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Abstract

It is well-known that default reasoning and preference-based
decision making both make use of preferential relations be-
tween possible worlds resp. alternatives. In this paper, we
explore this methodological relationship in more detail by
considering inference as a decision making problem. A foun-
dational approach to preference fusion is used to define a non-
monotonic inference relation System ARS which turns out to
be a refinement of System Z. We compare System ARS to
other default reasoning strategies and prove that it satisfies an
irrelevance property which is violated by System Z.

Introduction

cannot fly and that it is normally a bird, expanded by any
defaultéy = (y|x) with new atomse,y ¢ {p, f,b}. Given

two different possible worlds) andw’ which both satisfy

2 and only differ in terms of the atom, an inference oper-
ator should always prefer the world which satisfie®ven
under exceptional circumstances. Instead System Z gives
equal plausibility tav = pbfzy andw’ = pbfzy. Given

a penguin-bird, which can fly, and given y would not be
concluded.

Our system addresses problems like these and resembles
System Z in various ways. In the method proposed in this
paper we adopt the ordering of defaults of System Z, but take
a completely different way to obtain the plausibilities of the

Many inference systems in nonmonotic reasoning make use worlds, as we make use of a basic preference fusion operator

of orderings of the defaults in conditional knowledge bases
to assign a plausibility to each possible world, see (Benfer-
hatet al. 1993) for a survey. The resulting preference re-
lation on the set of possible worlds is then taken as the ba-
sis for inference. In this paper, we will use a foundational
method for preference fusion to derive such a preference re-
lation on worlds. Hence, we consider inference as a deci-
sion making problem deciding which worlds are more plau-
sible than others on the base of explicit criteria. In order
to evaluate the resulting inference relation, we compare it
to well-known reasoning systems such as System Z. In Sys-
tem Z (Goldszmidt & Pearl 1996), where the plausibility of

a world is defined by the priority of the highest default it
falsifies, lower defaults do not effect possible consequences.
Although this is reasonable in most cases it may have unex-
pected results. The inference relation is very cautious and
is afflicted with the so-callettrelevanceproblem: plausible

consequences may not be deduced in the presence of irrele

vant information.

The notion of irrelevance applied here focuses on the con-
clusions which should be deduced regarding the new in-
formation. More precisely, a conditional knowledge base,
which does not contain any information about two atoms
x andy, should be irrelevant for the defauly|x): if any
premises including: are given, thery should be deduced.

Consider for instance the well-known set of default rules
Arucety = {01 = (fIb).82 = (Flp).05 = (blp)}, con-
stituting that a bird normally flies, that a penguin normally
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by Andreka, Ryan and Schobbens (AR&hdreka, Ryan, &
Schobbens 2002). We extend work begun in (Ritterskamp &
Kern-Isberner 2007).

In the following section we introduce the preliminaries of
System Z and the fundamentals of tARSapproach. Af-
terwards, we present our system and discuss the property of
irrelevance consequently. Finally, we compare our method
to similar approaches and conclude.

Preliminaries

Let A be a set of defaults which constitutes a conditional
knowledge base an@ be the set of possible worlds. We
consider default rules|p) with the default consequence
and the premise being propositional formulas on a lan-
guageL. A default rule(c|p) is satisfied (falsified) by a
worldw, if w = (p = ¢) holds (does not hold). We speak of
verification, ifw = p A ¢. Given a set of defaultA we say

‘thatw satisfiesA (writtenw = A) if every defaults € A

is satisfied, and we say it falsifies if there exists at least one
defaulté € A which is falsified byw.

Following Spohn’s (Spohn 1987) approach of ordinal
conditional functions a world can be ranked on an ordinal
scale according to its degree of plausibility. The more nor-
mal a world is the smaller is its ranking value.

Definition 1 An ordinal conditional function (a ranking
function) is a functions : Q@ — N U {oo} with k(w) = 0
for at least onev € Q.

Each formulaf can now be assigned a ranking value, which
is the ranking value of a minimal world according to the



ranking of the worlds, i.ex(f) = min{x(w)|w = f.}

A conditional knowledge base entails a defgulp), if
all minimal worlds satisfying satisfyc. This is the notion
of preferential entailment, which is the basis for inference
with conditional knowledge bases of this kind. In the special
case of admissible ranking functions there is another way to
figure out preferential entailment.

Definition 2 Given a default basé\ a ranking functionx
is called admissible w.r.t\, iff V(c|p) € A : k(p Ac) <

k(p A T).

