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AIMS AND STRUCTURE

@ Show how to lift Aher's modified Andersonian deontic
semantics from radical to suppositional inquisitive semantics.

Apart from the effects of adding suppositional content, we
stay as close as possible to Aher’s original system.

We do encode deontic information in a new way, which gives
rise to variations of the system, but we don’t exploit that here.

@ Show how Veltman’s epistemic might as consistency check
can be lifted to a more general supposability check in IngS,
which also gives rise to a sensible notion of epistemic
suppositional must.

© Show that the interpretation of implication, suppositional
deontic may and epistemic might, are structurally strongly
related in the suppositional inquisitive semantic framework.




INTRODUCTION
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FREE cHOICE

FREE CHOICE: A PUZZLE FOR DEONTIC AND EPISTEMIC MODALS

DEONTIC FREE CHOICE

(1) a. A country may establish a research center or a
laboratory.

b. ®(pvaq)

EPISTEMIC FREE CHOICE
(2) a. Estonia might establish a research center or a
laboratory.
b. o(pVva)







DEeonTics IN INQS
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Basic NoTIONS

DEONTIC INFORMATION STATES

WORLDS AND RULINGS

e A world w is a valuation function such that for every atomic
sentence p: w(p) =1 (true) or w(p) = 0 (false).

w refers to the set of all possible worlds.

@ A ruling ris a violation function such that for every world
w e w: r(w) =1 (no violation) or r(w) = 0 (violation).

p refers to the set of all possible rulings.

FACTIVE AND DEONTIC INFORMATION
A state determines a set of worlds and a set of rulings:
e the worlds still possible according to factive information;

e the rulings still possible according to deontic information.
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Basic NoTIONS

DEONTIC INFORMATION STATES

NoOTATION
o Let s be a set of world-ruling pairs: s C w X p.
@ worlds(s) ={wew|3drep|{w,r)es}
o rulings(s) ={rep|Iwew|{(w,r) e s}.

DEONTIC INFORMATION STATES
@ s is a deontic information state iff
s Cwxp such that worlds(s) x rulings(s) = s.

o A state s is a set of world-ruling pairs such that if a ruling
occurs in s, it occurs paired with every world in s.

e This guarantees the independence of deontic and factual
information in a state.
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Basic NoTIONS

TWwoO PICTURES OF DEONTIC STATES

S1 | Wi Wo Wy
rp |11 10 00
r |11 10 00
rs |11 10 00
r, |11 10 00
So | Wi Wo Wy
rs | 11 10 00
re | 11 10 00
r |11 10 00
rg | 1110 00



DEeonTics IN INQS
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CLAUSES

DEONTIC SUPPOSITIONAL INQUISITIVE SEMANTICS

ORDINARY ATOMIC SENTENCES
o sET p iff s#0andVw e worlds(s): w(p) =1
e sk p iff s#0andVYw e worlds(s): w(p) =
o sE° p iff s=0

THE DEONTIC PREDICATE SAFE

e s=" safe iff s+ 0andVYw € worlds(s) and
Vr e rulings(s): r(w) =1
e s|="safe iff s#0and Yw e worlds(s) and

Vr e rulings(s): r(w) =
@ sE°safe iff s=0
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CLAUSES

CHOOSING DIRECTIONS IN DEONTIC STATES

Sq Wiy Wo Wy
rr |11 10 00
r. |11 10 00
r3 |11 10 00
ra |11 10 00

So | Wi Wo Wy
r5 | 11 10 00
rs |11 10 00
r, 111 10 00
rs |11 10 00
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CLAUSES

CHOOSING DIRECTIONS IN DEONTIC STATES

Sq W1 Wo Wy
rr |11 10 00
r. |11 10 00
r3 |11 10 00
ra |11 10 00

So | Wi Wo Wy
rs | 11 10 00
rs | 11 10 00
r, |11 10 00
rg | 11 10 00
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CLAUSES

