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Abstract t1 <7 to <7 t3 <7 t1) must be discarded in such a way that
o . ) they have no impact on the resulting spatial or temporal.base
Existing belief merging operators take advantage of In order to illustrate the problem on a simple example, let
all the models from the bases, including those con- 5 gnsider the following situation. There is a room with abul
tradicting the integrity constraints. In this paper, and two switches. The bulb is lit when the two switches are in

we show that this is not suited to every merging  the same position (either both “on” or both "off"), and onty i
scenario. We study the case when the bases are "ra-  hjs case. The bulb is currently lit. The switches statusiare
tionalized” with respect to the integrity constraints known, and the available information about them are contra-
during the merging process. We define in formal dictory: one source of information states that the first swit
terms several independence conditions for merging 5 »off" while a second source of information states thattbot
operators and show how they interact with the stan-  gyyitches are "on”. What can be deduced from this? The an-

dard IC postulates for belief merging. Especially, swer depends on the merging operator under consideration.
we give an independence-based axiomatic charac-  considering the IC merging operator based on the Hamming
terization of a distance-based operator. distance and sum as aggregation functioav{(-*); for this
operator, the models of the merged base representing the be-
1 Introduction liefs of the group are the models of the integrity constsaint

_ i ) ) which are as close as possible to the profile consisting of the
Belief merging operatorfKonieczny and Pino Pérez, 2011; two sources of information, where the distance between two
Revesz, 1997; Lin, 1996; Liberatore and Schaerf, 1998models is evaluated as the number of atomic facts on which
Konieczny and Pino Pérez, 2002; Konieczetyal, 2004  they differ. There are two possible worlds compatible wiit t
aim at defining a base which represents the beliefs of a grouptegrity constraints)0 (both switches are "off”) and1 (both
of agents given their individual belief bases. Integrith€o switches are "on”.)00 is at distance 0 from the first source
straints, representing physical laws or norms, are ofted us (this world is a model of the corresponding belief base) and
in the merging process. There is usually more than a singlgt distance 2 from the second oné-.is at distance 1 from the
way to merge a profile of belief bases given some integrityfirst source (since only the fact that the second switch i§ "on
constraints. The rational way to do it is characterized byconflicts with the information conveyed by this source) and
a set of rationality postulates, the IC postulafi€enieczny  at distance 0 from the second source. Hence, using sum as
and Pino Pérez, 2002hat merging operators should satisfy. an aggregation function, we get that only the second model is

Such operators are called IC merging operators. kept so that the beliefs of the group is that both switches are
Existing IC merging operators take advantage of all thegn”,

models from the bases, including those contradicting the in

tegrity constraints. However, this is not suited to everygne K, /)y

ing scenario. Especially, when the integrity constraimts e e |/

code knowledge about the world as physical laws, the ex- N S,
ploitation in the merging process of “incorrect” model (. 10 _--701 )/
conflicting with the constraints) can be questioned. ° 128 el >y

For instance, Condotta and 42009 recently proposed a el 4

framework for merging qualitative spatial or temporal irfo g e Ky
mation expressed in propositional logic. Integrity coaistis LS

are used for encoding the spatial or temporal laws. Thus, “un
feasible” models (such as a set of three instants;, 3 of

the totally ordered time ling", together with the constraints Figure 1. Graphical representation of the integrity cxits

1 and the two sourceds; andKs.)

*This work has been partly supported by the project ANR-09-
BLAN-0305-04. But 11 is at distance 1 from the first source only because



it is at distance 1 of the mod@ll of this source, whereas pected to play equivalent roles in the merging process, so
this model does not correspond to a feasible world given théhat a profile = (Ky,..., K,) is also viewed as a multi-
integrity constraint! Thus it makes sense to disqualifthi set{Ky,...,K,}. A profile is said to be p-consistent if all
world. If we do it so that the first source now states that bothithe bases of the profiles are consistent (this is a standard as
sources are "off” (the sole possibility compatible with thee sumption but it is not made everywhere in this papert)
liefs from the first source and the integrity constraint®rth denotes the union on multi-sets ardthe equivalence of
the merged base obtained using the same belief merging opgrofiles (two belief profiles are equivalent when there is a
ator states that either both switches are "on” or both swich bijection between them so that each base from a profile is
are "off”. This is a more satisfactory result here since ¢her equivalent to its image in the other profilek)” denotes the
iS no reason to give more credit 1d than to00 when one  multi-set wherelC appears: times, i.e. X" = LU ... UK.
source finally state80 and the other one statés. M

