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Abstract. We propose a novel approach to preference change. We treat a set of
preferences as a special kind of theory, and define minimal change contraction
and revision operations in the spirit of minimal change as advocated by the Al-
chourron, Gardenfors, and Makinson (AGM) theory of belief revision. We char-
acterise minimal contraction of preference sets by a set of postulates and prove a
representation theorem. We also give a linear time algorithm which implements
minimal contraction by a single preference. We also define minimal contraction
by a set of preferences, and for a significant special case state postulates, prove a
representation theorem, and provide an efficient algorithm implementing minimal
contraction by a set of preferences.
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1 Introduction

Preference plays a crucial role in agents’ reasoning and their intelligent interaction with
other agents. In this paper we consider the problem of preference change: the contrac-
tion and revision of an agent’s set of preferences by a single preference and by a set of
preferences. We are motivated by an analogy between preference change and the Al-
chourrón, Gärdenfors, and Makinson (AGM) theory of belief revision. Both contraction
and revision require maintaining consistency of the agent’s set of preferences. When a
new preference is inconsistent with an agent’s existing preferences, a rational agent
should remove as few preferences from its set of preferences as possible to restore con-
sistency. We are interested in efficient algorithms (at most polynomial in the size of the
agent’s preference set) for minimal contraction and revision that may be employed by
feasible, resource-bounded reasoners.

The contribution of this paper is as follows. We define minimal preference contrac-
tion and show how to define revision in terms of contraction. Next, we give postulates
for rational minimal preference contraction and prove a representation theorem. As far
as we know, this is the first representation theorem for minimal change preference con-
traction in the literature. We then give a linear time minimal preference contraction
algorithm. We also investigate the problem of contracting by a set of preferences rather
than by a single preference, or minimal iterative preference contraction. We define min-
imal iterative preference set contraction and state postulates characterising an important
special case in which contraction is by an uncoupled set of preferences. We also give a
polynomial time algorithm to compute minimal contraction by a set for that case.
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2 Formal Preliminaries

We assume an agent’s preferences are given by a binary relation over some finite set of
alternatives A. An agent’s preference state is represented by a preference set consisting
of preference sentences (or simply preferences) which are atomic statements of the form
A < B (B is preferred to A), A ≡ B (A and B are equally preferred) or A#B (A and
B are incomparable). In using these three basic relations, we essentially follow [1]. 3 In
addition, the agent’s preference set may contain a special sentence ⊥, which is used to
indicate a problem (derivability of an inconsistency).

We assume that preference sets are not necessarily complete, in the sense that they
may include no sentences expressing a relation between A and B, for A,B ∈ A. We
take this to be a natural feature of resource-bounded agents. We do assume that the
agents are rational, i.e., they don’t acceptA < B andB < A orA#B at the same time,
they can complete their preference sets using transitivity of < and ≡ and symmetry of
#, etc.

The agent’s rational reasoning rules or integrity constraints in the sense of [7] are
given below. Rule 1 states that # is symmetric, rules 2-4 state that ≡ is an equivalence
relation, rule 5 states that < is transitive, and the rest of the rules state that at most one
of #,≡, <,> can hold between two alternatives4.

1. A#B ⇒ B#A
2. A ≡ A
3. A ≡ B ⇒ B ≡ A
4. A ≡ B,B ≡ C ⇒ A ≡ C
5. A < B,B < C ⇒ A < C
6. A < B,B < A ⇒ ⊥
7. A ≡ B, A < B ⇒ ⊥
8. A ≡ B, A#B ⇒ ⊥
9. A#B, A < B ⇒ ⊥

We denote by Cn(S) the closure of a set S under the rules above. Formally, Cn(S)
is the set of preferences which contains S, A ≡ A for every A ∈ A, and in addition for
every rule p1, . . . , pn ⇒ p above, if p1, . . . , pn ∈ Cn(S), then p ∈ Cn(S). A set of
preferences S is deductively closed iff S = Cn(S).

Sometimes we will use the notation S ` p to say that p can be derived from S and
the reasoning rules above by application of the following inference rule (where n ≤ 2):

3 One may start with a different initial setting, for instance, taking as A ≤ B (B is at least as
good as A, cf. [8]) as the primitive relation, then define other relations and explore the similar
questions. We leave this possibility for another occasion.

