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ABSTRACT

Thisisastudy on thetruth-conditional semanticsof propositional attitudeattribution
statements. It is suggested that attitude contents should be characterized in terms
of abstract concepts, which are connected by way of a number of basic logical
relations derived from a version of Quinean predicate-functor logic. This alows
us to handle al logical relationships definable by first-order predicate calculus
in a way that does not exploit variable-like entities. Individual, predicate, and
propositional concepts are recognized. These concepts provide the relata of various
mental attitude rel ationsand may denote (or may fail to denote) other kindsof object.
The resulting framework is itself formalized in first-order predicate calculus. This
proposal is intended to give an account that is to a high degree independent of
any particular view of the metaphysical, psychological or epistemological status of
propositional attitude reports. An overview of different kinds of propositional and
other conceptual attitude report constructionsin Englishisgiven and it is suggested
how the framework proposed can be applied to them.
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1
INTRODUCTION

1.1 Language and Propositional Attitudes

This thesis is concerned with the question of how statements about propositional
attitudes (e.g. belief, knowledge, desire, hope, regret, and intention) should be
accommodated within a truth-conditional semantics. These attitudes are allegedly
propositional in the sense of having contents to which the distinction between truth
and falsity is applicable. (As we will see, there are many ways of giving a more
precise account of this.) Propositional attitudes are held by cognitive agents and the
grammatical subject of apropositional attitude attribution sentence typically refers
to acognitiveagent. Thereisaclass of verbswhich occur in such sentencesand they
commonly enter into constructions with a that-clause that characterizes a possible
content of a propositiona attitude. (There are also propositional attitude attribution
sentenceswith adifferent syntax.) Propositional attitude attribution sentencesand in
particular their that-clause complements exhibit a deviant semantic behaviour. (For
instance, codesignativereferring expressionsarenot generally interchangeablesalva
veritate [i.e. with the truth value of amatrix sentence ceteris paribus unchanged].)
Because of this, they have attracted the attention of many semanticists. Innumerable
accountsof their semanti cshave been given and their analysisremain acontroversial
issuein philosophy and in linguistics. An overview of the situation and a (partially)
new (but highly eclectic) account of their semantics will be given on the pages to
follow.

This chapter will set down the aims of this study and will give an outline of this
thesis, but first | shall make afew comments on why propositional attitude reports
may be interesting.
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1.2 The Importance of Propositional Attitude Reports

Propositional attitude reports provide many examples of semantic phenomena
whose analysis is far from self-evident and that seem to pose difficulties to al-
most any kind of semantic theory. As they are also quite common, a crucial aspect
of any semantic theory is the ways in which it can accommodate sentences of this
kind. Semanticists (philosphers and linguists) have suggested many different so-
[utions to the problems they pose. The semantic analysis of propositional attitude
reports is also closely linked to the philosophical-conceptua analysis of proposi-
tional attitudes and the mental states which embody them.

Concepts relating to propositional attitudes are also important because of the
role they play in our understanding of ourselves and of other human beings. A few
remarks should be sufficient to remind us of their vital importance.

Rationality isoften taken to be adistinctly humantrait and it seemsthat “to have
propositiona attitudesisto be arational creature” (Davidson, [1982, p. 475-476]).
An ordinary person views himself as possessing intentions, beliefs, and desiresand
interpretsother rational creatures by finding the same kinds of mental statesin them.
This kind of psychology gives akind of high-level account af the causality behind
human action and thereby supports various schemes for describing, explaining,
predicting, and evaluating human behaviour.

Conceptsrelating to propositional attitudes are indispensable when it comesto
viewing human behaviour aspurposive action. Ordinary moral eval uationwould also
be impossible without them. Discourse about propositional attitudes consequently
reflect very important aspects of the understanding people have of each other and a
semantic analysis of propositional attitude reports will highlight basic assumptions
behind ordinary “folk psychology”.

1.3 Goals

The aim of the present work is to give an account of the semantics of propositional
attitude reportsin terms of their truth conditions. The approach is one that favours
simplicity and economy of theformal framework, and it remainswithin the confines
of first-order predicate logic. It isintended to be applicable in a systematic fashion
to all kinds of discourse about propositional attitudes, but this point is argued only
in relation to English. | also intend to show that the system of abstract content
elements that is posited in this account is aso useful in the analysis of other kinds
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of intensional discourse.

It should be stressed that an account of this kind necessarily defines its subject
matter in a normative way. It is assumed that propositional attitude discourse is
defined by being intended to conform to certain publicly recognized normative
principles and the aim is to give an account of utterances that actually conform to
these norms. To the extent that these norms are controversial, so is the definition of
the subject matter of thisthesis.

The present approach is claimed to be exhaustive with regard to the analysis
of the contents ascribed to propositional attitudes, but only contents that can be
rendered in first-order predicate calculus will be considered.

Two important aspects of propositional attitude attribution semantics are men-
tioned only in passing: The problem of how the strength of propositional attitudes
should be accommodated is not addressed and little is said about the temporal
dynamics of attitude states and attitude-related events. The present work does not
pretend to give an exhaustive treatment of these two issues.

1.4 Outline of the Thesis

The remaining chapters of thiswork are organized as follows: Chapter 2 discusses
some fundamental assumptions behind truth-conditional treatments of semantics
and the methodology upon which they rest. Most approaches to propositional at-
titude attribution semantics belong to this tradition and—I think—virtualy al of
them share most of the tenets of this methodology. Chapter 3 is an overview of
various approaches to propositional attitudes and theories about how sentences are
used as reports about propositional attitudes. In Chapter 4, a first-order framework
for theanalysis of propositional attitude reportsisoutlined. It describes how propo-
sitional content may be characterized in terms of concepts and a small number of
basic logico-conceptual relations holding between concepts. Chapter 5 applies the
apparatus introduced in Chapter 4 to different kinds of semantic problems arising
in relation to propositional attitude attribution sentences, in particular, in relation to
that-clause complements. In Chapter 6, the perspective is broadened: An overview
of English sentential constructions that call for an analysis in terms of Chapter 4
concepts is given and their treatments are spelled out in some detail. A short re-
capitulation and evaluation of the work presented here form the substance of the
concluding seventh chapter of the thesis.



2
TRUTH-CONDITIONAL
SEMANTICS

2.1 Introduction

In this chapter | will discuss the methodology of truth-conditional semantics and
some philosophical aspectsof it. A semantic analysis of thiskind is couched within
aversion of propositiona attitude psychology. As the present study is concerned
with propositional attitude reports, this means that many of the claims made in this
thesisapply reflexively alsoto the statementsof atruth-conditional semantics. It also
meansthat the present chapter will form an account of aspecial case of propositional
attitudeinterpretation, and that it thereforewill recapitul ate many themeswhichwill
be discussed from amore general point of view elsawherein thethesis. The present
chapter will however mainly be oriented towards the justification of the analytical
procedures employed in this work, whereas the thesis as a whole is intended to be
more neutrally descriptive. | will begin by discussing certain philosophical aspects
of astudy like this one. Then | will turn to more specifically linguistic issues and
try to clarify and defend the general picture of language assumed in this thesis and
the modes of justifying the claims set forthin it.

2.2 Truth

A rational inquiry, like the present study, is guided by the aim to reach only true
conclusions. Truth will also be a central concept in this study from the point
of view of its subject matter, as truth obviously is one of the key concepts in
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truth-conditional semantics. The notion of “truth” has been much discussed in
the philosophical literature. A brief discussion of my own stance may clarify the
background views against which the present treatment of propositiona attitude
reportsis best understood.

Many philosophers have seen as their task to lay some kind of foundation of
rational inquiry. Most of them have considered defining truth and/or setting down
someprinciplesfor determining what isactually trueacrucial part of thisenterprise.
Such a theory forms a first philosophy, in the sense that it is taken to provide the
primary and unshakeable guidelines for further inquiry. Descartes and the logical
positivists may be quoted as typical examples of this trend.

This kind of approach is however marred by a difficulty stressed by philoso-
phers like Frege, Moore and Wittgenstein. In order to rationally justify any claims
concerning the concept of “truth” we must appeal to certain ideas that we already
take to be true. Any rational discourse or chain of reasoning must be guided by
principles involving a truth concept. As Frege noted, this means that we cannot
capture the content of the concept of truth by giving adefinition of it. He argues as
followsin his article Der Gedanke [1918] (English translation [1984, p. 353]):

[A]lny [...] attempt to definetruth [ ...] breaks down. For in adefinition
certain characteristics would have to be specified. And in application
to any particular case the question would always arise whether it were
true that the characteristics were present. So we should be going round
inacircle. So it seems likely that the content of the word *true’ is sui
generisand indefinable.

What Frege stresses is that the concept of truth cannot be introduced by way of
definition, as a definition can be grasped only by someone who possesses this
concept. The concept of truth is one of the most basic ones and it is involved
in the very principles defining rational thought.! Interpretation of thought and
talk requires, Davidson (cf. Section 2.7.2) has argued, that the interpreted party
is assumed to abide by certain principles of rationality defined in terms of truth.
This means that concept of truth is fused into the very conceptual foundation of
meaningful discourse and cognition.

! Frege's argument does not show that a definition of truth must be circular or lead to an infinite
regress (as Carruthers [1982] interprets Frege as trying and failing to prove). Rather, it showsthat a
definition cannot introduce the concept, because someone who does not aready possess a concept of
truth cannot grasp what a definition is.
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Moore [1899, p. 181] raises an objection to the correspondence theory of truth
that might be viewed as a version of Frege's argument:

Itis[...] impossiblethat truth should depend on arelation to existents
or to an existent, since the proposition by which it is so defined must
itself be true, and the truth of this can certainly not be established,
without aviciouscircle, by exhibiting its dependence upon an existent.

Moore's argument is more epistemologically oriented than Frege's. In order to
justify a proposed definition of truth, we must be able to judge that it is true, or
likely to be true, and to do this we must aready possess a concept of truth or
else enter into an epistemologically vicious circle.? Any argument must appeal to
premisses whose truth is not called into question. We must therefore hold certain
beliefs without having any justification for them. As Wittgenstein [1974, § 253]
putsit: “At the foundation of well-founded belief lies belief that is not founded.” 1t
is conceptually impossible to step outside of one’s own belief system and compare
it to what lies outside (because the comparison itself would presuppose that beliefs
about this outside was formed). Wittgenstein [1974, § 155] describes the situation
in thisway:

All testing, al confirmation and disconfirmation of a hypothesis takes
place aready within a system. And this system is not a more or less
arbitrary and doubtful point of departure for al our arguments. no, it
belongs to the essence of what we call an argument. The system is not
so much the point of departure, as the element in which arguments have
their life.

This situation obtains when we evaluate our views from within in the tradition
of Cartesian epistemology (Descartes[1641]). However, it is also possible to view
these mattersin amore naturalistic way, by investigating the rel ations between what
happensin the minds of people and in the world outside. However, such an inquiry
presupposes that we to some degree trust our senses and abilities to reason. In such

2 Moore's argument also suggests that thereis an ontol ogically problematic circle that is generated
by acorrespondence theory of truth. If we take C to be therelation of correspondence that constitutes
truth, a proposition p is true if and only if p is C-related to an existent e, but then the proposition
that C(p, €), p2, must be C-related to an existent e, and the proposition that C'(p2, e2 ), ps, must be
C-related to an existent es, and so on. A correspondence theory of truth seemsto be forced to assume
avery richinventory of existentsto serve as the relata of the correspondencerelation. (We will return
to this problem in Section 3.10.)
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a context, notions of truth and rational justification belonging to an object domain
arenot, at least for the kinds of reasons mentioned above, impossible to define (cf.
Russell [1922, p. xxii]).

These observations must inform our view of scientific methodology. We cannot
rationally pretend to question all our viewsat the sametime. An hypothesiscan only
be evaluated against the background of viewsthat we, for the moment, areforced to
takefor granted. Weincrease our knowledge not by building aconstruction onasolid
foundation. Rather, knowledge develops by a continuous process of restructuring
our belief systems. No itemis, to quote Quine, “immune to revision” [1951, p. 43]
inthelong run, but at every moment most of the system has to remain unquestioned.

2.3 Ontology

A crucial aspect of atheory is which kinds of entities it recognizes, or, in other
words, which ontology it assumes. Different areas of inquiry make very different
claims in this respect. Modern physics, for instance, only recognizes the existence
of certain very small objects and very basic kinds of relations among them. Larger
objects and more complicated relationships must be seen as being composed of
these simple elements, or disappear from sight entirely. Ordinary common sense
discourse seems to quantify over entities of many kinds. It may therefore be taken
to assumeavery rich ontology, in which we find, for instance, avery rich inventory
of abstract objects (properties, words, possibilities etc.). This everyday ontology is
quite vague and vacillating. A more scientific inquiry should be more precise with
regard to ontology. It isthereby led to take somekind of stance towardsthe objects
apparently referred to in everyday talk.

The natural sciences have often been taken as the model of rational inquiry,
partly because of their very tangible success. (They have endowed the human
race with powers aimost undreamed of only a few decades ago.) This has led
many people to view physics as the foundational science, which should define the
basic ontology: Other areas of inquiry should frame their theories in a way that
makes it possible to reduce the claims they make to claims about the things that
physicsrecognize. Thisisthe basic idea behind the program of Unified Science (cf.
Carnap [1938]): Physics lays the foundation. Chemistry deals with certain kinds
of molecular physical processes. Biology is concerned with complicated chemical
processes (organisms) and sociology with the interaction of several organisms of a
certain kind (human beings).
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Many linguists are attracted by ideas of this kind. Chomsky, to take a salient
example, considerslinguisticsto be the study of aparticular faculty of the mind and
writes:

[W]e may think of a person’s knowledge of a particular language as
a state of the mind, realized in some arrangement of physical mecha-
nisms. (Chomsky [1986, p. 40].)

[T]he abstract study of states of the language faculty should formu-
late properties to be explained by the theory of the brain and is likely
to be indispensable in the search for mechanisms. To the extent that
such connections can be established, the study of mind—in particular
of I-languagei.e. of language as an internalized mental system]—uwiill
be assimilated to the mainstream of the natural sciences. (Chomsky
[1986, p. 39].)

This vision is no doubt theoretically fascinating, but at present there is no brain
science capable of bridging the gap between mentalist linguistics and brain physics.
The view that such a bridge is necessary is, | think, sometimes the expression of a
certain unnecessary lack of self-assuredness on the part of linguistics. It isfelt that
unless an explicit bridge between the concepts involved in linguistic theories and
those figuring in the natural sciences is provided, the intellectual respectability of
linguistic theoriesis doubtful. | think this view isunwarranted. Linguists have been
ableto investigate language from many points of view and to produce theories open
to rational and critical evaluation without advancing hypothesesthat can be reduced
to physicalist statements. (At least, no method of reduction has ever been known
to exist.) So, arational inquiry does not need to be assimilated “to the mainstream
of the natural sciences’. Of course, physical considerations will sometimes play a
role in linguistic argumentation. For instance, a finite brain may only host afinite
system of representations and this may be relevant in relation to how we conceive
of language-related knowledge.

I think that we should recognize the possibility of there being many irreducibly
different ways of describing reality. This possibility is not incompatible with a
monist metaphysics, as is suggested by the view of the relationship between phys-
icalist and mentalist theories (among which we find most of the theories proposed
by linguists) that is defended by Davidson [1970], [19934a] who labels his posi-
tion anomalous monism,? and by Fodor [1976, p. 12—-19], who talks about token

? This position is discussed and described as non-reductive physicalism by Rorty in an article by
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physicalism. These positions are monistic in the sense that mental characteristics
are taken to be supervenient upon physical characteristics, which means that any
distinction madein mentalist termsin any concrete case always corresponds to one
that can be made in physicalist terms, but not vice versa. For instance, everything
that is an event according to a mentalist theory may also be given a physicalist
description, but physical events that do not correspond to anything that can be
described in mentalist terms may occur.

This view can be said to be nominalist with regard to mental particulars and
universals: They only existinvirtueof our waysof speaking or thinking about human
beings. Davidson's and Fodor’s views are anomal ous in the sense of assuming that
there are no law-like principles that relate mentalistic descriptions to physicalistic
ones. Theterm “token physicalism” also reflectsthisidea. Every mental token event
or stateisalso aphysical event or state, but thetypes, i.e. the predicates of amentalist
theory cannot be defined in physicalist terms. This kind of view will alow us to
admit the mutual irreducibility of physicalist and mentalist descriptions of things
without committing us to a corresponding metaphysical dualism. The two kinds of
theories (and languages) represent different ways of describing the same reality.

For alinguist working in the tradition of truth-conditional semantics, questions
of ontology enter the picture from two sides. First, in connection with the general
theory that is formulated and this is the way in which ontology is relevant to any
inquiry. Secondly, an ontology is stipulated when the truth conditions of natural
language statements are analyzed, as a set of truth conditions assume that thereisa
certain domain of objects over which quantification ranges.

The point of departure of truth-conditional semantics are certain notions and
intuitions that essentially belong to the perspective of the language user. Many of
these are admittedly refined and redefined in semantics, to the degree that naive
common-sensical reasoning has lead many a student of semantics astray. Never-
theless, truth-conditional semantics assumesthat there are utterances, composed of
words, that these words refer to things and that many utterances typically are true
or false. From the point of view of the natural sciences, linguistic behaviour has to
be seen as a product of enormously complicated physical processes. Most of the
linguistic intuitions of ordinary language users would have no placein this picture.

Ontheone hand thereistheintuitiveeveryday human perspective on human life,
in which people think, feel, speak and set out to do things, and, on the other hand,
the natural sciences, which only allow us to view people as arbitrarily delimited

that name [1991].
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aggregates of interacting matter. (Thereareintermediate pointsof view and different
ones too.) For the moment human knowledge has not advanced far enough as to
be able to clarify in detail how the two perspectives relate to each other, i.e. how
human behaviour asintuitively understood by human beingsisaproduct of physical
(chemical) processes. An account of thiskind, if possibleat all, would be extremely
complex and its modes of explanation would probably be of little use in ordinary
social intercourse. Ordinary everyday intentional psychology givesalucid, smple,
and useful picture of the activities of human beings and some causal mechanisms
involved in them, even if it employs notions that cannot be assimilated to those
involved in apurely physicalist perspective.

Truth-conditional semantics is best seen, | think, as a theory built on top of
everyday mentalist psychology. (However, it ispossibleto view linguistic structures
correlated with truth-conditions in a purely abstract manner. This is often done in
logic.) Most truth-conditional theories also depend upon the use of set-theory. In
thisway sets are included in the ontology and sets are akind of abstract particulars
quite foreign to everyday discourse.

2.4 Goals of Linguistics

Theaim of linguistics (the science of language) isto elucidate, at least partialy, the
processesinvolvedinlinguistic (language-related) behaviour. Thisidea presupposes
the common-sensical intuition that linguistic behaviour in one way or another is
a naturally defined subspecies of human behaviour. The terms “linguistic” and
“language” are quite vague, but there appearsto be clear instances both of linguistic
and non-linguistic behaviour (as well as more controversial intermediate cases).
It is far from easy to say what regulates the application of these terms. They
represent notions belonging to a complex picture of human life. Important aspects
of this conception are that people possess minds containing representations of their
environment, that they intend to do things, that they actively bring about changesin
the minds of others, and that their own mental representations are formed in causa
interaction with their environment. The two most important features of linguistic
behaviour are, | think, that it is communicative and that it relies on a language
system. It is communicative in the sense that it consists of actions intended to
change the overt behaviour and/or the mental states of other people. A language
system is acrucial factor behind linguistic communication, which relies on shared
knowledge of established grammatical and word-oriented practice. This knowledge
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istypicaly tied to a particular natural language. The language systemis constituted
by a system of assumptions about the normal use of the elements of language. Itis
in this sense a system of normative beliefs. They do not dictate how languageisto
be used, but in linguistic communication they are most of the time relied on by the
participants.

Successful ordinary linguistic behaviour presupposes several kinds of knowl-
edge and ability: general knowledge about the things talked about, general social
competence, an ability to correlate on€’s linguistic actions with whatever non-
linguistic activity one is engaged in (for instance, to talk while walking), and
knowledge about the language being used. Knowledge of a particular language is
consequently only one of several mental resources necessary for language use. For
instance, a person who learnsthat Frege wasborn in 1848 can hardly be held to ac-
quire any new linguistic knowledge, but his discourse-related abilities are extended:
If heis an ordinary speaker of English, he has thereby learned the correct answer
the question “When was Frege born?’.

Considerations of this kind have prompted many linguiststo draw adistinction
between languages as systems and language use.* Theideabehind such distinctions
is that language use is a product both of linguistic knowledge and other factors,
such as more common knowledge, the mood of speakers, of various events in their
bodies, causal influence from the environment etc. Distinctions of this kind are
theoretically difficult: It isfar from easy to delimit the language system from other
mental systems, but anyone who intends to describe language without describing
the human mind as a whole and thinks this is meaningful is committed to some
distinction between (&) language and the rest of the mind. However, the question
of the theoretical basis for this distinction is controversial and the question of how
(8) language is best delimited must take also the other aspects into consideration.
The best notion of language is the one that supports and is supported by a theory
of the mind that is holistically optimal from the point of view of evidential support,
simplicity, and economy.

2.5 Linguistic Analysis

Utterancesform one of the most important kinds of linguistic particulars. Linguistic
theory involvesmaking clear therel ation that obtai ns between theseand thelanguage

* The two most famous examples of this are de Saussure’s[1915, p. 23-35] distinction between
langue and parole, and Chomsky’s[1965] between competence and per for mance.
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system. The analysis of utterances proceeds from hypotheses about the structure
of the language system, and these hypotheses derive their support from other data
concerning these utterances. In this context, anumber of intuitively discerned modes
of description are usually recognized. The most physicalistic one represents an
utterance as as a spatio-temporally located stretch of acoustic energy. A purely
acoustic account of an utterance does not involve any linguistic analysis as it is
applicable to any kind of sound signal and as it may be performed without taking
hypotheses about the language user and/or language system into consideration. (To
be meaningful to a linguist, such an analysis must however be designed to reveal
acoustic features that are relevant to language.)

A morpho-syntactic account, by contrast, clearly depends upon assumptions
about alanguage system involving an inventory of morphemes and modes of com-
bining them. Such an account will describe an utterance as a string of morpheme
(typeof minimal meaningful units) instancesand andtell ushow thesemorphemein-
stancesfit into a pattern of syntactic relationships (forming words, phrases, clauses,
sentences etc.). There are many theories making very different claims concerning
what should in more detail be said about morpho-syntax. Several of these posit
severa levels (e.g. surface and deep structure) of syntactic representation. In this
study, syntacticissueswill not be of much concern. It will rely on asurface-oriented
analysisintermsof quitetraditional grammatical relationsand categories (asindeed
most linguistic theories do). It should therefore be seen as presupposing asyntactic
theory in which the relevant grammatical notions can be defined.

Semantics can be seen as another mode of description concerned with what
utterancesor the expression typesthey instantiate“ mean” and it isrecognized by all
linguistic theories, evenif thereislittle general consensus concerning the detail s of
semanticanalysis. A semantic account of an utterance doesnot necessarily articul ate
an utterance in the way a morpho-syntactic account does, as its semantics (its
“meaning”) may be conceived of holophrastically, i.e. correlated with an utterance
as a whole, without directly claiming anything about the items out of which the
utterance is composed. The often very indirect connection between semantics and
the concrete physical features of an utterance may partly explain the conceptual
difficulties troubling some linguists when it comes to semantics. | will follow one
of the more important traditions and assume that there is an interesting notion of
“meaning” that allows us to characterize meaningsin terms of truth conditions. We
will shortly return to this notion of meaning.
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2.6 Language as a System

An inescapable assumption about language use is that there is a language system,
which involvesalexicon, i.e. aset of morphemesand larger linguistic units, defined
interms of their phonematic shape and their grammatical and semantic properties, a
compositional semantics, i.e. an inventory of modes of combining lexical unitsinto
larger units. (Grammar may be seen as an aspect of the combinatorial semantics.)
These modesinvolve constraints on both form and semantical properties. It can also
be argued that we should assume that an inventory of pragmatic principles belongs
to alanguage system. Thesewould handle variousaspects of discourse organization,
rhetorical devicesetc. (Assumptions about a phonology are not directly pertinent to
the issues of the present work, but many linguists would consider it a crucial part
of alanguage system.)

The language system defines (more or less fuzzily) a set of possible expres-
sion types. Concrete utterances may be seen asinstances of these expression types
having a certain spatio-temporal location (cf. Strawson [1950b]). By identifying
an utterance as an instance of a sentence type, its relation to a language system is
made explicit. The analysis of utterances consequently proceedsin light of the ana-
lyst’s notion of the language system, which represents constraints and expectations
concerning the structure and meaning of utterances. Representing a common stock
of elements out of which utterances are composed, it further allows us to relate
different utterancesto each other.

We should note the normative orientation of language systems. One way of
understanding what language users are doing is to view them as trying to conform
to certain mutual ly known linguistic constraints. Sometimesthey fail and sometimes
they try to communi cate without recourseto these constraints, but in most casesthey
orient their verbal behaviour towardsthese constraintsand intend it to be understood
in light of them.

We may adopt a notion of intention allowing that |anguage users often are not
actively avare of their intentions. An analysisof such intentionsis akind of rational
reconstruction of what is going on. Intentions are made explicit when we view the
actions of a speaker as the product of active and fine-grained deliberations which
explicitly consider all kinds of relevant information. Linguistic theory may be said
to view language users as automatic systems and the central issueis: What kinds of
information structuresand capabilities of information processing must the language
users be assumed to possessin order to be ableto correlate their input (i.e. the kind
of information about the environment they are assumed to be able to access) and
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their output (their behaviour) in the way they do.

2.7 Truth-Conditional Analysis

A truth-conditional analysis of the kind outlined in thisbook isinformed by a quite
narrow conception of semantics. Many aspects of language use which intuitively
pertain to the meaning of utterances are therefore excluded from considerationin a
truth-conditional semantics.

An important tenet of truth-conditional approaches to semantics is that their
notions of meaning abide by what Davidson calls the principle of the autonomy
of meaning (Davidson [1984, p. 274]), which says that there is a high degree of
independence between what a language user may intend to achieve by an utterance
and the truth-conditional content of this utterance:® Truth-conditionally equivalent
utterances may be made with very different intentions. And two utterances with
different truth-conditional contents can serve the same purpose. For instance, an
utterance of “1 am hungry” (whose truth conditions will tell usthat it istrue if and
only if the speaker ishungry at thetime of utterance) may be made with theintention
of getting the addressee to realize that the speaker thinks that it is time to go to a
restaurant, but it may also be made with the intention of getting the addressee to
realize that the speaker wants the addressee to prepare food for him. The former
intention could also be carried out by means of an utterance like “1 think that we
should try to find a restaurant now”.

Our ahility to apprehend a kind of meaning that is abstract in this way is part
of what makes language into a useful tool. This supportsthe ideais that thereis a
kind of meaning (BTC-meaning as explained in Section 2.7.4) which is governed
by constraints that are determined by the words and their arrangement in a way
that alows language users to apprehend this meaning also when they encounter
hitherto unencountered strings of words and to be guided by this apprehensionto an
understanding of other aspects of the intentions behind an utterance. This kind of
systematic semantics presupposesthat many semantic constraintsare comparatively
stable and insensitive to contextual variation: “Language is the instrument it is
because the same expression, with semantic features (meaning) unchanged, can
serve countless purposes’ (Davidson [1968, p. 108]). Oneof the most basic features
of alanguageis that its semantic resources are reusablein thisway.

A notion of meaning that did not support some such kind of independence would imply that
every utterance would have a unique meaning.
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Conseguently, a truth-conditional semantics does not try to account for every-
thing that isaccomplished by means of languageand |eavesout of consideration how
utteranceswith a certain truth-conditional content may bring about tangible effects.
A fundamental assumption and motivation behind truth-conditional treatments of
language is that the ways in which people use language crucially depend both
on the truth-conditional properties they associate with linguistic expressions and
on extra-linguistic beliefs and intentions. A truth-conditional semantics is conse-
quently acomponent in amore general account of the mechanisms behind language
use. Truth-conditional concepts of “meaning” are consequently narrower than many
other notions of “meaning”. Many aspects of meaning, as more broadly conceived,
can hardly be captured by truth conditions. | think truth conditions are best con-
ceived of as something that we discern in terms of the intentions of a language
user.’ An utterance is made with certain intentions, some of which are linguistic in
the sense that they are defined in meta-linguistic terms. For instance, an utterance
may be made with the intention that the addressee is to apprehend it as a sequence
of instances of certain word types. Utterances are typically also accompanied by
intentions which are non-linguistic in the sense that they are not defined in meta-
linguistic terms. A speaker may, for instance, ask a person to pass him the salt,
with the intention that the salt isto be within his reach within a few seconds. (The
salt being within his reach is a state of affairs not apprehended in meta-linguistic
terms.) Some of the intentions behind most utterances are, as Grice [1957], [1969],
[1975] has pointed out, intended to be recognized by the addressee, and the speaker
typically intends that it is the addressee’s recognition of them that is to cause him
to react to the utterance (cf. Bunt [1990]).

Theseintentions behind an utterance (or any other act) may be (partially) ordered
by relations of meansto ends. For instance, alanguage user may make an utterance
with the following kind of intentions: (i) that the addressee (A) will recognize the
utterance as being composed of a string of certain lexical items; (ii) that A will
associate certain truth conditions with it; (iii) that A will realize that the utterance
carries a certain force (e.g. that it is an assertion, a question, a suggestion, a joke,
a linguistic example, or whatever); (iv) that A will form a particular belief; (v)
that A is to do something; and (vi) that A will recognize al or some of these
intentions (i)—(vi) of the speaker. (Lying, by contrast, involves that the speaker

5 Thisideais acentral one in the philosophy of Davidson, cf. papers like [1986], [1984], [1978].
Grice is perhaps the most prominent proponent of the view that language use should be explained
terms of theintentions of the users of language and their mutual recognition of these intentions. It has
been developed in several articles by Grice, such as[1957], [1969], and [1975].
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intends some of his intentions not to be recognized.) A more concrete example
conforming to this scheme could be the following: A speaker (5) says “It's cold
here” with the following intentions (the list is not complete): (i) the addressee (A)
will recognizethat the utterance consists of instances of four English wordsand that
they are intended to be used in accordance with a certain established practice (for
instance, that “here” refersto the place wherethe utteranceis made); (ii) that A will
recognize that the utteranceis intended to be trueif and only if it ismadein achilly
environment; (iii) that A will understand it as an assertion, (iv) that A will form
the beliefs that .S actually thinksit is cold, that .S wants A to know this, that S has
someinstrumental reason for wanting this, that .5 wants A to do something that will
increase the temperature, and that S wants A to close awindow, and that 5 expects
A to actualy do this (and so on); (v) that A will close the window; and (vi) that al
of these intentions will be recognized by A. Everyday common-sensical discourse
would potentially consider any of these intentions as pertinent to the “meaning” of
an utterance. A general theory about the intentions with which utterances are made
and how they are determined would have to consider aimost any kind of human
belief and reasoning.

Truth-conditional approachesto semanticstry to restrict their attention to only
one kind of communication-related intention. The idea is that there is a truth-
conditional notion of meaning (to be characterized in more detail shortly) that
may fruitfully elucidate certain crucial aspects of language use. (Let us call it
basic truth-conditional meaning, to be abbreviated BT C-meaning.) It may be
that communication in certain cases do not involve BTC-meaning, but, it may be
assumed that in many typical and significant casesit does. By introducing the notion
of BTC-meaning we will be able to make a distinction between BTC-meaning-
related intentionsand other intentionsbehind an utterance. Thelatter concern effects
of an utterance that may depend upon a wide range of non-linguistic factors, such
asthe beliefs, desires, intentions, physical environment and other conditions of the
partiesinvolved in adiscourse. A comprehensive theoretical account of all of these
factors and their influence on communication and behaviour in general is perhaps
not even possible and would, in any case, involve much more than might reasonably
be expected from an inquiry trying to restrict its attention to language. A truth-
conditional semantics rests upon the assumption that a rather narrow conception of
meaning may fruitfully be employed to explain various features of language use.
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2.7.1 The Justification of Semantic Analyses

A theory about the truth-conditional content (asrelativized to a speaker and atime)
of the sentences of alanguageis apart of agenera interpretational theory about the
propositional attitudesof aninterpreted party. If we accept aphysicalist metaphysics,
or at least a physicalist view of perception, we have to recognize the fact that such
interpretations are justified by reference to perceptible features of physical states
of affairs. Available evidence consists of data about the behaviour of people and
about the environment in which it occurs. The details of the processes and the
mental resources involved in the formation of adequate beliefs about propositional
attitudes and the modes of reasoning exploited in public justificational discourse
areto alarge extent unknown.

Propositional attitude interpretation may be compared to the formation and
testing of a theory according to a hypothetico-deductive scheme. At least, thisis
one way of conceptualizing interpretation: The “data” consists of observations of
the outward behaviour of the interpreted party and the theory will be a collection
of hypotheses about his mental states framed in the terms of propositional attitude
psychology. The theory also contains principles of a more general kind that give
content to the universally applicable concepts of this psychology (such as belief,
intention, truth, and reference). Thisideais the point of departure for Davidson's
[1973] analysis of radical inter pretation (which is highly influenced by Quine's
[1960b] discussions of radical trandation).

Radical interpretation occurs when an interpreter tries to understand a person
on the basis of perceptually available evidence.” (Quine's case of radical transla-
tion is rather concerned with the compilation of a trandation manual under the
same circumstances.) The radical interpreter is assumed to know the language and
general principles of propositional attitude psychology, but not anything about the
mental idiosyncrasies of the interpreted party. Situations of more or less radical
interpretation are common. We meet people we have never heard of, see what they
do, hear what they say, and soon come to understand their language and some of
their beliefs, desires and intentions.

Quine and Davidson stress the holistic nature of interpretation: Hypotheses
concerning the meaning of sentencesand those concerning the beliefs of interpreted
party can only be evaluated together. Linguistic meaning and propositional attitudes
can only be made sense of as elements in a coherent network, tied to the world

" Itisradical in the sense of proceeding from the evidential root (Latin: radix).
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and to each other in accordance with certain general principles. These principles
provide the point of departure for a process of interpretation, and are a priori in
the sense that they are presupposed rather than discovered in the course of actual
attitude interpretation. They concern, for instance, the relations between beliefsand
utterances, the relations between beliefs and what actually is the case, between
intentions and how they are carried out, logical constraints, and relations between
different kinds of mental attitudes.

2.7.2 The Principle of Charity

It seems that ascriptions of more finely structured beliefs, desires, and intentions
can only bejustified if it assumed that the interpreted party uses alanguage which
isequally finely structured. Utterance-rel ated data are consequently very important
in interpretation. A sincere declarative utterance expresses a belief. Which belief
is expressed depends upon the meaning of the utterance. Both what the interpreted
party means by his sentences and what he believes are circumstances that are
revealed by an interpretation and not known prior to it. Thereis hardly any a priori
constraint on this. Human languages are arbitrary systems of signs, and a sentence
can mean anything and consequently be used to express any belief.

This suggests that there must be some other kind of a priori principle that will
allow an interpreter to justify hypotheses about the beliefs and the meanings of an
interpreted party on the basis of utterance-related evidence. Quine and Davidson
arguesthat thereissuchaprinciple, namely what iscalled theprincipleof charity.®
Theidea behind it is that interpretation must start from the assumption that certain
beliefs of the interpreted party are true. If utterances are taken to express true
beliefs, the external observable world will provide the evidence that may allow an
interpreter to say what they mean. Their meaning cannot reside in anything except
their actual correspondence with the world. Exactly how the principle of charity
should be formulated is a subtle issue, but it says that the beliefs of an interpreted
party are largely true.

Similarily, the logical structure of sentences and the corresponding beliefs is
identified on the basis of their being subject to the a priori constraints associated

& See, for instance, the following articles by Davidson [1967], [1973] [19744], [1974b], [1982],
[1983], [19904]. Also cf. Vermazen [1982] and Malpas [1988]. Critical discussions are found in
Foley and Fumerton [1985] (against anti-sceptical arguments derived from the principle of charity by
Davidson [1983]) and in Warmbrod [1991]. The term “principle of charity” wasintroduced, it seems,
by Wilson[1952], in a somewhat different context.
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with the logical constants in terms of which the structure of the beliefsis rendered.
For instance, belief in a conjunction is characterized by the circumstance that
it is generally accompanied by beliefs in the conjuncts. It may be allowed that
cognitive agents sometimes fail to see the consequences of their beliefs, but the
only justification for ascribing a certain logical structure to a portion of a person’s
belief system is that this belief system in general conforms to the constraints that
define the relevant logical constants. (Corresponding constraints apply to intention
and—perhaps | ess strongly—to desire.)

What seems to be another necessary assumption behind propositional attitude
interpretation is that people often have intentions that they successfully carry out.
(Thisis an intention-related counterpart to the principle of charity.) For instance,
interpretation of speech requires that we take the speaker to produce the sounds
(relative to some kind of description) that he intends. A person without intentions
does not do anything in a way that can reflect the state of his mind. Having no
intentions, he will not be prompted to take what he believes about the world into
account.

2.7.3 Truth and Interpretation

The concept of truth figuresprominently inthe Davidsonian account of propositional
attitude interpretation. What kind of concept of truth is the relevant one here? It
might seem that akind of correspondence theory of truth isinvolved here, but this
idea should be rejected. We should not associate truth-conditional semantics with
correspondence theories of truth.

Davidson [1990b] argues that the concept of truth is a primitive one, that it
cannot be defined. (Moore and Frege have expressed similar views, cf. Section 2.2.)
Rather, it is one of the conceptually basic predicates of interpretational theories.
Semantic interpretation proceeds, according to Davidson, from sentences taken to
be true down to hypotheses about the denotations of predicates and the reference of
singular terms. Reference and denotation are theoretical constructs only posited to
get truth-conditions right (Davidson [19790]).

A correspondencetheory of truth presents an inverse picture. Thekind of corre-
spondence that congtitutes truth, if there is one, must depend upon the denotations
and reference of the elements of the vehicles of truth and falsity (propositions or
sentences). For instance, what a sentence like “ Peter is lazy” isto correspond to in
order to be true must depend on what “Peter” refersto and what “lazy” denotes. A
correspondence theory of truth explicates truth in terms of semantic concepts like
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denotation and reference. The Davidsonian theory of radical interpretation rather
explainsreferenceand denotation intermsof truth (and anumber of other concepts).
It seems that any correspondence theory of truth must presuppose that certain se-
mantic connections are logically prior to truth. They can be said to subscribe to
what Tarski [1944] calls a “semantic conception of truth”. Davidson’'s theory, on
the other hand, is a “truth-based theory of semantics’ (Ramberg [1989, p. 40]).

2.7.4 BTC-meaning

In thissection, | will try to characterize and defend the notion of BTC-meaning and
describeits place in acertain picture of language use. It should be stressed that this
picture belongsto akind of interpretational theory that describes human beings and
their actionsin the terms of a propositional attitude psychology. Everything relating
to language should, according to this picture, be traceable back to the intentions
involved in concrete casesof language use. All abstract entitiespositedinalinguistic
theory of thiskind are thereforeinherently context-dependent, in the sense that they
arejustified only to the extent that they can explain and are supported by the ways
in which language is actually used.

Meaning, understood in awidesense, isafeatureboth of utterancesand linguistic
expression types. The meaning of expression types is context-insensitive in the
sense that the same expression type with the same meaning may be used in different
contexts. This insensitivity is aso reflected in our ability to say something about
the meaning of a linguistic expression that is considered in isolation from any
particular context. Context-insensitive meaning-related constraints may relate to
context-dependency. For instance, if we say that you refers to the addressee of an
utterance, we have stated a constraint that holds across a wide variety of contexts
(where English is spoken).

Both in cases of utterances and expressions types, it is often impossible to say
exactly what they mean. Rather, it seemsthat meaning isamatter of constraints that
seldom compl etely determine every relevant factor. The constraints associated with
expression types are conjoined with other constraints supplied by the context when
instances of them occur in aconcrete situation.

The concept of BTC-meaning will not be given a strict definition. Rather, its
place in acertain explanatory scheme will be clarified and certain requirements on
the notion will emerge. The BTC-meaning should then be understood as being the
property that in the best way meets these requirements. BTC-meaning primarily
belongs to utterances of sentences. The meaning of sentences is partly determined
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by the BTC-constraints that are inherited from the sentence by any token of it. The
first requirement on BTC-meaningisthat it relatesto features of sentencesin such a
way that thisispossible. Constraintsrelating to the utterance context will then allow
the BTC-meaning of a concrete utterance of the sentence to be further restricted.
So, for instance, the BT C-constraints associated with the sentence “1 am hungry”
may bethat it istrueif and only if the speaker is hungry at the time of utterance.

