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STANDARD DISJUNCTIVE ENTAILMENTS

AN EXAMPLE OF STANDARD DISJUNCTION

(1) A country established a research center or a laboratory.
(a) A country established a research center.
(b) A country established a laboratory.
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FREE CHOICE PUZZLE

AN EXAMPLE OF FREE CHOICE

(2) A country may establish a research center or a laboratory.
(a) A country may establish a research center.
(b) A country may establish a laboratory.
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PRAGMATIC MECHANISM

ZIMMERMANN [2000]
Reinterpret deontic disjunction as a conjunction
(3) ♦(ϕ ∨ψ)≡�♦ϕ ∧�♦ψ

DOES NOT CORRECTLY PREDICT THE EFFECT OF
NEGATION

(4) A country may not establish a research center or a
laboratory
(a) �♦ϕ ∧�♦ψ
(b) �♦ϕ ∧�♦ψ ≡�♦ϕ ∨�♦ψ
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IMPLICATURES

ECKARDT [2007]
Implicature-based account

1. Informed speaker uses disjunction: ♦(ϕ ∨ψ).
2. Either disjunct would be more economical.
3. Infer that permissions are best described by disjunction

because either disjunct would be false.

4. Free choice effect: There must be some worlds where
♦ϕ ∧♦ψ and others where ♦ϕ ∧♦ψ
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PROBLEMS WITH IMPLICATURE-BASED
ACCOUNTS

WHAT IS BEING SAID AND WHAT IS BEING
IMPLICATED?
(5) X is meeting a woman this evening.
(2) A country may establish a research center or a laboratory.

CANCELLATION

(6) X is meeting a woman this evening but it’s only his
mother.
(7) A country may establish a research center or a laboratory,
although in fact a country may not establish a laboratory.
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PROBLEMS WITH IMPLICATURE-BASED
ACCOUNTS

WHAT IS BEING SAID AND WHAT IS BEING
IMPLICATED?
(5) X is meeting a woman this evening.
(2) A country may establish a research center or a laboratory.

CANCELLATION

(6) X is meeting a woman this evening but it’s only his
mother.
(7) A country may establish a research center or a laboratory,
although in fact a country may not establish a laboratory.
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CANCELLATIONS EXPLORED FURTHER

IGNORANCE

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

BOTH

(9) A country may establish a research center or a laboratory,
but not both.
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CANCELLATIONS EXPLORED FURTHER

IGNORANCE

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

BOTH

(9) A country may establish a research center or a laboratory,
but not both.



FREE CHOICE IN
DRIS

MARTIN AHER

INTRODUCTION

FREE CHOICE PUZZLE

PREVIOUS
ACCOUNTS

PRAGMATIC MECHANISM

IMPLICATURES

REDUCTION

RADICAL
INQUISITIVE
SEMANTICS

LANGUAGE

ENTAILMENT

DEONTICS

FREE CHOICE

IGNORANCE READING

PROHIBITION

NOT BOTH

WIDE SCOPE FREE CHOICE

COUNTERARGUMENTS
COUNTERED

ANDERSON’S
COUNTERARGUMENT

STRENGTHENING THE
ANTECEDENT

REDUCTION

BARKER [2010]
(10) ♦ϕ := ϕ → δ

(11) ♦(ϕ ∨ψ) |= (ϕ ∨ψ)→ δ |= ϕ → δ∧ψ → δ

ISSUES

1. Different violations and permissions
2. Negation

(12) ♦ϕ ∨♦ψ
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PROPOSITIONS AND POSSIBILITIES

PROPOSITIONS

σ |=+ p iff ∀w ∈ σ : w(p) = 1
σ |=− p iff ∀w ∈ σ : w(p) = 0

POSSIBILITIES AND COUNTER-POSSIBILITIES

Possibilities are persistent and maximal sets of worlds.
�ϕ� and �ϕ� are sets of possibilities.

pq pq

pq pq

(1) �p�
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NEGATION

NEGATION

σ |=+ ϕ iff σ |=− ϕ
σ |=− ϕ iff σ |=+ ϕ
σ |=+ ¬ϕ iff ∀τ ⊆ σ .τ �+ ϕ
σ |=− ¬ϕ iff σ |=+ ϕ

pq pq

pq pq

(2) �p�
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INQUISITIVENESS

INQUISITIVENESS

An utterance is inquisitive if it consists of two or more
possibilities.

pq pq

pq pq

(3) �p∨p�
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DISJUNCTION

DISJUNCTION

σ |=+ ϕ ∨ψ iff σ |=+ ϕ or σ |=+ ψ
σ |=− ϕ ∨ψ iff σ |=− ϕ and σ |=− ψ

pq pq

pq pq

(4) �p∨q�

pq pq

pq pq

(5) �p∨q�
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CONDITIONALS

CONDITIONALS

σ |=+ ϕ → ψ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=+ ψ)
σ |=− ϕ → ψ iff ∃τ.(τ |=+ ϕ and ∀τ � ⊇ τ .(τ � |=+ ϕ implies
σ ∩ τ � |=− ψ))

pq pq

pq pq

(6) �p → q�

pq pq

pq pq

(7) �p → q�
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CONDITIONALS CONTINUED