4 Note that we do not have the following rules:

A ≡ B, B < C ⇒ A < C

A ≡ B, B#C ⇒ A#C

the agent may have a preference regarding B and C, and consider A and B indistinguishable,
but may not have a preference regarding A and C.
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p1, . . . , pn p1, . . . , pn ⇒ p
p

Clearly for any p, ` p (p is derivable from an empty set) if, and only if, p is of the form
A ≡ A. Note that we do not assume any logical connectives or any other inference
rules.

In what follows, we always assume that the agent’s set of preferences S is deduc-
tively closed. The set of preferences is consistent if and only if it does not contain ⊥.

3 Preference Revision

Clearly, if an agent acquires a new preference, its preference set may become inconsis-
tent. For example, if the agent used to prefer B to A (A < B) and C to B (B < C)
and has decided that it prefers A to C, its preference set is inconsistent since it contains
both A < C by transitivity from the old preferences and C < A (the new preference).
In order to incorporate the new preference and have a consistent preference set, the
agent needs to remove some of the old preferences. We are interested in minimal pref-
erence revision, namely removing as few sentences as possible to restore consistency.
As in AGM belief revision, we define revision in terms of contraction by a preference
sentence.

Revision of a preference set S by a preference p is defined as adding p to S if the
result is consistent and deductively closing the resulting set, otherwise first contracting
S by p−S , denoted S − p−S , where p−S is the S-complement of p. For a consistent set
of preferences S and a preference p such that S∪{p} is inconsistent, the S-complement
of p is defined as follows:

– A ≡ B−S = S ∩ {A < B,B < A,A#B}
– A < B−S = S ∩ {A ≡ B,B < A,A#B}
– A#B−S = S ∩ {A ≡ B,A < B,B < A}

Contracting S by the S-complement of p makes p consistent with the result, and we
can add p to the resulting set and close it under consequence. Revision S ∗ p of S by
p is thus defined as Cn(S − p−S ∪ {p}). This is essentially the Levi identity [12, 6]
S ∗ p = (S − ¬p) + p.

3.1 Minimal Contraction

Definition 1. (Minimal contraction) Given a preference set S and a preference p, such
that 6` p, the result of a minimal contraction of S by p is a set S − p such that:

(1) S − p ⊆ S
(2) S − p 6` p
(3) for any other set S′ satisfying (1) and (2), |S′| ≤ |S − p|.

The removal of minimal number of preferences is similar to Hansson’s definition
of revising to the most similar preference relation (where the distance between pref-
erence relations is defined as the symmetrical difference between the sets of pairs of
alternatives in the two relations) [9].
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3.2 Minimal Contraction Postulates

Before we can state the postulates characterising minimal contraction, we need to in-
troduce the following abbreviations. By A<

S we will denote {C : A < C ∈ S}. By A>
S

we will denote {C : C < A ∈ S}. By A≡S we will denote {C : A ≡ C ∈ S} \ {A}.
The cost cS(p) of p ∈ S (intuitively, the number of preferences a contraction by p has
to remove from S) is defined as follows:

– cS(A < B) = |A<
S ∩B

>
S |+ 1

– cS(A ≡ B) = 2 ∗ |A≡S |
– cS(A#B) = 2

The following postulates characterise minimal contraction. For readability, we will
omit subscript S when it is unambiguous.

C-Closure S − p = Cn(S − p)
C-Inclusion S − p ⊆ S
C-Vacuity If p 6∈ S, S − p = S
C-Success If p is not of the form A ≡ A, then p 6∈ S − p
C-Equivalence If Cn(p1) = Cn(p2), then S − p1 = S − p2

C-Minimality If p ∈ S, then |S − p| = |S| − cS(p)

The postulates of C-Closure, C-Inclusion, C-Vacuity, C-Success and C-Equivalence
are standard postulates for contraction of beliefs. Recovery (S ⊆ Cn((S − p) ∪ p))
does not hold, but this postulate has always been considered controversial [13]. The
C-Minimality postulates characterise specifically minimal contraction of preferences,
because for preferences it is possible to predict the cardinality of the resulting set.

Theorem 1. The result of any minimal contraction satisfies the minimal preference
contraction postulates above, and every contraction satisfying these postulates is a min-
imal preference contraction.

Proof. For the case when p 6∈ S, clearly the minimal contraction is S itself, and all the
postulates hold for S − p = S trivially.