Due to the condition above any defa(dtp) is entailed, or
equivalentlyc can be inferred givep (written p |~ ¢), if the
degree to which it is possible to haye\ c is greater than the
degree to whichy A ¢ is possible, i.ep |~ ciff k(p A c) <
Kk(p AN T).

We use the ranking values as a comparison criterion for
possible worlds. Therefore in the following and without loss
of generality we only consider ranking functions where for
every ranking valué < max,cq (k(w)) there exists at least
one worldw with k(w) = k. These ranking functions can
be expressed by binary relatiors; on the set). More
precisely, the binary relations considered here are total pre-
orders, i.e. reflexive and transitive relations. A total preorder
R on afinite set\V/ can be described as an ordered partition
of M into k + 1 setsM, ..., M, where each element it/
is contained in exactly one set. We have

w<pwiff (w,wr) € Riff (we M;Awre M; ANi<j).

For instanceR = {(w1,w1), (we,ws), (w1,w2)} IS repre-
sented by setd/, {w1} and M; {w2}. We have
w <gp w! if w <g w/ and notw/ <p w, andw = w/
if bothw <p wr andw’ <p w.

System Z

System Z (Goldszmidt & Pearl 1996) makes use of an or-
dered partition of the default rulés respecting a certain tol-
erance relationship between these rules: Every default rule
in A; has to be tolerated by every default rule in every layer
A with j > i. Additionally, each layer\; of the ordering
of default rules has to be maximal. A rulelp) is tolerated
by other rules(cy|p1), ... (ck|pr) if @ world w exists with
w = (cAp) A N (pi = ci).

With the ranking values

) = {

the total preordex ~ is generated:

0 w ): Aj
max{j| 30; € A; : wfals.d;} +1 else

w<z W iff k(W) <z KZ(W).

Due to the maximality of the layers for every ranking value
k < max,eq (k% (w)) there exists at least one wortldwith

k% (w) = k. Figure 1 shows a graphical representation of
the relation: for each ranking value there is a layer which

{w]p?(w) =i +1}

{w]s?(w) = 0}

Figurel: Graphical representation &,

ARS-Approach

Andreka, Ryan and Schobbens (Andreka, Ryan, &
Schobbens 2002) define priority operators that map a set of
relations to a single relation. The combination satisfies nat-
ural conditions, which are a variant of Arrow’s conditions
(Arrow 1950).

A preference relatiol? on a setM is simply any relation
RC M x M. Let(ml,mg) € R<iff (ml,mg) € R and
(mg, mq) ¢ R. A priority operator is denoted by a priority
graph(N, <, v), where< is a strict partial order on a sét
andwv is a function fromN to a set of variabled”. The
operatoro maps a set of relation&R,. ).y to the relation
o((Rz)zev) defined by(m,n) € o((Ry)zev) iff
Vie N: ((m,n) € Ry VIFEN: (j <in(m,n) € Rj(j)))

In this definition the lexicographic rule is used with a pri-
ority on the setV and therefore indirectly on the relations
(R:)zev. Due to the use of the functionit is possible to
use arelatiorz,, multiple times, which increases the expres-
sive power of priority operators.

In (Andreka, Ryan, & Schobbens 2002) it is shown that
every priority operator can be expressed by combinations of
two basic operators callduit andon the other hand.

In our approach we only use the operaboit, which we
will call @ in this paper. Given two relationB; and R;
on the same set/, then(m,n) € Ry @ Ry iff (m,n) €
(Rl N Rg) U R2<

System ARS

In System Z a stratification of defaults is an arrangement
in specificity order. Defaults being tolerated by only a few
other defaults are considered more specific. The more spe-
cific the knowledge, the more it should be emphasized. Sys-
tem Z achieves this emphasis by ranking the worlds accord-
ing to the numbers of the highest falsified layer, which forti-
fies the influence of more specific defaults. In our approach
we use the same stratification but take a different method to
obtain the ordering of the worlds. First of all we let the sets
of defaults induce input relations for preference fusion. We
then use the operatay, which fortifies the influence of the
second operand, inductively on the input relations. Due to
the character of the operator its application leads to a lexi-
cographic definition of preference in our system, which we
describe in detail in this section.