The second requirement on BTC-meaning is that it is to be characterized in
terms of truth conditions. Thisismotivated by the assumption that truth-conditional
content playsacrucial rolein the general picture of human cognition and behaviour
in which this kind of explanation of language has its place. This picture explains
and characterizesmental states and eventsin termsof their content and an important
aspect of these contents is their truth conditions. So, the content of a belief may
be characterized in terms of what it is for it to be true. Wishes may be described
in terms of what it is for them to come true, and intentions in terms of what it is
for them to be carried out successfully. This theory is couched in the terms of a
propositiona attitude psychology and allows us to give a comprehensive account
of human beings as rational agents. A notion of truth-conditional meaning will
support and be supported by a propositiona attitude psychology of this kind and
its value is partly derived from the value of this general picture. An important
assumption behind atruth-conditional semanticsisthat language use in many cases
may be significantly elucidated in terms of the language users’ apprehension of
truth conditions.

Another feature of BTC-meaning is systematicity. The BTC-constraints of a
sentence should be systematically derived from the meanings of its parts and their
modesof combination. Thisideapresupposesthat the smallest parts of sentencesthat
are recognized (the morphemes) are associated with semantic constraints and that
each mode of combination whereby composite expressions areformed isassociated
with a constraint that characterizes the meaning of a composite expression in terms
of the meanings of its parts. So, the meanings of subsentential expressions must
be defined in ways that makes the overall system agree as much as possible with
the constraints set down here. Truth-conditional semantics usually characterizes
meaning in terms of denotations. So, if the denotation of a name is an individual,
the constraints associated with aname will consist of conditionsthat thisindividual
has to meet.

The demand for systematicity is motivated by the fact that language users
are able to understand the meanings also of complex expressions they have never
encountered before. It seems that they possess the ability to grasp the meaning of
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avery large number of possible sentences and that the most plausible explanation
is that they somehow do this by deriving constraints on the meaning of the whole
from semanti c constrai nts associ ated with the morphemesand modes of composition
recognized in a sentence.

In truth-conditional semanticsissuesrelating to lexical semantics and “compo-
sitional” semanticsare often separated. What iscalled thelogical for m of asentence
can be defined as a complex constraint defining the truth value of the sentence in
terms of the denotations of the lexical unitstaken to correspond to non-logical con-
stants. So, for instance, the logical form of a sentence like “ Some apples are red”
may be rendered as ‘3z [A(z) A R(z)]" in ordinary predicate calculus. ‘A’ and ‘R’
stand for the extensions associated with the words “apple” and “red”, respectively.
The truth definition for this calculuswill tell us that thisformulaistrue just in case
thetwo extensions have at | east one element in common. No further constraint onthe
denotations of theselogical constants (apart from their logical type, i.e. that they are
one-place predicate extensions) is expressed by the logical form. However, some
constraints on their denotations may be assumed to be of a conventional-lexical
nature and certain further relevant constraints may derive from the context. In the
formal semantics, denotations of expressions of predicate cal culus are often defined
as relative to an interpretation. In this way, these lexical and contextual constraints
are brought together as constraints on the intended interpretation. (Actua absolute
truth is truth relative to this interpretation.)

The reason why sentences are semantically analyzed by giving their logical
form is that aspects relating to logical structure seem to be less context-sensitive
than lexical denotations. For instance, a sentence like “some chairs are too small”
contains the vague terms chair and too small. A context of use may be expected to
provide further constraints, but the facts of logical form are not as easily influenced:
The sentence will say that some objects are both chairs and too small. Of course,
a speaker may wish to convey the idea that all chairs are too small by using this
sentence as an understatement, but in this case systematicity considerationsstrongly
support the idea that such a use would be figurative.

Finally, BTC-meaning is intended to capture conventionally established con-
straints. The motivation behind this requirement is that language users to a large
extent understand each other in virtue of conforming to an established linguistic
practice and that this practiceis often understood in terms of BTC-meaning-related
semantic constraints. Again, we should remember the normative nature of these
constraints. They only form a standard that language users often try to abide by in
order to communicate in the most straightforward way, but they can aso exploit
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these normsin more indirect ways, and even ignore them altogether.

We may summarize the features of BTC-meaning by saying that it is a notion
of meaning that isintended to capture the kind of meaning that is (1) restricted by
constraints inherited from sentences by sentence tokens used in a concrete context,
(2) truth-conditional, (3) systematic, and (4) conventionally established. It will be
supposed that these constraintsin at least a significant range of cases determines a
complex property that can be characterized in terms of substantial constraints and
that these can elucidate important aspects of language use.

BTC-meaningisinsensitiveto some aspects of language use that may bethought
of as pertaining to meaning in a wider sense (see Section 2.7). These appear to
include various kinds of emotional attitudes conveyed by means of an utterance
without being explicitly stated in away that would justify their being accounted for
intruth-conditional terms. For instance, astatement that “it rains” madewith avoice
indicating joy and a statement of the same sentence made with a voice indicating
regret are, ceteris paribus, two utterances with the same truth-conditional content,
despite the fact that the speaker may have indicated different emotional attitudes
in the two cases. (Such emotional indications may be more or |less accurate, more
or less misleading, but they do not necessarily affect the truth conditions of a
statement.) On the other hand, the two utterances, “it is raining and I’'m glad that
it does” and “it is raining and | regret that it does’ have distinct truth-conditional
contents.

There are aso other kinds of intentions behind utterances which intuitively are
related to “meaning”, but cannot be characterized in terms of truth conditions. A
speaker may, for instance, mean to offend someone by making a certain utterance,
but the speaker may very well make the same statement with the intention not to
offend anyone. Such intentions are not defined in terms of truth conditions. Suc-
cessful communication always involves recognizing intentions relating to aspects
beyond truth conditions. So, the complaint that a truth conditional semantics will
leave many crucial aspects of language use out of the picture really missesthe point:
The very motivation behind this view of semanticsis the assumption that a quite
narrow conception of meaning of this kind allows us to explain certain aspects of
language use in a fruitful way.

2.7.5 Non-Declarative Discourse

Truth conditions are primarily associated with statements, i.e. utterances represent-
ing claims (that are true or false). Truth-conditional semantics consequently views
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making claims as a fundamental kind of linguistic act. Other kinds of utterances,
such as questions and commands conform to the truth-conditional order more indi-
rectly.

A sentence (yes/no) question may be understood as a request for information
whether a certain state of affairs obtain. This is reflected in the circumstance that
the meaning of such a question generally is captured by the formulais it the case
that p?, where p represents an arbitrary truth-conditional content. It seemsthat the
contentsthat can be questioned in thisway are precisely those that may be asserted.
Further, every declarative sentenceisrelated by way of simple and general syntactic
principles to a corresponding interrogative one and it generally holds that if they
are put forth in the same context the first asserts precisely the same content that
is questioned by the second one. So, both from the point of view of syntax and
semantics sentence questions closely correspond to declarative sentences. When
it comes to wh-questions, i.e. questions beginning with an interrogative pronoun
or pronominal adverb, the situation is more complicated, but in many cases such
a question may be seen as defining a predicate, whose extension the addressee is
expected to supply. Their content isin this way rendered in away that indirectly
involves truth-conditions. Thisideais also supported by syntactic facts.

Commands may also be analyzed along these lines. They describe what the
addressee is requested to do. An important aspect of the content of a command
may be characterized in terms of what is the case when it is being executed, or—
| think this is a better analysis—in terms of a condition that the addressee must
meet. Again, thereis afairly simple syntactic relation between a command and a
declarative sentence capturing these truth-conditions or a verb phrase defining this
condition.

This suggests that also important kinds of non-declarative utterances may be
subjected to a truth-conditional analysis, even if they show the necessity for some
further conceptual device allowing us to distinguish between (say) assertions and
questions. One way of doing this is to recognize what is often called “force” as a
component of the meaning of an utterance (cf. Austin [1962], Stenius [1967], and
Davidson [19794]). So, there are assertive, interrogative and imperative force, and
perhaps some further kinds, which are coupled with a particular truth-conditional
content (often called a*“sense” in this context). There are also utterances which we
cannot account for plausibly in theseterms, such asinterjective utterances, callsfor
attention etc.
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2.8 Concluding Remarks

There are two kinds of considerations that are relevant in formal semantics. The
first kind concernsthe datathat are supposed to support atheory. Are they correct?
Secondly, thereistheissue of whether atheory accordswiththedatait issupposedto
explain. Questions of the second kind are open to rigorous modes of evaluation, but
those of the first kind are not. The presentation of aformal semantic theory should
state which intuitions the theory is intended to account for, and if necessary, try
to explain and/or defend these intuitions. Rigorous argumentation is only possible
when such intuitions are (tentatively) accepted. They form arather loose and shaky
point of departure for a semantic analysis. There are in most cases no relevant
empirical data whose degree of objectivity is comparable with that of the data
relevant in, say, the natural sciences. But every reader of a semantic thesis may
consult his own intuitions (and apply them to concrete and empirically given cases
of language use). The objectivity that can be expected from a semantic treatise
lies primarily in intersubjective consensus about its adequacy. A truth-conditional
semantics, just like many other theoretical proposals, should be seen asaninvitation
to look for conflicting intuitions.

Another possible situation isthat asemantic theory is proposed as a component
inalarger systemintended to account for the behaviour of alinguistic agent or some
aspect of this behaviour. If the other parts of this system are given, it should be open
to a more direct evaluation by making precise and more physicalistic predictions
about behaviour. Such asystem might even be open to testing by being implemented
and run on a computer. We should, however, not forget that there is presently very
little known about the “things’ that correspond to these other components. We
may possess some understanding about certain mechanisms involved in language,
semantics, logic, and reasoning, but | think it should be stressed that these things
remain much of a mystery. The question of whether contemporary philosophy
and linguistics are on the track leading to a better understanding of the human
mind is consequently a controversial one. However, this work is motivated by the
assumption that a truth-conditional semantics and the general picture to which it
belongs illuminate important aspects of language use in a significant way.



3
APPROACHES TO
PROPOSITIONAL ATTITUDE
REPORT SEMANTICS

3.1 Introduction

Human beings are often described in terms of what they believe, know, desire,
fear and intend. These verbs are often called propositional attitude verbs. The
reason for this is that they can often be understood as standing for relations that
hold between a cognitive agent and something that can be called a proposition or
apropositional content. Propositional contents are characterized by two features.
First, the distinction between true and fal se appliesto them and, secondly, they can
be expressed in the form of a declarative sentence. (We will return to the issue of
what kind of entity propositions are.)

Propositional attitudes (i.e. the mental states described in terms of propositional
attitude verbs) have for along time been discussed by philosophers. Many of the
old traditional problems of philosophy directly or indirectly concern mental states
with propositional content. This aspect of the human mind is also highly relevant
in relation to language. Language use is often described and explained in terms
of propositional attitudes. The subject has therefore been of fundamental interest
to philosophers of language and semanticists. Many of them have also concerned
themselves with propositional attitudesin amore specialized way. Reportsin which
propositiona attitudes are ascribed to people seem to be an amost inexhaustible
source of language use that poses difficultiesto semantic analysis. Semanticistsand
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philosophers of language interested in these semantic puzzles have often tried to
show that established theories of meaning do not adequately account for proposi-
tional attitude report data and have then proposed alegedly superior theories. In
this chapter | shall give an overview of some of the central contributions to this
ongoing discussion. The difficulties will be explained and the theories that have
been proposed to accommodate them will be reviewed.

This chapter is organized as follows: | will begin by making some general
remarks on propositional attitudes (Section 3.2). Next to follow isabrief discussion
of behaviourist proposalsto the effect that discourse about propositional attitudesis
reduced to what istaken to be more basic notions (Section 3.3). In thisway the need
for amoredirect treatment of propositional attitudesand their content is eliminated.
If such areductionisfound implausible, theissue of what the relata of propositional
attitude relations are remains, and it is discussed in Section 3.4. | shall then address
the question of how these are rel ated to the semantic facts of attitudereports(Section
3.5). The next section (3.6) discusses approaches that have been motivated by
arguments that propositiona attitudes are not primarily matters of binary relations
(between a cognitive agent and a proposition). The rest of the chapter is concerned
with someimportant proposals concerning binary analyses of propositional attitude
relations and the semantics of propositional attitude reports. Section 3.7 gives
an account of Frege's theories. Section 3.8 discusses approaches to propositional
attitudes that try to account for their content in terms of symbolic representations.
In the next section (3.9), Davidson’s paratactic theory isreviewed. In Section 3.10|
discuss some attemptsto find cognition-independent relata (referred to as “facts” or
“dgituations”) of propositional attitude relations. Accounts of propositional content
in terms of possible worlds are treated in Section 3.11. Some issues relating to
reference and propositional attitudes are addressed in Section 3.12, which precedes
the concluding remarks (3.13).

3.2 Propositional Attitude Psychology

Everyday lay discourse about what peoplethink, desire, fear, hopefor, and say seems
to presuppose that a crucia aspect of many mental states and linguistic actsis their
content and that such contents may be expressed or described by aclause uttered in
an appropriate context. This may be illustrated by the following examples:
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says ) all men aremad
denies Plato is dead
thinks Freud waswrong
B May . pishes ( M) adogwill bite her
hopes it will beraining
fears | the problem is undecidable |

These examples suggest that the verbs involved stand for relations that hold of a
cognitive agent and something which somehow corresponds to a that-clause. An
entity of thiskindisoftenreferredto asaproposition; hencetheterm propositional
attitude.! Theterm attitude is perhaps more apt when applied to mental states, but
its use is sometimes extended to cover also mental and communicative events.

This way of attributing content to the utterances and mental states of people
is an important feature of many commonsense schemes of describing, explaining,
and evaluating human behaviour, but it is not only confined to lay practice. Also
many sophisticated theories about human psychology depend upon the assumption
that some mental states can be characterized in terms of their propositional content.
Behaviourist attempts to develop equally powerful psychological theories which
do not rest upon assumptions of this kind meet with considerable difficulties (cf.
Chomsky [1959]).

Discourse about propositional attitudes is supported by some kind of proposi-
tional attitude psychology. Ordinary folk psychologies, as well as different ver-
sions of psychoanalytic theory, are of this kind. They al embrace certain funda
mental views about the human mind. Among the basic “tenets” we find the idea
that people form beliefs by perceiving the world and by reasoning in accordance
with certain principles, the ideathat people have wishes and sometimes act to make
wishes come true, and the ideathat their actions are guided by their beliefs. Propo-
sitional attitude psychology is a kind of theory that allows us to see a coherent and
systematic structure in the behaviour of ourselves and of other people. Further, it is
astructure that may be discerned universally in rational behaviour and ratiocination
and allows us to compare the thoughts and actions of different human beings.

Most linguistic theories seem to rely upon some version of propositional attitude
psychology and take for granted that people speak with intentions to reach certain
goals, that they often say what they think is the case, that they have beliefs, which
aretrue or false, and which they may expressin the form of an utterance.

! The term “propositional attitude” seems to be due to Russell’s article “ On Propositions: What
They Areand How They Mean” [1919] from 1919.
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The present work will mainly be concerned with the semantic analysis of propo-
sitional attitude reportsand related kinds of discourse. We may distinguish between
the analysis of propositional attitude reports and the investigation of propositional
attitude psychology (without denying that the two issuesareinterdependent and that
their relationisacontroversial issue). Theformer kind of analysiswill be concerned
with thelogical form of the sentencesused to report propositional attitudes, but may
ignore, for instance, the details of lexical semantics. The latter kind of investigation
will delve deeper into the psychological distinctionsmade in propositional attitude
psychology and may addressthe issue of how propositional attitude attributionsare,
or should, be justified, or investigate how minds as described in terms of propo-
sitional attitudes are related to brain processes as described by neurology. Some
thinkers seem not to have made this distinction, but it is clearly an unnecessary
source of confusion not to make clear whether, for instance, the subject of a dis-
cussion is problematic features of belief reporting practices or of belief per se, or
something else.

Similar restrictions in the scope of semantics are often made without much
reflection. So, for instance, we may render the truth-conditions of a sentence like
“ripetomatoes arered” by saying that it istrueif and only of the intersection of the
set of ripe entities and the set of tomatoesisincluded in the set of red entities. This
is possible without a deeper examination of the conceptsred, ripe, and tomato (e.g.
how are tomatoes individuated?) or of how a statement of thiskind isto bejustified.

3.3 Behaviourist Approaches to Propositional Attitude
Attribution

Empiricist philosophers have often considered mentalistic concepts epistemol ogi-
caly difficult. Mental things are not perceptible, but people do form beliefs about,
say, the propositional attitudes of other people with remarkable ease and often con-
sider these attributions well-founded. One way of explaining this circumstance is
to say that mentalistic statements really are covert statements about behaviour or
behavioural dispositions. A proper semantic analysis will, according to thisline of
reasoning, show how mentalist notions may be defined in behaviour-related terms.
Thisview may be termed semantic behaviourism.

A semantic behaviourist approach to propositional attitudeswill give an account
of propositional attitude reports by translating them into statements that do not
mention propositional attitudes. Belief, for instance, may be assumed to be possible
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to define in terms of dispositions to affirmative responses to sentences (under
suitable conditions). (The approaches of Carnap [1956, 815] and Grossmann [1960]
exemplify this.)

Propositional attitudes disappear from sight when propositional attitude re-
ports are trandated into a non-mentalist language. Propositional attitude reports
are shown, if this behaviourist programme succeeds, not to be about propositional
attitudes. From thiswe cannot conclude that there are no propositional attitudes, but
the reasons for assuming that they exist would no doubt be weakened and natural
language semantics would not need to bother about their nature.

Behaviourist approachesface many difficulties. Their programme has proven to
be extremely difficult to carry out. Mentalist reportsdo not easily subject themselves
to behaviourist reductions. The connections between mentalist statements and the
behavioural evidence that may support them are in most cases extremely complex
and depend on background mentalist assumptions. For instance, affirmative re-
sponses betray beliefs only to the extent that we assume that the speaker is sincere.
It must also be taken into consideration which meaning the speaker associates with
the affirmed sentence (cf. Davidson [1973], [1974a], [1986]). The significance of
behaviour as evidence for mentalist hypotheses consequently depends upon other
mentalist hypotheses in a complicated way. Semantic behaviourism can therefore
be said to have met with too little success to be convincing (cf. Chomsky’s scathing
review [1959] of Skinner [1957]).

3.4 Propositional Attitudes as Involving Propositions

Inthis section | will discuss semantic analyses of propositional attitude reports that
reject behaviourist reductions and favour an analysisin termsof propositions. Other
non-behaviourist views are discussed in Section 3.6.

3.4.1 Propositions

Much spesks in favour of analyzing the verbs in the following kinds of sentences
as standing for binary relations:
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Mary said ] all men are mad
He denied Plato is dead
(32) Most people thought that Freud waswrong
' Everybody wished adog will bite her
They hoped it was going to rain
No-one ) feared | the dog was dying

These sentences consist of a subject, a verb, and a that-clause. These verbs appear
to be standing for two-place relations, somehow connecting cognitive agents and
whatever athat-clauserepresents (or three-place predicatesif timeisadded asathird
argument). Thisseemsto be the simplest kind of analysisthat should be considered.
As the examples in (3.2) may be taken to illustrate, almost any combination of a
subject denoting a cognitive agent, a propositional attitude verb, and a that-clause
seems to make sense. A wide range of cognitive agents may stand in a number of
different relations to a very wide range of propositional contents (as rendered or
characterized by that-clauses). So, at least three factors should be distinguished in
the semantic analysis of exampleslikethosein (3.2), namely, the relation involved,
the cognitive agent, and the relatum content. These contents are propositional in the
sense that the distinction between truth and falsity applies to them and that their
content can be rendered or described by athat-clause.

However, some analyses have tried to do without propositional contents and to
characterize the content of attitudes in more basic terms. They have accordingly
rejected two-place relation analyses of the attitude verbs. | will discuss some of
these non-binary analyses of propositional attitudes in Section 3.6.)

If we assume that the two-place relation analysis of propositional attitude verbs
is correct, and simply stipulate that the term “ proposition” isto apply to the entities
that serve astherelata of these attitudes, we face anumber of interrel ated questions:
What kind of entity is a proposition? Which properties and relations apply to a
proposition? How is a proposition to be defined?

I will discussanumber of properties of propositions here: first, that they appear
to be of an impersonal nature; secondly, their relation to the distinction between
truth and falsity and how they enter into logical relationships; and thirdly, that
they seem to involve reference to objects. | will aso say a few words about their
independence from the attitude relation and about their individuation. Then, | will
givean overview of different waysof defining propositions. (Detailson the different
proposalswill be found in the more sustained treatmentsthat areto follow.) Finally,
in this section, | will say afew words about non-propositional attitudes.
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3.4.2 The Impersonal Nature of Propositions

Propositions seem to be impersonal in the sense that in principle any two different
cognitive agents may hold an attitude towards one and the same proposition (cf.
Bauerle and Cresswell [1988, p. 498] and Burge [1980]). Consider the following
statements:

(3.3) Everybody believesthat Venusis a planet.
(34) Mary didn't believe what Peter said.

A straightforward analysis of these statementswill, in each case, stipulate an object
towardswhich several cognitive agents hold an attitude. Beliefs, it seems, primarily
belong to a particular person. However, as examples (3.3) and (3.4) suggest, the
objects of belief do not seem to be personal in this sense.

Itis, of course, possibleto reject the ideathat there are (in some sense) abstract
content elements, in which case we may, for instance, interpret the two statements
along the lines of the following two paraphrases:

(3.5) Everybody holds aVenus-is-a-planet belief.
(3.6) Mary didn't hold abelief equivalent to what Peter said.

(Thescopeof theuniversal quantification[“ everybody”] in (3.5) must be understood
as dominating that of the existential one [“@’].) This kind of analysis® will do
away with the need for some kind of public objects to which cognitive agents are
related by holding propositional attitudes. However, if this step istaken, the public
aspect reappears in the form of impersonal properties of private contents. It is also
possibleto distinguish alevel of private contents, which are correlated with “ public”
propositions.?

It seems that one of the most important aspects of propositional attitude psy-
chology is that it allows us to characterize mental contents in an impersonal way.
It makes it possible to compare the minds of different people, by describing them
in terms of universal kinds of attitudes and contents. We may view the issues peo-
ple discuss, the arguments they propose, the modes of reasoning they employ, etc.
as drawn from an impersonal stock of possible contents and ways of connecting

2 An approach of this kind to the semantics of indirect discourse is suggested by Scheffler [1953].
? Thiskind of approach isfound in Crimmins and Perry [1989].
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contents. In this way people may hold the same opinions, the same beliefs, or be
convinced by the same arguments (even if this sameness does not correspond to any
physical sameness).

3.4.3 Truth, Falsity and Logical Properties

An important feature of propositions seem to be that they are often true or false.
We may however recognize propositions that lack a truth value. This might, for
instance, be motivated in cases where a belief is considered nonsensical by an
external reporter. In many theories the entities called “ propositions’ are the primary
bearers of truth and falsity and their introduction is partly motivated by adesire to
find some kind of entity to which these predicates applies as properties.

Another feature of propositions, closely related to their role as the sites of truth
and falsity, is that they enter into logical relationships. One of the most impor-
tant functions of propositional attitude concepts is to support various schemes of
describing, explaining, and predicting human behaviour and cognition by viewing
it as regulated by certain basic principles of rationality. Many of these principles
involve constraints on which propositional attitudes may rationally be held at the
same time, and many of these constraints are framed in terms of the logical prop-
erties of attitude contents. Davidson (e.g. in [1973], [19744], [1990b], cf. Ramberg
[1989] and Bilgrami [1992]) have argued that creatures are interpretable as rational
agentsonly to the extent that their cognition is assumed to abide by basic rationality
congtraints of thiskind. If thisistrue, as| think it is, propositional attitude psychol-
ogy is unthinkable without the assumption that attitude contents enter into logical
relationships (see Chapter 7).

3.4.4 Propositions and Reference to Objects

Many propositions seem to involve reference to various objects: We may say that
a proposition is about an object. However, propositions as wholes hardly refer
to objects. Rather, the idea that a proposition may refer to a thing cals for the
assumptionthat thereis somereferential item involved in the proposition. However,
some accounts of propositions, e.g. the one that defines propositions as sets of
possible worlds (see Section 3.11), reject thisidea.
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3.4.5 Propositions and Their Independence
from Attitudes

The term “propositional attitude” suggests that these attitudes are all directed to-
wards entities of the same kind, viz. towards propositions. This indicates another
desirable property of propositions. They should plausibly serve as the relata of
different propositional attitude relations. Otherwise, we will have to discern differ-
ent kinds of propositions and different kinds of propositional attitudes, and thisis
a less economic theory than one that only assumes one kind of proposition. The
same that-clause may often occur as the complement of almost any propositional
relation verb, and this supports the idea that the same content may be shown, said,
explained, inferred, denied, believed, known, or hoped. Consider the following set
of sentences:

showed
said
explained
inferred
denied
believed
knew
hoped

(37 May that Frege was alogician.

Sentences like these show that propositiona attitude reports allow the same that-
clause to figure as a characterization of the content of a wide variety of attitude
types. From the point of view of attitude report semantics there does not seemto be
any reason to assumethat the relata of different propositional attitudes are different.
The ideathat the same entities occur as the relata of different kinds of attitudes
will also allow usto state certain conceptual constraints that seem to beinvolved in
the lexical semantics of propositiona attitude verbs. For instance, to know some-
thing may be understood as a special case of believing it; to hope that p excludes
knowing that p or knowing that not-p; to hope that p aso implies wishing that p.

3.4.6 The Individuation of Propositions

A problem that arises in connection with propositional attitudes isto say in which
cases one and the same proposition is to count as the object of two different
propositional attitude states. This question is closely related to the issue of how



3.4. PROPOSITIONAL ATTITUDES AS INVOLVING PROPOSITIONS 35

propositions are to be individuated. A requirement that is crucia if we are to
account for propositional attitude ascription practice is that the theoretical notion
of “proposition” must be at least as finely discriminated as the possible contents of
propositional attitudes arein attitude reports. So, as soon asit is rationally possible
atacertaintimetoaffirm*“ X Vsp” andtodeny “ X Vs¢”, where X isterm denoting
a cognitive agent, V' a propositional attitude verb, and p and ¢ two that-clauses,
the two that-clauses seem to be assumed to stand for two different propositions (or
propositional properties). Thisis a basic criterion of adequacy that any theory of
the semantics of propositional attitude reports has to face. However, some theorists
prefer to rgject it in certain cases by arguing that propositional attitude report that-
clauses are sensitiveto more factors than which proposition isinvolved and usually
try to give an account of these.

3.4.7 Different Conceptions of What a Proposition Is

The latter parts of this chapter describes a number of approaches to the semantics
of propositional attitude reports in some detail and their different conceptions of
propositionswill be discussed there. For themoment | will just giveabrief overview
of different ways of conceiving of or defining propositions, by giving alist of what
| take to be the basic kinds of approaches. All of them are represented by modern
theories.

¢ Propositionsasprimitiveabstract objectsof aspecial kind: Thisapproach
does not try to explain or define what propositions are in terms of something
more well-known or basic. Frege's theory and the one defended in this book
are of thiskind.

¢ Propositionsas sentencesor utterances: Thiskind of conception of propo-
sitionsidentifies them with sentences or utterancesin natural language.

¢ Propositionsasexpressionsin amental language: Another possibility isto
view propositionsas expressionsinamental language. Thiswasalsocommon
in medieval logic.

¢ Propositions as sets of possible worlds: The idea behind this approach is
that a proposition is best seen as a constraint on how things might be. If
we recognize that the world might have been different in very many ways,
we may also accept the idea that there are many possible worlds (different
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configurations of possibilities). We may then simply view a proposition as a
set of possible worlds.

3.4.8 Non-Propositional Mental Attitudes

So, far we have mentioned only that there are mental attitudes with propositional
content. Are there also other kinds of mental attitudes? The answer seems to be
“yes’: Firgt, there are mental attitudes directed towards people and other concrete
entities. Verbslikelove, fear, and hate may stand for relations of thiskind. However,
theseattitudesmay al so haveintensional relata, not corresponding to anything mind-
external. It is for instance possible to love, fear or hate something that one falsely
believesto exist.

Another kind of attitude seemsto be directed towards propertiesor attributes,
hence Quine’'s [1958] term attributary attitude verbs, which include seek and
imagine (but imagine is also used as a propositional attitude verb). It is possible
to seek a unicorn, for instance, but there are no unicorns, only our ideas of what a
unicornis.

We may also recognize non-relational mental attitudes, if we do not prefer to
restrict the application of the term “attitude” to relational states. Such states may
be described by adjectives (rather than verbs) such as happy, love-sick, or irritated.
Even if these states may be conditioned by directed attitudes, these adjectives
characterize them in a non-relational manner.

I will not say much about non-propositional attitudes until Chapter 6, where a
number of constructionsfor the attribution of non-propositional relational attitudes
are analyzed. Non-relational attitudes will not be discussed further.

3.5 The Semantic Features of Intensional Contexts

When it comes to the semantic analysis of propositional attitude reports, a number
of issues may be discerned. The basic form of such reports is often taken to be the
oneinvolving asubject, referring to a cognitive agent (or quantifying over cognitive
agents), averb,* specifying which kind of propositional attitude isin question, and
asubordinate clause, describing or denoting the propositional content of an attitude.
A report structured according to this schemeis (3.8).

* Inmany languages a copulaverb together with an adjectivemay play arolevery similar tothat of
asingle propositional attitude verb. Some English examples are be convinced, be sure and be afraid.
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(3.8) Mary thinksthat Venusis a star.

S0, there are three constituents of areport of thiskind. (I am ignoring the issue of
whether thereis averbal phraseinvolved in the grammatical structure.)

In view of the high degree of independence of the three constituents—almost any
cognitive agent may be connected by almost any attitude verb to almost any that-
clause—, it is preferable and natural to give a systematic account which assumes
that the meaning of a report of this kind is given by the meanings of the three
constituents. Most semantic theories assume that this approach is justified, at least
in the most common and typical cases. (We will examine some exceptionsbelow, in
Section 3.6.) Therearealso other constructionsthat are used to attibute propositional
attitudes (which will be treated in Chapter 6), for instance, passive ones (“Fido is
believed to be a groundhog.”, and other constructions without that-clauses (*Mary
hopes for amiracle.”).

So, there is first the issue of the semantical features of propositional attitude
report subjects. They seem to represent an ordinary referential use of noun phrases,
admit ordinary objectual quantification, and do not pose any particular problemsto
an extensional treatment. The subject quantification typically ranges over human
beings, but propositional attitudes are also sometimes ascribed to animals and
machines.

Theanalysisof propositional attitude verbsisto alarge extent amatter of lexical
semantics. Many of the conceptsrepresented by these verbs are phil osophically con-
troversial and they have received far more attention in philosophy thanin lexicol ogy
or inlinguisticsin general.

3.5.1 Failures of Substitutivity

Some of the semantic puzzlesthat arisein the context of that-clause complements of
propositiona attitude verbs involvefailures of substitutivity. What is often called
Leibniz’ law captures a basic semantic mechanism. It says that two coreferring
terms are interchangeable salva veritate in al contexts (consisting of declarative
sentence tokens). In other words, what matters to truth, in such cases, is what
an expression refers to and not how it refers to this thing. This situation is to be
expected when areferring expression only serves to pick out a particular entity and
isillustrated by (3.9).
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Marcus Tullius Cicero
3.9 The author of De Senectude was aroman.
The man who denounced Catiline

The different sentences of (3.9) attribute a property to one and the same man. It
does not matter to truth how we refer to him. Contexts of this kind are said to be
referentially transparent. (We may also say that an occurrence of areferring term
isreferentially transparent.)

When it comes to the subordinate clause complements of propositional attitude
verbs, the situation is different: Consider the following sentences:

Marcus Tullius Cicero
(3.10) Mary believesthat ¢ the author of De Senectude wasaroman.
the man who denounced Catiline

From the point of view of logic and semantics, truth values may be distributed
freely over the three statements of (3.10) (at |east on onereading of them). LeibniZ’
law consequently fails, if we take the descriptions of Cicero to refer to him. The
ways in which Cicero is described correspond to possible ways of knowing him
and this mattersto truth in this context. Contexts where Leibniz' law does not hold
are said to be referentially opaque. Leibniz’ law may however still be retained
as a universally valid principle. This requires, however, that we do not view these
descriptions as referring to Cicero. They may rather be seen as denoting modes of
presentation, i.e. waysin whichanindividual may be known, or to put it differently,
they stand for (or characterize) different individual concepts. (Thisis Frege's way
of saving Leibniz' law by positing an ambiguity.)

3.5.2 Readings De Dicto and De Re

However, it isaso possible to understand the sentences of (3.10) in away that does
not render the differences among the three modes of referring to Cicero significant.
We may therefore distinguish between transparent and opaque readings of the
sentences of (3.10). The former correspond to reporting Mary’s belief that Cicero
isaroman in away that is not intended to capture Mary’s way of thinking about
Cicero. In this sense, she may believe that the author of “De Senectude” was a
roman, without being the least familiar with the fact that he was an author or that
there is awork called De Senectude. Her belief is just reported as being about a
certainindividual and nothing is suggested about the way in which thisindividual is
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known by her. Thiskind of belief report is said to be dere, as opposed to the cases
sensitive to how a believer conceives of an abject, which are said to be de dicto.
De dicto readings are truth-conditionally sensitive to the wording of a potentially
referring expression and de re readings only take the referent to be significant in
this way.

The difference between de dicto and de re may be seen as a matter of quantifi-
cation scope ambiguity. The two ways of reading the sentencesin (3.10) may be
rendered as formulaF 3.1 and formulaF 3.2. Details are ignored for the moment.®

F 3.1 Jz[[z = the man who denounced Catiline]A
[Mary believes that 'z was a roman|]

F 3.2 Mary believesthat
"Jz[[z = the man who denounced Catiling] A [z was aroman]]’

This kind of analysis was suggested by Russell® [1905] (cf. Quine [1956]). A
corollary of it isthat propositional attitude attributionsde re imply existence. Those
which are understood de dicto do not. This provides a criterion for the distinction
between de dicto and dere.”

The quantifier scope analysis accounts for the fact that the distinction applies
in relation to each attitude verb in an “iterated” attitude report (cf. Kripke [1977]).
So, asentence like (3.11) receives at least three readings.

5 A natural language expression enclosed within corners stands for the intensional object to
which this expression corresponds. For instance, "Cicero is aroman' will stand for the proposition
that Cicero is aroman. This notation is due to Quine [1956] and is not associated with any detailed
account of what these intensional objects are.

5 Russell [1905] draws a distinction between primary and secondary occurrences of denoting
phrases. Primary occurrenceslieoutside of the scope of apropositional attitude operator and secondary
occurrences lie within such a scope.

" There are other ways of drawing the distinction between de dicto and de re. Attributions de
dicto are often taken to reflect the way in which the believer himself would express his belief (cf.
Loar [1987]). Another way of drawing the distinction is related to context-dependency. Baker and
Wald [1979, p. 321] requires that contents de dicto should be “completely independent of context”.
A related ideais that indexical beliefs and attributions of belief always are de re (cf. Burge [1977],
Burdick [1991], and Bell [1983]). Burge [1977] suggeststhat demonstrations may occur de dicto, but
that they have to be understood as pronouns of laziness.

Attempts have been made of reducing de re belief attribution to de dicto attribution, for instance by
Kaplan [1968], Sosa[1970], Pastin [1974] and Markie [1988]. (For objections, see Perry [1979] and
Burge [1976], [1977].) Burdick [1982] may be said to analyze belief de dicto as a specia case of de
re (cf. Quine [1982]). Kraut [1983] argues that there are no attitudes de dicto, while Tienson [1987]
tries to show that all belief ascriptionsde re are false.
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(3.11) Mary believesthat James hopes that Peter’'s dog is asleep.

The three readings may be rendered as follows:

F 3.3 Jz[[z = Peter'sdog|A
[Mary believes that "James hopesthat = isasleep ||

F 3.4 Mary believesthat
"Jz[[z = Peter'sdog] A [James hopesthat z is asleep]]’

F 3.5 Mary believesthat
" James hopesthat '3z [[z = Peter's dog] A [z isasleep]] '

The fact that also the two names “James’ and “Peter” alow different readingsis
ignored here. The three readings are due to the fact that there are three possible
scopes of the description “Peter’'s dog”. In the first case (formula F 3.3), it ranges
over both verbs. This corresponds to Mary’s thinking de re that James hopes de
re that the dog is asleep. The intermediate reading, represented by formula F 3.4,
takes the description to range over “James hopes’, but not over “Mary thinks’, and
corresponds to Mary’s thinking de dicto that James hopes de re that Peter's dog is
asleep. Thethird reading (formulaF 3.5) correspondsto Mary’s thinking that James
hopes de dicto that Peter’s dog is asleep. As this attribution does not suggest that
Mary iscommitted to the existence of aparticular dog, the distinction between dere
and de dicto is not applicable with respect to “ Peter’'s dog” to the content of Mary’s
thought in thisthird case.

The distinction between de dicto and de re does not account for every possible
way of understanding adenoting phrase within an potentially oblique context. There
isalso akind of reading that may be seen as asynthesis of dedicto and dereandin
which a description is used both to refer to an external entity and to give an account
of how this entity is known to the cognitive agent. For instance, consider (3.12).

(3.12) Peter believesthat Mary’s dog is asleep.

Here, the phrase“Mary’s dog” may beintended to refer to Mary’s dog Fido, which
may happen to be the smallest dog in the world, but (3.12) may be read in a way
that would not (given these assumptions) imply that Peter believesthat the smallest
dog in the world is adeep. How are we to understand this reading in more formal
terms? The denoting phrase in (3.12) appears to be doing “double duty” (Burge



3.5. THE SEMANTIC FEATURES OF INTENSIONAL CONTEXTS 41

[1977, p. 341]): It both serves to denote an individua and to characterize a way
in which a cognitive agent identifies this individual. In a sense, then, this phrase
occurs logically both inside and outside of the belief operator (cf. Loar [1972],
Burge [1976], and Baker and Wald [1979]).

To capture thisidea in aformal rendering of the logical form we may assume
that the formal correlate of this phrase occurs twice in the underlying logical form,
which may be assumed to look something like this:

F 3.6 Jz[z = Mary’sdog A
Peter believesthat [z = Mary’sdog] A [z isasleep]’

Thisanalysis clearly underscoresthe ideathat thiskind of reading isacombination
of dedicto and dere.

3.5.3 Specificity

Another kind of ambiguity isinherent in existentially quantified contents of propo-
sitional attitude report sentences, if they are understood de dicto. An existential
guantification such as that in (3.13) may be understood both in a specific and
non-specific way (cf. Jackendoff [1975] and Grandy [1986]).

(3.13) Mary thinksthat a philosopher has written this book.

Mary may think that a particular philosopher has written the book. This is the
specific reading. She may aso only think that whoever has written the book is a
philosopher, without thinking she knows anything more about him. This renders
the content non-specific with regard to “a philosopher”. A propositional attitude
attribution dereis alwaysspecific, asthe quantification in that caseisnot within the
scope of the attitude verb. There are consequently three kinds of readings that arise
inthisway: The derereading of (3.13) isexhibited as 3.7, the de dicto non-specific
one as 3.8, and the de dicto specific reading as 3.9.

F 3.7 Jz[[= isaphilosopher] A [Mary thinks that "z has written the book]]
F 3.8 Mary believes that' 3z[[« is a philosopher] A [z has written the book]]’
F 3.9 Mary believesthat' X' is aphilosopher A X’ has written the book'

InformulaF 3.9 X" may be understood as corresponding to an individual concept
and the specific nature of Mary’s belief is taken to consist in the fact that such a
concept isinvolved in the belief.
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3.5.4 Other Sources of Ambiguity

Tense operators also produce scope ambiguities (cf. Ejerhed [1980]). If we read
them as devices to refer to points of time, these ambiguities may be understood as
akind of de dicto/de re ambiguities. In a statement like (3.14), the present tense of
the that-clause complement may be understood as referring to the time of utterance
of (3.14) aswell asto the time of Peter’s predicted utterance.

(3.14) Peter will say that it israining.

Thefirst kind of reading strikesme as quite unnatural, but is plausibleif weimagine
that (3.14) occurs as an answer to the question “Isit raining or snowing right now?’.
So, supposing that the context somehow suppliesa“now” predicate, we may render
the two readings as formula F 3.10 and formula F 3.11, respectively.

F 3.10 3¢[t isnow A Peter will say that "it be raining at ¢ ']
F 3.11 Peter will say that '3[t isnow A it be raining at ¢]'

| use “be” as amarker for “is’ minus tense. This analysis presupposes that spatial
location somehow is accommodated in the background. The first reading may be
said to be de re with respect to the now-time, whereasthe reading of formulaF 3.11
is de dicto. (I am ignoring other sources of ambiguity. The implicit reference to
location also seems to giverise to similar ambiguities.)

The de dicto and de re distinction is mainly applied to referring expressions
in potentially oblique contexts, but also predicate expressions exhibit a kind of
ambiguity that can be understood in a similar way (cf. Swoyer [1983], Broackes
[1986]). For instance, consider (3.15).

