, one is to give up the precautionary principle as mod-

elled, the other is to weaken the Pareto axiom. We have provided possibility

characterizations for each of the options.

We conclude by connecting our arguments to the existing studies of aggre-

gating preferences in the setting with state space (Savage [18], Anscombe and

Aumann [3]). Existing researches show that the social ranking cannot satisfy

both the subjective expected utility theory and the Pareto axiom, which is

due to double disagreements in beliefs and tastes (Hylland and Zeckhauser

[12], Mongin [14, 15], Mongin and Pivato [16], Zuber [19]). The literature

following these classic impossibility results pursue various ways to handle

this double disagreements (see Gilboa, Samet and Schmeidler [5], Alon and

Gayer [2], Gayer, Gilboa, Samuelson and Schmeidler [8], among many).

The most related paper is Gajdos, Tallon and Vergnaud [7] (GTV here-

after, see their Theorem 1, Corollary 1 and discussion after those). In the

Savage/Anscombe-Aumann setting with a state space, they show an impos-
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sibility result even under absence of the double disagreements. They show

that when the individuals are ambiguity-sensitive the social objective satis-

fying (ex-ante) Pareto must be ambiguity-neutral. In particular, this implies

that impossibility is obtained even under common multiple-priors.

When translated to the state-space setting our result tells such impossi-

bility of Paretian aggregation under common multiple-priors, and hence it

is seen as a special case of the GTV result. Also, when we start from the

problem of aggregation under common multiple-priors and define the corre-

sponding rankings over probability possibility sets induced by the common

prior set and Savage/Anscombe-Aumann acts, our impossibility results could

follow from their result.

We chose to provide direct and specific proofs, although, to make the

argument more direct and transparent along with the current domain. Also,

in the problem of aggregating α-maximin preferences in particular, we have

provided a weakened Pareto condition which is yet stronger than imposing

Pareto only under complete probabilistic knowledge, and provided a specific

possibility result on aggregating vNM indices and degrees of precaution.

17



References

[1] Ahn, David S. ”Ambiguity without a state space.” The Review of Eco-

nomic Studies 75.1 (2008): 3-28.

[2] Alon, Shiri, and Gabi Gayer. ”Utilitarian preferences with multiple pri-

ors.” Econometrica 84.3 (2016): 1181-1201.

[3] Anscombe, Francis J., and Robert J. Aumann. ”A definition of subjec-

tive probability.” Annals of mathematical statistics 34.1 (1963): 199-205.

[4] De Meyer, Bernard, and Philippe Mongin. ”A note on affine aggrega-

tion.” Economics Letters 47.2 (1995): 177-183.

[5] Gilboa, Itzhak, Dov Samet, and David Schmeidler. ”Utilitarian aggre-

gation of beliefs and tastes.” Journal of Political Economy 112.4 (2004):

932-938.

[6] Harsanyi, John C. ”Cardinal welfare, individualistic ethics, and interper-

sonal comparisons of utility.” Journal of Political Economy 63.4 (1955):

309-321.

[7] Gajdos, Thibault, J-M. Tallon, and J-C. Vergnaud. ”Representation and

aggregation of preferences under uncertainty.” Journal of Economic The-

ory 141.1 (2008): 68-99.

[8] Gayer G, Gilboa I, Samuelson L, Schmeidler D. ”Pareto efficiency with

different beliefs.” The Journal of Legal Studies 43.S2 (2014): S151-S171.

[9] Ghirardato, Paolo, Fabio Maccheroni, and Massimo Marinacci. ”Dif-

ferentiating ambiguity and ambiguity attitude.” Journal of Economic

Theory 118.2 (2004): 133-173.

18



[10] Gilboa, Itzhak, and David Schmeidler. ”Maxmin expected utility with

a non-unique prior.” (1989): 141-153.

[11] Hurwicz, Leonid. Optimality criteria for decision making under igno-

rance, Cowles Commission Discussion Paper, Chicago, 1951, p. 370.

[12] Hylland, Aanund, and Richard Zeckhauser. ”The impossibility of

Bayesian group decision making with separate aggregation of beliefs

and values.” Econometrica: Journal of the Econometric Society (1979):

1321-1336.

[13] Milnor, John. Games against nature. No. RAND-RM-679. RAND

PROJECT AIR FORCE SANTA MONICA CA, 1951.

[14] Mongin, Philippe. ”Consistent bayesian aggregation.” Journal of Eco-

nomic Theory 66.2 (1995): 313-351.

[15] Mongin, Philippe. ”Spurious unanimity and the Pareto principle.” Eco-

nomics & Philosophy 32.3 (2016): 511-532.

[16] Mongin, Philippe, and Marcus Pivato. ”Ranking multidimensional al-

ternatives and uncertain prospects.” Journal of Economic Theory 157

(2015): 146-171.

[17] Olszewski, Wojciech. ”Preferences over sets of lotteries.” The Review of

Economic Studies 74.2 (2007): 567-595.

[18] Savage, Leonard J. The foundations of statistics. Courier Corporation,

1972.

[19] Zuber, Stephane. ”Harsanyi ’s theorem without the sure-thing prin-

ciple: On the consistent aggregation of Monotonic Bernoullian and

Archimedean preferences.” Journal of Mathematical Economics 63

(2016): 78-83.

19


	Enlighten Accepted coversheet.pdf
	237097