Our approach is possible due to different reasons. Firstly,
the operatord preserves the property of being total pre-
orders, secondly we get admissible ranking functions, which
can be used as the basis for inference. These important prop-

contains the worlds this value is assigned to, the layers are erties are going to be proved later using similarities of the

arranged in ascending order.
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ranking of the worlds in System Z and in our approach. This



R(i) | Kiy1 || R(E+1)
< = <
> = >
< < <
> < <
= < <
< > >
> > >
= > >

Table 1: Operator table fap

similarity to System Z is another reason for regarding our
approach promising.

The New Ranking R

We let the layers\; used in System Z, i.e. sets of default
rules, induce preordets; on the set of possible worlds.

Definition 3 Given two possible worlds) and ', then

w < W(iff (w,w') € Ky iff ' EA = wlEA;.
Equivalently we can use ranking functions : Q —

{0, 1} to describe the input relations; (w) = 0iff w = A;.
As suggested above, the operatprshould emphasize

Ko
\
Ky
\

f
Ky,

Figure2: Priority operator ofg,

Theorem 1 Rg is a total preorder.

Proof . This Theorem follows directly from Lemma 1 by
induction. m
Due to its lexicographic origin the relatioRg can be ex-
pressed the following way:

w<gw &

Viiw=w' VIi:(w<;w AVj>i:w=;uw)
Given equivalence of two worlds; andws in every input
relation, we have equivalence Ry.

Lemma 2 w; =g w2 iff Vie {O,,k} W1 = Wa

Proof . Let us consider an arbitrary lay&y; and the applica-
tion of @ with an input relation/; ; on the corresponding

more specific knowledge. This can be achieved by using relationR(i):
higher input relations as second operands and the former re-R(i+1) = R(i) ® Kiy1 = (R(I) N K;41) U Ki<+1-

sults as first operands. Respecting only the first layer of de-

faults Ay the resulting ranking of the worlds should be the
same ad{y, SOR(0) = K| in this case. Recursively applied

R(i+1)=R(i)®Kiy1 = (RG)NKi11)UKS,, i>1,
leads to ranking of world®s = R(k), with & + 1 being the
number of layers. Equivalently,

w <pi41) @ iff (W<ip1W)V(w=im1 0 )A(W<RrE W)

Only in the case of equivalence of two worldsi; the
former resultR(i) has an impact on their relationship in
R(i + 1). OtherwiseK,;; prevails. Table 1 shows the ap-
plication of the operatop.

We will now show thatRyg, is a total preorder. This im-

The table for® shows that if and only ifs; =g(;) w2 and
w1 =41 w2 We getw; =p(i1) w2. We get the same for
R® requiring equivalence iR(k — 1) and K}, which re-
quires equivalence iR(k — 2) and K _; and so on, leading
to equivalence in every input relatid;. m

In the ARS-framework priority operators have a graphic
representation. As only the operatorof the framework is
used, we get a linear arrangement, see figure 2.

In the following example the operater is applied once,
as there are only two input relations. In this case it leads to
the preorder, which would also be constructed by System Z.

Example [Tweety] In the simple case of Tweety we have
a set of three default rule& ety = {61 = (f|b), 02 =

portant feature makes it possible to use ranking functions to (f|p),ds = (b|p)}, constituting that a bird normally flies,

describe it.

Lemma 1 Let R; and R, be two total preordersR; & R»
is also a total preorder.

Proof . R = Ry & Re = (Ry N Ry) U Ry . The operator

@ is part of the ARS framework, hence it preserves transi-
tivity. As both relations are reflexive it is easy to see that
R remains reflexive: every tuplev, w) will remain even in
the intersection set aR; and R,. The resultR is also to-
tal, because we get at ledst;,ws) € R or (we,w1) € R:

If we have equality of two worldss; andws in Ry none

of the tuples(w;, ws) or (wq,wy) of Ry will be lost when
constructingR; N R,. Otherwise the union witlRs will
definitely contain one of the two tuples. O
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that a penguin normally cannot fly and that it is normally
a bird. We get two tolerance layers, = {(f|b)} and

Ay = {(flp), (b|p)}, becausegf|b) is being tolerated by

all of the default rules while the other two rules only tol-
erate each other. These two sets of default rules imply the
preordersk, and K, see figure 3.