(3.15) Mary believesthat Fido is a quadruped.

A de-re-like reading of (3.15) with respect to “quadruped” would be one that takes
this sentenceto state that Mary smply believesthat Fido hasfour legs. In this sense,
(3.15) may be true even if she takes the word quadruped to stand for a property
she does not believe Fido has. A de-dicto-likereading would take (3.15) to say that
Mary takes the word quadruped to stand for a property that she thinks Fido has.
Thismight betrue evenif shethinksthat Fido isatwo-legged creature. Thiskind of
ambiguity isrelevant also in relation to some constituents of referring expressions,
in which case it should not be confused with the ambiguity between de re and de
dicto that appliesto areferring expression as awhole. Consider example (3.16).
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(3.16) Mary thinksthat aquadruped is running.

This sentence may be read de re: There is a quadruped and Mary thinks that it is
running. It may also be understood de dicto: Mary thinks that there is a quadruped
and that it is running. In the de dicto case “quadruped” may be understood as
either Mary’s or the reporter’s description. For instance, Mary may have expressed
her belief as “a four-legged creature is running”, in which case a reporter may
correctly report her belief by asserting (3.16), even if she expresses another belief
as “no quadruped is running”. In this case the word “quadruped” is the reporter’s
characterization of a property. On the other hand, if Mary asserts “a quadruped
is running”, we may take this to warrant the report (3.16) even if she aso claims
“no four-legged creature is running”. We may label the two kinds of readings of a
predicate in an oblique context meta-per spectival and obj ect-per spectival ®

If quantification over propertiesisaccepted, al so thisambiguity may berendered
as a kind of quantification scope ambiguity (in which case it is assimilated to the
ambiguity between dere and dedicto readings). Thetwo different readings of (3.16)
that are de dicto with respect to “aquadruped” would then be analyzed in something
like the following ways:

F 3.12 Jz[[z = the quadruped property|A
[Mary thinks that "3y[y exemplifiesz A is running]']]
This would be the meta-perspectival reading. The object-perspectival reading is
rendered by:
F 3.13 Mary thinksthat"3z[z = the quadruped property A
Jy[y exemplifiesz A yisrunning]]’

(This analysis suggests the existence of new ambiguities.) Swoyer [1983] proposes
an analysis along these lines (also cf. Pastin [1974] on attitudes de re towards
properties).’

& The choice of these termsis motivated by the ideathat a meta-perspectival reading of apredicate
word understandsit in relation to a meta-discourse about an object discourse or an object mind (i.e. a
discourse or amind that isthe object of an analysis), while an object-perspectival reading understands
it in relation to the object discourse or the object mind.

? Even logical constants may be taken to exhibit perspectival ambiguity, even if the meta- and
the object-perspective in most cases are assumed to agree on logic and the interpretation of logical
constants. So, for instance, if Mary thinks that Fido is a biped or a quadruped and takes the word
“and” to stand for truth-functional digunction, we may report her belief in the following way:

Mary thinksthat Fido is abiped and that he is a quadruped.
However, | think that examples of thiskind are very rarein actual belief reporting practice.
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3.5.5 Internal and External Significance of Content

There are at least two points of view from which a propositional content may be
approached, and many of the above-mentioned ambiguities are due to this fact.
It is possible to differentiate between the internal and external significance of a
propositiona attitude. The internal significance is the significance it has from the
point of view of the mind to which it belongs. For instance, if we are to describe
or evaluate the ways in which a person reasons, we should attend to the internal
significance of his attitudes. On the other hand, if we are to derive some useful
information about the external world from the attitudes of a cognitive agent, we are
interested in how the world would be if they were true. The notion of their content
that arises from this perspective may be termed “external significance”. It is clear
that the two notions of significance will sometimesyield quite different pictures of
what a person (say) believes.!® A matter of considerable controversy has been the
guestion of which way of looking at propositional attitudesis the most fruitful one
in the explanation of human action. Action reaches out in the external world, and
this speaksin favour of the relevance of the external perspective, but action is often
guided by reasoning, which must be understood from an internal point of view. A
reasonable synthesis would be to say that both perspectives are indispensable, but
several philosophers have tried to argue that either perspectiveis more basic.!*

In many and typical cases there is a clear connection between an individual
concept and an abject, which may be said to be the object of which the concept is
a concept. This connection may, for instance, be constituted by the circumstance
that beliefsinvolving this concept have been formed due to causal interactions (e.g.
perceptual processes) of the appropriate kind between this object and the cognitive
agent in question. The ordinary situation is probably by most standards that there
is aone-to-one correspondence between individual conceptsand objects (partial, of
course). However, it is clear that exceptionsto this simple scheme sometimes occur.
Oneand the samething may confront acognitive agent in away that makeshimthink
that he has been dealing with several different things. In other words, he may possess
several individual conceptsin away that correspondsto his believing that there are
several distinct objects, where there was in fact only one. The opposite situation

10 Baker [1987], Carruthers [1987] and Perry [1989] thinks that the two perspectives are oriented
towards explanation of human action and communication about the externa world, respectively.
Also cf. Ryckman [1986].

1 See, for instance, Burge [1977], Feldman [1978], Baker [1982], Bell [1983], Carruthers [1987],
and Bryans [1992]. Bilgrami [1992] arguesin favour of a unified account.
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may also arise: A cognitive agent may identify several distinct objectsin his mind.
In this way, he will possess what from his point of view is an individual concept,
but in reality is connected to several distinct entities.'* We may even imagine that
objects and concepts are connected crosswise in a many-to-many relationship.

From an interna perspective, the conceptual structure is what appears, while
from an external perspective, the important aspect is which external objects the
attitudes are concerned with. In cases where one concept corresponds to several
objects, beliefs that are consistent from an internal point of view may appear
contradictory from an external perspective. A classical illustrationis Quine's[1956]
Ortcutt example: Ralph has seen aman at the beach and he knowsthat thismanisa
pillar of the community. Thereisalso amanin abrown hat that Ralph has glimpsed
under questionable circumstances. Now, Ralph believesthat the man at the beachis
not aspy and that the man in abrown hat is a spy. However, the man at the beach is
identical to the man in abrown hat. His name is Ortcutt. We may then report de re
that Ralph believesthat Ortcutt isaspy and that Ortcutt isnot a spy. Thismay sound
like two contradictory beliefs, but from the internal point of view they are not. We
may say that there are two intensional entities (i.e. the man at the beach and the
man in a brown hat) (cf. Geach [1967], Burdick [1982] and Tienson [1987]), and
one of them is believed to have a certain property which the other oneis believed
to lack.

3.6 Non-Binary Analyses of Propositional Attitudes

So far, we have assumed an analysis of propositional attitudes describing them in
terms of binary relations holding of a cognitive agent and a proposition. (If timeis
to be taken care of—it is usually ignored—we have to add a third time argument
place.) However, there have been a number of proposals that have rejected this
binary analysis, trying to decompose propositional contents into “smaller” units
than propositions. Before we go on to take a closer ook at the “binary” proposals,
some discussion of the “non-binary” ones and comparison of the two kinds of
approaches may be in place.

Russell [1910], [1911] (also cf. [1918, Lecture IV]) for sometimeheld the view
that thereare no propositionsthat areinvolvedin (what he later called) propositional

12° A concept of thiskind isin a certain sense defective. An individual concept should uniquely
determine which individual it is a concept of .
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attitudes.'® Rather, he thought, the mind holding an attitudeis more directly related
to the constituents of the content of the attitude. For instance, a sentence like (3.17)
would report that a four-term relationship holds.

(3.17) Othello believes that Desdemonaloves Cassio.

The Russellian analysiswould claim that afour-placerelation of beliefisinvolvedin
thiscase.!* If (3.17) istrue, thisrelation would hold of Othello, love (asauniversal),
Desdemona, and Cassio. There is nothing that corresponds to Desdemona’s loving
Cassio (because this, we may assume, is false), e.g. there is no proposition that
DesdemonalovesCassio. Thisanalysisisalso motivated by Russell’ s epistemol ogy:
The ultimate analysis is intended to show that our judgments only involve things
with which we are directly acquainted (in an empiricist sense).'®

Russell [1907], [1910] combined this analysis with the idea that a true belief
has an objective relatum in the form of afact. (Russell’s metaphysics contains facts
as prominent mind-independent members.) So, al kinds of beliefs are complexes
of ideas, but only true beliefs have this kind of objective (factual) relatum. For
further discussion of thisidea, see Section 3.10. Russell tentatively suggests that
“[a] valid analysis [...] must break up any apparent subordinate complexes into
their constituents, except when such complexes are facts’ [1907, p. 48]).

There are some serious objections against an approach of thiskind to thelogical
form of propositional attitude attributions (even if the difficulties associated with
Russell’s epistemology are ignored): A fundamenta problem is that any number
of particulars and universals may in principle be involved in the content of a
belief and they may be combined in many different ways. Russell’s analysis, it
seems, is therefore committed to the existence of a very large number of belief
relations—an infinity, even, unless some constraint on the complexity of beliefsis
assumed—and must recognize a corresponding multiplication in relation to every

12 It should be stressed that Russell several times changed his mind about which kind of stanceto
take towards propositions and propositional attitudes. Here, | only discuss some of hisideas without
the intention of giving a comprehensive picture of a position held by Russell at some definite time.
Also see Section 3.10 on Russell’sviews.

4 Russell does not seem to have devel oped thistheory in any detail or shown how it appliesto other
kinds of contents. Wrinch [1919] suggests a way of doing this, but her proposal seemsin effect, as
she herself acknowledges, lead to the reintroduction of propositions. Her approach isin some respects
related to the one | will be suggesting in the next chapter.

!5 The analysis of (3.17) suggested here does not go far enough for Russell’s epistemological
purposes but illustrates his approach. (Desdemona, love, and Cassio are assumed to be defined for
Othello in terms of things known by acquaintance, which involve both universals and particulars.)
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other kind of (propositional) attitudethat isrecognized. Thisisclearly an unintuitive
consequence, which reveals that an account of propositional attitudes along these
lineswill be seriously lacking in economy. Thisfeaturewill makeit difficult to give
a comprehensive account of the logical properties of propositional contents that is
compatible with this approach. (For instance, if a truth definition is to be given,
there will have to be a separate clause for each of the numerous kinds of belief,
desire, intention etc.)

Russell’s idea that the logical form of statements reporting true beliefsisto be
given atreatment radically different from that of reports of false beliefs introduces
serious complications. It seems that we may understand belief reports without
making assumptions about whether the belief reported is true or not. (And logical
form is expected to be partialy involved in what must be grasped by a language
user who understands a sentence.) Of course, it is possible to avoid this difficulty
by viewing the logical form of a belief report that A believes p along the lines
of “if p then ¢ and if not-p then r”, where ¢ represents an anaysis in terms of
factsand r onein terms of a broken up complex of ideas. Thisanalysisis however
both complicated and contradicts the—admittedly anti-Russellian—intuition that
the question of what is believed is independent from the question of whether it is
true.

Another philosopher who has suggested a non-binary analysis of propositional
attitude relations is Quine [1956] (also cf. [1943], [1977] [1994]), but hisaims are
quite unlike Russdll’s. Quine is trying to establish a logical analysis of proposi-
tional attitude reports that clearly distinguishes oblique and transparent positions.
In particular, he wants to avoid quantification from the outside into an oblique con-
text. His idea is to separate transparent reference to objects from the intensional
elements of the attitudes. So, a de re belief attribution would be rendered in terms
of athree-place belief predicate holding of a cognitive agent, a de re entity, and a
property intension. An approach of this kind will force us to recognize a separate
belief predicate for each number of entities that may be involved de re in a belief,
and the same multiplication must be assumed in relation to the other propositional
attitudes.®

16 A way of separating referential positions from intensional ones without sacrificing the binary
analysis of propositiona attitudesis suggested in response to Quine [1956] by Kaplan [1968], who
makes use of a denotation relation to bridge the gap between the intensional and the extensional.
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3.7 Frege’s Gedanken

The origin of many modern views on propositiona attitudes, and in particular of
the binary relation analysis, is to be found in the writings of Gottlob Frege, most
prominently in his article Uber Sinn und Bedeutung [1892]. He is often said to be
the creator of modern logic and the greatest | ogician since Aristotle and hiswork has
been one of the most important sources of inspiration for the traditions of “analytic
philosophy” and of “philosophy of language”. Later work on propositional attitude
report semantics consists, with very few exceptions, of direct or indirect reactions
to the views of Frege.

Fregecallsthe propositions of hissystem Gedanken (Frege[1918],[1892]). The
German word “Gedanke” (for “thought”) must here not be understood as standing
for amentalist notion. Frege takes a Platonist stance towardsthese things (cf. Burge
[1992] and Carruthers [1984]). Gedanken and similar entities exist in a “drittes
Reich” (Frege [1918, p. 69]) and areindependent of physical objects, which belong
to thefirst realm of Frege's metaphysics and from mental phenomena, belonging to
the second realm. Third realm objects differ from physical ones in that they are not
gpatio-temporally located and cannot be perceived and from mental onesin that they
exist independently of human beings. When someone thinks, he does not produce
a Gedanke. Rather, he grasps something that was already there, for instance the
Pythagorean Theorem. Gedanken are of a timeless and unchangeable kind. They
possess certain of their properties essentially, for instance, truth, falsity and logical
properties. This meansthat a sentence with indexical componentstypically express
different Gedanken in different contexts. In relation to the Gedanke expressed, the
referenceof every referring term must be absolutely fixed. By being grasped, judged,
or expressed, Gedanken play an important role in human life. (Their properties as
contentsof mental states and utterances are however, according to Frege, inessential
ones.)

Gedanken represent the content of propositional attitude states. It seems that
they areintended to capturetheinternal cognitivesignificance of these states. Frege
[1892, p. 25] talks about the cognitive value (“ Erkentniswert”) of statements. As
soon as two statements may differ with respect to their cognitive value, e.g. when
knowing that one statement is true does not amount to also knowing that the other
oneistrue, they must be said express different Gedanken.'”

17 Evans [1982] cdlls this the Intuitive Criterion of Difference. Also cf. Carruthers [1987],
Taschek [1987], [1988], [1992], and Perry [1989].
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3.7.1 Frege’s Platonism

Frege's main concern seems to be to account for and to stress the reality of the
public content idea. He does not only claim that thought contents are public within
acertain group of peopleor speech community or in relation to acertain species. He
goes much further than that: The Gedanken arethere, true or false, independently of
human cognitive and linguistic practice. Most analytic philosophers have rejected
thisPlatonist view. Many circumstances seemto speak againstit, evenif itis perhaps
not open to a knock-down argument.

Frege'stheory impliesthat therange of Gedankenisonceandfor all determined,
but it seems that human concept formation is a very open affair. New things are
invented and people arrange them and old things into new classes and discern new
kinds of relation amongthem. Isitreally plausiblethat all thingsthat can bebelieved
arethereindependently of what happens? Every distinction between two statements
in every possible language, past, present, or future, which is sufficiently significant
to make someone hold the one true and the other fal se must correspond to arelated
distinction with regard to the Gedanken the two statements are taken to express.'®
Thiswill force us to assume a very rich inventory of things in Frege's third realm.
It also seems highly implausible that natural language semanticsis constrained in
this way by the unchanging laws of atimelessrealm.

A related problem is the relation between the third realm and the other two
realms, i.e. the physical world and human minds. In particular, how isahuman mind
ableto grasp Gedanken and interact with causally inefficient and imperceptiblethird
realm things? It seems Frege has to assume some kind of rationalist epistemology
to explain our knowledge of logic and other third realm affairs (cf. Burge [1992)]). It
should bevital to Frege's theory that the working of human mindsin some essential
way depends upon Gedanken and the relations among them. Otherwise, it seems
that the processes of human minds may go on without third realm things being
involved at al. However, cognition must not be taken to be determined by third
realm facts. Logic rules the third realm, while human cognition is fallible and may
deviate from the laws of truth and logic at any point and for various reasons.

'8 Atleadt, thisisrequired if Frege' stheory isto accommodate all intuitively meaningful distinctions
with respect to propositional attitudes. Frege's theory could also be taken to suggest that there may be
spurious distinctions that are made in ordinary “loose” propositional attitude psychology, and which
do not correspond to any distinction in the third realm. | do not think Frege was much inclined to
hold this view however, except, possibly, in that he stresses that cognitive contents must be sharply
distinguished from the emotions with which they may be associated in a human mind.
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Frege[1918, p. 76] distinguishesbetween essential and inessential properties of
things. Truth and falsity are essential properties of Gedanken (while, for instance,
the property of being a Gedanke to which a particular person is belief-related is
held to be an inessential property). This sets the stage for another problematic
tenet expressed asfollowsin Der Gedanke (Frege [1918, p. 76], English translation
[1984, p. 354]):

[W]e cannot recognize a property of athing without at the same time
finding the thought thisthing hasthis property to betrue. So with every
property of a thing there is tied up a property of a thought, namely
truth.

The fact that Frege takes truth (as well as falsity) to be an essentia property of a
Gedanke should lead us to the question: Does this allow any inessentia properties
at al?Isit possible that athing possesses an inessential property, while at the same
time the Gedanke that it doesis essentially true? Perhaps this may be allowed, but
the situation no doubt calls for an explanation. Frege's theory also seems to be
committed to determinism: Whatever may truly be said about the past, the present,
and the future was true all aong in the timeless third realm.

Frege's Platonist metaphysics is as we see a source of many difficulties. A
common complaint is that it stipulates a far too rich inventory of abstract objects
(cf. Martin [1963] and Eberle [1978]). However, many of his ideas may also be
exploited within the framework of a more materialist ontology (if backed up by
someinstrumentalist or reductionist assumptions). Infact, hisgeneral approach may
be viewed as being largely independent of his metaphysics. A more conceptualist
stance towards Frege's abstract objects (Sinne) is possible. We may tentatively
accept it as a means of formulating a semantics for propositional attitude reports
and view it as justified to the degree that it is instrumental in this. We may then
hold that it reflects some aspects of how people conceive of the mind and mental
contents, but reject the idea that the ontology of Sinne is independent of human
cognition and language.

3.7.2 Sinn and Bedeutung

Animportant distinction in Frege's [1892] theory of cognitivesignificance'® isthat
between Sinn and Bedeutung. Sinne are objects belonging to the third realm and

191 think that his theory should be seen as one of cognitive significance, rather than as one of
natural language semantics (cf. Burge [1979b], [1977] and Taschek [1987], [1988], [1992]). Frege
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they include the Gedanken. Other kinds of Sinne are expressed by some of the
constituents of sentences. Bedeutungen are the referents of various kinds of Sinne.
A Sinn has at most one unique Bedeutung and the connection is a matter of an
essential fact. A linguistic expression token?® has a Bedeutung only indirectly, in
virtue of expressing a Sinn that has a Bedeutung. For instance, the phrase “the
capital of France” will (in normal contexts) express a Sinn, whose Bedeutung is
Paris, while an occurrence of afirst person singular pronoun will express different
Sinne in different contexts: The Sinn of an occurrence of | will typically have
the one who utters it as its Bedeutung. Some Sinne lack a Bedeutung. The Sinn
expressed by “the king of Francein 1905” is one of them. Different Sinne may have
the same Bedeutung. For instance, “the most famous logician born in 1848 and
“the author of Uber Sinn und Bedeutung” may express two different Sinne with the
same Bedeutung.

The Bedeutung of a Gedanke is its truth value. This idea is supported by two
principles of great importance in Frege's system. The first says that a Sinn is
uniquely determined by its constituent Sinne and their mode of combination.?! This
is reflected in semantics.?? Substituting a phrase token for another one expressing
the same Sinn as the first one does not change the Sinn of the expression in which
the substitution occurs. So, if the phrases “Frege” and “ Gottlob Frege” express the
same Sinn (as they may be taken to do in this context), the statements*“ Frege was a
logician” and “Gottlob Frege was alogician” will express the same Gedanke. The
second principleisthat the Bedeutung of acomplex Sinnisuniquely determined by
the Bedeutungen of its constituent Sinne and their mode of combination. (Leibniz’
law is a special case of this more general principle.) Now, what is it that remains

often assumes that the two issues amount to the same thing, but thisis one of his more questionable
ideas. See below.

20 |t should be stressed that Frege’ stheory associates Sinnewith linguistic tokens, i.e. with concrete
cases of language use, rather than with the abstract entities of alanguage system. This is a necessity
in view of the fact that the reference of many words is context-dependent, while the Bedeutung of a
Sinn isinsensitive to contingent circumstances.

2! However, the opposite does not seem to hold: Frege allows Sinne to be compositionally poly-
morphous, i.e. different ways of combining Sinne may sometimes yield the same composite Sinn (cf.
Hodes [1982]).

22 The two compositionality principles of Frege'stheory are, | think, best understood as pertaining
to Sinne and their Bedeutungen. However, Frege seems to assume that even if natural language often
ismisleading with regard to the structure of the Sinne expressibleinit, expressions of natural language
nevertheless in genera have a structure that reflects that of the Sinne they express. As a corollary it
follows that natural language is compositional (even if there may be exceptionsto thisrule).
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unchanged in relation to a Gedanke when one of its constituent Sinne is replaced
by another with the same Bedeutung? One answer isthat it is the truth value of the
Gedanke. Bedeutung compositionality consequently suggests that the Bedeutung
of a Gedankeisitstruth value.”®

Sinne are intended to capture the cognitive significance of propositional atti-
tudes. The intuitive criterion of their individuation derives from the principle that
whenever someone believes p without believing ¢, p and ¢ must express two differ-
ent Gedanken (cf. Broackes[1987]). This quickly leads to semantic complications.
According to the principle of Bedeutung compositionality, two linguistic tokens
with the same Bedeutung should be interchangeable salva veritate in all contexts
(consisting of declarative sentence tokens). If “Cicero” and “Tully” are names of
one and the same person, this principle correctly predicts that (3.18) below, istrue
if and only if (3.19), also below, istrue.

(3.18) Cicerowasaroman.

(3.19) Tully wasaroman.

The two Gedanken expressed by (3.18) and (3.19) are, as Frege says, “obviously
of differing cognitive value” [1984, p. 157]. There must be something more to the
cognitive significance of a name than what it names, and this shows the need to
assume that thereis a Sinn associated with it.

Now, an apparent paradox is close. Clearly, it is possible to believe what (3.18)
says without believing what (3.19) says. So, (3.20) and (3.21), below, may differ
with regard to their truth values.

(3.20) Mary believesthat Cicero was aroman.

(3.21) Mary believesthat Tully was aroman.

2% Instead of viewing the relation between a Gedanke and its truth value as a special case of that
holding between a Sinn and its Bedeutung, one might be tempted to assimilate it to that between
subject and predicate (in the senses of Aristotelian and scholastic logic). Frege [1892, p. 34-35]
rejectsthis suggestion asfollows: By saying that a Gedanke G istrue we just affirm another Gedanke
(i.e. that G istrue) and this Gedanke must somehow be associated with itstruth value. So, the problem
of connecting a Gedanke with itstruth valueis not solved, but reappears. The combination of a subject
and a predicate only defines a Gedanke. It never connects a Gedanke to its Bedeutung.
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This example seems to contradict Leibniz’ law: Two names that name the same
person are clearly not interchangeable salva veritate in this context. Frege solves
this puzzle without abandoning Leibniz’ law by assuming that a name in this
kind of context (which is said to be ungerade, commonly translated as oblique)
denotes** something else than what it does in ordinary contexts. In an oblique
context an expression token must denote something that reflectsits cognitivevalue,
i.e. the Sinn that another token of the same expression would expressin an ordinary
extensional context. So, in the contexts of (3.18) and (3.19), “Cicero” and “Tully”
express Sinne whose Bedeutung is the roman writer Marcus Tullius Cicero, but
when they occur in a that-clause complement to a propositiona attitude verb, as
in (3.20) and (3.21), each of the two names expresses a Sinn whose Bedeutung is
identical toaSinn expressible by thesamenamein (3.18) and in (3.19), respectively.

This situation arises as a conseguence of the view that Gedanken are the objects
of propositional attitudes, the Sinn compositionality principle, and the fact that the
Bedeutung of a Sinn does not define this Sinn. When a clause occurs as as the
complement of a propositional attitude verb it must be understood as denoting a
Gedanke. The Bedeutung of a constituent of this clause is then taken to be some
Sinn which it could express in an extensional context.

Frege assumes that the Sinn of a name reflects away in which the bearer of the
nameisknownto acognitiveagent. (It should be remembered that themain function
of Sinnein Frege's theory isto account for cognitive significance.) A Sinninvolves
what Frege callsa“mode of presentation” (“Art des Gegebenseins’ [1892, p. 26]),
which seemsto correspond to the way in which something isreferred to. The bearer
of a name may be known in different ways by different cognitive agents and a
name may therefore correspond to different Sinne (having the same Bedeutung).
One of Frege's examples from Uber Sinn und Bedeutung [1892, footnote, p. 27] is
the name “Aristotle”. One possible Sinn of this name corresponds to the description
“the pupil of Plato and teacher of Alexander the Great”. Another would be “the
teacher of Alexander the Great born in Stagira’. It is easy to suggest countless
others (cf. Seppanen [1974, p. 173] and Crimmins [1992, p. 49-50]). Frege hasto
alow that a large number of Sinne may be expressed by a name. A thing may be
known to a cognitive agent in perhaps an infinite variety of ways.

Frege seems to have overlooked the complexities associated with Sinne. He

24 | will usethe verb denotein such away that “ X denotes Y isequivalent“Y isthe Bedeutung of
X" if X isaSinn. If Y isalinguistic expression token “ X denotes Y isto beunderstood as“Y  is
the Bedeutung of the Sinn expressed by X . These definitions only apply to contexts where Frege's
concepts are the intended ones.
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writesthat “the[Sinn] of aproper nameisgrasped by everybody who is sufficiently
familiar with the language or totality of designationsto which it belongs’ ([1984,
p. 158]), but attaches a footnote with the “Aristotle” example to this dictum. The
footnote problem is, | think, a much more serious threat to Frege's theory than
he seems to have thought. Even if a name is used in accordance with established
practice as the name of a particular thing or person, there are so many Sinne that
it may express that it is implausible that any language user will grasp all of them.
In many cases, ordinary communication does not require more than agreement
concerning the Bedeutung of a name. For instance, when somebody asks where
Aristotle was born, it is to a large extent irrelevant how Aristotle is known to the
two interlocutors. It seemsthat in order to determine which Sinn is expressed by a
name token, we need much more than ordinary linguistic competence. It also seems
plausible that we may understand a statement like (3.20) without knowing which
“Cicero” Sinn was involved (cf. Schiffer [1992]). Further, it is implausible that a
person reporting a belief and the owner of the belief generally associate the same
Sinn with aname occurring in the report.?

Gedanken and other Sinne are intended to capture internal cognitive structures
and Frege's theory is primarily concerned with attitudes de dicto. How isa* pure’
de re belief to be captured? Again we may consider (3.20). There is a reading of
this sentence according to which nothing is claimed about how Mary conceives of
Cicero. Expressionsreferring to him are then interchangeabl e without changein the
import of the attribution. (So, “Cicero” occupiesa purely referential position.) The
solution that probably lies best in line with Frege's approach is to assume that a de
re attribution of this kind is implicitly an existential statement saying that thereis
aSinn S and a Gedanke G such that .S denotes Cicero and is part of G, which is
further required to be composed out of .5 and anumber of other Sinnein a particular

2% This circumstance speaks against the idea that cognitive significance should be accounted for in
terms of semantic differences. (See Kaplan[1989b, p. 598-599], [1990] and Kripke[1979] for related
arguments.) Frege[1892, footnote, p. 27] regardsthe presence of thiskind of ambiguity with regard to
the Sinn of names as an imperfection of natural language, but admits that they may be tolerable from
apractical point of view as long as the Bedeutung remains the same. In alogically perfect language
names of this kind should not appear.

Frege returns to this problem in Der Gedanke, where it is suggested that the fact that the bearer
of aname may be cognitively presented to two peoplein two different ways indicates that “ as far as
[this proper name] is concerned, [they] do not speak the same language” [1984, p. 359]. This seems
to lead to avery idiolectal conception of language, as probably any two language users will disagree
with regard to how the bearers of some names are known to them.
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way and to be the relatum to which Mary is belief-related.?®

Frege' theory of Sinn and Bedeutung is committed to an infinite hierarchy of
Sinne (cf. Church [19514], [1951b], [1973], [1974], [1993], and Burge [19794]).2”
In the basic kinds of context, a name may denote an ordinary material thing and
a sentence token atruth value. Let us call such an occurrence of an expression a
0-level one. A 0-level token expresses a 0-level Sinn. The bearer of a name isthe
Bedeutung of a 0-level Sinn of an occurrence of the name. Every n-level Sinnis
denoted by somen + 1-level Sinn. We have seen that linguistic tokens denote Sinne
(themselves denoting what an occurrence of the same expression type would denote
in a 0-level context) in oblique contexts. Such tokens necessarily express 1-level
Sinne. In adoubly oblique context, asthe one found in (3.22), we must assume that
expressions denote 1-level Sinne (and express 2-level Sinne).

(3.22) Peter knowsthat Mary believesthat Cicero was aroman.

This may be shown by the following piece of reasoning. Let us call the larger sub-
ordinate clausetokenin (3.22) ‘C,’ (“that Mary believesthat Cicero wasaroman”,
andthesmaller one‘C’,’ (“that Cicerowasaroman”). (So, C, isaconstituent of C';.)
C'; denotes a Gedanke. This Gedanke is, according to Frege's theory, determined
by the Bedeutungen of “Mary”, “believes’, and C,, and their mode of combination.
Let us call the Bedeutung of C, * B,’. A constituent of B, is whatever the “Cicero”
token denotes. Let us call this Bedeutung Bgiceo- NOW, Bgiewo CaNNOL be a 0-level
“Cicero” Sinn. The reason for thisis that B, is a constituent of the Bedeutung of
(', and B, is determined by the denotations of its constituents and their mode of
combination. One of these constituents iS Bgiewo- The assumption that B, IS @
0-level “Cicero” Sinnwould imply that whenever the “ Cicero” token is replaced by
another expression with a Bedeutung that denotes the same thing as B, dO€S, B,
would ceteris paribus remain the same. And so would the Gedanke denoted by C',.
This cannot be true, because knowing that Mary believes that Cicero was a roman
is not the same as knowing that Mary believesthat Tully was a roman.

So, when a name occurs in a doubly oblique context, it is a congtituent of a
clause that denotes a (1-level) Sinn that denotes a Gedanke (akind of 0-level Sinn).

26 Similar ways of quantifying into an oblique context with the aid of a denotation relation are also
exploited by Church[19514], [1951b], [1973], [1974], [1993] and by Kaplan[1968]. Cf. Sosa[1970],
Mackenzie [1975], Fales [1978], and Bell [1983].

2T Dummett [1981, p. 268—269] suggests a way of avoiding this infinite hierarchy of Sinne, by
making the Bedeutung of a Sinne depend upon its context. See Linsky [1983, p. 50-55] for a critical
discussion.
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This name token also denotesa (1-level) Sinn. It generally holds that the deeper we
enter into oblique contexts embedded within each other the higher we rise in the
Sinn hierarchy. As there are no logical or grammatical constraints on the number
of clauses that may be embedded in each other, we must conclude that Frege's
theory is committed to an infinite hierarchy of Sinne (which he himself seems to
acknowledgein aletter to Russell, cf. Linsky [1983, p. 47]).

Many philosophers have found this hierarchy implausible and argued against
it (e.g. Carnap [1956, § 30.]). Davidson [1968] thinks that Frege's theory is in-
compatible with the demand that a theory of meaning should alow a recursive
characterization of the meaning of sentences. The Fregean anaysis implies that
names (for instance) are infinitely ambiguous. No finite set of rules may therefore
specify the denotation of a namein relation to every context.

Frege [1918, p. 64] also stresses that the Gedanke expressed by a sentence
token cannot beidentified with its meaning. The meaning of asentence may involve
“conversational suggestions’. Frege's [1918, p. 64] exampleis(in the Frege [1984,
p. 357] trandation) the sentence “Alfred has till not come”, which apart from
expressing the Gedanke that Alfred has not come also suggests that his arrival is
expected, but Fregethinksthat thisisnot part of the asserted Gedanke. (Thisexample
is an instance of what Grice [1975] calls a “conversational implicature’.) Further,
often more information than that provided by the meaning of the sentenceis needed
to determine which Gedanke is expressed (for instance, when it comes to sentences
with deictic expressions). So, to determine which Sinne are expressed by expression
tokens is a matter over and above conventional semantics. For instance, knowing
what (3.20) conventionally means does not always involve knowing which Sinn
“Cicero” denotesin this context. It seems that Frege is forced to admit this. It also
seemsto accord with our intuitionsthat the higher aSinnislocated in the hierarchy,
the less we may be expected to know about it. For instance, (3.20) seems to be
somehow concerned with Mary’s concepts of Cicero and romanhood and (3.22)
with Peter’s concepts of the two concepts of Mary’s. We only understand the minds
of other people partially. A speaker making areport like (3.22) is, so to speak, two
minds away from Mary. When it comes to (3.20), there are difficulties associated
with how Mary understands the adjective roman and in (3.22) these difficulties are
multiplied by those relating to Peter’s notions of belief, of romanhood, of ascribing
aproperty to something, etc.

It seems then that the Fregean hierarchy has some intuitive support. As soon
as A contemplates some concept of B’s, a third party may form a concept of
A’s concept of B’s concept and there are no logical constraints preventing this to
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occur any number of times. So, there is at |east potentially an infinite hierarchy of
possible concepts. What is implausible is that they exist independently of human
cognition and that people know them in advance simply in virtue of having mastered
alanguage.

3.8 Sententialist Accounts of Propositional Attitudes

Approachesto propositional attitudes that view them asrelations holding between a
cognitive agent and some kind of representation (linguistic and/or mental) are said
to berepresentationalist or sententialist. Thisideais compatible with a variety of
assumptions about how these representations enter into mental attitudes and about
which kind of representation isthe adequate one. Thosewho claimthat propositional
attitudes should be understood as relations directed towards natural language sen-
tences are often inclined towards behaviourism and think that holding propositional
attitudesislargely amatter of social dispositions. There are also mentalistically ori-
ented representationalist theoriesthat claim that propositional attitude verbs should
be understood standing for relations to mind-internal representations. Those who
try to develop thisideaare forced to introduce an artificial language that isintended
to capture the (relevant aspects of) structure of the internal representations.?®
Publiclanguage sententialist theorieshave several prima facie advantages. From
ametaphysical point of view, sentences are of a familiar kind and closer to mate-
rialist facts than most other abstract entities. We a so possess fairly clear intuitions
concerning their structure, their meaning, and the logical relations that hold among
them. It also seems that cognitively significant distinctions in most cases may be
expressed in language and therefore correspond to a distinction between two sen-
tences. Further, any distinction between two sentences, may, at |east in some context,
reflect a corresponding difference in cognitive significance. It seems that proposi-
tions (if they are to capture cognitive significance) must be assumed to be asfinely
discriminated as sentences (cf. Burge [1980]). Some examples of public language
sententialist theories are found in Burge [1980] (but he assumes that it is some

2% Frege' stheory assumesthat there are Sinne that correspond to the constituents of asentencetoken
and the logical relations between these Sinne reflects the structure of the sentence. It may therefore
be claimed that Frege's system of Sinne is derived from natural language and that his account of
propositiona attitude reports really is a sententialist one. However, Frege explicitly denies this by
claiming that the Sinne are independent of human cognition and language. Further, they capture, as
we have seen, finer distinctions than those based on conventionally established constraints on the use
of language.
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modified subset of natural language that is relevant), Grandy [1986], and Seymour
[1992]. (In the latter two articles it is assumed that some internal representation
mediates the relation between a cognitive agent and a sentence towards which he
holds a propositional attitude.)

The idea that propositional attitude relations hold of a cognitive agent and a
sentence belonging to a certain language does not need to imply that a cognitive
agent must understand this or any language in order to stand in this relation to
a sentence of this language. An analysis of this kind does not need to make any
specific claims concerning the mental detailsor to assumethat sentencesaredirectly
involved in the mental statesin question (cf. Quine [1956], Burge [1980], Bonevac
[1984], Grandy [1986], Seymour [1992]). All that is necessary is that the mental
statesunderlying thebehaviour of cognitive agentsare somehow possibletointerpret
intheterms of alanguage. An English sentence may, for instance, very well express
something that Aristotle believed or even what a dog believes.

A difficulty that faces public language sententialist accounts of propositional
attitudes is that sentences belong to a language. This property may be seen as an
inherent one, but if we define sentences as (say) phoneme sequences we may have
to specify the language in relation to which a sentence is to be understood (cf.
Carnap [1956], Quine[1956]). Thisisa seriousdifficulty because the individuation
of languagesis a problematic affair (cf. Quine [1956], [1968]).

A common kind of objection to this kind of theory involves the so-called
Church-Langford trandation test (Church [1950] [1951b] [1954]). Thistest re-
quires that translation should preserve cognitive significance, in the sense that a
sentence in the first language should give a speaker of this language the same in-
formation as the sentence tranglating the first one givesto a speaker of the second
language. Now, suppose that we analyse (3.23) along the lines of (3.24) (in the
formulation of Quine [1956]).

(3.23) w believesthat there are unicorns.
(3.24) w believesthe proposition meant by ‘ There are unicorns’ in English.

Now, translating (3.24) into German gives us (3.25)
(3.25) w glaubt digjenige Aussage, die‘ Thereare unicorns' auf Englisch bedeutet.

However, it is clear that a speaker of German who is ignorant of English will not
understand what w in this case is said to believe. It will not be informative in the
same way as adirect trang ation of (3.23), which would be something like (3.26).
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(3.26) w glaubt, dafd es Einhorne gibt.

A problem with the argument from the Church-Langford translation test is that it
is far from obvious that its notion of translation should be accepted. It assumes
that tranglations should preserve reference, while differences in informativeness
are allowed to occur. In actua translation practice, informational significance is
often of primary concern. Quoted material is therefore trandated and references
to the original language are replaced by corresponding references to the language
of the translation (cf. Burdick [1982]). The value of Church-Langfordian objec-
tions to sententialist theories are consegquently not beyond dispute. However, this
language-dependency is an embarrassment to theories of this kind: It seems that
many propositional attitude reports (for instance (3.23) and (3.26)) describe possi-
ble states of affairs that may be reported in many different languages and that the
nature of this state of affairsisindependent of thelanguage in which it is described.
Another problem is that one sentence may correspond to many propositional
contents that should be kept distinct. This comes about due to a number of factors.
One is the indexical features of natural language. The reference of personal pro-
nouns, tense operators and similar kinds of expressions crucially depends on the
context in which a sentence token is put forth as a statement. Another source of
equivocation is lexical, syntactic, and quantificational ambiguity. One way out of
these difficultiesisto relativize propositional attitude reportsto a context in relation
to which a sentence is to be understood (cf. Section 3.9 on Davidson’s paratactic
theory). Another would be to exclude indexical and ambiguous sentences from the
range of those that are allowed to represent a propositional attitude content.°
Mental representation sententialist theories assume that an account of proposi-
tional attitude reports should view them as being about internal representationsand
that the logical form of these reports should reveal what is claimed about these rep-
resentations. They make the psychological claim that propositional attitude states
actually involve expressions in some kind of mental representation language and

2% |t should be pointed out that a sentential account does not need to assume that there is asimple
relation between the sentence that is the object of a propositional attitude and a subordinate clause
that might occur in a correct report of the same attitude. Consider the following report:

Mary thinksthat Frege died yesterday.

It is possible to alow this report, even if it is denied that a sentence with indexical elements may be
the content of a propositiona attitude. Interpretation in context may somehow yield the appropriate
eternal sentence, by replacing indexical expression by expressions with “absolute” denotation. For
instance, if the sentence above is uttered on July, 20th 1994, the attitude relatum sentence could be
“Fregedied July, 19th 1994”.
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that this is somehow recognized by everyday propositional attitude psychology.
The details of atheory of this kind may be spelled out in many different ways. One
central issue isthe structure of the mental language. Another important question is
the ontological one concerning the relation between this mental language and the
actual processesof the brain. Views of thiskind permeate contemporary philosophy
of mind, linguistics, psychology, and artificia intelligence, and are usually coupled
with a materialist metaphysics.

One of the most explicit exponents of this kind of view is Fodor [1978],
[1976], [1987], who argues in favour of what he calls the L anguage of Thought
Hypothesis®® This language is an internal representation language, quite unlike
the languages used for communication.?! Fodor further assumesthat it isinnate.

