Western University

Scholarship@Western

Digitized Theses Digitized Special Collections
1988

Formal Semantics And Pragmatics Of Belief

Ronald Romane Clark

Follow this and additional works at: https://irlib.uwo.ca/digitizedtheses

Recommended Citation

Clark, Ronald Romane, "Formal Semantics And Pragmatics Of Belief" (1988). Digitized Theses. 1677.
https://irlib.uwo.ca/digitizedtheses/1677

This Dissertation is brought to you for free and open access by the Digitized Special Collections at Scholarship@Western. It has been accepted for
inclusion in Digitized Theses by an authorized administrator of Scholarship@Western. For more information, please contact tadam@uwo.ca,
wlswadmin@uwo.ca.


https://ir.lib.uwo.ca?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1677&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/digitizedtheses?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1677&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/disc?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1677&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/digitizedtheses?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1677&utm_medium=PDF&utm_campaign=PDFCoverPages
https://ir.lib.uwo.ca/digitizedtheses/1677?utm_source=ir.lib.uwo.ca%2Fdigitizedtheses%2F1677&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:tadam@uwo.ca,%20wlswadmin@uwo.ca
mailto:tadam@uwo.ca,%20wlswadmin@uwo.ca

ot Canada

l*l National Labra}'y g e

Bibhothéque nationale

rl

/\ >~

Canadian Theses Service  Service des théses canadiennes

Omawa Canaca
K'.A(ONJ

-

- = NOTICE

Théquahty of thrs migroform s heavily dependent upon the
. qualty of the onginal thesis submitted for mxcrofilming
Every effort has been madeto ensure the highest qualty of
reproduction possible

it p,adqes are missing. contact the universty which granted
the degree

Some Fages may have indistinct print especially it the
onginal pages were typed with a poor typewriter ribbon or
if the university sent us an infenor photocopy

L]

Previously copyrighted matenals ()Ournal articles, pub-
lished tests, etc.j are not fitmed.

Reproduction in full or in part of this microformis govermed
by the Canadian Copyright Act, R SC 1970, ¢ C-30

L

NL-330 (r 58/04)

A AVIS

La quahte de cette migroforme depend grandement de la
qualite de 1a thése soumuse au microliimage Nous avons
tout fait pour assurer une qualte superieure de reproduc
tion

Sl mangue des pages. vewilez communiquer avec
Ffuniversite qui a<confere le grade

L ]
La quahte dmpression de certaines pages peut lausser 4
désirer, surtout 81 les pages ornginales ont élé daclylogra
phiées a I'aide d'un ruban use ou S 'universite nNous a fau
parvenir une photocopie de Quahté inferreure

Les documents qui tont deja 'objet d'un drod d'auteur
(articles de revue. tests publigs. etc) ne sont pas
microfilmes

La reproduction. méme partielle de cette microforme est

sQumise a la Lol canadienne sur ke drot dauteur. SKKC
1970 ¢ C-30

Canada



) FORMAL SEMANTICS AND PRAGMATICS OF BELIEF

¢

by

Ron Clark
Iy
& -

Department of Philosophy

-——

Submitted in partial fulfilment _
- *®
]
of the requirements for the degree of

-

Doctor of Philosophy - Q&

Faculty of Graduate Studies
The University of Western Ontario

London, Ontarioc

March 1988

W3

@®© Ron Clark 1988




2

Permission has been granted
to the National Library of
Canada to microfilm this
thesis and to lend or sell
copies of the film.

The author (copyright owner)
has reserved other
publication rights, and
neither the thesis nor
extensive extracts from it
may be printeéd or otherwise
reproduced without his/her
written permission.

ISBN

[

1

L'autorisation a &té accoraée
4 la Bibltothéque nationale
du Canada de nmicrofilmer
cette thése et de préter ou

~ de vendre des exemplaires du

film.

L'auteur (tit@laire du droit
d'auteur) se . réserve les
autres Adroits de publication;

ni la thése ni de 1longs
extraits .de celle-ci ne
daivent @&tre imprimés ou

autrement reproduits sans son .

autorisation écrite.

-

0-315-40761-1

).
. . ..

" QU

»



Chief Advisor ; Examining Board

THE UNIVERSITY OF WESTERN ONTARIO a

w2 FACULTY OF GRADUATE STUDIES

CERTIFICATE OF EXAMINATION .
£

Date

The thesis by
‘ Ron Clark
entitled | . o0
Foimal Semantics and Pragmatics of Belief
1s accepted in partial ;Hlfilneh: of the

requirements for the degree of

Doctor of Philosophy

-

i’ APD( 428 Chai%métn%g

4

. i1



»
Al

——

It is argued that an adequate model-theoretic treatmext of

belief requires the devices of a "cw‘—dincn.aiqnai“ {ntensional logic;

-

a logic, that is, that can represent relevant features of the epis-

. temic situation of an agent in something .like the way~2 logic of

.indexicals represents possible contexts of discourse. The general

approach is illustrated informally by means of several examples,

*Kripke's "Puzzle About Belief" among them. A model theory is devel-

oped for a formsl laﬁguag; containing a belief'Opera;or,:quantifiers,

déserip:fan operator and identity predicate, snd a truth predicaté

- - ‘ . . - .
" and refgrence operator. Certain properties of the model theory are
> O - T )
demonstrated, and the application to "i{ndexical beltief"” is sketched.
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In the work to follow I wish to sketch a formal treatment of
the belief operator; an operator, that is, in a formwal language,
80 constrained semantically as to make it reflect important fealures
of the English verb 'believes'. The project is thus an exercise in

formal philosophy of language. The attempt to make this account

. - 4

responsihle to the most pervasive features of common practices of
belief attribution ngfesaarily leads to claims about the nature of
belief, and evidence of agents' beliefs, ;nd so forth; {mn other
word;, it involves forays into philosophy of mind and philosophy of
psychology. And in fact, the apﬁtoach to be developed has striking
implicatious for theories of propesitional attitudes. But it is

the broadly semantic task which is my principal concern here, and

accordingly, 'its sometimes controversial ramificatious for the phil-
{ .
osophy of mind are typically not explored. For e*egple, there is a ,

body of literature in which claims are made, and disputed, concern-
ing the sort of construals under which belief statementa can play a

role in the explanation of behaviour, an issue which I essentially"

Bl

ignore., The formal jdg has, I believe, an integrity which permits

this tack.

» .
The account I offer is a variety of possible worlds semantics,
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inspired p;imarily by writings of Richard Hontague,‘and Robert
Stalngker. Montague's eﬁﬂuisite formal work was coupled with an
unconcern Eorde;ing on disdain for questions Qf its psychological
relevance. Stalgaker, on tbg other hand, has brought forward. a deep
and highly original conception of the ﬁpilbsophical underpinnings ’
of possible worlds semantics, and its role in the philqsophy of
psychology. This couception motivates a&nd underwrites the usé of
the principal formal device to be employed in the sequel.

The proposal I ag'goi?g to make, td‘de;l ui:; problems like
that of substitﬁtion failures in belief contexts, reqiires that we
imaginelﬁossible worlds iﬁ wvhich certain wordQ of English (nameg,
for e;ampl;) have different intensions éhan they do in the aFtual
world, Against this';pproac§_it is sometimes objected that words
are essentially meaning-bearing items; hence, worlds ef the sort I
want to éqnaidé& don't exist-- any linguistic item whose intension
’diffe;s from that of any gfven item of)English, is a different word.

I invite those who share this concern to construe.me as speaking, not
of the same word having a different meaning, in some other world, but
rather of some word, which has the same phonological and syntactic
propettiés as the given item, and a different iﬁtension. taking the
place of the "original' word, in this other worl?:

Much of the focus of the discussion ;; follow wili be on
belief statements whose complement clauses are singular statements

involving proper names. The account itself 1is, however, general,

and in pdrticular is not. limited by comsiderations of grammatical
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category of items in the complement clauses.

Still, the generality may not always be obvious, in the ight

" of particular examples, and claim; which seem ‘straightforward uh;n
confined to belief statements of the sort indicated, may appear
problematic when applied to the wider class of belief statements.

I therefore ask the reade€r to keep in mind that, in tﬁe context ;f
certain examples or'arguments, I may sometimes speak simply of "Selief
statements", where it would be more precise to say ''belief statements
whose complement clauses are singular statemeants involving proper
names', The intention will be clear, I hope, and the degree of
loo;eness of séeech, tolerable.

In a similar vein (but possibly less innocuous) 1is my use of

_ the "de dicto/ de re" terminology. According to what is perhaps the

traditional view, de dicto and de re attitudes are distinguished by

their objects. The former have sentences, or sentence-like

propositions as objects, and the latter, (typically non-linguistic)

things in the world. And de dicto and de re stdtements are usually

distinguished by syntactic tests, based, for example, on the failgre
(or otherwise) of certain inferential principles, such.;s existential
generalization, and various substitutiom prineiples.

This 1is not, the sense in which I use the terms, as will become

clear. The objects of belief are not, on my view, intrinsically

de dicto or de re. Rather, belief statements admit of de dicto and

de re construals, based on pragmatic considerations, and the two

sorts of construal may or may not, in a given instance, differ. So
9
when | speak of an agent's de dicto belief that P, I should be

s
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understood to refer to that belief which is indicated bv a de dicto
construal of the statement that the agent believes that P; and
likewise when I speak simply of an agent's de dicto beliefs.

Roughly, the distinction I wish to mark is between those

- -

construals of belief statements that are, and those that are not,
conditioned by certain featurds of the epistemic circumstances of
the subject of the attitude. So, for example, I freely apply the

. ) ‘
terms to belief statements whose complement clauses are general state-
. s

‘ments. Despite such idios}ncrasies, I believe that this distincgion
has enough in common: with traditional ones to warrant the common

appellation.

In Chapter I, I sketch informally the treatment of belief, and
attempt “to marshal intuitions in its favour by applying it to a °

couple of problem cases, most notably Kripke's "Puzzle About Belief'.
* L

f

Next, in Chapter IT, the theory is characterized in somewhat more ‘

-

general terms, to locate it in a field of possible alternatives, and
to facilitate arguments which suggest that the likeliest alternatives,
within a broad1§ model-theoretdc approach, are seriously flawed.

An example due to Thomason, involviﬁg propositional attitude state-

L

ments whose complement clauses are universal generalizationsg, is

4
examined as well.

The formal presentation of the theory occupies Chapter III,

where, in add{tion, a number g§f simple (although abstract) eﬂ’ﬁS&es

are worked through, tg show that the model theory has the right

L]

properties. There follows a brief discusfion of belief statements

whose complement clauses contain indexicals, indicating informally

——

»
-
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how such‘scatements could be accomodated within the framework adopted,
and certain puzzles genmerated by such statements, resolved.

It should be noted at the outset that, in a certain sense,
this 1s not a formal semantic theory at all. The central techmical
device empYloyed is destgned to reflect the role of csrtain extra-
linguistic factor§ in the assessment of belief siatements, factors

which are plasiic in the extreme. The concluding remarks (Chapter V)

address this and related matters directly.
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UNPUZZLING DE DICTO BELIEF

It is widely held that allowing unrestricted substitution of
co-referential singular terms, within the context of attributions
of bgliéf, leads to counter-intuitive results. In particulaf, the
attribution of de dicto beliefs pose this problem, fo£ plainly an
agent may, through the most venial sort of ignorance, simultaneously
believe, for example, that the tallest spy is a spy, and that

Ortcutt is not a spy, even though, in fact, Ortcutt is the tallest

AY

.spy. In other words, permitting such substitutions will sometimes

LY .
lead us toattribute to an otherwise redsonable agent, patently

»

contradictory beliefs, For this reason, it is quite plausibly H;ld
that such substitutions are illicit.

The problem 1s especially acute for those who subscribe to
the theory that prop;r names have no descriptive content, that they

simply name. In the idiom of .possible worlds semantics, names, on

» ¢’

this theory, are rigid designators. Consequently, two naﬁes which

.

refer to the gsame object do so necessarily, in the sense that the
statement asserting their identity is a necessary truth. :
While it seems reasonable enough that the interchange of

arbitrary co-referential singular terms be prohibited in de dicto

belief contexts, it is more difficult to justify the prohibition

-

I3




when applied to co-referential names: statements which differ only

in occurrences (in extensional contexts) of co-referential names
will be necesserily equivalent, and hence, presumably, they will
have the same content, or express the same pﬂlposi:ion.- What, then,
are the grohnds for discriminating between belief attributions that
differ only in occurrences of necessarily equivalent statements? -

The grounds are the same as in the more general case. Where
substitution of co-referential names is allowed, it sebms, contra- -
dictory beliefs will congregate. Surely an agent might, without
inconsistency, believe that Cicero was bald, and that.Tully was
not. As before, it is argued, substitution must be.shunned. Jknd
the need to do so, even with proper pames, suggests that names do
after all have some kind of '"sense'", to which belief contexts are
sensitive.

According to Kripke,l the above characterization of the
problem is too crude. It fails to reflect the role of certain other
hmplici:_principles, relating to belief attributions, in producing
paradoxical consequences. That is, the "paradoxical" belief state-
ments result not just from the substitution principle, but also
from two other principles that pertain to belief attribution. Hence,
the substitution principle itself is not necessarily implicated.

The two principles just mentioned are the principle of
disquotathn:(henceforth, Disq) and the principle of translation
(henceforth, Trans), and, Kripke argues, they suffice, by chemselve?,

to produce examples quite similar to the familiar problem cases that

arise when subdtitution is permitted.
]




Disq is the printiple that what an agent assents to, he
believes (subject to qualifications designed to exclude obviously
irregular cases), ahd Trans is the principle that, roughly, normal
practices of tranlation b;tueen natural languages, preserve truth
even when appaied to statements odécurring within belief contexts.

It needs to be emphasized ttat the sort of belief contexts,
and belief attributions, to which the principlas are intended to
apply, are de dicto belief contexts, and attributions of de dicto
belief. Disq, for exampf!\\}s quite implausible when the resulting
belief statement is construed de re. Ralph may sincerely assent to
the statement 'the tallest spy is a spy', even though there is no
individual o{‘:hom Ralph believes it to be true, that he is a spy.

Trans, on the other hand, seems uncontroversial when applied
to belief attributions construed de re, amounting ;; lit;le more
than the thesis that translation between natural languages is indeedi
possible. In any case, Kripke is adamant on this point, his concern
.1s with de dicto belief.

The puzzle that Disq and Trans engender is this: Pierre,
who 1is, in effect, ;n ambi-monolingual speaker 'of French and English,
assents to statements in the two languages, whore standard trans-
lations intb_either language,aare contradictory. In the example, he
assents to-£oth 'London is not pretty', aud 'Lonures est jolie'. It
is easy to see that Disq and Trans will yield actributions of éontta-
dictory belfefs to Pierre. 'Does Pierre', Kripke asks, "Or does he

not, believe that London 1is pgptty?"z

It seems plainly wrong to attribute to him contradictory
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\
beliefs-- he doesn't know that 'London' and 'lLondres' name a single

_city. But then the only other alternatives involve rejecting his

own tesiimony, a rather drastic method of restoring coherence to.his
(putative) beliefs. '"As in the case of the logical paradoxas,"”
wvrites Kripke, ''the present puzzle presents us with a ?toblem for
customarily accepted principles and a challenge to formulate an
accéptable set of priﬁciples that does not lead to paradox, is
intuitively sound, and supports the inferences we usually make".2

I would like now to. indicate a theory, or rather, the proto-
type for a theor&; t??t I beliefc*gill in large meas;re, meet this
challenge.3 The possibility of~tbe‘sort of ipgioaah 1 want to take

;
Kripke has’ noted (on page 244 ¢ Kripke (1379); 3yé’especially in

Y

footnote 10). He writes? ° 2 - S
3 7

..1 would emphasize that™t¥ere need be.no countradiction in

maintaining that names are modally Figid, and satisfy a
substituctivity principle for modal céntexts, while denying
the substitutivity principl; for belief contexts. The entire
apparatus elaborated in "Naming and Neéessity" ;f the
distinctioé between epiSte$ic and'metaphysic;l qgces;ity, and
of giving a meaning and fixing a reference, was meant to show,
among ather things, that a Millian subatitu:&vity 19q£rine
for nod§l contexts can be maintained even if such L doqtrine
for‘episteéic contexts 1is rejectéﬁ. "Naming and N;;égéity”
never asserted a substitutivity principle for éﬁistemic
contexts.

L oY
It is even consistent to suppose that differing
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modes of (rigidly) fixing the refere’is responsible for :
the substitutivity failures, thus adopting'a position inter-
mediate be®leen Frege and Mill ...
The articulated £f&6rm of the approiFh I-will advocate has its source
in the writings of Robert Stalnaker, and {n particular, his papers
‘"Assertion", and "?ro?ositions".b | '

L) > In the former paper Stalnaker outlines a theory of assertiom

according to which "what is saidh, on 8 given occasion of utterance,
may differ in content from the propogition that cge utterance wquld

normally be taken to express. antr§l to the analysib‘he offers are
‘certain notions characterized in terms of a generalization of Lhe

familiar possible worlds semantics used to interpret .modal discourse.
. - -
On the ugeal account (as elaborated, for example, 'in Kripke's

.

"Semantical Considerations on Modal Logic"), sentences in a language
can be interpreted as expressing propositions, where a proposition
- X ) . .

is a set of possible worlds, or equivalently, a function from
-

possible worlds to truth vaiues; Then the queg{ion of whether the

proposition expressed by §~§entence is true or, false, is just the
question of whether or agp‘fhe actual world is one of, the worlds
purg - f .
where the propositionitakes the value "true”.
e , v
But pofsibhle worlds play anorther role as well, in determining

T ; ~. .

.

tﬁé-éruﬁh’or 53131Cy of statements— sometimes the propepsition

expressed by a given sentence can vary, depending on which possible

world is actual. Sentences involving indexicals provide obvious
: S -,
examples, »

So, on the generalized semantic account ghaE Stalnaker offers,

-
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statements are associated with propositional concepts, which are

I o

functions from possible worlds to propositions. The possible worlds
L}
in the domain of these functions represent features of possible

contexts (of utterance, in this case), that are relevant to deter-

mining what proposition is expressed. These notions represent, in
Q-sense, a pragmatic dimension of interpretation.

