
HE SEMANTCS &PSYCHOLOGY Of NEGATION :
TE AUSTRALIAN PLAN

,
NEGATION AS AILURE,

AND CARD SELECTION TASKS

GREG RESTACL
*

SHIRLING PHILOSOPHY SEMINAR & 19OCTOBER 2023

Mits MAK IS BASED ON JOINT WORK wit FRANCESCO BERTO

uttos :// consequently · org/presentation



MY PLAN

1
.

SCENE SEATING

2 . TRUTH CONDMONS FOR MEGATON

3
.

TAKING TWO DIEREN PERSPECTIVES

4 . CARD SELECTION NASKS

5
.

WHERE To Go from HERE



MY PLAN

1
.

SCENE SEATING

2 . TRUTH CONDMONS FOR MEGATON

3
.

TAKING TWO DIEREN PERSPECTIVES

4 . CARD SELECTION NASKS

5
.

WHERE To Go from HERE



This is joint work with
my colleague francesco Berto .





We are interested in the

Semantics of logical
vocabulary , and how

this connects with what

we do in our thought
and talk .



We are interested in the
TODAY I'll talk about

Semantics of logical the Semantics of negation
vocabulary , and how and some connections

this connects with what with the psychology of

we do in our thought reasoning

and talk .
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T A is true if and only if A is not true .



In terms of Situations

SHATA if and only if SHI A



In terms of truth values

~ (-A) = 1 if and only if ~(A) #1

(i.e., when W(A)= 0)



Generalising Truth Values

~ (-A) = 1 if and only if v(A) = 0

~ (-A) = 0 if and only if ~(A) = 1



Generalising Truth Values

~ (-A) = 1 if and only if v(A) = 0

~ (-A) = i if and only if v(A) = I

~ (-A) = 0 if and only if ~(A) = 1

If the entermediate value is taken to be

neithertrue nowfalse , we have a truth-value gap
.



Generalising Truth Values

~ (-A) = 1 if and only if v(A) = 0

~ (-A) = i if and only if v(A) = I

~ (-A) = 0 if and only if ~(A) = 1

If the entermediate value is taken to be

both true and false , we have a truth-value glut.



Generalising Truth Values

~ (-A) = 1 if and only if v(A) = 0

~(TA) = m if and only if v(A) = n

~ (-A) = b if and only if v(A) = b

~ (-A) = 0 if and only if ~(A) = 1

If you really want , you can have two entermediate
values for 'beth' and Neither - gluts &) gaps .



1 If yeu wonder how to evaluate the other legical
operators in schemes like this , meditate an

these Hasse diagrams . Conjunction is greatest
ICover bound , disjunction , least upper bound , as usual .

1

i·
0

↳



In the relevant logic tradition , this scheme

for negation (generalising beyend two
truthvalues)

is called the AMERICAN PLAN , because it comes

from thework of thetwo American legicians

J .MICHAEL DUNN NUEL BELNAP

* Inthis tradition
,
at least . The idea arose elsewhere

,
too

.



1 1
1

· i · i - e

0 0

The distinctive feature of these semantic schemes

is that truth and falsity are treated on a par
as distinct (though connected) Semanti statuses .



There are other ways
to generalise Bodeam regation .

SHTA if and only if SHI A .



Beth/Kripke Samantics for Intritions c logic

SHLA iff for every tys , tI A .



The Reutley Star Semantics

SH LA if and only if stYA .



The General Schem e....

SHA iff for every where sCt
,
tHA .



This scheme
,
in which negation is given atruth-auditional

semantics by way of a context-shift compatibility'
relation

has become known as the AUStRAUAN plan , because it

arose
*
in
the work of Australian logicians

Valerie Plumwood

(then Reutley)
Richard Sylvan
Chen Reutley)

* Inthis tradition
,
at least . The idea arose elsewhere

,
too

.



The distinctive feature of these semantic schemes

is that truth and falsity are treated differently .
Falsity (truth of a negation) , arises out of truth
↳ (in)compatibility .



These two plans are very different,
and seme take them to be in conflict .



My task here is not to ajudicate this

dispute , but to explore are ofthe

ways the distinctive features of the
Australian Man Semantics can

be applied .



