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1 Lprs=ple|-plend | Kip| By

2 M= (AW, {~itiea, {Zi}iea, V)

A is a finite non-empty set of agents

W is a finite non-empty set of possible worlds (situations)

~C W x W is an equivalence relation for each agent i € A

<; CW x W — reflexive and transitive relation on W

(s.t. Yw'Vw"(w' ~; w" = (w' £ w" v £;w'")));

o V:VarL—P(W), where Var is a set of propositional variables

3 Lsp==plel-plendlevi|Kip|Bip| SBip|[L,00]¢), where
o o=ty N7 18, i
e p ranges over Var (set of propositional variables)
e A is a finite set of agents, i € A

4 MI = (A> VI/) {Ni}’iEAa 51’}7,'6./47 V7 Infl)
o M= (AW, {~i}iea, {Zi}ien, V) — epistemic plausibility model
o Infl: Ax Lpp— A(A), where A(A) is a probability distribution over A

5 L [plu={weW]|Muwkp}
2. [w];={w eW|w~; w}
3. el = [elmn [w]i
4. mar<,(X)={weX | Vw e X :w' <; w}, where X cW
5. besti(p,w) = maz=, ([[#]]¢)

6 Infl is a function which maps a pair of agent i € A and formula ¢ € LF into < Ax A .

The relation a << b interpreted as “for i b’s opinion on ¢ is at least as important as a’s .

7T M,wE SBip iff Vj e mar(<!) : M,w & B;Bjop,
where max(<?’):={je A|Vke A: k<! j}

8 Truth for M~

MI wEep iff weV(p)

ML wE g iff MEwi ¢

ML we Ay iff ME,wE @ and ML wE
MT wE Kip iff V' € [w]; : MZ,w' E @

MZ wE By iff Vw' € max<, ([w];) : MTw' E @

9 Ay(p)={ie A M,w e B.Big)



10 Av(?7¢):={ie A| M,wE By(=Bip A =Bi=p)}

11 Social belief
MT wE SByy iff
1) Y Infl(i,a)> ¥ Infl(i,a) and

ieAY () ieAY (-p)
2) Y Infl(i,a)+ Y Infl(i,a)> Y Infl(i,a)
e Ay (o) i Ay (—p) e A (T¢)

12 1. # Byp - SB.p
2. # SBup — Bayp
3. ESByp » K,(SBuyp)
4. E =SBy > K,(-SB,p)
5. # (SBap A SBa(p = 1p)) - SBy

13 Set of credible agents (from agent a’s point of view)
cred?(X):={ie X |-3p: M,wE K,p A K,B;~¢}, where X ¢ A

14 Credible social influence

o Infl(j,1)

iecred? (A)

15 Credible social belief
MT w e SBrp iff
1) > Infl*(i,a) > > Infl*(i,a) and

iecredi (A2 (¢)) iecredy (A2 (+0))
2) > Infl*(i,a) + > Infl*(i,a) > > Infl*(i,a)
iecred? (A¥ (o)) iecred? (AY (-p)) iecred? (A¥ (?¢))

16 If M = (AW, {~}iea, {Zi}iea, V) then Mle¥ = (ATG‘P,WTW,{~Z“¢}i6,4,{szaw}ieA,VTW),
where

o Alav = A

o Whav =TI/
{~1Yiea = {~i}iea
View = 1/
<leb=<; forita
For a <*% is the smallest relation satisfying

— VaVy((z € best,(p,w) Ay € [w],) » y <ie¥ x)

— VaVy((z,y € [w], - best, (¢, w) Ax <, y) =z <59 y)

17 If M = (AW, {~Yiea, {Sitiea, V) then Mlew = (Alew Wihae {2}, f<loer, ) yitee),
where
o Al = A
o Whar =W
{~1-T““”}ieA = {~i}iea
Ve =V
5?“@2_1-, fori#ta
For a <1? is the smallest relation satisfying
— Vavy((w e [[p]]y Ay e [[~]ly) >y <I? 2)]
= VaVy((z,y e [[pllE Az <ay) > 2 <1 y)

— Vavy((z,y € [~p]]¥ Az 2, y) =z <1*? y)

1w/ < w// = w/ < w// /\w// #Z w/.