NEGATION, DISJUNCTION, CONJUNCTION

NEGATION
e sET g iff sSET¢
@ sE" —p iff sSET
@ sE° —p iff sSE°p

DisjuncTion
e sETvy iff sET o or sETY
e sE"pVy iff sE"¢ and sE" ¥
@ SE° pVy iff SE° ¢ or sE°Y

CONJUNCTION
e sET oAy iff sSETp and sET ¢
@ sE" oAy iff sETp or sET Y
@ SE° oAy iff SE° @ or SE°Y
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CLAUSES

CLAUSES FOR IMPLICATION

o sET ooy iff aT[p]T £0 and Yu e aufp]™:
@ Vifromutouns: tE" ¢, and

Q@ unskty

o SE" oy iff Ju e aurfy]
@ Vifromutouns: tE" ¢, and
Q unskEy

o sE°p—y iff Arfp]T =0 or Jueap]":
@ difromutouns: tiE=" ¢, or

Q unskE°y

REDUCTION FOR A NON-SUPPOSITIONAL ANTECEDENT

sET -y iff ar[p]T #0 and Yuearfp]t: unsET ¥
SkE" -y iff and Jueamfp]t: unsE" ¥
sSE -y iff aTfp]t =0 or Jueamfp]t:unskECy
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CLAUSES

DEeonTic may

o sET oy iff ] #0 and Yuea(g]t:
@ Vifromutouns:tE=" ¢, and

Q unsk"' safe

o sk~ @y iff aT[p]T #0 and Yu e autfyp] T :
@ Vifromutouns:tE=" ¢, and

@ unsk" safe

o SE° @y iff aTfp]t =0 or Jueaurfy]T:

Q@ difromutouns: tiET g

FOR NON-SUPPOSITIONAL ¢

sET @ iff arfp]T £0 and Yuear(g]t: uns T safe
SE- @ iff arfp]™ £0 and Vueaumfp]t: uns=" safe
SE° @¢ iff atfp]" =0 or Juenatfp]T:uns=0




Comparing implication and may I
comparing sueeort
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COMPARING SUPPORT

COMPARING DEONTIC may AND IMPLICATION

COMPARING SUPPORT CLAUSES
o sET ooy iff ar[p]T #£0 and
Yuear[g]t: Vifromutouns: tE ¢
andunskE=ty

e SET®y iff afp]t #0 and
Yuearfp]t: Vifromutouns: tET ¢
and uns="T safe

OBVIOUS DIFFERENCE

e The one difference is that the ‘consequent’ of may is not an
arbitrary formula, but the deontic predicate safe.

sET®pe=skET ¢ - safe
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COMPARING SUPPORT

DEONTIC FREE CHOICE

FREE CHOICE

(3) a. A country may establish a research center or a
laboratory.

b. ®(pvq)

REDUCED SUPPORT CLAUSE OF & ¢
SET @ iff arfp]T £0 and Yuear(g]t: uns T safe

Sq ‘ W1 Wo W3 Wy
rr |11 10 01 00
rn |11 10 01 00

TasLe: st ET <®(pVvQ)




COMPARING IMPLICATION AND MAY
00@0000000

COMPARING SUPPORT

COMPARING DEONTIC may AND IMPLICATION

COMPARING REJECTION CLAUSES
o sk p—y iff ar[p]t #0 and
Jueafp]T: Yifromutouns: tE=T ¢
and unNnskE" ¥
o SE" ¢ iff arfp]t #0 and
Yuear[p]t: Vifromutouns: tET ¢
and uNs " safe

CRUCIAL DIFFERENCE
e The difference between implication and deontic may that is
characteristic for the modified Andersionian approach is that,
like in the support clause for & ¢, we quantify universally over
the support-alternatives for ¢ in the rejection clause as well.
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COMPARING SUPPORT

COMPARING DEONTIC may AND IMPLICATION

COMPARING REJECTION CLAUSES
o SE" -y iff arfp]t #0 and
Juenrfp]t: Vifromutouns: tET ¢
and uNs ="y
o sk ®¢ iff ar[p]T 0 and
Yuear[p]t: Vifromutouns: tE ¢
and uNs k" safe