This simple example shows that some IC merging operaf\ X denotes the conjunction of the belief basesofi.e.,
tors allow “impossible worlds” (i.e., those not satisfyitte A K = A{K; | K; € K}. Lastly, the notatiod = K stands
integrity constraints) to play a role in the merging progessfor I = A K.

namely to have an impact on the resulting merged base. Adzyample 1. Let us formalize the example drafted in the
dressing the cases when this is unexpected calls for a neioquction. We have® — {on_s1,on_s;} (whenon_s;

property for merging operators, which is i_ntended_ to re&quir resp. on_s») stands for “the first switch (resp. the sec-
them to lead to the same merged base if every input behet(gnd one) is on”); K = (K1, K»), with K1 = {-on_s;}
base has been “rationalized” with respect to the integatyc g _ {on_s; A oﬁ_SQ}- w= (,m_Sl, > on_sa. ,

straints. . . . L
In the following we define three independence postulates Amerging operato is a mapping associating a formyla

corresponding to some rationalization principles, and Weanddal prpfilleIC with a_newﬁ_aiA#(IC). Let ugfrecglllt_hfe stan-
study how they interact with the standard IC operators fod@d logical properties which are expected for belief nreggi
belief merging operatorgKonieczny and Pino Pérez, 2002

The rest of the paper is organized as follows. In SectiorPefinition 1 (IC merging operator). A merging operatorA
2 we give some notations and recall some definitions and rés anlC merging operatoiff for every formulay, yi1, 112, for
sults concerning IC merging operators. In Section 3 we defin@very p-consistent profile, K;, K, and for every consistent
some independence properties in formal terms and presehglief basek’;, K>, it satisfies the following postulates:
the independence results we have obtained. In Section 4 wgco) ALK) =
give an independence-based axiomatic characterizatithe of IC1) If i istent. ther . () i istent:
distance-based operator based on the drastic distanceamd (C1) If 11 consistent, the u(K) is consistent;
aggregation functionA?»-*.) Finally, we conclude in Sec- (IC2) If A K A uis consistent, theiy ,(K) = A K A p;
tion 5. A technical report with proof sketches is availalile a (1c3) If k0, = K, andy; = po, thenA,,, (K1) = A, (K2);

h : Leril.fr/~ i f. .
ttp://ww. cri r/ ~mar qui s/ bbrpm pd (IC4) If Ky b p Ko = pand A, ({K1, Ka}) A Ky is
consistent, therh, ({ K1, K»2}) A K is consistent;

(IC5) Au(K1) AN AL(K:) | Au(Ky UKy);

We consider a propositional languagelefined from a finite (ICB) If A, (K1) A A, () is consistent

set of propositional variable® and the usual connectives. thenAM (K1 |_|IC2H) = AL (K1) AA (’,C2>.

(resp.T) is the Boolean constant always false (resp. true.) " : o '
An interpretation (or world) is a total function frof to (IC7) A (K) A pz 1 Apuy gz (K

{0,1}. The set of all interpretations is denot#d Aninter-  (IC8) If A, (K) A p2 is consistent,

pretation/ is a model of a formula € £ if and only if it thenA,, au, (K) = AL (K) A po.

makes it true in the usual truth functional way.od(¢) de- Let us stress that IC merging operators consider that an in-
notes the set of models of formulg i.e., mod(¢) = {I €  ¢onsistent belief base provides no information for the merg
W | I | ¢}. Let M be a set of interpretationgjy, denotes ing procesgKonieczny and Pino Pérez, 20020 they sup-

a formula fromZ which models arel/. pose that the input profiles apeconsistent.

