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Abstract. We propose an explanation facility for a qualitative pref-
erence representation framework. We show how an explanation can
be provided for qualitative, multi-criteria preferences based on the
criteria that are used to decide preferences between outcomes. Such
a facility provides an important tool for a user to understand how
preferences are determined. We show that this facility can also be
used by a user to inform the system about its preferences. Such a
user-provided explanation can be used for updating and improving a
preference model maintained by the system.

1 INTRODUCTION

A preference representation framework provides a tool for determin-
ing preferences between outcomes. That is, for any two outcomes it
can determine whether one is strictly preferred to the other, both are
equally preferred, or they are incomparable. In this paper, we discuss
an additional facility, namely the explanation of preferences main-
tained by such a system. Explanation of preferences is useful and
important in many cases, such as situations where a decision maker
has to explain his decision to other actors; where a decision support
system that is elicited from an expert has to explain its list of rec-
ommended options to a non-expert user; or where agents may give
each other feedback on offers in negotiation, without revealing all
their preferences [6]. Another reason to use explanation is to improve
users’ confidence in a system, since lack of confidence is an obstacle
to acceptance and practical use of the system [7]. In these cases, it is
not satisfactory to just present the preference model. Although this
model does contain all information on which the preference is based,
the format is not suitable for presentation to a user. First, the model
is too technical for the average human user to interpret. Second, even
experts may have trouble interpreting the model since it may be quite
large, and hence it would be hard to quickly find the reason behind
the preference.

Besides explaining someone’s preferences to another party, expla-
nation may also be used ‘in reverse’ during preference elicitation and
updating. Here the idea is as follows. The user is not only asked to
state his preference between two given outcomes, but also to explain
this preference. This explanation can then be used to update the pref-
erence model in such a way that the explanation for the user’s pref-
erence that would be generated by the updated model coincides with
the explanation given by the user.

In this paper we propose an approach to generate explanations
from a preference model and to use explanations to update a pref-
erence model. The preference models we consider are expressed in
a particular preference representation framework called Qualitative
Preference Systems (QPS) [8, 9]. QPS is a general framework for
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the representation of qualitative, multi-criteria preferences. In Sec-
tion 2, we give a summary of the QPS framework. In Section 3 we
propose a way to explain qualitative preferences by the deciding cri-
teria, and discuss in particular how this can be implemented for QPS
models. In Section 4 we discuss how such explanations, if given by
the user of a system, can be used to update the system’s current model
of the user’s preferences. We give detailed interaction diagrams that
indicate when and how a QPS preference model should be altered.
Section 5 concludes the paper.

2 QUALITATIVE PREFERENCE SYSTEMS
The main aim of the Qualitative Preference System (QPS) frame-
work [8, 9] is to determine preferences between outcomes in a purely
qualitative way. Outcomes are defined as variable assignments that
respect the constraints in a knowledge base. The preferences between
outcomes are based on multiple criteria. Every criterion can be seen
as a reason for preference, or as a preference from one particular
perspective. We distinguish between simple and compound criteria.
Simple criteria are based on a single variable. Multiple (simple) crite-
ria can be combined in a compound criterion to determine an overall
preference. QPS distinguishes between two kinds of compound cri-
teria: cardinality criteria and lexicographic criteria. The subcriteria
of a cardinality criterion all have equal priority, and preference is de-
termined by a kind of voting mechanism that counts the number of
subcriteria that support a certain preference and those that do not. In
a lexicographic criterion, the subcriteria are ordered by priority and
preference is determined by the subcriteria with the highest priority;
lower priority subcriteria only influence the preference if the higher
priority subcriteria are indifferent.

Definition 1. (Qualitative Preference System [8]) A Qualitative
Preference System (QPS) is a tuple ⟨Var,Dom,K,C⟩. Var is a finite
set of variables. Every variable X ∈ Var has a domain Dom(X) of
possible values. K (a knowledge base) is a set of constraints on the
assignments of values to the variables in Var. An outcome α is an
assignment of a value x ∈ Dom(X) to every variable X ∈ Var, such
that no constraints in K are violated. Ω denotes the set of all out-
comes: Ω ⊆ ∏X∈Var Dom(X). αX denotes the value of variable X in
outcome α . C is a finite rooted tree of criteria, where leaf nodes are
simple criteria and other nodes are compound criteria. Child nodes
of a compound criterion are called its subcriteria. The root of the tree
is called the top criterion. Weak preference between outcomes by a
criterion c is denoted by the relation ⪰c. ≻c denotes the strict subre-
lation, ≈c the indifference subrelation. α ≻cβ denotes that α /⪰c β and
β /⪰c α .