Before that , let's see another tradition in

The Semantics of negation: NEGATION As
FAILURE

,

from legic programming & databasetheory



Treat a databaseD as verifying 2A if
and only of D fails to verify A .

(This looks a lot like Rodeam Negation ,
butthis is a database , not a world . S



Classical Truth Conditions

- I I -
American Plan Kripke/Beth RoulterStar Negation as
Semantics Semantics Semantics failure

-
Australian Man

Compatibility
Semantics



which of these approaches is CorReT ?



I am not the person

to give yeu a direct

answer to that kind

of question .



MY PLAN

1
.

SCENE SEATING

2 . TRUTH CONDMONS FOR MEGATON

3
.

TAKING TWO DIEREN PERSPECTIVES

4 . CARD SELECTION NASKS

5
.

WHERE To Go from HERE





Classical Truth Conditions

- I I -
American Plan Kripke/Beth RoulterStar Negation as
Semantics Semantics Semantics failure

-
Australian Man

Compatibility
Semantics



I will propose a view from which both

NEGATON AS FAILURE and a

AUSTRALIAN PLAN Semantics for

negation can explain different
aspects ofthe psychology of

reasoning with mag
ations

.



THE FRAMEWORK

SHA



THE FRAMEWORK

SHA
A

; &A jugemet
An agent's
evidence base



THE FRAMEWORK

SHA
A

I

ja I
An agents A judgementevidence base

Evidence bases are judgements are not
not worlds . sets of worlds -



THE FRAMEWORK

SHA
A

AccoRDING to S , A holds
/or is given) .

I

ja I
An agents
evidence base

A judgement

Evidence bases are judgements are not
not worlds . sets of worlds -



D B3 7
a b C d

S D B 3 7

~ - -
-

a

b -
- ~ -

2 - ~ - -

d - - - v
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D B3 7
a b C d

S D B 37

~ - -
-

a

b -
- ~ -

2 - ~ --

d ---

sItDa SI 3D SIDb SHH 7b



D B3 7
a b C d

·

When does this evidential

Situation support a negative
↳

judgement like 27b or 2 Db ?C



D B3 7
a b C d

·

Well, it depends on what you mean .



I'll take for granted that

frent kindsThere are dif
of cognitive processes

involved

in our information processings
including in our treatment
of negation & negative0

judgements .



let's work with two levels

of information processing

SIII A - fast
System1

sIt A - slaw
2 SYSTEZ

because were interested in

the psychology of

reasoning .



Immediate , fast reaction judgement

SH (A a basic judgement) if SHA

sIt TA ifand enly of SH,A



Immediate , fast reaction judgement

SH (A a basic judgement) if SHA

SHITA ifand enly of SH,A1

cat least when A is a basic judgement .
I leave it a open question whether

System I can deliver claims Such as unDa)



D B3 7
a b C d

SAIDa SIL3a SALBa SALFa



D B3 7
a b C d

SAIDa SIL3a SALBa SALFa

SHDb sA3b sAcBb sA27b



D B3 7
a b C d

SA Da SAza sAcBa SArFa

en
But clearly , these are not all alike ,
if you

know about the cord Setup

If you think for a little bit .



D B3 7
a b C d

SA Da SAza sAcBa SArFar
Card a doesn't have a 3 onthis

Side , but it might on the other.
-



D B3 7
a b C d

↳

-SA Da SAL3a sAcBa sIcFa/
M

Card a doesn't have a 3 onthis

Side , but it might on the other.
-

If the evidence base contains the constraint that
each card has a letter on one side o a number onthe other...
some reasoning can deliver this negative judgement.



D B3 7
a b C d

SA Da SAL3a SArBa sIYvFa2
2

We think these sorts of distinctions take a

bit more work to make . They seem more

like slow thinking : System 2 .



System 2 .

Show reaction judgement

SHA (A a basic judgement) if SHA

SHITA ifand enly of tHA , for
2

any
- compatible with S .



System 2 .

Show reaction judgement

SH A (A a basic judgement) if SHA
2

sit +A ifand only of tHA , for

any
- compatible with S .

This requires each evidence base to not only support
basic judgements , but a compatibilit relation between
evidence bases-- and system I reflection must

operate or those hypothetical evidence bases !



