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Chapter 5

Preference Aggregation

Preference aggregation (PA) is one of the central topics of Social Choice Theory.
It started from the seminal work of Black (1958) and Arrow (1963), and it rapidly
evolved to a full-fledged theory (Arrow et al., 2002). PA studies the problem of
how to aggregate the preferences of a number of individuals into a collective
preference over a set of alternatives. In Chapter 3 we showed how PA can be
embedded into binary aggregation with integrity constraints (BA with IC), and
how the Condorcet paradox can be seen as an instance of our general definition of
paradox. The focus of this chapter is on theoretical results in PA. We recall the
basic definitions of PA and we show how classical and new results can be obtained
with a new proof method that makes use of the characterisation results presented
in Chapter 4. By translating aggregation problems from PA into BA with IC, we
are able to identify the source of impossibilities in a clash between the integrity
constraints defining a preference domain, and a list of axiomatic properties.

In Section 5.1 we review the framework of PA, and we recall its translation
into BA with IC. We illustrate our proof method in Section 5.2, by proving an
impossibility result for quota rules and a possibility result for non-independent
procedures. In Section 5.3 we provide an alternative proof of Arrow’s Theorem.
Although inspired by our new proof method, this proof does not hinge on any
characterisation result from Chapter 4, but rather develops its own argument.
As corollaries we obtain a characterisation of oligarchies and a version of Arrow’s
Theorem for complete and transitive preferences. We conclude in Section 5.4 by
discussing different approaches that have been put forward in the literature to
relate preference aggregation with binary and judgment aggregation.

5.1 The Framework of Preference Aggregation

In this section we review the basic definitions of the framework of PA (Gaert-
ner, 2006; Taylor, 2005) and we recall its translation into BA with IC that was
introduced in Section 3.1.2, extending the correspondence to the level of axioms.
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78 Chapter 5. Preference Aggregation

5.1.1 Basic Definitions

Let N be a set of individuals expressing preferences over a set X of alternatives .
We represent such preferences with a binary relation on X . In this section we
concentrate on two ways of representing preferences, linear orders and weak or-
ders. Other options are possible, and we make use of different assumptions in
Sections 5.2.2 and 5.3. Recall that a binary relation is a linear order if it is ir-
reflexive, transitive and complete. The term aPib stands for “individual i strictly
prefers alternative a to alternative b”. The choice of a linear order Pi for each
individual constitutes a preference profile P = (P1, . . . , Pn). A weak order is a
binary relation that is reflexive, transitive and complete. We denote weak orders
with the letter R, thus aRib stands for “individual i weakly prefers a to b” and
call R = (R1, . . . , Rn) a profile of weak orders. Note that every weak order R
induces an irreflexive and transitive binary relation, usually referred to as the
strict part of R, and denoted with R<, namely the relation that holds between a
and b whenever aRb holds but bRa does not.

If we denote with L(X ) the set of all linear orders on X , then the set of all
profiles of (linear) preference orders is the set L(X )N .

Definition 5.1.1. A social welfare function (SWF) for X andN defined on linear
orders is a function w : L(X )N → L(X ).

A SWF associates with every preference profile P = (P1, . . . , Pn) ∈ L(X )N a
linear order w(P ), which in most interpretations is taken to represent the ag-
gregation of the preferences of the individuals into a “social preference order”
over X . The same definition can be given using the set R(X ) of all weak orders
over X as the domain of aggregation, defining a SWF for N and X defined on
weak orders as a function w : R(X )N → R(X ).

It is important to note that in our definition of SWFs there are two hidden
conditions that could be stated as axioms, but that we have instead included as
an integral part of the formal framework of preference aggregation. The first is
usually called unrestricted or universal domain: it requires a SWF to be defined
over all preference profiles in L(X )N . Domain restrictions, such as single-peaked
preferences (Black, 1958), are the most common escape from Arrow’s impossi-
bility theorem (see, e.g., Gaertner, 2001). The second hidden condition is called
collective rationality by Arrow (1963, Chapter VIII, Section V). It requires the
outcome of the aggregation to be a linear (weak, respectively) order, i.e., it re-
quires the outcome to conform to the same rationality constraints as the input
received from the individuals.