The semantic apparatus jdst described is well suited to
charactegizing fo}mally the distinctio; that Kripke urges (in "Naming
and Necessity'", and "Identity and Necessity'"), between the meta-

physicadl content of a statement, and the epfstemic grounds for making

. N

the statement. Kripke's doctrine that names are rigid designators

has the consequence that idenfity statements involving two names are

necessarily true, if true at all, and necessarily false, if false.

Thus, when one utters such a statement, or its demial, one expresses

P

either a necessary truth or a necessary falsehood. But in many )
- ’

cases, such utterances are quite non-trivial; that is, they are

~

informative.

. . -

This is explained, intuitively, by the fact that one-might
o -
not know whether- the statement is true or false, in spite of its

metaphysically august character. And formally, this lack of know-
ledge can be naturally represented by associating with the -state-

ment a propositional concept that maps some possible worlds omnto

the necessarily true proposition, and others onto the necessarily

false one. )

- * :

The possible worlds im the domain of this pfopositional concept

thus reflect an agent's epistemic situation. They are epistemic

1

1



possibilities according té the agent-- roughly, wavs that things .
could be, for all he knows. What he intends to convey in asserting -
the identity stateméent, then, is that the actual world is o;e of
those epistemic possibilities where the statement is neceggarily
true. In no one possible world 1s this proposition expressed by
the identity statement. It is the proposition which is true, in a
world w, just in case wha;eﬁp&‘proposi;ion is expressed by tﬂe
RN

ide:ntity statement in world w, is t,rufi,n world w.

Propositions of this sort are determined by the full prop-

ositional concept associated with a statement, and Stalnaker refers

to them as diagonal prOpositionS. They will for the time being be

-

denoted by *C(P), where P is the statement in question, and C(P) is

the propositional conceépt associated with it. They can be character-

ized more succinctly thus: *C(P){w) = true if and only if

C(P)(w)(w) = true. This, then, is how "what is said” can dlffer

from the proposition actually expressed by a statement.
Tp the second of the papers mentioned above, '"Propositions",

Stalnaker argues that propositions, in th& technical sense in which

. -

we -have been using the term, are properly thought af as the objects
of proposigiQnal attitudg?, such as belief. 56 to bel?eve a prop=-
osition is to believe that the actual world is a member of a certain
et of poaéible worlds. . -

. 1 do not wish to review those arguments here, but rather,

just to look atythe sugges%ion for dealing with one difficulty

raised by this view, namely, the difficulty of explaining how an

agent. can believe one, aﬁd disbelieve (or simpkz fail to believe)
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another, of two necessarily equivalent statements, such as, for \V/

example, two mathematical truths.
The difficulty arises in the general case becsuse two
! necessarily equivalent -statements are true in all the same possible

worlds, and so, there corr;apoﬁds to the statements only one
propesition, which an aéent may believe or not, but not both. This .
s problem (which differs little from the ome just mentioned above),
prenﬁts Stalpaker to osserve,‘
. Because items of belie® and doubr lack grammatical structure,
- . while the formul;tiona asserted and assented to by an agent
in expressing his beliefs and doubts have such a structuie,
‘thete is an inevitable gap between propositions and their
expressions. Wherever the structure of sentences is compli-
gated, there will be non-trivial questions about the relatiom

, between sentence;iand the propositions they express, and so
- -

there’ will be ro&é for reasonable doubt about what proposition
is expres?ed by a given sentence. This will happen on any
account of propos;tions which: treats them as anything other
than sentences, ;r close cépies of sentences.5

In‘the spézzfic case of Qathematical statements, Stalnaker suggests

th‘t "... where a persom fails to know some nathemacical truth,

there 18 a non-ac:uni possible world compatible with his knowledge

in which the nathenqéigal statement says something different than

1t says in this worlgn.® %’

in other words, the suggestion is that possibilities concern-

_1ng semantic featurog of natural langunge, play a role in determining

' .

- &



vhat proposition is in fact the object of delief, when an agent

assencs-to-oﬂe and only one of twq logically equivalent statements,

"or refrains from assenting to a logical truth. The proposition
believed is not necessarily the one that a linguistically omni-

»

scient being would: interprer the 3tatement(s) as expresaing.7
This approach is tailor-made for handling problems of

substitution in de-dicto belief contexts,., The problem, recall,
—= =t - .
grew out of the fact that a Kripkean account of proper names makes

statements differing only iﬁ'oiburrences of co-referential names

(in extensional contexts), necessarily equivalent. But now note

(. .

" that the fact (if i¢ 1is one), that a proper name rigidly designates
a given object, is insno wa§ mitigated by the possibility that it

could have denoted something else. Even if all proper names are

alwvays rigid designators, it still makes good sense to say, for

LN ]

‘example, '"'Jocasta' might not have named Jocasta'.

Now the 1ntqi;i§e reason for wanting to prohibit the inference

from 'BaFb' to 'BaFe' (Qhere 'BaP' regiesen:s the claim that a hhs

the de dicto belief .that P),.even wheny'd' and 'c"Eig*dly designate

the same thing, is that the agent, a, might not believe that they do.

This possibilicy will‘be represented in the propositional concepts

for 'Fb' and 'Fc¢', in the fact that in some worlds 'b' and 'c¢' do

»

not denote the same thing, even though relative to such worlds tHay

are still rigid designators. In' consequence, 'Fb' and 'Fc' will
4
not express the same proposition relative to each possible world in

the domain of the ptOpdéitional concepts associated with them. This,

-

roughly, is how an agent's fa{lur; to believe the substitution

14
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instances of statements he believes, is explained.

The explanatign can be made more precise. On the view being
sketched, the object of an agent's de dicto belief that b is F, is
*C(Fb), the diagonal proposition determined by the propositonal
concept associated with 'Fb'. The objects of de re beliefs, on the
other hand, are the propositions actually expressed by the statements
used in ascribing the beliefs.

Suppose, then, that an agent, a, has the de dicto belief that
b is F; i.e., BaFb. And suppose also that 'b' and 'c' are rigid
designators, and that b = ¢. What can be said about the agent's
beliefs regarding 'Fc'? On the view sketched above, one can infer -
that BaFc only 1if *C(b = c) {is true at all worlds where *C(fb) is
true, .

Recalling the characterization of what it is to believe a
proposition, and what‘it-is to have the de dicto beiief that b is F,
it i{s easy to see that

BaFb & [*C(Fb) = *C(b = ¢)] -~ Ba(b = c).
In other words, the semantic condi:ion which is necessary, for the
inference from 'Ban'xto 'BaFc' to go through, is sufficient to
warrant the conclusion that Ba(b = c).8 |

In general, the diagonal proposition defined on C(Fb) will
not be 1he same asg the proposition expressed by 'Fb' in any given
world. That is;A*C(Fb) $ C(Fb)(w), for arbitrary v, as a general

rule. It differs intuitively in that what it corresponds to is,

in effect, the proposition that 'Fb' is trua.9 This proposition

is true at a world w just in case what 'b' refers to, in w, has

15



has the property that 'F' expresses, in w+ An agent who believes
this proposition can be expected to assent to 'Fb' under normal
circumstances, since what 1is believed is that the linguistic items
'F' and 'b' are so related to the world and each other as to make
'"Fb' true. ®

In cases where a sentence P expresses the same proposition
relative to each world in the domain of the propositional concept
C(P), the diagonal proposition *C(P) will be the same as the prop-
osition which is the value of C(P) at any world w. In such cases
(1if they exist), the distinction between de dicto and de re belief
collapses, and an agent has the one if and only if he has thé other.
And this, I think, is the result one ®hould want for these cases,
where there is no uncertainty about what the reference of the relevant
linguist;c items might be. A
. When should’belief attributions be understood de dicto, and

wheh ‘de re? 1In the case of belief attributions involving singular

statements; I think they should be, and generally are, understood

de re, except when it is distinctly problematic to do so. To my

mind, this amounts to nouyore-than taking them at face value wherever
possible.

| Consider QOedipus. Presumably he believed that {t was‘B.k.
te marry Jocasta. Since Jocasta was his mother,_if his belief was
; de re belief, then he also had the (de_re) belief that 1t-uas o.k.
to marry his mocﬁer. But this he doubtless would have disputed.

He would have insisted that he believed that it was not o.k. to

marry his mother. The problem is avoided if we attribute to him

16
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only de dicto beliefs, so that his belief that it was o.k. to

marry Jocasta would not imply a gglief that it was o.k., to marry
his mother. But that just doesn't seéﬁ right. Sqrely‘his belief
was about Jocasta, that it was o.k. to marry her; 41i.e., his belief
was de re. This commits us to the view that he also had the de re
belief that it was o.k. to marry his mother.

But nothing in these attributions now prevents us from
attributing to him as well the de dicto belief that it was not o.k.
to marry his mother. And nothing in these attributions implies
that he held inconsistent beliefs, if de dicto and de re beliefs
are understood as outlined above. For thete beliefs to be consis-
tent, the propositions which are their objects must have at least
one possible world in common. And this can easily be the case,
provided Oedipus did not have the de dicto belief that Jocgsta was
éis mother. Which he didn't. . ~

Typicalfy, verbal reports are a reliable indicator of de
dicto belief. For de re beliefs, non-verbal behaviour is ;;;en a
better guide. . That Oedipus mftried his ‘mother is good reason to
think that he believed (de re) that it was o.k. to do so. But now
we are forced to regard his belief that it Qas not o.k. to marry
his mother, as g de diéto belief, 1f we are not to attribute to

3

him plainly contradictory beliefs.

—l

To make the example clearer, let Wor Wy and Vo be the only

relevant possible worlds, and suppose v is the actual world. Let

. j
_there be two objects, x and y, in the universe of ‘each world. Rel-

ative to these worlds and objects we can interpret a predicate
-~ ”~
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letter 'F' and individual constants 'b' and 'c¢' as follows:
let 'F' be interpreted as the property which holds of x in v, and
¥y, and holds of nothing in Vs - The interpretation will be indicated

diagrammatically like this

Let 'b' be interpreted as rigidly designating x. That is,

[ 4

And let 'c' also be interpreted as rigidly designating x. I.e.,

These interpretations of 'F', 'b', and 'c', determine the following

interpretations for the sentences 'Fb', 'Fc¢', '""Fc', and 'b = c¢':

18
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Associated with each sentence above is the proposition express-
ed by the sentence in the astual world, {.e., in v, But now we
want to considgr other possibilities, in particular, epistemic
possibilities according to an agent who is unclear about what the

term 'c' refers to. %Yor such an agent, we may imagine that there

is & possible world, say ¥y where '¢' rigidly designates y. That

-

is,

We can suppose, for simplicity, that this is tﬁg‘%nly
epistemic alternative which differs from the actual world in point

¢
of interpretation. In other words, letting iw ($) stand for the
k e

L L - -
interpret!%ingif ®' in w. » we suppose that iéo(F) iwi(F)

Bl S (F). We suppose al§o that iu (b) = iw (b) = iw (b), and that

2 . o 1 . 2
1 (¢} =1 (c). 1 (¢) is what was 9Just given above.
Uo Hz A~ l ‘ > . [
Relative to these genfralizeé~interpretations of "F', 'b',

and 'c', the following propositional concepts are determined’for 'Fb',

'Fe', 'b = c¢', and '“Fc':

19
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Now suppose we think of 'F__' as standing for the English
predicate 'It is o.k. to marry __', 'b' as stending for 'Jocasta',

and 'c' as standing for 'the mother of Oedipus'. It can be seen

that in the actu;l wqud (wo) the proposition ex}ressed by 'Fb' is
the;s&me as tha; expressed by 'Fc'. This proposition 1is the object
of Oedipus' de re belief that b is F, and since 'b' and 'c' rigidly
: denote'che same thing, it is the same as the de re belief that c is
F-- it }s the ‘bélief that, the actual world is either-wo or w,. ?
- The de dlcto belief that “Fc has as its object the diagonal
proposition of the ptopésitio&hl concept assoclated witXTTNFc', i.e.,
*#C(“Fe). (Diagonal proposit&ons are indicated by the diagonal dotted

’
lines in the diagrams.) And this proposition has world v in common

with the proposition which_is the object of the de re belief that



¢ is F. So these two beliefs are compatible oﬁ the view I've been

descfibing. '

But once the agent (Oedipus, in the example) acquires the 23
dicto belief that b = ¢, i.e., believes th; proposition *C(b = c), -
something has to give. Accordins:to Sophocles, it was the de re
belief th;t b is F which got droéﬁed, but we can egsily imagine things
turning out otherwise-- Oedipu§/might have refused to believe (de
dicto) that Jocasta was his mother, or he miéﬁt have decided (de
dicto) that in special cases it's o.k. to marry one's mother. I
don't think there are any general principles according to which
de re beliefs have to yield to conflicting de dicto beliefs, or
conversely,

In the simplified model given above, the propo§i£ion that 1s
;xpressed by 'Fb' is the same in each world in the domain of the
propositional concept C(Fb) (represented by the vertical éxis, in
the diagram). Hence, *C(Fb) is the same proposition as iw (Eig, an;
so, the de re belief that b is F and the de dicto belief czat-b is
F, ate the same. This feature, I think, properlyyreflects thé fact
that Oedipus (whose beliefs these are) is familiar not o&ly with
the person Jocasta,, but also with the use of the term 'Jocasta' to
refer to her. This is not the case with the term, 'the mother of
Oedipus’, and accordingly, the de re belief thathc is F and the de

dicto belief, that ¢ is F, are not the same.

It is important to note that a world such as w, 1is not an

1

impossible world where, for example, Joéksta i{s not Oedipus’' mother,

but a possible world where the terms 'Jocasta' and 'the mother of

2



Oedipus' name distinct enﬁities. and where they rigidlv name these
other entities. That such a world might be, for an ag;nt, an
epistemic alternative to the actual world, seems to me to be very
much in keeping with Kripke's account of names-- 1t is precisely
because & name carries with it no clue as to the identity of its

° \]

referent, that an agent's de dicto beliefs involving the name may

depend en such possibilities.

I have outlined a theory of ée dicto and de re belief which .
permits in the latter, and prohibits imn che former, inferences based
on "substitution of identicals”. It *is, moreover, a theory in whiéh
names function as rigid éesiqqstors. And I have argued, largely by
example, that it is an intuitively plausible one. It remains to

apply the theory to the somewhat different examples Kripke uses to

generate his ""puzzle'". If the puzzle continues to appear intractable,

it will surely count against the theory. On the other hand, the
theory might lead us to re-examine the intuitions omn which the
puzzle is built. So let us now try casting Kripke's examples in
terms of the approach described above.

Pierre is our agent, and he assents to the statemerts,
'London is not pretty', and 'Logdres est jolie'. On the basis of
Disq we say that he believes (de dicto) that London is not prectty,.

and also that-he believes (de dicto) that Londres est jolie.lq

Next Trans, applied to the latter belief statement, yields
the belief that London is pretty. The object of his "English/beliéf"

(that {s, the belief that is signalled by his assent to the English

22
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sentence), is *C(London is not pretty). What about his "French

belief", that London is pretty?

We ﬁgw; here two altermatives. We could say that since he
believes the proposition *C(London i3 not pretty), andi since
*C {London is not pret;y)fk\ *C(London is pretty) = A, that he there-
fore does not believe that London is pretty, and hence, we reject
Trans as a legitimate principle for de dicto belief. Or, we could
accept Trans, and argue that, since Pierre doesn't realize that
‘London’ and 'Londres' name the same city, *C(London is not pretty)f\
r\ *C(London i3 pretty) ¥ A. |

There is something right about each altermative, I think.
Pierre's '"English belief' and his "French belief'" clearly do not
have, as their respective objects, complementary prop;sitions. No
agent, on the view I am advocating, believes the actual world to be
a member of the empty set of possible worlds. -

However, if we choose to accept Trans, we must also either
accept as a general principle

* BaP & Ba“P - Ba(P & P),

carefully e;plaining"that when the an:‘Efdent is satigfied,
*C(P‘& “P) ¢ A; or we must deny it, carefully explaining that in
those cases uhere'che antecedent is satisfied, and the consequent
is not, *C(P)(\ *C(P) ¥ *C(P &§ “P), i.e., that we do not have on
the part of our agent ., a gross failure to draw inferences.

It is easfer simply to :eject Trans. In any case, the three

possibilities are equivalent, in that they each interpret the objects

- a )
of Pierre's "English" .and "French" beliefs as compatible propositions. _3‘



Rejecting Ttans’merely spares us the drudgery of continually explain-
ing ad;y seeming failures of ratiomality.

And what is more, it does so éf no real expense to our
intuitions. When we reflect on the details of the example, it be-
comes increasingly clear, I believe, that Trans is not & reasonable
principle to apply. Pierre is in the alfogether strange position
of being able to speak fluently é; French and English, and yet is

unable to translate from one language to the other (at the very

least, he {s unable to tyanslate sentences ;oncaining-ﬂLOndon' or
'Londres’'). Presumably, then, he would not have assented o 'London

is pretty'} ou the basis of his belhef that-Londres est .jolie, even

1f he had never acqulred his '"English belief" that London 1s not
- b .

pretty. -, _

This alome should give'us cause to pause. If an agent readily
assents to one statepent, and refuses to assent to its standard
translation into another language he Qnows,.ic is surely.grounds for
supposing that the statement and its translation are not, in his
view, equivalent. 1If we fur;her accept the strong principle of
disquotation (henceforth, Stromg Disq), that is, Disq together with
the converse claim that an agent who believes a statement will,

caeteris paribus; be sposed to assent to it, then failure to assent

to a statement implies lack of belief in it. Hence, Pierre's
failure to assent to 'London is pretty' implies that he does not
believe that London is pretty, and thus implies the negation of

Trans. Briefly,

Strong Disq - “Trans.

24



There is, in other words, a basic incompatibility between Strong
Disq and Trans, and even between simple Disq and Trans, if we also
accept as general principles
BaP & BaQ - Ba(P 5 Q),

and - “Ba(P & NP)l
And this really is':he pu;zle: something has to go, but what?

I have urged that Trans be rejeeped, and have considered as
well the possibility of denying one or the other ?f the two general
principles just gentioned. I have not quesfioned Disq. The reason

for this lies, na:urallf, in the characterization of de dicto belief

’ *
ds belief in the diagonal proposietion (associated with a statement).