Definition 2. (Simple criterion [8]) A simple criterion c is a tuple
⟨Xc,uc⟩, where Xc ∈Var is a variable, and uc, a preference relation on
the possible values of Xc, is a preorder on Dom(Xc). ⋗c is the strict



Table 1. Explanations

lexicographic criterion c goal-based cardinality criterion c
α ≻c β any subcriterion s ∈Cc such that α ≻s β and for all s′ ∈Cc ∶

if s′ ⊳ s then α ≈s′ β and if s′ ⊳s then α ⪰s′ β or there is a
s′′ ∈Cc(s′′ ⊳c s′ and α /≈s′′ β)

the set of subgoals g ∈Cc such that α ≻g β

α ≈c β for all subcriteria s ∈Cc: α ≈s β the set of subgoals g ∈ Cc such that α ≻g β plus the set of
subgoals g ∈Cc such that β ≻g α

α ≻cβ 1: any subcriterion s ∈Cc such that α ≻sβ and for all s′ ∈Cc ∶

if s′ ⊳ s then α ≈s′ β

2: any pair of subcriteria (s1,s2) where s1,s2 ∈Cc such that
α ≻s1 β and β ≻s2 α and s1 ⊳cs2 and for all s′ ∈Cc ∶ if s′ ⊳c s1
or s′ ⊳c s2 then α ≈s′ β

n/a

subrelation, ≐c is the indifference subrelation. A simple criterion c =
⟨Xc,uc⟩ weakly prefers an outcome α over an outcome β , denoted
α ⪰c β , iff αXc uc βXc .

Definition 3. (Goal [9]) A QPS goal is a simple criterion ⟨X ,u⟩,
where X ∈ Var is a Boolean variable (Dom(X) = {⊺,�}), and ⊺ ⋗ �.

Definition 4. (Goal-based cardinality criterion [9]) A goal-based
cardinality criterion c is a tuple ⟨Cc⟩ where Cc is a nonempty set
of goals (the subcriteria or subgoals of c). A goal-based cardinality
criterion c = ⟨Cc⟩ weakly prefers an outcome α over an outcome β ,
denoted α ⪰c β , iff ∣{s ∈Cc ∣ α ≻s β}∣ ≥ ∣{s ∈Cc ∣ α /⪰s β}∣, or equiva-
lently, iff ∣{s ∈Cc ∣ αXs = ⊺}∣ ≥ ∣{s ∈Cc ∣ βXs = ⊺}∣.

Note that a goal-based cardinality criterion can only have goals as
subcriteria. This is to guarantee transitivity of the preference relation
induced by a cardinality criterion [8].

Definition 5. (Lexicographic criterion [8]) A lexicographic crite-
rion c is a tuple ⟨Cc,⊳c⟩, where Cc is a nonempty set of criteria (the
subcriteria of c) and ⊳c, a priority relation among subcriteria, is a
strict partial order (a transitive and asymmetric relation) on Cc. s ⊳cs′

denotes that s /⊳c s′ and s′ /⊳c s. A lexicographic criterion c = ⟨Cc,⊳c⟩

weakly prefers an outcome α over an outcome β , denoted α ⪰c β , iff
∀s ∈Cc(α ⪰s β ∨∃s′ ∈Cc(α ≻s′ β ∧ s′ ⊳c s)).

3 EXPLAINING PREFERENCES
Ideally, any explanation given to a human user should be easily un-
derstandable by that user. Therefore, both the content and the format
of the explanation matter. [6] distinguishes between two steps in ex-
planation generation. First, the content of the explanation has to be
selected. Next, a natural language explanation has to be generated.
Like [6], we focus on the first step and only look at the content of an
explanation. An example of natural language generation for evalua-
tive arguments such as explanations can be found in [2].