5.1.2 Axioms

Since the seminal work of Arrow (1963), the literature on preference aggregation
has made extensive use of the axiomatic method to classify and study SWFs.
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There are several properties that an aggregation mechanism may satisfy, and
some of them have been argued to be natural requirements for a SWF. In this
section we list some of the most important axioms presented in the literature.
For some of the axioms, we use the same terminology as in Section 2.2, since we
will prove in Section 5.1.3 that there is a direct correspondence between the two
formulations. We start with the three properties that led to the proof of Arrow’s
Theorem:

Pareto Condition (P): For all profiles P ∈ L(X )N , if aPib for every individual
i ∈ N , then aw(P ) b.

Independence of Irrelevant Alternatives (IIA): For all profiles P and P ′

in L(X )N , if aPib⇔ aP ′i b for all i ∈ N , then aw(P ) b⇔ aw(P ′) b.

Non-dictatorship (NDIC): There is no individual i ∈ N such that w(P ) = Pi
for every profile P ∈ L(X )N .

The (weak) Pareto condition (also known as unanimity) states that, whenever
every individual strictly prefers alternative a to alternative b, so does society.
IIA forces the social ranking of two alternatives a and b to depend only on their
relative ranking by the individuals. A formulation of these axioms for the case of
weak orders can be easily obtained by considering profiles in R(X )N rather than
in L(X )N . The only exception is the weak Pareto condition, which is usually
stated for the strict order R< induced by a weak order R.

Weak Pareto Condition (WP): For all profiles R ∈ R(X )N , if aR<
i b for

every individual i ∈ N , then aw(R)< b.

The axioms WP, IIA and NDIC are the most classical set of impossible require-
ments for SWFs: Arrow’s Theorem (1963) states that there is no SWF defined
on weak (linear, respectively) orders that satisfies WP (P, respectively), I and
NDIC in case there are at least 3 alternatives.

Other axiomatic properties have been proposed in the literature. We state
here their formulation for the case of linear orders. We refer to the literature
(Gaertner, 2006) for a formulation of these properties in the case of weak orders,
in case it cannot be obtained directly from our version. The first one we consider
is the axiom of anonymity (also known as equality, cf. Arrow, 1963):

Anonymity (A): For any profile P ∈ L(X )N and any permutation σ : N → N ,
we have that F (P1, . . . , Pn) = F (Pσ(1), . . . , Pσ(n)).

Another property is the principle of neutrality, i.e., that all alternatives should
be treated the same way. This axiom takes different forms in the literature. It is
often stated for independent procedures, or it employs permutations, in line with
the axiom of anonymity (Arrow, 1963; Taylor, 2005). Here, we state a formulation
of this axiom for linear orders which we adapted from Gaertner (2006).
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Neutrality: For any four alternatives a, b, c, d ∈ X and profile P ∈ L(X )N , if
for all i ∈ N we have that aPib⇔ cPid, then aw(P ) b⇔ cw(P ) d.

We conclude by listing the two following axioms, adapted from the work of May
(1952). The first axiom can be clearly recognised as a condition of monotonicity,
while the second is a generalisation of the original axiom of neutrality proposed
by May (1952). This formulation differs from the previous axiom N, as it requires
a SWF to treat preferences on different alternatives symmetrically :

Positive Responsiveness: For all a, b ∈ X and any two profiles P and P ′ in
L(X )N , if aPib entails aP ′i b for all i ∈ N , and for some s ∈ N we have that
bPsa and aP ′sb, then aw(P ) b entails aw(P ′) b.

May’s Neutrality: For all alternatives a, b, c, d ∈ X and profile P ∈ L(X )N ,
if for all i ∈ N we have that aPib⇔ ¬(cPid) then aw(P ) b⇔ ¬(dw(P ) c).