For the diagonal proposition associated with & statement P corresponds,

in a certain sense, to the proposition that 'P' is true,ll and so,

it is natural to think of dé dicto belief, and disposition to assent,
as intimately related; reLat;&Tin a way that is well represented

by Strong Disq. Moreover, Trans is in essence a kind of substitution
principle, and on this account; substitutivity does not generally
hold in de—dicto_belief contexts. In short, it is a basic feature

of this model that it yields a definite response to the puzzle:
Pierre believes that London is not pretty, and does not bekleve that
London is pretty.

The propositional concepts employed earlier to characterize
Oedipus’ beliefs will do nicely for Plerre, also.  Let 'b' stand for
'London’, 'c' for 'Londres', and 'F__' for '__ 1is not pretty'.

(Thus, ' F_' stands for '__ is pretty', or equivalently, for simp-

licity, ' est jolie'.) Then Pierre's de dicto belief that London
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is not pretty, is the belief whose object is *C(Fb). His de dicto

belief that Londres est jolie has as its object *C(“Fc). These

propositions are joiptly true in wy- But ﬁl is a world where
*C(P = ¢) is false, ang 8o the inference from BaFb to BaFc, or from
BaVvFc to BaFb, is not justified.

The challenge of the paradox, aéain, was to "formulate an
acceptable set of principles that does not lead to paradox, is
intuitively sound,.and supports the inferences we usually make".
The above account eliminates the paradox, and fs, I have argued,
intuitively sound. Does it support the inferences we usually make?
In particular, how is one to r&ond to Kripke's argument in favour
of Trans, to the effect that if Pierre doesn't believe that London
is pretty, no monolingual Frenchman ever did?l2

Trans, it seems to me, owes its iﬁicial plausibility to the

“fact that, applied tc de re belief, it is virtually incontestable.
If a monolingual Frenchman believes, ;f Londres, that it is jolie,
then obviously he believes, of London, that it is pretty. But why
suppbse for a moment that an analagous relation should hold between

de dicto beliefs? The monolingual Frenchman who has the de dicto

belief that Londres est jolie, hag, in a certain sense, the belief

that a certain statement is true. Such‘fac:s do not support any
“{nferences to Beliefs about the truth of statements in a language

he does not know, nor to beliefs about the truth of statements in a
laﬁéuage h;>Aoes khow, 1f he is ignorant of the translation relation
between the languages.

In other words, the argument appears to issue from failing
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to keep clearly in mind the distinction between de dicto and de re
v p

belief. It is true that we are usually prepared to make ingerences
based on Trans, but ,his is due to the natural tendency, noted
earlier, to construe belief attributions de re whemever possible.
f£us, it appedrs to ne}_:he present approach does countenance the“
inferences we would make on reflection, and excludes only those that
are, on reflection, questiomnable.

I have focussed on the central example of Kripke's paper,
the example concerning Pierre and his beliefs about Londaon. The
other examﬁles he discusses are comp;rable, in spite of their
ideocsyncrasies, and, I submit, comparable treatment is appropriate
and effective. -1f so, what do;s this leave us with? It leaves us
first of all with the conclusion that de dicto belief contexts are
not "Shakespearean”, that is, tﬁat co-referential proper names can-
not freely be sybstituted in such contexts. This conclusion is at
odds with Rr%pké's final remarks.

However, the model used to characterize de dicto belief gives
a precise aceount o; when inferences based on such substitutions
are warranted, an ac;ouﬁc which teflects'exactly our intuition that
ic 1s when; and only when, an agent believes two names to be co-
refetential, that the inferences are Justified. Ihe‘model further
provides the frame;ork for an analysis oflbeiief statements, in
terms of which Ehe various pri&cdples, that jointly produce the
"paradoxes'", can be assessed, and an optimal consistent “set of prin-

ciplea chosen. And it does this, all the while conforming to the

desidératum that names be treated as rigid designators. - that 1is,
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it gives a principled basis for denying that de dicto belief contexts

are "Shakespearean', without falling back on a description theory of
- - ) - I
names. It is the right tool for the job.
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ENDNOTE

I have claimed that the various alternative ways of dealing
with the puzzle are equivalent, in that they each take the objects
of Pierre's beliefs to be compatible propositions. In another
sense they are plainiy inequivalent-- wirich principles one accepts
will determine which belief statements one endorses, and which ones
one withholds. This inequivalence is obscured in Kripke's example,
since it is Pierre's "French belief" that i3 intuitively dubious.
Those who are inclined to restrict the\principle of disquotation,
so that it is applicable only in cases where the correr¥ reference
of terns\is somehow guaranteed, will see Pierre's assent to the
French sentence as not meeting‘the conditions, that i{s, as not being
a candidate for disquotation. And those who reject the principle
of translation, will not translate the French belief statement. In
either case, it is Pierre's "English belief" alone that gets cert-
ified. .

But imagine the story changed so that it is assent to the
English statement that fails to qualify for disquotation, if either
does. Say Pierre is a mondlingual Frenchman who takes a tour of
England with a bunch of other monolingual francophomes, visits London,

finds it unlovely, and consequently comes §o assent to 'Londres

n'est pas jolie'. Back in France, he decides to study English,
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becomes fluent, and as a result of his indis;riminate reading, comes

to assent to 'London is pretty’'. As before, he doesn't realize that —
London and Londres are one city. Now, those who reject (as I will

say, meaning, reject or restrict) the principle of'disquotation,

and accept Translation at face value, will say that Pierre believes

that London is not pretty; and those who reject (or restrict)

Translation, but accept Disquotation, will say that Pierre believes

that London i{s pretty. And each will withhold the contrary belief
attribution. Letting 'P' stand for 'London ts pretty', and sticking

for the moment with our modified version of Pierre's sayings and

doings, we may summarize the relationship between principles and

-
statements as follows:

principle belief stadtement implied
L Disq BaP )
2) Trans BanpP
3) Closure under conjunction BaP & Ba\P = Ba(P & "P)
4) -~ Non~contradiction “Ba(P & “P).

The above principles form an inconsistent tetrad. To restore
consistency, it is not necessary to deny (or restrict) either Disq
or Trans. David Lewis, for example, seems to accept both, and thus

- 1s obliged to reject 3) or 4) 1nstead.l3 Although there 1is nothing
logically wrong with such an approach, 3) and'b) look a lot like

rationality conditions on belief, whereas Disq and Trans do not.
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So khany will prefer to withhold one or the other of the belie{h

attributions, and thereby avoild the need %or telling a long story,
like Lewis', to account for the apparently inconsistent attributioms.
. The difficulty can be avoided by placing strong restrictions
on the principle of disquotation, and this is the tack some seem to
prefer whenvconfronted with the puzzle.la In effect, the application
of Disq is confined to cases fhere the subject of the attitude can

be thought of as having a proper understanding of the reference of
singular terms in the sentences he assents to. In other words, Disq

is applicable only in cases where the resulting belief statement

can be construed de re.

Now a universal principle of disquotation is certainly
inappropriate if the resulting belief statements are goiné to be

construed de re (as was remarked at the outset of this Cﬁapter).

4

\
But the puzzle, as Kripke emphasizeg, is a ﬁﬁzzle for de dicto

belief contexts (indeed, the puzzle can be regarded as a kind of

<

test for whether one takes de dicto construals of belief-attributions
seriously)}. Thus, to restrict Disquotation to those cases where
the resulting belief statements can plausibly be construed de re is
not to address the puzzle at all.

The tension between Disq and Trans has two sources, already

noted. The first is their joint inconsistency in the pfesence of

3) and 4). The second is that Disq 1is naiurally appropriate’ to
de dicto construals of belief statements, and Trans to de re. One

can enforce uniformity in this regard by confining Disq to de re

.
contexts, that is, by refusing to apply it in the absence of



referential guarantees on the singular terms in the sentences to

which assent is given. I have claimed that this does not adq;ess
the problem, as conceived by Kripke.

Instead, we need a way of.eliminating inconsistency, while
devising a set of principles uniformly applicable to de dicto belief
contexts. This can be done by rejecting Trans outright as a prin-
ciple appropriate to belief statements construed de dicto, or less
radically, by adapting it to de dicto contexts, thraugh the imposi-
t#on of constraints on the translation of belief sta;ements,
constraints whicH eometimes will yileld non-standard tran®lations
of the -embedded clauses. - ‘

An obuwious device 1is to pranslate the embedded clauses 1nto.

v
a semantic meta-language. Thus, 'Pierre croit que Londres n'est pas
jolie' might be translated as 'Pierre beleives that the city he calls
'Londres' 1is not pretty' (ignoring for simplicity the problem of
translating items other than singular.:erms).l5 One can obviously
attribute to Pierre as well the belief that London is pretty, with-
oucnthereby convicting him of inconsistency. . .

Having indicated a preference for rejecting or restricting
Trans, rather than Disq (for the case of belief statements construed
de dicto, and where incomsistent belief attributions would otherwisé
result) I must now point out (if it has escaped notice) that this
approach seems to yield grossly counterintuitive results when applied
to my own version of Pierre's history. For instead of saying, 'Pierre
believes that London is ﬁtetty', and, 'Plerre believes that the city

.

he calls 'Londres' is not', shouldn't we be saying much the opposite?




Doesn't Pierre actually believe that London is not pretty, and that
some city he calls 'London' 1is?

The answer would be yes, if we were codgtruing the belief
statements de re. But we are not, and since we are not, since we

are concerned with a construal of belief statements for which ref-
;rentiality (of singular terms) may fail, the fact that Pierre's
"French belief" is really about Lon&on, and his "English belief"
not, is beq}&e the point. Pierre believes de dicto that London is

p¥etty, and we must not naysay him.

L



FOOTNOTES

el _ .

1. Kripke (1979).

3 ibid., page 259.
3. In the discussion below I confine my attention to examples

like Kripke's, 1.e., to belief statements whose complement clauses
are singular statements containing (what are presumed .to be) rigid
designatgrs. Other devices of singular reference intrcduce comp-
licatious which are not immediately to the point, and will be ignored

" in this chapter.

4, Stalnaker (1976), and Stalna?er (1478). 1 do not mean to
suggest that Stalnaker would endorse the treatment of de dicto and

de re belief that follows.

5. - 4Stalnaker (1976), page 87.
6. ibid., page 88. In Stalnaker (1984), he backs away from this

suggestion, for mathematical statements.

7. Hartry Field (1978), argues that chf suggestion cannot work,

sinceé, for an agent who knows the semantic rules for the language of

A

\
.



set theory (for exanple). the statement asserting that those rules

relate the Banach-~Tarski conditional (for example) to the necessary

truth, itself expresses a necessary truth, and so, on Sgglnaker's *

approach, camnot be doubted. This argument (which mppears on pages

14 - 15) 1is, 1 think, not so much a refutation of Stalnaker's view

as a reductio of the claim that an agent might both deubt the truth
2029

of a true mathematical statement, and also know the relevant semantic

rules, in the strong sense of "know" that Field presupposes.

[
In the case of ordinary statements involving proper names,

it is obvious that if knowing the semantic rules implies knowing the

reference relation, then one can fail to know the .semantic rules, and

still be a normal.and competent speaker of the language.

8.“ Here (and perhaps eL}ewhere), the eerm 'semantic' is used

~ T =
somewhat broadly, since the propositional concepts, on which diagonal
propositions are defined, depend not just on the actual semantic

properties of expressions, but also on how the agent is epistemically

situated. a

9. What the qualification "in effect” comes to here is spelled
out explicitly in Chapter V.
A remark is in order about my use of underlining. I under-

line phrases lifted bodily from other languages, in the usual manner.

b

Thus, for example, '""Pierre believes that Londres ést dolie". In
addition, however, I use locutions of the form 'that ¢' as a kind of

B . )
canonical name, in the metalanguage in which I write, of a proposition.
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Thus, for example, '"Pierre believes the proéosi:ion that London is

prettv”.

10. The dubious linguistic pedigree of this locution has troubled
some earlier readers, who seem to feel that a defective sketch of

the puzzle is bound to result. However, the transletion of 'Pierre

croit gque as 'Plerre believes that ...' is hors de propos.

What 1s at issue is the propriety ot translating what occurs within

the belief context.
o I have also heard it ¢laimed, as {f sself-evident, that such

-fiocutions, being mere;#ﬁord salad", are not part of any languagggzz
» > . .

all, Th;s'scrikes mé€ as a. very odd claim. I have heard "word salad” -

* ’ -
-~ -

spoken, evidently to the\\Q::izurposes, and with the same success, -

as any more familiar n@tutal nguage, Indee§, English itself,
considered historically, is a word salad. Kripke, in discussing

word gﬂ}gd (Kripke (1979)), does not‘explicitly claim that such
constructions are nét part of any language. He does, however, suggest
that they ;te not governed by linguistic rules (see footnote 10 to
"Puzzle'"). This too is not correct. Agreement with respect to

tense, number, gender, etc.,.is maintained, transitive verbs take
direct objects, and so gorth. Linguistic rules do not, of course,
determine whether, in a given context, items from one '"constituent"

language rather than another are used-- but then, linguistic rules

do not determine word choice in any language. Other factors do that.

11. Again, this needs to be qualified. See Chapter V.



12. Kripke (1979), page 256.
13. Lewis (1981).
-
14, Marcus (1981), and Marcus (1983); and Jotn Biro, in a paper

read at the 1982 meetings of the Society for Philosophy and Psychelogy,

a version of which appears as Biro (1984).

15. Note that in translating 'londres' as 'the city he calls
'Londres'', we may in some instantes be assuming too much. Perhaps
Pierre, obtuse in spite of his logical acuity, has taken too ligerally
a poetic apostrophe to London ("Londres, il se dit que tu n'est pas _

jolie, et je le croit ..."), and believes that 'Londres' 1is the name

of a woman.



POSSIBLE WORLDS SEMANTICS AND PROPOSITIONAL ATTITUDES

I want now to discuss in a somewhat more general way the
semantic device introduced informally in the first chapter, which
was there claimed to have natural applications in the interpretation

of propositional attitude discourse. First of all, I want to give

a rough "map of the terrain'”, within which to locate the issue;—;‘——_-\‘§\‘\\\

want to address, and to provide a particular perspective on them.
ffE/;ill mention what appear to me to be some significant advantages
o the use of this device, and also comsiderations which suggest
that any adequate treatment qf pfopogibional attitudes, within the
model-theoretic tradition; will hdve to employ this device, or | .
v
something essentially equivalent.

The device, to repeat, i3 a certain generalization of the
familiar possible worlds semantics for modal discoﬁrs;, according
to which sentences in a language are thought of as expressing prop-
ositions, which are identified with sets of possible worlds .

(intuitively, those worlds where the gentence in question is true),

or with functions from possible worlds to truth values, assigning
. . ——_

the value "true' to those worlds where the senterTe 1s true. The
question, then, 1s whether or not propositions in this technical

sense can plausibly be regarded as the objects of propositional

attitudes, such as belief.

38 '
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There are various reservations one might- have about the use
of possible worlds. At one extreme is Quine, who, famously, regards
the very notion of "possible worlds"” as hopelessly obscure. Others
do oot, but may, like Storrs McCall, insist on rigouroys admission
requirements for any candidate worlds. For presemnt purposes, I
want to put aside all such scruples about possible worlds. For they
do not bear directly on the central issues in the semantics of prop-
ositional attitudes; namely, the identity and individuation of the
propositional objects of the attitudes, and the closure conditions
on the aCtitudes.l What makes the possfsle worlds approach contro-
versial in this application is that it carries with it a particular
determination of these latter ifsues, a distinctive "taxonomy" of
the ogjects oé belief, for example; a  taxonomy which is often fel;
to be inappropriate to the task.
The question of the identity .and individuation of propositions
can b os;a as llows: which pairs of sentences (of a language L)
are to be regarded as expressing a single proposition, and which
palrs as expressing distinct propositions? Here is a possible
(partial) answer to the question: there are exactly two distinct
propositions, and every (closed) sentence of L expresses one or the
other of th these propositions might be thought of as the "True"
and the "Falge'"). h

At the other extreme, we could stipulate that -two distinct
sentences af L correspond to the same propositiom, that each sentence
expresses a different proposition from every other sentence. %n

this case, propositions might simply be surrogates for sentences,

39



e

preferving all (or nearly all) of the structure of the language L,
vh;reas the two-element algebra of propositions mentioned a nauenc
ago collapges almost all of that structure.2
There are, of course, intermediate possibilities. Something
equivalent to the Lindenbaum algebra results from mapping all (and
only) logically equivalent sentences on to a single proposition--
this algebra preserves the structure of L "up.to logical equivalence”.
Consideration of relevance relations among the -sentences of L will
\91e1d notions of a proposition that preserve more of.che structure
of L than does the Lindenbaum algebra-- some pairs of logically
equivalqnt sentences (but not others) will get mapped on to distinct.

~ propositions. The point of all this fs that there is a field of

alternativesgavailable, differing from oné another in the amount of

-
)
gt s

structure invested in the algebra of proposifions; or equivalently,
+ -in how "fine-grained" their propositions are; or again, in how *
» Cclosely (amd in what regpects) propositions are taken to resemble |
the sentences that express them.

So the problem is where, in this field of alternmatives, to
locate -our ¢oncept of propositions, with a view to treating them as
the objects of propositional attitudes. Propositions, in the sense
of possible worlds semantics, come with a built-iﬁ algebraic
s;ructure mucl like that of .the Lindenbaum algebra (the exact nature
of this structure depends, as the Lindenbaum algebra does not, on
the details of in:erprecati;n of the non-logical constants of L).
And so their use involves commitmen:s,'philosophical;y contentious

¢
ones, concemming the identity and individuation of propositions.

-
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If we conceive the problem in the manner laid out above, then

the most familiar arguments against the possible worlds approach
can be seen to rest on intuitions exerting a "pull'" on the char-
acterization of propositions, ip the direction of an algebra that
maximally reflects the structure of L. In defence of the possible
worlds approach, I will raise some difficuities with these arguments; ’
but ultimately I want to contend that there are fundamental, pre-
analytic intuitions concerning belief and meanimg, that '"pull" 'in
opposite directions, and thus that a major job for any semantic
account of belief is to come to terms with these opposing forces.
This job requires a special flexibility lacking in most accounts of
propositions and belief.