T)?bvp?b KO
pfb,pfb,Dfb,pfb,Dfb,pfb (f1b)
pfb,pfb,pfb K
Fo.nfb.Dfb.nf b
Dfo,Dfb, D fb,pfb,Dfb (fp)(blp)

Figure3: Input relations for the Tweety example



Figure 4 shows both the relatiol®; and Rz in the of K1, which means thak; is the relation with the high-
Tweety example consisting of three layers. It becomes ap- est priority. The worldw; falsifies one of the defaults in
parent, that the second input relation has a stronger influencelayer A ; while w, does not falsify any of them. In System

on the plausibility ranking.

pfb,pfb,pfb

P fb,pfb
pro.Dfb, DY

Figure 4: Resulting relation in the Tweety example

The Inference Relation

Rg is a total preorder, so we can use a ranking functign
to describe the relatioRg, With kg (w) < kg (W) Iff w <g

w’. The ranking function is admissible w.r.t.A we will

prove this later when we get into more detailsiof — so
it is possible to define the inference relatie, C £ x L.

p g ciff K(pAc) < k(pAE).

Dueto the ranking being a total preorder and due to the
admissibility of the ranking function the inference relation
¢ satisfies several of the desired properties of common-
sense reasoning.
which are the rationality postulates of System P (Kraus,
Lehmann, & Magidor 1990). The core represents a com-
plete and sound axiom system for inference relations. Fur-
thermore, inference relations of this kind are closed under
rational monotony, for a proof see (Pearl 1990). The ratio-
nal monotony ensures, that giverig ¢ andp g —q we
can conclude A q g c.

Difference BetweenRg and Rz  For each layer\; of the
defaults we have an input relatidt;.

While the recursive application of the operatowery of-
ten leads tak 7, see figures a) which covers a lot of cases,
the set-up in figuré b) causes another ranking. The fig-
ure shows the:,;-values ofj + 1, j + 2 respectively, input-
relations for two possible worlds. A (1) means that the
world satisfies (falsifies) the layer;(w) = 0iff w = A,
andx,(w) = 1 else.

[i=0 i=1 ... i=j|
CL) ni(wl) 0/1 0/1 1
K}Z‘(WQ) H 0/1 0/1 . 0 ‘
[i=0 i=1 ... i=j|li=j+1
b) Hi(wl) 0/1 0/1 1 1
Ki(ws) H 0/1 0/1 0 ‘ 1

Figure5: Example for the difference betwed), and R

Crucialfor this setting is the relatiof’; (/;11). Let us
first look at the situation a) in figurgwithout the existence
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It satisfies the core of these properties

Z k% (wq) < k% (w1) holds. We get the same relationship in
System ARS. This is independent of the input relatiéfns
with i < j, which means that the relationships of many pairs
of world is the same for both Systems.

With K, as the highest relation the situation is differ-
ent: As both worlds are falsifying one of the default rules in
the last layerA; 1, System Z leads te? (w1) = k% (w2).
This means that both tuplés, , w2) and(w2, w; ) have to be
contained in the resulting relation. But singe, , w-) is not
contained ink; orin K5, andR(j + 1) = R(j) © Kj1,
the tuple(ws, wy) is not in the resulting relation of System
ARS, which means that System Z and System ARS may
have a different behaviour.

Connection BetweenRg and R, A relation R is a re-
finement of a relatiory' iff R C S.

Theorem 2 Rg is a refinement oR ;.

Proof . Both Rg and Rz are total relations. Therefore
for every pair of worldsv andwr at least one of the tuples
(w,w") or (', w) is contained in each relation.

AssumingRg, is not a refinement ai?z, there has to be
a tuple (wq, ws) for which we either havey; =g w- and
w1 <z wg Orwe havev; >g ws andw; <z wo.

Following the assumptions and considering System Z
there has to be a layek; wherew falsifies a default in

'this layer whilew, does not (which means; <; w»), and

for everyA; with j > ¢ we neither have the opposite case
nor both of them falsify a default i\ ;.

The first casev; =4 ws conflicts withw; <; wy because
of Lemma 2. In the other case >4 w- leads to another
conflict: considering the highest layef > ws is not pos-
sible because of the existence of awith w; <; w, (see
above) and the only other possibility to getsw; >pg(,—1)
ws, leading to the same problem. O

The similarity of the structure of both world rankings
Rz and Rg is a result of the refinement relationship. Two
worlds w; andw, with k% (w;) = k% (w2) May get sepa-
rated, resulting in a segmentation of a layer.

Inference The segmentation of the layers may lead to ad-
ditional inferences that System Z does not conclude. The
inferences of System Z remain.

Theorem 3 For everyp, c € £ we have:

If p vz cthenp |~ c.