5.1.3 Translation Revisited

We now recall the embedding of PA into BA with IC which was presented in
Section 3.1.2. Given a set of alternatives X , we can construct a set of issues IX
given by all pairs of alternatives and integrity constraints IC< (IC6, respectively)
for the case of linear orders (weak orders), to encode the rationality constraints
of preference aggregation. This enabled us to obtain a correspondence between
SWFs defined on linear orders and aggregation procedures that are CR with re-
spect to IC<, and, in the same way, between SWFs defined on weak orders and
aggregation procedures that are CR with respect to IC6. This correspondence
is not a bijection, since every SWF is associated with a set of aggregation proce-
dures, depending on how the function is extended outside the domain defined by
the integrity constraint of preferences.

The correspondence extends to axiomatic properties. By substituting the ex-
pressions aPib or aRib with bi,ab = 1, aw(P ) b with F (B)ab = 1, and preference
profile P with binary profile B, we obtain for most of the axioms presented in
Section 5.1.2 their equivalent formulation for binary aggregation. The axiom of
independence of irrelevant alternatives (IIA) corresponds to the axiom of inde-
pendence (I) defined in Section 2.2. The Pareto condition corresponds to a weaker
version of the axiom of unanimity (U), restricted to the case of individuals agree-
ing on the acceptance of an issue. For the case of weak orders the resulting axiom
is even weaker (but sufficient to obtain deep impossibilities, see Section 5.3). The
axiom of non-dictatorship corresponds to the negation of our Definition 2.2.1. The
two axioms of anonymity are in direct correspondence, as well as that of neutral-
ity and the axiom NI . Finally, the axiom of positive responsiveness corresponds
to the independence version of MI, and May’s neutrality axiom corresponds to
the axiom ND.
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This direct correspondence between axiomatic properties enables us to study
classes of procedures and to translate results from one framework to the other.
For instance, to every anonymous, positively responsive SWF defined on weak
orders that satisfies IIA corresponds an aggregation procedure that is CR with
respect to IC6 and that satisfies I, A and MI on Mod(IC6). The restriction on
Mod(IC6) is of crucial importance, as we have no information on the behaviour
of F outside the domain defined by IC6 or IC<.

5.2 (Im)possibility Results From Lifting Results

In this section we prove two results concerning the aggregation of preferences
by making use of our characterisation results of Chapter 4, illustrating the proof
method we outlined in the introduction: translate a problem from PA to BA with
IC, and look for clashes between integrity constraints and axiomatic properties.
The first result is a reformulation of a known result by Wilson (1975), while the
second result is novel.

5.2.1 An Impossibility Result

It has been argued in several places that independence represents the crucial
source of impossibilities in preference aggregation, identifying the problem in
a clash between this axiom and the transitivity of collective preference (Saari,
2008). In this section we prove an impossibility result in this spirit, showing how
a combination of axioms, including independence, clashes with the requirements
of collective rationality for preferences.

Recall that the integrity constraint of transitivity in IC< can be simplified
for 3 alternatives to the conjunction of two positive clauses pba ∨ pcb ∨ pac and
pab ∨ pbc ∨ pca (cf. the observation on page 32). Call a SWF imposed if for some
pair of distinct alternatives a and b we have that a is always collectively preferred
to b in every profile.1 We now prove the following result, which is a weaker version
of a result by Wilson (1975):

Proposition 5.2.1. If |X | > 3 and |N | > 2, then any anonymous, independent
and positively responsive SWF for X and N is imposed.

Proof. The first step is to move to BA with IC, using the correspondence outlined
in Section 5.1.3: To every anonymous, independent and positively responsive
SWF corresponds a binary aggregation procedure that is collectively rational for
IC< and that satisfies A, I and MI . Recall that by Proposition 2.3.5, every A, I,
MI aggregation procedure is a quota rule.