To begin with: let's consider some common objections to the
possible worlds approach. Belief in é—ptoposition, on this approach,

.

is characterized intuitively as belief that the actual world is one

L4

true'. It ?

of the worlds whlere the proposition takes the value
follows -immediately that belief is'closed under logical consequence,
for 1ogica1:consequence is repregéntéd in the algebra of propositions
as set-theoretic inclusion. But set theory is extensional-- hence,
it is claimed, sets of possible worlds are going to be '"too
extensional” to be the objects of belief. ~ .
It is also claimed that the deductive closure of belief, in

possible worlds semantics, makes agents '"logically omniscient".

Most objections focus on specific apparent éxamples of the failure

of belief to be closed under various extensionally valid, and even,

in fact, Lntlnsioﬁally valid, forms of inference. All of these are




really versions of the same objection. And the conclusion ﬁr;wn is
that, whatever propositions a;e, they must reflect more of the
structure of natural lang;;ge than the possible uorids approach a
allows.

In particular, it must be possible for sentences differing
only in occurrences of co-referential proper names to'expressidif—
ferent propositions (and this must be the case even 1funames are
regarded as rigid des{gnators; that 1is, even if names have the same
intension, gnd not just the same extension). Likewise in the case
of co-intensive predicates, or necessarily equivalent sub;sentences.

Call a linguistic context in which substitution even of intensionally

equivalent items fails, a hyperintensional conteg:.3 The claim,

’

then, is that belief contexgé are Wyperintensional, and that this
feature refutes the possible worlds approach. - : N

Well, let's see where this suggestion tékes us.

) Lél‘uq
suppose, that 1is, that logically equivalent statements, as ;ell as
(non-indexical) statements differing only’in occurrences &f co-
referential names, or co-intensive prédica:es, may express diff;rent
propositions. Note, however, that {f Fpey do express different
propositions, they do so necessarily, in the sensé that the grop-
ogsitions they express are fixed, and remain the. same no matter in
what context the statement occurs.a This seems to me to involve a
serious distortion of the very bhenomena of natural language to
which such accounts are meant to be sensitive. The distortiog
arises not simply from having the proptsitions expresséd by (non-

‘ )
indexical) sentences be invariant with respect to the contexts in °

-
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which they occur, but from that feature in combination with the
supposed hyperintensionality of belief contexts.

Let's consider an example. Suppose 'Jill' and 'Sue' are co-
referential names, which are not, however, substitutable in belief
contexts. In particular, say 'Jill walks' and 'Sue walks' express
distinct propositions, and so an agent might believe that Jill walks
without believing that Sue walks, or vice versa.

The trouble is that we apparently have no way of inferring
that an agent who believes that Ji1ll walks, an;'also that Jill is
Sue, therefore believes that Sue walks. We might imagine that this
agent knows who Jill i3 as well as any mortal could, and further,
that 'J1il11l’' and 'Sue' are, in the agent's ideoleét, as synonymous
as any pair of natural language items could be. For such an agent,
it is tempting to say that, to believe that Jill walks is to believe
that Sue walks. But on the present approach we can't say that. If
'Jill walks' and 'Sue walks' express different propositions at all,
they do so for everyage. To invetq a familiar argument, the semantics
of belief should not entail that agents are logically-obtuse.

A (deceptively) simple pargial remedy to this problem would

be to introduce’a meaning postulate stating that igents' beliefs

-

are closed under substitution of names believed to be co-referential.

Simjlar provisions would have to be made for expressions of other

- -

types, and for other sorts of inference.
In other words, once we have settled on a determinate algebra

of propositions and a uanue napping from sentences of L to that

algebra, together such as to allow failure of certain inferences in
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belief coqte.xts, some means will have to be found of accomodating
those particular cases in which the inferences plainly ought to
hold. Conditional meaning postulates might be proposed to lend the
needed additicnal flexibility to the theory. But the move is not
really adequate. In the first place, it seems wrong to attribute
to the agent of the previous paragraph two beliefs, rather than
saying that either of two belief statements could equally well be
ugsed to indicate his belief that Jill (Sue) walks.

A more important difficulty has to do with the underlying
motivation for a hyperintensional treatment of belief. It is in
deference to our intuition that an agent, who does not know that
J1ll 1is Sue, might believe that Jill walks and not believe thaﬁ'
Sue walks, that the embedded staCe?ents are treated as expressing

distinct propositions (and likewise with respect to other pairs

of equivalent, logically equivalent, or necessarily equivalgﬁc

statements).

-

But for any two statements, however they are logically
related, one can always find an (hypothetical) agent who will assent
(sincerely, reflectively, etc.) to one and not the other.' In
addition, there is sure to exist, among the agents who assent to a
given statement, considerable disagreement as to the import, pre-
suppositions, consequences, and so forth, of the statement. In
short, what I call the testimonial evidence suggests that no two
statements express the same proposition, and further, that, in

. some sense, sentences can mean different things to different folks.5

'

There are serious difficulties with the view that every
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sentence expresses a unique proposition. For one thing, the prob-

lem mentioned above of the closure of belief under various sorts

of inference, becomes intractable. That/is, suppose the algebra of
propositions is fisomorphic to the '"algebra' of sentences. Then 15
order to recover even the most trivial sorts of c¢losure of belief

(e.g., the sort that would allow us to infer Ba(P & Q) from Ba(d & P)),
the algebra will have to be augmented with explicit closure prin-
ciples, in the form of '"meaning p;;tula:es" governing belief state-
ments.6 But what set of meaning pogtulates could yield the right

sort of closure of belief for all agents? None, plainly; the

>
testimonial evidence 1is just too plastic. And this robs the account
of belief of any generality or naturalness.

Likewise, the view that a sentence may semantically express

different propositions, depending on how the agent is epistemically 3
situated, is presumably unacceptable (where non-~indexical sentences
are concerned). V

To deny either of these unattractive v}ews is to deny that
the testimonial evidence of agents is sufficient, or necessary, to
determine the identity or distinctness of propositions. In other
words, a decision té treat c%e algebra of propositions as any les;
*fie-grained" than the '"algebra" of sentences, is a decision to
cease, at some point, respecting the testimonial evi&ence of agents. .
At whatever point this occurs, it wiil become-necessary to explain
away the failure of belief statements to behave, logically, in

accordance with the demands of the testimonial eviaence.

Such explanations will be precisely of the kind one gives in




\}uppgrt of gg_sé_construals of belief statements. One says, for
ex;;SI!, that John, who believes that Hespéru# {s pretty, therefore
believes that Phosphorus is pretty, and his protestations to the
contrary are due to an (admittedly minor) confusion or ignorance
about the name 'Phosphorus’'. Now, if there is going to be some
identification of the propositions expressed by different sentencesg
and 1f the direct testimony of agents is discgpnted in virtue of
"Qg_ggflik;" considerations, what reason is tgere not to regard any
two necessarily equivalent sentences as expressing one proposition?
One might anticipate two sorts-of response to this question,
one having to do with the logico-linguistic tdlents that agents
might or might not possess, and the other in tetms of independently
specifiable features of the sentences themselves. One could say,
for example, that the assent or dissent'of competent speakers (a
notion that would have to be made precise) suffices to identify and
individuate the propositional objects of belief. Or one might
propose that the degree of comglexity of sentences, or relevance
re%ations among them, or some such, also helps determine propositional
identity, or lack of it. I'm not going to examine these matters
here.
- " For the moment, simply note that the “evidence' appealed to
in favour of a general hyperintensiocnal treatment of belief 1s not
coméelling, and that there is a sericus tension between the desire
to accomodate the differjng epistemic circumstances of differenc
agents (i.e.; by deferring to their testimony), and the desire to
keep the co;tent of sentences out in the open, as it were, public,

’
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fixed for all.

-

Let me lgad into a sketch of the appreach I want to advocate,
by giving it a quasi-historical context. Ex:ension;l logic may be
thought of as taking a point-valued semantics; that is, formulae
are interpreted by primitiye "O-dimensional" items-- the truth
values 0 and 1, for examﬁg;;-ifarly attempts to give formal semantic
. substdlice to alreaéy well articulated notions of modality proceeded
b§ expanding the class of values. The use of matrices (truth tables)
involving ‘more than two values permits the characterization of non-
classical connecéives and operators. However, it ]htns out that
no finite expansion of the domain of truth values can characterize
ptoperly the '"ordinary" modal operators.7 ’.,,//'

What finally did do the trick was classes of truth values
indexed by possible worlds. These may conveniently be thought of
as a one-dimensional extension of the notion of a truth value-- in
place of a single "point? value, 0 or 1, we now have an infinite
sequence of such values. In other words, where simply piling on

more (point-) values to interpret formulae didn't work, adding a

new dimension to the concept of interpretation did. In retrospect,

it seems just what intensional contexts require, in that it allows
N ;

-

the content of a formula to vary differentially with respect to its

truith value. L
L

In his papers "Pragmatics" and 'Pragmatics and Intensional

Fad

logic'", Montague elaboratgd on the sort of struodture the- indices

would need to have fn order to accomodate context sensitive elémeq‘s a

i}
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of na:ur;l language, like tenses and personal pronouns.8 He expanded
the notion of an index to include not just possible worlds, but also
moments of time, speakers, objects ostended, and so forth. An
apparent shortcoming of his treatment, pointed out by both Stalnaker
and Kaplan, - is that statements like 'I am here now' come out valid,
and that on Montague's semantics, a valid statement is necessary as
well.9 -

- What is clearly required is a wayv of letting some aspects of
the interpretation of the statement vary independently of otherild//‘/

so that the obvious contingency of the proposition that I am‘héfe now

can be secured. In particular, possible worlds must be allowed to

vary independently of the other elements of indices. At the same

time, we don't want to forfeit the intuitive "validity"” of\ihe state-
ment-- the intuitive fact, that is, that the statement will be true,
at any occasion of tokening, with respect to the 1nd?x of that

tokening (roughly, true whenever uttered). So the nén-modal aspects

of interpretation should be kept appropriately fixed together (to
indices). In short, a second (pr;gmacic) "dimension' to interpretation
is needed. This is just what is provided by systems like Kaplan's

Logic of Demonstratives: 0 " -

Kaplan's system does much to alleviate the problems raised
for a one-dimensional intelsional logic by natural language index-
icals. Similar problems nonetheless persist. These derive from the
apparent feature of natural language, that soma locutions are Lmore

intensional’ than others. Familiar examples of inferences involving

nodal.cogggxts, that Quine seems to have taken virtually to reduce



modal logic to absurdity, have pretty well lost their sting, large}y
as a result of Kripke's arguments concerning the nature of proper
names. Other such examples, formally very similar, continue to
trouble many philosophers.
The difficulty with a hyperintensional ‘treatment of belief

in a one-dimensional semantics 1{;5 in the attempt to accomodate

* apparently conflicting intuitions— in seeking a middle ground, it
sacrifices something-of each. The conflicting intuitions are that

Fhe content of a statement does not depend on what particular agents
know or believe, and that what belief sfbuld-be_ atrributed to an
-agent who assents to the statement, does.

Such problem cases as, for example, the abparent non-
substitutivity of proper nam;s in belief contexts, seem to call for
a way of allowing the propositional Dbjects of Selief to vary
differentially with respect to the propositions that interpret
statements outside of belief contexts. That is; these cases seem
to call for a two-dimensional extension of ordinary intensiongl
logic. -

Now, how is a second dime;sion to interpretation éo be
understood in the case of belief statementséll Very much by analogy
to the case of indexicals, only the relevant features of context will
not be physical locations, in space and time, nor whether the agent
is speaker, interlocutor, or something else to the discourse.
Rather, it is how the agent is epistemically situated that is

pertinent.

What needs to be represénred, in order to account for

43




substitutivity failures in belief contexts, is agents' ignbrance or
doubt concerning the content of the terms in question. This can be
done by associating with the terms, not just an intension (i.e., a
éunction from possible worlds to extensions), as is done in ordinary
one-dimensional modal logic, but a function from possible worlds to
intensions. The worlds in the domain of such a function can be
“thought of as ways things could be, for all the agent knows. Then
an égent'é uncertainty about the content of certain expressions can
be represented by a function that maps some of these worlds on to
different intensions than others. Possible worlds thus figure
twice h# the interpretation of gtatements, first as determinants of
possibl; contents, relative to an agent's epistemic situation, and
then as determinants of truth.

These two roles will be represented by the axes of a two-
dimensional array of extensions, as was'done in Chapter 1. For
example, given a term t of a certain logical type, there will be a
class of objects {al, ceea B, .L.} from which the extension of t is
drawn. We will again imaging the class of possible worlds to be
.numerically ;rdered so that functions from worlds to extensions
can be displayed as sequences of objects of the appropriate type,
and we will take the actual world to be first in line. Then if the
extension of t is ao, its intension t be ;ao, al. az, e,

and a function from worlds to possible intensions for t might look

like this: ’

-

)



HO wl Hz .
Yo ao al a2
¥1 % b1 b

Such a two-dimensional array associated with a term t will
be denoted C(t).12 The actual intension of t, then, 1is the top
(horizontal) row of C(t), and it will be denoted @C(r). The other
horizontal rows, that is, the C(t)(w), for 1 # 0, are the intensions
of t in worlds that the agent does not know to be non-actual. An
agent’s uncertainty about the content of a term t will be reflected

w, € dom C(t).

in the fact that C(t)(wi) ¥ C(t)(w,), for some Vi 3

h|

let us now consider an example brought by Thomason to show
the inadequacy of possible worlds treatments of propositional
aczitudes.l3 All groundhogs are woodchucks. Indeed, we might say
that this i{s necessarily so, since the terms 'groundhog' and *
'woodchuck' are simply different names for the same critter. But,
Thomasqn argues, the statement 'John is aware that all groundhogs
ate’groundhogs' might be true, while 'John is aware that all ground-
hogs are woodchucks' is false; hence (supposing propositions to be
the objects of propositional ;:titudeé) the emtedded statements must

expreds different propositions, and hence, the proposition expressed

by a statement is not adequately re*esen:ed by the set of possible




- worlds in which it is true.

Now, in a sense, if John knows what groundhogs are, then he
is aware that all groundhogs are woodchucks, even though 'woodchuck'
may not be part of his vocabulary. Conversely, if John is not aware
(in this sense) that all groundhogs are woodchucks, it is because
he doesn't know what groundhogs (woodchucks) are. If he can none-
theléss be said to be aware that all groundhogs are groundhogs, it
must be in some other sense than the above. It is obvious what that
sense is: what Jolm is aware of 1is that the statement 'All ground-
hogs ?re gr0undhogs;\(unlike 'All groundhogs are uoodéhucks') is a
logical truth. Whatever property 'groundhog' expresses, the state-
ment 'All groundhogs are groundhogs' will be true. But such is not
the case for 'All groundhogs are woodchucks'.

, To illustrate the situation, let us take properties to be
functions from possible worlds to sets of objects=-- those objects
that have the property‘in the world in question. The property of
being a groundhog, then, might be <X, Y, Z, ...>, where capital
letters from the end of the alphabet sta;d for sets. If so, then

. »
the same function 1s also the property of being a woodchuck. If x.

-

is an object in the domain of discourse, the proposition that x ifsy

’

a groundhog will be the s&quence of values Vi Vo, cee, Vir cees
where v,o= l if x is a member of the ith set in the sequence
<x,‘Y, Z, ...>, and v, = 0 otherwise. The intensions of quantified

sta:emeﬁts are then determined in the obvious way.
Now suppose an agent (Jobn, gay) isn't quite clear as to
what groundhogs are. For John; thén, there are properties other

than the property of (actually) being a groundhog, which are also



candidates for the intension of ‘groundhog'. That is, there are
possible worlds where the intension of 'groundhog' 1is not the
property of being a groundhog, whicﬁ John is unable to distinguish
from the actual world. These are not worlds in which, for example,
groundhogs are narsupia;s, but rather, worlds in which 'groundhoé'
may express the property of being some marsupial.

Let us say that v and v, are two such worlds, and that in vy
'groundhog' expresses the property <Y, W, X, ...> and in v,
<X, W, VvV, ...>.

Then relative to John's epistemic situation, the

following two-dimensional array is associated with the term

»

‘groundhog':
- X Y yA
G Y W X PPN
X w v

Assaciated with 'woodchuck' 1s perhaps,

X Y Z
W YA v v
Y X w

ﬁog consider the statements 'All groundhogs are woodchucks' and

'All groundhogs are groundhogs', and let 'P' and 'Q', respectively,
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stand for them. Then &C(P) = <1, 1, 1, ...> = @C(Q). So if 'John
is aware that Q' means that the object of John's awareness is 2C(Q),
then Jéhn is also aware that P. But the sen in which John is
aware that Q, and is not aware that P, can be \captuged on this
account by noting that *C(Q) = <1, 1, 1, ...> # <1, 0, 0, ...> =

= *C(P) (assuming that V, W, X, Y, and Z are distinct sets). That
is, when we incorporate into the model John's uncertainty as to what
groundhogs (woodchucks) are, there is no problem accounting for the
apparently discriminatory nature of his beliefs. Yet the objects
of belief are still propos;cions, understood as sets of possible
worlds.

It will be noticed that the above account involves distingﬁish-
ing two propositions, @C(P) and *C(P), each assoclated with the
statement 'P', and treats them as the objects of John's de re and
de dicto attitudes, respectively. I do not wish to argue heFe that
one and only one of these is the correct intension of 'P', nor to
claim that sca:ements.1n-proposi:ional attitude contexts are sem-
antically ambiguous., For the moment I would simply like to remark

that, if John can truly be said to be aware that Q, .and unaware

.

that P ('P' and 'Q' as above), it must be because the objects of his

propositional attitudes, as we describe them, are the kind of thing

that is sensitive to his epistemic situation, in a way that is well
represented in the dilagonal propositions *C(P) and *C(Q).

The above treatment can be generalized to apply to items of

any grammatjcal category. Thus, substitution problems do not, as is

so frkquenfiy claimed, refute the view that the objects of

N~




propoaitional attitudes are propositions, in the sense of possible
worlds semantics.
.