The integrity constraintg. are represented by a consistent” Each |C merging operator corresponds to a syncretic as-
formula. Abasel” denotes the set of beliefs of an agent, itis agjgnmen{Konieczny and Pino Pérez, 2002

finite set of propositional formulae, interpreted conjively,

so thatK is identified with the conjunction of its elements.
A profile K = (1,...,n) is a vector of agents involved in
the merging process. Aelief profileKX = (Ki,...,K,)

is a vector of bases, each bakg representing the beliefs
of agenti. When it is harmless, one usually does not dis-
tinguish the notions of profile and belief profile, i.e., each 1o each preordexs, ~x denotes the corresponding indif-
base is identified with the agent providing it, and the termference relation anek,c the corresponding strict ordering. When
“profile” is used as a short for “belief profile”. In the non- K = (K) consists of a single bagé, we write< x instead of<
prioritized framework studied in this paper, agents are exin order to alleviate the notations.

2 Formal Preliminaries

Definition 2 (Syncretic assignment A syncretic assign-
mentis a mapping which associates with every p-consistent
profile K a preorder<y over world$ and such that for every
p-consistent profildC, IC;, K2 and for every consistent belief
baseK, K, <i satisfies the following conditions:



(1) f I EKandJ | K, thenl ~ J,; (R6) If (K o u1) A pe is consistent, thed o (u1 A pe)
(2) If I = K andJ [~ K, thenl <x J; (K o p1) A pe.
(3) If K1 = Ky, then<g,=<k,; Now, if A is an IC merging operator, then one can associate

(@) 11 = Iy, then3J b= Ky J <, 1oy I wnh |t_ gn AGM revision operatosa : _

¢ d h ’ ) Definition 5 (oa). Let A be a merging operator. Its corre-
(5) If I <k, JandI <x, J,thenl <x,ur, J; sponding revision operator, denoted, is given by
(6) If I <K, JandIl <K, J, thenl <K, UK> J. K on o= AM(<K>)

Theorem 1 ([Konieczny and Pino Pérez, 2002 A merg-

ing operator A is an IC merging operator iff there exists _ . , _

a syncretic assignment associating every p-consisteffitoro 11€0rem 2 ([Konieczny and Pino Pérez, 20021f A is an

K with a total preorder<yx such that for every formula, IC merging operator (i-e., It sat|_sf|es_ (I_CO-IC8)), then is

mod(A, (K)) = min(mo?i(u) <x) an AGM revision operator (i.e., it satisfies (R1-RBatsuno
a =k and Mendelzon, 1991h

several families of IC merging operators can be defined, Another family of change operators that is considered in
including distance-based merging operators, i.e., thpse-o ; y ge op
is paper consists of belief update operaidtatsuno and

ators characterized by a distance between worlds and an a%}endelzon 1991 Update operators perform a model-wise
gregation functiory (a mapping which associates with a tu- ' P P P

ple of non-negative real numbers a non-negative real numbe hange, whereas belief revision operators make a change at
[Koniecznyet al, 2004: he base level (seiKatsuno and Mendelzon, 1991for a

o ) ) discussion.) Such operators are defined as follows:
Definition 3 (Distance-based merging operator Letd be

. 4 ; Definition 6 (KM update operator). An KM update oper-
$ﬁ|stanc§ between Wod”]gfc' a:jﬁ‘?e z(ijnfaggregatlonffllénctlzn. ator ¢ is a mapping associating a formujaand a basei’
e merging operataA®/ is defined for every profil€ an ;
every formulag by mod(Aﬁ’f(/C)) — min(mod(1), <x) with a new basé( ¢ 1, such that for every formula, 11, o,

. . - for every consistent bad€, K1, K, it satisfies the following
\t/)v;ere the preordex . over worlds induced byC is defined postulates:

i ; 1) K = u;
o I <x Jifandonlyifd(I,K) < d(J,K), (Ul) KopkEp
d([ ]C) f (d([ K)) (U2) If K ': nw, thel”lKO‘u = K,
[ ) =
, A 7 , . . (U3) If K is consistent ang is consistent,
minyxd(I,J) If K is consisterf thenk o 11 is consistent;

0 otherwise (U4) If Kl = K2 and,ul = U2, thenK1 O U = K2 O Ua,

uUs) (Ko A =Ko A ;
Usual distances arép, the drastic distancel (1, J) =0 EUG; I(f (K/il) )/)f = and ((?(10 Mj)):
if I = J and1 otherwise), andl;; the Hamming distance henk H1) = Il? : H2) = K
(dp(I,J) = n if I and J differ on n variables.) Note thenk o iy = K o pa;
that some distance-based operators are not IC merging onéd?) If K is a complete base,
(some conditions must be satisfied pysee[Koniecznyet then(K o 1) A (K o p2) = K o (p1 V p2);
al., 2004), but taking advantage of usual aggregation func{(u8) (K, vV Ky)op= (Ky0p)V (Kyopu);

tions as¥, Gmazx (leximaz), etc. leads to IC merging oper- (U9) If K is a complete base ar(d o ju1) A iz is consistent,

ators.
Belief merging operators are related to belief revision op- thenk o (i A o) = (K o ) A pia.