DIFFERENCE DISAPPEARS, WHEN ¢ IS NOT SUPPORT-INQUISITIVE

e If ¢ is not support-inquisitive:

SE" Qo= sk ¢ safe
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COMPARING SUPPORT

DEeonTic FREE CHOICE

NEGATING FREE CHOICE

(4) a. A country may not establish a research center or a
laboratory.

b. =®(pvq)

REDUCED REJECTION CLAUSE OF ¢

SE- @¢ iff arfp]™ £0 and Vueaumfp]t: uns=" safe

Sq ‘ W1 Wo W3 Wy
rr |11 10 01 00
rn |11 10 01 00

TasLe: s ET =@ (pVq)




COMPARING IMPLICATION AND MAY
[e]e]e]e]o] lelele]e)

COMPARING SUPPORT

COMPARING DEONTIC may AND IMPLICATION

COMPARING REJECTION CLAUSES
o SE" -y iff arfp]t #0 and
Quenrfp]t: Vifromutouns: tE ¢
and uNs =~y

o sk ®¢ iff ar[p]T£0 and
Yuear(p]T: Ytfromutouns: tE=T g
and uNs k" safe

TAKING THE DIFFERENCE INTO ACCOUNT:
Q sE  ®pe=skE"¢p— -safe

Q sET - ®peskET ¢ — asafe

Q sETMp e skET ~p — —safe




COMPARING IMPLICATION AND MAY
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COMPARING SUPPORT

COMPARING DEONTIC may AND IMPLICATION

COMPARING DISMISSAL CLAUSES
o SE° -y iff atfp]t =0 or
Juenrfp]t: Atfromutouns: tiET ¢
orunNskE° v

o SE°®y iff arfp]t =0 or
Quenarfp]t: Atfromutouns: tiEt ¢

NO SIGNIFICANT DIFFERENCE
e The one difference disappears, when the consequent of the
implication, like the deontic predicate safe, is not
suppositional.

SE°®p e sE°¢p— safe
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COMPARING SUPPORT

DEeonTic FREE CHOICE

DISMISSING A FREE CHOICE PROHIBITION

(5) a. A country may not establish a research center or a
laboratory.

b. -®(pVva)

REDUCED DISMISSAL CLAUSE OF ¢

SE° @y iff arfp]t =0 or Juearfp]t: uns=10

DismissAL
(6) a. Well, no country will establish a research center.
b. -p

Sq ‘ Wiy W W3 Wy
rr |11 10 01 00
r. |11 10 01 00
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COMPARING SUPPORT

DEeonTic FREE CHOICE

DISMISSING A FREE CHOICE PROHIBITION

(7) a. A country may not establish a research center or a
laboratory.

b. -®(pVva)

REDUCED DISMISSAL CLAUSE OF ¢

SE° @y iff arfp]t =0 or Juearfp]t: uns=10

DismissAL
(8) a. Well, no country will establish a research center.
b. -p

Sq ‘ Wy Wo W3 Wy
rn| 11 10 01 00
r. |11 10 01 00
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COMPARING SUPPORT

CONDITIONAL PERMISSION

REDUCTION TO IMPLICATION

SET®p e skET p— safe

CONDITIONAL PERMISSION
9) a. If a country has a laboratory, it may establish a
research center.
b. p—®q
c. p— (g— safe)
d. (pAq)— safe
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SUPPOSABILITY CHECK

SUPPOSITIONAL EPISTEMIC might AND must

Might AS A SUPPOSABILITY CHECK

@ IngS comes with an epistemic modality ¢¢ that in the most
basic cases is a consistency check, like Veltman’s might in
update semantics (US).

@ In general, however, ¢ in IngS is a supposability check.