Among the consequences that distinguish this approach from
more familiar ("on;-dimenaional") ones, are the following. First,
siné: thﬁ domain of a propositional (or other) councept is determined
by the epistemic situation of an agent, the different circumstances
in which different agents find themselves will often determine
differen} concepts, with respect to a given statement (or other
linguistic item). As a result, the diagonal propositions may diff;r,
and so, two agents whc have the "'same' de dicto belief, in the sense
that a single statement may commonly be used to attribute belief to
each of them, can still have different propositional objects for

their belief(s).lh

It is not plausible, I think, to syppose that
all agents who ''share" a (de dicto) belief, do so in virtue of
believing exactly the same proposition. If they did, the only
Sandidate would be the proposition that the statement in question
is true. But this is a notoriously problematic suggestion, at once
too weak and too strong. De dicto belfz; has to have a certain
pragmatic plasticity to it.ls

Second, under sufficiently favourable epistemic conditionf,
an agent's de dicto belief thmt P may coincide with the de fe belief
that P. This seems intuitively right, if we take the de dicto
belief that P to be that belief which prompts assent to 'P'. We .'

are thus able to maintain a strong form of monism regarding the

objects of de dicto and de re belief, without the vexatton of

mn




reducing one to the other. There is no reducing to be done.

Third, closure of belief under logical consequence has the
right properties, without requiring special meiping postulates to
guarantee them; that is, the mongsm of the theory does not com-
promise the inferential idiosyncrasies‘of de dicto and de re
construals of belief attributions. This is important if: as 1
suggested earlier, no complete list of meaning postulates is possible
which will pr;;ide the right closure conditions on (de dicto; belief
for all hypéthetical agents. On the present account, one believes
the consequences of one's belief, where consequence is gf;en the
familiar set-theoretic tharacterization: a proposition B is a
consequence of A 1ff A<=B; or equivalently, 1if B = <bi, b2' ¢

1° 2o ...>, and the ay and bi are all in {0, 1}, then

for all {, b

and A = <3

>
i_a

g

Of course, if one's de die&to beligf that P differs from the
de re belief that 7, then the consequepces of that belief will
differ as well, and may or may not include particular propositions
that follow from the proposition that P. A sufficient condition for
an agent who believes de dicto that.P, to believe alsc that Q, is
for *C(P) < *C(Q). This wili be the case 1ff *C(P + Q) =

-‘<l, 1, 1, ...>; that is iff the agent believes de.dicto that Q

is a consequence of P.

To sum up; I've argued that tie usual objections to possible

.
worlds semantics, in its applications to propositional attitudes,

are founded on considerations which urge a de dicto-like construal
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of attributions of such attitudes as belief. These considerations
turn out to make life difficult for the theory that tries to
accomodate them within a "one-dimensional’ framework. Thev can
only be accomodated at the expense of equally fundamental, and
contrary, intuicions. No happy medium is available. The attempt
to find omne rﬁgu;gs in a conception of the ocbjects of belief which
is appropriate neither to the de dicto nor the de re construals of
belief statements. By forswearing the closure of belief under
counsequence that automatically accompanies the possible worlds
conception of propositions, one contracts the task of explicitly
étating the closure conditions for the full range of possible
inference-- a problem which probably has no adequate general
treatment.

None,of these difficulties attach to the two-dimensional

possible worlds approach. I conclude that it is to be preferred.

t
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wl  FoOTNOTES

1, . This }s not to suggest that ontological concerns are wholly
irrelevant to the matter. Rather, the point is that even 1if possible
worlds were abjured, certain problems in the semantics of propositional
attitude discourse would persist, and it is these which are distinct-~

»

ively problems of the interpretation of propositional attitude
discourse. ) )

For present purposes, possible worlds are primitive model-
theoretic items that play a certain role in formal théories-f
roughly, they are 'carriers" of non-extensionality. Does our uée
of pogsible worlds in doing formal semantics commit us to some sort
of realism about them? Only in the sense that the ordinary semantics
for classical (extensional) first-order logic commits us to Platonism
about mathematical objects-- namely, the setsa, functions, ordered
n-tuples, and so forth, used to interpret quantified predicate logic.
For that matter, the usual semantics, for clasfical propositional

logic commits gs to realism about truth functions in tgis same sense.
And just 'as appeal to a domain of 1ndivid;als involves no particular
commitment as to what individuals really are (i.e., as to whether
they are physical objects, constructlons out of sense data: ideas

in the mind of God, or whatever), so the formal semantic” use of

possible vorlds is metaphysically neutral. I can see no basis for

singling out possible worlds, from among the various model-theoretic
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A Y
devices we use, for special worry.

2. This way of characterizing the ﬁ}oblem: in terms of the
algebraic structure to be imposed on the ''domain" of propositionms,
is exploited by Richmond Thomason, probébly under the influence of

relevance logic. See Thomason (1980).

3. The term is due, I believe, to Cresswell. See Cresswell (1975).

Cresswell's approach involves investing the objects of belief (etc.)
with more structure than is the case in ordidary possible worlds
semantics; structure that "mirrors'" to some extent the syntactic
structure of sentences. Thomason,,by contrast; treats propositions
as primitive items in the model theory, lacking ev ';he internd.
structure of sets, but whose algebraic relations Ione another are
fmposed, externally, as it were, by meaning postulates. The present
discussion applies equally weil to both, since the 1mmediace‘20nce}n
is not with how hyperintensionality is achieved. This is not to

suggest that there are no philosophicdlly important differences

between the two.

4. This is not, of course, a consequence of the view that belief

contexts are hyperintensional, but a natural concomitant of it. If
v -~

it were allowed that non-indexical sentences might express different

propositions, depending on the context in which they occur, there

would be no need to regard belilef contexts as hyperintensional in

order to account for substitution failatﬁf, and the like. So I

\

5
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take it that hyperintensional approaches are motivated by.a pre-
. '
‘ .

!

sumption of the sott indicated.

The alternative to a hyperintensional treatment of belief
L 4

contexts that I am going to suggest, involves introducing f.ccr:ai.n

+

plasticicy in:o‘nappings from sentencas t;-pr;poaitions, vhen
sentences occur in <¢he conplcfrnt clause of a belief statement.
Possible worlds semaptics them suffice to account for intentional
phenomena, and have the virtue (as I see it) ef being ntnipally

non-extensional.

5. . Testimonial evidence I take to include, in addition to
straightforwnrd assent to and dissent from scntences,’repd}ts oé‘
general judgements about beliefs (e.g., "Believing that P 18 not
the same as believing that P and, Q or not-Q"), and perhaps some
non-vcrgal responses to linguistic stimuli, such as requests or
commants. In b;icf, testimonial evid;nce is behaviour, linguisctic

or otherwise, that is relevant to determining agents' beliefs about

meanings.
8s N

6. In Thomason's model theork\igg. cit.) meaning’postulaces

play Euo roles. First they determine the algebraic st}ucture of

the domain of propositions, and second, they determine the cfuth
conditions of‘p;opouitional attitude statemmfits (indirectly, by
constraining the relations of prOpositions to Fru:h values, relations
which, on his theory, are not intrinsic, as they are in possible

worlds semantics). It is the latter role we are, in effect,




conaidaridg here.

7. Thn; is, the modal operators of the Lewia systems, for
example. See Dugundji (1940) . Many-valued logics were of course
objects of independent interest, and were thcnnclveq sometimes
motivated by modal considerations, such as the presuied failure of

the law of excluded middle to. hold where '"future contingents' are

concerned.
8. Montague (1968) and Montagde (1970a). .

'. L] ~ . ‘
9. Stalnaker (1972); and Kaplin (}¥977). 1In fact, the resources

: b ]
of Montague's "Pragmatica” suffice to avoid the difficulty. See <he

discussion of "product models" in Montague (1974), page 107.

+

10. ibid. Also pub}ished in French, Uehling, and Wettstein (1979).

- ’)

11. The sketch to follow is, again, inspired by work of Stalnaker,

especially Stalnaker (1972) and Stalnaker (1976). See also Lewis

3

(1980) for'a discusaion of "double indexing".

-

12. The 'C' stands for 'concept', coming from Stalnaker's term
' 'propositional concept' for thosavprraya whoae’elemencs are all truth
values, and which are associated with sentences.

~ _. q\

’

13, Thomason (1980).
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14. The scare—quotes around 'same’', and the pareathetical 's' in
'belief(s)' are used in order to remain neutral between two ways of

speaking about the individuation of belief. What mstters, of course,

is how we individuate the propositional objects of belief, and not
vhather we say of two people, who assent to the same sentence, that

they share a belief.

15. See Chapter V, § 1, for a fuller discussion of this pc&i}ac.
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THE MODEL™ THEORY

1. Sketch of a Model Theory for a Non-quantificational Predicate

Language with a Belief Operator

Let D be a domain of individuals, W a class of possible worlds,
and I a set of interpretation functions iu indexed to possible worlds/

(intuitively, iv gives the interpretation of nomn-logical constants

-
.

relative to w). o

We define |w| = (w, : i, = iw}', the equivalence class of worlds
" Tk

that all index 1, e I. A'set x W is index-closed if v ¢ x S |v| g x.

Also let ‘(P"(w) = {x ¢ TP : w ¢ x}, the principal filter om
f(w) generated by w.

A model [ is a quintuple <D, W, @H(‘W), I, iv> for some w ¢ W
and iw € I; intuitively, iw is the standard interpretation according
-

to [.

Let £ be a language containing the truth-functional connectives,

and the following non-logical coustants:

) a class € of individual constants {a, b, ¢, ...}
[
and for each a >1,
i1) a class P % of n-place predicate constants
o

{F, G, ...}.



The sentences of £ are formed in the usual mamer.

The following conditions on interpretation functions hold:
L]

for each 1 ¢ I
. v

4 J

1) 1 :€ - Yp;
W
and i1) i..'Pn-'w (DxDx ... xD),
v — ___/
o times

(where tho:es the set of functions from X 1into Y).

Tha;n clauses represent minimal constraints on interpretations.
More restrictive constraintcs d,\rc possible, and perhaps (for some
purposes) desirable. For exampile, it could be stipul:ltld that each

1, € 1 be such that mg(iwld:) con

ain only constant functiomns; that

‘is, that the members of C are rigid signators.

Let [ now be a particular model <D, W, fwo(W). I, i“ >.
' o

W
df 1f ¢ 2 such that )

KYw e W( f(w) = 1 — iw (a)(w) ¢ iw (F)(w) ).
o o

‘I'hcn[l-‘a]r-

( Fa ]r.is the intension of 'Fa' according to [. The extension of

' ' r“ - r - -

Fa' in v (according to [) is then | Fz 1"k ( Fa ) (wk) f(wk)‘,
where 'f' i{s as above. The intensions (and extensions) of truth-
functionally complex sqntences are determined in the dsual way from
the atomic cases.

Lct [ be as above. Then w ¢ W is a standard world with respect
to [ if and only if { = { . 5
v w

Q

Suppose A € ‘@w (W). Then IA “df {1“ € I: we A}. We define
o .

&4



1A = 1f such that (Vx € U(G,TPI, ...,Pk, e e D E(X)(W) =
- 1v(x)(v), for iv € IA;

. - 1v (x){w) othervisc’.
o

:lA is the diagonal interprot‘ﬁ‘ion function, relative to A, and in
Cerms ;f it we can define uo-.;htng roughly equivalent to Montague's
"product model" construction. A might be regarded intuitively as '
a possible epistemic situation of an agent; that is, as a set of
wvorlds that san (hypothetical) agent é:nnot distinguish from the actual
world in point of in:nrpre:ation.' To facilitate this un&crstanding

of A, we henceforth assume that A takes only index-closed sets as

yaluas.

The disgonal intension of an expression ¢ of £ , relative to T

and A 1s [ & ]r(ik/iwo), wvhere P(iA/i' ) is the model like [ with
o

iA in place of iu [ ® ]r(ﬁﬁ/ivo) will be abbreviated [ 9 ]rA.
o

This corresponds to what was earlier denoted *C(9).

Let £, = £ U{B}, where 'B' is a binary operator taking an

individual constant and a sentence,.to yield a sentence. We stip-
ulate thar  1i4) 1,(8) ¢ "¢ P = ")

Belief in a proposition was characterized informally as belief

\
that the actual world is one of the worlds where the proposition takes

-

the value 1. Accordingly, in the sat-theoretic algebra of proposi- IS
tions, the beliefs of an agent form a non-trivial filter. This

condition needs to be imposed as an additional constraint on the

operator 'B', if ‘B' 1is ¢o reflect our intended conception of belief.

L 3
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In stating this coudition, we employ set-theoretic notation to char-
acterize properties of, and relations among, membars of w2, in a
straightforward, although literally incorrect way. For example, where
&, ¥ € "2, ve will vrite 9 ?, to mean (Vv € W) (&(w) < ¥(¥)). In
effect, wva are trsating the members of "2 as the sets of which they
are in fact the characteriscic functions.
' (Y, v e W(Vd e D(<d, &> ¢ L (B,
(wvhere A denotes the empty set);
. 111" (Vw, v e ) (Vd e D)(<d, & € 1 (B)(w') &
§ <d, ¥> € 1 (B)(w') = <d, N> ¢ L, (BY(w");
110" (Vw, w' e W) (Vd e D)(<d, > € 1 (B)(«') &
L& S Y -~ <d, ¥ ¢ 1v(s)(w')).

Then, for a given value of A, [ Bad ]I' 4 tf € "2 such that

£

(Vv e W( £w) = L= <1 (), [ 174> ¢4 B)wW).
’ - o o

This yields a de dicto-like reading, or & de re~like reading, of the

belief statement, according as iA deviates, or not, from 1w on the
o

non~logical constante in 9.

Ed

In chapter I it was rémarked that de re construals of belief
-statements are, so to speak, the designated construals, in the absence
of indications to tph contrary. Corresponding to this view is an

understanding of |v°[ as a "default value" for A. Thus, [ Ba?d ]F is

. not semantically anbigueua. This point is elaborated somewhat in

v . A\ ’ \
Chapter V. \
It should be noted that a model does not tell us what the
epistemic situation of any agent is, nor how to dc:;rnipc ie. It
)




&7

only tells us what the intension (and the extensiocu-in-a-world) of

a sentence like 'Ba¢d’' is, relative to a range of possible epistemic

situations. In this respect it resembles a model for a language
containing indexicals, say, personal promoums. Such models do not

tell us who is speaking, and wvho is addressad, but relative to a

determination of spesker and addressee, they give the intensions of

sentences like "You owe me $5".

In earlier discussion, we saw in an informal way how the
varying epistemic circumstances of agents could result in substitution
failures {n belief contexts. We want now to show that this feature
is captured by the above apparatus, by means of somewhat more abstract
examples. Aa in the c.élitr,infornal discussioa, we Uiii~suppose W
to be numerically ordered, so tﬁ;t functions with domain W ;an be
1dqgiffi¢d vith sequences of oﬁjcctg from the range oé’the function;

in particular, propositicad® can then be displayed as sequences of 0's

and 1's. This is an expository convenience only, and should not be

¢

taken as a real feature of the model theory.
Example 1.

Let [ be as above, and let D = N, the set of natural numbers.

Set iv (a)(w), = 0, for all we W,
o

iw (b)(w) = 1, for all w e W,
o




\

r
i, (c) = 1' (v,
o )

1, () = {1}, for all w e W,
o

1 (e)(w) = 2, for all w e W,
Y1

and set A= |v°|U|v1|;

and suppose that (Vx ¢ U (C , Pl, cees Pk, R - {c})(i“ (x) =

Q

=i, (x)). Set i (B)(w) = {<0, <1, 1, 1, ...>>} for all v € W.
1 o

Then [ BaFb ]r(w) = 1° for all w € W, since [ Fb ]rA- ( Fb ]I‘_
= <1, 1, 1, ...>. On the other hand, [ BaFc ]r(wl) = 0, since

[ Fe ]rA(v) = 1 {ff iA(c)(vl) € iwo(F)(wl) i1ff le(c)(wl) £

€1, (Aw); bue &, (w) =2, and 1 (P (w)) = {1}
o I o
In other words, according to the model [ and relative to A,
'BaFb' and 'BaFc¢' differ in truch value, even though the ('standard)

interpretacion function i  of [ has both 'b' and 'c' rigidly des-
o

lgnuing the same object. That is, substit‘u:ion of co-referential
names may sometimes fail on I‘ for A. The crucial feature of the

treatment (in Chapter I) of the examples involving Oedipus and Pierre ..
namely, the presence of non-standard interpretations of proper names,
indcxc::l to possible worlds, is precisely what the parameter A contrib-

utes in the example above, by including |wl}. 1, has the constant
1 .

[y

'c' rigidly designating something other than the "actual' referent
P .




2.' Model Theory for a Quantificational Predicate Language with

a - Belief Operator

Lat %Q be £ supplemented with the symbols 'Y* and '3",
and a class V of individual variables {=x, X1, Xy, ...}. A variable
assignment is a fgnction g8: V- D. The class of such assignments is
denoted G.

_ Lat & be a fd%idia having at most the variable 'x' occurring
free. 9¢(a/x) is the formula like ¢, put with a €  everywvhere
substituted for free 'x'. We will define [ ¢ ]1.8 = [ ¢ ]F 1if ¢ has
no free variasbles, and [ ¢ ]Tg s [ durx) ]F' if ¢ has free ogcurrences
of 'x', where 'ea' is an individual cona:n-;t not occurring in ¢, and

' is the model like I, with the (possible) difference that :L", (e)(w) =
' )

= g(x), for all w e W (i‘:’ being the standard interpretation function
o . .
of T'). The generalization to cases of formulae in more than one free

variable is straightforward. Note that, althouf§h i; is characterized

o

in terms of 1;’ , in general v, will not be the index of i‘" . Ounly
) o
- ' a 1

if iw (e) (w) g(x), for all w € W, 1is iw iw .

[o] Q Q
We define [ (Vx)¢ ]I‘ = ("f e uZ)(Vw &)/(\f'(w) = 1

—~ (Vg e (L 618w = 1)), o -
and [ Ame 1T« if e "D(Ww e M £(w) = 1 —
— (Jg e ¢ 18w = ).

Some further definitions are required, to cover the cases of




-

L}

statements involving quantifiers and the belief operator together.

For given e ¢ QZ, g €G, and x € V,

IA' = df {i;k Pw € Al;
At ey, vt e1h .
P'A "df r'(iA'/ivo)'
These definitions have the consoquence‘ that " ' " an?‘%',

L J
considered as operators on models, commute. That is, F'A - (FA)',

or in other words, PgA - RAS'
What this means is that epistemic situactions of ggents, however

In addition, 1if FA = [, them T'A - '

bizarre, cammot disrupt the interpretatioh of quantification. The

underlying intuition is that agents whose semantic ignorance or
confusion extends to logical devices like the quantifiers, are beyond
the pale, as far as an éd;qul:e theory of de dicto comnstruals of

. . -———_-?l—

belief attribution is concermed.

