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. A:’X is a fine friend’ (Context: X has betrayed a secret of
A)

A: ’'m not an A’

"Boys are boys’
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"You are the cream in my coffee’
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Theoretical Difficulties

Maxim of Quality:
Do not say what you believe to be false.

Do not say that for which you lack adequate evidence.

» Flouting of the Maxim of Quality
» irony, metaphor, etc

» deception vs. irony



Maxim of Quantity

Maxim of Quantity: Be as informative as required.
» 'Boys are Boys’
» 'Ais A’



Epistemic Presuppositions

S: v to H at c.
Epistemic presuppositions describe S’s and H’s higher-order
epistemic and doxatic attitudes (¢, c).



Meta-knowledge and implicature

know vs. think

«...the speaker thinks and (would expect the hearer to think
that the speaker thinks)...» [Grice 1989, p.31]

«...he (and knows that I know that he knows...» |Grice 1989,
p.31]



Types of Presuppositions

Semantic presupposition:

should be associated with specific triggers (’stop’, 'continue’,
‘regret’, ...)

Pragmatic presupposition:

«A speaker presupposes that P at a given moment in a
conversation just in case he is disposed to act, in his linguistic
behavior, as ifthe takes the truth ofP for granted, and as ifhe
assumes that his audience recognizes that he is doing so».
[Stalnaker 1975, p.32]



ELEMENTS OF
EPISTEMIC/DOXATIC LOGIC



The syntax of language Lg is given by the following formula
p=ploAy|eVi|lo =9 -p|Bip| Kip

K;p - ’an agent 7 knows that ¢’

By - ’an agent ¢ believes that ¢’
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M - <A7 VV7 {Ni}i€A7 {ji}iE.Av V>7 where
» A — set of agents



An epistemic/doxatic model

M = <A7 VV7 {Ni}iGAu {ji}iE.Av V>7 where
» A — set of agents
» W — set of possible worlds



An epistemic/doxatic model

M = <A7 VV7 {Ni}iEAu {ji}iE.Av V>7 where
» A — set of agents
» W — set of possible worlds

» ~,; — relation on W for ¢



An epistemic/doxatic model

M = (A, W, {~i}ica, {Zi}iea, V), where
» A — set of agents
» W — set of possible worlds
» ~; — relation on W for ¢

» =<; —relation on W for ¢



An epistemic/doxatic model

M = <A7 VV7 {Ni}iEAu {ji}iE.Av V>7 where
» A — set of agents
» W — set of possible worlds

» ~,; — relation on W for ¢

v

=<; — relation on W for i

V:VarLg — P(W)
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Properties

» Ko — ¢ (Factivity)

» Ko — K;K;p (Positive Introspection)

» Ko — K;—K;p (Negative Introspection)
» By — B;B;p (Positive Introspection)

» —B;p — B;—B;p (Negative Introspection)



Truth in a Model

© is true at state w in a model M is defined by induction

» M,wEpiff we V(p)

» M,w | —p it Myw £ ¢

» MiwEp Ay iff MywkE ¢ and M,w =¥

» MwEpVyiff MywkE ¢ or Myw =1

» Mw k=@ =y iff Myw = por M,w =1

» M,w = Kip iff Vo' (w ~; w' — M, w' = @)

» M,w | By iff Vo' (v’ € maz<,([w];)) = M,w' = ¢)

» maz<,(X):={we X |Vu' € X :w <; w}, where X CW
[w]; ={w e W |w~; w'}

v



a knows p
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a knows p

My, w = Kop



a doesn’t know p
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a doesn’t know p
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Pragmatics of question

a asks b: p?
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> [Pl =s{weW | Muw = ¢}



> [pm s {weW | Mw = ¢}
> [w, s{w eW | w~;w'}



> [Pl ={weW | Mw = ¢}
> [w s {weW |w~;w'}
» mar<,(X) s {weX |V e X v <, w},tne X CW



Plm={weW | Mw E ¢}

N
N



[Pl = {weW | M,w = ¢}, [plv =?