Other thinkers have supposed that the contents of attitudes often are given as
images in the mind. This is an old idea, taken up by, for instance, Russell, who
talks about believing “by means of images’ [1921, p. 250] (cf. Russell [1920]).
To believe is, according to him, to hold a belief-feeling towards a mental image.*
The idea that we conceive of the contents of beliefs in much the same way as we
understand picturesis devel opedin Jackendoff’s[1975], [1980], [ 1985] treatment of
propositiona attitude attributions. However, it seems that the differences between
the idea that mental representations are image-like and the idea that they rather
are linguistic-expression-like are not as significant as might first be supposed. A
formal treatment presupposes that mental images are somehow decomposed into
simple elementsrelated to each other in terms of certain relations. They are thereby
assimilated to expressionsin a representation language.®

Several formal treatmentsof propositional attitudesand/or propositional attitude
reportsrely on theideathat these attitudes are best characterized in termsof internal
mental representations. Different formal languages have been introduced to capture
the structure of the mental language. Most authors would probably not claim that
the mental language isidentical to any known logical formalism, rather they make

30 Cf. [1989) for arguments in favour of this kind of hypothesis and Egan [1991] for acritique of
Fodor.

31 Hall [1985] also argues that the language of the mind is not any natural spoken language.

2 This view of Russell’s is one of the main targets Wittgenstein is attacking in his Philosophische
Untersuchungen [1953]. It is a so criticized by Joachim [1920] and Schiller [1920] (in a symposium
in the 1920 volume of Mind where also Russell [1920] participated).

% It is even possible to hold that some images are a kind of symbolic expressions. The crucial
difference seems to be that ordinary linguistic expressions are linear (one-dimensional) whereas
images are (at least) two-dimensional .
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an “idealizing assumption” that some kind of logical type structure isomorphism
obtains between the two (Boér [1994]).3*

Approaches to propositiona attitude reports that treat them as claims framed
in the terms of a theory of internal mental representations invite the objection that
ordinary talk about beliefs, desires, and other mental states hardly is supported by
atheory of this kind. Descriptions of people in the terms of propositional attitude
psychology are usually based on observations of outward behaviour, rather than
of their internal states and processes. It might be true that mental states often are
described as representation-like things in the head, but this manner of speaking
should not be seen as an expression of atheoretical account of the mind. Everyday
discourse can hardly be said to be committed to a thesis that cognition is to be
explained in terms of internal representations, let alone imply anything about the
structure of thisinternal language. Ordinary discourse about propositional attitudes
iscompatiblewith awiderange of different conceptionsabout how the human mind
works. The hypothesis that cognition proceeds and mental states obtain without
mental representations being involved would not contradict ordinary propositional
attitude attributions. Thiskind of objectionisnot conclusive, but | think that it points
out a serious difficulty with mentalist representationalist accounts of propositional
attitude reports, namely, that they appear to read too much into discourse about
propositional attitudes.

A related objection isthat propositional attitude reports characterize the content
of a reported attitude in indirect discourse, i.e. in terms of the concepts of the
reporter’s language, not in terms of concepts that belong to the mind or language
of the person whose attitude is reported. An account in terms of internal mental
representations must somehow bridge the gap between the mind of the person who
hasthe attitude and the reporter who describesits content. Thiscomplication speaks
against giving an account of the semantics of propositiona attitude reports along
these lines. It seems that we understand attitude reports without bothering how the
content of an attitudeis “represented” in the cognitive agent who holdsiit.?3

3 Among the formal systemsthat have been applied in this kind of treatment of propositional atti-
tudes reports are Discour se Repr esentation Theory (Asher [1986], [1987], Kamp [1990], and Singh
and Asher [1993]) and Situation Semantics (Barwise and Perry [1983, Chapter 10], and Bonevac
[1984]). Similar (i.e. formal mentalist representationalist) treatments of propositional attitudes are
found in Moore and Hendrix [1982], Crimmins and Perry [1989], and Haas [1993] (the latter two
articles draw upon work in Situation Semantics).

3 Propositional attitude reports may also be analyzed in representationalist terms that are not
claimed to reflect the structure of any natural spoken language or internal mental language. It seems
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3.8.1 Intensional Isomorphism and Structured Meanings

Sententialist and possible-worlds-oriented ideas (see below) are combined in ap-
proachesthat take structured meaningsto be the objects of propositional attitudes.
A structured meaning is a structure much like a phrase marker, in which the nodes
are associated with intensions (which in this context are understood as functions
from possible worlds to extensions). (The “grammatical” structure is derived from
natural language or some logical representation language.) This method articu-
lates propositional content more finely than a“pure” possible worlds approach. (It
is based upon Carnap’s [1956] notion of intensional isomorphism and has later
been used by Lewis[19794], Hill [1976] and Cresswell [1985].) However, it seems
that not even words with the same intension are interchangeable salva veritate in
that-clause complements to propositional attitude verbs. For instance, the terms
groundhog and woodchuck are said to be applied to the same species of animal (cf.
Hill [1976] and Dowty, Wall, and Peters [1981, p. 173]), but there is certainly a
sense in which someone may believe that Fido is a groundhog without believing
that Fido is a woodchuck. Synonymy with respect to intension does not need to
correspond to a sameness of cognitive significance.

3.9 Davidson’s Paratactic Approach

Donald Davidson’s par atactic approach to the semantics of propositiona attitude
attribution statements takes utterances, not linguistic expression types, to be the
relata of the relations expressed by propositional attitude verbs. It is therefore
not a sententialist theory. Davidson’s position is one that stresses the distinction
between semantic analysis of propositional attitude reports and the analysis of the
propositiona attitudes themselves.

An account of logical form should, according to Davidson, primarily serveasa
component of acompositional semanticsfor thelanguagein question. Animportant

that we understand the content of propositional attitudes in a more abstract way, and that this should
preferably be reflected in attitude report semantics. Frege'stheory can be seenin thislight: Sinne are
representations of akind and arein many wayssimilar to linguistic expressions, but Frege clearly held
that their metaphysical statusand the nature of their propertiesare not comparableto the corresponding
properties of linguistic items. Sinne exist in the Platonic third realm independently of human speech
and cognition.

¢ This and related problems are discussed by Putnam [1953], and Church [1954], who propose
modificationsto the concept of intensional isomorphism (cf. Beard [1965], and Burge [1978],[1979b]).
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aspect of knowing alanguage is to be able to interpret sentencesin it that one has
never encountered before. An central tenet in Davidson's philosophy of language
isthat an ability to assign truth-conditionsto sentence tokensis a basic aspect of a
language user’s competence and that this competence may be captured by afinitely
axiomatizabl e truth theory (cf. Davidson [1967]). The axioms of the theory are not
taken to be known one by one by a language user or to describe actual language
production or perception processesin any detail, but are intended to give an abstract
account of the kind of compositional semantics that a language user must master
(cf. Davidson [1986], [1992]). From the point of view of aspeaker, it describes how
he expects the addressee to interpret him. From the point of view of an addressee,
it describes how he thinks that the speaker intends to be interpreted. In both cases,
we should take the truth theory to represent some minimal requirement on their
competence. (There are also many other things one has to know to be able to use
[a] language.)

Davidson presents his semantic analysis of propositional attitude reports mainly
inthe article On Saying That [1968]. One of the drawbacks of many other accounts
of their semantics (for instance, Frege's theory) is, according to Davidson, that
the treatment of the subordinate complement clauses in such reports is radically
different from from the treatment of structurally similar clauses occurring as main
clauses. (Frege assumes that they denote and express completely different things
in the two cases.)®” Davidson thinks this is counterintuitive and indicates alack of
systematicity and economy: Subordinate clauses are understood in the same way
as the corresponding main clauses and the same semantic account should work for
both kinds of clauses. Davidson’s approach to propositional attitude reports allows
us to preserve this intuition and to meet this requirement.

Consider Davidson's example (3.27), below.

(3.27) Galileo said that the earth moves.

In an utterance like this, “the earth moves’, is an English sentence token, and
the truth theory should account for its semantics. Davidson suggests that we should
consider it aseparate utterance. (An utterance, in thiscontext, isthe unit of discourse
to which truth-conditions are primarily assigned.) This step alowsthe truth theory

T Another objection of Davidson's against Frege's theory, which was mentioned above, is that it
stipulatesthat thereisan infinity of Sinnethat the expressions of a natural language have the power to
denote. Thisisincompatible with theideathat knowledge of alanguage only involves afinite amount
of information.



64 3. APPROACHES TO PROPOSITIONAL ATTITUDE REPORT SEMANTICS

to apply to it and ascribe the adequate semantic features to it. What is left then is
the previous utterance “ Galileo said that”. Davidson suggests that the “that” here
isreferential. It refers to the next utterance. So, the verb say stands in this context
for arelation that holds between a cognitive agent and an utterance. Davidson's
is called the par atactic account of propositional attitude reports, because it views
them as consisting of two separate utterances. It amountsto denying that there (from
alogical point of view) is a case of embedding in sentences like (3.27) and that
there is an oblique context involved. Coreferential terms will be interchangeable
salva veritate with respect to the sentence type of the second utterance in (3.27).
But, of course, as soon as there is a new occurrence of (3.27) there will be a new
“that” token and anew referent of it.

By stating (3.27) a20th century speaker may assert that arelation holds between
Galileo and an utterance. This utterance, “the earth moves’, being part of the token
of (3.27), is made by this speaker, not by Galileo. If this token of (3.27) is true,
Galileo made another utterance and the two utterancesin some sense say the same.

If tenable, Davidsons' sproposal no doubt evadesmany problemsconnected with
other approaches to propositional attitude semantics. It is related to sententialist
theories, but unlike them it does not take the abstract objects of alanguage system
to be the relata of propositional attitudes. Instead, these attitudes are taken to relate
cognitive agents to utterances. Utterances are physical events, not entities of a
metaphysically problematic character. Another advantage is that “since they are
non-abstract [they] come with a speaker, atime, and a context attached” (Davidson
[1989D, p. 14]). Consequently, difficultiesrel ated to the ambiguity, indexicality, and
language-dependency of sentences are avoided.

The paratactic account faces some serious difficulties. One of them is that an
inference like (3.28), below, will turn out to be invalid.

(3.28) Galileo and Davidson said that the earth moves.
Therefore: Davidson said that the earth moves.

The “that” token of the premise and that of the conclusion are followed by two
different utterancesand are not coreferential . So, theinferenceisinvalid by ordinary
standards. Burge [1986] thinksthat thisis unacceptable.

Many commentators have complained that Davidson owes us an account of the
relevant samesay relation (for instance, Burge [1986], Bigelow [1978], Feldman
[1986], Guttenplan [1979], LePore and Loewer [1990], Bauerle and Cresswell
[1988], and Brandl [1993]). Davidson’sanswer to thisisthat to clarify thisrelation
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is to do lexical semantics and is not directly pertinent to logical form (Davidson
[1993b]). He thinks that his general theory about interpretation and action clarifies
asfar as possible what isinvolved in the “samesay” relation.

A common problem indicated by these complaintsis that Davidson's paratactic
account reads very little semantic structure into propositional attitude reports. The
that-clause makesup an attitude relatumtowhich no significant structureisassigned.
It isjust an unanalyzed event, from the point of view of the paratactic semantics.
This contradicts the intuition that there is more semantic structure than that in
attitude reports.

Another difficulty is that there are many syntactic constraints on say-that sen-
tences that speak against the assumption that tokens of such sentences really form
two distinct utterances. There are many kinds of sentences that cannot follow a
that (cf. Hand [1991]).%® The paratactic analysis is forced to alow the existence
of complicated syntactic constraints which are semantically unmotivated and holds
across utterance boundaries.

Some comments on Davidson’' s views on mental propositional attitudes may be
added. He deniesthat they arerelational:

[B]eliefs are not relational. There is no entity to which a person is
related psychologically or epistemologically, where standing in that
relation explains or constitutes the belief. (Davidson [1993Db, p. 194].)

However, Davidson clearly considers beliefs relational in two other senses: First,
they hold in virtue of a person’s standing in various kinds of relation to things in
the externa world.

[T]he correct determination of the contents of beliefs (and meanings
and other propositional attitudes) dependsin part on causal connections
between the believer and events and objects in the world[.] (Davidson
[1989b, p. 11].)

Secondly, beliefsarerelational in the sensethat they areinterpretable. Aninterpreter
may establish correspondences between the assertions and beliefs of a cognitive
agent and those of his own. He is thereby able to evaluate and report the beliefs

%8 Hand's[1991] examplesinclude exclamations (“Oh, | love you.” but not **Laura said that oh, |
love you.”) and incompl ete sentences (“Not for the Queen of England.”, but not *“Mrs. Ramsay said
that not for the Queen of England.”)
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of the interpreted party. When the interpreter reports the content of an utterance or
someone else’s belief, he specifies the content by making an utterance of his own.

Davidson's view may be compared to Frege's. Frege holds that in a statement
like (3.27), the subordinate clause denotes a particular thing (a Gedanke) and if
(3.27) is true Galileo’'s mind and actions must somehow in some substantial way
have been related to this Gedanke. According to Davidson, the subordinate clause
is just an ordinary declarative utterance, true or false, but, due to this particular
context, without assertoric force. (3.27) simply asserts that Galileo stands in a
certain relation to this utterance, but this utterance—which may have been madein
the 20th century—was not involved in Galileo’s mental transactions.

3.10 Facts and Situations

Frege thought that the relata of propositional attitude relations are akind of entities
that are what they are independently of human affairs (e.g. human psychology and
language). His account assumes the existence of akind of Platonic representations
(Sinne). For reasons outlined above, Frege's solution is hard to accept. A decision
to regject it leaves two possibilities open. Either it must be accepted that attitude
contents are somehow dependent upon human languages or human minds, or the
existence of some kind of non-representational structures that constitute the relata
of propositional attitudes must be recognized. The former option is represented by
public language and mentalist representationalist accounts of the kind discussed
above. The latter course has also been attempted and involves finding some kinds
of constituents of reality that could provide the contents of propositional attitudes
without being representation-like in nature. An approach along these lines was for
atime advocated by Russell, who thought that facts are the objective relata of the
attitudes.

Russell’s views on propositional attitudes went through at least three stages:
Early in the century, for instance in The Principles of Mathematics [1903], he
assumed the existence of objective propositions being complexes of real world
things, such as material objects (particulars) and properties and relations (univer-
sals). However, he soon lost faith in this proposition ontology (cf. Russell [1907],
[1910], [1911], [1918, Lecture IV]), coming to think that there are no objective
falsehoods, that only true beliefs may be assumed to correspond to something in the
objectiveworld (i.e. to facts). Thislead him to adopt atheory according to which at-
tributions belief which happen to be fal se must be analyzed in away that eliminates
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propositions and relates a cognitive agent directly to the particulars and universals
involved in his beliefs. (This theory is discussed in Section 3.6.) Finaly, Russell
adopted a mentalist representationalist view of propositions and propositional atti-
tudes (Russell [1919], [1921], [1938b], [1940]). The assumption that facts play a
prominent role in relation to propositional attitudes went unchallenged through all
these phases of Russell’s thought. He was certain “that the world contains facts’
and called thisa“truism [...] so obviousthat it isamost laughable to mention [it]”
(Russell [1918, Lecturel, p. 500].%°

In The Analysisof Mind [1921], Russel| makesadi stinction between the content
and the objectivereference of abelief. The content is a proposition. Propositions
are understood as a kind of representations, i.e. mental images or sentences. The
objective reference of a belief is the fact in virtue of which it is true or fase
and this fact is determined by the content of the belief. Reference is of two kinds,
“‘true’ referenceand ‘false’ reference” (Russell [1921, p. 232]). “ Thus, theobjective
reference of abelief is not determined by the fact alone, but by the direction of the
belief towards or away from the fact”*° [1921, p. 272]. It is not clear (to me) how
Russell intended thistheory to be applied to propositional attitude report semantics.
However, if weapply it to natural languagein adirect fashionit runsinto difficulties.
Consider, for instance, (3.29).

(3.29) Mary believesthat Aristotle was bornin the spring.

Now, does the that-clause complement denote or characterize the content or the
objective reference of the belief attributed to Mary in (3.29)? Well, not much is
said about the proposition involved. It is not specified whether it is a word- or
an image-proposition, let alone which language or kind of imagery isinvolved. A
natural suggestion isthen that the that-clause complement in a sentence like (3.29)
denotes or characterizes the objective reference of an attitude, i.e. the fact that the
belief is directed towards (if the belief is true) or away from (if it isfalse). Which
analysis of (3.29) is applicable depends on whether it is afact that Aristotle was
born in the spring or not. (Either it is afact that Aristotle was born in the spring or
it isafact that Aristotle was not born in the spring.) This being unknown to most
people who may understand (3.29), we are led to conclude that (3.29) is ambiguous
in the following way and has two readings as paraphrased by (3.30) and (3.31),
respectively. (The that-clauses are assumed to stand for facts here.) This objection
is suggested by a similar one by Ramsey [1927].

3% Another adherent of the ideathat true statements correspond to factsis Austin [1950].
*0 Russell says that he owes thisway of looking at the matter to Wittgenstein.
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(3.30) Mary believes-truly that Aristotle was born in the spring.
(3.31) Mary believes-falsely that Aristotle was not born in the spring.

This kind of ambiguity does not seem to be there. In many cases where a belief is
ascribed to an agent (for instance asin (3.29)) nothing isimplied or even suggested
about the truth value of the belief attributed. It is perhaps possible to eliminate
this ambiguity without abandoning Russell’s 1921 theory, but this will no doubt
introduce considerable complications.

A position which hasmuch in commonwith that of the early Russell is defended
by Barwise and Perry [1983], who argue in favour of a framework (Situation
Semantics) that assumes the existence of fact-like entities, called situations (cf.
Nivre [1992]). They recognize both real and abstract situations. Thereal onesare
parts of the world and are classified by abstract situations. Both kinds of situations
are taken to be representation-independent. Real situations are parts of the world
(Barwise and Perry [1983, p. 7, 58]). Abstract situations are defined in terms of
individuals, properties, relations and space-time locations. Some abstract situations
classify a real situation and are said to be factual.*! There are also non-factual
abstract situations. So, the concept of “abstract situation” is similar to the concept
of “proposition” intheearly Russell, and theterm“real situation” isused in muchthe
sameway asRussell usestheterm“fact”.*? They suggest atreatment of propositional
attitude attribution semantics in terms of sets of aternative situations. The content
of abelief is characterized by the set of situation types compatible with the belief.
However, Barwise and Perry [1983] inthe end find thisanalysisuntenable and reject
it in favour of arepresentationalist treatment.

A kind of argument that is often taken to refute the idea that true propositions
correspond to representation-independent facts is the following one (versions of
which are found in Church [1956, p. 24-25], Davidson [1967], [1969], [1990b],
and Wagner [1986]). The idea to be refuted is that true statements stand for facts.
Two crucial assumptionsareinvolved. Thefirstis(«) that correspondenceto factsis
not sensitiveto how individualsare referred to. If asentence token standsfor afact,
and areferring phraseisreplaced by a codesignative one, the modified sentence will
ceterisparibuscorrespond to the samefact. Thisisaplausible principle: Which fact
a sentence token stands for is not sensitive to the way in which an object involved

1| amignoring Barwise and Perry’s distinction between actual and factual abstract situations.
*2 Barwise and Perry use the terms “fact” and “proposition” in other senses than Russell employs
them.
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in the fact is described (as facts are supposed to be representation-insensitive).
The second assumption is () that two logically equivalent sentence tokens always
correspond to the same fact.

Now, if an object is referred to by means of a uniquely identifying description
P,i.e as“thex suchthat P(z)", thisreferring phrase will have the same reference
as “the = such that P(z) and ¢”, where ¢ is any true sentence. So, if R;(a,) and
R5(a3) holds, the following formulae will represent the same fact.

Ri(aq) [or“a; iISR,"]

thez such that « = «; iS R, [application of («)]

the = such that = = @, and R.(a-) is R, [application of («)]
the z such that = = @, is R, and R,(a-) [application of (3)]
Ri(a;) andthe z suchthat z = a, is R, [application of («)]
the = such that = = a, and R,(a,) is R- [application of (3)]
thez such that z = «a, iS R, [application of («)]

Rs(a-) [application of ()]

This line of reasoning shows that the fact that R, () generaly is identical to the
fact that R,(a-) (and similar arguments could be produced for facts of other kinds).
Thisisclearly unacceptable: Every fact of thetype corresponding to anindividual’s
having a property would collapse into the same fact. For instance, “the fact that
Parisis a capital” and “the fact that this object is a book” would correspond to the
same fact.

This argument does not compromise Russell’s theory, as he held that logical
analysis must eliminate definite descriptions (Russell [1905]): Sentences that con-
tain such descriptions cannot be assumed to reflect the ultimate structure of the facts
that exist. However, the argument above refutes the naive idea that true sentences
correspond to factsin asimple way.*® Barwise and Perry [1981] also argue that the
argument is not applicable to their approach: They argue that Donnellan’s [1966]
distinction between attributive and referential uses of definite descriptions corre-
sponds to an important kind of ambiguity. A definite description may be used in a
statement both to pick out areferent without saying anything about the situationsin
which this referent is involved and to represent something as involved in a certain
type of situation. For instance, a sentence like (3.32) may represent two situations:

2 Wilson [1974] also suggests afact ontology and argues that it escapes this objection.
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(3.32) Theauthor of Begriffschrift is sleeping.

If thenoun phraseisreadreferentially this sentencesimply correspondsto asituation
where Frege is sleeping. (That he is the author of Begriffschrift is not part of this
situation. We just exploit the fact that he is in order to refer to him. On the other
hand, if the noun phrase is read attributively this sentence represents a situation
in which aso the Begriffschrift and the authorship relation is involved. (Barwise
and Perry [1981] consequently recognize a scope ambiguity of the kind posited by
Russell’s [1905] theory of definite descriptions in oblique contexts, and it is likely
that he would have approved of this application of hisideas.)

However, there are more general objections against fact or situation ontologies.
The world does not seem to decompose into facts by itself. There are innumerable
ways in which the substance of the world can be portioned into objects (cf. Quine
[19768]) and it does not seem that the world forces us to adopt any particular set
of properties and relations in terms of which to construe the facts. Properties and
relations cannot simply beidentified with their extensions, asthisstep would identify
the facts of the world with the set-theoretic truths, which are logically independent
of the contingencies of the ordinary world. For instance, “John is an evangelist”
would correspond to the set theoretic fact ‘ John € {Matthew, Mark, Luke, John}’,
but this would be afact even if John was not an evangelist. The step from the fact
that a certain individual has a certain property to the fact that this individual is an
element in the extension of this property obliterates everything that is contingent
about thefirst fact. Thefact theorist isthereforeled to recognize primitive universals
(as Russell [1912], [1915a] and Barwise and Perry [1983, p. 50-51] indeed do).**
Facts are supposed to be independent of language and mental states: They “are what
they are whatever we may choose to think about them” (Russell [1918, Lecture |,
p. 500], cf. [19384]). This means that the universals must be independent in the
same way. Properties and relations must exist in the external world independently
of the ways in which human beings classify things. So, a fact theory must give an
account of which objectsand which propertiesandrelationsreally are out there. But,
how are we to decide? There are innumerable systems of names and predicates that
can be used to describe the world. Choices among them can only be motivated by
pragmatic considerations. So, the fact theorist isforced to enter into a metaphysical

4 One could perhaps imagine a theory that only recognized unstructured facts—Ramsey [1925]
suggeststhis possibility in passing—, but it ishard to see how they could be of much use. Prototypical
facts seem to involve properties and relations. At least, if they are to serve as relata of propositional
attitudes in a systematic semantics they can hardly be unstructured primitive entities.
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quest for “the ultimate constituents of matter” (Russell [1915b], cf. [1918]). It may
even be held that any distinction between particulars and universalsis relative to a
language (cf. Ramsey [1925], [1927]).

It should be stressed that Russell’s aim was not primarily to give an anaysis of
natural language attitude reports, but the fact that people talk about propositional
attitudeswithout being committed to a sophisticated metaphysicsof the kind needed
to support a fact ontology clearly speaks against his theory. Another circumstance
that speaks against fact and situation ontologies is that entities of this kind do not
appear to exist in the same way as material objects. It aso seems that talk about
facts can often be reduced to statements about ordinary things. A trivial example
would be“Itisafact that Fidoisadog”, that arguably says nothing more than“Fido
isadog” (cf. Ramsey [1927], Strawson [1949], and Davidson [1990b]). Strawson
thinks that fact theories are motivated by a desire to find something that statements
refer to in much the same way as referring expressions may refer to ordinary things
and he writesthat “it is evident that the demand that there should be such arelatum
islogically absurd: alogically fundamental type-mistake” [1950a, p. 134].

A denial of the ideathat the structure of facts is independent of language and
cognition amounts to viewing them as some kind of semantic content structures.
Fact theories, | think, invite such areading. Barwise and Perry seem to be inclined
to admit—Dbut only in passing—that the scheme of situations may be a language-
dependent affair (Barwise and Perry [1981], [1983, p. 58-60]). Thevalueof afact or
situation theory asaformal account of semanticsislargely unaffected by aregjection
of the idea that facts or situations are language-independent. The metaphysical
status of facts or situations concerns the philosophical understanding of what afact
or situation theorist is up to, not the formal details of his proposals. However, if it
is admitted that facts or situations are representation-dependent, fact and situation
theories come close to being representationalist ones.*®

3.11 Possible Worlds

Fact and situation theories are motivated by a desireto find some objective“things’
intheexterna worldintermsof which the content of statementsand/or propositional
attitudes may be characterized. As we have seen, such approaches face serious
philosophical and practical difficulties, and many semanticists have found it best

% In asimilar way Frege's account may be understood as a representationalist one by those who
reject his Platonist “ drittes Reich”.
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to reject them. A very different conception of content, not framed in terms of
representations (mental or linguistic), isfound in those semantic theories that have
used the idea of possible world to account for propositional attitude contents. The
basic idea behind these theories is that many truths are not necessarily true: The
world could have been different and it could have been different in very many ways.
AsCresswell [1982, p. 70] putsit: “A representation of away theworld isof course
entails the possibility of representing ways the world isn’'t but might be” We may
say that we are able to conceive of other worlds differing from the actual one in
various respects. These worlds are then, in some sense, possible worlds. Thisidea
allows us to give a natural treatment of various kinds of modality. Something is
possible if it is the case in some possible world and necessary if it is true in al
possible worlds. (It can hardly be maintained that this explains modality, but it
suggestsaway of giving aformal treatment of modal statements.) It may also be of
help in the analysis of the content of propositional attitudes. The content of (say)
a belief may be thought of as a set of possible worlds, i.e. those which the belief
correctly describes. (The belief istrueif and only if the actual world is an element
in this set.)*

The notion of possible world was introduced by Leibniz. Modern possible
worldssemanticsisinfluenced by theintensional logic of Carnap [1956]. (Carnap’s
approach to propositional attitude reports is different, however.) The idea behind
intensional logic is that there is a notion of truth, according to which truth is not
simply a property, but a relation that holds between a possible world, or whatever
formal construct wetaketo represent apossibleworld, and a sentence. The semantic
valuesof expressionsarenot primarily ordinary extensions (Bedeutungenin Frege's
terminology), but intensions, which may be understood as functions from possible
worldsto ordinary extensions. Thismeansthat propositions, i.e. sentenceintensions,
will be construed as functions from possible worlds to truth values. A proposition
will then bethe characteristic function of aset of possibleworlds(cf. Kripke[1963]).
Thismeansthat we may aswell identify a proposition with aset of possibleworlds.
(Thisis amatter of technical considerations.)

The definition of propositions as sets of possible worlds allows logical rela
tionships to be identified with set-theoretical ones: Logical consequence is inclu-
sion; disjunction union; and conjunction intersection. A tautology—or, rather, the
tautology—is the set of al possible worlds, and the contradiction is the empty set.

*¢ This assimilation of propositional attitudes and modality is criticized by, for instance, Burge
[1977] and Linsky [1983].
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The structure assigned to propositions in this way is clearly very different from
the one assumed by a sententialist theory.*” The main difference between possible
worlds approaches and sententialist ones is that the former reject the idea that the
content of propositional attitudes should be characterized in terms of representa
tions. However, the stipulation of possibleworlds may be guided by the possibilities
provided by arepresentational framework: Kripke [1980, p. 44] saysthat “[a] pos-
sible world is given by the descriptive conditions we associate with it” (emphasis
in the original).

Possible worlds are in most cases introduced as akind of primitive entities (cf.
Dowty, Wall, and Peters [1981]). Unlike fact or situation theories, possible worlds
accounts of propositional attitudes do not have to assume that the (present) world
(or any other world) has any definite structure independently of mental or public
language. (These worldsdo not have any inherent structure at all.)

The content of abelief or aset of beliefsis seen asthe set of all possible worlds
compatible with the belief(s) in question. These may be said to be the doxastic
alter nativeswith respect to a person or asingle belief. In relation to knowledge we
may then speak about epistemic alter natives. If knowledgeis viewed asaspeciesof
belief (asit usually isin philosophical contexts), every doxastic alternative is also
an epistemic aternative (cf. Hintikka [1962], who introduced this terminology).
Even if the worlds are taken to be language- and cognition-independent, such a
dependency nevertheless enters a possible worlds theory, because the only way to
decide which possible worlds have to be posited is, it seems, to consider which
possibilitiesthe relevant |languages (as intuitively understood) allow and force usto
differentiate.*®

Propositions and other intensional elements may be introduced in alogical sys-
temin (at least) two different ways (cf. Burge [1977] and Bell [1983]). First, there
is the modal operator approach (represented, for instance, by Carnap [1956]),
which does not allow any expressions denoting intensions. Thereareonly intension-
sensitive operators (such as, for instance, the modal operators ‘<>’ and ‘0’), which
are not treated as predicate symbols. Secondly, we find languages that allow quan-
tification over intensions. Formalisms of thiskind represent the intensional object

*T For instance, to the sententialist a conjunction is a more complex object than the two conjuncts,
but to the possible world theorist it will bea“smaller” object.

*2 Thereis an alternative approach to possible worldsthat defines them as sets of sentences, rather
than introduces them as primitive objects. In thisway the language-dependency is made explicit. (So,
possibleworldsare defined as sets of propositions, rather than propositions as sets of possibleworlds.)
Carnap [1956, §2] and Wilson [1984] represent this kind of approach (cf. Stalnaker [1976]).
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approach, as they treat intensions as objects. This method is used, for instance,
in Montague's [1973] intensional logic of the PTQ system (cf. Dowty, Wall, and
Peters[1981]).

When it comesto theanalysisof propositional attitudesthetwo methods suggest
different treatments. The intensional object approach assumesthat propositionsare
objects. It is then natural to view belief (for instance) as a relation holding of a
cognitive agent and a proposition. (We find such a treatment in Montague's [1973]
PTQ system.) The modal operator approach, as represented by Hintikka's [1962]
doxastic logic, introduces one modal operator for each pair of cognitive agent and
propositional attitude type. So, for instance, if we consider what two cognitive
agents, ¢ and b believe and know, we have to introduce four operators, ‘ B,’, ‘ By,
‘K, ,and' K;'. Inthisway, the notions of belief and knowledge are assimilated to
other modal notions, such as aethic, temporal, and deontic modality and the same
kind of model-theoretic apparatus may be used to take care of the semantics of
various kinds of modal logic. Modal operators are applied to sentences, which are
not treated as terms and the operators are not treated as predicates. Consequently,
this approach does not allow quantification over propositions, and thereis no way
of capturing arelationship like that described in (3.33).

(3.33) Mary believes everything that Peter believes.

This seems to be a quite serious disadvantage.

A problem in ordinary possible worlds approaches to the analysis of proposi-
tional attitudes is that logically equivaent propositions are identified (as they are
true in precisely the same possible worlds). (cf. Quine [1968] and Bauerle and
Cresswell [1988]). Thisisonly tenable to the extent that cognitive agents are taken
to belogically omniscient. This meansthat the beliefs of aperson are closed under
logical consequence. Now, it does not seem plausible that cognitive agents are |og-
ically omniscient. In fact, people often fail to see the logical consequences of their
assumptions. So, a possible worlds theory of belief along these lines is at best an
account of a highly idealized notion of belief (cf. Dowty, Wall, and Peters [1981,
p. 172], Linsky [1983, Chapter 5]), not the one found in useful reasoning about
ordinary people.*?

*? Various attempts has been made to overcome this problem within a possible worlds framework.
A radical solutionisto alow impossibleworldsin the sets characterizing propositional contents. The
ideais that two logically equivalent propositions may differ with regard to which impossible worlds
they aretruein. Approachesof thiskind have been suggested by Hintikka[1975] and Cresswell [1973]
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Possible worlds accounts of propositional attitudes do not say much about psy-
chology. Intensional propositions are only intended to represent the contents of
mental states in non-mentalistic terms. Most philosophers and linguistsin this tra-
dition probably hold an instrumentalist view of these things. A possible worlds
semantics is only a theoretical account of the logical form of (say) belief attribu-
tion sentences. It describes certain abstract aspects of alinguistic-cognitivesystem,
without saying how thisisrealized. Possible worlds are then introduced as a means
of giving a formal account of what a system of representations is capable of rep-
resenting. Few philosophers are realists with respect to possible worlds, but Lewis
[1986] is a notable exception.

3.12 Reference and Propositional Attitudes

As we have seen, many of the difficult features of propositional attitude reports are
related to reference, but also in relation to the propositional attitudes themselves,
referenceisamatter of philosophical controversy. Some writers on the subject (e.g.
Frege) have arguably not clearly distinguished the two issues of how an expression
in an attitude report refers and of how the reported propositional attitude state refers
to an external object. The two questions are however clearly distinct and to some
degree independent. The first one is concerned with how a reporter refers to an
object by means of language and the second one with how an attitude state may
refer to this object. For instance, consider:

(3.34) Mary thinksthat the Eiffel Tower is 400 meters high.

If we assume that a person utters (3.34) as a true report about Mary’s mental
states, the question of how the reporter manages to refer to the Eiffel Tower is
clearly different from the issue of how Mary’s mental state may be about the same

(also cf. Dowty, Wall, and Peters [1981, p. 173]). The most obvious objection against such proposals
is probably that they will invalidate most of the intuitionsthat may be taken to speak in favour of the
possible worlds analysis of propositional attitude contents. For instance, the interpretation of logical
constants will be quite arbitrary if the logical laws governing them are eliminated in this way (cf.
Béuerle and Cresswell [1988]).

A related kind of solution, inspired by ideas from Situation Semantics (Barwise and Perry [1983]),
is suggested by Muskens [1989]. He shows how a partial logic may be defined within a possible
worlds approach to propositions. This logic allows that propositions may be both true and false (in
thisrespect it is similar to an “impossible worlds’ approach) and that they may be neither. Again, the
omniscience problem is avoided.
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building. (The difference is reflected in the distinction between de re and de dicto
readings of attitude reports).

3.12.1 Names and Descriptions

One much debated issue is the cognitive significance of referential relations. The
distinction between descriptions and names is often stressed in this context. A
description may be taken to refer to an individual in virtue of being uniquely
applicable to this individual. Russell [1905] (cf. Whitehead and Russell [1925])
shows how such descriptions may be eliminated in the underlying logical form of a
sentence containing them. Theideais basically to make the “ presupposition”*° that
such adescription istrue of precisely one individual part of the logical form of the
sentencein which it occurs. So, for instance, “ The king of Franceisbald” would be
analyzed as*“ Thereis one and only onething that isaking of Franceand heisbald”.
Russell assumed that most ordinary namesreally areakind of disguised description
and that they too should be analyzed away according to thismethod (Russell [1911],
[1918], Whitehead and Russell [1925, p. 31, 65-68]). Russall’s analysis shows that
definite descriptions do not refer to particulars, rather they express quantifications
and “reference” to universals.

A Russdllian reduction may explain differencesin meaning between two names
that name the same object, and why it is possible to use a name without being
ontologically committed to the existence of its bearer (cf. Quine[1948]). However,
Russell assumes that there are aso logically proper names, which directly denotes
particularswith which we are epi stemol ogically acquainted (in an empiricist sense).
So, the Russellian theory of reference saysthat there are on the one hand descriptions
(in which category all ordinary names are included) which are eliminated in the
analysisof logical form (in termsof predication and quantification) and on the other
hand, genuine names, which refer in virtue of being directly associated with things
immediately given to the mind.>*

Russell’s theory is intended to account for differencesin cognitive significance
between two propositionsin away that makes entities like Fregean Sinne unneces-
sary. Expressionsare assumed to denote particulars and universalsdirectly, whereas

5% Theideathat thisis only a presupposition and not part of the actual claimis dueto Frege[1892]
and is defended by Strawson [1950b] (cf. Russell’sreply [1957]).

5! There seem to be several serious objections to an empiricism of this kind. For an overview, see
Rorty [1982].
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Frege assumesthat there are entities (Sinne) that mediate between a linguistic token
and the thing it denotes. However, Frege partially shares Russell’s view of ordinary
names in assuming that their cognitive significance is often made explicit by a
description, but he thought that when a Sinn of this kind occurs as a constituent of
a Gedanke, it is not part of this Gedanke that one and only one individual actually
is picked out by this description. It is rather something that is presupposed when
the Gedanke is affirmed (Frege [1892, p. 40]).°* There are consequently impor-
tant differences between the Fregean and Russellian approaches, but they agree in
explaining the content and reference of ordinary namesin terms of their correspond-
ing to descriptions. (Similar views have been proposed by, for instance, Jespersen
[1924, p. 65-71], Searle [1958], Strawson [1959], Burge [1973]32, and Seppanen
[1974].) There is both a linguistic and cognitive aspect of this issue. Frege and
Russell seem to have intended their analysesto apply to reference both in language
and in thought.

A crucial issueis, of course, what kind of description embodiesthe significance
of aname. Frege [1892, footnote, p. 27] and Russell [1918, Lecture 6, p. 208—-209]
seem to assume that this description is defined in terms of familiar predicates (i.e.
predicates corresponding to words in ordinary language).>* Quine [1948], [1960b,
837] takesanother course: He simply introduces a primitive property corresponding
to each name. (Hochberg [1957] has some arguments against such predicates.) This
step evades the main difficulty with Frege's and Russell’s accounts, the fact that
there in many cases appears to be innumerable descriptions that can capture their
possible cognitive significance. To determine which one best characterizesthe way
in which the bearer of a name is known to a cognitive agent seems to involve
considerations that are much more complex than those that are relevant when we
try understand another person’s use of a name.

Another objection against the description theory of namesis that it seems that
peopl e often use namesin aregular way without having any description in mind that
would identify the bearer of the name (Wilson, [1953], Kripke [1972], Donnellan

52 | this presupposition is false, the Gedanke lacks a truth value. So, the sentence “The king of
France in 1905 was bald” would, according to Frege's view, express a Gedankethat failsto have any
denotation.

5% See Bogr [1975] for acritique of Burge [1973].

4 Russell’s empiricist programme requires that logical form ultimately is rendered in terms of
predicatesthat stand for universal swith which wemay be acquainted. Many of the predicatesin natural
language probably stand for universalsthat we only know by description, and these descriptions must
be rendered in terms of universals with which we are acquainted.



78 3. APPROACHES TO PROPOSITIONAL ATTITUDE REPORT SEMANTICS

[1970], Kaplan [1973] and Boér [1975]). Simply having seen or heard the name
in passing may enable a person to use the name to refer to the otherwise unknown
thing by that name. Another argument (also from Kripke and Donnellan) is that
evenif people sometimes do associate a name with adescription that uniquely picks
out the right individual, there may be several different descriptions that will do as
nicely. Consequently, one person may associate a name with one description and
another person may associate the same name with another description that defines
the sameindividual . But this situation hardly warrantsthe conclusion that the name
really isambiguous. Another argument against the Frege-Russell view isthat people
sometimes associ ate a name with a description that picks out the wrong individual .
So, for instance, someonewho thinksthat Frege wasthe | ogician who wrote Naming
and Necessity and does not think he knows anything more about Frege, will not be
referring to Kripke when he asserts “Frege was alogician”.

3.12.2 Causality and Indexicality

Kripke [1972] proposeswhat may be called the causal chain picture of reference
(alsocf. Evans[1973], McKinsey [1976] and Schwarz[1978]). (Kripkestressesthat
itisa“picture” rather than a worked-out theory.) It says that names are associated
with their bearers due to causal mechanisms. Initially, anameisgiven to anindivid-
ual through some act of name-giving, in which casethe name-giver must refer tothis
object demonstratively, or, perhaps, by means of a uniquely identifying description.
Once this connection is established, other people may hear the name and continue
to useit with theintention of preserving itsreference. The nameistransferred from
one language user to another through causal interactions of the right kind. The cir-
cumstances that determine the reference of (say) the name “Aristotle” extends back
in time to the moment when he was baptized. The relevant causal chain and not
idiosyncratic beliefs about Aristotle fixes the referent of this name when someone
usesit (with ordinary intentions).

Are the two pictures of the reference of names really incompatible? When a
name is transferred from one speaker to another, the typical situation probably is
(as Kripke assumes) that the second speaker will use the name with the intention
to refer to the same thing as the first speaker referred to in his use of the name.
In this sense, a speaker will possess a description that uniquely identifies the right
individual, provided, of course, that the first speaker succeeded in referring. | think
that the description theory of naming is compatible with thisintention chain picture
of the reference of names, which seemsto be amost identical with the causal chain
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picture. The chain ends in a situation where a speaker’s intentions are not defined
in terms of another speaker’s intentions.