Proof . Due to the refinement relation betweBn and Rg

we havex? (w1) < kZ (w2) = kg(wr) < kg (w2). O
Using a ranking of worlds as a foundation for inference is

reasonable, if its ranking function is admissible. It has been

proved in (Lehmann 1989) that this is the basis for reason-

able inference. Now we show the important result, that the

ranking function ofRg, is admissible.

Theorem 4 The ranking function oRg, is admissible with
respect toA.



Ap Ay
(f1b) (ylz) | (blp) (fIp)
wi=pbfry false
wo=pbfzxy false false

Figure 6: Irrelevance

Proof . Let (c|p) be an arbitrary default ak. As the ranking
function of System Z is admissible we look @ being a
minimal world of Rz with w; = p A ¢ andw, a minimal
world with w,, = p A ¢. Because of the admissibility of the
ranking function in System Z we hawg < zw;. As Rg is a
refinement ofRz we know thatv, <zw; = w,<gwy. O

Irrelevance
In the foIIowmg we analyze the introductory example of

irrelevance in more detail. The example demonstrates that 9Ven w1
new independent defaults possibly do not have any effect on @2 € Wiy
the conclusions, although they should have. Afterwards we

Proof . Firstly, there exists at least one world €

ming, {¢} with w = vy, asz andy do not occur in

A. In particularw = vz. This worldw does not falsify
anyd € Ay. Assume that there exists a wotg,; = v

With wper € minﬁz@ { Nz} andwy,y ¢ ming, {¢}. Due

to w <Rgr, wpor there has to exist a maximal indéxwith

w = A; andwpe; FEA;. Asw does not falsify(y|x), adding

the default does not have an influence on the falsification be-
haviour ofw. Thereforev < 5 R Wpot holds regardless of the

indexi. This contradicts to,; € ming_{¢ A x}.

Secondly, due to Lemma 2 we know that we have equiv-
alence in all input relations for any two worlds, ws €
ming {¥ A x}, which means that these worlds have equal

falsification behaviour. Additionally, due t@in {Y Az}

C ming, {7} these worlds do not falsify any € A,.
Therefore the defaulfy|x) is decisive, which means that
E zy A we | 7y, this would contradict to
{w Az}, asw; <gp o w2 o

We are now in the position to show that the inference rela-

present a general property of irrelevance and show that our tion Pv@ satisfies the irrelevance property in important cases.

system satisfies this property.

Example [lrrelevance] Consider the set of defaults
Aruyeety €Xpanded by any defaulf = (y|x) with two new
atomsz,y ¢ {p, f,b}. The default, is independent of the
other defaults and is therefore containedAp. System Z
gives equal plausibility to every world which falsifies,,
becausé, in the lower layer does not have an influence. So
given a flying penguin-bird and, y is not inferred. Figure

6 shows the falsification behaviour of the two crucial worlds
wy = pbfry andw, = pbfxy. In System ARS we get
w1 < wa, SOpbfx g y. This conclusion is reasonable: the
premiser is given andA does not contain any other default
usingz or y, soy should be inferred.

Our notion of irrelevance considers the conclusions
which should be drawn with a new defa(it|z) when it is
added to a knowledge base A’ = A U {(y|z)}. Given
any premise), the modified inference relatior - should
concludey A x |~/ y if neithery nor any of the defaults in
A mentionz, y. We show that under the constraint thais
compatible with all most normal rules, our system satisfies
the following property.

(Irr) Letx,y be atoms that are not mentioned in the defaults
in A, and letA’ = AU {(y|x)}.
If ¢ is a formula in whichz, y do not occur, then

1/)/\1‘ )r\JA/ y.

At first we analyze the effect of the new default on the min-

imal worlds satisfying) A . Let Rg resp. Rg denote the
world ranking of our system faf resp.A’. Due to the syn-
tactical independence dfj|x) from the other defaults we
get(y|z) € Aj. Letming{®} be the set of minimal worlds
satisfying a formulab according to a world ranking.

Lemma 3 Suppose that € ming, {1} do not falsify any
§ € Ao. Thenming {¢ Az} C ming, {¢} andw |= zy

for all w € ming {1/) Az}
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Theorem 5 Let the worldsw € ming, {¢'} do not falsify
anyd € Ag. The following holds:

YAz Y
Proof . Due to Lemma3 we know thatw; < w- for all
wy € minﬁ®{way},w2 Gminﬁ@{z/)/\xy}. m

Comparison with Similar Approaches

In this section, we compare our method to similar ap-
proaches. For another approach to overcome System Z's
problems see e.g. (Delgrande & Schaub 1994).