Must AS A NON-SUPPOSABILITY CHECK
e IngS -might gives rise to a sensible suppositional must,
standardly defined as Op := = O—¢.
e In IngS, Oy has the same informative content as ¢, but it
differs from it in suppositional (inquisitive) content.

e Conversationally, Og acts as a non-supposability check of —.
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SUPPOSABILITY CHECK

SUPPOSITIONAL EPISTEMIC might AND must

PERSISTENCE
e For Veltman, ¢y is a basic example of a non-persistent
update.
e In IngS, both G¢ and by are support / reject-persistent
modulo suppositional dismissal.
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SUPPOSABILITY CHECK

SUPPOSITIONAL might: THE INTUITIVE IDEA

<>Lp IS A PROPOSAL TO CHECK THE SUPPOSABILITY OF ¢ IN S.

@ s supports O iff

(a) AT[p]T #£0 and

(B) for every u € aurp]™ it is possible to suppose uin s
@ srejects Oy iff

(A) s#0 and

(B) for every u € aurp]™: it is impossible to suppose u in s
@ s dismisses a supposition of G iff

(a) AT[p]T =0 or

(B) for some u € aur[y] ™ : it is impossible to suppose uin s
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SUPPOSABILITY CHECK

CLAUSES FOR might

SUPPOSITIONAL might
o sET Op iff afp]T #0 and
Yuear[p]t: Vifromutouns: tE ¢
@ sE"0p iff s#0 and
Yuear[p]t: Atfromutouns: tiEt ¢
o sE° Op iff Arfp]t =0 or
Juentfp]t: Atfromutouns: tiET ¢

FOR A NON-SUPPOSITIONAL ¢

o s Op iff aTfp]T #0 and Yueafp]T: uns#0
o sE"Op iff s#0 and Yueau|p]t: uns=10

o SE° Oy iff afp]t =0 or Jueap]T: uns=0




EPISTEMIC MODALITIES
0000800000000 00000

SUPPOSABILITY CHECK

PERSISTENCE OF SUPPOSITIONAL might

TWwO ESSENTIAL FEATURES OF THE CLAUSES FOR <>Q0
@ Support and dismissing a supposition contradict each other
o Rejection implies dismissal

SUPPORT OF might CAN TURN INTO REJECT + DISMISSAL
e It can be the case that s =" ¢y and that it holds for some
more informed state t C s that t j=+ O, or even t == Oy, but
then it will also be the case that t =° O¢.

e Suppositional might is support-persistent, modulo
suppositional dismissal.
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SUPPOSABILITY CHECK

PICTURE OF MEANING might

REDUCED CLAUSES FOR might
o SET Op iff aTf]t #0 and Yueaup]T: uns#0
o sE"Op iff s#0 and Yueaumfp]t: uns=10
o sSE°Op iff Arfp]t =0 or Juea[p]T: uNns=10

11 10 11 10 11 10
(1) support (2) reject (3) dismissal

FIGURE: Op
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SUPPOSABILITY CHECK

EPISTEMIC FREE CHOICE

REDUCED CLAUSES FOR might
o SET Op iff aTf]t #0 and Yueaup]T: uns#0
o sE"Op iff s#0 and Yueaumfp]t: uns=10
o sSE°Op iff Arfp]t =0 or Juea[p]T: uNns=10

11 10 11 10 11 10
01 00 01 ‘ 01 00
(1) support (2) reject (3) dismiss

Ficure: O(pV Q)
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SUPPOSABILITY CHECK

DERIVED SUPPOSITIONAL must

Must AS A NON-SUPPOSABILITY CHECK
@ Oy is defined as ~O—¢
@ So, Oy is supported in s, when &g is rejected in s

e Oy is a proposal to check for supposability of —¢ in s

@ When the check for supposability of —¢ fails in s, &—g is
rejected in s and Oy is supported in s.

e Conversationally, a speaker proposing Oy, invites a responder
to suppose that —¢, in the hope that in her state - is (also)
not supposable.
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SUPPOSABILITY CHECK