We are not aware of any work on the explanation of preferences
represented in a qualitative framework, but some work has been done
on the explanation of (decisions based on) quantitative preferences.
Klein and Shortliffe [5] presented strategies for automatically ex-
plaining decisions based on Multiattribute Value Theory (a quan-
titative preference representation framework). The explanations are
based on the compellingness of objectives. Labreuche [6] presents a
general framework for explaining the results of a multi-attribute pref-
erence model. He takes a quantitative approach where the utilities of
the combined criteria are weighted and summed to obtain an overall
utility. He develops a formal framework that justifies the selection of
arguments (criteria) to be presented as explanation of a preference.

One of the main differences between quantitative and qualitative

approaches to multi-criteria preference modelling is that quantitative
approaches are compensatory, whereas their qualitative counterparts
are not. In quantitative approaches, a low score on one criterion can
be compensated by high scores on other criteria, even if the other
criteria are less important, as long as the scores are high enough. In
qualitative approaches, this is not possible. For example, if one out-
come is preferred to another according to the highest priority subcri-
terion of a lexicographic criterion, it will also be preferred according
to this lexicographic criterion, no matter what the preferences of the
other subcriteria are. This allows us to precisely identify the criteria
that are ‘responsible’ or ‘deciding’ for the overall preference. It is
our intuition that these criteria also provide a natural explanation for
the overall preference.

Explanations for preferences by QPS criteria
We now turn to the question how a preference between two outcomes
by a QPS criterion can be explained. The answer to this question de-
pends on the kind of criterion that is considered. Preferences by sim-
ple criteria (including goals) are self-explanatory, since they follow
immediately from the specification of the simple criterion or goal.
For example, a simple criterion c strictly prefers an outcome α to an
outcome β because α’s value of Xc is better than β ’s value of Xc.
Similarly, a goal c strictly prefers an outcome α to an outcome β be-
cause α satisfies c but β does not. Of course, these facts may in turn
require explanation. But since this would be explanation of knowl-
edge (factual information about outcomes) rather than preferences,
we do not discuss this topic here.

Preferences by compound criteria can be explained by the subcri-
teria that are deciding in the overall preference. Which subcriteria
are deciding depends both on the kind of compound criterion (lexi-
cographic or goal-based cardinality criterion) and on the kind of pref-
erence (strict, equal or incomparable). The deciding factor may be a
single subcriterion, a pair, or even a set of multiple subcriteria that to-
gether determine the overall preference. In the following, we discuss
the deciding subcriteria (and hence the explanations) for both kinds
of compound criteria and for all kinds of preferences. An overview
is given in Table 1.

Lexicographic criteria

Strict preference Suppose a lexicographic criterion c strictly
prefers an outcome α over an outcome β (α ≻c β ). The explana-
tion of this preference is given by a subcriterion s that strictly prefers
α to β (α ≻s β ). But not just any subcriterion that strictly prefers
α to β will do. First, every subcriterion s′ with a higher priority
than s (s′ ⊳c s) has to be indifferent: α ≈s′ β , otherwise s would
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α ≈c1 β ≈c1 γ ≻c1 δ

α ≻c2 β ≈c2 γ ≻c2 δ

α,δ ≻c3 β ≈c3 γ; α ≻c3 δ

γ ≈c4 β ≻c4 δ ≻c4 α

Figure 1. Example lexicographic criterion

have been overruled by s′. Second, every subcriterion s′ whose pri-
ority is incomparable to that of s (s′ ⊳cs) and which is not overruled
(∀s′′ ⊳c s′ ∶ α ≈s′′ β ) has to agree with s or be indifferent (α ⪰s′ β ),
otherwise s would not have decided the preference by c.

Example 1. Consider the lexicographic criterion c displayed in Fig-
ure 1. It has four subcriteria c1,c2,c3,c4 such that c1 ⊳c c2 ⊳c c4 and
c3 ⊳c c4. The nature of the subcriteria is unspecified, but their pref-
erences regarding four outcomes α,β ,γ,δ are given. The criterion c
strictly prefers α over β : α ≻c β . The subcriteria that can explain this
preference are c2 and c3. c3 strictly prefers α over β , and is undom-
inated. c2 also strictly prefers α over β , and is dominated only by an
indifferent criterion (c1). Neither is ‘contradicted’ by a criterion with
incomparable priority.