eratord Alchourronet al, 1984, defined as followgKatsuno . o
and Mendelzon, 1991b 3 Independence to Rationalization

Definition 4 (AGM revision operator). An AGM revision ~Rationalizing a belief base with respect to some integoty-c
operatoro is a mapping associating a formujaand a base ~ Straints consists in modifying it to fit the conceivable vasr|

K with a new baseK o yu, such that for every formula according to the integrity constraints. We start with ratio
I, 141, f12, fOr every consistent bad€, K, Ko, it satisfies the nalization by expansion and first present the corresponding

e d(I,K)=

following postulates: independence postulate:
(R1) Kop k= Definition 7. (Ind) A merging operatoA satisfies (Ind) iff
. . for every formulg: and for every profild K1, ..., K,),
(R2) If K A pis consistent, thel o = K A ; Au(K1s . K)) = Au((Ky A s Ko A L)),
(R3) If puis consistent, thef o . is consistent; This postulate states that merging a profile should lead to
(R4) If Ky = Ko anduy = o, thenK; o iy = Ko o ps; the same merged base as the one obtained by first remov-

. ing every model not satisfying the integrity constraintnfir

R5) (K K . ; . . .

(RS) (Ko pa) Az f= Koo (A pa); every base (i.e., expanding every base with the integrity co
2Usually, distance-based merging operators are applieg-to Straints.) )

consistent profiles s& is always consistent. Here, whén is not Example 1 shows that some IC merging operators do not

consistent, we set(I, K) = 0. satisfy this postulate, (e.g)\%>) :



Example 1(continued). A%#-* does not satisfy (Ind). together with some (IC) postulates (in particular, EIC merg
Indeed,AZHvE«Kl, Ks)) £ AﬁHaZ«Kl Apy Ko A p): ing operators applied to any profile) lead to a merged base
Ay © _ _ equivalent to the one obtained by first removing inconststen
o A=((K1, Kz)) = onosi Aonss; bases from the profile. This is formally stated in the follogi
o AE((Ky A p, Ko A p)) = on_sy <> on_ss. proposition:

(Ind) is close to the independence of irrelevant aIterna-Pr(‘-’position 2. LetA be a merging operator safisfying (Inc),

tives condition (l1A) in social choice theorjArrow, 1963; (IC?.?’ (ICfl)’ (IC5) fand (IICG)' dehen for every p-consistent
Arrow et al, 2009 for aggregation of preference relations. profile K, for every formula. and for everym > 0,
(I1A) states that the (aggregated) preference between kwo a Ap(KU{L)™) = Au(K).
ternatives depends only on the preferences of the indilsdua
on these two alternatives, and not on the preferences with re Now, in order to derive a representation theorem for EIC
spect to other alternatives. For voting rules (l1A) can be ex operators, one needs the following assignments:
pressed as the fact that two preference profiles which aenci N . :
when projected onto a given agenda should always lead to t efinition 10 (Extend_ed syncretic aSS|gnm_er)t .
n extended syncretic assignmeésita mapping which asso-

same winnefKelly, 197§. In our belief merging setting, the . ; : X
: : . ciates with every profiléC a preorder<; over worlds which
set of models of the integrity constraints plays the rolehef t satisfies conditions (1) - (6) (cf. Definition 2) and the falto

Er?wgeerg(ijnzfg;;;i%tl‘qngér? E‘;"Sr?;{‘féyég” (11A) condition in a ke ing additional condition, for every > 0:

Definition 8. (I1A) A merging operatorA satisfies (I1A) ©) I=1yn J.

iff for every formulau and for every profile/ Ky, ..., K,), Then the standard representation theorem for IC merging

(K{,...,K]): operators can be extended to EIC operators:

if (KL Ay K Ay = (KT A py o KA ), Proposition 3. A merging operato is an EIC merging op-

thenA, ((Ki, ..., Ky)) = A, (K, ..., K})). erator iff there exists an extended syncretic assignmesu-as
Clearly (I1A) is “almost equivalent” to our (Ind) condition ~ ciating every profileC with a total preorder<j such that for

To be more precise: every formulau, mod(A,(K)) = min(mod(n), <x).

