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1 LEL ∶∶= p ∣ ϕ ∣ ¬ϕ ∣ ϕ ∧ ψ ∣Kiϕ ∣ Biϕ

2 M= (A,W,{∼i}i∈A,{⪯i}i∈A, V )
• A is a finite non-empty set of agents
• W is a finite non-empty set of possible worlds (situations)
• ∼i⊆W ×W is an equivalence relation for each agent i ∈ A
• ⪯i ⊆W ×W – reflexive and transitive relation on W
(s.t. ∀w′∀w′′(w′ ∼i w′′ ≡ (w′ ⪯i w′′ ∨w′′ ⪯i w′)));

• V ∶ V arL ↦ P(W ), where V ar is a set of propositional variables

3 LSI ∶∶= p ∣ ϕ ∣ ¬ϕ ∣ ϕ ∧ ψ ∣ ϕ ∨ ψ ∣Kiϕ ∣ Biϕ ∣ SBiϕ ∣ [I, ○ϕ]ψ, where
• ○ ∶∶=↑ni ,⇑ni , ↑ski ,⇑ski
• p ranges over V ar (set of propositional variables)
• A is a finite set of agents, i ∈ A

4 MI = (A,W,{∼i}i∈A,{⪯i}i∈A, V, Infl)
• M= (A,W,{∼i}i∈A,{⪯i}i∈A, V ) — epistemic plausibility model
• Infl ∶ A ↦∆(A), where ∆(A) is a probability distribution over A

5 Some definitions
1. [ϕ]M ∶= {w ∈W ∣ M,w ⊧ ϕ}
2. [w]i ∶= {w′ ∈W ∣ w ∼i w′}
3. [[ϕ]]wi ∶= [ϕ]M ∩ [w]i
4. max⪯i(X) ∶= {w ∈X ∣ ∀w′ ∈X ∶ w′ ⪯i w}, where X ⊆W
5. besti(ϕ,w) ∶=max⪯i([[ϕ]]wi )

6 Truth for MI

MI ,w ⊧ p iff w ∈ V (p)
MI ,w ⊧ ¬ϕ iff MI ,w /⊧ ϕ
MI ,w ⊧ ϕ ∧ ψ iff MI ,w ⊧ ϕ and MI ,w ⊧ ψ
MI ,w ⊧Kiϕ iff ∀w′ ∈ [w]i ∶ MI ,w′ ⊧ ϕ
MI ,w ⊧ Biϕ iff ∀w′ ∈max⪯i([w]i) ∶ MI ,w′ ⊧ ϕ

7 Aw
a (ϕ) ∶= {i ∈ A ∣ M,w ⊧ BaBiϕ}

8 MI ,w ⊧ SBaϕ iff ∑
i∈Aw

a (ϕ)
Infl(i, a) > ∑

i∈Aw
a (¬ϕ)

Infl(i, a)
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9 Some Properties
1. /⊧ Baϕ→ SBaϕ
2. /⊧ SBaϕ→ Baϕ
3. ⊧ SBaϕ→Ka(SBaϕ)
4. ⊧ ¬SBaϕ→Ka(¬SBaϕ)
5. /⊧ (SBaϕ ∧ SBa(ϕ→ ψ)) → SBaψ

10 If M = (A,W,{∼i}i∈A,{⪯i}i∈A, V ) then M↑aϕ = (A↑aϕ,W ↑aϕ,{∼↑aϕi }i∈A,{⪯↑aϕi }i∈A, V ↑aϕ),
where

• A↑aϕ = A
• W ↑aϕ =W
• {∼↑aϕi }i∈A = {∼i}i∈A
• V ↑aϕ = V
• ⪯↑aϕi =⪯i, for i /= a
• For a ⪯↑aϕa is the smallest relation satisfying

– ∀x∀y((x ∈ besta(ϕ,w) ∧ y ∈ [w]a) → y ⪯↑aϕa x)
– ∀x∀y((x, y ∈ [w]a − besta(ϕ,w) ∧ x ⪯a y) → x ⪯↑aϕa y)

11 If M = (A,W,{∼i}i∈A,{⪯i}i∈A, V ) then M⇑aϕ = (A⇑aϕ,W ⇑aϕ,{∼⇑aϕi }i∈A,{⪯⇑aϕi }i∈A, V ⇑aϕ),
where

• A⇑aϕ = A
• W ⇑aϕ =W
• {∼⇑aϕi }i∈A = {∼i}i∈A
• V ⇑aϕ = V
• ⪯⇑aϕi =⪯i, for i /= a
• For a ⪯⇑aϕa is the smallest relation satisfying

– ∀x∀y((x ∈ [[ϕ]]wa ∧ y ∈ [[¬ϕ]]wa ) → y ≺⇑aϕa x)1

– ∀x∀y((x, y ∈ [[ϕ]]wa ∧ x ⪯a y) → x ⪯⇑aϕa y)
– ∀x∀y((x, y ∈ [[¬ϕ]]wa ∧ x ⪯a y) → x ⪯⇑aϕa y)

12 Conservative update (for naive agents)
MI ,w ⊧ [I, ↑naϕ]ψ iff MI ,w ⊧ K̂aϕ ∧ SBaϕ implies M↑aϕ,w ⊧ ψ,
where K̂aϕ ∶∶= ¬Ka¬ϕ

13 Radical update (for naive agents)
MI ,w ⊧ [I,⇑naϕ]ψ iff MI ,w ⊧ K̂aϕ ∧ SBaϕ implies M⇑aϕ,w ⊧ ψ

14 Conservative update (for skeptical agents)
MI ,w ⊧ [I, ↑ska ϕ]ψ iff MI ,w ⊧ ¬(Baϕ ∨Ba¬ϕ) ∧ SBaϕ implies M↑aϕ,w ⊧ ψ

15 Radical update (for skeptical agents)
M,w ⊧ [I,⇑ska ϕ]ψ iff MI ,w ⊧ ¬(Baϕ ∨Ba¬ϕ) ∧ SBaϕ implies M⇑aϕ,w ⊧ ψ

1w′ ≺i w′′ ∶= w′ ⪯i w′′ ∧w′′ /⪯i w′.
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