Equal preference A lexicographic criterion c is only indifferent
between two outcomes α and β (α ≈c β ) if all its subcriteria are
indifferent between α and β . No single subcriterion is deciding in
the overall preference, but all subcriteria contribute equally (note
that priority does not matter, since indifferent criteria do not over-
rule lower priority criteria). This means that the explanation of the
indifference is given by the fact that all subcriteria are indifferent.

Example 2. Consider again the lexicographic criterion c in Figure
1. c is indifferent between β and γ , because all subcriteria are indif-
ferent between β and γ .

Incomparability If a lexicographic criterion c cannot compare be-
tween two outcomes α and β (α ≻cβ ), this incomparability can have
two possible reasons. First, the incomparability may result from a
subcriterion s that cannot compare between α and β (α ≻sβ ). Like in
the case of strict preference, every subcriterion s′ with a higher pri-
ority than s (s′ ⊳c s) has to be indifferent: α ≈s′ β , otherwise s would
have been overruled by s′.

Example 3. Consider again the lexicographic criterion c in Figure
1. c cannot compare between α and δ . This is due to subcriterion c3,
which cannot compare between α and δ , and which is not overruled
by any other subcriterion. Therefore c3 explains c’s incomparability
between α and δ .

Second, the incomparability may result from two conflicting sub-
criteria that do not overrule each other. That is, there is one subcrite-
rion s1 that strictly prefers α to β (α ≻s1 β ), and all higher priority
subcriteria are indifferent. There is also another subcriterion s2 that
strictly prefers β to α (β ≻s2 α), and all higher priority subcriteria
are indifferent. Note that this also means that s1 and s2 have incom-
parable priorities, which means that neither overrules the other, so no
preference can be determined. In this case, the subcriteria s1 and s2
together explain the incomparability.

Example 4. Consider again the lexicographic criterion c in Figure 1.
c cannot compare between γ and δ . Subcriterion c3 strictly prefers δ

c2

g1 g2 g3 g4

α

β

γ

⊺
�

⊺⊺
⊺⊺

⊺⊺

��
�

�

Figure 2. Example goal-based cardinality criterion

over γ , the other three subcriteria stricly prefer γ over δ . Not all sub-
criteria are suitable to explain the incomparability. c4 is discarded
because c3 has higher priority. But also c2 should not be used, even
though it is incomparable in priority with c3. This is because c1 has
higher priority and is not indifferent. This makes c1 and c3 the decid-
ing criteria that are used as explanation.

Goal-based cardinality criteria

Strict preference Suppose a goal-based cardinality criterion c
strictly prefers an outcome α over an outcome β (α ≻c β ). Then this
is because the subgoals that α satisfies outnumber the subgoals that
β satisfies. There may be subgoals that are satisfied by both α and
β . They are counted on both sides, but do not influence the overall
preference between α and β . Therefore, as an explanation of c’s pref-
erence of α over β we only consider the subgoals g that α satisfies
but β does not (αXg = ⊺ and βXg = �, or equivalently, α ≻g β ).

Example 5. Consider the goal-based cardinality criterion c2 dis-
played in Figure 2. It has four goals g1,g2,g3,g4 as subcriteria. For
three outcomes α,β ,γ it is given whether they satisfy each of the
four goals. The criterion c2 strictly prefers α to β . The explanation
of this preference is given by the goals g1 and g2 that α satisfies but
β does not. Although α also satisfies goal g3, this goal is not used in
the explanation since it is also satisfied by β and hence is not decid-
ing in the overall preference. Similarly, c2’s preference of α over γ

can be explained by the goals g2 and g3.

Equal preference If a goal-based cardinality criterion c equally
prefers two outcomes α and β (α ≈c β ), this means that both out-
comes satisfy the same number of subgoals of c. However, it does
not necessarily mean that both outcomes satisfy the same goals. As
explanation, we take the goals that α satisfies but β does not, and
the set of goals that β satisfies but α does not. Both (disjoint) sets
contain the same number of goals, which compensate for each other.
This explains the indifference between the two outcomes.