The second step consists in checking whether the axiomatic requirements clash
with the integrity constraint under consideration. In this case the answer is

1The negation of this property is known as citizen sovereignity (cf. Arrow, 1963).
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positive: by exploiting some of the characterisation results proven in Chapter 4
we are able to prove that, if a quota rule is collectively rational for IC<, then it
is imposed, i.e., at least one of the quotas qab is equal to 0.

Suppose, for the sake of contradiction, that every quota qab > 0. In view of our
previous discussion, for any three alternatives a, b, c ∈ X the integrity constraints
corresponding to transitivity are pba∨pcb∨pac and pab∨pbc∨pca. These are positive
clauses of size 3; thus, by Proposition 4.4.1 we obtain the following inequalities
on quotas:

qba + qcb + qac < n+ 3

qab + qbc + qca < n+ 3

Furthermore, it is easy to see that the requirements of completeness and antisym-
metry of a linear order force the quotas to satisfy the following:

qab+qba = n+1

qbc+qcb = n+1

qac+qca = n+1

Now, adding the two inequalities we obtain that
∑

a,b∈X qab < 2n+ 6 and adding
the three equalities we obtain

∑
a,b∈X qab = 3n+ 3. The two constraints together

admit a solution only if n < 3. Thus, it remains to analyse the case of 2 individ-
uals; but it is easy to see that our constraints do not admit a solution in positive
integers for n = 2. This shows that there must be a quota qab = 0 for certain
distinct a and b as soon as n > 2; hence, the SWF is imposed.

5.2.2 A Possibility Result

Let a pair judgment be a binary relation over X that is antisymmetric and com-
plete, i.e., it requires each individual to express a (strict) preference on each pair
of alternatives, without assuming any further property. This representation of
preferences may be useful in situations in which transitivity constitutes a too
strong requirement. Moreover, it may be employed to express preferential depen-
dencies in multi-issue domains (Rossi et al., 2011; Airiau et al., 2011) or, more
generally, edges in a directed graph (Endriss and Grandi, 2012).

In line with our definitions of Section 5.1, we can define a SWF on pair
judgments as a function that assigns a collective pair judgment to every profile
of pair judgments. Let ICpair be the following integrity constraint.

Completeness and antisymmetry: pab ↔ ¬pba for all a 6= b ∈ X

To every SWF defined on pair judgments corresponds an aggregation procedure
that is CR with respect to ICpair. As for the standard case of linear and weak
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orders, the correspondence extends to the level of axioms. To the best of our
knowledge SWFs defined on pair judgments have not yet been studied in the lit-
erature, and we now prove a possibility result concerning this class of procedures.

Proposition 5.2.2. There exists a SWF defined on pair judgments that satisfies
the Pareto condition, May’s neutrality, independence and positive responsiveness.

Proof. Once more, we make use of the proof method outlined in the introduction
to the chapter. The first step is to move to the more general framework of BA
with IC. By our previous discussion, it is sufficient to show that there exists an
aggregation procedure that is CR with respect to ICpair and that satisfies U, ND,
I and MI to obtain the required result.

The second step consists in checking whether the axiomatic properties required
for the aggregation procedure clash with the integrity constraint that defines the
domain, making use of our characterisation results from Chapter 4. In our case we
can observe that ICpair is expressed in what we called the XOR-language LXOR (cf.
Section 4.2). By our Theorem 4.2.4, we know that every aggregation procedure
that satisfies ND is CR with respect to any integrity constraint expressed in LXOR.
We can therefore conclude that any aggregation procedure which satisfies U, ND,
I and MI (e.g., the majority rule) is CR with respect to ICpairs .

The third step consists in translating everything back to our initial framework.
Notice that we have actually proven a stronger result: As long as a SWF satis-
fies May’s neutrality (which corresponds to ND), we can focus on the remaining
axioms to obtain a SWF defined on pair judgments. We can use in this case the
pair-wise majority rule to prove the existence of a SWF defined on pair judgments
which satisfies U, ND, I and MI .