18 Conservative update (for naive agents)
MEw e [12 0] iff ME,wE Kop A SBayp implies M1e?,w & 1),
where K, = ~K,—~p

19 Radical update (for naive agents)
MT wE [Z, 47 o]t iff M, wE K, A SBap implies Ma? w E 4

20 Conservative update (for cautious agents)
MT w e [Z,1¢ o] iff MEw E ~(Bap v Ba—@) A SBap implies M'a? w 1)

21 Radical update (for cautious agents)
Mw e [Z oY iff MZ,wE ~(Byp vV Ba—p) A SByyp implies Me# w &)

The formula Bép is read as 7i’s believes that ¢ is true to degree d”

22 An epistemic probability model is a tuple M = (A, W,{~;}iea, { P }iea, V'), where
e A is a finite non-empty set of agents
e W is a finite non-empty set of possible worlds (situations)
o ~,C WxW is an equivalence relation for each agent i € A interpreted as agent i’s epistemic
indistinguishability.

o P: W (W [0,1]) such that

- Yw' Y P(w)(w')=1

we[w'];

— Yw'Vw"(w" ¢ [w']; = Py(w")(w") =0)

_ vwlkuvwm(w// € [w/]z — H(w/)(w///) — Pi(w//)(w///))
o V:Var—P(W) is a valuation map.

23 Suppose that M = (A, W, {~;}ieas { P }iea, V') is an epistemic probability model. The belief
operator is defined as follows:
e MwkEBlyiffd= Y Pi(w)(w)

w'e[p]m

24 Let Var be a set of propositional variables and A a finite set of agents. The language of
Static Social Influence Plausibility Model LE" is defined by the following BNF:

©g =, € LIT
©1 5= Qo | SBp, | ~1 | o1 Aty [ o1 vy | 1 > Uy

where pe Var, ie A, deQ.

25 dv(b,p)= ¥ @'y
(@, y)e[]s
where [§]% = {(2,y) | M,w & B:B}v}
26 M,wE SBly iff ¥ Infl(p,i,a)-d¥(i,¢)
e A

27 Let Var be a set of propositional variables and A a finite set of agents. The language of
Dynamic Social Influence Plausibility Model LY is defined by the following BNF:

pu=pl-ploaovi|o—=1| K| B
[Z, 70 | [T, oot | [Z, 15000 | [T, o0 @]

where peVar, i€ A, T is a model of social influence.



28 (P=1%) Given M = (A, W, {~;}iea, {P;}iea, V') update model is M = (A, W, {~; }iea, { Pi }iea, V'),
where

W'=W;
PO)(w) R
> P(w)(w”)-x+ > P(w)(w")~(l—x)’ if w' e [[SO]L
w’e[[ ]];U w'e[[~ ]];u
PzW(w)(w’) = i P(w)(w,)w. ; |
y Pw)(w")-z+ ¥ Pw)(w") (1-z) otherwise
wrel [P el
V=V

29 (P=1%) Given M = (A, W, {~i}ica, { P }iea, V') update model is M = (A, W, {~; }iea, {Pi }iea, V),
where

o W' = W;
® ~=n~ P(w)(wl) . . / w
2 Py Tl
. Pzﬂ NS we[[p]]}’
#(w)(w') P(w)(w’) - (1-x) otherwise
el P(w)(w")’
w’e[[p]]7

o V' =V

30 Naive agent R
Mw e [Z, 7o) iff ME w e Kyp A SBEe implies Me1a% w E 1)

31 Nawe agent R
Mow = [Z, N7l iff MEw e Kyp ASBE implies Mata¥ w = )

32 Cautious agent
Mw e [Z, @)Y iff MT,w e BPp A SBZg implies Mta? w =)

33 Cautious agent
Mow e [Z, Mot iff MT,w e BSo A SBEp implies Me1a? w E 1)