Proposition 1. A satisfies (IIA) iff A satisfies (Ind) and !t 1S €asy to verify that a distance-based merging operator

(IC3). which is an IC merging operator is also an EIC merging op-

erator.

Now, whenever a belief base is inconsistent with the in- | et ys go back to the independence issue. Imposing (Ind)
tegrity constraints, its rationalization by expansiond®o  for a merging operator could be considered as too demand-
an inconsistent base, which is problematic since the IC posng since the corresponding rationalization process Iserat
tulates assume p-consistent belief profiles. In order tdfsxt  grastic. Indeed, according to Proposition 2 when merging a
problem, we slightly extend the IC postulates: profile containing a belief base such that no model of it sat-
Definition 9 (EIC merging operator). A merging operator isfies the integrity constraints, one can simply remove this
A is anE(xtended) IC merging operatiff for every formula  base from the profile as an upstream step of the merging pro-
u, for every profilé IC, K, Ko and for every consistent be- cess. A more cautious behaviour would be to consider as still
lief baseK, Ko, it satisfies (IC0) - (IC8) and the following relevant the models of every base of the input profile, even
additional postulate, for every > 0: when the base is inconsistent with the integrity constsaint
(Inc) A, ((L)") = mstead of removing §uch bases from the profiles, one could

® =H “repair” them. For this purpose, one can take advantage of

According to (Inc), merging “trivial” profiles consisting o Pelief change operators in order to derive, for each base in-
inconsistent bases must lead to merged bases equivalent @nsistent withy, the closest base that is fully compatible
the constraints themselves. This postulate, which is ngt ve With 1. .
demanding, echoes what is achieved by IC merging operators TWo kinds of belief change operators appear as valuable
when dealing with trivial profiles consisting only of logita ~ candidates in this objective: revision operatpichourron
valid bases (indeed, (IC2) ensures that the merged base f6F al. 1985; Katsuno and Mendelzon, 1991ftone wants to
such profiles is also equivalent to the constraints.) It &yea repair’ the basse globally and update operalitsuno and
to show that (Inc) is satisfied by all distance-based mergindylendelzon, 1991ldf one wants to “repair” the bases locally,
operators. in a model-wise fashion. The corresponding independence

(Inc) as given in Definition 9 is given in a canonical form, Properties are as follows:
in the sense that it tells how a merging operator should keehavDefinition 11. (Ind-o) A merging operato\ satisfies (Ind-
when merging “trivial” profiles, but it does not explicithag o) iff one can associate with each agerdan AGM revision
anything when only some bases of the input profile are inoperatoro,; [Katsuno and Mendelzon, 19916uch that for
consistent. Nevertheless, merging operators satisfyimg) (  every formula: and for every profil€ K1, . .., K,,),

_ Ay((Kpy oy Kp)) = AL (K oq e ooy K 0y 1))

3Note that, in contrast to the definition of usual IC merging op L n) ul( non i)
erators (Definition 1), p-consistency of the profiles is remuired 4Let us recall that each base of a profile corresponds to tiefdel
here. of an agent.



Definition 12. (Ind-¢) A merging operato satisfies (Inds) Definition 13 (Filtering assignment)A filtering assignment
iff one can associate with each ageért KM update operator is an extended syncretic assignment satisfying the faligwi
o; [Katsuno and Mendelzon, 1991such that for every for- condition, for every belief bask, K»:
mulay and for every profil€ K, . .., K,,), FY If I I then] ~
DK, K)) = Au({Ky 01ty K o 1), (F) W1 <, JandJ <i, I, thenl =, k) J.