The direct reference school critique of the description theory of names appears
to be based upon the assumption that descriptions lack indexical elements. Frege
holdsthat a Gedanke or other Sinn possessesits Bedeutung inherently and eternally.
Inthissensethey arenotindexical. A sentence may well contain indexical e ements,
but from the point of view of the Gedanke expressed by atoken of it, there are only
absolutely referential terms (Frege [1918, p. 64]). The truth value of a Gedankeis
not relative in any way. This does not however imply that any information about
indexical ties must be lost in the transition from a sentence token (containing
expressions whose reference depends on the context of utterance) to the Gedanke
it expresses. (It seems that some direct reference philosophers have thought that it
does.) Theseindexical connectionsto acontext may still bereflected in the structure
of the relevant modes of presentation. Frege appears to have assumed that they are,
but he says very little on the subject.?®

What Perry [1979] callstheProblem of theEssential | ndexical,*® isalso highly
pertinent in possible worlds approaches to propositional attitudes. Certain “things’
are in a sense directly given to the mind in a way that appears to be irreducibly
indexical. Firgt, thereisthe “1”, i.e. theindividual whose mind it is; secondly, there

5% |n Der Gedanke [1918, p. 66], Frege writes (trandation in Frege [1984, p. 359-360]):

Now everyone is presented to himself in a special and primitive way, in which heis
presented to no-one el se. So, when Dr. Lauben hasthe [ Gedanke] that he waswounded,
hewill probably be basing it on this primitive way in which heis presented to himself.
And only Dr. Lauben himself can grasp [Gedanken] specified in this way. But now
he may want to communicate with others. He cannot communicate a [Gedanke] he
alonecan grasp. Therefore, if henow says‘| waswounded', hemust use ‘I’ ina[Sinn]
which can be grasped by others, perhapsin the [Sinn] of ‘he who is speaking to you
at this moment’; by doing this he makes the conditions accompanying his utterance
serve towards the expression of a[Gedanke].

What Frege says is that each person is presented under a mode of presentation that no-one else may
grasp (cf. Perry [1977], Burge [1979b], and Noonan [1984]). Thismode of presentationis based upon
the inherently and irreducibly indexical way in which a person is cognitively present to himself and
to no-one else. However, this idea rhymes badly with Frege's general insistence on the impersonal
nature of Gedanken. (For acritique of the wholeidea see Kvanvig [1989].) Probably, Frege may have
recognized also publicly graspable Sinne of thiskind. Even if Frege often characterizes Sinnein terms
of uniquely identifying descriptions, histheory is, | think, compatible with the assumption that there
may be Sinne that correspond to a person’s knowing a thing by way of more direct acquaintance,
rather than in virtue of possessing a uniquely identifying description of it.
56 Of which Frege's Dr. Lauben example (see the previous footnote) shows one aspect.
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is the present time, the “now”. (The present location, “here”, may be understood
as the location of the “I” at the present time.) In a sense, thought may refer to
these two without having any knowledge about them, so to speak, simply in virtue
of its spatio-temporal location (cf. Perry [1986]). Further, a notion of proposition
that does not admit of their having indexical ties with the actual propositional
attitude states of which they are the contents, will imply that it is possible to know
everything, without knowing who, or where, or when oneis (cf. Perry [1977] and
Lewis [1979b]). The possible worlds conception of propositions, identifying them
with the set of possible worlds in which they are true (or amounting in effect to
this), are subject to this difficulty. Propositions of this kind represent, so to speak,
an absolute view of the worlds, without any anchoring in a specific point of view. In
a hypothetical world of omniscient beings nobody would consequently know who
he is, according to this conception. An omniscient being would, of course, know
everything about himself and everything about everyone else, but he would not,
S0 to speak, know who thinks his thoughts, being omniscient he would know the
thoughts of everyone else as well as his own.

Many possibleworlds approaches are seriously compomised by thisinability to
account for the spatio-temporal situatedness of propositional contents, whichisan
important aspect of propositional attitude psychology. It is, for instance, possibleto
have a belief de re with regard to oneself, without realizing that it is about oneself.
For instance, | may see myself in amirror and form the belief that he (in the mirror)
wears a blue shirt, thinking that this person isnot |. This belief is clearly different
from the belief | could express by saying “1 wear ablue shirt”. Beliefsbelonging to
a cognitive agent that he takes to be about the referent of his“1” (i.e. himself) are
said to be de se, which is a subspecies of belief being de re about the person who
has them.?”

The problem with ordinary possible worlds accounts of propositional attitudes
isthat they obliterate the distinction between attitudes that are de se and those that
are only de re with respect to the one who has them, i.e. without being de se. The
difference between the two kinds of attitudesisnot one that decides betweenworlds.

The basic ideas of the possible worlds approach may however be modifiedin a
way that allows de se beliefs to be accommodated. One proposal is due to Quine
[1968]. He suggeststhat propositionsareto be defined in termsof centered possible

°7 See Lewis [1979b], also cf. Geach [1957], Castafieda, [1966], Loar [1976], Stalnaker [1981],
Baker and Wald [1979], Cresswell and von Stechow [1982], Fitch[1984], Markie, [1984], [1988], and
Zemach [1985]). Quine [1968] uses the term egocentric propositional attitudes for propositional
attitudes whose content isirreducibly indexical .
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wor lds, which are pairs of a possible world and a coordinate indicating a point in
this possible world. In thisway “now”, and “1” beliefs may be distinguished from
corresponding “ absolute” derebeliefs. Another suggestion, dueto Loar [1976], and
generalized by Lewis [1979D], is to take the objects of beliefs to be properties. It
should be clear that ade se belief may be seen as a self-ascription of a property. On
Lewis account, al beliefs are of this kind. He assimilates spatio-temporal |ocation
with location in the logical space of possible worlds. The content of a belief is
then a property, the property of having a certain logico-spatio-temporal location.
Non-indexical beliefs correspond to properties which are only sensitive to logical
location, i.e. whether a cognitive agent has such a property is not subject to spatio-
temporal variation. (It only depends upon which possible world he “inhabits’.)®®

The context-orientedness of propositional attitudesisalso stressed by Davidson,
but in his view it is a more general feature that does not apply only to reference.
According to him, ascription of propositional attitudes (such as meaning to utter-
ances, intentions, beliefs, and desires) is possible only because there are ways of
correlating the actions and utterances of people with publicly perceptible features
of the environment. In the basic cases the contents of beliefs must be assumed to be
given by the circumstances that cause a cognitive agent to hold them. Propositional
attitudes can only be ascribed to a being interacting with the world (cf. Davidson
[1973], [19744], [1983], [1986], [1989al, [1990a], [19914], [1991b], [1992]). This
context-dependency is not more pertinent to names than to descriptions. Rather, it
applies holistically to propositional attitude interpretation in general.

58 Another proposal isdueto K aplan ([19894], [1978], [1989b]) who makes adistinction between the
character and content of sentencetokens. Thecontent isthe proposition (in the possibleworlds sense)
expressed by the sentence token. To the extent that this sentence contains indexical expressions, this
content issensitiveto the context. Themeaning of asentencetype may thereforebeviewed asafunction
from contexts (specified as collections of relevant parameters) to propositional contents. Thisfunction
iswhat is called the character of the sentence type. By assuming a compositional semantics we may
alsotalk about the character of subsentential expressions. Kaplan suggeststhat contentsare the objects
of thought, whereas characters reflect the cognitive significance of propositiona attitude contents.
(Kaplan [1989a, p. 530] identifies his notion of “content” with Frege's notion of “thought” [i.e.
“Gedanke’] and likens acharacter to amode of presentation of a content. However, in Frege'ssystem
Gedanken are supposed to capture differences is cognitive significance [and modes of presentation
of objects may be included in them]. Kaplan’s way of relating his theory to Frege's is therefore
highly misleading.) This move allows us to capture the context-directed features of propositional
attitudes. There will, for instance, be a cognitive difference between the thought expressed as “I am
wounded” and “Dr Lauben is wounded”, even if the two thoughts will have the same content if they
are entertained by Dr. Lauben. (Cf. Kaplan [1989a, p. 533], where Frege's Dr. Lauben example is
discussed. For acritique of theideathat character reflects cognitive significance, see Taschek [1987].)
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3.13 Concluding Remarks

As we have seen, alarge number of accounts of propositional attitude report se-
mantics have been proposed. Many aspects of thisissue are sources of controversy,
and they are often deeply connected to traditional philosophical problems, mainly
those relating to epistemology and metaphysics. There are however many views
of how these issues relate to each other. Russell, for instance, seems to have been
aiming for a theory that would give a unified account of psychology, semantics,
epistemology, and metaphysics, while a philosopher like Davidson represents the
view that inquiries into these areas can and should be kept separate. Other theo-
ries have been proposed as components in anti-psychol ogistic epistemol ogies. The
accounts of people like Frege, the early Russell, Carnap, and some of the possible
world theorists seem to belong to this category. Other thinkers, like Fodor, Bar-
wise, Perry, Crimmins, and Kamp have proposed analyses of propositional attitude
attributions that involve substantia psychological claims. These philosophers tend
to be less concerned with epistemology. (An exception is the later—post-1919, or
thereabouts—Russell, who combined a psychologistic outlook with epistemologi-
cal ambitions.) The different contributionsto the analysis of propositiona attitudes
have consequently been made with very different intentions and represent very
different ways of viewing the area. It should be noted that some of the theories dis-
cussed in this chapter have not mainly been proposed as accounts of propositional
attitude report semantics, but there is probably no-one who would deny that they
must somehow be compatible with aplausible analysis of attitude reportsin natural
language.

I will conclude this chapter by briefly recapitulating some of the more serious
shortcomings which the various theories that have been proposed face.

Behaviourist reductions of propositional attitude reports seem to be extremely
difficult to achieve, and, further, if a programme of reduction was accepted, an
intermediate logical analysis of a more abstract character would probably serve
as an auxiliary step towards a full reduction. (The semantics proposed in the next
chapter does not contradict the idea of a reduction, but is not intended to support
one.)

Non-binary accounts are difficult to defend for the reason that they cannot
accommaodate propositional contents of arbitrary complexity and are forced to rec-
ognize a very large number of primitive mental attitude relations. Some arbitrary
constraint on the complexity of attitude contents is imposed. The second problem
conflicts with the desideratum that a semantic theory should be as economic and
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systematic as possible.

Frege's theory is, | think, quite adequate in itslogical structure, but the “drittes
Reich” metaphysics and view of cognition is implausible. Further, Frege offers us
just an outline of a semantics of propositional attitude reports, the programme is
not developed for any fragment of anatural language. There are just suggestions of
how certain semantic puzzles should be dealt with. The account that will be given
in the next chapter preserves Frege's most important idea, viz. that propositional
attitude contents should be logically analyzed in terms of impersona intensional
(abstract) particulars (called “Sinne” by Frege, but | will use the term “concept”)
and that these possess denotations.

The main problem with natural language sententialism is that there may be
differencesin the cognitive significance of propositionswhich do not correspond to
semantic differences between expressions. There is a so the opposite problem: The
same proposition may often be expressed by different sentences (the distinctions
between which is insignificant in a given context). This leads to an unnecessary
multiplication of the possiblerelata of an attitude relation. Further, the significance,
including their logical structure, of natural language expressionsis highly context-
sengitive. | think it is plausible that propositional attitude reporters sometimes
intend to ascribe very well-defined contents to the mental states of people and that
what they want to say in this sense is more unambiguous than natural language
expressions usually are. However, a sententialism that only recognizes sentences
belonging to asmall regimented subset of a natural language could perhaps escape
these objections, but such an approach would have much in common with that of
the next chapter. Another problem is the one indicated by the Church-Langford
argument: Propositional attitudes often seem to have a content that does not belong
to any particular language.

“Mentalese” theories can avoid the problems associated with natural language
sententialist accounts by assuming that the “mentalese” in question is a restricted
and unambiguous language. My objection to this kind of account is that |1 do
not see that ordinary discourse about propositional attitudes must be construed
as assuming anything about mental representations. (Perhaps the mind represents
things, but it does not need to do this by means of representations.) However, if
mental representations are understood in a sufficiently abstract manner | have no
obj ection against them, and the proposal of the next chapter may be seen as one that
stipulates a very abstract mental language. Its advantageisthat this systemis much
simpler and economic than those mentioned in Section 3.8 which are of comparable
coverage.
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The main disadvantage of Davidson's paratactic account is that is yields quite
uninformative truth conditions. The sentences “Mary believes that Aristotle was a
philosopher”, and “Mary believesthat Kant was a philosopher”, will be associated
with the logical forms ‘believe(iyay, €)’ and ‘believe(ivay, €)' . Any similarity
between the contents is obliterated. No semantic structure is read into the that-
clauses (from the point of view of the truth conditions of attitude reports). However,
Davidson’'s account of logical form may be supplemented by a theory that tries to
spell out the structure of attitude contents. If it is seenin thisway, the framework of
the next chapter is compatible with the paratactic account, but from the Davidson’'s
point of view, it would not be a pure account of logical form. (It would rather be a
kind of theoretical explication of propositional attitude reports.)

With regard to theories that assumes that the relata of propositional attitudesare
some kind of mind-independent constituents of reality, my objections are mainly
sceptical and philosophical. The idea that there are such constituents seem to be
difficult to defend. Another problem is that there might be differences between
propositional contents that arise, for instance, due to the fact that one and the same
external world thing has been mistakenly assumed to be two different entities (e.g.
Cicero/Tully examples) and they can hardly be taken to correspond to distinctions
between facts. Russell’s theory that ordinary names really are descriptions making
a difference reflected in the facts may solve this problem, but the complications
introduced are considerable.

Possible worlds accounts of propositional attitude relata are marred by the cir-
cumstance that logically equivalent propositions are identified and that cognitive
agents are credited with logical omniscience as a consequence of this. This con-
tradicts the fact that we can make sense of attitude attributions that contradicts
this constraint. Another argument against possible world approaches is that they
prompt us to use logical formalisms that are more powerful and computationally
less tractable than first-order predicate calculus. Thisistrue of, for instance, Mon-
tague’s [1973] analysis, but nothing in the possible worlds idea prevents us from
formalizing it in first-order logic and ideas of this kind will be exploited in the
system devel oped in the next chapter.

In the next chapter | will show how the contents of propositional attitude reports
may be analyzed by viewing them as expressing hypotheses bel onging to akind of
general theory of propositional attitudes and their contents. | think that the observa-
tions made above suggest that contents are best thought of as being characterized in
terms of quite abstract intensional elements. Thereis no need to require that these
are to match concepts as conventionally established in a natural language or as
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given by thefactual elements of reality. This proposal takes a stand on the problems
mentioned in this chapter and incorporates them in a framework that is argued to
be optimal with regard to ssimplicity and clarity and effects areasonable division of
labour between logical form and lexical semantics.



4
DERIVING SYSTEMS OF
CONCEPTS FROM
PREDICATE-FUNCTOR LOGIC

4.1 Introduction

In this chapter | will present and defend a general approach to the logical form of
propositional attitude attribution statements. The basic features of thistreatment is
that it will be based on an ordinary first-order analysis of the content of proposi-
tions and that it will itself be entirely within the confines of first-order predicate
logic. (The primary first-order formalization of propositional content will itself be
rendered within afirst-order framework, used to frame the content of propositional
attitude attribution statements.) This approach will necessitate the introduction of a
comparatively rich ontology, comprising intensional objects (that will be treated as
first-order individuals), such as propositions and (other) concepts.

Formal semantic analysis discerns a structure in natural language statements
by tranglating them into a logical formalism. Such a structure is defined in terms
of the simple symbols and the modes of syntactic combination of this formalism.
The semantics of alogical language usually defines truth in relation to interpreta-
tions of its non-logical constants. An analysis that proceeds in this way ascribes
certain properties to natural language statements by correlating them with logical
formulae. The relevant properties (such as tautologyhood, contradictionhood, and
other propertiesrelating to entailment relations) of natural |language statementsare,
so to speak, inherited from the corresponding logical formula, whose semantics
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consequently partially determinesthe criteriawhereby the adequacy of trandations
from natural to formal language are assessed. Other relevant considerationsconcern
the relation between these formally defined properties and properties more directly
and intuitively relating to the use of the expressions being analyzed.

The semantics of the logical formalism sets down the constraints that define
the semantic values of the expressions of the formalism relative to an arbitrary
interpretation. It is formal in the sense that the semantically relevant properties of
complex expressions are determined solely by their form (asdefined by their syntax)
and the denotations of the simple expression (as defined by an interpretation). So,
the syntax and semantics of aformal language is atheory about certain objects (viz.
the expressions of the formalism) describing themin terms of certain propertiesand
relations.

The analysis of propositional attitude reports and related kinds of statements
may prompt us to view them as referring to the semantic contents of sentence
tokens and/or to similar entities. For instance, it is natural to view the verb believe
as standing for a two-place (three-place if time is included) relation holding of a
person and a semantic content just in casethis person holdsabelief with this content.
Further, the contents we assign to declarative utterances and mental propositional
attitudes seem to be of the same kind. This alows us to view an utterance as
expressing abelief (by having the same content asthe belief expressed). | will here
propose that abstract objects correl ated with the expressions of alogical formalism
may be viewed as the contents and content components involved in propositional
and similar attitudes. This will necessitate a further step of formalization. These
abstract objects must themselves be viewed as individual s and be described within
aformal language, which will be used to frame the contents of the propositional
attitude statementsin which we are interested.

What | am suggesting is compatible with a sententialist approach. The objects
takento betherelataof propositiona attitudes arehowever intended to beunderstood
asrepresenting contentsin amore abstract way. (We should remember that predicate
calculus (in the form of Frege's [1879] Begriffsschrift) wasintroduced to provide a
clear articulation of content.) To illustrate the general ides, let us turn to a concrete
example such as sentence (4.1).

(41) Mary believesthat Venusis aplanet.

Which logical form should, in the light of these considerations, be assigned to the
statement (4.1)? The content of the that-clause is usually formalized as formula
F4.1.
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F 4.1 planet(ivens )

This formulais true if and only if the individual denoted by ‘iyens IS an element
in the extension associated (by the intended interpretation) with ‘planet’. In other
words, it represents a proposition that a certain thing has a certain property. This
formulacontainstwo non-logical constants combined in aparticular way, i.e. that of
a one-place predicate being applied to its argument. So, two non-logical constants
are joined to yield aformula. This suggeststhat the statement (4.1) may be viewed
asaclamthat thereisaformulawhichisrelatedto iy andto‘planet’ intheway
described and that this formularepresents (or isidentical to) the content of Mary’s
belief. We may then render itslogical form as something like formulaF 4.2.

F4.2 EIx[beIieve(iMa,y, -f) A %A(eplanetv Slenus> .I)]

The second argument of ‘believe’ and the third of ‘®,’ is assumed to refer to a
formula or whatever it represents. The two individual constants ‘ €,ane’ and * €enys’
areintended to denotethe two non-logical constants* planet’ and * iyen.s , OF whatever
they may be taken to represent. The three-placerelation symbol ‘%, standsfor the
appropriate relation, the nature of which, for the moment, will be |eft open.

A crucial issue that faces this kind of analysis is the nature of the entities that
enter into this picture. In particular, what is the nature of €yes, €yaner @nd the z
such that $ (€yanet, Evenus; ) (Presupposing that there is only one = satisfying this
condition)? In each of the three cases, there are at least two approaches to this
question, the one preferring an externa world ontology and the other one being
morein favour of intensional entities. (I am now recapitul ating various points made
in greater detail in the previous chapter.)

The direct reference school philosophers would claim that Venus is directly
involved in this belief. This meansthat e, would denote the planet Venus. As an
analysis of the de re reading of (4.1), this suggestion might do, but thereis also a
sense in which Mary may believe that Venus is a planet, without at the same time
believing that the Morning Star is.! If we areto account for ade dicto reading of this
kind (cf. Section 3.5.2), an analysisaong these lines must, for obvious reasons (see
Section 3.5), be rejected. Instead, we may follow Frege in assuming that some kind
of intensional entity (a Sinn, or in more ordinary parlance, a concept) reflecting a
way of knowing Venusis involved in the belief. This means that ey, is taken to

! There are some philosophers (e.g. Kripke [1979]) who try to deny this, but | think that this
intuition istoo strong to be rejected.
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be a concept denoting Venus. According to this picture, the planet Venus is only
indirectly involvedin the belief, the connection being mediated by a Venus concept.

The nature of e, May be conceived of in at least three ways. It may be iden-
tified with the extension of ‘planet’, with the property of being a planet, and with
aplanethood concept. (I take the distinction between properties and conceptsto be
that the former are mind-independent universals, while concepts represent “ modes
of presentation”, i.e. waysin which things areapprehended by cognitiveagents.) The
objection against extensions is that coextensional property words are not generally
of equal significance in propositional attitude content clauses (as failures of substi-
tutivity show). Properties are subject to essentially the same objection.? Properties
are also problematic from an ontological point of view. In view of this, it is natural
to assume that predicate concepts are involved in propositional attitude contents.
Thissuggeststhat also the z such that $4 (€yanet, €venus, ) iSSomekind of conceptual
item. However, another more external -world-oriented suggestion would be that it is
apossible state of affairs (in this case also an actual state of affairs), understood asa
cognition-independent entity (cf. Section 3.10). This proposal strongly suggest that
we should take ‘e’ t0 stand for Venus, because it must be assumed that it is the
planet rather than aconcept that isinvolved in this state of affairs. It would also lead
us to assume that e, is the planethood property. A planethood concept is hardly
involved in the state of affairsthat Venusis a planet. Neither should we assume that
it is the extension of ‘planet’ that is, because this assumption would identify this
possible state of affairs with a set-theoretic truth. If £ isthe actual extension of the
predicate ‘planet’, it is a set-theoretic truth that Venusis an element of £, and this
set-theoreti ¢ circumstance cannot beidentified with aastronomic state of affairs(cf.
Section 3.10). (Venuswould be an element of £, evenif it it ceased to be a planet.)

The arguments that have been summarized here support the conclusion that the
content that Venus is a planet is an intensional object (a proposition), constituting
this content in virtue of standing in a certain relation to a Venus and a planethood
concept. There is aso the possibility of understanding €,anet, €venus, and the z such
that R4 (€yanet; Brenus, ) AONY representationalist lines, as being expressions in a
formal language, but this is hardly incompatible with the intensional-object view.
Formal calculi may be viewed as reflecting the structures of “pure thought” (as
Frege [1879] appears to have viewed the matter).

2 For instance, words denoting members of the same species must be taken to represent the same
property. A standard example is the terms “groundhog” and “woodchuck”: They stand for the same
species of animal, but to believe that Fido is a groundhog is not generally the same as believing that
he is awoodchuck.
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The two non-logical constants occurring in formula F 4.1 are ‘planet’, repre-
senting the set of planets, and ‘i, , standing for Venus. The former non-logical
constant is applied to the latter. In order to describe the structure of thislogical form
we haveintroduced two individual constants standing for the planethood and Venus
concepts respectively. The symbol ‘R, represents a relation holding among three
intensional objects, and it corresponds to the three-place syntactic combination re-
lation holding of a predicate, a term and the formula defined by the application of
the former to the latter. This application relation is not represented by a constant in
the logical formalism used to frame the content of “Venusis a planet” in the form
of formulaF 4.1. It is defined by the syntax and semantics of this formalism as a
definite kind of syntactic connection abiding by certain semantic constraints. The
same istrue of the objectsrelated by this relation, which only occur as expressions
in the calculus, not as objects recognized by a theory formulated in it. Formula F
4.2, however, expresses akind of meta-statement and it contains namesfor the three
intensional objects and a predicate standing for the relevant relation.

It might be useful to introduce some terminology at this point. What 1 will
call the logical form formula of a propositional content is a formulain alogical
formalism that serves as arepresentation of this content. It will represent thelogical
form, understood as a constraint defining the denotation of a proposition in terms of
the denotations of the non-logical constants involved. For instance, alogical form
formulaof the propositional content that VenusisaplanetisformulaF 4.1. Logical
form formulae and the subexpressions they contain will, in this analysis, be taken
to correspond to akind of intensional entities, which | will call concepts. When it
comestotheanalysis of statementsinvolving concepts, such aspropositional attitude
attributions, we have to admit quantification over them and constantsdenoting them.
I will distinguish conceptual predicatesthat only yield true formulae when applied
to concepts. For instance, %, is a conceptual relation. | will say that relations
that relate concepts to entities of other kinds are paraconceptual, while what
will be called extraconceptual predicates never are true of sequences of entities
involving concepts. The believe predicate is paraconceptual, relating a person and
apropositional concept* and the relation bigger than is plausibly extraconceptual.

? When | talk about a predicate as an object, i.e. asauniversal, | will enclose the predicate symbol
within square quotes. For instance, the symbol ‘ P’ stands for the predicate "P'. Universals are not
recognized by the formal theory put forth here, but it makes presentation easier if we assume that
predicate symbols stand for properties and relations that have some kind of reality.

* | will use the term propositional concept rather than proposition in order to stress that these
concepts are nodes in a network of concepts (see below) and that propositional concepts should not
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The analysis of the content of a propositional attitude attribution, like (4.1), is
based upon a particular formalization of the content of the complement that-clause.
Now, the formalism used in this formalization does not need to be identical to
the one used in the analysis of the attribution statement. However, a propositional
attitude ascription may itself occur as a complement that-clause in a superordinate
attitude attribution, and this speaks in favour of assuming that the same logical
formalism should be used to frame the content both of attitude ascriptions and of
the complement clauses that occur in them. (This assumption is also supported by
the intuition that that-clauses are closely related semantically to the corresponding
main clauses.) A fundamental feature of the account that will be suggested hereis
that the structure assigned to apropositional content isthe one revealed by ordinary
first-order analysis and that this structure isitself characterized within afirst-order
theory.

It should be noted that so far we have mainly been concerned with de dicto
readings of propositional attitude reports, aswe have only considered the character-
ization of the conceptual aspect of such attitudes. Wewill later return to the question
of attitudes dere (cf. Section 5.3) and of how concepts may be connected to things
in the external world.

4.2 Quantification

So far only one kind of propositional content (viz. corresponding to ascriptions of a
property to an individual) has been treated. Propositional contents do however also
exhibit other logical structures. The that-clausein (4.2), for instance, characterizes
apropositional concept of another kind.

(4.2) Mary believesthat al computers are radioactive.

This propositional concept (belief in which is attributed to Mary) involves two
predicate concepts. But how are these related to the propositional concept? The
conceptual relation R,', considered above, corresponds to a one-place predicate
being predicated of an individual, but this kind of conceptual connection is not
involved in the case of (4.2). Rather, it istherelation of concept extension inclusion
that is relevant here, i.e. a conceptual relation that corresponds to set-theoretic
inclusion in the sameway as ', corresponds to the element relation. However, the

be confused with propositions as conceived of in other theoretical frameworks.
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ordinary first-order predicate cal culustranslation of “all computers are radioactive”
looks likeformulaF 4.3.

F 4.3 Vz[computer(z) — radioactive(z)]

Here, the relation between the predicates and the overall formula is defined by
means of a truth-functional operator and variables being bound by a quantifier. An
ordinary semantics for this formalism would tell us that this formulais trueif and
only if the extension of ‘computer’ is included in the extension of ‘radioactive’.
So, we find that there are two ways (among an infinity of others) of describing the
relevant conceptua relations: Firgt, it is possible to introduce a conceptual relation
that directly corresponds to inclusion. If we call it *fc’, alogical form formula of
(4.2) would look something like formulaF 4.4.

F 4.4 3z[believe(ivay, ) A Re (Coomputers Gadioactives )]

Secondly, there is the possibility of introducing conceptual relations that more
directly mimic the structure of the corresponding predicate calculus formula (i.e.
formula F 4.3). However, this idea runs into serious difficulties. It would force us
to introduce some conceptual object corresponding to the variable. (The conceptual
relation R, ', or asimilar relation, would then relateit and a predicate to the formula
concept defined by the application of the predicate to the variable.) This approach
is quite counterintuitive. Variables do not seem to correspond to concepts. They
just indicate argument places. Further, the use of variables makes the semantics
of ordinary predicate calculus imperspicuous in a definite sense (to be explained
shortly) and a system of concepts and conceptual relations that mimics this syntax
and semantics will therefore be unnecessarily complicated. As Quine has shown
us, variables and variable-binding operators are a dispensable device in predicate
calculus. (We will turn to his variable-free languages shortly, in Section 4.3).

Formulaein ordinary predicate cal culuswith variableswill often contain smaller
formulae with free variables. Now, a formula with » different free variables intu-
itively stands for an n-place predicate. So, formula F 4.5, for instance, may be
intended to stand for the three-place relation that holds of three objects when the
first islarger than the second and the second is larger than the third.

F 4.5 larger-than(z, y) A larger-than(y, z)

Thetwo subordinateformulae ‘larger-than(z, y)’ and ‘larger-than(y, z)’ intuitively
stand for the same two-place relation. The important thing is that two different
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variablesoccupy the argument places (otherwise wewould havedefined the property
“islarger thanitself”). The choice of variablesisimmateria from the point of view
of the subformulae themselves. When they are conjoined, however, the fact that the
second argument position of thefirst subformulais occupied by avariableidentical
to that found in the first argument position of the second subformula is crucial:
Thereby the two argument positions are connected in a semantically significant
way. The conjunction of two instances of a two-place predicate in this case defines
athree-place predicate. If we take the semantic value (relative to an interpretation)
of a formula with free variables to be the predicate it defines, then we find that
predicate logic with variables does not possess a compositional semantics:® The
semantic value of the conjunction formula F 4.5 is not possible to determine from
the semantical values of the conjuncts, because of the significance of the identity of
variables. A formulalike formulaF 4.6, below, would define another predicate, but
isjust like formula F 4.5 a conjunction whose conjuncts (we have supposed) stand
for the relation of being larger than.

F 4.6 larger-than(z, y) A larger-than(z, z)

This lack of compositionality is due to the presence of variables. There are two
systems of semantically significant structure in ordinary predicate calculus: the
“official” syntactic structure (as defined by the syntactic modes of combination)
and what we could call the variable cooccurrence structure. A variable does not
contribute to the semantic value of an expression by having a certain semantic
value itself. Its significance is due to its being bound from the outside, by being
identical to another variable token occurring in another expression. So, when we
combine the two conjunctsin formula F 4.6 into a conjunction, the semantic value
of the conjunction depends on the semantic values of the conjuncts and on both
the semantic operation represented by conjunction and the identification of two

5 It might be objected that variables are only a syntactic device and that they are only there to
define by which “mode of combination” predicates are joined together. This suggestion implies that
thereisaninfinity of such modes of combination, asthereisno upper limit to the number of variables
that may occur in a formula. (Compositionality is thereby in a sense saved: The semantic value of
the whole is determined by the semantic values of its constituents and their modes of combination.)
However, having an infinite number of modes of combination is clearly unacceptable and this view
of the the syntax is inadequate: Variable cooccurrence is not a matter of syntactic rule application.
For instance, the conjunction rulein an ordinary first-order logic syntax like the one given by Dowty,
Wall, and Peters [1981, p. 56-57] (rule B. 3) or by Allwood, Andersson, and Dahl [1977, p. 71-72]
(rule (g) (iii)) just says that two formulae joined by a conjunction sign form a new formula. The
syntactic combination rules do not mention the variables occurring in the formul ae.
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variable occurrences. The latter factor is reflected neither in the syntactic operation
(conjoining) or in the semantic values of the conjuncts. Semantically significant
links within a formula are established both by means of syntax (as defined by the
syntactic rules) and by means of variable cooccurrence.

It seems that we can express an infinite number of relations among a number of
concepts and a proposition with the help of variables and quantifiers. There is an
infinite number of open formulaein predicate |ogic and variables can be distributed
in these in an infinity of different ways. The semantic consequences of supplying
a quantifier binding one of the variables in an open formula depend upon how
this variable occursin it, and this allows for an infinity of possibilities. Likewise,
what from the point of view of syntax is one mode of combining two formulae
may establish cross-identifications of argument places in an infinity of ways. The
problem is not that we can compose an infinite number of non-equivalent formulae
out of a collection of logical constants by using quantifiers, variables, and truth-
functional operators. Rather, what is a source of difficulty in this approach is that
this way of analyzing quantification isto the effect that there is an infinite number
of logical operations that can be expressed by the application of a quantifier. Or, in
other words, quantification is (from the point of view of the requirements we have
made here) insufficiently analyzed as represented in a logic using quantifiers and
variables to express quantification.

A traditional semanticsfor ordinary predicate calculus deals with this situation
and establishes compositionality with the hel p of certain technical manoauvres. One
method is to define semantical values as relative to an interpretation and a value
assignment, which is a function assigning values to variables.® This approach in-
validates the intuition that formulae with free variables represent predicates. Such
formulae are rather taken to denote a truth value relative to an interpretation and a
valueassignment. Thetruth value of formulaewithout free variableswill not be sen-
sitiveto the value assignment, and their truth values are consequently defined solely
in relation to an interpretation. This method saves variables and compositionality,
but it complicates semantics and invalidates certain natural semantic intuitions.

These circumstances speak in favour of not deriving the structure of the system
of concepts and conceptua relations from ordinary predicate calculus. A concept
system of this kind would have to make use of some sort of formal device corre-
sponding to value assignments. It would also have to countenance some kind of

5 See Dowty, Wall, and Peters [1981, p. 59-61] for a semantics for first-order predicate calculus
along these lines.
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intensional objects corresponding to formulae with free variables, for instance, to a
predicate being applied to avariable. Thisconceptual entity could not be understood
as a predicate concept (as predicate concepts are predicable) or as a propositional
concept (asthey are true or falserelative to the denotations of their parts as defined
by an interpretation). (Crimmins [1992] “partial propositions” are objects of this
kind.)

The discrepancy between syntax and semanticsin traditional predicate calculus
with variablesis a so reflected in the following circumstance: Complex denotations
areonly associated with predicate constants, which are atomic symbols, and theonly
kind of syntactically complex expressions there are, i.e. formulae, can only denote
truth-values, which do not possess any significant structure. Syntactically simple
objects denote complex ones, and syntactically complex objectsdenote simpleones.
This circumstanceis an aspect of the semantic imperspicuity of ordinary predicate
calculus. In the variable-free predicate-functor |ogic considered bel ow, this kind of
discrepancy between syntax and semantics does not obtain.

This discussion of the semantics of ordinary predicate calculus is intended to
show that a system of concepts and conceptual relations is best not modeled upon
the structure of this calculus. Thissuggests that we must find another kind of calcu-
lusthat has the expressive power of ordinary predicate calculus, without exploiting
variablesin the semantically imperspicuous manner described above. We will find
such acalculusif weturnto Quine, who has suggested anumber of waysto eliminate
variablesin predicate calculus. Variables are not needed for the cross-identification
of argument places; nor are they needed to express quantification. A small number
of functors, whereby new predicates may be defined interms of primitive or already
defined ones, is all that is needed to construct alogic which is precisely as powerful
asordinary first-order predicate cal culus (with variables and variable-binding quan-
tifiers). This variable-free language is semantically perspicuous: Every expression
denotes a semantic value of the intuitively right kind (i.e. atruth value, a predicate
extension, or an individual) relative to an interpretation and the semantics is per-
fectly compositional. Every syntactic operation will correspond to a semantic one.
Quine's calculus will consequently provide an analysis of content structure, that
may be recapitulated by our system of concepts and conceptual relations.
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4.3 Predicate-Functor Logic

Quine calls a certain kind of language where the use of variables and variable-
binding operators has been eliminated a predicate-functor logic. A calculusof this
kind contains a number of functors that operate on one or two predicates, defining
anew one. Quine has suggested a few aternative inventories of such functors—of
which there are between four and seven—(in his papers [1960d], [1971], [1976¢],
[19814d], and [1981b], aso cf. [1976b]). Quine'slanguagesdo not containindividual
constants, but the cal culus presented below will.”

I will use Quine's [1960a] set of six functors. The notation will however be
sightly modified to suit my purposes better. Quine [1976c] has shown how to
manage with only four functors, but this gain in economy leads to a corresponding
complication of expression and | think that the 1960 set is easier to understand and
use. My logic will be a first-order logic with identity (i.e. an identity predicate is
included among the logical constants). There are no other logical constants than
these seven (viz. the six functors and the identity predicate).®

There are two kinds of terms in the present predicate-functor logic: predicate
terms and singular terms. A predicate term consists of a predicate constant or
isa complex expression. Singular terms always consist of an individual constant.
Predicate terms are of a certain degree (arity). Formulae may be identified with
predicate terms of degree 0. The six predicate functors are to be represented by
the symbols‘~', ‘=7, ‘Y, ‘~", *x’, and ‘T". | will use a predicate-first notation,
in order to eliminate the need for parentheses. This means that a predicate will
precede its singular term arguments, but that predicate functors will be placed after
the predicate term(s) they operate on. (This notation makes it natural to think of
singular terms as being applied to predicate terms rather than vice versa.)’ This
syntax implies that complex predicate terms are always formed by strings whose
first element is a predicate constant and whose last element is a functor or an
individual constant (as complex predicate terms are formed by the application of a

" For some results on predicate-functor logic, see Noah [1980], Griinberg, [1983], Kuhn [1983],
and Bacon [1985]. Predicate-functor logic isapplied to natural language semantics by Grandy [1976],
who suggests that “linguists, psychologists and philosophers should pay more attention to algebraic
formulations of logic when discussing the logical form of natural language sentences’ [p. 398], and
by Purdy [1991].

# Those who are interested in the details of Quine's languages and want to compare them to each
other and to the one defined here are referred to his papers.

? Singular terms are thereby assimilated to quantifiers in a way reminiscent of Barwise and
Cooper’'s[1981] treatment of generalized quantifiers.
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functor or anindividual constant.) Reading the from left to right gives us a bottom-
up perspective on how undefined predicates given by the predicate constants are
combined into complex ones by means of functor applications.

Thetwofunctors' ~' and ‘7" areused to permuteargument placesin predicates.
Applied to a predicate term they yield a predicate term of the same degree. The
minor inversion functor ‘~’ interchanges the two first argument places, whereas
the major inversion functor ‘7" puts the first argument place last. (Applied to a
two-place predicate the major and minor inversions are identical.) These functors
are necessary becausethe ‘Y’ and ‘1’ functors (see below) operate on the first one
or two argument places of apredicate. It istherefore crucial that any argument place
can be “moved” to the positionwherea ‘Y.’ or ‘I’ functor can “reach” it. If weuse a
kind of mixture notation we may describe the effects of the two inversion functors
as follows (taking variables to be implicitly universally quantified and P to be an
arbitrary n-place predicate).

Przsxizs... 2, = Prizoxs... 2,
P~zy.. .2y = Prizy. .. 2,

The two kinds of inversion are sufficient to define any argument place permu-
tation. (There are n! such “permutations’ of an n-place predicate, including its
original argument place ordering.) For instance, the fact that all six argument place
permutations of a three-place predicate may be obtained by applications of these
two operators is illustrated by the following six equivalent formulae (note that
‘((((P~)7~)a)e)b’ isthe syntactic structure of * P7~ach’):

Pabe = Pnr~ach = Pbac = P~bea = Pr~r~scab = Pr~nveba

Itiseasy to verify that the six formulae above are equivalent. Note also that further
applications of the‘~” and ‘7~~" functors on the predicate terms may only yield a
new predicate term whose denotation is identical to the denotation of one of the
formulae above. Let usintroduce the following notation: [z] isthe semantical value
(i.e. denotation) of an expression z, relative to a given interpretation. Then, for
instance, [P~ = [PA~~] = [ P] relativeto any interpretation (provided P
is of degree 3). And, if P is atwo-place predicate, we have, for instance, [P] =
[P] = [PAN] = [PAR] and [P] = [Pnn] = [PANA] =
[P

Thereflection functor 'Y is used to identify two argument places (compare a
reflexive pronoun). It operates on an at |east two-place predicate term, identifiesthe
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first two argument places, and consequently yields a predicate term whose degree
isone step lower than the term to whichitisapplied. If ‘'L’ isatwo-place predicate
symbol corresponding to theverb love, ‘LY.’ correspondsto |ove oneself. Generally
it holds:

PYxi...z, = Pxiz,...2,

This functor (‘Y.") encodes information that is encoded by means of variables in
ordinary predicate calculus, where the identification of argument placesisachieved
by associating them with the same variable. One of the reasons that the inversion
functors(‘ ~’ and‘7") areof crucial importanceisthat they allow any two argument
places to be “moved” to the front positions where the ‘X’ functor is applicable to
them.

The complement functor'® applies to a predicate term and yields the predicate
that holds in al those cases where the first predicate does not hold. So, if ‘L’
is as above ‘L~ stands for the relation of not loving. Applied to a formula, the
complement functor yields one with the reverse truth value. The term obtained by
an application of the complement functor isof the same degree asthe operand term.
Its semantics is epitomized by the following formula (which again is expressed in
mixture notation).