Example 2.

.

-

We want to show that it is not in general the case that

r o 1 ,
[ Ba(3dx)Px ]' = [ (Dx)BaFx ]_.\Let [ = <D, W, 'I?HO(W), I, iwo>,

and D = N, as™n the previous example, and set

1, (a)(w) = 0, for all w e W,
o

iwo(F)(wo) = A(the empty set),



19;(1=)(wk) = {k}, for x > 0,

and 1, (B)(w) = {<0, <0, 1, 1, 1, ...>}, for some
o

fixed vk.z Let A = |v°] (hence, 1,= 1'0).

1) Now, [ Ba(Dx)Px ]r.r (1f € "2)(Vv EW( f(w) = 1

— < (@), [ (3 x)Fx ]FA> €1, (B)(W)). Because A = Iwol, the
) o

right haod side of the equivalence is the same as

<1, (a)(w), [ (3 x)Fx ]I'> €1,

@w. [ (3 ]! -
Q . .

o
w ‘ N I'g
= f e 2(Ywew( f(w) =1+~ (Ddg e[ Fx ] 8w = 1)),
Given the charactefization of i" above, and the definitiop of [ ¢ ]I’g’
[e] - he .

it is easy to see that (3g € G) ([ Fx ]rs(vo) -1,

(3 € o[ Fx 18 = 1),
g ..

(38 ¢ ol Fx 178wy =D,

ethc‘era.
That is, | (Bﬁx)g]r = <0, 1, 1, 1, ...>.

Hence, [ Ba(d x)fx ]r(:k} = 1.

i1) Next consider [ (3 x)BaFx ]I~ -
¥

= (\f € wZ)(Vv € W)( f(w) = 1 «— (Dg e G)([ BaFx ]Fg(u) = 1) .,

-



— L 4

‘ ’ .o : ~ 1,
For any particular choice of g € G, [ BaFx ]I.8 = [ BaFe I,r =

= (1f € "2)(WYw e W( £Cw) =1 <1l (@) (W), [ re )0 A ¢ 1! (B) ().
- ) <0

Again, I"A = T'. Now suppose :har.‘g(xv) = 1. Then [ Fe ]I'" -

-
L

- (1f € "D (Yw e W £(w) =1 fy (W &1, M.

Given the definition of I'', this will be <0, 1, 0, O, 0, ...>.

. v e .
Similarly, 1f g(x) = 2, [ Fe ]I' =<0, 0, 1, 0, 0, ...>, and so

forth. Since 1 differs from i  at most on {e}, it can be seen
o Q -

ll"

that <i' (a)(w), [ Pe
Q
-

-Hence, [ (2x)BaFx ]r(vk) = 0. This comncludes example ‘two. < -

1] ) . N «
>- ¢ 1", (B) (vk), for amy choice of g € G.
3 o .

In ti€é above example A =.|w_|. This shows that the failure
-of 13" to commute with 'B' is not due to :l:xe ideosyncrasies of age \
épi;stenic situations~- . |w°'| is, in effect, :.he situation of smnc’
omniascience, accord'i;ng to T. '
P Thn‘: converse ~implication to._thg above, h.ouever, ho}.ds_. Thgt
is, [ Ba(39x)Fx ]F(u') = 1, whenever [ (3 x)BaFx ]r(w) = 1. For

*suppo‘se.that [ (2 x)BaFx ]r(wk) = i; for some fixed w,. Then

k ~
(38 € G)({ BaFx ]m(u,‘) = 1l; t.e., [ BaFe ]r'(,wk) = 1, where
. . 'l . .
' - y . ' . T'A
iwo(.) (w) ) g(x), for all w ¢ W. .-S‘o <iwo(a) (‘UK) , [ Fe ] > g

y ’ )
€ i; (B) (uk). Now 'i'; differs from iw at most on {e}, so it follows
.0 5 0 ' 0

—
-
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that <i'°(a)(vk). { Fe ]r'5> € 1UO(B)(wk);

i.e., <1q°(‘)(“k)’ { Fx']r8A> € 190(B)£"k);

so <iv°(l) (v, ('9 x) Fx ]rA> € iwo(B) (w23

hence ( Ba(® x)Px ]r(vk-) - 1. . . -

“ar

Notice that the above considerations turn on no assumptions” .
concerning the value of the parameter A, and Ehat the penultimate
step depends on coandition 111)''', the "deductive closure" of belief.

Parallel results for the universal quantifier, naturally, obtain as

.

well.3

A further example will serve to give a bit more of the flavour
of the tresatment of belief, and also to anticipate later developments.

Let us consider whether, and under vhat conditions, 'BaFb' implies

'(3x)Bak'.
Example 3.

-~

Suppose that [ BaFb- ]I"(&:) = 1, for some fixed w, - Then

<iw (a) ("k)’ [ Fb }rA> €l (B)(w,). Néw we want 1if possible to
o . . Yo k Q) SR

show that [ (3 x)BaFx ]I_‘(w,‘) = 1. This would follow 1if '

-~ ( BaFx ']Fg(wk) = 1, for some g ¢ G; that is, 1if
- ' &
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<1v°(‘)(wk)' [ Fx ]I‘8A> £ ivo(B)(wk), vith respect

”®
to the same variable assigmeent g. And we could get this if it

wvere possible to substitute [ Fx ]YgA for [ Fb ]rA. Now, [ Fb ]rA -

- [ Fx ]rgA provided that

1) A= lw |,
\ o
yd
11) 1w (b) is a constant function,
o -
agd. , 111) - g(x} -41wo(b)(w).

Variable assigmments act like rigid designators. i) and 1i1i) suffice
to guarantee that iA(b) is a constant function, and iii) ‘yields co- i

refc;‘ntiality. Thus, if conditions i) and 11) are satisfieq, 'Bafb’

lies '(D x)BaFx’'. : - . .

o d

Where iA(b) is not a constant function, it is easy to see éhat
the implication fails; 1.e., that there is a model [ and a world w
h that [ BaFdb ]r(w) =1 and [ (3 x)BaFx lr(w) = 0. For suppose
that there exist w, w' € W such thac 1, (0 ) 4 £,(0)(w). In

particular, set i1 (a)(w') = 0, for all w, w' g W;

iw (b)(w) = k+l, for all w ¢ W, and all k e N;
k , .

-

iw(F)(wk) = {k+l}, for all w ¢ W, and all k € N.

’

Let AU

wl¥els o
‘ ! , LIS
and 1U(B)(u') = {<0, <1, 1, 1, ...>}, for all w, w' € W. -
According to the above, [ BaFb ]r(w) = 1, for all w € W. But




“~

[ i ]TgA .'<0, e 990, 1, 8, ...2, f&r g(x) = k. So,

k times

-—_\

———

e @), [ Fx 1TBAs ¢ 5,8, for aay v, w' € W.' In other

’

{- wrds, [ (Dx)BaFx ]f(') = 0, for ¢ll w e W.

4
1A(b) is constant on}V'Lf iw(b) - 1“.(b), for all w, w' € A
(sssuming that for w € A, iv(b) is  canstant). Thus, the comstancy

- of iA reflects the agent's correct-understaﬁding of the reference

of 'b'. . /

N

3. fdepci:y and Definite Descriptions

. Let £* be EBQ (- 1}. Them

,1\9 - 810 Tt Gf e z)(\/v EW( f(w) = 1~

=+ [ a] (w) - [ 81 (w)), where [‘a ] ' (), fof aeC.
o

/ - is the dcscriptidn operator, generating terms of the form

\x$ from formulae containing ftee ocdurrencas of 'x'.

e R \x¢\] o (.\lf e "Dy(Vw ew)( f(u) -d - (33 € G)
(e 1r8<w) -1 s g0 md b (Ve e O (g () pd~

“ 14 Irg (W = 0). ‘

: . Hhcn the right .hand side og the equivalence ia not satisfied

[ x¢ ] is undefined. Oné is not thnrnby obliged to admit t‘uth—»

value gaps; and in fact, we will s:ipulace that formulae. containing
. - [ |

4 undefined terms in "primary" occurrence are false. Semgntically,

then, the¢ present treatment of:dggcripiionz,is Russellian, without

~ » - . 2 -

.
J . . H
v

J.
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being committed to Russell's views on "logical form".

Three examples follow, to

sentences of £* on the semantics

Exaaple 4. -~

Let i“ (a?(w)
- Q

illustrate the properties of
o
given. -

&

We want to ghow that b = 1xBaFx £ Ba(b = 1xFx).

0, for all w e W,

t, (B)(w) = 1, for all w EW, s

o

\

i“ (b) (W)

. 1

. 1M = {1},
Let . '< A= lUOILJ |v1|,
1) Then [ Fx ]rs(v) = 1, for

<1, 1,1, ...>. Now, [ Fx |8

“

1 (F) = 1 ,(F)J9, and this is the

So . - <4, (a)(v);,[ Fe
’ - o-
That 1is, . [ BaFe ]F'A(w) -
. - 8' €Gsu that g'(x) ¢+ 1, [ B
‘ 7
[ Fx ]I'g * ( Fx ]Fg Hence, |

2, for all w e W,

- -

for all w, w' € W.
and g(x) = 1.

g
all we W; f.e., [ Fx ] -

r )
- [ Fx 1°8a (since, for all w, w' € A,

same as [ Fe ]F A,

1
1F A> ¢ i, (B){w), for any w ¢ W.
o

1, where g(x)‘- 1. But for any

]Fg = <0, 0, 0, ...>; t.e.,

BaFe ]r'A'(w) = 0, whenever g(x) ¥ I,

\

Al 2
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s, 1, () (w) = [ wdarx 17w,
' Q
and so, [ b = \xBaFx ]r(v)‘ - 1,
' r 4
11) . ( Balb = 1xFx ]'(w) = 1 iff
<, (@G, (b= urx 1T e 1 @)W,
[+] Q

Now, [ b = 1xFx ]FA(w) - 1 1iff

[ b J7AGw) = [ +xFx 1TAGw).

But [ b ]rA(ul) = 2, and | ixPx ]FA(ul) - 1.

So [ Ba(b = wxFx) 1T(w) 470,
.

Example 5 (converse to example 4)

L4

~-

To show that Ba(b = 1xFx) & b = ixBaFx,

© set iu(n)(v') = 0, fo
iwk(b) (w) =k +1
Let 1 () (w ) = (1},
1,(F)(w) = (2},
- L, (F)(w) = {3},'
iv(B)(uw = {«<0,
=
and let A= Ukl"‘;l .
B U= e TAG = 1 e

rall w, vw' g W,

, for all w ¢ W, and all k ¢ N.

k > 1, for all w, -

<1, 1, L, 0, -0, ...>>}.'-£_o_r all w, w',

A Y

1,(b) (w) =  1xFx ;ﬂ}#C?.
- )

S

\ . ‘
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»

So [ b= 1xFx ]rA-d., 1, 1, 0, 0, 0, ...>

Hence [ Ba(b = xFx) ]r(v) = 1, for all w.

11) [ xBaFx JT(w) = (1d € D)([ BaFx ]'B(v) = 1 — g(x) = d).

Nov, [ BaFx 1r8(u) =1 Lff <1 (a)(w), [ Fx 1784, 1, (B)(w).
o 0

—

So 1f g(x) = 1, [ Px 178A 4 <1, 0,0, 0, .0.5;

if g(x) = 2, [ Fx ]FSA = <0, 1, 0, 0, ...>;

s/

{f g(x) =3, [ Fx ]84 = <0, 0, 1, 0, 0, ...>;

%

: . _
and 1f g(x) >3, [ Fx )/8A = <0, 0, 0, 0, ...>. ‘ RN
That is, for oo g € G does [ Fx IFBA = <l,1,1, 0,0, ...5.

Bence, [ 1xBaFx ]F is undefined, and so { b = xBaFx ]r(w) s 1,

for any w. o .

ﬁmle 6. -

4

'BaGl xFx' can be srue even though '(xFx' is improper.

Let ib(a)(w') = 0, for all w, w' ¢ W;

iw (P)(w) = {]_"2}, for alWemtively.
[} . .

-

1, (F)(W) could be ﬁny set whose cardinality {s not 1, for all \;r);
[») - ’ .,

« 1 (P(w = {1}, ¥ > 0, for all w; ,
. Y% : ..



LG (w") = (1}, for all w, w' € W;

4 (B) (") = {<0, <0, 1, 1, 1, ...>>}, for all w, w';

and set A --LJ..;I\Wk

&

Now [ BaGixFx 1 (w) = 1 1£f <1 ()(w), [ GuxPx 178> € 1 (BY(w),
[s) [o]

and [ GixFx ]rA(w) = 1 4ff [ 1xFx ]rA(u) € 1A(G)(v); i.e.,

i1ff (33 € G)([ Fx ]rAB(w) = 1, and g(x) € 1,(G)(w), and for any

A

g' €6 such' that g'(x) #.Ig(x), [ Fx ]rAS'(v) = 0).

This latter condition fails for w_, but holds for vl k > 0. In

: _ v .
other words, [ GixFx ]I.A =<0, 1,1, 1, ...>.
Hence, { BaGixFx ]r(w) = 1, for all w € W.

The ‘forgoing examples are meant to show that the present
appt.occh accomodatds a certain radge of intu‘.‘iona conceruing the
" inferential properties of belief statements. Except for the first
and the last, all the examples involve problems of commutation of the
~ belief operator dth ot‘hcr. variable binding, operators. These are
the sorts of cases which are usily handled syntactically, by means
of scope dil-:inc:ionn. And in manw of the examples, the fut:xduun:a]..
Jevice of :ho'prooont nodcl.,.:hc ":piatnic situation” A, played no
tol; (vhere A is set equal to |v°|, it does no work). Moreover,

* chere are well know theories in Which pr'op;r names are treatad as

A
.
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logically complex, allowing similar treatmant of belief statements
wvhose embedded clauses contain proper names. In Montague's PTQ, for
example, names are thus complex, being of the same logical type as

)

other "dinotins phrases" (to use Russell's term). One might then

wonder wvhether the present approach really offers any 7bantag. over

more’ familiar accounts. ) —_\(}

¢

A}

The advantage of the preseant approach lies first of all in
its generality. Not onlf the devices of singular refefence, but
iteas of any logical type, can be given the same sort of treatment as
are, for example, proper names. (Indeed, example 6 turns crucially
on the fact that A contains worlds vhere the predicate 'F' h;s a dif-
ferent intemsion than on the‘:tandntd interpretation.)

Second, it offers an account of the failure of substitutiom

of co-intensive items, such as co-referential names (if names are

-r.gnrded as rigid designators). This feature is not shared by PTQ,
which does not incorporate the *hroduqt 333.1" construction from
Montague's earlier "Pragnacics". In PTQ, the differgnchbetween de
| dicto and gg_sgﬂconatruals of belief stﬁ:euents whose complement
clausas cd;thin proper namas, dhows up as a ;cope diffarence in the
Lntenaion;l-logic ingo which the fragment of English is translated.
However, it fs a‘conscqucncn of MP .1, according to wLich names areg
rigid designators, that the two construals lt; logically equivalent..
Findlly, th; present approach c;plicitly represdnts relevant
features of agents' epistemic situations, which are thus directly
implicated in such inferential failures as occur. A "logic of belief"”

which does not do so will be insufficiently sensitive to the very
q

R o . ]
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considerations which motivate such logics in the first place (as
wvas argued in Chapter II). |

In short, the forgoing model-theoretic account of belief
approprisctely reflects the virtues, earlier claimed and informally
1llustrated, of 3 "two-dimensional” treatment of belief. Its rel-
atively greater power than one-dimensional, "syntactic" approaches,

will perhaps become more evident in the sequel. -
4. 1Iterated Belief

I want to concludcithis chapter with some remarks on iterated
belief, that i{s, on the semantics of statements of the form BaBb¢,
and related forms having nastcd.occurrences of the operator 'B'. The
semantic theory of this chaptoé is easily extended to give an account
of such statements, but the extension is not quite 8o straightforward

as ohe might expect.

Consider the statement, 'Saul believes that Pierre believes

—

that London is pretty.} Putting aside the possibility that Saul is

unclear about the reference of 'Pierre', or the meaning of 'believes’,

-

in other words, confining our attention to the complement clause of
the embedded belief stacchcn:; a moment's reflection reveals in the

statement a kind of "ambiguity", a bit like that involved inh cases

Ll

vhere pronominal reference is underdefermined (for example, 'Saul
, ) )
believes that Pierre believes that he is late'). Is it Saul's under-

standing of 'London is pretty', or Pierre's, that is operative?

Whereas in the cale of the statement 'Pierre believes that London is

’

4
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pretty’' we had two main construals, here we have four, corresponding

to the various possible combinations of epistemic circumstances of

Pierre ahd Saul, that might play a role in interpreting the statement.
In terms of our formal devics for rcpro;Znting epistemic sit-

uations, thesg possib,llj.tics are
]

1) A, = |v°| - AP;
11) A, = I"ol ¥ Ay
114) A ¥ |w°| - A
and iv) Ay ¥ lyol ¢ AP (vhere A_ is S{ml's epistemic

sitéation, and AP, Pierre's). Case iv) in fact comprises two sub-
cases, namely A” - AP, and A ¢ Ap.

We would like each of the ibovc cases to correspond to a
con‘:mz of the statement which (s (possibly) distinct from the )
others. We would like, for example, to be able to distinguish ghe
reading of the sca.:encu.t according to which Saul believes that Pierre
believes the proposition that he, Saul, takes 'London is pretty' to
express, from the reading according to which Saul belﬁieves that
Pierre bcle.ive;' the ;rOpoa‘ition th.nt. he, Saui. takes Pierre to under-
stand 'London is pretty' to express. -

’ Suppose our (formal) belief statement is BaBc$, and that a's

epistemic situacidn is A, and c's is C. Then [ BaBc¢ ]-F 1s the

propqsition which is true 1n a world w just in case

b <, () (wh, ([ Beo 10> e 1 (BY(w).
o o
And [ Bc¢ ]rA is.the propositioﬁ which is true tn a world w jusc in-

case <4, (w5 [ 178> €1, (B)(w).
Q o

) .
. . - ]
.
” .