SUPPOSITIONAL 7ust: INTUITIVE IDEA DERIVED FROM may

O IS A PROPOSAL TO CHECK THE NON-SUPPOSABILITY OF ¢ IN S

@ s supports Oy iff

(a) s#0 and

(B) for every u € awT[g]: it is impossible to suppose uin s
@ s rejects Oy iff

(A) ALT[]” #0 and

(8) for every u € awt[p]: it is possible to suppose uin s.
@ s dismisses a supp of Oy iff

(A) ALT[p]” =0 or
(B) for some u € at[p]~: it is impossible to suppose uin s
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SUPPOSABILITY CHECK

SUPPOSITIONAL EPISTEMIC 7MuUSt
skt op iff s#0 and
Yuearfp]™: Atfromutouns: tE=" ¢
skE"op iff arfp]” #0 and
Yuenatfy]™: Vifromutouns: tk= ¢
skE°op iff ATfe]” =0 or
Juearp]™: Atfromutouns: tE ¢

FOR NON-SUPPOSITIONAL ¢

sEToOp iff s#0 and Yuea|g] : uns=10
skE"op iff ar[g]” #0 and Yueawm[p] : uns#0
skE°Op iff Arfp]” =0 or Jueawmfp] :uns=20
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SUPPOSABILITY CHECK

PERSISTENCE OF SUPPOSITIONAL must

TWO ESSENTIAL FEATURES OF THE CLAUSES FOR DQD
@ Rejection and dismissing a supposition contradict each other
@ Support implies dismissal

REJECTION OF musSt CAN TURN INTO SUPPORT + DISMISSAL
e It can be the case that s =" O¢ and that it holds for some
more informed t C s that t =~ Oy, or even t =" O, but then it
will also be the case that t =° Og.
@ Suppositional must is rejection-persistent, modulo
suppositional dismissal.
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SUPPOSABILITY CHECK

PICTURE OF MEANING must

REDUCED CLAUSES FOR must

sETOp iff s#0 and Yueaum[yp] : uns=0
sk oy iff arfp]” #0 and Yueawm[p]": uns#0
skE° oy iff aT[g]”" =0 or Juear(g] :uns=10

11 10 ‘ 11 10

01 00 01) 00 01 00
(1) support (2) reject (3) dismiss

Ficure: Op
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SUPPOSABILITY CHECK

PICTURE OF MEANING must

REDUCED CLAUSES FOR must

sETOp iff s#0 and Yueaum[yp] : uns=0
skE"op iff ATfe]” #0 and Yuear[p] : uns#0
skE° oy iff aT[g]”" =0 or Juear(g] :uns=10

11 10 11 11 10
01 00 01 00 01 00
(1) support (2) reject (3) dismiss

Ficure: O(p V q)
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SUPPOSABILITY CHECK

SUPPOSITIONAL muSt AND NON-INQUISITIVE CLOSURE

The reject-informative content of Oy is nil:

Jloel™ = w

The support-informative content of g equals that of ¢:

Jimel ™ = el

But it does not hold generally that [Op]™ = [¢] .

at[p Vg™ ={lpllgll # ax[o(pvq)]T = {lplUlql}

pV q is support-inquisitive, but o(p v q) is not.

O(pV —p) is supported in every state, support of pVv —p
requires support of p or support of —p.
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SUPPOSABILITY CHECK

SUPPOSITIONAL 11i ght AND NON-INQUISITIVE CLOSURE

The support-informative content of Gy is nil:

Jlod" =w

The reject-informative content of ¢y equals that of ¢:

ool =gl

But it does not hold generally that [O¢]™ = [¢] .

AT[pAQ]” ={l-pl,I=ql} # Ax[O(pAQ)]” = {l-plU|-ql}

p A q is reject-inquisitive, but ©(p A q) is not.