Pr~zy .oz, = (P ...xy)

The Cartesian multiplication functor ‘ x’ is the only one that operates on two
predicate terms. The degree of the Cartesian product is equal to the sum of the
degrees of the operand predicate terms. If the operands represent the predicates
"P' and 'Q)’, whose degrees are m and n respectively, their Cartesian product is the
relation that holds of 72 + n ordered individualsif and only if "P' holds of the first
m onesand 'Q)’ holds of the remaining  ones. Thisis made clearer by thefollowing
equivalence:

PQXzy. ... pmyr . Yn = (Pr1...2m ANQY1 ... Yn)

So, if ‘L’ is as above, and ‘H’ stands for the predicate of being happy, ‘HL x’
stands for the three-place relation holding of three individuas if and only if the
first is happy the second loves the third. An application of ‘ x’ does not connect
any argument places. (This task is delegated to the ‘32" functor. No connection

19 It is called “ negation” in Quine [19604], but the term “complement” is used in the later papers.



4.3. PREDICATE-FUNCTOR LOGIC 99

between the three argument placesin ‘HL x’ exampleisimplied. By concatenating
the argument sequences in this way, the Cartesian multiplication functor makes
it possible to apply the other functors in ways that connect argument places. For
instance, ‘HL x X" will stand for the relation that holds of two individuals if and
only if thefirst is happy and loves the second.

The cropping or derelativization functor ‘1", finaly, “removes’ the first ar-
gument place by introducing an existential quantification. It consequently yields a
predicate term whose degree is one step lower than that of the operand term. The'T’
“symbol is meant to connote excision of the left column” (Quine [1976c¢, p. 296])
of arelation. In mixture notation we may characterize its semanticsin thisway:

Plzy ...z, = J2,[Pxy...2,]

If ‘L’ is as before, ‘L1’ stands for the predicate of being loved by someone (the
“subject” being the first argument of ‘L’) and ‘L1’ for the formula saying that
someone loves someone. The ‘1" functor only operates on the first argument place
of the predicaterepresented by the predicatetermto whichit applies. Theimportance
of the inversion functors (‘' and ‘7~") in this calculusis again illustrated: They
can “move” an argument place to the position wherethe ‘1" functor can apply toiit.

The predicate-functor logic based upon the six functors introduced here is—I
claim—precisely as powerful as ordinary predicatelogic (cf. Quine's papers on the
subject). I will not produce aformal proof of this claim, but the discussion here and
the examples in Section 4.3.3 will hopefully make this assertion more convincing.
A formal and quite detailed definition of the syntax and semantics of the present
predicate-functor logic will now be given. We will then return to the question of
how this notation relates to that of ordinary predicate calculus with variables and
illustrate this with reference to afew concrete examples.

4.3.1 The Syntax of PFLST

Let uscal the present formalism Predicate-Functor L ogic with Singular Terms,
abbreviated to PFLST. The lexicon of alogical formalism contains the non-logical
constants of the language. The Iexicon of an instance of PFLST contains two kinds
of constants: individual constants and predicate constants. A predicate constant is
of acertain degree (arity) n and n > 0.

The following principles define the syntax of an instance of PFLST if alexiconis
given. There are two kinds of expressionsin an instance of PFLST, singular terms
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and predicate terms. (Formulae are a special kind of the latter.) A predicate term
isof acertain degreen andn > 0.

In the formulation of the syntax and semantics, | will use* P’ and ‘@’ as meta-
variables standing for arbitrary predicateterms, ‘4’ to stand for an arbitrary singular

term,

and ‘®’ and ‘¥’ to stand for arbitrary formulae. The six predicate functor

symbols and the identity predicate symbol will be used in the meta-language to
denote the typographically identical symbolsof PFLST. A pair or triple of juxtaposed
meta-variables stands for the expression obtained by concatenating, in the given
order, the expressions denoted by the two or three meta-variables.

4.3.1.1 The Syntax of Singular Terms

The set of singular termsisidentical to the set of individual constants.

4.3.1.2 The Syntax of Predicate Terms

The following principles define the syntax of predicate terms.

A predicate constant of degree n is a predicate term of degree n.
Theidentity symbol Il is a predicate term of degree 2.

If P isapredicate term of degree n, wheren > 1, and ¢ isa singular term,
then P: isa predicate term of degree n — 1.

If P is a predicate term of degree n, where n > 2, then P~ (the minor
inversion of P) isa predicate term of degree n.

If P is a predicate term of degree n, where n > 2, then P7~ (the major
inversion of P) isa predicate term of degree n.

If P isapredicate term of degreen, wheren > 2, then PX. (the reflection of
P) isapredicate term of degreen — 1.

If P isa predicate term of degree n then P~ (the complement of P) isa
predicate term of degree n.
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e If P isapredicate term of degree m, and () is a predicate term of degree n
then P@) x (the Cartesian product of P and )) is a predicate term of degree
m-+n.

o If Pisapredicatetermof degreen, wheren > 1,then PJ (thederelativization
of P) isapredicateterm of degreen — 1.

There are no predicate terms except those defined by these principles.

4.3.1.3 The Syntax of Formulae

A formulais any predicate term of degree 0.

4.3.2 The Semantics of PFLST

The semantics of PFLST is to be defined with the help of ordinary model-theoretic
techniques. An interpretation of an instance of PFLST assigns semantic values to
its non-logical constants and the semantic rules then fixes the semantic values of
the composite expressions (all of which are predicate terms). An interpretation is
an ordered pair (D, F), where D is a domain, i.e. the set of entities over which
guantification ranges, and F an assignment function assigning a semantic value
to each item in the lexicon. The two truth values are T (true) and L (false). The
following restrictions hold with respect to any interpretation M = (D, F):

e If Zisanindividual constant, then (i) € D.
e If P isapredicate constant of of degreen, wheren > 1, then F(P) C D".

e If P isapredicate constant of of degree0, then F(P) € {T, L}.

Asbefore, [ £] isthe semantic value of the expression £ (given an interpretation).
If cisanon-logical constant, [c] = F(c).

4.3.2.1 The Denotation of Predicate Terms

Thefollowing principlesdefinethe semantic values of theidentity predicate constant
and the composite predicate terms (given an interpretation M = (D, F)).
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] = {(z,2) | z € D}.

If P:isapredicateterm of degree n, wheren > 1 and P isapredicate term
of degreen + 1 and ¢ asingular term, then

[Pi] = {{z1,...,z0) | ([7], 21, ..., z0) € [P]}.

If P~ isapredicateterm, where P is a predicate term of degree n, n > 2,
then [P] = {(za, 21 ..., 20) | (x1,29,...,2,) € [P]}.

If P~ isapredicateterm, where P is a predicate term of degree n, n > 2,
then [P~] = {(z2, ..., %0, 21) | (z1,29,...,2,) € [P]}.

If PY isapredicate term, where P is a predicate term of degree n, n > 2,
then [PX] = {(z1,...,2n) | (&1, 21,...,2,) € [P]}.

If P~ isapredicate term, where P is a predicate term of degree n, where
n > 1,then[P~] = D" — [P].

If PQ)x isa predicate term of degree m + n, where P is a predicate term
of degree m, m > 1 and () is a predicate term of degree n, n > 1, then
[POX]={{x1, - s@ms Y1y ey Yn) |

(z1,...,2m) € [Pland (y1, ..., 9a) € [Q]}-

If PQ x isapredicateterm of degreen, where P isaformula(i.e. apredicate
term of degree 0), and @) is a predicate term of degree n, n > 1, then, if
[P] = T, [PQx] = [Q], otherwise(i.e.if [P] = L), [PQx] = 0.

If PQ) x isapredicateterm of degree n, where P isapredicate term of degree
n,n > 1, and @ is aformula (i.e. a predicate term of degree 0), then, if
[Q] = T, [PQx] = [P], otherwise (i.e. if [Q] = L), [PQx] = 0.

If P]is a predicate term, where P is a predicate term of degree n, n > 2,
then [P1] = {(za,...,2,) |

4.3.2.2 The Denotation of Formulae

These rules characterize the semantics of formulae.
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¢ If Piisaformula where P isapredicateterm of degree 1 and ¢ an individual
constant, then [ P:] = T if [¢] € [P], otherwise [Pi] = L.

o If &~ isaformula, then [&~] = T if [®] = L, otherwise [&~] = L.

o If ®Ux isaformula then [@Ux] = T if [®] = T and [¥] = T, otherwise
[PUx] = L.

e If Plisaformula(where P isapredicateterm of degree 1), then [P1] = T
if [P] # 0, otherwise [P]] = L.

4.3.3 The Elimination of Variables

The main difference between PFLST and ordinary first-order predicate calculusis
that there are no variables, and consequently no ordinary quantifiers, in PFLST. The
two languages are equal in expressive power. This means that any PFLST formula
corresponds to a formula of ordinary first-order predicate calculus with the same
truth conditions, and vice versa. (The lexicon and interpretation may be shared
by an instance of PFLST and one of ordinary first-order predicate calculus.) Some
discussion and examples should make the truth of this claim easier to see and
facilitate the understanding of the PFLST semantics.

A minor difference in notation is that in PFLST predicate terms combine with
one singular term argument into a predicate term of a one step lower degree. So,
‘P(a,b)" inordinary notation correspondsto ‘ Pab’ in the notation introduced here,
‘P’ being two-place. Inthisformula, * Pa’ is asubexpression denoting a one-place
predicate (that of being something which « is related to by the relation "P"). In the
ordinary predicate logic notation no constituent corresponds to this subexpression.
(There are no composite expressions corresponding to predicates at all.)

There are two functorsin PFLST doing the work of the ordinary truth-functional
operators. They are the complement functor (*~") and the Cartesian multiplication
functor (*x"), which correspond to negation and conjunction, respectively, when
applied to formulae. These operators do not only operate on formulae, but also on
predi cate terms (which denote predicates). This meansthat we can conjoin predicate
terms without having to supply the arguments that would combine with them into
formulae.!! So, if we assumethat both ‘ P’ and ‘@’ represent two-place predicates

1 The Cartesian multiplication operator is in this respect closer to natural language conjunction
than isthe ordinary purely truth-functional conjunction operator found in ordinary propositional and
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and that ‘a’, ‘0", ‘¢’, and ‘d’ areindividua constants, the formulae * PabQed x’
and ‘ PQ) x abed’ are equivalent. Any truth conditional composition of formulae can
be defined in terms of negation and conjunction and the absence of digjunction,
material implication and other binary truth-functional operators does not weaken
the expressive power of PFLST.

The derelativization operator (‘') represents an existential quantification ap-
plying to the first argument place of a predicate. Universal quantification is easily
defined in terms of the complement functor and existential quantification. (Remem-
ber that generally Va®(z) = —-32-®(2).) The quantification expressed by the ' T’
operator only involves the first argument place. This means that we must be able
to connect argument places. This is done by means of the reflection functor ‘X',
which connectsthe first two argument places of apredicate. Theformula‘ PX1’, for
instance, correspondsto ‘3z P(z, )’ in ordinary syntax, where the identification of
the two argument placesis expressed by associating the same variable with the two
places. In PFLST this identification is performed by means of an application of *¥".

Argument places must often be “moved” to come within the reach of the X
functor. This need motivatesthe inversion functors‘~’ and ‘~~". They alow usto
obtain apredicate term standing for an arbitrarily permuted version of any predicate
defined by a predicate term. In particular, any two argument places that we would
like to identify by means of ‘¥’ can be “moved” to the two initial positions.

If we consider formulae in a notation mixing elements from ordinary predicate
calculusand PFLST inaway that allowsPFLST predicate termsto occupy the position
of ordinary predicate cal culus predicate symbols, we can show the stepwise process
of conversion from the one notation to the other. (The semantics of this mixture
calculusis intuitively obvious and could be precisely defined.) It should be noted
that the order in which these steps are exhibited hereisimmaterial. Let us see how
‘Vz[M(z) — L(z)] isrecast to conformto the PFLST syntax. (An expression within
abox isaPFLST predicate term.)

predicate calculus. However, natural language conjunction of (say) two property adjectives does not
produce a two-place predicate expression. So, “ugly and expensive” correspondsto ‘U Ex Y’ (the
property of being both ugly and expensive), rather than simply to ‘U E'x’ (the relation that holds
between any ugly thing and any expensive thing).
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Vz[M](z) — [L](z)] [formulain ordinary notation]

-Jz-[[M(z) — [Liz)]  [universa quantifier eliminated]

—Jz--[[M](z) A -[L}(z)] [material implication eliminated]
]

-Jz[[M](z) A .(:c) [double negation eliminated]
-3z[M](z) A[L~](2)] [(ordinary) negation eliminated]
—Jaz[ML~x](z, z) [(ordinary) conjunction eliminated]
—Elai(x) [two argument places identified]
—[ML~x Y]] [existential quantifier eliminated]
[(ordinary) negation eliminated]

If ‘M” and ‘L’ stand for the predicates to be a man and to be lazy, respectively,
‘ML~ x Y]~ saysthat al men are lazy. Let us dissect this formula to examineiits
parts. Theterm ‘L~ standsfor the predicate of not being lazy, and ‘ML~ x’ for the
relation that holds between any man and anyone who is not lazy. ‘ML~ x ¥, then,
stands for the property of standing in this relation to onesdlf, i.e. for the property
of being a man without being lazy. ‘ML~ x X7’ is aformula saying that thereis at
least one individual who has this property. ‘ML~ x X.]~", findlly, is the denial of
this, i.e. it saysthat thereis no individual who isaman without being lazy. In other
words: al men are lazy.

This exampleillustrates the differences between the ordinary notation for first-
order logic and the PFLST notation. In the former, predicates are represented only
by simple expressions. Predicate symbols combine with individual constants and
variables into atomic formulae and these formulae are combined into more com-
plex formulae by means of truth-functional composition, cross-identification of
variables, and quantificational binding of variables. In PFLST, on the other hand, ev-
erything isexpressed by the modification of predicate terms. In the mixture notation
above, thisdifferenceismade clear by theway thelogical constantsare successively
incorporated into the predicate terms and the predicate terms conjoined into larger
ones as we step by step transform a formula in ordinary notation into one in the
PFLST notation.

Let us consider another example. Thelogical form of one reading of a sentence
like “Every logician has read something written by Frege” may be rendered as
‘Va[L(z) — Jy[W(y,f) A R(z,y)]]" (constants being interpreted in the obvious
fashion). We may convert it into PFLST notation as follows:

Va[Li(z) — Wy, ) ARz, y)]]
~Za- (L) — B[ Wy, ) ARz, )
—|E|£C—|—|[( ) —Ely[-( ) /\E(:Evy)]]
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—3z[[L)(z) A WA FRx~7wX]|(z)]
—3z[[L)(z) A WAFRx X~ |(2)]
=3z]LWAIRX "I NI~ X |(z, x)
=3z]LWAfRx "SI~ xX(z)
“[LWAfRxAAYI~ x 2]

[LWATRxAAXI~xX1~]

=3z[[L)(2) A =Ty [Wl(y, ) A Rz, »)]]
=3z[[L)(2) A ﬂy[(f y) ARl(z, )]
=3z[[Lf(z) A ~3y[Wfl(y) A[Rl(= y)
—Elx[(x) -3y WAIRX [(y, =, y)]
—3z[L)(z) A 2FYWATRX (2, y, )]
—3z[[Lf(z) A ~FYWATRX "]y, y, )]
-3z[[L)(z) A =FYWAIRx A~ E(y, 7))

[L](2)

[L]

The constituent termsinvolved here may be interpreted as follows:

‘W' the property of being written by Frege.

‘W fRx': therelation that holdsof threethingsiff! thefirstiswritten
by Frege and the second has read the third.

‘W fRx~': the relation that holds of three things iff the second is
written by Frege and the first has read the third.

‘W fRx~7~": the relation that holds of three things iff the first is
written by Frege and the second has been read by the third.

‘W fRx 73X the relation that holds of two things iff the first is
written by Frege and has been read by the second.

‘W fRx~7vX]": the property of having read something written by
Frege.

2 The conjunction “iff” should be read as shorthand for “if and only if”.



4.4. THE CONCEPT SYSTEM 107

‘W fRx~7~Y]~": the property of not having read something writ-
ten by Frege.

‘LWAfRx A7~ Y]~ x": therelation that holds between alogician and
anyone who has not read something written by Frege.

‘LWAfRx 73 Y]~ xX'": the property of being a logician and not
having read something written by Frege.

‘LWNfRx ~7~ Y]~ x X1 : the propositionthat thereisalogician who
has not read something written by Frege.

‘LWAfRx A7~ X]~x 2]~ the proposition that there is no logician
who has not read something written by Frege.

These examples show how any formula in ordinary predicate logic notation can
be transformed into the PFLST notation. An algorithm spelling out the general
procedurein detail could be provided, but is not necessary to our present purposes.
Thisnotation will no doubt look quiteunfamiliar to most linguists, but its perspicuity
should soon reveal itself to anyone who tries to work with it. Nevertheless, | expect
my readers to be more used to and comfortable with the ordinary notation and |
will use this notation wherever the PFLST notation is not called for. This means
that in general | will use ordinary predicate calculus to state principles relating to
the framework derived from from PFLST. (In a sense, ordinary predicate calculus
will be used as a metalanguage to talk about constructionsin PFLST, athough this
comparison isto some extent misleading.) However, every formulain thiswork can
be rendered in PFLST, but most readers will probably prefer ordinary notation..

4.4 The Concept System

One of the main ideas behind the present proposal is that the system of concepts
and conceptual relations is to be modeled upon the structure of PFLST. In this
formalism, we find only singular terms and predicate terms, a special kind of
which are formulae. Terms of both categories may plausibly be taken to correspond
to concepts. We will consequently distinguish two kinds of concepts: individual
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concepts and predicate concepts, the latter kind being further subcategorized
according to their degree. Predicate concepts of degree O will be referred to as
propositional concepts. The conceptual relations that determine the content of
concepts corresponding to complex PFLST expressions will themselves correspond
to theprLST functors. (Complex termsin PFLST are alwaysformed by the application
of apredicate functor on one or two termsor by the combination of a predicateterm
and asingular term.)

The six predicate functors of PFLST are ‘', ‘v, ‘Y, ‘~", ‘x’, and ‘T’ and
the corresponding conceptual relationswill becalled ‘R, ', ‘R<', ‘R, 'R, 'R,
and ‘%’ . Theserelations are two-place, with the single exception of the three-place
"R,". In the case of the two-place relations, the first argument is the concept that
corresponds to the term to which a functor is applied and the second argument
corresponds to the term defined by the application of the functor. The first two
arguments of "R’ correspond to the two terms to which the Cartesian multiplication
functor is applied and the third argument corresponds to the term being defined by
thisapplication. Thereis a so aseventh kind of syntactic connection that producesa
PFLST predicate term, viz. the application of a predicate term to asingular term. We
have already tentatively introduced this conceptual relation, which we called ‘R, .

Let us now return, armed with the conceptual apparatus introduced above, to
the analysis of propositional attitude statements. The statement (4.3) will provide a
point of departure.

(4.3) Mary believesthat al men are lazy.

As have been shown above, the logical form of the content that-clause may be ren-
dered asformulaF 4.7 (from now on | will use more readable predicate constants).

F 4.7 PraPay~x 31~

Now, this formula contains seven constituents, the two atomic predicate constants,
and five expressions formed by applications of predicate functors. Let us assume
that there are two concepts, Cpa, and G,,,, corresponding to the two predicates P,
and P, , respectively. Let us simply number the remaining five concepts according
to the order of the predicate functorsthat close the terms to which they correspond.
Thesefive conceptswill accordingly be denoted by thefive constants‘c,’, ‘c,’, ‘c;’,
‘c,’,and ‘¢’ . They consequently correspond to the subexpressions of formulaF 4.7
asfollows: ¢;: ‘Pay~", Ci ‘PranPazy™~ X", Ci ‘PranPay~X X", €& PranPazy~x X7,
and Cs: ‘ PranPay~ x X~
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We are now in a position to describe the relevant relationships that hold among
the seven concepts as indicated by the PFLST formula. The description is given in
formulaF 4.8.

F 4.8 R_(Cazy» C1) A R (Crran, €1y C2) A R (Ca, G) A Ry(Cs, o) A RL(Cy, )

The conjuncts in formula F 4.8 come in the same order as the functor applications
in formula F 4.7 to which they correspond. In effect, formula F 4.8 is a syntactic
description of formula F 4.7. But in this context it is intended as a description of
the conceptual relations that hold among a number of concepts.

Above, in relation to the analysis of (4.2) we introduced the conceptual relation
"', which holds of two property concepts and the propositional concept that each
object with thefirst property also possessesthe second. With the help of thisrelation
we rendered the logical form of (4.2) as formula F 4.3. Now, of course, formula
F 4.8 in a sense just says the same as * Rc (Cpan, Cazy» Cs)' - AS S00N as the intended
constraints on the conceptual relations derived from PFLST are set down, thiswill be
a consequence. We have thereby found away of defining the R’ relation in terms
of four of the primitive conceptual relations. Spelled out, this definition would look
likeformulaF 4.9.

F 4.9 VeiVe,Vp[Re (e, ea,p) =
3C33C43C53C6[%~(C2, C3) A «S}EX (Cl7 Cs3, C4)/\
Rs(eq, e5) A Ra(cs, c6) A R.(cs,p)]]

(A predicate-functor logic that contains a functor that directly corresponds to set-
theoretic inclusion could be defined. Such a functor is clearly superfluous in the
present PFLST.)

The operations associated with the predicate functors are defined by the PFLST
semantics. We also want the relevant semantic constraints to be inherited by the
system of concepts and conceptual relations. We have so far not done anything to
secure this. The semantics for PFLST is in effect a truth theory defining the truth
values of PFLST formulae relative to an arbitrary interpretation. A similar system
of constraints on the denotations of concepts may be derived from the semantics
of PFLST. As| said at the outset, the aim is to keep within afirst-order framework
and this requires that this system of semantic constraints relating to concepts is
accommodated within afirst-order theory.

The basic conceptual relationswill be associated with denotational constraints.
If weassumethat concepts possess denotationsin the sameway asPFLST expressions
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and adopt the convention that the denotation of a concept or PFLST expression z iS
[«], we may express these constraints as follows:

¢ For two arbitrary concepts ¢; and ¢, and an arbitary PFLST expression F it
h0|dSthaI |f Wm(cl, C2) and [[Cl]] = [[El]]1 then [[CQ]] = [[Elm]]

¢ For two arbitrary concepts ¢; and ¢, and an arbitary PFLST expression £ it
h0|dSthaI |f %x(cl’ Cz) and [[Cl]] = [[El]]1 then [[CQ]] = [[Elﬁ]]

¢ For two arbitrary concepts ¢; and ¢, and an arbitary PFLST expression F it
h0|dSthaI if %E(Cla C2) and [[Cl]] = [[El]]1 then [[C2]] = IIElz]]

¢ For two arbitrary concepts ¢; and ¢, and an arbitary PFLST expression F it
h0|dSthaI if §R~(C1, C2) and [[Cl]] = [[El]]1 then [[CQ]] = IIElN]]

¢ For three arbitrary concepts ¢, ¢,, and ¢; and two arbitary PFLST expressions
El and E2 |t h0|dSthaI |f %X(Cl7 Ca, C3), [[Cl]] = [[El]]1 and [[Cz]] = [[Ez]], then
|IC3]] = [[ElEQX]]

¢ For two arbitrary concepts ¢; and ¢, and an arbitary PFLST expression F it
h0|dSthaI if éRJ(C17 Cz) and [[Cl]] = [[El]]1 then [[Cz]] = [[Elj]]

¢ For three arbitrary concepts ¢, ¢,, and ¢; and two arbitary PFLST expressions
El and E2 |t h0|dSthaI |f E}EA(C17 Ca, 63), [[Cl]] = [[El]]1 and [[CQ]] = [[Ez]], then
|IC3]] = [[ElEQ]]

These tentative rules indicate what is necessary to frame atruth theory for propo-
sitional concepts. This truth theory is intended to make explicit the denotational
constraints by which the conceptua system abides, in the same way as an ordinary
model-theoretic semantics for a language captures certain internal properties and
relations holding of expressionsin the language without connecting them to external
reality. The semanticsdefinestruth relativeto an arbitrary interpretation, but only by
fixing an interpretation—and this is a move that lies outside of the formal semantic
definition of the language—do we associate expressions with elements of reality
and make the absol ute notion of truth applicable. Essentially the same approach will
be taken to the truth theory for propositional concepts. The truth theory is assumed
to be part of the propositional attitude psychology that lies behind propositional
attitude reports. This psychology also involves other theoretical components (see
Chapter 7).
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4.4.1 A Truth Theory for Propositional Concepts

What kind of ontology is assumed by a truth theory for propositional concepts
along the lines outlined above? Apart from assuming that there are various kinds
of concepts and a world of things of which the concepts are concepts, we need
the basic constructions of set theory. We may also use some arithmetics, which is
reducible to set theory. | will also assume that there is a kind of primitive entities
which will be called concept extension inter pretations, corresponding to different
ways of associating concepts with denotations. They may be understood as a kind
of possible worlds.

Below, | will try to set down the constraintsthat areto be captured by the relevant
truth theory. These constraints can be seen as a collection of axioms, but they are
better viewed as theorems that should follow from an adequate axiomatization. |
will not state the axioms necessary to the relevant parts of set theory and arithmetics,
just take some of their notions for granted. For a full axiomatization of set theory
the reader isreferred to Carnap [1958, Sections 43—44].

4.4.1.1 Combinatorial Constraints

In order to simplify semantics, some constraints concerning how different concepts
and propositions may relate to each other should be set down. As the content
articulation scheme proposed here mimics the PFLST articulation of propositional
contents, these constraints will essentially recapitul ate the PFLST syntax.

First we need a predicate to single out predicate concepts. Let us call it
‘PREDCON’ and make it two-place in order to provide a place for information con-
cerning the degree of a predicate concept. Remember that propositional concepts
areidentified with predicate concepts of degree zero. We also need an 'INDCON' one-
place predicate to distinguish individual concepts. The two categories of concepts
are mutually exclusive:

Constraint 4.1
Ve [3n[PREDCON(c, )] A INDCON(¢)]
A predicate concept is never of two different degrees:

Constraint 4.2
Ve[-ImIn[PREDCON(c, m) A PREDCON(¢, n) A m # nl]
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There are no negative degrees:

Constraint 4.3
VeVn[PREDCON(¢, n) — n > 0]

There is one concept that has a privileged status, namely the identity predicate
concept, which corresponds to the only predicate in PFLST which is represented by
alogical constant (‘II"). This concept is caled ‘c=’ and is a predicate concept of
degree 2:

Constraint 4.4

PREDCON(C=, 2)

We may now easily describe the combinatorial properties of various kinds of con-
cepts. These constraints listed below closely follow the PFLST syntax given above.

Constraint 4.5
Ve Veo[RA (¢, c2) — In[PREDCON(¢q, n) A PREDCON(c2, 1) A n > 2]

Constraint 4.6
Ve Vn[(PREDCON(cy, n) A n > 2) — Jea[Ra (€1, €2)]]

There are two combinatorial constraints associated with each basic conceptual
relation. First, there is one that sets down the properties of the entities that may be
related by means of the relation (e.g. Constraint 4.5) and, secondly, there is one
saying that if aconcept is of the right kind there is always a concept to which the
first concept is related by this relation (e.g. Constraint 4.6). (This applies mutatis
mutandis to Constraints 4.13 and 4.13 relating to 'R,,'.) Thereis for this reason two
combinatorial axioms associated with each basic conceptual relation. Theremaining
onesfollow here.

Constraint 4.7
Ve Veo[R=(c1, €2) — In[PREDCON(¢q, ) A PREDCON(¢q, ) A o > 2]]

Constraint 4.8
Ve, Vn[(PREDCON(cy, n) A n > 2) — Jea[Rx(cq, ¢2)]]
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Constraint 4.9
Ve Ve [Re(eq, ¢2) — In[PREDCON(¢y, n) A PREDCON(ca,m — 1) A n > 2]]

Constraint 4.10
Ve Vn[(PREDCON(cy, n) A n > 2) — Jea[Rs(cy, 2)]]

Constraint 4.11
Ve Veo[Ro(€q, ¢2) — In[PREDCON( ¢y, n) A PREDCON(c2, 1 )]]

Constraint 4.12
Ve, Vn[PREDCON( ¢y, 1) — Jea[Ro(eq, €2)]]

Constraint 4.13

\V/C1\V/C2\V/C3[§}EX(C1, Co, C3) —
ImIn[PREDCON(¢;, m) A PREDCON(¢a, n) A PREDCON(c3, m + n)]]

Congtraint 4.14
Ve, Ve, VYmVn[(PREDCON( ¢q, m) A PREDCON( ¢, 1)) — Jes[Re(cq, €a, ¢3)]]

Constraint 4.15
Ve Ve[ Ry( e, ¢2) — IN[PREDCON( ¢, n) A PREDCON(¢q, 7 — 1)]]

Constraint 4.16
Ve, Vn[(PREDCON(¢q,n) A n > 1) — Jea[y(eq, €2)]]

Constraint 4.17

VC1VC2VC3 [?RA(Cl, Co, 63) —
In[PREDCON( ¢y, n) A INDCON(¢3) A PREDCON(¢5, n — 1)]]

Constraint 4.18
Ve, Ve Vn[(PREDCON(cq, m) A > 1 A INDCON(¢q)) — Jea[Ra(e, o, €3)]]

Having set down the combinatorial constraints associated with the conceptual rela-
tions, we may turn to the ones defining the denotational semantics of the concept
system. In order to simplify this task, a number of auxiliary notions, relating to the
extensions of predicate concepts, will be introduced and defined.
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4.4.1.2 Definitions of Auxiliary Predicates

We need a concept of n-tuple (in order to account for the semantics of predicate
concepts). This notion is most easily defined in terms of the notion of ordered pair
(i.e.2-tuple). So, (a, b, ¢) isdefined as (, (b, ¢)) and (a, b, ¢, d) as (a, (b, ¢, d)), etc.
An n-tupleis consequently an ordered pair whose second elementisan » — 1-tuple.
We also assume that it holds for any « that (a) = a.

Ordered pairs are easily defined in terms of sets. We may take («, b) to be the
sameas {a, {a,b}},'® and introduce a predicate 'PAIR which captures the property
of being an ordered pair. Let us begin by defining the three-place predicate PAIR,
which holds of any ordered pair, itsfirst element, and its second element.

Definition 4.1
ViVaVy[PAIR(E, 2, y) =
dm[z €etAmetAVnnet— (n=aVn=m)A
remAyemAVnnem— (n=aVn=y)]

The ideais (leaving quantification implicit) that ¢t = {z, m} = {z,{z,y}} (and
m = {x,y}). The property of being an ordered pair is now easily defined. Note
that the symbol ‘PAIR’ is used for both athree-place and a one-place predicate. (The
context will disambiguate between them.)

Definition 4.2
Vi[PAIR(?) = JzTJy[PAIR(L, z, y)]]

The property of being an n-tuple of elements from a certain set is now easy to
define. TUPLE(t, n, D) holds whenever ¢ is an n-tuple each of whose elements are
members of the set D in virtue of the following definition:

Definition 4.3
VIVnVD[TUPLE(t,n, D) =
((n=1Ate D)V
(n > 1A Jedzle € D ATUPLE(z,n — 1, D) A PAIR(Z, €, )]))]

2 Thisdefinition of ordered pair is due to Kuratowski (cf. Quine [1960b, p. 259]).
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It is also useful to have a symbol for the relation that holds between two n-tuples
whenever the second oneis obtained from thefirst one by interchanging itstwo first
elements. It should be clear that this relation is intimately connected to the way in
which the ‘'~ functor works.

Definition 4.4

Vi, V5[ TUPLEMININV(Ly, {5) =
(JeyJes[PAIR(11, €1, €2) A PAIR(Lo, €3, €1) A TPAIR(€3)]V
a3y, Jya[ PAIR(E1, €1, 1) A PAIR(y1, €2, T)A
PAIR(%5, €2, Y2) A PAIR(Y2, €1, )] )]

Theideais that either t; = (ej,e;) and ty = (eq,e1) OF t; = (eq, (€2, 2)) and
ly = (€3, (€1,2)). (41 = ez, z) ad y, = (€1, 2).)

By means of this relation over tuples we are in a position to define the relation
that hol ds between two setswhenever thefirst isthe denotation of a PFLST predicate
term and the second oneisthe denotation of the predicate term obtained by applying
the minor inversion functor ‘ ~' to the first term. Let us call thisrelation ‘MININV'.
Its definition is obvious:

Definition 4.5
Vs1¥s2[ MININV( Sy, 89) =
(Yti[ty € sy — Ft[TUPLEMININV(L, t5) A Ly € S$5]]A
Vio[ty € s5 — L [TUPLEMININV(Z1,19) Aty € $1]])]

A relation between two tuples that holds whenever the second tuple is obtained
from the first by putting the first element of the first tuple last is aso useful. It
corresponds to the major inversion functor ‘7~ in the same way that TUPLEMININV'
correspondsto the minor one. Let us call thisrelation ‘ TUPLEMAJNV’, and define it
asfollows:

Definition 4.6
Vi, V15[ TUPLEMAJNV(L1, 15) =
(Je1Tes[PAIR(1, €1, €2) A PAIR(o, €2, €1) A —PAIR(€2)]V
a3y, Fy232[PAIR(E1, €1, Y1) A PAIR(Y1, €2, ) A PAIR(L2, €2, 2)A
PAIR(Y2, €1, ) A TUPLEMAJINV(Yy2, 2)])]

The |dea |S that elthel’ tl = <€1,€2> and t2 = <€2,€1> or tl = <€1, <€2,$>> and
i, = (e, z), Where z is the result of applying this major inversion of tuples on
<€17:E>' (yl = <€2,£C> and ?J2 = <€1,.’E>.)
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By means of the TUPLEMAJNV' relation over tuples the relation that holds
between two sets whenever thefirst is the denotation of a PFLST predicate term and
the second one is the denotation of the predicate term obtained by applying the
major inversion functor to thefirst term. Let uscall thisrelation ‘MAJNV’. Theidea
behind its definition is the same as that behind the definition of ‘MININV'.

Definition 4.7
V51 V52 MAJNV(sy, $2) =
(Yti[ty € s; — Fto[TUPLEMAJINV(L1, 1) Aty € $o]]A
Vio[ty € s5 — L [TUPLEMAINV(Ly,15) Aty € $4]])]

We also need arelation between predicate term extensions that correspond to the
reflection operator ‘X". Let uscall it *‘REFLECTION'. It may be defined as follows:

Definition 4.8

V51V so[ REFLECTION( S, S3) =
(ViVeVaVy[(t € s; APAIR(L,e,2) A PAIR(Z, €,9)) — & € S3]A
Valz € sy — Jtdedy[PAIR(L, €, 2) A PAIR(z, €,y) AL € 51]])]

This is to be understood in such away that if ¢ € s; and ¢ = (e, (e, y)), then
(e,y) € s5. (x = (e,y).) If z € s,, theObjectst, e, and y, are such that = = (e, y),
t= (e, (e, y)),andt € s;.

The complement functor (‘~") corresponds to set subtraction, the complement
of a predicate extension being the difference between the set of all n-tuples (where
n isthe degree of the predicateinvolved) and the extension of the operand predicate.
The notion of atotal predicate extension is therefore useful. The relation TOTPRED'
will be taken to be three-place, relating a total predicate extension, its degree, and
the domain over which it is a predicate. Its definition is straightforward:

Definition 4.9
Vr¥Y DVn[TOTPRED(r, n, D) = Y{[TUPLE(t,n, D) =t € 7]

Thereisalso need for anotion of Cartesian multiplication, whichiseasily defined
with the help of arelation holding whenever its three arguments are an m-tuple, an
n-tuple, and the m + n-tuple that is obtained by concatenation of the m-tuple and
the n-tuple. This'CONC' relation may be defined as follows:
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Definition 4.10

vtlvtzvtg[ CONC(tl ) t2, t3) =
((=PAIR(t1) A PAIR(15, 11, 15))V
JedzIy[PAIR(L1, €, ) A PAIR(l3, €, y) A CONC(z, 12, y)])]

The latter digunct of the definiens expresses the idea that
CONC((e, z), 1, (e, y)) holds whenever CONC(z, ¢;,y). (When z is not a pair, it
holds that CONC(z, 14, (2, 1,)).) With this ‘CONC predicate in store the operation of
Cartesian multiplication on two predicate extensions is easily defined:

Definition 4.11
Vs1¥s5Vs3] CARTPROD( 81, S9, 83) =
(\V/tlth [(tl € 81 A t2 € 82) — E|t3[CONC(t1,t2,t3) A t3 € 83]]/\
Vt3[t3 € S35 — HtlﬂtQ[CONC(tl,tz,tg,) N tl € S N t2 € 52]])]

We also need to define the relation between two predicate extensions that corre-
sponds to the cropping or derelativization functor (‘1"). It will be called ‘ DERELAT’.
Thisrelation holds between two sets of tuples whenever the second set contains all
and only those tuples that are obtained by “decapitating” a tuple in the first set.

Definition 4.12

Vs, V52 DERELAT (51, $3) =
(Vi[t € s; — JeTz[PAIR(L, e, 2) A & € $3]]A
Va[z € so — JeTt[PAIR(L, e, 2) AL € 51]])]

Theideaisthat if (e,z) € s;,thenz € s,, and if z € s,, there must be an e such
that (e, z) € ;.

Finally, we may use a set-theoretic operation (represented by the relation called
‘APPL") corresponding to theapplication of arelation (whose degreeistwo or higher)
to an individual, in which case arelation of a one step lower degree is obtained,
holding of a series of ordered individualsjust in those cases where the argument
relation holds of the argument individual and the same series of individuals (in
the order mentioned). This relation, holding of the extension of the predicate, the
individual, and the predicate extension defined by the application, iseasily defined:
Definition 4.13
Vs, VeVsy [APPL( Sy, €, S2) =

(Yt[t € sy — Fz[PAIR(L, e,2) A & € $5]]A
Va[z € s, — F[PAIR(L e, 2) At € s1]])]



118 4. DERIVING SYSTEMS OF CONCEPTS FROM PREDICATE-FUNCTOR LOGIC

We have now defined a collection of relations among predicate term extensions the
use of which will facilitate the formulation of the truth theory that applies to the
system of concepts.

4.4.1.3 Denotation and Truth

The concepts posited in thistheory may, but need not, be tied to the world by means
of possessing a certain denotation or (in case of propositional concepts) a truth
value. The semantics of a first-order language essentialy consists of a collection
of constraints concerning the distribution of denotations over expressions. The
corresponding constraints applying to conceptswill be expressed here by the use of
model-theoretic techniques. (A kind of model theory will be embedded within the
first-order theory in which the concept system hasitsplace.) Thiswill makeit easy to
give an account of logical consequence and al ethic modality, as these notions apply
to propositional concepts. | will assume that the denotations of concepts are fixed
by what | will call aconcept extension inter pretation, which corresponds to what
issimply called an interpretation (or a model) when it comes to setting down the
semantics of alogical formalism. A concept extension interpretation corresponds
to one particular way of assigning denotations to the elements of the system of
concepts. However, a concept does not need to be linked to reality. A concept may
therefore lack a denotation relative to a concept extension interpretation. | will
suppose that the system of concepts is associated with a domain of entities that
provide the possible denotations for individual concepts. This set is represented
by the constant ‘DA’. Only concepts may have denotations (of this kind) and their
denotations must be of akind appropriate to the type of concept. We may definethe
notion of possible denotation, to be represented by the two-place relation 'A ', as
follows.

Definition 4.14
VeVd[Ao(c,d) =
((PREDCON(¢,0) A (d=T Vd= 1))V
dn3d,[n > 1 A PREDCON(¢,n) A TOTPRED(d;, n,Da) A d C d;]V
(INDCON(¢) A d € D,))]

There are a number of constraints that should be set down to ensure that concept
extension interpretations will behave in the desired way. They should be required
to assign only possible denotations to the concepts. If we take ‘A, to represent
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the three-place relation holding of a concept extension interpretation, a concept,
and the denotation (if any) that this concept has with respect to this denotation, this
constraint may be expressed as follows:

Constraint 4.19
VMY VA (M, c,d) — As(c,d)]

Another important constraint isthat there is at most one denotation associated with
a concept with respect to a given interpretation:

Constraint 4.20
VIM\V/Cle [A,‘(AJ, c, dl) — ﬁEldQ[Ar(lw, c, d2) A d1 7£ dQ]]

I will shortly use the notion of concept extension interpretation to define the a ethic
modalities as they apply to propositional concepts. This presupposes that every
possible way of assigning denotations to the concepts corresponds to a concept
extension interpretation. We must therefore set down some constraints to the effect
that thisisindeed the case.