Let us consider the case when p ∈ S. We show first that every minimal contraction
satisfies the postulates. C-Inclusion holds by Definition 1, and C-Vacuity trivially since
p ∈ S. To show that C-Closure holds, assume by contradiction that S − p is a minimal
contraction and it is not deductively closed. Since S − p 6` p (by Definition 1 (2)) and
S − p is not deductively closed, then there must be a consequence q of S − p such that
q 6∈ S − p. Since S − p 6` p and S ` q, it follows that (S − p) ∪ {q} 6` p. Since
S−p ⊆ S (by Definition 1 (1)), S ` q, and since S is deductively closed, q ∈ S. Hence
there is a set S′ = (S − p) ∪ {q} such that conditions (1) and (2) of Definition 1 hold
for S′, and its cardinality is greater than that of S − p. Hence S − p is not a minimal
contraction because it violates condition (3): a contradiction. C-Success holds for all p
which are not derivable from an empty preference set because there is always a subset
of S which does not derive p (in the worst case, ∅). C-Equivalence holds rather trivially
because the only cases when two syntactically different preferences have the same set
of consequences are: Cn(A ≡ B) = Cn(B ≡ A) and Cn(A#B) = Cn(B#A);
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due to symmetry rules, any successful contraction by one of A ≡ B, B ≡ A has to
get rid of both of them, similarly for A#B, B#A. Now let us consider the minimality
postulates. We need to prove that any minimal contraction removes exactly |S|−|S−p|
sentences for each of the cases. In particular, we need to prove that:

– a minimal contraction by A ≡ B removes exactly 2 ∗ |A≡| preferences;
– a minimal contraction by A < B removes exactly |A< ∩B>|+ 1 preferences;
– a minimal contraction by A#B removes exactly 2 preferences.

Let us consider the easiest case first. If A#B ∈ S and we want to remove it and
make sure that S 6` A#B, we need to remove A#B itself, and B#A (note that since
A#B ∈ S and S is deductively closed, B#A ∈ S). Clearly if one of those preference
is left in S then it would be possible to derive A#B. So both A#B and B#A have to
be removed. On the other hand, from the inspection of the reasoning rules, there is no
other way to derive A#B. So these two preferences are the only ones which have to be
removed. Hence any contraction satisfying (2) will remove these 2 sentences, and any
contraction satisfying (3) will only remove these 2 sentences.

Now consider the case of A < B ∈ S. In order to contract by A < B, we need
to remove A < B itself from S. However A < B may still be derivable, namely
using the transitivity rules. The number of possible derivations of A < B using the
rule A < C,C < B ⇒ A < B is exactly |A< ∩ B>|. We need to ‘destroy’ each such
derivation, and in order to do this we need to remove at least one of the premises in each
derivation, namely either A < C or C < B. So any contraction satisfying (1) and (2)
needs to remove at least |A<∩B>|+1 preferences (1 is for A < B itself). Conversely,
if one of the preferences for each possible derivation is removed, then A < B is no
longer derivable, so the operation already satisfies (1) and (2). (Note that if A < C for
C ∈ A< ∩ B> is itself derivable, one premise in the derivation of A < C is A < D
whereD < C since C < B,D < C, soD ∈ A<∩B>, soA < D will be removed and
henceA < C is not re-derivable.) Hence, in order to satisfy (3), the operation should not
remove anything else. Hence any minimal contraction removes exactly |A< ∩B>|+ 1
preferences.

In the case when A ≡ B ∈ S, any contraction operation needs to remove A ≡ B
and B ≡ A. However after this A ≡ B may still be derivable by transitivity, using
A ≡ C,C ≡ B ⇒ A ≡ B. The number of such derivations is the number of elements
in A≡ \ {B} (we are only considering uses of transitivity rule where C is different
from both A and B). If for some of those derivations, both premises are left in S,
then A ≡ B can be re-derived. So any contraction satisfying (1) and (2) needs to
remove at least one of the premises, either A ≡ C or C ≡ B. Note that in order to
properly remove A ≡ C, we also need to remove C ≡ A, otherwise A ≡ C will
be rederivable by symmetry. This means that any contraction needs to remove at least
2 ∗ |A≡| preferences: A ≡ B,B ≡ A, and 2 ∗ (|A≡ \ {B}|). To show that this number
of removed preferences is sufficient, and hence that no minimal contraction needs to
remove more, we exhibit a concrete contraction which satisfies (1) and (2) and removes
only 2 ∗ |A≡| preferences. Namely, consider a contraction which removes A from its
equivalence class in S: it removes all A ≡ C, C ≡ A for C ∈ A≡. In the resulting set,
A is not connected by ≡ to any other alternative, hence A ≡ B is not derivable.
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The other direction: if an operation satisfies the postulates, it is a minimal con-
traction. Clearly, since the operation satisfies C-Closure, C-Inclusion and C-Success,
it satisfies conditions (1)-(2) of Definition 1. To show that it satisfies (3), we need to
prove that there is no set of strictly larger cardinality than S − p which still satisfies
(1)-(2), in other words that every successful contraction has to remove at least as many
preferences as is stated in C-Minimality postulates. The argument is exactly as above.
2

3.3 Minimal Contraction Algorithm

We give an algorithm for the case when p is derivable from S, and 6` p.
The algorithm for computing S − p is given by cases (see Algorithm 1).