Example 6. Consider again the goal-based cardinality criterion c2
in Figure 2. c2 is indifferent between β and γ . Both outcomes satisfy
two goals, but one goal (g4) is satisfied by both outcomes. Therefore
the explanation of the indifference is given by g3 (which is satisfied
by β but not by γ) and g1 (which is satisfied by γ but not by β ).

4 USING EXPLANATION TO UPDATE A
PREFERENCE MODEL

Before a preference model can be used in practice in a system, it has
to be constructed or instantiated. Preference elicitation is likely to be
an iterative process, and for this reason an existing preference model



should also be updateable. There are several ways of constructing
and updating a preference model. In this paper we focus on the ap-
proach of guiding preference elicitation by asking the user partic-
ular questions and updating the preference model according to the
answers. The advantages of this approach are that it provides an in-
tuitive interaction with non-expert users and that preferences can be
discovered during the process. In particular, we consider the case in
which the user is asked not only to give his preference between two
outcomes, but also to provide an explanation for this preference. This
explanation can then be used to update the current preference model.
If the user just provides his preference between outcomes, there may
be many different ways in which the model could be updated to re-
flect this preference. The added value of additionally obtaining an
explanation from the user is that it provides clues on how exactly
the model should be updated, possibly after some further interaction
involving targeted follow-up questions.

Updating a QPS model with explanations
We investigate how a system’s current model of the user’s prefer-
ences can be updated by engaging in a conversation with the user. Us-
ing explanations of preferences given by a user, the system can find
out whether its current representation is accurate, and if not, where
it has to be changed. Our approach allows for an initial model to be
present that can be adapted by the user. The user can add preference
information on his own initiative, or alternatively the system can ask
the user to provide specific preferences (for example between two
outcomes that are incomparable in its current model). In any case, if
the preference given by the user does not match the preference that
follows from the system’s current model, the user is asked to pro-
vide an explanation. We assume that the user’s explanation of his
preference coincides with one of the explanations listed in Table 1.
Depending on the user’s answer and the nature of the top criterion
(lexicographic or goal-based cardinality), the system can proceed by
asking follow-up questions or updating its preference model in a par-
ticular way.

In the following, we discuss every situation in detail and provide
interaction diagrams for each. We assume that the user has stated a
preference between two outcomes that is not supported by the sys-
tem’s current preference model. It is important to distinguish be-
tween the current preference model maintained by the system, and
the statements of the user. Since the interaction is designed to iden-
tify the elements of the model that need to be updated, the user’s
statements typically disagree with the current model. The interaction
diagrams start with the system asking for an explanation for the given
preference. The system’s possible responses depend on the explana-
tion given and the current preference model. More than one response
may be applicable. In that case, the system should keep the interac-
tion going until the preference model induces the given preference.
When the process is finished, the updated preference model should
not only model the preference given by the user, but also generate the
same explanation for it.

Lexicographic criteria

Strict preference The interaction diagram for updating a prefer-
ence model with a strict preference of an outcome α over an outcome
β by a lexicographic criterion c is given in Figure 3. The explanation
of such a preference is given by a subcriterion s of c that, according
to the user, strictly prefers α to β . There can be different reasons
why this subcriterion does not decide c’s preference in the current

preference model S.
● First, s may not strictly prefer α to β according to S. In this case,
the user is asked to explain this preference.
● Second, s may not be listed as a subcriterion of c in S. In this case,
the system adds s to the set of subcriteria Cc.
● Third, according to S there may be another subcriterion s′ that over-
rules s, i.e. that has higher priority but is not indifferent between α

and β . In this case, the user is asked to clarify this issue, and may
respond in several ways. (i) If the user states that s′ actually is in-
different, he is asked for an explanation. (ii) If the user states that s
actually has higher priority than s′, the system updates the priority
relation accordingly. (iii) If the user states that s′ is not actually a
subcriterion, the system removes s′ from Cc.
● Fourth, according to S there may be another subcriterion s′ that is
not comparable in priority to s, does not weakly prefer α to β , and is
not overruled. In this case, the user is asked to clarify this issue. The
same responses by the user as in the previous case are possible, plus
two more. (iv) If the user states that s′ actually strictly prefers α to
β , he is asked to give an explanation. (v) If the user states that there
actually is another subcriterion s′′ with higher priority that strictly
prefers α to β , there are three options. If the preference does not
follow from S, then the user is asked for an explanation. If s′′ does
not have higher priority than s′ in S, the system updates the priority
relation. And if s′′ was not listed as a subcriterion of c, the system
adds it with the right priority.