We need another classification of concepts (apart from the distinction between
predicate and individual concepts) that will divide them into primitive and derived
ones. The derived ones are those whose denotations may be determined from the
denotations of the concepts to which they are conceptually related, whereas the
denotations of the primitive concepts are independent. This notion of primitive
concept is represented by the one-place predicate whose symbol is ‘PRIMCON’. A
constraint on this predicateisthat a primitive concept iseither anindividual concept
or a predicate concept:

Congtraint 4.21
Ve[PRIMCON(¢) — (INDCON(¢) V 3n[PREDCON(¢, 1)])]

Now, we need to stipulate that any possible assignment of denotationsto the prim-
itive concepts corresponds to a concept extension interpretation. We do thisin two
steps. First, werequirethat thereisat |east onetotal concept extension interpretation,
i.e. onein relation to which every primitive concept has a denotation.

Constraint 4.22
IMYc[PRIMCON(¢) — Id[A,(M,¢,d)]]
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Secondly, werequirethat, for any concept extension interpretation, any concept, and
any possible denotation of this concept, there is a concept extension interpretation
relative to which this concept has this denotation and al other primitive concepts
have the same denotations (or lack one) relatively to the former interpretation.

Constraint 4.23
VM Ye Vd [ (PRIMCON(e1) A Ao (e, dy)) —
IM,[Yeq[eo # €1 — Ydo[A (M1, ¢o,dy) = Ap( My, ca,d5)] A
A (M, eq,d)]]

We may also add a constraint to the effect that, for any concept extension interpre-
tation, thereis also one relatively to which an arbitrarily chosen primitive concept
lacks denotation and all other primitive concepts have the same denotations (or lack
one) relatively to the former interpretation.

Constraint 4.24

VM;¥Ye¢i [ PRIMCON(¢y ) —
EUMQ[VCQ[CQ 7£ cp — Vd[Ar(fwl, Co, d) = AT(IMQ, Co, d)]]/\
_'Eld[Ar(‘M[% C1, d)]”

We may now turn to the semantic constraints related to the basic conceptua re-
lations derived from the PFLST functors. These will show how the denotations of
derived concepts are constrained by the denotations of the concepts to which they
are conceptually related. The denotations of the primitive concepts are completely
independent, as the constraints above require. This means that two primitive con-
cepts cannot be conceptually related in a way that imposes a constraint on their
denotations.

4.4.1.4 Constraints on the Conceptual Relations

The denotational constraintsassociated with the conceptual relationsarequiteeasily
formulated in terms of the notions we now have in store. They closely correspond
to those set down in the PFLST semantics. Even if the two formulations differ in
details, they should be equivalent.

Constraint 4.25

VAIVC1VC2[§RA(C17C2) —
le[Ar(ZV[, Cqy, dl) — EldQ[AT(AJ, Co, d2) A MlNlNV(dl, d2)]]]
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Constraint 4.26

VLMvcva2|:§RK(Cl7 C2) —
le[Ar(ﬂJ, Cy, dl) — EldQ[Ar(ﬂJ, Co, d2) A MAJlNV(dl7 dQ)]]]

Constraint 4.27

VLMvcva2|:§RE(Cl7 C2) —
Vdi[A (M, ¢y, dy) — 3da[A(M, ¢z, ds) AN REFLECTION(dy, d5)]]]

Constraint 4.28
VMVYe Veo[ Ro(eq,¢0) —
Vdi[A (M, eq,dy) —
do[ A (M, cq,da)A
((di=TAdy= 1)V
(di=LAdy=T)V
Vd,[ TOTPRED(d;, n,Da) A dy = d; — d4])]]]

Constraint 4.29
VMVYeVeVes[Re(eq, €a,c3) —
Vi Vdy[ (A (M, eq,di) NA(M,c5,ds)) —
Jds[ A (M, c3,d3)A
((di=LA(dg=LVds=0))V

(dy=LA(ds=1LVds=0))V
(di =T ANdy = d3)V
(do =T ANdy = d3)V
CARTPROD(d1, d2, d3))]]]

Constraint 4.30
VMVYe Voo Ro(eq, ) —
Vdi[A (M, ey, dy) — Fdo[An(M, o, d2)A
((di Z0Ndy=T)V
(dy=0ANdy= 1)V
DERELAT(d;, d5))]]]
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Constraint 4.31
VMY VeaVes[ Raleq, €a,c3) —
Vd Vo[ (A (M, ey, d)) NA(M,cq,ds)) —
d3[ A (M, e3,d3)A
((dyedyNd3=T)V
(dy ¢ di Nds = L)V
APPL(dy, d2, d3))]]]

Thedenotational constraintsrelating to the seven conceptual rel ations corresponding
to the six predicate functors and the operation of applying a predicate to a singular
term have now been set down. A constraint that determines the denotation of the
identity concept (called ‘c=") should also be added.

Definition 4.15
VMYd[A, (M, c=,d) =
(Vele € Da — Jt[PAIR(L,e,e) At € d]]A
Vi[t € d — Te[PAIR(L, e,e) A e € DA]])]

4.4.2 Actual Denotations

A truth theory of the kind outlined in the previous section sets down the semantic
constraints that relate to concepts, in terms of denotations relative to a concept
extension interpretation. However, we should also be able to characterize actual
denotation, in particular actual truth value. In relation to a propositional attitude
ascription, the concepts involved typically have fixed denotations. One way of
introducing a notion of actual denotation, represented by the two-place relation
symbol *A,’, isto single out acertain interpretation as the actual one, and to define
actual denotation as denotation relative to this interpretation. If we call this concept
extension interpretation ‘M ,’, we may express thisidea as follows.

Definition 4.16

YV d[Ag(c,d) = A, (M,, ¢, d)]

The notions of truth and falsity, corresponding to the conceptual predicates TRUE
and 'FALSE, respectively, are then easily defined in terms of actual denotation:
Definition 4.17

Vp[TRUE(p) = Au(p, T)]
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Definition 4.18
Vp[FALSE(p) = Au(p, 1)]

It should be noted that our system of conceptual constraints does not require that
each concept has an actual denotation. There may consequently be propositional
concepts which are neither true or false.

4.4.3 Restrictions on Actual Denotations

The truth theory imposes constraints on the distribution of denotations over con-
cepts, and this may be crucia to the understanding of various modes of inference
relevant in relation to reasoning about propositional attitudes.

Just to take a very simple example, let us again consider (4.1). The premiss
that Venus actually is a planet should, together with premiss (4.1), warrant the
conclusion that Mary believes something true. Here, the truth theory comes in.
One of its consequencesis that if a one-place predicate concept, ¢, an individua
concept, ¢,, and apropositional concept, p, are such that R4 (¢4, ¢2, p), then pistrue
if and only if the actual denotation of ¢, isan element in the actual denotation of ¢,
(Constraint 4.31). If we assume that the logical form of the relevant reading of (4.1)
is given by formula F 4.10, the two denotational constraints set down as formula
F 4.11 and formula F 4.12 determines the relevant properties of the two concepts
involved in this example.

F 4.10 3p[believe(ivay, P) A Ra(Cuiancts Crenuss P)]
F 411 Aa(cVenusa iVenus)
F 4.12 Yd[A,(Cpaner, d) = Vz[z € d = planet(z)]]

The assumptions that Venus is the denotation (in the sense of ‘A,’) of Cyenis and
that the set of planetsis the denotation of C,..e, 8llow usto infer that Mary’s belief
(p informulaF 4.10) istrueif and only if Venusis a planet.

4.4.4 Logical Consequence

One of thereasonsfor having anotion of truth asarel ation between an interpretation
and apropositional concept (‘A (M, p, T)') isthat it alowsusto define the notion
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of logical consequence fairly easily. Logical consegquence is involved in many
normative requirements concerning belief and most other propositional attitudesand
isconsequently of great importancein the evaluation of interpretational hypotheses.

The relation of logical consequence (‘CONSEQ) applies to a set of premisses
(which are predicate concepts) and a supposed conclusion (which is a predicate
concept) and may be defined as follows.

Definition 4.19
VPVc[CONSEQ( P, ¢) =
(Vp[p € P — PREDCON(p, 0)] A PREDCON(¢, 0)A
M [Vplpe P — A.(M,p, T)|ANA(M,c, 1L)]]

4.4.5 Alethic Modality

Possibility and necessity, when understood as pertaining to aethic modality, are
notionsintimately related to the notion of truth. The most common way of defining
necessity is to say that a proposition is necessarily true if and only if it is true
relative to all possible worlds, whose counterparts in the present account are the
concept extension interpretations, but asthese are allowed to | eave the extensions of
concepts undefined, necessity in relation to propositional conceptsis better defined
by saying that a propositional concept is alethically necessary if there is no concept
extension interpretation in relation to which it is false.

Definition 4.20

Vp[NECESSARY (p) = (PREDCON(p, 0) A ~3IM[A, (M, p, L)])]
Alethic possibility is correspondingly defined as follows.
Definition 4.21

Vp[POSSIBLE(p) = (PREDCON(p, 0) A IM[A, (M, p, T)])]

However, these definitions are only adequate to the extent that alethic modality is
taken to be amatter only of logical structure, but there may also be conceptual rela-
tions understood as imposing definite constraints on what is possible. For instance,
it may be held that the following sentence expresses a necessary truth.

(44) Everyhorseisan animal.
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If we name the corresponding propositional concept ‘p, ", its properties will be
described by formula F 4.13.

F 413 EI61362363304[E}E~(Canimal7 Cl) A %x(chorsm Cy, CZ)/\
R (ea,e3) A Ry(es,cq) A Ro(Ca, Pyl

We may introduce a conceptual predicate 'CONCNEC' representing the property of
being a conceptual necessity. We may then assert that CONCNEC(p, ). Now, we
may easily revise the definitions of alethic necessity and possibility in a way that
prevents them from violating any of the conceptual necessities:

Definition 4.22

Vp[NECESSARY (p) =
(PREDCON(p,0) A =3IM[VYg[CONCNEC(q) — A, (M, q, T)|ANA.(M,p, L)])]

Definition 4.23

Vp[ POSSIBLE(p) =
(PREDCON(p,0) A IM[Vg[CONCNEC(q) — A (M,q, T)] A A (M, p, T)])]

4.5 Attitudes, Concepts, and Interpretation

What has been outlined hereis aframework within which to state hypotheses about
the propositiona attitudes of people. It posits a network of concepts, which are
associated with denotations and are related by a number of basic logical relations
(R, RS, R, R RS, R, and Ry'). A number of constraints definesthe logical
properties of this system. The notion of “concept” is a primitive one: The concepts
just serve as the nodes in this network.

There are also mental attitude relations that relate cognitive agents to concepts.
Propositional attitude relations relate them to propositional concepts. As | will try
to show in Chapter 6, there are also mental attitudes whose relata are individual
concepts (e.g. “to think about Atlantis’) or predicate concepts (e.g. “to seek a
unicorn”). The system of concepts consequently provides a coherent system of
possible attitude contentsif the Chapter 6 analyses are tenable.

What gives* content” to concepts (which, per se, areunstructured objects) istheir
place in the network of other concepts, related logically to each other, to cognitive
agents by means of attitude relations, and to other things by means of the denotation
relation ('A,). In particular, | think that there is a presumption that certain of the
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beliefsin which a concept isinvolved are taken to define which concept it is. Some
of these beliefsmay be considered “analytic truths” or * conceptual necessities’ (see
Section 4.4.5). For instance, that horses are animals may be considered an analytic
truth, defining an important aspect of the concept of horse, whereas my belief that |
have not seen any horsetoday isintuitively quiteinsignificant (accidental) inrelation
to the concept of horse. Which beliefs are considered conceptual necessities is a
matter of decisions that impose restrictions on what is to count as possible with
regard to these concepts. To give adefinition isto make such a decision explicit, but
we also impose such restrictionsimplicitly. Lexical semanticscan, at least partialy,
be seen as a matter of which restrictions of this kind are associated with concepts.
So, the distinction between “meaning” and accidenta belief lies, | think, in the
stability of the beliefs (and other attitudes) involved.

The concepts posited in this framework have some features that may seem
somewhat artificial. Onesourceof artificiality isthetwo conceptual relationsderived
fromtheprLsTinversion functors(i.e. R and R<). The constraints associated with
them require that there are different concepts corresponding to every permutation
of agiven predicate concept. For instance, any two-place non-symmetric relational
concept is R -related (and "R~ -related) to another concept. The only difference
between two concepts so related is, so to speak, the ordering of arguments. From
the point of view of an informal understanding of concepts, this multiplicity may
seem spurious, but it is however reflected in lexical semantics in numerous cases.
Relations that are each other’s converses correspond to concepts that are "R— -
related. Examples of such pairs of relations are '<'—">', stronger-than—weaker-
than, and parent—child, and own—belong to. Passivization may also be understood
ascorresponding to this semantic relation (cf. Allwood, Andersson, and Dahl [1977,
p. 90]). Cartesian product concepts may al so seem somewhat artificial. For instance,
if Cuappy IStheconcept of being happy and ¢, the concept of loving, thereisaconcept
Cu suchthat % ( Crappy s Gove» G )- Theconcept ¢, then correspondsto thethree-place
relation holding of three entitieswhenever thefirst is happy and the second lovesthe
third. Thisishardly aconcept in anintuitivesense. Thetheoretical notion of concept
assumed hereis probably wider that most notions of concept found in philosophical
and linguistic theories, but from the viewpoint of an extensional semanticsitisquite
natural.
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4.6 Comparisons with Other Approaches

We have now defined a set of constraints that restrict the structure of a system
of concepts as it arises from the assumption that a certain collection of primitive
concepts exist. This system will recapitul ate the structure of PFLST, whose syntax
defines an infinite language when a lexicon of non-logical constants is given. An
important feature of the present proposal isthat it characterizesthe content in terms
of conceptswhich areelementary entitiesin anetwork of conceptsabiding by certain
constraints. Theformal theory does not say anything more about what conceptsare.
Thisapproach to the semanticsof propositiona attitudesistherefore philosophically
relatively neutral in the sense that it is not conjoined with the assumption that a
semantic theory of this kind should take a stand on philosophical issues or provide
arguments in favour of a particular metaphysics or epistemology. (However, the
idea that such a separation is to some extent possible is, of course, in a sense, a
philosophical one.)

The account proposed here has definite similarities with Frege's theory of Sinn
and Bedeutung. Both theories assume the existence of an abstract system of con-
tent elements (Sinne or concepts), which are associated with denotations. Frege's
theory is not very well worked out, and my proposal may be seen as one way of
supplying some of the crucial details. However, several of Frege's assumptions have
been rejected: The present theory is not committed to a Platonist conception of its
ontology. Concepts are introduced by people to interpret people and do not belong
to somethird realm of timeless entities.

It is possible to view the present proposal as one belonging to the representa-
tionalist/sententialist tradition. The system of conceptsis modeled after the syntax
of PFLST in a way that associates a concept with each PFLST expression (given
an appropriate lexicon whose elements stand in a one-to-one relation to the con-
cepts). But, there is no requirement that each possible distinction between two
PFLST expressions is to correspond to a distinction between two concepts. So, two
PFLST expressions may be associated with the same concept. For instance, adoubly
negated formulais distinct from the formula obtained by removing both negations,
but they may be assumed to correspond to the same concept. (This amounts to
denying that double negation in this case makes a difference in cognitive signifi-
cance, but it would in a case where a cognitive agent is taken to fail to “see” that
a double negation amounts to propositional identity.) This possibility shows that
the constraints assumed here allow the concepts to be understood as being more
abstract content representatives that PFLST expressions. However, it is possible to
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add a few constraints that would establish a one-to-one correspondence between
concepts and PFLST singular and predicate terms. This system would clearly be
sententialist in character. However, the weaker system suggested hereis compatible
with a non-representationalist interpretation.

It would also be possible to add constraints to the present system that would
in effect lead to the identification of concepts with intensions (in Carnap’s [1956]
sense). Each concept determinesa(possibly partial) function from concept extension
interpretations to possible denotations of this concept.'* Of course, this functionis
not an object recognized in this framework, but it is implicitly there. Functions of
this kind are comparable with intensionsin Carnap’s [1956] sense (functions from
state descriptions/possibleworldsto extensions). If we want to individuate concepts
precisely as finely as intensions, we may achieve this by adding the constraint that
two concepts are distinct if and only if their denotations differ with respect to
some concept extension interpretation. This constraint may be expressed asformula
F4.14.

F4.14 VC1VC2[C1 = Cy = \V/J\JVd[A,‘(AJ, Cq, d) = A,.(Al, CQ,d)]]

A similar constraint is actually imposed on primitive concepts (Constraint 4.23),
which are distinct if and only if there is some concept extension interpretation
relative to which their denotations differ.

These considerations show that the kind of analysis proposed here is quite
eclectic, inthe sensethat it alowsideas from many different theoretical approaches
to be accommodated. It represents, | think, a minimal framework within which all
truth-conditionall y semantic features of propositional attitude attribution statements
may be accounted for. It is “minimal” in two senses: First, the present system
involves a minimal ontology; apart from ordinary externa world objects, it only
recogni zes set-theoretic constructs, concepts, and concept extension interpretations.
(Concepts and interpretations could probably be defined in terms of sets.) Secondly,
the account proposed here is minimal in the sense that it involves a very small
number of psychological and philosophical assumptions. Thisis, of course, amatter
of logical weakness, but | think it might be advantageous to discuss various aspects
of propositional attitudes and the sentences used to describe them in terms of a
comparatively uncommitted framework.

' Thisfunction, F.., could be defined asfollows: It holds for every concept extension interpretation
that F.(M) = d, if A (M, c,d), otherwise F.(M) isundefined.



S
THE SEMANTICS OF
PROPOSITIONAL CONTENT

5.1 Introduction

The framework suggested in the previous chapter will now be applied to the se-
mantic analysis of that-clauses characterizing propositiona contents. Intensional
complements of other kindswill be discussed in the next chapter. From the point of
view of abinary analysisof propositional attitude relations like the one defended in
thisbook, the basic form of propositional attitude statements are those consisting of
a cognitive agent subject, a propositional attitude verb, and a that-clause comple-
ment. In particular, the cognitive significance of wordsin that-clause complements
and ambiguities between de dicto and de re readings and between non-specific and
specific readings will be treated in this chapter. | will aso discuss the analysis of
multiply oblique constructions, anaphoric reference, and negative existence. (These
kinds of semantic phenomenaal so occur in connection with many of the other kinds
of intensional constructions discussed in Chapter 6.) Finaly, | will briefly discuss
the treatment of nouns and adjectives that may be read as standing for properties of
propositional concepts.

5.2 That-Clauses as Direct Objects

The general idea behind the treatment suggested in the previous chapter is that a
that-clause complement may be seen as a description of a propositional concept.
The basic structure of this description is derived in the following way: The content
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of the that-clause is given an ordinary first order analysis, which is expressed in
PFLST. Primitive concepts corresponding to each non-logical constant (cf. Section
4.3.1), and non-primitive concepts corresponding to each composite predicate term
are posited and the relations among these concepts are derived from the PFLST
formulaaccording to the principles set down in the previous chapter. The conceptual
framework of Chapter 4 is intended to capture the internal significance of attitude
contents, i.e. thelogical structure they possess from the point of view of the mind to
which they belong. The denotation relation ('A,") characterizes one aspect of their
external significance, but the core structure of the conceptual system does however
reflect internal significance.

Propositional attitude verbs are characterized by taking that-clauses as comple-
ments, which can be classified as direct objects (Quirk, Greenbaum, Leech, and
Svartvik [1972, 811.17]). The analysis proposed here assumes that these clauses
stand for a complex predicate applying to propositional concepts. So, an attitude
report of the form “X Vs 7™ will correspond to a logical form of the structure
‘Ap[V'(ix,p) A T'(p)]’, where X is a proper name denoting ix, V' is a proposi-
tional attitude verb, representing the propositional attitude relation V"', and T is a
that-clause representing the complex predicate 77"

That-clauses are similar to declarative main clauses. The conjunction that is
a mark of their status as subordinate clauses, but it may be omitted if the that-
clause occurs as an object. (This seems to be a mark of a more informal style.)
Quirk, Greenbaum, Leech, and Svartvik [1972, §11.17] call these clauses without
athat “zero that-clauses’. The semantic effect of this omission often seems to be
imperceptible. However, in spoken communicative act reportsthe presence of athat
isasign that indirect speech isintended, but this conjunction may be absent both in
direct and in indirect speech reports.

5.2.1 Direct and Indirect Speech

Two kinds of reports of what people say have traditionally been distinguished. First,
there are reports involving direct speech (oratio recta), such as (5.1) and, secondly,
there are reportsinvolving indirect speech (oratio obliqua), such as (5.2) (cf. Quirk,
Greenbaum, Leech, and Svartvik [1972, 811.74]).

(5.1) ‘I amexhausted, she complained.

(5.2) Shecomplained that she was very tired.
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A direct speech report givesamore or less verbatim account of what was said. (The
verb complain asused in (5.1) is then understood as standing for a relation between
aperson and a string of words.)

In indirect speech reports the content rather than the wording of an utteranceis
reported. (So, (5.1) and (5.2) may betrue accounts of the same event.) The syntactic
mark of thisisthat athat-clauseis used, whereasthere is no syntactic constraint on
the relatum expression in a direct speech report. (Any string of words may occur in
direct speech.) In the treatment suggested here indirect speech reports are analyzed
in the same way as propositional attitude reports. Thisis motivated by the fact that
that-clauses in indirect speech use behave with regard to failures of Leibniz’ law
and de dicto/dere ambiguity just asin reports of the content of propositional mental
states. It isalso motivated by the intimate connection between what can be said and
what can be believed, intended, and desired (which can be seen as an explanation of
the semantic factsjust mentioned). It seemsto be animportant tenet of propositional
attitude psychology that the content of propositional attitude states can be expressed
by an utterance.

5.3 The Cognitive Significance of Proper Names
Let us begin by discussing two fairly smple attributionslike (5.3) and (5.4).
(5.3) Mary believesthat Cicero was aroman.

(5.4) Mary believesthat Tully was aroman.

A token of (5.3) may be truein asense that would not allow the name*Cicero” to be
replaced by “Tully” (which namesthe sameperson) salva veritate. (A corresponding
token of (5.4), would then be false, while (5.3) would be true.) The names* Cicero”
and“ Tully” arestill two namesof the same person. Examplesof thiskind led Fregeto
concludethat the semantic contribution of anamein contextslikethoseis something
over and above what the name names. A Frege-style analysis would assume that
there are two concepts involved in an attribution like (5.3): One is a concept of
Cicero and the other one a predicate concept of having been aroman (fusing tense
and romanhood to make things smpler). They may be called ‘ Cicero” @Nd * Croman’ - (I
will not address the analysis and the possible readings of “roman” in this context
until later. For the moment, we are concerned with proper names.) Further, thereis
a propositional concept and (5.3) saysthat Mary is believe-related to this concept.
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The crucia feature of this propositional concept is that it is determined by the
romanhood concept being applied to the Cicero concept, or, in the termsintroduced
above, that it isap such that R4 (Coman, Ceiceros P)- These considerations suggest that
formulaF 5.1 captures the logical form of this reading of (5.3).

F51 EIp[beIieve(iMa,y,p) A %A(Cromam Ceiceros p)]

Thislogical form may help explain why believing that Cicero wasaromanisnot the
samething as believing that Tully was. Thetwo names* Cicero” and “ Tully” may be
assumed to stand for two different individual concepts (denoting the same person).
This situation is typical of de dicto attributions, whereas de re readings are not
sensitive to the manner in which an individual is referred to. So, the corresponding
de dicto reading of (5.4) would be:

F 5.2 3p[believe(ivary, P) A Ra(Coman, Cruys P)]

The difference between formula F 5.1 and formula F 5.2 accounts for the fact that
(5.3) and (5.4) may be understood in away that makes them non-equival ent.

We will shortly return to the de dicto reading, but first we may see how adere
reading isto be captured. What characterizesadere reading of (5.3) isthat the way
inwhich Ciceroisreferredtoistakento beimmaterial toitstruth value. Substituting
his name for another codesignative denoting phrase would leave the truth value of
the attribution unchanged. This kind of reading is in the present framework best
understood as saying that any concept denoting Cicero may be involved in Mary’s
belief. Thisideawould then yield alogical form like formulaF 5.3.

F 5.3 dp3c[believe(ivary, P) A Ra(Goman, €, P) A Au(€, icicen)]

Thislogical form (formulaF 5.3) avoids reference to any particular Cicero concept.
The propositional concept is characterized as standing in a certain conceptual rela-
tion to some concept denoting Cicero, and formula F 5.3 may count as giving the
logical form of the de re readings of both (5.3) and (5.4).

A problem with the analysis of the de dicto reading embodied in alogical form
like formula F 5.1 is that it assumes that a particular concept is referred to. Now,
any name naming afixed entity may in principle stand for any number of concepts.
So, isit not possible to use (5.3) de dicto without being able to refer to a particular
Cicero concept? It seemsthat we may use (5.3) to make a belief attribution de dicto
without being able to say more about her Cicero (or perhaps it is better to write
“Cicero”) concept than that it isa Cicero concept. (I will shortly return to the issue
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of what makes a concept a Cicero concept). If thisis true, we should eliminate
the reference to the concepts in formula F 5.1, formula F 5.2 and formula F 5.3
(presupposing that all three concepts should be handled in asimilar manner). This
might be done in the way represented by formula F 5.4 (the de dicto reading of
(5.3)), formula F 5.5 (the de dicto reading of (5.4)), and formula F 5.6 (the de re
readings of (5.3) and (5.4)).

F54 ElpElclElcz[believe(iMa,y,p) N %A(Cl, CQ,p) N Croman(Cl) A CCicero(C2)]
F55 ElpElclElc2[be|ieve(iMa,y,p) A %A(Cla Cg,p) A Croman(cl) A CTu”y(CQ)]
F5.6 EIpEIclElc2[be|ieve(iMa,y,p) A %A(Cla C27p) A Croman(cl) A Aa(c27 iCicero)]

Here, three conceptual predicates, Ceicero » Cruty » @Nd Croman » have been introduced.
They stand for the properties of being a Cicero concept, a Tully concept, and a
romanhood concept, respectively. This analysis would allow us to describe the
potentia cognitive difference between two codesignative names in terms of their
representing two different properties of concepts (Ceicero and Cryy', respectively).

Now, is it plausible that a language user makes a distinction between Cicero
and Tully concepts, when he intends a belief attribution like (5.3) to be understood
de dicto? In some sense | think it is. He may claim that Mary believes that Cicero
was aroman and deny that Mary believesthat Tully was aroman. Frege's analysis
isthat two names are taken to correspond to two different ways of knowing Cicero.
However, we do not have to follow him in assuming that they directly correspond
to two concepts. By introducing conceptual properties like Ceiere and 'Cryy,', We
can associate a name with a kind of concept. So, this analysis connects names
(understood de dicto) with conceptual properties.

Now, the question arises: Wherein do these conceptual propertiesconsist? Inthe
“Cicero”/[*Tully” casethedifferencemay plausibly beassumedto consistin Cicero’s
being knownas* Cicero” inthefirst caseand as* Tully” in the second. Partee [1982]
calls readings of this kind “metalinguistic”. This way of explaining differencesin
cognitive significance between two codesignative namesis not plausiblein all cases
(but I think it isin the “Cicero”/“ Tully” case). In a case like (5.5), another account
iscalled for.

(5.5) A babylonian discovered that Phosphorusis Hesperus.



134 5. THE SEMANTICS OF PROPOSITIONAL CONTENT

A babylonian might very well have discovered that Phosphorusis Hesperuswithout
being the least acquainted with the two names “Hesperus’ and “Phosphorus’. It is
neverthel essintuitively possible to make a distinction between his Hesperus and his
Phosphorus concepts. This speaks in favour of rendering the logical form of (5.5)
asformulaF 5.7.

F 5.7 3idp3cy3eaTes] babylonian(i) A discovered(z, p) A Ra(C=, 1, c2)A
%A(C% C3, p) A CHesperus(Cl) A CPhosphorus(CB)]

In this case we are led to assume that the distinction between the Phosphorus and
Hesperus conceptsis not made in terms of knowledge of the names. Rather, “Phos-
phorus’ isthe nameof Venusasit appears star-likein themorning, while* Hesperus’
is associated with its evening appearance. In this way the possible cognitive dif-
ferences between “Phosphorus’ and “Hesperus’, between “the Morning Star” and
“the Evening Star”, and between “die Morgenstern” and “ die Abendstern” amount
to the same. The names are again associated with different ways of identifying the
object, with different modes of presentation, but these do not involve the names
as in the “Cicero”/* Tully” case. Examples of this kind prompted Quine [1979] to
dividereadings de dicto into two kinds: de voce and de sensu. Readings de voce are
sensitive to the specific choice of word and take a propositional attitude attribution
to be made in terms of thisword. So, if Mary believes de voce that Tully denounced
Catiline, she has associated this information with these very names. Readings de
sensu are only sensitiveto the meaning of aword, in the sense that “Phosphorus”,
“theMorning Star”, and “ die Morgenstern” may be taken to be nameswith the same
meaning.

Pairs of codesignative proper names, that in thisway are conventionally associ-
ated with different descriptions of the object named, are not very common. In most
cases where a cognitively significant difference obtains between two names, thisis
a matter of ad hoc contextual features that do not correspond to any convention-
ally established semantic properties of the two names. But the distinction between
“Phosphorus’ and “Hesperus’ seems to be a matter of conventional meaning: To
know how to use these names in a conventional way involves knowing that “ Phos-
phorus’ is the name of a certain celestial body as it appears in the morning, and
that “Hesperus® is the name of the same object as it appears in the evening. But
in general, which conceptual distinction two names are intended to express is not
determined by reference to conventionally established semantic factors. This means
that few names may occur de sensu.
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The distinction between de voce and de sensu has to do with how we understand
the conceptual predicates we have associated with proper names in the scope of
an attitude verb being understood de dicto. This means that this distinction is not
reflected in thelogical forms assigned to sentenceslike (5.3), (5.4), and (5.5).!

5.3.1 Direct Reference

Many philosophers have argued that proper names and indexical expressions are
directly referential and that they enter into the contents of propositional contents
without there being concepts (or Sinne, or modes of presentation) to mediate this
connection (cf. Section 3.12). The anaysis proposed here assumes that concepts
are alwaysinvolved, but this assumption can be withdrawn without radical changes
in the system.

According to the approach that is preferred here, a propositional attitude which
isreported as being de re with respect to a certain entity, e, hasthis property only in
virtue of being directed towardsapropositional concept that is conceptually related
in a denotation-constraining way to an individual concept ¢ denoting e. Individual
concepts enter into denotation-constraining relations with propositional concepts
by being related to them by the relation R, corresponding to the application of a
predicate concept to an individual concept. (I will shortly mention some arguments
in support of this solution.) It would however be possible to eliminate the need for
mediating individual concepts by introducing a paraconceptual relation that directly
applies a predicate concept to an individual (instead of to a concept). This relation
could be called ‘%, ’, and with this symbol in store we could render the logical
form of the dere reading of (5.3) asformulaF 5.8.

F 5.8 dp3c[believe(ivary, P) A Croman(€) A Rap (¢, icicern, P)]

! In order to preserve intuitions concerning possible truth distributions, we must assume that all
Cicero, Tully, Hesperus, and Phosphorus concepts denote what they are supposed to do. We may
express thisin the following ways:

VC[CCicero(C) — Aa(ca iCicero)]
vc[CTuIIy(C) — Aa(ca iCicero)]
[
[

<

c CPhosphorus(C) — Aa(ca iVenus)]

<

c CHesperus(C) — Aa(ca iVenus)]
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The introduction of ‘®,p’ alows us to view formula F 5.6 as an alternative to
formulaF 5.8.

Some additional constraints should be imposed on the paraconceptual relation
‘up' . First, some combinatorial constraints must be set down:

Constraint 5.1
Ve VeoViRap(eq, i, ¢5) — In[PREDCON(¢q,m + 1) A7 € Da A PREDCON(¢, 1)]]

Constraint 5.2
Ve, Vi¥n[(PREDCON(cy, n) An > 1 A i € Da) — Jea[Rap(er, i, )]

Then we need a constraint defining the way in which the ‘&, relation determines
denotation.

Constraint 5.3
VMVYe Ve Vi Rap(cy, i, c0) —
Vdi[A (M, ey, dy) — Fdo[A (M, co,da) AN((1E€dy Ady = T)V
(i¢ddy Ndy= L)V
APPL(dy,,d5))]]]

Compare Constraint 4.31. The point of thisexcursusisto demonstratethat adecision
between direct and non-direct reference does not need to have any far-reaching
consequences with regard to the formal details of the present system. As we see,
both ways of viewing reference may be accommodated.

Thepossibility of understanding tokensof sentenceslike (5.3) and (5.4) inaway
that makes them truth-conditionally non-equivalent speaks against a general direct
reference theory of names. However, the idea that de re attitude reports involve
direct reference along the lines of formula F 5.8 is, as far as | can see, tenable,
but some circumstances speak against adopting this strategy within the present
approach. Firgt, an attitude that is reported de re may in principle also be reported
de dicto, in which case a mediating individual concept has to be posited anyway.
Secondly, the picture without direct reference seemsto metidier: Thereare concepts
among which the basic logical relations obtain and there is a denotation relation
that relates concepts to what they stand for. The "R, ' relation is an unnecessary
and complicating addition to this picture.

Another argument against the direct reference account has to do with the def-
inition of logical consequence in Section 4.4.4. It is possible for a person to have
two beliefsreported de re as an affirmation and a negation of the same possiblefact
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without really being contradictory. Consider Quine's[1956] Ralph, who hasformed
two different Ortcutt concepts and who may be said to believe both that Ortcutt is
aspy and that Ortcutt is not aspy. The direct reference picture above will not allow
that there is a concept extension interpretation that allows both beliefs to be true
(because the two Ortcutt concepts drop out of the picture). However, if we assume
that the contents of the two beliefs involve two individual concepts, it is logically
possible that they denote two different individuals, and Ralph’s two beliefs do not
come out as contradictory.

The formulaF 5.8, exploiting the R, ,' relation, is simpler than formula F 5.6.
So, thedirect "R, ' relation makesthe logical form formulae of de re readingssim-
pler. This advantage may however be preserved without our committing ourselves
to direct reference. A R4’ relation may simply be defined in terms of conceptual
denotation ('A,') and conceptual application (R,'), asfollows:

F59 VC1VCQV’L'[%AD(C17 /5.7 Cz) = 3C3[AG(C37 ’L) A %A(C17 C3, CQ)]]

If Rap' is introduced as a non-primitive relation in this way, formula F 5.8 may
simply be seen as an abbreviated version of formula F 5.6. In this way we may
preserve the notational advantages of R, ', without having to buy the theoretical
disadvantages of direct reference. It should be pointed out that the question of
which kinds of non-primitive notions could be defined in order to improve clarity
and readability has not been addressed here. It can, however, be expected that
a suitable inventory of non-primitive notions would greatly facilitate a practical
application of this system.

5.4 The Cognitive Value of Predicate Words

Also in relation to predicate words (i.e. houns, adjectives and verbs standing for
predicatesof variousdegrees) occurring in that-clause complementsto propositional
attitude attributions, a number of interpretational possibilities may be discerned. A
de re reading of a name in this kind of context amounts to supposing that the
corresponding individual concept involved in the propositional attitude just hasthe
denotation in common with the name. Predicate words are also open to a reading
of thiskind: In relation to (5.3) (whose logical form is rendered by formulaF 5.4),
it would imply that the property concept involved in Mary’s belief just has the
denotation in common with the “roman” predicate. The idea that a romanhood
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concept isany concept that denotes the set of romans could be expressed in formal
termsasinformulaF 5.10

F 5.10 V¢[Croman(€) = Vd[A4(e,d) = Ya[z € d = roman(z)]]]

However, we do not need to understand property concepts as being classified solely
in terms of their denotations. Other factors may also be taken to be crucial, such as
which beliefs they are involved in. However, thisis a matter of how we understand
the conceptual property (€.9. 'Croman) associated with a property word, and it does
not pertain to logical form. Thisanalysis suggeststhat the ambiguity between meta-
perspectival and object-perspectival readings (p. 43) of property wordsin the scope
propositiona attitude verbs concerns how we understand the conceptua property
associated with a property word and not the logical form of sentences.

5.5 Quantified Phrases in That-Clause Complements

Quantified noun phrases in the that-clause complement of a propositional attitude
ascription sentence are ambiguous in a number of ways. Consider sentence (5.6).

(5.6) Mary believesthat all dogs are dangerous.

There seems to be at | east two possible ways of reading the universal quantification
in (5.6): One may be called the narrow scope reading and the other the wide scope
reading. (When the scope of the universal quantification is narrow, the scope of the
attitude verb is wide, and when the scope of universal quantification is wide, the
scope of the verbisnarrow.) The narrow reading may berendered asformulaF 5.11
(supposing the doghood and dangerousness concepts to be named).

F511 Elplel ElCQEngElC;}[ believe(iMa,y,p) A %~(Cdog7 Cl) N %x(cdangerousy Cq, Cz)/\
(o, e3) AN Ra(cs, ca) A Ro(ca, p)]

In this reading, the universal quantification is part of the propositional concept that
formsthe content of Mary’sbelief. It isconsequently abelief which she may express
by uttering the sentence “all dogs are dangerous’. The other reading does not take
the universal quantification to be a part of Mary’s belief. Rather, it corresponds to
ascribing alarge number of beliefsto Mary. Inrelation to any arbitrarily chosen dog,
Mary is, so to speak, said to believethat it is dangerous. (Thisreading suggests that
the quantification is to be understood in a sense weaker than the literal one—such
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as“Mary believesthat every dog she meetsis dangerous’, or something similar—,
but | ignore this complication? here.) Thelogical form of this reading may then be
rendered as:

F 5.12 Vz[dog(z) — IpIc[believe(ivay, p) A Ra(¢, Ciangerouss P) A Aale, z)]]

Again, things are simplified by the assumption that thereis anamed dangerousness
concept (called ‘ Cyangerous ). When it comes to existentially quantified noun phrases,
there is again a narrow and a wide scope reading. A case in point is the sentence
(5.7), which was discussed in Section 3.5.

(5.7) Mary thinksthat aquadruped is running.

Thewide scope reading (remember that thisrefersto the scope of the quantification),
also called the de re reading, is rendered by:

F 5.13 Jz3dp3c[quadruped(z) A believe(ivay, P) A Ra(Cunning, €, P) A Aule, z)]

This reading simply says that there is a quadruped which Mary thinksis running,
in asense that allowsthat Mary does not believe that it is a quadruped.
The formulaF 5.14 captures the narrow scope reading of (5.7).

F 514 E'pE'C1 EIC2[be|ie\/e(iMary7 p) A ETex(cquadrupedy Crunnin97 Cl) A §RE(Clv C2) A §RJ(C27 p)]

Thisformulais perhaps easier to understand if it is considered that the logical form
of “Some dogs are dangerous” is rendered as * PyogPaangerous X 224" 1N PFLST notation.
The quantification is part of the propositional concept involved in the belief. This
is therefore a non-specific de dicto report. Mary is just said to think that some
(possibly completely unknown) quadruped is running.

There is also a specific de dicto reading of (5.7). It takes her to think that a
specific quadruped, known by her, is running. This reading is rendered by formula
F 5.15.

F 5.15 Jp3e;IeqTes]believe(ivay, p) A R (Cyuadrupeds Gunnings €1)A

Rs(cr, c2) A Ralea, e3,p)]
Thislogical form takesthe specificity of Mary’s thought to amount to an individual
concept’s being involved in it. If we assume that it correspondsto an individual, to
be called ‘iy’, we may express the content of thisthought by ‘ Pyyadruped Prunning X Zix’
(comparethe previous paragraph). Fromthis prLsT formulawe derivethe conceptual
relationships exhibited in formula F 5.15.

2 Thiskind of implicitly restricted reading of universal quantification is ubiquitous, and is hardly
a phenomenon that is more common in propositiona attitude contexts.
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5.6 Attitudes De Se

Aswe saw in Section 3.12.2, many philosophers have pointed out that there is a
particular kind of relation de re that might obtain between a propositional attitude
and the cognitive agent who entertainsit. It holdsin those cases where the cognitive
agent identifiesthis re with himself, in the sense that he identifies thisre with what
hetakesto bethereferent of thefirst person singular pronounin hisspeech. Attitudes
of this kind are said to be de se. A person may also hold attitudes de re towards
himself, without (in a sense) realizing that they are directed towards himself. Such
attitudes are not de se. For instance, a person may see himself in amirror and he
may note that the person he sees wears a blue shirt. He may further have forgotten
that he wears a blue shirt and think that his shirt is red. He may point to the man in
the mirror and correctly say: “He wears a blue shirt”. He may also sincerely say:
“1 wear ared shirt”. We are now justified in saying that this person believes both
that he wears a blue shirt and that he wears a red shirt. Both beliefs are reported de
re, but only the latter is de se. (It also happens to be false.) He has two individua
concepts, and an external observer may discover that they denote the same person.
Now, it seemsthat each normal cognitive agent has one and only one de se concept
of himself. (Having several de se concepts would amount to a split personality.)?
He may also form other concepts of himself, but only one has the privileged status
of being the de se one. It occupies a unique position in the attitude system of a
cognitiveagent and we may therefore assumethat it stays the same through hislife.
(A person will however continually change his propositional attitudes towards the
propositions determined by his de se concept.)