Algorithm 1 Minimal preference contraction algorithm
procedure MINIMAL-CONTRACTION(S, p)

case p 6∈ S
return

case p == A < B
A< := {C | A < C}
B> := {C | C < B}
for each C ∈ A< ∩ B> do

S := S \ {A < C}
end for
S := S \ {A < B}

case p == A ≡ B
A≡ := {C | A ≡ C, C 6= A}
for each C ∈ A≡ do

S := S \ {A ≡ C, C ≡ A}
end for

case p == A#B
S := S \ {A#B, B#A}

Theorem 2. The minimal preference contraction algorithm computes a minimal pref-
erence contraction.

Proof. We show that the result of applying the algorithm to a preference set S and
p ∈ S, p not of the form A ≡ A, always satisfies the conditions in Definition 1.
Condition (1) holds because the algorithm only removes sentences from S. Condition
(2) holds because the algorithm removes a premise from every possible derivation of
p. Condition (3) holds because the algorithm result satisfies the minimal contraction
postulates hence it is a minimal contraction by Theorem 1. 2

Theorem 3. The time complexity of the algorithm for minimal contraction is inO(|A|).
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Proof. We assume that we can order the alternatives in some order (e.g., lexicographic
order) and for each relation (<,≡,#) we can recover the ordered set of alternatives
to which an alternative A is related in constant time (e.g., a hash table for each rela-
tion/position mapping from alternatives to sets (lists) of alternatives).

Then we can determine in constant time whether p 6∈ S (recall that S is deductively
closed).

For the A < B case, the maximum size of A< and B> is bounded by |A|, since
A and B can be related to at most |A| − 1 alternatives by <. Computing the set of
alternatives C ∈ A< ∩ B> is also linear in |A| (to be precise it requires at most
2|A|) and the number of such alternatives C is again bounded by |A|. Removing the
preferences A < C for C ∈ A< ∩ B> requires at most |A| operations (if the set of
preferences is implemented as, e.g., a linked list) and replacing the new set in the map is
constant time. For the A ≡ B case, replacing the entry for A in the ≡ map is a constant
time operation. For the A#B case, we need to remove a single entry from the set of
preferences for A in the # map. This requires at most |A| steps. 2

4 Minimal Set Contraction

In this section we turn to the problem of contracting by a set of preferences, which is
similar to the problem of iterated belief revision [3–5]. As in the case of single pref-
erences, we concentrate on the contraction rather than revision by a set of preferences,
since ‘minimal change’ has a more intuitive and straightforward interpretation in the
case of contraction.

We define a minimal contraction of a preference set S by a set of preference sen-
tences X as follows:

Definition 2. (Minimal contraction by a set) An operation − is a minimal contraction
of S by a set X if it satisfies the following properties:

1. S −X ⊆ S
2. if p ∈ X and 6` p, then S −X 6` p
3. for every other set S′ which satisfies properties (1)-(2) above, |S′| ≤ |S −X|.

A minimal revision of a preference set S by a set of preferences S′ can be defined
analogously to Hansson’s consolidation [10]: first computeCn(S∪S′), then minimally
contract by contradictions. Note that contracting S′ by all sentencesX inconsistent with
S may not be enough to make ⊥ underivable from S ∪ (S′ \X).

A natural question to ask is whether a minimal contraction of S by p1 followed by
a minimal contraction of S − p1 by p2 is a minimal contraction of S by {p1, p2}. The
answer is negative. Consider the following example:

– S = {A < B,A < C,C < B} ∪ {A ≡ A : A ∈ A}
– p1 = A < B
– p2 = C < B

A minimal contraction of S by A < B computed by Algorithm 1 is S − A < B =
{C < B} ∪ {A ≡ A : A ∈ A}. It removes two preferences, A < B itself and A < C.
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A minimal contraction of this set by C < B removes C < B. The set (S − p1)− p2 is
{A ≡ A : A ∈ A} which is the result of removing three preferences from S. However,
it is possible to make A < B and C < B underivable from S by removing just two
preferences: A < B and C < B. Recall that Algorithm 1 makes a particular choice in
contraction by A < B: it removes sentences of the form A < C where C ∈ A< ∩B>.
It could have just as well removed sentences of the form C < B; for a single step
contraction is does not matter which choice is made, since the number of removed
sentences would be the same in each case. However for the iterated case, we need
to look ahead to decide which choice to make. The problem of computing a minimal
contraction by a set is, of course, decidable, but may require considering exponentially
many (in |X|) choices. The problem only arises when several preferences in X share
alternatives, as A < B and C < B above.