Equal preference The interaction diagram for updating a prefer-
ence model with an equal preference between two outcomes α and β

by a lexicographic criterion c is given in Figure 4. Such a preference
is explained by the fact that, according to the user, all subcriteria are
indifferent. There can only be one reason that the indifference does
not follow from the current preference model S.
● There must be a subcriterion s in S that is not indifferent. In this
case, the user is asked to clarify this issue. He can do so in two dif-
ferent ways. (i) If the user states that s is actually indifferent, he is
asked to give an explanation. (ii) If the user states that s is not ac-
tually a subcriterion of c, then the system removes s from the set of
subcriteria Cc.

Incomparability The interaction diagram for updating a prefer-
ence model with an incomparability between two outcomes α and
β by a lexicographic criterion c is given in Figure 5. Since there are
two kinds of explanation of such an incomparability, the interaction
tree splits into two branches. If the incomparability is explained by
a subcriterion that cannot compare between α and β according to
the user, the possible responses are very similar to the case of strict
preference. Therefore we do not discuss this case here but refer to the
lefthand branch in Figure 5 for the details. If the incomparability is
explained by two contradicting subcriteria s1 and s2, where α ≻s1 β

and β ≻s2 α according to the user, there can be different reasons why
these subcriteria do not decide c’s preference in the current prefer-
ence model S.
● First, it may be that α /≻s1 β or β /≻s2 α according to the current
preference model S. In this case, the user is asked to explain that
preference.
● Second, s1 or s2 may not be listed as a subcriterion of c in S. In this
case, the system adds it to the set of subcriteria Cc.
● Third, according to S there may be another subcriterion s′1 that over-
rules s1. In this case, the user can reply in different ways. (i) If the
user states that s′1 is actually indifferent between α and β , he is asked
for an explanation. (ii) If the user states that s′1 does not actually have
higher priority than s1, the system updates the priority relation ac-
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Figure 5. Updating with an incomparability by a lexicographic criterion

cordingly. (iii) If the user states that s′1 is not actually a subcriterion
of c, then the system removes s′1 from the set of subcriteria Cc.
● Fourth, according to S there may be another subcriterion s′2 that
overrules s2. This case is handled analogously to the third case.

Goal-based cardinality criteria

Strict preference The interaction diagram for updating a prefer-
ence model with a strict preference of an outcome α over an outcome
β by a goal-based cardinality criterion c is given in Figure 6. The ex-
planation of such a preference is given by a set of subgoals g1, . . . ,gn
that are all satisfied by α but not by β according to the user. There
can be different reasons why this set of goals does not decide c’s
preference in the current preference model S.
● First, one of the goals may not be satisfied by α in S. In this case,
the user is asked to explain this fact.
● Second, one of the goals may be satisfied by β in S. In this case,
the user is also asked to give an explanation.
● Third, one of the goals may not be listed as a subgoal of c in S. In
this case, the system adds it to the set of subgoals Cc.

● Fourth, there may be a set of goals g′1, . . . ,g
′

m that are all satisfied
by β but not by α according to S, which contains at least as many
goals as g1, . . . ,gn. In this case, the user is asked to clarify this issue,
and may respond in several ways. (i) If the user states that one of the
goals is actually satisfied by α or (ii) not satisfied by β , he is asked
to for an explanation. (iii) If the user states that one of the goals is
actually not a subgoal of c, then the system removes this goal from
the set of subgoals Cc.

Equal preference The interaction diagram for updating a prefer-
ence model with an equal preference between two outcomes α and
β by a goal-based cardinality criterion c is given in Figure 7. The
explanation of such a preference is given by two equally sized sets
of subgoals: g1, . . . ,gn that are all satisfied by α but not by β , and
g′1, . . . ,g

′

n that are all satisfied by β but not by α according to the
user. Again, there can be different reasons why these sets of goals do
not decide c’s preference in the current preference model S.
● First, according to S, α may not satisfy some gi, β may satisfy
some gi, β may not satisfy some g′i , or α may satisfy some g′i . In this
case, the user is asked to give an explanation.



why α ≻c β?

because g1, . . . ,gn

why αgi = ⊺?

why βgi = �?

add gi

g′1, . . . ,g
′

m?

