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Introduction

e reasoning about pieces of (uncertain) information

held by subgroups of agents

(p, A) “all agents in A are certain that p is true”

e not so much to try to take the best of the information

provided by sets of agents viewed as sources as 1n fusion

ratherto understand what claims a groupof agents supports

with what other groups they are in conflict, about what

e to distinguish the individual inconsistency of agents from

the global inconsistency of a group of agents
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Multiple-agent logic - Syntax

e pairs (p;, A;) p; proposition A; # () subset
of agents A; C ALL

e multiple-agent logic base = conjunction of such pairs
e (pVqgA),pVvr,B)F(qVvr,ANB))

e inconsistency of K: inc(K) =U{A|K (L, A)}

e inc(K) subset of the agents individually inconsistent

e one may have inc(K) = () even if K* is inconsistent
K* = {pi|l(pi, Ai) € K}

e Example K = {(p, B), (—p, B)}



Multiple-agent logic - Semantics

o (pi;Ai) N(pz) 2 Az

set necessity  N(p A ¢) = N(p) N N(q)
¢ N(p) — H(_'p) and H(p) — Uw: wkEp 7-‘-l('((*‘j)
o set-valued possibility distribution g (w) =

T{(pi,As)li=1,m} (w) = ﬂizl,m([p’i](w) U Kz))
pil(w) =ALLifwE p; ; [pi](w) = 0 otherwise

o K F(p A)iff Vw, mg (w) C 7T{<p,A)}(w)

o inc(K)=nN, mg(w)  inc(K) = () weaker than

Jw, T (w) = ALL: the agents are collectively consistent
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Standard possibilistic logic - Syntax

e pairs (p;, ;)  p; proposition  «; certainty level

e standard possibilistic base = conjunction of such pairs

e (pVg,a)(pVvr Bk (¢Vr min(a,s))

e inconsistency level of a base K:

inc(K) = max{a|K F (

Q)

o inc(K) = 0iff K" is consistent K* = {p;|(p;, ;) € K}

o K F (p,a)iff K! Fpand a > inc(K)



Standard possibilistic logic - Semantics

o (pi,cvi)  N(pi) > «
necessity N(p A ¢) = min(N(p), N(q))

e N(p) =1—1II(—p) and II(p) = max,,. yrp Tx(w)
e possibility distribution

WK(W) — T{(ps,;)|i=1,m} (w)

= IMIN;—1 max(jpi](w), 1 — O‘@')

pil(w) =1ifwE p; ; [pi](w) = 0 otherwise
o K F (p, Oz) 1t Vw, WK(w) < W{(pya)}(u))

o inc(K)=1-—max, mg(w)



Multiple-agent possibilistic logic. Syntax

e pairs (p;, ;/A;) p; prop., «; certainty level, A; subs.

agents

e Multiple-agent possibilistic logic base: conjunction of

such pairs

e (-pVqalA),(pVr,G/B)F (¢Vr,min(a,3)/AN B)

e inconsistency level of a base K:

inc(K) = U{a/A| K+ (

Ja/A)}

e inc(K) fuzzy subset of agents individually inconsistent



Multiple-agent possibilistic logic - Semantics

® (pi,i/A;) N(pi) 2 ai/A;
a;/A;i(a) = a;ifa; € Ajeta;/A;(a) =0sia; € A,
more generally (p;, U, @i j/Aij)
fuzzy set-valued necessity N(p A q¢) = N(p) N N(q)

¢ N(p> — H(_'p) and H(p) = U, w|=p7TK(w)

e inc(K') describes to what extent
different subsets of agents are 1nconsistent

to different degrees



Conclusion

e Multiple agent possibilistic logic
(A. Belhadi, D. Dubois, F. Khellat-Haned, H. Prade)
J. of Applied Non-Classical Logics, Dec. 2013

e cxtensions
at most the agents in A believe p
at least one agent in A believes p

generalized possibilistic logic
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Propagating trust

e agent a trusts agent b at level 6: (b,0/{a})

b stands for “any proposition about which b 1s certain”

e agent b is certain at level « that p is true:

(p,/1b5) (= (2, @), 1/1b}))
(p, @/1b}), (b, 0/1a}) F (p, min(a, 0)/{a})

e agent a is certain at level min(«, #) that p is true

substituting (p, «) to b in (b, 8/{a}) yields ((p, «),8/{a}),

it reduces to (p, min(«, #)/{a}) in the possibilistic setting
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