We can however characterise minimal set contraction in an important special case,
whenX has a specific form (which we call uncoupled) defined below. This special case
covers, for example, contraction by a set of (some other) agent’s preferences when that
agent has a linearly ordered preference set. Given a set X , we will denote by X(<) all
elements of X which are of the form A < B, by X(≡) all elements of X which are of
the form A ≡ B (we assume X does not contain tautologies A ≡ A), and by X(#)
all elements of X of the form A#B. The set X can therefore be represented as a set of
disjoint sets X1, . . . , Xk.

Definition 3. (Uncoupled set of preferences)

– the subset X(<) of X is partitioned into subsets X(A,<) of the form

{A < A1, A1 < A2, A < A2, . . . , A < An}

(where all Ai are linearly ordered between A and An) and X(B,>) of the form

{B1 < B,B1 < B2, B2 < B, . . . , Bn < B}

(where all Bi are linearly ordered between B1 and B) and no alternative occurs in
two different partitions of X(<)

– the subset X(≡) of X is partitioned into subsets X(A,≡) of the form

{A ≡ A1, A1 ≡ A2, . . . , An−1 ≡ An}

(or an equivalent way of stating thatA,A1, . . . , An form an equivalence class) and
no alternative occurs in two different partitions of X(≡)

– X(#) is partitioned into two parts,X(#)1 which containsA#B such thatB#A 6∈
X , and X(#)2 which contains A#B,B#A such that A#B,B#A ∈ X .

Note that the last condition is not a restriction on X , just a notational convenience for
the postulates below.

4.1 Minimal Set Contraction Postulates

It is possible to provide a representation theorem and an efficient algorithm for the
case of contraction of S by an uncoupled set of preferences X . Essentially, minimal
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contraction by an uncoupled set X can be reduced to to an unordered set of minimal
contractions by single sentences, where those single sentences correspond to partitions
of X .

The following postulates characterise a minimal contraction of S by an uncoupled
X ⊆ S.

CX-Closure S −X = Cn(S −X)
CX-Inclusion S −X ⊆ S
CX-Vacuity If X ∩ S = ∅, S −X = S
CX-Success If p ∈ X is not of the form A ≡ A, then p 6∈ S −X
CX-Minimality IfX ⊆ S, andX is uncoupled, then |S−X| = |S|−Σics(Xi) where

the costs of contracting by each Xi are defined as follows:
– cS(X(A,<)) = cS(A < An)
– cS(X(B,>)) = cS(B1 < B)
– cS(X(A,≡)) = (|A≡X | + 1) ∗ |A≡S |, where by A≡X we denote the set of alter-

natives occurring in X(A,≡)
– cS(X(#)) = 2 ∗ |X(#)1|+ |X(#)2|)

Theorem 4. The result of any minimal set contraction by an uncoupled set of prefer-
ences satisfies the minimal set contraction postulates above, and every contraction by
an uncoupled set satisfying these postulates is a minimal set contraction.

Proof. Let us prove that every minimal set contraction satisfies the postulates. The proof
for CX-Closure, CX-Inclusion, CX-Vacuity, CX-Success is very similar to Theorem 1.
For CX-Minimality, observe that since the partitions Xi do not share alternatives, the
sets of sentences which have to be removed to contract by each Xi are disjoint. Note
that

– for each X(A,<), it is sufficient and necessary to remove {A < C : C ∈ A< ∩
A>

n } to make all sentences in X(A,<) underivable
– for each X(B,>), it is sufficient necessary to remove {B < C : C ∈ B<

1 ∩ B>}
to make all sentences in X(B,>) underivable

– for each X(A,≡), it is sufficient and necessary to remove connections between
alternatives occurring in X(A,≡) and other members of the equivalence class of A
in S, so assuming that |A≡| = m andX(A,≡) contains occurrences of alternatives
A,A1, . . . , An, then we need to remove (n+1) ∗m sentences (2 ∗m for removing
sentences connecting A to the equivalence set, 2 ∗ (m− 1) for removing sentences
connecting A1, . . . , 2 ∗ (m− n) for removing sentences connecting An).