Lexicographic Entailment

The lexicographic entailment goes back to (Benfedtal.
1993) and (Lehmann 1995). Letandw’ be two worlds
and let| A% (w)| be the number of defaults ify; which are
satisfied (not falsified) by.
W <jog W iff
1.31 <i < kA (W)| > |A*(W)], and
2Vj > 1,5 <k |AF(w)] = A3 (W)
Although the lexicographic system looks similar to the Sys-
tem ARS, the rankings of the worldg..,. and R, differ to a
great extentR;., takes into account the number of defaults
which are not falsified, which means that worlds with the
same falsification behaviour (concerning System ARS) may
get different ranking values. At first glance it looks like the
number of not falsified defaults is an additional discrimina-
tion criteria which results iR, being a refinement aRg.
The following example shows that this is not the case.

The set of defaults i\t = Arweety U {da = (I|b)},
which is the normal Tweety example with the additional de-
fault that birds normally have legs. If we compare the two
worldsw; = pbfl andwy; = pbfl we getw; <., wo but
wy <g wi, See figurer for the falsification behaviour of
w1 andw,. This is a proof that there can be no refinement
relationship.



Ao Ay
L (flb) (1) | (blp)  (fIp)
w1 =pbfl false false
wo = pbfl false false

Figure7: Example for the comparison witR;.,,

BasicPreference Descriptions

Now we compare the ranking of the worlds in our ap-
proach with the preference relations, which are defined by
Brewka'’s basic preference descriptions (Brewka 2004). A

basic preference description consists of a ranked knowledge

base (RKB)K = {(f:,v;)}, assigning priorities; > 1

to goals which are represented by formufasand one out

of four basic preference strategies. Given a RKB the four
strategies imply orderings on the set of possible worlds. Let
K" (m) denote the set of the satisfied goals with ranfor

a worldm. The subset-strategy is defined as follows:

Definition 4 Given two possible worlds:; andmy and a
RKB K, thenmj Rcmg iff K" (my) = K™(mg) for all n
or there is ann such thatK™(m;) > K™(ms), and for all
j>n: Ki(my) = K7(ma).

The relationR¢ describes the ordering used in Brewka'’s
preferred subtheories approach (Brewka 1989).

The input relations in our approach take into account the
layersA; = {(co|po),-- -, (ck,|pr,)} without considering
each single default separately: we use ranking functions
k; « 8 — {0,1} to describe the input relations,(w) =
0iff w = A;. This is why it is sufficient to specify a single
goal for each layen\,, given by f* = A,_, ;. (pj = ¢;).
This formula is satisfied, if and only if none of the defaults
in the layer is falsified. We can replicate the prioritization of
higher layers by assigning each lay®y the priority j + 1.

The basic preference descriptiéf= constituted by the re-
sulting RKBK = {(f™,n + 1)} and the subset-strategy
leads to same ordering of models as in our system.

Theorem 6 LetA = {Aq, ..., Ag} with

A; = {(colpo), - - -, (ck,; |k, )} be aranking of defaults. The
ranking of worldsRg, is equivalent to the ranking induced
by the basic preference relatioic with K = {(f",n +
D} 0<n<k wheref"=A\,_, , (pj=¢cj).

Proof . The structure of the defined RKB is special, as there
is only one goalf™ for each rank:. Therefore for all we
have| K" (m)| € {0,1} and K™(m;) D K™(msy) if and
only if mi = f™ A mo & f™. If both worlds falsify or

do not falsify f”, we getK™(m,) = K™ (m2). Using these
connections in the definition of the subset-strategy leads to
our ranking of the worldsz®. O

Summary and Outlook

In this paper, we presented an approach to default reason-

ing based on techniques from preference fusion. Given a
knowledge base of default rules, the basic idea is to consider
the plausibility relation induced by each rule on the set of
possible worlds, preferring the worlds that satisfy the rule
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to those that falsify it. Fusing these simple preference re-
lations gives rise to a complex preference structure on pos-
sible worlds that can be used for further conditional infer-
ences. We proved that the resulting inference operation re-
fines the well-known System Z, but shows improved infer-
ence properties with respect to the addition of irrelevant in-
formation. Moreover, we compare our System ARS to re-
lated approaches.

As part of ongoing work, we will elaborate on this con-
nection between preference fusion and default reasoning in
more detail. In particular, we will study relations between
commonly accepted postulates from nonmonotonic reason-
ing, on one hand side, and preference fusion, on the other.
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