N



[lm = {w e W | Myw E ¢}, [plm = {wr, wa, wy, ws, we }




[w); s{w eW |w~; w'}




[w); = {w eW | w~; w'}, [wi];




[w); s{w eW | w~; w'}, [wi]; = {w1, wa, w3, wy, ws}




maz<,(X)=s{we X |Vw e X :w %, w}, tme X CW




maz<,(X)={we X |Vuw € X 1w =%, w}, rne X CW,

max <, ({wy, we, ws}) =7




maz<,(X)={we X |Vuw € X 1w =%, w}, rne X CW,

max <, ({w, we, ws}) = {ws}




maz<,(X)={we X |Vuw € X 1w =%, w}, rne X CW,

max<, ([we];) =7




maz<,(X)={we X |Vuw € X 1w =%, w}, rne X CW,

max <, ([wa];) = {wa, ws}




M,U)l ‘: sz
M, we W~ Bip
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Bap A —Kap

~(Bap V Bamp)

Ba—p A —Kamp
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STRONG COMMON BELIEF



Group Knowledge and Belief

¢:=Kgp | Bay | Cap | CBgy | CBEy



Everybody knows...

Kgp:= N\ Kip
icG



Everybody knows (n degree)

Kg = Kg...Kg
N——



Common Knowledge

oo
Cop= N\ Khop=Kep NKZp ANK2po A ...
n=1



Properties of Common knowledge

> = Cap— o
> = Cop — CoCayp
> = Cgp = CaCayp



Everybody Believes...

» Boy = /\GB#P
€



Everybody believes (n degree)

> Bg ::Bg...BG
———



Common Belief

o0

CBgy := _lngo = Bgp A Bégo/\ ngo/\ e

n



Strong Common Belief

CBty = Ca(Bay) = N\

n=

1 K& (Bgp)



Properties

O N oL WD =

= Cop — Chep

': Cgtp — CBE(/J

K= Chre — Cap

= CBy — CBgy

i CBayp — CBlLy

= CBGe = ¢

= CBlo — CBLC By

= ~CBp — CB5-CBlyp



Property Axiom Cgp CBgy CBLy
G

Factivity Op = ¢ v X X
Positive Introspection O — OO v v v
Negative Introspection —Op — O-0O¢p v X v

Table: Properties of epistemic/doxatic operators



TAXONOMY OF ASSERTIONS



Literal assertion vs. Non-literal assertion

S : ¢ in the context ¢
1. Non-literal assertion: CBg ;—¢
2. Literal assertion: ~C'Bg ¢

50
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1.Non-literal assertion

1. Non-literal assertion: CBg ;—¢

» 1.1. Conventional (non-literal) assertion

3 - OB g~ )
irony, metaphor, hyperbole etc.

» 1.2. Nonconventional (non-literal) assertion
W OBy (e~ ¢)



2. Literal assertion

2. Literal assertion: ﬂCBgH—'go
» 2.1. Trivial assertion
CB;',HSO
» 2.2. Non-trivial assertion
—CB:;’ P
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2. Literal> 2.1. Trivial assertion

2.1. Trivial assertion: CBg ¢
» 2.1.1. Conventional (trivial literal) assertion
3 OB (e~ )
» 2.1.2. Non-conventional (trivial literal) assertion

W OBy (o~ ¢)



2. Literal> 2.2. Non-trivial assertion

2.2. Non-trivial assertion: ~C'Bg ;¢
» 2.2.1. Deceptive assertion
Bg—e
» 2.2.2. Non-deceptive assertion
—Bs—p



2. Literal > 2.2. Non-trivial > 2.2.2. Non-deceptive

2.2.2. Non-deceptive assertion: =Bg—¢
» 2.2.2.1. Truthful assertion
Bgsy
» 2.2.2.2. Bluffing assertion
—Bgp



Epistemic Taxonomy of Assertions

Non-literal assertion
CB% u~¢

Literal assertion
-CBj p—¢

{1518 1.2.

Conventional Non-conventional 2L 2.2.
! ! Trivial assertion Non-trivial assertion
assertion assertion cB: ey
F : CBE (o~ )| | =3 : CBE y(p ~ ¥) s,u¥ S.HP

2.1.1. 2.1.2. 2.2.1. 2.2.2.
Conventional Non-conventional Deceptive | | Non-deceptive
gasertion assertion assertion assertion
F: OBy (e~ )| | 23 CBE (e~ v) Bs— —Bs—p
2.2.2.1. 2.2.2.2.
Truthful assertion | | Bluffing assertion
Bse —Bsyp
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