αg′i
= ⊺ βg′i

= � s′ is not a

why αg′i
= ⊺?

why βg′i
= �?

remove s′

subgoal

what about

1
2 3 4

why α ≈c β?

because g1, . . . ,gn and g′1, . . . ,g
′

n

why αgi = ⊺?

why βgi = �?

why βg′i
= ⊺?

why αg′i
= �?

add gi/g′i what about gm? what about g′m?

βgm = ⊺ αgm = � gm is not a

why βgm = ⊺?

why αgm = �
remove gm

subgoal

(analogous)

1
2

3 4 5 6
7

1: if αgi ≠ ⊺

2: if βgi ≠ �

3: if gi /∈Cc

4: for any g′1, . . . ,g
′

m
such that m ≥ n and for
all g′i ∶ β ≻g′i

α

1: if αgi ≠ ⊺

2: if βgi ≠ �

3: if βg′i
≠ ⊺

4: if αg′i
≠ �

5: if gi/g
′

i /∈Cc

6: for any gm ∈Cc such
that gm /∈ g1, . . . ,gn and
α ≻gm β

7: for any g′m ∈Cc such
that g′m /∈ g′1, . . . ,g

′

n and
β ≻g′m α

Figure 6. Updating with a strict preference Figure 7. Updating with an equal preference by a goal-based cardinality criterion
by a goal-based cardinality criterion

● Second, any gi or g′i may not be listed as a subgoal of c in S. In this
case, the system adds it to the set of subgoals Cc.
● Third, according to S there may be a goal gm in Cc that is not in
g1, . . . ,gn and is satisfied by α but not by β . In this case, the user
is asked to clarify this issue and may respond in several ways. (i) If
the user states that β actually satisfies gm, or (ii) α actually does not
satisfy gm, he is asked to explain this fact. (iii) If the user states that
gm is actually not a subgoal of c, then the system removes gm from
the set of subgoals Cc.
● Fourth, according to S there may be a goal g′m in Cc that is not in
g′1, . . . ,g

′

n and is satisfied by β but not by α . This case is handled
analogously to the third case.

5 CONCLUSION
Qualitative Preference Systems (QPS) [8, 9] provide a general frame-
work for the representation of qualitative, multi-criteria preferences.
We have shown that the composite tree structure of multiple criteria,
combined with the non-compensatoriness of a qualitative approach
provides a basis for the generation of explanations for the prefer-
ences that follow from a preference model represented in the QPS
framework. The explanation strategy that we proposed is based on
the intuition that preferences between outcomes can be explained by
the criteria that are deciding in the overall preference. We identified
the explanations that can be given for different preferences by dif-
ferent kinds of criteria. We then showed that the same explanations
can also be useful when updating a preference model, because they
provide information on how exactly the model should be updated.

Some interesting issues remain for future work. First, in some in-
stances it may be necessary to explain facts about the outcomes in-
volved in a preferential comparison, e.g. to explain why they do or do
not satisfy a particular goal. Explanation of knowledge and reasoning
is a separate field of study that may provide solutions to this issue.
Second, when the system updates the priority relation between two
subcriteria of a lexicographic criterion, this relation has to remain a
partial order. Moreover, as the system iteratively engages in an inter-
action with the user as described here, it has to ensure that the previ-
ous preferences and explanations expressed by the user remain valid.
It is important to investigate how such consistencies can be ensured.

Third, the explanation of preferences may be part of a larger picture,
for example in recommendation, decision making or planning. We
would like to investigate how the explanation mechanism presented
here can be embedded in other explanation mechanisms, such as the
one presented in [1], where a tree structure of goals and beliefs is
used to explain actions. Besides these theoretical considerations, we
would like to take a more practical approach and implement the QPS
framework together with the proposed explanation mechanism and
update mechanism. We can then experimentally test the validity of
our intuitions. This is related to the work of [3], who tested the pre-
dictive performance of the Take the Best (TTB) heuristic [4], which
is a simplified instantiation of the lexicographic rule.
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