7
!
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What is I'Ac‘.’ [, wvas earlier defined as I'(iAlivo)-. If we take this /

definition to be entirely general, then I'AC - rA(ic“‘A) . This would

have the consequence that, for any A, C e‘@v W), rAC = T'c. So it
o

is only c's epistemic situation which plays a role in the construal
of BaBcd (where, again, it is only the interpretation of '¢' which 4
.

is in question), and the four cases above collapse to two.

What is nected is a definicion of I'Ac which reflects apbropfri-

ately both A aad C. So, let ‘ . ,
TAG *4¢ r(iAu}(fwo).
Then I‘AC hu the following prop/#r:ies.
1) _AQCZI'AC-‘FC;
and 11) CEA =Ty, =Ty -
Togeth;f these imply that A= C -~ I'A_C = Ta - &C’ and that )
A= Iwol - I‘A(': = Icy, and C = |w | -OI'; - QT.A_, since |w | is a subset
of any ( index-clos‘ed) A, Ceg '@w (w) . Iu‘addition.,
114) *C * 7‘ I‘A,’
' ¥ Tes
. - ) | ,7?‘f r.: .

In view.of these proparties of \f}?it is obvious that the fo‘;r—'

fold distinction among construals of BaBcd can be maintained. (The

. . » . .
4



N
characterization of PAC may seem inappropr%ate in that, it implies

-

o’ However, there is no compulsion, from the point of

that [, = T

Ac

viev of the theory, ta construe C as c's epistemic situation as known
to God, rather than as ;onceived by a. The model theory, again, does
not tell us vhat the epistemic situation of any agent is, byt omnly
how such things go into deicruining the intensions of belief.stgte-'
zents, under ét£tgiﬁ construals. So if ;; interpret a statement
BaBc® with respect to particular index-closed members A and C of
{9' (W), it does not follow thqt BcBad must be interpreted with respect
to zho sasme C and A.) | | |
A special sort of iterated belief statement is of some inter-
est, namely, ones in‘:rich the different occurrences of 'B' are
followed by the same individual constant. Op the present account,
BaBa¢ does n;t entail ?a¢, and Ba'Bad does not entail “Bad. 'This,

I think, is as it should be— a semantic theory should not entail

P ]

Cartesian principles of priviledged access.

A

To see that the latter implication does not hold, recall that

{ Ba\Bad ]r(w) - 1 1ff <iw (a) (w), [ ~Ba¢ ]rA) £
)

-

€ iw (B)(w); : ' *
o

and , (+nBad 1T(w) = 1 1£f [ Bad 1 (w) = O 1f£f

<t (a)(w), [ ¢ IrA> ¢ iw (B) (w).
wO Q -
Lat i“ (a)(w) = 2, for all w € W, and let 9 be such that
° o

g4
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[ ¢ ]I‘_ <1, 0,1, 0, ...>. Set A= |w_ | (hence, I, = T, =,
o AA ]

and sdt

1, (3)(w°) » {<2, <1, 0, 1, 0, ...>, <2, <0, 1, 1, 1, ...>>}
[+ ' -

1, (n)(ék) - {<2, <1, 1, 1, ...>>}, for all k > O.
[s]

Then <iH (a)(wé), [ ¢ ]rA> € iw (B)(vo), and so | NBa¢igr(vo) = 0.
o ~ o )

Buc [ "Bad ]'A = [ 8ad ]\ =<0, 1, 1,1, ...>, and 30
Ta ' . r

<i (a)(w), [ “Bad ]’ &> €1 (B)(w); 4i.e., [ BarvBad ] (w_ ) = 1.

v ) LA o o

A version of the Moore paradox is a-consequence of the failure

of BaBad to imply "“Bad (together with the fact that 'Ba' distributes

over '§'). That 1is, on the present theory [ Ba(d.& “Bad) ]rcan take
the value 1 at some worlds, but only ones where [ ¢ & “Ba?d ]rA is
false (wo, in the above example, is such a world). 1In other words,

E;Ba(@ & “Bad) +» V(9 & “Bad). Such beliefs are well described as

"self-refuting'.

e5




FOOTNOTES : e

— !

1. The definition of<f,¢ ]Fg 8t§. intension of a formula ¢ on

8 model [, with respect to a variable assigmment 8), is given in
terms of a substitution instance of ¢, $¥(e/x). The treatment of
quantification is notf however, substitutiomal, but referential,
since the truth (at a world) of &(e/x) on T' is itself defined ig
terms of g(x). That is, although the definitiom of truth for quant-
ified sentences does not proceed in the familiar way via a definition
of satisfaction, the concept of satisfaction is dmplicit in the

truth definition.

2. Strictly speaking, it {s the closure of this set in accordance
with the claudes 11i1)' - 111)''', which is the extension of 'B' in

vk;' and likewise in the following examples.
4 ~

3.0 The results. for che‘pniversal quantifier are not, however,
négu;;l. I suppose that, intuitively, one should want encailment
between 'h(Vx).I-‘x' and '(Vx)Ban' to fail in both directioms, on
the grotinds that agents might be mistaken about what things there
.arn. Owing to the fact that our models contain fixed domains of
”‘in&ividuals, which (domains) are not relative to worlds, the former
sentence entails the latter. The latter, however, fails to entail

the former, despite the fixed domains, due to a peculiarity of the

closure cynditions }npoccd on the extensious of 'B'. 1In particular,

*-



%
4 .
2

clause 1i1)'' leaves open the possibility that the set of propositions
believed by an agent, in a world, is, so to speak, ahinccnplete;
That is, an agent could believe [ Fx ]rs, for each g € G, without

believing | (\/x)Fi ]r. If clause 1i1)'' were replaced by a condition
of closure under (possibly) infinite intersections, this would no
longer be the case. Such a replacement would amount to stipulating

that agents' belief sets contain a unique strongest (contingent)

proposition. '(¥]x)Ban' would then entail 'BET\/k)fi'.

.

“
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- WHY SCOPE IST ENOUGB

4
v .

In ¢* we have two sorts of sing@lar terms, definite des-
criptions, which are logically complex, and individual comstants,
vtich are not. Descriptions designate "non-rigidly'; that is$ a
descriptidon '1x4' will in general i:ave'as its intension'[ ixd lr

a non-constant functiom. S\ -far, nothing has been said in this

-

regard about the.members of C generally. Now, suppose we want E*

»

to contain amlogucs‘ of both prépcr names, and of %ndaxical e.ipus-
»

sions, such as the personal pronouns, and demongtratives. How are
we to charac:;rize scw'tically the difference detween these two
sorts of singular terma?
Names, plainly, refer rigigdly in a sense in which i:dexicals
. do not. But indexicals are not dcsc‘iptions. Relative to a context
of tokening, ;ndaxicals refer rigidly, whereas descriptions ’;;picaily
,40 not: Afd w?.l:h Arespect to different contexts, ind’exicals will
v;ty Ia reféier;ce whereas the reference of descriptions will typic-
"ally not vaq-»with varia:ions in the context of dtterance (dcscrip—
. tions, that is, that do ‘noc themselVes contain.indcxicals- ‘examples

‘1ike 'the candidate I favour ara, so to speak, doubly non-rigifl) .

" In short, names, induicals and dcfzni:e degripcions all
diffnr fron one another with respect.to rigidity of dclignntion

.Pic:orially, functious from possible worlds to objccts fn a domain
/o

P - - ! . . N, .
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can be represented thus:

. D '

W
The above diagram represents a non-constant function in D, the

sort of thing that is appropriate to be the intension of a defintte
description. Names, on the other hand, will have intensions that

look like this:

—W
¢ To distinguish indexicals, both from proper names and definite

descriptions, along“the lines just indicated, it is necessary to

introduce another dimension into the diagrams, corresponding to context
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of tokening. Letting 'C' stand for the class of such contexts, we
Al

can give the lelowing picture of the different sorts of singular

terms: D N

C

descriptions

indexicals




names
, " o

Thinking of the members of W and C just as two sorts of {ndiced
that go into determining the extensions of singular terms, we can
see that a two-dimensional wodel theory is required just to represent
adequately singular terms, independently of any consideration of
agents' epistemic situations and the interpretation ofs beladef state<
ments. Moreover, diagonal propositions are rfsuired in this two-

dimensional model theoryv in order to distinguish truth at all occasions

of tokening from necessary tguth, ang thus to aeg?uﬂ.for the con-

.
-

tingency of examples like "I wm here now', also independently of any
consideration of agents' epistemic cifcumstances. So when one turns
to the task of represqgting the role of agents' epistemic circumstanees

in the semantics of a belief ¢perator, it seems that what s really

needed is a three-d{mensional account.
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<
Strictly speaking, that is correct. We can, however, ignore
this complication for most purposes, for the following reason. When
an indexical occurs within a belief context, its referehce is det-
ermined by the context of tokening of the full belief statement, and
not.by anything to do with the epistemic situation of the agent to
vhom the belief attribution is made. For example, if someone says,

" the occurrence of the indexical

""™Mary believes that I am in Toronto,
'l' refers (rigidly) to the speaker. 'Anbiguity is of course possible,
as ip statements likg JFred believes that George bel;eves that he is
in Toromto'; but this is_a.garden varisty problem of nqgapnré, which
turns wholly on the occurrence of/cuo candidates f;r the referent of
'he' prior to the occurrence of the pronoun itself-- the verh
'b;licvoa' 4is in no way implicated. In short, the teference_of
indexicals is fixed "extarnmally" to belfef context, when ;he two
interact, ;pd so indexfcals act as rigid designators within such
contexts, as indeed chcyldo within.intensiénal contexts genefally.
Relative To a particular conce;: of tokeding, then, index- .
icals have.fixéd, tigid, intensions, which are insensitive to belief
contexts. Names, on the other hand, although semancicall;—:;; most
rigid of singular terms, are sensitive to belief cqntexts,-and can
display in such contexts a (pragnn:i;) varinbiii:y rather like that
shown by indexicals with :nsp;:: :o‘diffcring contaxts of tokcning;‘
Now the variability of indexicals with respoct':o context of:

tokening, which was treated by Montague as part of his'thtoty of

"pragmatics”, is more properly seen “a semantic feature of those
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md the speaket who dasg not appreciate the mode of cont¢x£ sensi-
o

tivity of, say, personal pr;nouns. is not a competent speaker of the
lsnguage.

By contrast, the sensitivity of names to differing epistemic
situations of the sort wa've been considering is relatively uncon-
strained, and is not a semantic fesature of names, which 1a‘wby
ignorance or error about éhe reference of names does not impugn the
linguistic competence of an agent. (It is not entirely unconsgrnincd,
of course— the agent wvho thinks that a certain pfoécr name is say,
a werb, can be convicted of linguistic confusion.)

So it seelis that names and indexicals undergo a kind of role
reversal in belief contexts (where it iiﬂignorince OTr error concern-

Ing the reference of -proper names only which is in question, and not

- ~ g -
ignorance or error concerning the meaning or corract use of index- .

.

icals).

To illustrate this poinc, let us cxsend the two-dimensional

-

diagrams for names and indexicals o a third dimension, -also. indexed -

by possible worlds, representing epistemic circumstances. (Note

that the terms 'two-dimensional', 'three-diménsional', etc., refer
.-
- . ',
to the number of dimeansions of the various indices, and do not jnclude

the dimetsion D corresponding to possible extensibns.) We can indi-
cate this third dimension by a (horizontal) sequence ¢f two-dimensional”

Ly

diagrams, as follows. -
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The diagram fér the indexical is the same, i.e., is constant,
along the just introduced horizontal axis corresponding to the
agent's epistemic situation, in keeping with our assumptioh that the
agent is not.ignorant or confused about the meaning of the indexical.
The diugram for the name changes, however, indicating uncertainty .
concerning the referent of the name. E?en so, in each world the name

is a rigid doqigpator whose referent is invariant with respect to

different contexts of utterance (the members of C), indicating that

* .

the agent appreciates that the name is a name, and not some other
kind of singular temrm.

Now, for a fixed choice of context in C we will again have a

- -

two-dimensional diagram ir W v v (x D, of course). And for the index-

ical,. 1t will lock like this

O

W

W
since the' indexical varles in reference only along the dimension C.

‘For the name it will look something like this -
) - L4 ‘
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since the name varies in reference along one of the W-axes (the one
corresponding to the agent's epistemic situation), and 6ot the other.
This illustrates the sense in which Aames ar;\“$4ke" indexicals,
while maintaining the obvious semantic dtstinctions.

There are various Etraightforward ways in which the model
theory developed thus far could be modified to reflect the forgoing

+

considerations. The notion of a model could, for example, be expanded

to include a class C of contexts (of "tokening), members of which
would then serve as additional arguments in the determination of the

intensions ©f non-logical constants. Or, since a context of tokening

of sentencd#s’ i{s part of certain possible worlds, contexts could be

"identified with classes of wérlds (those that are "congruent” with
\ '
respect to the relevant features of the context), or with represent-
atives of such classes.
. )

The latter approach has the adyahtage that contexts are

y\n
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automatically cross-indexed with possible worlds, something that must

”

in any case be accomplished one way or another, in order for diagonal’
Y

intensions to be definable. And the definability of diagonal inten-
sions is an adequacy requirement on any treatment of indexicals--
they are what allow one to characterize the '"contingent validity"
that statements like 'I am here now' intuitively possess.

For the reasons alzgady given, we will here omit actually
making such modifications. We may note informally a pair of con-
§traints that might plausibly be imposed on admissible values for the
parameter A, amounting to a decision to confine attention to agents

whose linguistic competence is not 1in question.

1) if ¢ € d: is an indexical, then (Vw € A)

(iw(c) = iuo(c)). where, again, iwo is the

designated standard interpretation function of F,3

i1) 1f c ¢ € 1s a proper name, then (Y w £ A)

(1w(c)(" ) = 1H(c)(wk)), for all j, k.

3

These constraints reflect our intuition that it is a condition
of linguistic competence that an agent's understanding of indexicals
not be distorted, and‘thét agenﬁp recognize proper‘names as rigid
designators (although the§ may be mistaken about what is thus desig-
nated). This 18 not to suggest that agents may not also be mistaken
or confused about such things. But the hard cases for a semantic
theory are those which cannot readily be dismissed as deviant. In

making the above assumptions, we address ourselves to the hard cases.
- . .
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~ A certain difficulcy arises wvhich has received much attention
in the literature on belief, and whose proper treatment requires
appeal to the full accoun;~of singula£ terms ;kctched above., It 1?
sometimes claimed that belief sta:encngs vhose complement clausey
contain indexical cxpt;laions have a special status among belief
attributions. In the particular case where the ‘indexical in question

. >
is a pronoun referring to the object of the attribution (i.e., the

¢
subjec:‘gf the belief) we have so-called "first persoh’” belief.: It
is ;rgued (variously, by various luthﬁts; e.g., John Perry, and
David Lewis) that some indexical beliefs are irreducibéy so-- the
indexical element 1is ineliminable.® | ‘ |
Typical examples purporting to show this are cases whetq :q
agent apparently hns'; certain in%exicnl belief, but lacks the cor-

responding de dicto or de re belief; 'or vice versa. That is, the

statement 'a bcli¢§es that he is F' may be true, while 'a believes
that b is F', where 'b' refers to a, is apparently false on both the
de dicto and Eé_si construals.

Against this viawAit has been argued (variously, by, e.g.,
Stalnaker, and Boer and Lycan) that first person belief is not thus

f
irtcducible.s I do not wish to survey the arguments pro and con, but

rather to make a couple observations on the subject.

First, such examples are a special type of substitution prob-
lem, which in many rispccts reicubles the more familiar (ﬁon-indexical)
ones. In the schematic case above, for example, it is a's failure
to realize that 'b' refers éo himself, a, that acccunts, intuitively,

for a's beliefs. An amnesiac might be mistaken, or @ncertain, about

4
-
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the reference of his own name; and anyonc‘night fail go recognize a :

acfinite description as applying to himself. Such cases do not seem to

me to differ importantly from the uo;e familiar ones; on the coun-

trary, they seem to admit of quite similar treatment. That 1is, where

'db' is a name, or a definite tescription not itself containing index-

icals, the model theory already articulated will suffice to accomodate

the example, in the manner alread? employed to deal with Oedipus and

Jocasta, or Pierre and London.6
When, on the other hand, 'b' is itself an indexical expression

referring to &, the matter is more camplicated.7 Suppose, for example,

that 'b' is a demonstrative expfession, like 'that man', which the

agent uses, or .would use, to refer to what héppens tQ\Fe himself, seen

reflected in a mirror (without realizing that he is looking in a mir-
ror, or at least, not realizing that it is his own reflection he I
sees) . So the agent believes, perhaps, that he is F, and that that
man is not,. |

The difficulty, intuitively, is this: the belief that "®hat
man” 1is not F appears to gualify both for de dicto and de re status,
since the agent will assent‘co'che sentence 'That man is not F', ahd
since there is direct perceptual acquaintance with the referent of
'that man' (putting aside the fatuous view that what one is acquainced
with in such circumstances is not a ‘person, but an image). Th;s the
indexical element of a's belief that he is F appears, in this case,
to be gcnuinﬁly ineliminable; one cannot appeal, in the manner of

previous examples, to ignorance about the singular term 'that msh',

in order to explain the agent's seemingly conflicting beliefs.
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Pormally, the problem i{s that, on the account of indexicals
giv;n above, both 'he’ a;d ‘that san' will (relative to a context of
tokening) rigidly designate the same object in all worlds in A, the
agent's epistemic situation, as illustrated above (in the pénultina:e
diagram). Hence the diagonal intensions of both terms will coiggid.
with each other, and with their (éounon) actual intension. There
seems to be no room to mnndezvnr, given our assumption, embodied ig ¢

‘che constraint i) above; that the agent understands the proper use
of personal pronchns and demonustratives. -

The solution to this difficulty rests in noticing that in a
case of the sort described, the agent, although not ignorant of the

mode of reference of the demonstrative 'that man', is ignorant or

~ .
mistaken about the context of tokening in which the demonstration is
made. There is relevant information about the context which _the
agent lacks, and in the absence of which, the reference of the terQ ‘
cannot be determined. There is, in other words, a range of possible
contexts of tokening that the agent is unable to distinguish from

-
the actual one, which would determine different referents for the

expression 'that man'. -4
In a fully articulated model. theory, the parameter A would
contain not only possible worlds; but algo contexts of tokening (how- Y 2
ever these are represented), to give a fuller characterization of
agents' epistemic situations. Because confext of tokening is the
dimension along which indexicals are variable, the parameter A would

then sometimes determine diagonal intensions for indexicals which

differ from their actusl intensions with respect to any particular

-
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context 3f tokening. The substitution failures can then be accounted
for in a fashion exactly parallel to that employed in non-indexical
cases. -

It would be possible, and perhaps desirable, to impose a fur-
ther constraint on the parameter A, stipulating that one is never
mistaken or confused about the relevant features of the context of
one's own tokenings of the first persom pronouns. If this is done,

.
5h¢'so-called‘f%;st person belief attributions will, in a certain
;cns?, haye a special status among belief statements. But this
. special status does npt imply that there is anything irreducibly
first person, or de se, about the propositional attitude states them-
selves, or their objects. 0; the coantrary, the specialness of J!ch

. ateributions consists simply in the fact that they can always ap-

propriately be construed de re. So, if an agent believes thdt he is

F, and 1f 'b' 1is a demonstrative expression like 'that man', referring

to the agent, then the agent does not believe (de re) that that man
is .ot F. The }@sson here is that perceptual acquaintance does not
suffice to underwrite de re cén;crﬁals of beiief atctributions, as
should, perhaps, have al;gady been clear from earlier discussi&n.