O(p A—p) is rejected in every state, rejection of p A —p
requires rejection of p or rejection of —p.
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SUPPOSABILITY CHECK

SUPPOSITIONAL INQUISITIVENESS OF might AND must

SUPPOSITIONAL INQUISITIVENESS
e Both ¢ and Oy are never support-inquisitive or
rejection-inquisitive.
e But both &¢ and Op can be inquisitive in their suppositional
dismissal.
o ar[o(pV q)]° = {I-pl.|=ql}, and AT[O(p v q)] = {I=pIN|-ql}
e aur[a(p A q)]° ={lpl,Iql}, where acr[o(p A g)]T = {IpINIql}

PARTIAL SUPPORT AND REJECTION
e Dismissing a supposition of ¢(p Vv q) amounts to “partially
rejecting” p Vv g.
e Dismissing a supposition of o(p A g) amounts to “partially
supporting” p A g.
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SUPPOSABILITY CHECK

MODAL AND NON-MODAL IMPLICATIONS

REJECTING IMPLICATION

@ In IngS, not just p A =q, but already p — —q rejects p — q.

e Some may feel this is still asking too much, and that p —» ¢—-q
or &(p A—q) would suffice to reject p — q.

@ But both are not support-informative, they are already
supported by the ignorant state w.

@ But sheer ignorance about p and g should not suffice to reject
the proposal to update the CG with the information that p — q.

e Responding with p — ¢—=q or ¢(pA—q) to p — q, signals
unwillingness and not unability to accept the proposal.
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SUPPOSABILITY CHECK

MODAL AND NON-MODAL IMPLICATIONS

REJECTING IMPLICATION CONTINUED
@ Both p —» ©¢—=q and ¢(p A —q) do suffice to reject p — Ogq.
e By proposing p — Oq instead of p — g, one signals that
ignorance about p and g suffices to reject the proposal.
@ One only intends an update of the CG with p — q, in case the
other participants also already support that p — g or p — Oq.
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COMPARING MIGHT, IMPLICATION AND MAY
®
SuPPORT

COMPARING SUPPORT CLAUSES

Might
e sETOp iff Arp]T #£0 and
Yuear[p]t: Vifromutouns: tET ¢

ImpLICATION
o sET ooy iff aT[p]T #£0 and
Yuear|p]T: Ytfromutouns: tE=T g
andunskE=ty

May
o sET®y iff ar[p]T£0 and
Yuear|p]T: Ytfromutouns: tE=T g
and uns =" safe




COMPARING MIGHT, IMPLICATION AND MAY
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Dismissar

COMPARING SUPPOSITIONAL DISMISSAL CLAUSES

Might
o sE° Oy iff AT[p]T =0 or Jueaufp]t:
dtfromutouns: tiE=T @

ImpLICATION
o sE° ooy iff ATfp]t =0 or Jueap]":
dtfromutouns: tE=Tporuns =y

May
o SE°®y iff atfp]t =0 or Jueap]™:
dtfromutouns: tiE=" ¢




COMPARING MIGHT, IMPLICATION AND MAY
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REJECTION

COMPARING REJECTION CLAUSES

Might
@ sE"0p iff s#0 and
Yuear[p]t: Atfromutouns: tiET ¢

IMPLICATION
@ SET oy ff and
Juenrfp]t: Vifromutouns: tET ¢
and unNnskE"y
May

o sE"®¢ iff arfp]t #0 and
Yuear[p]t: Vifromutouns: tE ¢
and uNs " safe




COMPARING MIGHT, IMPLICATION AND MAY
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REJECTION

THE END

Thank you for listening!
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REJECTION

DEONTIC FREE CHOICE

IGNORANCE READING

(10) a. A country may establish a research center or a
laboratory, but | do not know which.

b. ®pv&®q
S ‘ 4] Wo W3 Wy Sq W1 Wo W3 Wy
rn |11 10 01 00 rn |11 10 01 00
rn |11 10 01 00 r |11 10 01 00
r3 |11 10 01 00 rs |11 10 01 00
rp 111 10 01 00 rs |11 10 01 00

TabLE: ©p TasLe: g
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