FALSE TAUTOLOGY RECTIFIED

�(p → q)∨ (q → p)�

pq pq

pq pq

(8) �p → q�

pq pq

pq pq

(9) �q → p�
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CONJUNCTION

STANDARD INQUISITIVE ENTAILMENT

ϕ |= ψ iff ∀α ∈ �ϕ� : ∃β ∈ �ψ� : α ⊆ β
p∨q |= p∧q, p∧q � p∨q

pq pq

pq pq

(10) p∨q

pq pq

pq pq

(11) p∧q

pq pq

pq pq

(12) p∧q

pq pq

pq pq

(13) p∨q
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CONJUNCTION CONTINUED

CONJUNCTION

σ |=+ ϕ ∧ψ iff σ |=+ ϕ and σ |=+ ψ
σ |=− ϕ ∧ψ iff σ |=− ϕ or σ |=− ψ

pq pq

pq pq

(14) �p∧q�

pq pq

pq pq

(15) �p∧q�
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ENTAILMENT

STANDARD INQUISITIVE ENTAILMENT

ϕ |= ψ iff ∀α ∈ �ϕ� : ∃β ∈ �ψ� : α ⊆ β

ENTAILMENT TEST [LEWIS AND LANGFORD 1932]
If ϕ entails ψ then it’s impossible that ϕ ∧ψ .

pq pq

pq pq

(16) �p∨q�

pq pq

pq pq

(17) �p → q�
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RADICAL ENTAILMENT

RADICAL ENTAILMENT

ϕ |= ψ iff ∀α ∈ �ϕ� : ∃β ∈ �ψ� : α ⊆ β and �ψ� ⊆ �ϕ�
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DEONTICS

VIOLATIONS

Proposition v .

DEFINITION OF DEONTIC “MAY”
σ |=+ ♦ϕ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=+ v )
σ |=− ♦ϕ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=− v )

pv pv

pv pv

(18) �♦p�

pv pv

pv pv

(19) �♦p�
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DEONTICS

VIOLATIONS

Proposition v .

DEFINITION OF DEONTIC “MAY”
σ |=+ ♦ϕ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=+ v )
σ |=− ♦ϕ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=− v )

pv pv

pv pv

(20) �♦p�

pv pv

pv pv

(21) �♦p�
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(13) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(22) "A country may establish a research cen-
ter or a laboratory."
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DISJUNCTION SCOPING OVER “MAY”
(14) �♦p∨♦q�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(23) "A country may establish a research center
or a laboratory but I don’t know which."
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NEGATION

NEGATING PERMISSION

(15) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(24) "A country may not establish a research
center or a laboratory."
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NOT BOTH READINGS

�♦(p∨q)� � �♦(p∧q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(25) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(26) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(27) �♦(p∧q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(28) �♦(p∧q)�
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NOT BOTH CONTINUED

NOT BOTH READINGS

�♦(p∨q)� � �♦p∧♦q�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(29) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(30) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(31) �♦p∧♦q�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(32) �♦p∧♦q�
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(13) �♦(p∨q)�

pqv pqv

pqv pqv

pqv

pqv

pqv

pqv pqv

(33) "A country may establish a research center or
a country may establish a laboratory."
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COUNTERARGUMENT COUNTERED

ANDERSON [1967]

1. �p := p → v
2. p

3. p
4. p∨ v

5. p → v
6. p →�p

pv pv

pv pv

(34) �p∨v�

pv pv

pv pv

(35) �p → v�
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EXAMPLE

(16) A man walked his dog and killed the president.



FREE CHOICE IN
DRIS

MARTIN AHER

INTRODUCTION

FREE CHOICE PUZZLE

PREVIOUS
ACCOUNTS

PRAGMATIC MECHANISM

IMPLICATURES

REDUCTION

RADICAL
INQUISITIVE
SEMANTICS

LANGUAGE

ENTAILMENT

DEONTICS

FREE CHOICE

IGNORANCE READING

PROHIBITION

NOT BOTH

WIDE SCOPE FREE CHOICE

COUNTERARGUMENTS
COUNTERED

ANDERSON’S
COUNTERARGUMENT

STRENGTHENING THE
ANTECEDENT

STRENGTHENING THE ANTECEDENT

pqv pqv

pqv pqv

pqv

pqv
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Proposition v .

DEFINITION OF DEONTIC “MAY”
σ |=+ ♦ϕ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=+ v )
σ |=− ♦ϕ iff ∀τ ⊆ σ .( τ |=+ ϕ implies τ |=− v )
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