“
¢
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N FOOTNOTES
- ¢
1. These graphs should not be taken toc literally. No suppositions
are made regarding the cardinality of D or W, ordering relations on D
or W, or the character of functions represented, except with respect

to constancy and non-constancy.

2. This observation has been made by Bermard Linsky, in conver-
sation,

Ve
3. That is, if ¢ ¢ q:i: a term whose intended interpretation is

as an inﬁixical. I do not mean to suggest that the members of Q: are

'
intringically indexicals y proper names.

4. Lewis (1979); Perry (1979).

5. Stalnaker (1§81); Boer and Lycin (1975).

6. See Chapter V, §1.

7. The problem of indexical belief which I am about to discuss

is not precisely that raised by any of the authors just cited, but
rather, is a problem presented, as it seems to me, by certain of their

examples, for the sort of approach I want to take.

4 | .
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CONCLUDING REMARKS

Two themes are prominent in the forgoing discussion of the
semantics of belief. First of all, de dicto construals of belief
statements have been treated, at an intuitive level, as involving
a kind of semantic ascent, with respect to (items in) the complement
clauses of such statements. Second, belief s:’tements hiave been
likened to statements containing indexicals (especially personal

pronouns) . Both of these points require comment.
1. De Dicto Belief and Semantic Ascent

It vas rematked in Chap:er I that the-agent who believes, de

dicto, that b is F, in effect believes the proposition that 'Fb' is

true. While it seems to me that there is some truth in this, it needs

qualific;tion. In particular, I want to resist the conclusion that
de dicto belief is simply meta-linguistic belief. The story 1is a bit
more complicated than that.

Because diagonal propositions are a function of particular
agents' epistemic circumstances, there is no unique diagonal‘propo-
sition associated with any givcﬁ sentence, belief in which can be
" identified witrh de dicto belief. Different values of'A determine

diffnrcnt.propo-itions as [ Fb ]rA. A, recall, is to be thought of

104




as containing those worlds that an agent is unable to distinguish —
from the actual world with respect io the in:crpretntiaﬁ of certain
non-logical {tems of Eﬁc language. 1In shortf the belief one attrib-
utes to an agent, under de dicto construsl of the belief statement,
is relative to the agemt.

On the other hand, the proposition that 'Fb' is true does not,

in any obvious vaiszdepcnd on the c(‘:?nstanccs of particular agents,
any more than docsfthc proposition that Fb itself. Semantic facts,
like other natural facts, may vary from world to world, but not,
typically, in a way that has anything to do with our epistemic access
to them. Conaoqucntly; :bc proposition [ Fb ]r'A (wvhat was in Chapters
1 and II denoted *C(Fb)) will not in general be the same as the pr;p-

osition that 'Fb' is trua.

Intuitively, the difference is this. The proposition that

'Fb' 1is true is one which is true at any world in which the referent

of 'b' is a member of the extension of 'F', and false in all ochers(/A p
Thus, any interpretation of 'F' and 'b' which meets the ainimal

constr;ints on 1ntcrpfetation functions introduced at the outset of

Chapter III, is within the domain (loosely speaking) of the proposi- .

tion.

For example, the proposition that 'lLondon is pretty' is true

is :*u- in a world in which 'London' refers to the axiom of choice,
and” 'is pretty' means equivalent to the well-ordering principic.

"But such uorlds are not Fclcvnn: to Pierre's beliefs, on the story
K;ipkc tells. Formally, such worlds are not to be membars of A, when

9 is thought of as é.p:nlcgging Pilerre's epistemic circumstances.

>



And the definition of [ Fb ]rA is such as to make it agree with

[ Fb ]F on any worlds not {n A,
This shows the sense in which de dicto beliefs have non-

linguistic content on the present theory. For the exclusion of
certain worlds from A, such as those in wvhich 'London' refers to

the axiom of choice, reflects the fact that, however unclear he may

be about the referent of 'Londgn',\?ictre knows perfectly well that

it's a city, perhaps that it's a major financial centre, the capital

P

of England, and so forth. andéso Picrrc(s de dicto belief g&at
~

London 1s pretty difftrs from the mere béiicf that 'Léﬁdon is pretcy’ y
/ ‘¥

£
is true, and also pcrhapa from chc gigto belizf thxt—zbndon is_ =

pretty, of an agent vho doesn't know thtt Londah is the capital of

‘ﬁ‘.b-- .

-~ England, or that it's a large city.

This feature of the present approach is among its principal

- virtuyes, in my vicv; and it is a virtue which (as was argued in
Chapter II)" cannot be matched by any theory which maps sentences

onto determinate propositional objects, without considera:icn of ’

-

L]

the particular circumstances of the subject of the belief.
‘ : é Despite this relativity of diagonal propqsicions'to partic-

ular agents, and the concomitant non~linguistic conceﬁt of de dic:?/#k
beliefs, ch;rc is an impértagt sense in which believing de dicto
that b is P, is believing that 'Fb' is frue. Within the realm of
the agcn‘nornncn or confusion about thea reference of 'b' (or
the meaning of 'F') the two are the same. .

To bring these points into sharper focus, let us augment the

language E* with a predicate 'T' and a term-forming operator 'l 1',

- | L
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-
and call the expanded language EE. The set of sentences of E;. is
the smallest sét meeting the following conditions.

-

1) every se€ntence of £* {s a sentence of E%;
T44) 1f ¢ ts a (closed) sencence of £%, then s0
1s T/®);
111) the set of sentences of £2 is closed mddf

truth-functional compounding and (non-vacuous)

quantification, in the normal way.

s -
»

So, for example, (3x)(Fx ~ T/Gb') is'a sentence of E{., bur.'(a‘x)‘rfrx\

is not. . )
(100 1T = (f e "D (Wwew( £0) = 1 o
df - N _
- | 0‘]r(‘iw/1wo)(w) - 1).
T ) <
'T' is thus a truth predicate for 5‘%3: o B

- o “»
A A ,
Notice, first, that { T(¢ ]I' will not in general be the same

as [ ¢ ]1‘; indeed, 1% ¥1ll mot in- general be the Jise that either
s 3 ) ¢ .

is a“sﬁbaat.-(1..d.4,;ﬁéub-'proposition) of the other. So an agent might

believe :‘ithai”propoaition without believing the other. However,

[ 9 ]r(},‘u/iwo) (w) = [ & ]I‘A(") for. any v € A, and so, in _patticul’n;',

) ]I' = ¢'er, for A = W ¢ ﬁ.(w). Since the possible valuaes
) .

of A are all subsets of W, [ ¢ ]rA slways coincides with [ T §) ]I'

on A. This shows the sense in which agents' de dicto beliefs are

1C7
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"meta-linguistic”. The sense in witich they are not is reflected in

T .
the fact that it is not generally true that { ¢ ]rA = [ Tré\ 1.

It has been observed (e.g., by Kaplan, and Kripk.)z that,
gormally, agents use singular terms (for example) with the intenticn
of referring to the same things as do others of their linguisite
community; i.a., with the inteantion of achievigg ";tandard" reference,
despite possibly idcoayncratic notions about the ;efercn:s of the
terms. Cousequently, the differences between de dicto and de re
beliaf are, as it were, 1nv1;1b1¢ to the subject of beiief (or,
cchoiné Descartes, there ;:e no sure signs by which one may know
that one's belief is de re).

This feature also is accounted for on the forgoing character-

ization of de dicto belief, according to which the propositional

objects of de dicto and de re belief coincide on W - A (the conplencnt-

of A), and diverge only within A. But A just is the set of worlds
the agent in quastion cannot distinguish:fron the actual world, with -

- F
respect to the interpretation of certain non-logical items in the

language. So, naturally, divergence from the standard interpretatlén.
of those items, within A, is s&nithing the agent will oot recognize. -
The definition of [ T'4! ]r w;s, in a certain sense, indirect,
ﬁoing based on the valuc; of '® in c-rtai; models, rather than
prococdiig di;cctly by dcfining the Lntcrp%ctntion of 'T',.ada of
(V| ag ; result, non-standard interxpretations of 'T' are ruied

out. This seems apprapriate, for amuch :bclslnn ressou as was given

in the cases of the quantifiers, and indexicals, As in those cases,

a correct und.rs:nndind.of the predicate 'true’ sccﬁs to lie clode.

. - .
- N -




to the heart of linguistic competence.

Because of the exclusion of non-standard interpretations of

"

T, [ T ]I' vill alwvays be the same as [ T ¢ ]r". for any
(admissible) A. It vas remarked above that [ T/ ]r‘-- { ]FA,
vhen A = W. It follows :hl;: ( T/ 1rA - [ ¢ ]r“._ or in other ‘words,
that [ T/®) «— & ]I‘A is the necessary }ropocit}a‘ ‘for A=W, aven

" . tbough | T/ — & ]I' 4{s not. Hence, [ T/T/9 «— § }Y is the
neCeSSAry propoaia.on. That is, the "Tarski sentencas" are not, in
general, valid on the present semantics.. Still, the proposition

that a given Tarski sentence is true, is necessary, and so cannot be

' \ doubtad—- . one cannot doubt that the actual world is one where

'1T09) «+ &' is true.

A parallel to this feature of the treatment of the truth

.

predicate is of so:u interest in the examination of indcxiul bellef.

. Let us cxpand the language E; (without, this time, rﬁming i:) by

P

d adding an operator 'R' and a clause concerning it to the defmicion

of "eentence of E{,".
Y. L 11)' 1f o is an individual constant of E%,' then

‘., N
R'a) is a singular term of £4.

[ RIg) ]I' “df (1 f ¢ wD)(Vw e W( f(w) = d +
- 1u(u)(w) = d).
.., . >
'Rfa}’ can be read, "the refarant of 'a'", and gentences like

"e L

'Rfa) = b' can be read, a' refers to b".
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* .
.

-

L

) ) The parallel with truth is this. [ Rfa) = a ]r is not the
, necessary proposition, but | TR/a) = at ]F is. Furthermore,

T Rfa) = a ]rA coincides with | TRQY = Q) ]T on A. So, for

L Y

3!

exsaple, an agent might know that "'Fred' refers to Fred" is true,
and bcl%cvc de dicto that 'Pred' refers to Fred, without knowing

7 (da_re) who L?tld' refers to. The agent might not be able to distin-
/

. guish from the actual world, s world ii_vhich ‘Fred' refers to George.-

But in such a world, the sentence "'Fred' refers to Fred" will

' -express the proposition that 'Fred' refers to George, which, in that

~
world, is true. .

Now c&ﬁsidcr Lingens, the famous amnesiac reading his own
bidgraphy in the Stanford Library (and belfeving what he reads).
) "According to Lewis, foilfving Perry, Lingcn; could know every true
proposition &bout.iiggcns, and ikill not know that he is Lingens.
Thpl, indexical knowledpe (or bcl;cf) is not reducible to
"propositional” kmowledge (baliaf).

But (I claim), the case f3 misdescribed. What Lingens knows
is that a clrtain.body of statemehts involving 'Lingens' is true,
among them, no doubt, the statzgfng ":Lingens' refers to Lingens".
What he does not know is tRat 'Lingens' refers tq Lingemns. Since
he is Lingens, knowing that thngcns' tofer; to Lingens would be

kmoving that it refers to hi. Soshfs epistemic defect is, after

all, a failure to know the truth of g-rtain true (non-indexical)

e
.

PN : propositions. In short, once one admits knowlidgc (or lack :hcreof)
N . :

»

of such propositions as that 'a' refers to a, and recognizes that
7.

. . v
this proposition is not ‘the same as the proposition that "'a' refers

110
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to £" is true, and need not be the propositiocnal object of the de

dicto belief that 'a' refers to a, the arguments_ for irreducibly

indexical belief begin to fall apart.’ .

1

2. Pragmatic Anbiguity‘and the Primacy of De Ra Construals
'

~

The language E% is a p:agnnt;eultnguage in thé sense of
Montague, and the model theory described above makes it.non—:rivially
so. There are items in the language, in particular the operator 'B',
whose semantic role is govcran; in part, by indices in the models
vhich may vary independently ok other features of the models. (

But there is a furthcr‘icnse in‘vhich the present account of
belief might be termed "pragmatic". It has already been remarked
that ﬁontaguc's-pragnatica might more prdpcrly Sc seen as a central

part of an adequate :h;ory of the semantics of certain expressions,

rm— . .

such as tenses and other indexicals. This is reflected in the fact

that the context sensitivity of such expressions is "built into"
the interpretation functions that are an element of every model.

By contrast, the index to which Ehe‘belieg operator is sensitive,

»

on the present account (the plraniter A)‘!Ls, so to speak, external

to the interpretation function of a model-— it is in, fact defined
. s
over classes of such functions. The pragmatics of belief, in other

words, is an extra-'semantic feature of our models, in a sense which

contrasts with Montague's pragnntfhs (of indexicals), which is infra-

semantic. e

e
In actual discourse it may happen that features of the context



of discourse, thch are represented in the model thecry by indices
of various sorts, are not lkmown, and perhaps, camnot be determined.
In such cases the precise content of an utterance may be in doubt
(as vhen, for example, one answers the phone and hears an unfamiliar
voice say, "Hi, it's me"). Although circumstances may preclude
determining what proposition bas been expressed by the utterance,
the sentence uttered is not thereby rendered semantically ambiguous.
Still, one may wish to say that the utterance is in some other sense

ambiguous.

It is sometimes claimed that belief statements are ambiguous

<

betvaen de dicto and de re construals, and this is treated as a

semantic ambiguity in the 1nt¢rpretation-of "believes”, On the
present account, the interpretation of the operator 'B' is Jﬁivocal——
it has a determinate extension in edch uorl@, which may contain or
exclude sny agent/proposition pair, but not both. It is semantically
unsmbiguous. |

It is moreover determinate in a way in which indexicals are
not, for the extension of the operator- in a world, on a model, depends
on no other indices, no other features of context. On the other hand,
the parametar A, representing agents' epistemic circumstances, can
reflect differcnc r;adings of a belief statement, for values of A
that diverge in specified ways from the designated standard inter-
prctacioﬁﬂ function of a model. The felt ".mbiguicy" that sometimes
results is thus not semantic, but pragmatic.

It may be thought that a further anbi‘g}ty arises in the case

where A = lwol. Is this to be taken as indicatiug a de re ~onstrual




of the belief statement in question, or a de dicto construal, relative
to an agent who happens not to be confused or ignorant ab;ut the
intensions of the relevant terms? <Or to put the question somewhat
differently, when do such cases constitute attribution to an agent

of semantic knowledge?

In fact, it seems to me that this distinction isn't semantic-
ally significant. The truth conditions of belief statements, and
their inférential Properties, cught to be (and are, on the present

‘ theory) indifferent to such matters.

It was suggested early on that the de re construal of belief
statements enjoys a priviledged status, in that it is the natural
;onstrual in the absence of contrary indications. In fact, features
of the context in which a belief attribution is made may be such as
to inecline one toward one construai or another, with varying degrees
of forca. (The features of context may i{include such things as the
-particular choice of words used in making the attribution-- more
generally, any discernable aspect 0of the mode of attribution mdy be
relevant to determining the content of the beliat\itttibuced.)

The point that needs to be made i{s that whatever cthese con- Vv
textu;E\ﬁeatures suggest as the appropriate co;sttual, and however
strongly or weakly they suggest it, the de re construal has a special
status— it is aftc; all the construal under straightforward semantic
interpretation of the embedded sentence in question.” The readings
of a belief statement :ﬁnt diverge from the de re, although frequemntly
the intended ones, are semantically anomalous (under a rather strict

notion of seamantic norms).




»

The anomaly is rather like that which a;coupaniea violations,
or apparent violations, of Gricean maxims governing discourse. 1In
both cases, extra-semantic aspects of context invest statements with
a kind of import beyond their strictly semantic import; and this
further import will not uncommonly conscitute'chc real point of the
statement, in its context.

Grice's analysis of implicature allows him to accomodate
certain pervasive features of language use, while retaining a
"classical" formal conception of the logical devices of natural
language. The forgoing analysis of belief statements is meant to

a¢hieve a precisely parallel result.
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FOOTINOTES

1, E% has rather limited expressive powers, for a lmgu:tga
containing®as truth predicate. Clause i1) of the definition of '
"sentence of E;" e;cludcs such things as 'Td' (for b € ), and
'(3x)Tx'. This may seem undesirable since, whatever semantic
anomaly att;chcs to natural language expressions like "London 1is
trud", the latter does not seem ill-formed. Moreover, if (3 x)Tx

is not a sentence, EG does not apply unrestrictedly, and this too

is somewhat counterintuitive-- the Lnferenét-fruu*Tlﬁ%”tq“XEBx)Tx
is, on the face of it, as reasonable as other instances of EG. -
This somevhat narrow definition is adopted to avoid semantic

paradoxes, which are not a present concern, and because E; suffices N
to illustrate the relation between de dicto belief, and "believing-

true'' a sentemce, which is.
2. Kaplan (1977); and Rripke (1979).

3. The example of Lingens {s just one of several that Lewis
employs. The others are not precisely equivalent, but nonetheless,

succumb to similar treatment. The formal treatment just sketched
§

is essentially equivalent to that proposed, informally, by

'
Stalnaker, in "Indexical Belief".

4. Grica (1975). _
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