Note that in Definitions (Ind>) and (Ind¢), we do not im-
pose any connection between thiationalizing operators”

Condition (F) states that if a world is viewed as strictly
more plausible than another world for a singleton profilel an
. ; ; the plausibility ordering is reversed for another singhgtoo-

o; Or ¢; and the merging operatak under consideration. e ‘then these worlds must be considered equally plausible
In addition, we do not impose any homogeneity condition,;it, respect to the joint profiles. Stated otherwise, whem co
i.e., the agents providing the bases can have different reviyision (F) holds together with conditions (1) and (2) (cf.fDe
sion/update policies. Hence, these two independence Bropgnision 2), it is sufficient to compare the plausibility of ow
ties are rathe_r PErMISSIVE. , , distincts worlds/, J with respect to two singleton profiles

In spite of it, it turns out that there is no EIC merging oper- (K,), (K») independently in order to detemine the relative-
ator satisfying (Inde). Indeed, Proposition 4 shows that for 4 sibility of 7 and.J with respect to the doubleton profile
EIC merging operators, the property of independence to ray - K>)

. . ? . . . . 1,
tionalization by update is not compatible with the mostbasi = qpserve that condition (F) can be viewed as a stronger ver-

IC properties. sion of condition (4) (cf. Definition 2) in presence of condi-

Proposition 4. There is no merging operator satisfying tions (1) and (2):

(1C0), (IC1), (IC2) and (Inds). Proposition 7. Every assignment satisfying conditions (1),
On the other hand, one can prove that (Ind) and @pdre  (2) and (F) satisfies condition (4).

compatible with all IC properties: Indeed, the additional constraint expressed by condition

Proposition 5. For any aggregation functiorf, A%»-/ satis-  (F) with respect to condition (4) can be illustrated as folo

fies (Ind) and (Inds). Consider three pairwise distinct moddls/, L and two be-

lief basesK1 = ¢,y and K2 = ¢ 1. In presence
of conditions (1) and (2), we have ~x, J <k, L and

I ~g, L <k, J. Targeting an equity behavior, condition (4)
Corollary 1. A?r-* is an EIC merging operator satisfying alone does not requiré and L to be equally plausible with
(Ind) and (Ind). respect to the profiléK;, Ks): we could have for instance

An interesting issue concemns the set of admissible ratio <{ki,k) L. Contrastingly, in such a case, condition (F)

nalizing revision operators to be chosen so that @ptelds.  MPliesthat/ ~x, x,) L. _
Actually, this choice is very constrained: Now, the following proposition shows that through a filter-

o ) o ing assignment, all the worlds are ranked over at most two
Proposition 6. Let A be an EIC merging operator satifying plausibility levels for any singleton profilgs ):
(Ind-0). Then every rationalizing revision operatoy con-

sidered in (Inde) is the revision operatos corresponding
to A in the sense of Definition 5. Moreover, is o”, the
drastic revision operator, defined as

Indeed, since\?»-* is an IC merging operatdKonieczny
and Pino Pérez, 2002nd since it satisfies (Inc), we get:

Proposition 8. Every assignment satisfying conditions (1),
(2), (6) and (F) maps every singleton belief profif€) to a
unique total preordeK i over worlds such thaf <y J iff
I'E=KandJ [~ K.

KoP = { K Ap if K A pis consistent Proposition 8 is a key result to prove the following stronger
H otherwise. result on filtering assignments. Let us deniéC)| =
{K; € K|I E K;}|, i.e., the number of belief bases in
+-K for which I is a model. The following proposition holds:

Proposition 9. Let <y be the preorder over worlds associ-

As a noticeable corollary to this proposition, we have tha
Corollary 2. Let A be an EIC merging operatoA satisfies

(Ind) if and only ifA satisfies (Inds) ated with a profilefC by a filtering syncretic assignment. We
: have
This last result shows that for EIC merging operators the I < J iff [I(K)| > |J(K)|.

two notions of independence (Ind) and (Infeoincide. For
this reason, we only focus on (Ind) in the rest of the paper.

An important consequence of Proposition 9 is the follow-
4 A Characterization Result ing representation theorem for EIC merging operators-satis

Corollary 1 states that the set of EIC merging operators sat;ylng (Ir@). . -
isfying (Ind) is not empty, by showing that?>-> belongsto ~ FroPosition 10. An EIC merging operaton satisfies (Ind)
it. iff there exists a filtering syncretic assignment assoagév-

A key question is to determine what are exactly the 1Y Profile £ with a total preorder=jc such that for every
merging operators (not necessarily distance-based oaes) sformulas, mod(A,(K)) = min(mod(u), <x).
isfying (Ind). In the following, we give a representatioreth Another consequence of Proposition 9 is given by the fol-
orem which answers this question. lowing corollary:



Corollary 3. There is only one filtering syncretic assignment.(Ind), (Ind-), and (Inde) for non EIC operators are other

Finally, as a direct consequence of Corollary 3, CorollaryPerspectives for further research.
1 and Proposition 10, we get that:
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Appendix: Proof Sketches

Proposition 1: (Only If) Assume thatA satisfies (I1A). We
have(K1 A py..., Kn Ap)y = (Kx ApApy... ., Koy Ap A
w)y. From (IIA) we getA,((Ky,...,Ky)) = AL((Kq A
Wy, Ky A p)). Hence A satisfies (Ind). (IC3) is easy.

(If) Assume thatA satisfies (Ind) and (IC3) and let us
show thatA satisfies (I1A). Let(K1 A p, ..., K, A p)
(K{ N py..., K] A p). From (IC3) we getA,((K1 A
Wy KnAp)) = A ((K{AL, ..., K] Ap)). Yetfrom (Ind)
we haveA, ((Ki Ap,.... Ky Ap) = A ((Kq,. .., Ky))
and A, (K7 Ay KL A ) = ALK .. K)).
Hence A, ((K1,..., Ky)) = AL ((K1, ..., K])). m

n

Proposition 2: Let A be a merging operator satisfying
(Inc), (IC0), (IC1), (IC5) and (IC6). Assumg = L (if

u | L, then the proof trivially follows from (IC0)). By
(Inc) we haveA,((1)™) = u. Yet, by (IC0) we have
AL(K) E p. Hence, A, (K) A AL ((LY™) = ALK),
which is consistent from (IC1). Then by (IC5) and (IC6),
we getA,(K) A A, ((L)™) = ALK U (L)™). Hence,
Ay (KU(L)™) = AL(K) m

Proposition 3: (Only If) Let A be an EIC merging op-
erator. We define an assignment @5, J, I <x J iff
I ': AW{I,J}
(see[Konieczny and Pino Pérez, 200Zheorem 11). And
by (ICL), VI, J, Ay, ,, ((L)™) = @10y, SOL =(1yn J.
Hence, cond|t|on0 (cf Definition 10) is satisfied.

(Ify Consider a syncretic assignment and defif\e by
mod(A,(K)) = min(mod(p),<x). A satisfies (ICO) -
(1C8) (see[Komeczny and Pino Pérez, 200Zheorem 11).
Yet by (ICO) we haveA ,((L)™) = u, and by condition 0.
and by definition ofA, we havevVl = u, I = A,((L)™).
Hence A satisfies (Inc). a

Proposition 4: We first show that every rationalizing up-
date operatop; is the drastic update operatof’ defined
by KoP u = K if K = p, p otherwise. o corre-
sponds to the faithful assignment (§&&atsuno and Mendel-
zon, 1991 such thatvi, J,L,I =~, ., J. Towards a
contradiction, assume that there exists# o”. By (U1)
and (U3), oy 5 w5y F @0, thusVI, J, L such
that J <;]{L} 1, P{L} ©j P{1,J} = P{J}- So by (U2)
and (U8) we have (*)o(r.) ©j ¢(1,5y = ®{1,73- On the
one hand, from (Ina) and (*) we getA,, ,, ({¢(r,2})) =
Agr 5 Upqrey @5 wir,0y)) = ¢qr,03- On the other hand,
by (|CO), (|C1) and (|C2) we geAg,{u} (<90{I,L}>) = Q(r}-
Contradiction.

Now, letK (= u, K Ap = L. By definition ofe” and from
(Ind-0), A, ((K)) = p. This contradicts (IC2). m

Proposition 5: Let every rationalizing revision operatoybe
the drastic revision operatoP, defined byK o” = K A p
if K Ap & L, potherwise. Observe thatK, VI E pu,
dp(I,K) =dp(I,K Ap) = dp(I, K oP p): the conclusion
follows. o

Proposition 6:

(K). This assignment satisfies conditions 1. - 6.