Not only have we obtained a proof of a relatively interesting statement in Propo-
sition 5.2.2, but a closer inspection of the proof revealed that, as long as we
include May’s neutrality, it is possible to find a SWF defined on pair judgments
for many other combinations of axioms. This allows, for instance, for SWFs that
give different weights to individuals or alternatives.

5.3 Arrow’s Theorem

Arrow’s Theorem (1963) is considered one of the cornerstones of Social Choice
Theory, with which every new result needs to be compared. In this section, we
pick up the challenge providing an alternative proof of Arrow’s result in line with
the proof method presented in the previous section. While our proof does not
stand out in terms of succintness when compared with proofs based on combina-
torics (see, e.g., Geanakoplos, 2005), and while it employs known techniques based
on the study of winning coalitions (see, e.g., Kirman and Sondermann, 1972), its
contribution to the literature can be assessed in two important aspects: First,
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by referring to a more general framework (BA with IC), it sheds new light on
the “source” of Arrow’s impossibility, identifying it in a clash between axiomatic
requirements and collective rationality with respect to the integrity constraints of
preference. Second, the flexibility of our proof method enables us to obtain differ-
ent versions of Arrow’s result, including a characterisation of oligarchies usually
attributed to Gibbard (1969), with minor adjustments from the original proof.

We begin by proving the following lemma:

Lemma 5.3.1. If |X| > 3, every unanimous and independent aggregation proce-
dure F for IX that is CR with respect to transitivity is issue-neutral with respect
to non-reflexive issues.2

Proof. Let F be an aggregation procedure for IX that satisfies both U and I.
By the representation result in Proposition 2.3.1, F is characterised by a set of
winning coalitions Wab for every issue ab ∈ IX , such that F (B) = 1 if and only
if NB

j ∈ Wab. We now prove that the collection of winning coalitions is the same
for all (non-reflexive) issues, hence F satisfies NI .

Note that the Wab are not empty (due to unanimity). Consider any three
alternatives a, b and c, ad let C ∈ Wab. We will employ collective rationality
to show that C must also be a winning coalition for each of the other five issues
associated with the three alternatives, namely ba, ac, ca, bc and cb. A simple
inductive argument then suffices to show that C will in fact have to be a winning
coalition for all (non-reflexive) issues.

Now suppose F is CR with respect to transitivity. Let us first see how to
prove that C ∈ Wac: Consider a scenario in which ab and ac are accepted by the
agents in C and only those, and in which bc is accepted by all agents, as described
in Figure 5.1.

a b

c

C

NC

Figure 5.1: Collective transitivity entails issue-neutrality.

By definition of C, ab is collectively accepted, and by unanimity bc is also collec-
tively accepted. Then, by collective transitivity, ac must be collectively accepted.
Hence, C is a winning coalition for ac, i.e., C ∈ Wac. We can use a similar
argument for the other edges: e.g., to show C ∈ Wcb consider the case with C

2This lemma ceases to hold if we lift the restriction to non-reflexive issues, i.e., issues different
from bb with b ∈ X . However, this restriction suits well to our problem, since we do not want
to differentiate the proof between irreflexive and reflexive preferences.
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accepting all of ca, ab and cb; then to show C ∈ Wba consider the case with C
accepting all of bc, ca and ba; and so forth.

Since transitivity is included in both integrity constraints of preferences IC< and
IC6, it is a straightforward consequence of the previous proof that Lemma 5.3.1
can be extended to these more restrictive constraints, obtaining a proof of what
is known in PA as the “contagion lemma”:

Lemma 5.3.2. If |X| > 3, every unanimous and independent aggregation proce-
dure F for IX that is CR with respect to IC< or IC6 is issue-neutral with respect
to non-reflexive issues.

We are now ready to state and prove Arrow’s Theorem:

Theorem 5.3.3 (Arrow, 1963, weak orders). Given a finite set of individuals N
and a finite set of alternatives X such that |X | > 3, every independent and weakly
Paretian SWF for N and X defined on weak orders is dictatorial.