D B3 7
a b C d

A could have
t C B 37
-

a3 ontheother

~ - W - Side
a

S D B 3 7 - b -
-

--L

a
~ - -

- 2 - ~ -

I

~
d - - - -b -

-
- /

- ~ - -

N
u D B 37

1
d - - - v I a - - W

3-or it might
b -

- ~ - be a 7.
2 - ~ - -

d - - - v



This sort of considered reflection of

alternatives seems to model the

way we reason
about negations

when wetake ourtime



fast, easy , System I NEGATION AS AILURE

↑ Covergenerates)

This sort of considered reflection of

alternatives seems to model the

way we reason
about negations

when wetake ourtime

S Slow
, difficult , system2 AusiRAN PLAN
compatibility negation (accurate)
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D B3 7

Quarterly J. Exp. Psych. 1968

a b C d

Every card has a letter en one side i a number on
the other

which cards must you flip to verify "If a card has aDam
one side thereis a 3 ar the other" ?
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fewer than 10% of
theparticipants
answered

correctly
(add) ·



D B3 7

Quarterly J. Exp. Psych. 1968

a b C d

Every card has a letter en one side i a number on
the other

which cards must you flip to verify "If a card has aDam
one side thereis a 3 ar the other" ?

fewer than 10% of
theparticipants
answered

correctly
(add) ·



D B3 7
a b C d

Perhaps surprisingly , performance is much betterif you
negate the consequent. "If a card has aD on one side

b

thereisnt a 3 ar the other .
" (Choose a 4b .)



↑
!!!

There is a vast literature on card selection tasks !
It is not ourair to get to the bottom of

all of it .



1 wantto see hew contemporary work inwe

the semantics of negation can be tested for
Cognitive significance .



Insight 1 : Reasoning accurately about negations
land falsity) involves generalising over

compatible evidence bases , and this

is complicated .
It is not surprising

that we find this difficult .



D B3 7
a b C d

SIDa SIL3a SALBa SALFa

SHDb sA3b sAcBb sA27b

Insight2 : If System1 judgements about negations
are quick-and-dirty negation as failure
L

Judgements 3)
its not surprising that we

-

avergenerate answers .



D B3 7
a b C d

How ca we account for greater success in the

Regated consequent form
of the task :

"If there is a Den one side of the card

there isn't a 3 an the other" ?



Here we might use seme

concepts from Berto's

2022 book Topics of thought.

Judgements do not only
have

truth conditions - they also

have tepics .

Negation is tepic-transparent.

t(vA) = +(A).
So is the material conditional .

-> (A-B) = t(A)- +(B) ·



D B3 7
a b C d

"If there is a Den one side of the card

there isn't a 3 an the other" ?

-(Dx + (3x) = +(Du) - +(3x)

-(Dx + 3x) =
t(Dx)e+(3x)



D B3 7
a b C d

"If there is a Den one side of the card

there isn't a 3 an the other" ?

If our pre-reflective quick judgement of relevance
is guided by topic (in

this sense) then it is not surprising

that we might pick a Bb (at least) in
this Scenarios

,

whether we check Dx->73x or Dx+ 3x , Since

being all $ being a B is clearly an topic
.



D B3 7
a b C d

"If there is a Den one side of the card

there isn't a 3 an the other" ?

If we stop there , to consider only the clearly Dand]

cards
,
without considering the

othersides of add , we

chance on the right answer of the
Du+73 task ,

but eir on the Dr-Batask .



D B3 7
a b C d

"If there is a Den one side of the card

there isn't a 3 an the other" ?

Combining topic sensitivity
with alien as failureneg

System1) judgements brings every card into salience ,
which could explain why peopleare proce to overg

enerate

answers in eiter case,



D B3 7
a b C d

Contemporary work in the philosophy of

logic can give us new ideas about

possible cognitive mechanisms at play
W

in our reasoning judgements , whether

fast or Slow .



D B3 7
a b C d

Contemporary work in the philosophy of

logic can give us new ideas about

possible cognitive mechanisms at play
W

in our reasoning judgements , whether

fast or Slow .
There dees not need to be a ene-size-fits-all
approach . Pluralism seems Sitting here !
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This work is only just beginning !

1 . Read through existing results
with

logically - informed eyes .

2. Examinethe legical Literature fen

cognitively significant taals .

3 . Make conjectures, and test them .

40 Refine the conjectures & repeat ...



Thanks !