– for the whole of X(#), we need to remove 2 ∗ |X(#)1| and |X(#)2|.

For the other direction, assume an operation satisfies the postulates for minimal set
contraction. Then it clearly satisfies (1) and (2) of Definition 2. It also satisfies (3),
since any other contraction by X has to remove at least as many preferences. 2

A postulate corresponding to C-Equivalence: if Cn(X1) = Cn(X2), then S −
X1 = S − X2 does not hold. For example, let X1 = {A < B,B < C,A < C}
X2 = {A < B,B < C}, and S = {A < C,A ≡ A,B ≡ B,C ≡ C}. Clearly
Cn(X1) = Cn(X2). However, S −X1 = S \ {A < C} and S −X2 = S.
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4.2 Minimal Set Contraction Algorithm
We can also give a concrete polynomial time algorithm for contraction by an uncoupled
set of preferences.

Algorithm 2 Minimal preference set contraction algorithm
procedure MINIMAL-SET-CONTRACTION(S, X)

for each Xi ⊆ X do
case Xi == X(A, <)

A< := {C | A < C}
A>

n := {C | C < An}
for each C ∈ A< ∩ A>

n do
S := S \ {A < C}

end for
S := S \ {A < An}

case Xi == X(B, >)
B<

1 := {C | B1 < C}
B> := {C | C < B}
for each C ∈ B<

1 ∩ B> do
S := S \ {C < B}

end for
S := S \ {B1 < B}

case Xi == X(A,≡)
A≡ := {C | A ≡ C}
AX,≡ := {D | D occurs in X(A,≡)}
for each D ∈ AX,≡ ∪ {A} do

for each C ∈ A≡ \ {D} do
S := S \ {D ≡ C, C ≡ D}

end for
end for

case Xi == X(#)
for each A#B ∈ X(#) do

S := S \ {A#B, B#A}
end for

end for

The algorithm contracts by each Xi ⊆ X in turn; since Xi are disjoint, in the worst
case there are |X| members of the partition. Each contraction by Xi is linear in |A|, by
an argument similar to the proof of Theorem 3. This means that the time complexity of
Algorithm 2 is O(|X| × |A|).

5 Related work

In this section we compare our results to those works which are most closely related to
our own, focusing on the main ideas rather than providing a full-fledged comparison,
and highlighting some future research directions.
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[9] describes four types of preference change: contraction and revision of prefer-
ence relations, and addition and subtraction of alternatives. We do not consider changes
in alternatives in our framework, thus we compare with the first two kinds. Hansson
defines contraction in terms of revision with the intuition that “to contract your state
of preference by α means to open it up for the possibility that ¬α” and gives pos-
tulates for this operation. To define a minimal preference revision operator, Hansson
introduces a measure of similarity between preference relations. This involves a calcu-
lation of the symmetric difference between two sets X and Y (X∆Y ), which is equal
to (X\Y )∪(Y \X). The result of the preference change is a preference relation that has
as small a distance from the original relation as possible. This idea inspired our notion
of minimal contraction. Since Hansson considers a full logical language with negations,
disjunctions etc. of preferences, the complexity of his operations is clearly much higher
than ours. [7] discuss logical constraints on preference — formal requirements that a
preference state has to satisfy. These are called reasoning rules in our framework. A fur-
ther distinction between logical constraints, input constraints that come with a specific
input, and priorities has been made in the same discussion, and various ways of formal-
izing those aspects in logical models are proposed. In our work, we consider reasoning
involving merely logical constraints. It would be interesting to study how to modify our
algorithms to incorporate other kinds of constraints.

There exists considerable work on iterated belief revision, see for example [3–5,
11]. We consider set contraction in this paper. However our focus is a special case
of contraction by an uncoupled set of preferences. [2] point out potential connections
between this area and preference aggregation as they study revision of a total preorder in
the context of iterated belief revision. We would like to extend our result to preference
aggregation in the future.

6 Conclusion

In this paper, we introduce a simple setting of preference change where it is possible to
define minimal preference contraction (revision). We propose rationality postulates and
an efficient algorithm for that setting. Then we study contraction by a set of preferences
and provide a characterisation and an efficient algorithm for the case where the set of
preferences is uncoupled. Finally, we compare our work with some related work and
highlight some directions for future research.
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