Proof. Let w be an independent and unanimous SWF for N and X . By the trans-
lation of PA into BA with IC of Section 5.1.3, w corresponds to an aggregation
procedure Fw on issues IX that is CR with respect to IC6 and satisfies axioms I
and a weaker version of U. Closer inspection of the proof of Lemma 5.3.2 shows
that it can be proved by weakening the assumption of unanimity to the property
corresponding to weak Pareto. Thus, we can assume that Fw is also issue-neutral
with respect to non-reflexive issues. Combining this observation with our repre-
sentation result in Proposition 2.3.1, we can characterise Fw in terms of the set of
winning coalitions W . We now prove that W is an ultrafilter (Davey and Priest-
ley, 2002), i.e., a collection of subsets such that: (i) ∅ 6∈ W ; (ii) if C1 ∈ W and
C2 ∈ W then C1∩C2 ∈ W (closed under intersection); (iii) for all C ⊆ N , either
C or N \C is inW (maximality). The proof is then concluded by observing that
an ultrafilter over a finite set is principal, i.e., that is defined as those subsets of
N containing a given individual i∗, which is therefore the dictator. Thus, mov-
ing back to preference aggregation, we obtain the desired conclusion that every
weakly Paretian and independent SWF defined on at least three alternatives is
dictatorial.

(i) It is straightforward to observe that the empty set being a winning coalition
is in direct contradiction with the weak Pareto condition, therefore ∅ 6∈ W .

(ii) In order to prove that W is closed under intersection, let C1 and C2

be two winning coalitions in W and consider the following profile over three
distinct alternatives a, b, c ∈ X (recall that we assumed |X | > 3). Let exactly the
individuals in C1 accept issues ab, exactly the individuals in C2 accept issue bc,
and exactly the individuals in C1∩C2 accept issue ac, as described in the left part
of Figure 5.2. By independence, we can ignore the judgments of the individuals
on the remaining issues. Since both C1 and C2 are winning coalitions, both issues
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a b

c

C1

C2
C1 ∩ C2

a

b

N \ C C

Figure 5.2: The set of winning coalitions is an ultrafilter.

ab and bc are accepted. By collective rationality with respect to transitivity, issue
ac also has to be accepted. Therefore, C1 ∩ C2 is a winning coalition in W .

(iii) We conclude by proving maximality for W . Let C ⊆ N , and consider
a profile in which exactly the individuals in C accept issue ab and exactly the
individuals in N \C accept issue ba, as described in the right part of Figure 5.2.
By collective rationality with respect to completeness, either issue ab or issue ba
has to be accepted. Thus, at least one of C or its complement N \C is a winning
coalition.

Notice that in the proof of Theorem 5.3.3 we have not used the assumption
of reflexivity of weak orders, and that Lemma 5.3.2 holds for both weak and
linear orders. This implies that the same proof holds for the usual statement of
Arrow’s Theorem for linear orders. Moreover, by using Lemma 5.3.1 in place of
Lemma 5.3.2, the same proof shows the following result:

Theorem 5.3.4. Given a finite set of individuals N and a finite set of alternatives
X such that |X | > 3, every independent and unanimous SWF for N and X defined
on complete and transitive binary relations is dictatorial.

To illustrate further the flexibility that is brought about by our new proof method,
let us prove a result that drops the assumption of completeness from the statement
of Theorem 5.3.3. Define a preorder as a reflexive and transitive relation. Define
Nab = {i ∈ N | aPib}. A SWF w is called an oligarchy if there exists a subset of
individuals A ⊆ N such that for all profiles P we have that aw(P ) b if and only
if A ⊆ NP

ab . We now provide an alternative proof of the following result, usually
attributed to Gibbard (1969):

Theorem 5.3.5. Given a finite set of individuals N and a finite set of alternatives
X such that |X | > 3, every independent and unanimous SWF for N and X defined
on preorders is an oligarchy.