e Let K be a base. For every rationalizing revision
operatoro;, by (R1) and (R3) we havéK o, u) E u
and (K o; u) = L. Then by (Inde) and (IC2), we get
AL ((K)) = AL((K o; p)) = K o; p. Hence for every,,
O; = OA.
¢ As a direct consequence, the assignment associated with
coincides with the restriction to singleton profiles of theeo
associated withA. SinceA is an IC operator, by Theorem
1 it corresponds to an assignment satisfying conditions 1. -
6. (see Definition 2). Now, towards a contradiction, assume
thatoan # o with o? the drastic revision operator (see the
proof sketch of Proposition 5). Thety, J, L such that (*)
I <y J <gy Liie., there exists a total preorder,
with at least 3 distinct Ievels Lét = oy} By condltlons
1. and 2., we have (**y ~x L <y I. For avoiding heavy
notations, let denote the total preorder, ,, x). Now,

— By (*), (**) and condition 6., we havd < L  (i);

- By (R2), K oa @11y ¢y, and oy oa
(1,0} ¢(sy- Then by (Inde), A, ,, ((K,¢(ry))
= Ay, ey, ¢1y))- Hence, by (IC0), (IC1) and (IC4),
\(/y)e getA,,, ,, (K, ¢(13)) = #y1,53- This means that ~ J
ii);

— Similarly, we getl ~ L (iii) .
(i), (i) and (iii) together contradict o # o”.

O

Proposition 7: Let K, K’ be two consistent bases, and let
I = K. Condition 4. is trivially satisfied if = K’. So
assumd (= K'. LetJ = K'. If J | K, then conditions 1.
and 2. imply that/ <k x+ I, and condition 4. is satisfied.
Now assumej }~ K. Conditions 1. and 2. imply that
I <y JandJ <k I. By condition F., we gel ~ g g+ J
and condition 4. is satisfied. O

Proposition 8: (If) Trivial from condition 2.
(Only If) Let K be a base.

— We first show that (*) ifl = K andJ }= K, then
I~k J:let] £ K, J ~= K and assume by contradiction
that! <k J (the caseJ <k I is symmetric and leads to the
same proof scheme). Lét = K. Using conditions 2. and
F., we get/ >~k , ) L. Then by condition 6., we havg
I <4, L. Yetl =, L <,,,, J. Soby condition
F.,we get(ii) I~ .00 L- 0) and(n) together with
condition 6. lead td' <(, ;o ,.,,) L, contradictindii).

— Now, assuméd < J. Towards a contradiction, assume
I - K orJ = K. Then to finish the proof, it is enough
consider the three induced cases separately, each onevof the
leading to a contradiction, using (*) and conditions 1. amd 2

Proposition 9: — As a first step, we claim that (*) if < J
thenl <i,(x) J. One can prove it by induction on the
number of bases i, and using conditions 5. and F.

— Then, we prove the proposition by induction on the
number of bases ift. The base casé’| = 1 directly results
from Proposition 8. As to the base cd#g = 2, it comes
down to prove the following propertyl < g gy J iff
(I <xg Jand!l <k J)yor (I <x J andI <k J), that
can be shown using conditions 5., 6. and F. Exploiting the
induction hypothesis, i.e¥k < nwithn > 2, I < J iff



[I(K)| > |J(K)|, one can prove the property for any profile
KU{K'} (thatis, of sizé: + 1) using conditions 5. and F. for
the(Only If) part of the property, condition 6. for i) parto

Proposition 10: (Only If) Let A be an EIC merging operator
satisfying (Ind). By Corollary 2, it satisfies (Ing: Define an
extended syncretic assignment as in the proof of Propasitio
3 and let us show that it satisfies condition F. By Proposition
6, Vo, induced in (Ind),0; = oP (see the proof sketch
of Proposition 5) and/K, <§(D:<K. Let ] <g J and

J <k I. Let K" = P{I,J}- Then K oP K" = p{r1}
andK' o K" = ¢ 5. Thus by (Inde), (IC0), (IC1) and
(IC4), Agr ((K, K')) = An({p(ry: ¢(y)) = K. Hence,

I =(K,K') J

(Ify Consider a filtering syncretic assignment and define
by mod(A,(K)) = min(mod(u), <x). From Proposition 3,

A satisfies (Inc), (ICO) - (IC8). Lek = (K;,...,K,) bea
profile and’ = (K1 A wqr.53,-- - Km A @gr,0y). Using
Proposition 9, one can see thak . J iff I <, J. Hence,

A satisfies (Ind). a