Proof. In the proof of Theorem 5.3.3 we have used the assumption of completeness
of a weak order to obtain the proof of maximality of the set of winning coalitions
W . Therefore, the first two conditions on the set of winning coalitions (i.e.,
∅ 6∈ W and closure under finite intersections) are still satisfied. We need to prove
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two simple properties to obtain our conclusion. First, we observe that W is non-
empty, since by weak Pareto it contains the full set N . Second, we prove that W
is closed under supersets, i.e., if C ∈ W then C ⊆ D implies D ∈ W . In this case
W is called a filter (Davey and Priestley, 2002). Let therefore C ∈ W and C ⊆ D.
Construct a profile B in which issue ab is accepted by exactly the individuals in
C, issue bc by all individuals, and issue ac by exactly the individuals in D, as
described in Figure 5.3. Since C ∈ W and F is unanimous, both issues ab and bc
are accepted, and by CR with respect to transitivity we obtain that also issue ac
is accepted, and thus D ∈ W .

a b

c

C

ND

Figure 5.3: The set of winning coalitions is a filter.

We can now conclude the proof by observing that every filter over a finite set is
defined as the set of C ⊆ N such that A ⊆ C for a certain A ⊆ N . To see this, it
is sufficient to take the intersection of all winning coalitions (which is non-empty
by closure under intersection): w is an oligarchy of the individuals in this set.

A more detailed study of the aggregation of partially ordered preferences has been
carried out in recent work by Pini et al. (2009) and by Xia and Conitzer (2011).
For a more detailed study of the use of ultrafilters in PA we refer to Daniëls
and Pacuit (2009) and Herzberg and Eckert (2012). A reformulation of Arrow’s
Theorem along the lines of the one presented in this section can be found in our
previous work on graph aggregation (Endriss and Grandi, 2012).

5.4 Conclusions and Related Work

There exists a considerable amount of work in the literature exploring the relation
between PA and other frameworks of aggregation (List and Pettit, 2004; Dietrich
and List, 2007b; Grossi, 2009, 2010; Porello, 2010). Our approach is similar to that
of Dietrich and List (2007b). In their work, the authors embed the framework of
PA into the framework of judgment aggregation in general logics Dietrich (2007),
by using a simple first-order logic of orders. They then obtain Arrow’s Theorem
as a corollary of a more general result that is proven in judgment aggregation. In
a similar way, we have shown in this chapter how to obtain new theorems or new
proofs of known results in PA by embedding PA into BA with IC, using a simple
propositional language to express the integrity constraints of preference.
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This does not entail that the characterisation results proven in our general
framework are stronger than the results we obtain as corollaries in PA. This is
the argument of the work of Porello (2010), who showed, for the case of judgment
aggregation, how Arrow’s Theorem and its correspondent in judgment aggrega-
tion are in fact equivalent when compared at the level of PA. It is likely that a
similar result can be proven for our characterisation results in BA with IC. A
similar conceptual perspective is the one taken by Grossi (2009, 2010). In these
papers the author obtains an embedding of PA into judgment aggregation based
on multi-valued logic and, vice versa, an embedding of judgment aggregation into
PA by considering a particular structure of preferences. The aim of Grossi is
more conceptual: what is sought is, on the one hand, a notion of logical con-
sequence that can alone encode the logic behind preferences, and, on the other
hand, a representation of the preferences induced by consistent judgment sets of
propositional formulas.

Our purpose is different. In this chapter we showed how preference aggrega-
tion can be interpreted in BA with IC for several representations of preferences,
and we have put forward a new proof method for PA problems that refers to our
characterisation results proved for BA with IC. The results we have obtained may
share many similarities or even be weaker than known results from the literature
on PA, especially for the case of independent aggregation rules. However, the
focus is not on the novelty or strength of single results, but on the generality and
flexibility of the proof method we put forward. By unifying proofs in aggregation
theory we gain a deeper understanding of the common problem behind impossi-
bility results: impossibilities arise from clashes between axiomatic properties and
requirements of collective rationality.