We may introduce a paraconceptual relation, represented by ‘Ce.« ', that istaken
to hold between any cognitive agent and his de se concept. An important constraint
on thisrelation would be that a de se concept denotesits “owner”:

Constraint 5.4
ViVe[Cooseli, ¢) — Aulc, )]

We may also add a uniqueness constraint. A person has only one de se concept:

? If aperson regularly at some times associates a set of properties with his de se self and at other
times another set of propertiesto it, it seems that we are dealing with akind of split personality. This
person has, in a sense, two minds. Locke's (Essay concerning Human Under standing, [1690, Bk. 2,
Ch. 27, 88 9-11]) criterion of personal identity is based on thisidea
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Constraint 5.5
ViVCl\V’CQ[(Cdese(i, Cl) N Cdese(i7 CQ)) — C1 = C2]

The introduction of de se concepts allows us to make a distinction in logical form
between propositional attitude attributions which are de re with respect to the
cognitive agent to whom the attitude is ascribed without necessarily being de seand
de se attributions. We may illustrate this in relation to a sentence like (5.8), where
“Mary” and “she” are presupposed to be coreferential .

(5.8) Mary thinksthat sheisstupid.
The weaker derereading is rendered by:
F 5.16 Jpdc[believe(ivay, P) A Ra(Coupias € P) A Au(C, ivay)]

Thisreading does not exclude that the de sereading istrue. The de sereading would
be represented by the following logical form:

F 5.17 Jp3c[believe(ivay, P) A Ra(Coupias €, P) A Coesel intarys €)]

It is easily seen that formulaF 5.17 and Constraint 5.4 together imply that formula
F5.16istrue. Theweaker reading (formulaF 5.16), but not the stronger one (formula
F 5.17), would be true in a situation where Mary is reading a paper she herself has
written and thinking that the author of this paper is stupid without realizing that she
herself is the author. (She might have forgotten that she wroteiit.)

Apart from a de se concept, the conceptual system of a person’s mind must also
be assumed to contain another essentially indexical concept, namely anow concept.
Itisquite natural, | think, to view the denotation of this concept as being afunction
of time (the identity function). In the same way as an attitude de re towards onesel f
doesnot need to be de se, attitudesde retowardsthe present moment of time does not
need to involve the now concept. The following kind of example will illustrate this.
Mary may competently and sincerely have asserted that November, 8th is Frege's
birthday, someone may have heard this and on November, 8th he may truthfully
say that Mary thinks that Frege's birthday is today. However, at the same time as
he says this Mary may believe that it is November, 7th and she would not assent
to the statement “Frege's birthday is today”. We are now in this situation justified
in holding that Mary believes both that Frege's birthday is today and that Frege's
birthday is not today. The former belief is an attitude de re towards today, but does
not involve her now concept, while the latter belief involvesthis concept. | assume
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that the notion of today is to be understood as the calendar day that contains the
now moment of time. (I am assuming that we quantify over stretches of time.) So, if
wetake‘ Pyimaa, t0 Stand for the relation between a person and any of his birthdays,
and ‘' Py’ to stand for the relation of temporal inclusion, we may render the logical
form of the statement “ Frege’s birthday istoday” as’ Py, o PoirthdayiFrege X 237, tow’
standing for the now moment of time that is supplied by the context. For the sake
of illustration, some lexical “decomposition” has been performed and the today
concept has been analyzed as a day in which the now point of time is included.*
Now, thisprLST formulawill indicate how we are to analyze the following statement
(5.9).

(5.9) Mary believesthat Frege's birthday is today.

To give an adequate analysis of this statement we will have to add an argument
indicating time to the predicates represented by ‘believe’ and ‘A,’. (Above, the
temporal aspect has been ignored to simplify things.)

F 5.18 Jpde;3eadesTeaTesIesIerdes| believe(ivay, P, tow) A Ra (Cin, €1)A
ERA(Cla Ca, CB) A %A(Cbirthdayy Cy4, CS)/\
Ry (3, ¢5,¢6) A Rs(cs,c7) A Ra(cs, p)A
Aa(c27 tn0w7 tnow) A Aa(c47 iFrege7 tnow)]

This analysis represents the reading of (5.9) that does not identify today as the
denotation of Mary’s now concept. (It is de re with respect both to Frege and the
time of utterance.) In the scenario suggested above, this reading makes (5.9) true.
Thereis however the stronger reading, that would reflect her sincere and competent
assent to “Frege’s birthday is today” and which would make reference to Mary’s
now concept. This stronger reading describes a state of affairs that does not abtain
in the imaginary situation sketched above. If we assume that the now concept is
denoted by ‘c.,, , we may render the logical form corresponding to this reading of
(5.9) as®
F 5.19 Jpde;3ezTeaTesTesIerIes[believe(ivary, s tow) A Ra (Cin, €1)A

Ra(c1, Cows €3) A Ra(Coirtnaay» €a, €5)A

R (e, ¢5,¢6) A R(cs, 7)A

Ra(cs, p) A Ag(Ca, irreges thow)]

* | do not however wish to suggest that the two issues of lexical meaning and sentence logical
form should be mixed up in thisway.

5 In order to simplify comparison with the logical form of the other reading, the numbering of the
variables corresponds to that of formula F 5.18.
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Again, we must assume that the denotation of a concept with a privileged status of
the kind occupied by the now and by de se conceptsisrestricted in an essential way.
The following constraint may be compared with Constraint 5.4.

Constraint 5.6
VA (Coows T, 1)]

This constraint and the stronger reading of (5.9) (i.e. formulaF 5.19) taken together
imply the weaker reading of the same sentence (i.e. formulaF 5.18). The advantage
of allowing a concept with continuously changing denotation is that it eliminates
the need to assume that there is aunique now concept correlated with every moment
of time. (Frege's theory is committed to such a sequence of Sinne.) This solution
will force usto recognize that denotation is time-sensitive: Concepts determined by
the ¢, concept may have different denotations at different times. Another solution
would be to assumethat thereis aunique now concept associated with each moment
of time. This move would turn denotation into a relation that is not time-sensitive.
(Thiswould be a more Fregean approach.)

It seemsthat all other indexically defined concepts somehow aredefined interms
of the now and de se concepts, and of non-indexical concepts, which is plausible
in view of the fact that the de se concept gives the spatial and the now concept the
temporal location of a cognitive agent. For instance, here may be defined as the
location of |1 now (but now cannot be defined as | here, because | have been here
many times).

5.7 Multiply Oblique Constructions

A propositional attitude attribution clause may occur as the that-clause complement
of a superordinate attitude ascription, for instance, asin (5.10).

(5.10) James believesthat Mary thinks that Fido is dangerous.

I will show that the approach to the analysis of propositional attitude attribution
sentences suggested here is applicable also to this case. We will also notice that the
kind of analysis suggested in this book will lead us to recognize that sentenceslike
(5.10) have a considerable number of readings.

Thelogical form of thethat-clause(i.e. of “Mary thinksthat Fido isdangerous’)
of (5.10) could look something like:
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F 520 ElpleIHCZ [think(iMaryvp) A §RA(Clv 6271)) A Cdangerous(cl) A CFido(C2)]

Thisreading is dedicto with respect to Fido. The different possibleways of reading
the that-clause corresponds to different beliefs being attributed to James. The for-
mula F 5.20 reads as ‘ PyinkivaryCrigoCaangerous Toa X £1x XIx X" in PFLST notation. If
we assume that the content of the belief reported in (5.10) is given by thisformula
and understand (5.10) de dicto with regard to “Mary”, we arrive at the following
logical form for (5.10).

F5.21 deydesdesTeyIesIegderdegIeqsIeqg
Je113eq3e3[ believe(iames, €1) A Ry(ea, ¢1) A Re(es, c2)A
R (€13, €a, 3) A Wy(cs, ca) A Ru(cs, €5)A
Ry (€12, €7, ¢6) A Wy(cs, c7) A Re(cq, c5)A
Ry (€115 €10, €5) A Cay (€10) A CZppprous(€11)A
szido(cu) A Cyiary(€13) A Cuinic(€14)

The sentence (5.10) has been analyzed in precisely the same way as sentences not
involving doubly oblique constructions. The that-clause content has been given a
first-order analysis and its content has been characterized in terms of concepts and
conceptual relations. What is new in this caseisthat the that-clause content itself is
rendered in conceptual terms, i.e. isaccommodated in the way suggested in Chapter
4. So, thisanalysis (formula F 5.21) assumes that there are concepts corresponding
to some of the conceptual relations. 'Cx,' is consequently the property of being a
concept of the 'R,' relation. Further, meta-conceptual properties are introduced.
€2 is the property of being a concept of the property of being a Fido concept.®
(€2, erowe 1S Understood accordingly.)

Note that we have only explored one possible reading of (5.10). However, the
present kind of analysis suggests that reports about propositiona attitudes that are
about other propositional attitudes are many-ways ambiguous. For instance, let us
consider just one word in (5.10), namely “Fido”. There seem to be the following
interpretational possibilities:

(1) “Fido” is understood de re relatively to thinks and de re relative to
believes.

® The FCFZid; property isintended to abide by thefollowing constraint:

Ve[CByo(c) = Vd[Au(c, d) = Vz[z € d = Crigo()]]]
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(2) “Fido” isunderstood de re relatively to thinks but de dicto relative
to believes.

(3) “Fido” is understood de dicto relatively to thinks and the existence
of aFido concept is understood de re relative to believes.

(4) “Fido” is understood de dicto relatively to thinks and the existence
of aFido concept is understood de dicto relative to believes.

Most other (content) words generate similar series of ambiguities and the interpre-
tational possibilities associated with each word are multiplied accordingly. Thisis
consequently a very fine-grained analysis. However, | think the distinctions made
make sense and that these ambi guities should not berejected as spurious. A sentence
like (5.10) is perhaps not experienced as highly ambiguous, but | think this is due
to the circumstance that sentences are almost always used in contexts that substan-
tially reduce the number of possible readings. We usually understand a sentence by
imagining a context in which it is used and we become aware of ambiguities by
considering it in another imaginary context of use.

5.8 Concepts and Anaphoric Reference

Pronouns are often used to refer back to entities referred to earlier in the discourse.
Some of these cases are interesting from the point of view of the analysis of
propositional attitude attribution semantics, especially thosewhereapronoun andits
antecedent are found on different sides of aborder between obliqueand referentially
transparent discourse.

The simplest case of this kind occurs when one of two coreferring terms is
found in an oblique context and the other oneis placed in areferentially transparent
position. An example of thiskind is (5.11).

(5.11) Fidoisadogand Mary thinks that he is dangerous.

In a case like this it seems that Mary’s attitude must be de re towards Fido. It is
characterized as being directly about Fido and nothing is said or implied about how
she thinks about Fido. The pronoun is the speaker’s way of referring to Fido. It is,
for instance, not possible to use “she” instead of “he” to indicate that Mary thinks
that Fido is a she-dog. So, the logical form of (5.11) plausibly appears as:

F 522 dog(iFido) A Elpzlc[think(iMaryvp) A §RA(Cdangerousv Cvp) A Aa(c7 iFido)]
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Another interesting case is the one represented by a sentence like (5.12).
(5.12) Jamesthinks that Fido is a groundhog, but Mary thinks that he isa dog.

Here, the antecedent of a pronoun in a that-clause complement is found in another
oblique context. In this case, both ade re and a de dicto reading is possible. The de
re reading would look something like:

F 523 ﬂpﬂc[think(ijames,p) A %A(Cgroundhogv C,p) A Aa(c, iFido)]/\
Elpzlc[think(iMaryyp) A §RA(Cdogv C7p) A Aa(ca iFido)]

This is simply the conjunction of two belief attributions which are de re towards
the same individual. There is also a de dicto reading of (5.12), which would be
compatible with a situation in which James and Mary are mistaken about the
existence of Fido. They have formed an idea of Fido, but there is no Fido. This
situation may have arisen, for instance, because they trusted afalse story in which
certain claims about Fido were made. How are we to understand the anaphora in
this case?n some sense, their attitudes are directed towardsthe sameobject. Thisis
what the anaphorain the report reflects. Now, there is nothing in the external world
to which “Fido” and “he” refer. They refer, if they do so at al, to thingsin Mary’s
and James minds, so to speak.” In the present framework the most natural way
of accounting for the connection between the two contents described in the dual
attribution (5.12) isto take them to involvethe sameindividual concept. Thiswould
lead us to assume the following logical form of the de dicto reading of (5.12):

F 524 EIplEl])Zzlc[think(iJamesvpl) A §RA((-"groundhoga Cvpl)/\
think(iMary7p2) A 'SRA(Cdogv Cap2) A CFido(C)]

This analysis assumes that one and the same concept determines the content of
the thoughts of two different cognitive agents. What in this imaginary case would
justify the idea that they possess the same concept is that each concept tokenwasin
some sense acquired in the same way. Mary and James might have heard the same
story about Fido, for instance, and if their other concepts were similar in relevant
respects they might have formed the same Fido concept.

A similar approach could be taken to a sentence like the following one:

(5.13) Mary thinksthat Fido is a groundhog, but he does not exist.

" Thisis an instance of what Geach [1967] callsintentional identity. Cf. Edelberg [1986].
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Again there is a pronoun which appears to be referring back anaphorically to a
male individual, but if this statement is true there is no such individual. The two
conjuncts are clearly connected by being about the same thing. Again, the present
framework suggeststhat it is aconcept. The second conjunct may be understood as
saying that Mary’s Fido concept lacks denotation. We may consequently render its
logical form as:®

F 5.25 Jp3c[think(ivary, P) A Ra(Cyoundnogs € P) A Crigo(€) A =31[Ay(c, 7)]]

5.9 Negative Existence

Should thetreatment in formulaF 5.25 be extended to negative existence in relation
to proper names generally?1 am inclined to think so. It only makes senseto say that
an “entity” doesnot exist when possible mental attitudes somehow give acontent to
the concept of the “ entity”. So, for instance, asentencelike (5.14), may be analyzed
asinformulaF 5.26:

(5.14) SantaClaus does not exist.
F 5.26 Y¢[Csantaciaus(€) — —3[A4(c, 7)]]

Thisformulasaysthat no SantaClaus concept hasa'A ,'-denotation. Wemay assume
that what characterizes such a concept isthat it isinvolved in the appropriate ways
inthe content of certainimportant beliefs and dicta about Santa Claus. Thisanalysis
is supported by the fact that “ Santa Claus” cannot be seen as referring to a material
worldindividual. Thiswould imply that thereis such an individual, which is denied
by the sentence under consideration. If “Santa Claus’ cannot be understood as
a name of a thing, | think that the most natural suggestion is that it stands for
something that emerges in people’s images of Santa Claus. A trestment along the
lines of that given to names read de dicto isthen the aternativethat is preferablein
view of systematicity. Thisishow we arrive at formulaF 5.26.

8 |t should perhaps be pointed out that the constraintsimposed on the conceptual system in Chapter
4 does not determine whether a proposition like p (in formula F 5.25) isto count as true or false or
as lacking denotation when formulaF 5.25 istrue. | think thisindeterminacy is warranted by the fact
that it is hard to say whether beliefs about things that are mistakenly assumed to exist are to count
as false or as truth-value-less, but | am strongly inclined to think that they are not true (cf. Russell

[1957]).
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5.10 On Nouns and Adjectives Relating to Propositional
Concepts

The present account of propositional attitude report semantics assumes that the
that-clause complementsof attitude verbsaredescriptions of propositional concepts.
Thisshouldlead usto expect that there are al so noun phrasesthat may be understood
as propositional concept descriptions and this seems to be the case, as we will see
shortly. There are both adjectives and houns standing for conceptual properties and
relations.

5.10.1 Propositional Attitude State Nouns

There are many nouns that are derived from propositiona attitude verbs and which
stand for attitude states of the corresponding type. Some verb/noun pairs of this
kind are, believe/belief, think/thought, observe/observation, conjecture/conjecture,
assume/assumption and suspect/suspicion. So, if we have mentioned that Mary
believes that Fido is a dog, we may go on to talk about Mary’s belief, or simply
about this belief. The word belief denotes a class of state types which may be
individuated at different levels of abstraction. A distinction may, for instance, be
made between Mary’s belief that Fido isadog and James' belief that Fido isadog,
but it isalso possibleto say that they sharethe belief that Fidoisadog. Aswe see, a
that-clause complement may be attached to anoun of thiskind and it is understood
as a description of the content of the corresponding propositional attitude state.

I will not address the issue of how discourse that seems to involve reference to
states should be handled in aformal semantics. Some collocationsinvolving averb
and a propositional attitude state noun seem to be extensionally equivalent® to a
corresponding propositional attitude verb, and can therefore be handled within the
present framework. For instance, to hold the belief that ... isto believethat ..., to
make the observation that ... isto observethat ..., and to make the assumption that
... istoassume that ..., and so on. At least, it seems clear that these constructions
with a semantically comparatively empty verb and a propositiona attitude noun
may be analyzed as standing for logically simple predicates.

? They are extensionally equivalent in the sense that it generally holds (for al p and X), that, for
instance, X believesthat p if and only if X holdsthe belief that p.
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5.10.2 Properties of Propositional Concepts

As was noted above, propositiona attitude states are sometimes individuated at a
level of abstraction where only their kind and propositional content matter. Propo-
sitional state nouns may consequently occur as heads in noun phrases that quantify
over propositional objects. For instance, consider an example like (5.15).

(5.15) Somebeliefsare false.

Inthiscase, “somebeliefs’ may be understood as* some propositional conceptsthat
have the property of constituting the content of a belief of some cognitive agent”.
The noun belief may consequently, in this case, be understood as standing for akind
of propositional concept. A meaning postulate like formula F 5.27 would express
the relation between the property of being a belief in this sense and the relation
represented by the verb believe.

F 5.27 Yz[belief(z) = Ji[believe(i, z)]]

Thisformula says that what someone believesis a belief.

It is possible to modify a propositiona attitude state noun with a genitival
attribute and this restricts the denotation of the noun phrase to attitudes belonging
to the elements of the denotation of the genitival noun phrase, asin (5.16):

(5.16) Mary’s belief that Fido isadog istrue.

Again it is possible to understand the subject noun phrase as quantifying over

propositional concepts (which is to understand it in accordance with Russell’s

[1905] theory of definite descriptions) or to see it as referring to a propositional

concept, in which case there is a presupposition that this propositional concept has

the characteristics mentioned (amore Fregean[1892] -Strawsonian[1950b] view).
A possible paraphrase of (5.16) is (5.17):

(5.17) Mary believesthat Fido isadog, whichistrue.

A difference between this paraphrase and (5.16) isthat it explicitly saysthat Mary
has a certain belief. This cannot plausibly be said to be a matter of presupposition
as Frege and Strawson would claim in relation to (5.16). The logical form of ade
rereading of (5.17) would look like formula F 5.28:

F 5.28 Jpde;Jeq]believe(ivay, p) A Ralcr, €, p)A
Caog(€1) N Ay(ca,irgo) A TRUE(D)]
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However, there are also casesin which propositional attitude state nounsirreducibly
stand for attitude states, for instance, in a sentence like (5.18).

(5.18) Mary’s belief that Fido is adog iswell-founded.

Itis not the content of a belief that is said to be well-founded, rather it is the belief
state as awhole. A well-founded belief belonging to one cognitive agent may have
the same content as a non-well-founded belief that belongs to another person. An
attempt to give the logical form of this kind of statement would force us to face
the issue of how state sentences are to be treated, and again | will not address this
guestion. It might be argued that the adjectivein (5.16) also should be understood
in the same way, i.e. as standing for a property applying to the belief state, rather
than directly to the belief content. | do not try to settle thisissue: | only claim that
formula F 5.28, where the property of being true is understood as applying to the
content of Mary’s belief, represents a possible way of understanding (5.16).

Thereareal so nounsthat sometimes seemto stand for categories of propositional
concepts. (The trivial example is of course the term propositional concept that
denotes the class of al propositional concepts.) Some nouns of this kind, such as
digjunction, conjunction, generalization, and negation connotethelogical properties
of the propositiona concepts denoted. The nouns truth and fact denote the class of
true propositional concepts (at least in some of their uses.) There are al'so a number
of nouns that denote classes of propositional concepts by describing their position
in atheoretical system, such as axiom, theorem, and corollary, or in an argument,
such as premiss and conclusion.

Adjectives may aso be used to ascribe properties to propositional concepts.
Among the relevant adjectiveswe find true, false, alleged, probable, evident, plau-
sible, obvious, well-known. Whether these adjectives are implicitly relational or not
is a controversial issue, but from the point of view of sentence logical form they
appear to stand for properties.

Ordinary copulative sentences like (5.19) may be used to ascribe properties to
propositional concepts.

L . true
(5.19) That F|d0|sadog|s{ afact }

A more common construction type is probably that with the that-clause as post-
poned subject and an anticipatory subject, consisting of an it token (cf. Quirk,
Greenbaum, Leech, and Svartvik [1972, 814.36]). An exampleis (5.20).
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(5.20) Itis{ g'];’aect }that Fido isa dog.

The adjective true and the noun fact have a peculiar status. The sentencesin (5.19)
and (5.20) are intuitively truth-conditionally equivalent to “Fido is a dog”. This
speaks against viewing the words true and fact as they are used here as standing
for properties. (A similar argument appliesto false.) The verb phrases“istrue” and
“is a fact” may be taken to represent an operator that undoes whatever effect is
accomplished by “that”. An analysis of this kind would claim “that p is afact” is
equivalent to “p” for any sentence p.!° (Some syntactic constraints would have to
be added.) However, some considerations speak against thiskind of anaysis. First,
it isinapplicable in cases like (5.21), where there is no that-clause whose content
may be affirmed.

(5.21) Everything Mary said wastrue.

Secondly, there are many adjectives and nouns applying to propositional concepts
for which similar eliminativist approaches are out of the question. Systematic-
ity considerations consequently support the idea that “true” and “fact” in (5.20)
stand for properties. Thirdly, it also seems clear that some propositional concepts
are sometimes true or false. These considerations support the idea that truth and
factuality should be seen as properties.

Some adjectives, when occurring in constructions like (5.19) and (5.20) will
turn the that-clause subject into an oblique context. Consider the casesin (5.22).

said
plausible
well-known
obvious

(5.22) Itis that Fido is awoodchuck.

Itis not generally possible to interchange words with the same denotation for each
other salva veritate in the that-clause of these sentences. They appear to be oblique
and ambiguous in the same way as the that-clause complements of propositional
attitude verbs and these adjectives are al so rel ated to such verbsin many cases. They
also seem to stand for cognition-related properties. These circumstances speak in

1% Thiskind of analysisis advocated by Ramsey [1927], Strawson [1949], and Hugly and Sayward
[1992]. A critical discussion of theideaisfound in Davidson [1990b].
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favour of viewing uses of that-clauses as complements to adjectives like those in
(5.22) and ascomplementsto propositional attitudeverbsassemantically equivalent.

There are also adjectivesthat are usedin thesekinds of constructionin sentences
that do not seem to say anything about propositional attitude states or their contents.
For instance, consider sentences like:

nice
(5.23) Itis{ sad that Fido is awoodchuck.
regrettable

All of these sentences may be understood as ascribing a properties to a state of
affairs. They imply that the that-clause postponed subject is factual and it does not
seem to be an oblique context. The analysis of these sentences seem to call for the
assumption that there are states of affairsor factsin the domain of discourse. | will
not discuss the matter further (but see Section 3.10).

5.11 Concluding Remarks

The aim of the present chapter was to demonstrate how the framework presented
in Chapter 4 appliesto a number of semantic problems. In Sections 5.3 and 5.4 the
cognitive significance of names and other content words was discussed. The main
conclusion was that they should be seen as standing for conceptua properties. The
analysis of ambiguities between de dicto and de re and between specific and non-
specific readings was addressed in Section 5.5. The accommodation of attitudes de
se was then discussed, and the problem of multiply oblique contexts was treated in
Section 5.7. Some of the most difficult kinds of problems confronting a semantics
for propositional attitude reports have thus been faced. Some additional issues
have also been addressed: Theinfluence of anaphoric relations within “conceptual”
discourse was briefly investigated in Section 5.8. Finally, we turned our attention
towards nouns and adjectives that stand for properties applying to propositional
concepts—or propositional attitude states.



6
CONCEPTUAL ATTITUDE
REPORTS

6.1 Introduction

Thereisanumber of English verbsthat may standfor relationsholding of acognitive
agent and a concept—propositional attitude verbs are a special case—, and which
enter into a number of different sentential construction types. Here, | will give an
overview of these verbs and show how the semantics of the sentential constructions
into which they enter may be accommodated within the framework introduced in
Chapter 4. | will do this by discussing a number of construction types in which
these verbs are used. | will begin by giving abrief survey of the class of conceptual
relation verbs. To simplify comparisons between different kinds of sentences, |
will then distinguish a number of abstract construction types, in which verbs of
this kind occur, and after having given a schematic overview of these construction
types, | will discuss each of them in some detail, trying to motivate the analyses |
have given. There will also be some discussion of the (so-called) parenthetical use
of propositiona attitude verbs, about some adjectives and adverbs that are closely
related to conceptual attitude relations, and about modal statements.

6.2 An Overview of Conceptual Relation Verbs

A classification of conceptua relation verbs may be based on different kinds of
properties. An intuitively important distinction among such verbs is that between
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communication verbs' and verbs which do not stand for communication-related
relations. Communication verbslike say, claim, stress, deny, and suggest occur with
that-clause complements and these constructions exhibit the same kind of semantic
behaviour (the samekinds of ambiguity andlack of referential transparency) asthose
involving ordinary propositional attitude verbs. From the point of view of issues
relating to logical form, communicative verbs of this kind behave as propositional
attitude verbs and it is therefore suitable to apply the term propositional relation
verb to verbs of both kinds.

Not al communication verbs are propositional, in the sense of not alowing
a that-clause complement. Among the exceptions we find speak, talk, and lie.
However, it seems that some non-propositional communication verbs stand for
communicative acts which are propositional in the sense that they must have a
propositional content. For instance, the verb lie is associated with a constraint
implying that an act of lying must have a propositional content, but does not
combine with a that-clause complement. (The conventional meaning of the verb
lie corresponds to a definition of lying as something like “intentionally saying
something false with the intention not to reveal these intentions’.)

Animportant feature of propositional attitude psychology isthat communicative
acts and propositiona attitudes may have contents of the same kind. Whether, for
instance, every belief may be expressed in communication may remain a contro-
versial issue, but it seemsto be a crucial tenet of propositional attitude psychol ogy
that most kinds of belief may be communicated.

There are a'so communicative attitudes that seem to be directed towards non-
propositional concepts. For instance, talk about, mention, and describe sometimes
combine with objects that refer to thingsthat, so to speak, only exist in a speaker’s
mind. This calls for a conceptual attitude analysis.

Mental attitudes such asthoserepresented by verbslikebelieve, know, and intend
are non-communicative in the sense that attitudes of the kinds they correspond to
may occur without being expressed in communication.? There are both state- and
event-like relations of this kind. Verbs like believe, intend, and hope represent
state-like attitudes. This is reflected in their tendency not to occur in progressive
form. Other non-communicative propositional verbs, such as decide, realize, and

! Surveys of English communication verbs are given by Austin [1962], Vendler [1972], and
Allwood [1978].

2 Thisis not to say that an agent’s ability to hold attitudes of this kind is independent from his
linguistic abilities. The philosophically controversial issue of to what extent various mental abilities
are conditioned by linguistic competence will not be addressed here.
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understand, are often used to represent kinds of momentary mental events. These
eventsconsist in general of changesin the propositional attitude statesof acognitive
agent. To decide, for instance, is (in one sense of this verb) to form an intention.?
Many propositional relation verbs are used systematically both in event- and
state-related senses. So, for instance, a word like understand (cf. Allwood [1986])
may be used asin (6.1) to describe amental event or asin (6.2) to describe astate.

(6.1) Mary suddenly understood that Fido is a groundhog.
(6.2) Mary hasunderstood for along time that Fido is a groundhog.

It seemsthat the content-related aspect of propositional attitudesis independent of
the differences between states and events. Any content that characterizes a state can
also characterize an event, and vice versa.

Some mental attitudes may be understood as having a content in form of a
property or individual concept. Verbs like think about, imagine, and fear may
stand for attitudes of thiskind. Again thisanalysisis motivated by thefact that these
attitudesmay bedirected towards* objects’ whosereal existenceisnot presupposed.

6.2.1 Criteria of Intensionality

Analyses in terms of concepts are intended to take care of intensional construc-
tions. A relevant question, then, is: How do we recognize an intensional context? |
think that the foremost criterionisthat it isacontext in which adefinite or indefinite
description or proper name may occur without there being an existential presupposi-
tion attached toit. Another related criterion isthe possibility of ambiguitiesbetween
de dicto and de re readings. However, it seems that the two criteria seldom gives
different results. Any mental attitude relation that may take a non-existing “thing”
asitsrelatum seems to be capable also of being directed towardsareal object. (For
instance, it is possible to describe someone as thinking about Atlantis—without
presupposing that this city ever existed—as well as about London.) The scene is
thereby set for de dicto/de re ambiguity in discourse about such relations and their
objects.

? Discussions of the lexical semantics of verbs of this kind are found in Kiparsky and Kiparsky
[1970], Bonevac [1984], Asher [1987], and Nivre [1987].
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6.3 Construction Types Related to Attitude Ascription

We may recognize a number of construction types used in statements about con-
ceptual relations. Before turning to more concrete cases, | will describe how these
types may be defined in syntactico-semantic terms, in order to be able to refer to
them in the exposition below, where these notions will be illustrated by concrete
examples. Thisanalysis will be based upon the idea that verbs are associated with
complements. The typical feature of complementsis that their presence to alarge
extent is conditioned by the choice of verb. Complements encode information that
is meaningful only in relation to a particular argument slot of the predicate repre-
sented by the verb. It should be noted that complement types as understood here are
defined in both semantic and syntactic terms.*

6.3.1 Complement Types

Inthissection, | will only giveabrief overview of the complement types: Discussion
of the analyses and further examples will be provided later.

The grammatical subject will be considered acomplement. In many of the cases
discussed below, the subject is required to refer to the cognitive agent with whose
mental states the statement is concerned. Let us call such a subject a cognitive
agent subject (CAS). Thiskind of subject may, of course, also be aquantified noun
phrase representing a quantification over cognitive agents. (Below, | will describe
the properties of noun phrase complements only as they occur as singular terms,
taking the generalization to cases involving quantification to be amatter of course.)
Another kind of subject that is relevant in this context is what | call information
sour ce subjects (ISS). These subjects may refer to cognitive agents as well as to
lifeless things and events. What characterizes an | SS complement is that it stands
for an entity that causally influences the mental attitudes of a cognitive agent.
The difference between CAS complements and 1SS complements is that a CAS
complement is associated with averb requiring a cognitive agent subject, whilethis
is not necessary when it comesto | SS complements.

Another kind of complement which is very important in the present context is
exemplified by a that-clause that characterizes a proposition. Such a complement

* The idea that verbs are to be classified according to which sets of complement they combine
with derives from valency and case grammars. For overviews of different theoriesin this traditions
see Lyons[1977, Chapter 12] and Somers[1987].
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may be called apropositional that-clause (PTC). Most of the statements discussed
previously in Chapters 4 and 5 involve constructions with a CAS and a PTC. A
closely related complement type consists of subordinate clauses introduced by a
whether (e.g. “He knows whether they will come.”). They will be referred to as
propositional whether-clauses (PWC). Propositions may also be described by
means of noun phrases, occurring as grammeatical objects, asin “Frege denied the
idea that Snne are language-dependent”. We may call these propositional noun
phrase objects (PNO). Some noun phrase objects may be seen as standing for
individual or property concepts (e.g. “Peter imagined a griffin.”). They may be
referred to as concept noun phrase objects (CNO). There are also houn phrase
objectsthat stand for other entities (e.g. material objects) than concepts. These will
becalled ordinary noun phraseobjects (ONO). Another type of complementisan
infinitival phrasethat may be analyzed as specifying aproperty concept (asin“Mary
wantsto buy aunicorn.”). A complement of thiskind may bereferred to asaconcept
infinitival phrase (CIP). There are also various kinds of prepositional phrase
complements. Those containing noun phrases specifying propositions (asin “Mary
believes in the Pythagorean Theorem.”), | will cal propositional prepositional
phr ases (PPP), and those contai ning noun phrases specifying individual or property
concepts (asin “James talked about Santa Claus.”) concept prepositional phrases
(CPP). These two labels may be prefixed with the preposition involved. Present
participle phrases (i.e. a present participle verb without a subject but with other
complements) sometimes occur as intensional complements, which will be called
conceptual present participle phrases (CPA). (An example of this is provided
by “Peter imagined Mary chasing a unicorn.”) (They sometimes occur governed
by a preposition.) Subordinate clausesintroduced by a wh-word is another type of
complement, which we may call wh-clause complements (WHC) (an instance of
which we find in a sentence like “Mary knows who wrote Begriffsschrift.”).

With the help of these complement type labels it is easy to define construc-
tion types simply in terms of which complements are present. For instance, the
basic construction of propositional attitude attribution sentences may be defined as
CAS+PTC. (The presenceof the verb may beleft implicit.) The semantic definition
of the complement typesindicateswhich analysis of their logical form is suggested
here. The constructions types listed in Table 6.1 will be considered in this chapter.
This table also gives examples of anumber of verbsthat enter into the construction
types discerned.



158 6. CONCEPTUAL ATTITUDE REPORTS

Construction Types Verbs

CAS+PTC know, believe, suspect guess, think, assume, hope,
wish, realize, see, hear, learn, say, claim, deny, ex-
plain, decide, agree, imagine, fear, confirm, prove

CAS+PNO explain, imagine, confirm, prove

CAS+PPP know, believe, think, hope, learn, fear, look

CAS+PWC know, see, ask, wonder, decide, confirm, prove

CASt+CIP hope, wish, intend, try, decide, agree, refuse, fear

CAS+CNO suspect, see (hallucinatory), hear (halucinatory),
seek, hunt, draw, imagine, fear

CAS+CPP think, hope, look

CAS+tWHC know, guess, realize, see, hear, learn, say, deny, ask,

wonder, imagine
CAS+CNO+CIP | know, believe, intend, take
CAS+CNO+CPA | suspect, see (hallucinatory), draw, imagine
CAS+ONO+as-CPP | know, see
ISS+PTC confirm, prove
| SS+PNO confirm, prove
ISS+CAO+PTC convince, persuade
|SS+CAO+CIP persuade

Table 6.1: Construction types and examples of verbs entering into them.
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6.3.2 Cognitive Agent Subject
and Propositional That-Clause

The sentences analyzed in the two previous chapters belong to the CAS+PTC
construction type, which there is no reason to discuss in greater detail here. From
the point of view of the approach in this book, it is the prototypical sentential
construction of propositiona attitude reports, making explicit the binary-relation
nature of propositional attitudes.

6.3.3 Cognitive Agent Subject
and Propositional NP Object

It seemsthat there are noun phrase objects naming propositions or quantifying over
them (PNO). Consider a sentence like: (6.3)

(6.3) Mary proved the Pythagorean Theorem.

If we understand “the Pythagorean Theorem” as aproper name, we may render the
logical form of (6.3) as:

F 61 proved(iMary7 iPythagorean-Theorem)

6.3.4 Cognitive Agent Subject and Propositional PP

This CAS+PPP construction typeis exemplified by a sentence like (6.4).
(6.4) Mary believesin the hypothesisthat Fido isadog.

This statement may logically be analyzed as a conjunction. It asserts that Mary
believesthat Fido isa dog and that that Fido isadog is an hypothesis. The logical
form of its de re reading may therefore be rendered as formulaF 6.2.

F 6.2 3pdcy3eq]believe-in(ivay, p) A hypothesis(p)A
%A(Clv 627p) A Cdog(cl) A Aa(c27 iFido)]
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6.3.5 Cognitive Agent Subject
and Propositional Whether-Clause

The CAS+PWC construction, foundinexample(6.5), isclosely relatedto CAS+PTC
constructions.

asked

wondered } whether Fido is a groundhog.

(6.5 Mary {
Theonly differencebetween thisconstruction typeand themorecommon CAS+PTC
construction is the choice of subordinating conjunction. Some verbs (e.g. know and
see) alow a choice between a PTC and a PWC complement. In these cases a
sentence of the form “ X V' swhether p” is truth-conditionally equivalentto “ X V's
that p or that not-p”. For instance, to know whether Fido is a dog is to know that
Fido isadog or that Fido is not a dog. So, (6.6) may be given the logical form of
formulaF 6.3.

(6.6) Mary knowswhether Fido isadog.
F 6.3 3p3de;Ies[know-whether(iyay, p) A Ra(cr, o, p) A Caog(€1) A Au( €2, ikino)]

The relation between knowing-whether and knowing-that mentioned above could
be expressed as followsin a*“meaning postulate”.

F 6.4 ViVp,[know-whether(, p;) =
Ipa[R(p1, p2) A (know-that(z, p;) V know-that(i, ps))]]

The choice of conjunction isin some cases dictated by the verb (e.g. in the case of
wonder). The choice of whether appearsto underline the interrogative nature of the
attitude expressed by a verb of this kind. PWC complements seem to be oblique
and incident to ambiguities in the same ways, and for the same reasons, as PTC
complements. This suggeststhat thelogical form of CAS+PW C constructionsisto
be rendered along the lines of the corresponding readings of structurally isomorphic
CAS+PTC constructions, e.g. asin formulaF 6.3.

6.3.6 Cognitive Agent Subject
and Concept Infinitival Phrase

An instance of the CAS+CI P construction typeis given by (6.7).
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(6.7) Mary wishesto speak.

The CIP may be understood as characterizing a property concept and (6.7) says
that Mary, so to speak, wishes to have this property. This analysis is motivated by
the circumstance that CI Ps of this kind are ambiguous (cf. the exampl e below) and
obliquein the samewaysas PT Cs. Thissuggeststhat they characterizeaconceptual
item. A CIP isnot propositional however, because it lacks a subject, but it can be
understood as a property concept. The logical form of this statement may therefore
be rendered as formulaF 6.5.

F 6.5 3c[wish(ivay, €) A Copear(€)]

Noun phrases in CIPs exhibit a clear ambiguity between specific and non-specific
readings (cf. Jackendoff [1975], [1980]). This is clearly seen in a sentence like
(6.8):

(6.8) Mary wantsto buy adog.

A specific reading of this sentence takes Mary to have a particular dog (real or just
afigment of her imagination) in mind. Her wish is, so to speak, directed towards
an individual concept. Thereis both a specific reading dere and one de dicto. If we
take buy to represent a two-place predicate, we may define the property represented
by the CIP in (6.8) under the specific reading de re by the PFLST predicate term
‘Poyix', Where iy’ isan individual constant standing for the (specific) dog Mary
wants to buy. This reading therefore corresponds to thislogical form:

F 6.6 JcdcieaTezTz[want(ivary, €) A Ra(cr, e2) A Ralea, 3, )N
Cowlc1) N Ay(es, ) A dog(z)]

Thereis no reference to a concept corresponding to ‘iy’. It isonly said that thereis
anindividual concept denoting a dog involved.

The specific de dicto reading of (6.8) isthe onethat takesMary, not the reporter,
to be the one who classifies what Mary wants as a dog. The CIP may therefore be
understood along the lines of the PFLST term ‘ Py, Py x Xiy’, which represents
the property of buying the dog ix. The specific reading de dicto will therefore be
assigned the following structure:

F 6.7 Jc3cyeaTezTeaTesTes| want(ivary, €) A Ra(ea,e3) A Re(eq, €3, ca)A
Rs(ca,e5) A Ra(es, es,¢) A Caogl€1) A Couylcs)]
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A non-specific reading of (6.8) assumesthat Mary’s does hot have any ideaof which
dog shewantsto buy: She just wantsthere to occur an event in which thereisadog
that she buys. The CI P may then be understood in accordance with the PFLST term
“Prog Pouy ™ x X1’ We may consequently render the non-specific reading as formula
F 6.8.

F 6.8 JcdcieadezIesTes[want(ivar, €) A R (c2,¢3) A Ry (1, €3, €a)A
%2(64’ C5) A %3(657 C) A Cdog(Cl) A Cbuy(CQ)]

6.3.7 Cognitive Agent Subject and Concept NP Object

A number of verbs enter into constructions that seem to call for the labeling
CAS+CNO. Consider (6.9).

(6.9) Mary seeksaunicorn.

A token of (6.9) may be true without there being any unicorns. This suggest that a
concept provides the “aim” of Mary’s quest. However, a de re reading is possible,
taking Mary to be seeking a particular real unicorn. (This reading may be ruled out
by the assumption that the speaker does not think that there are any unicorns.)

Again thereis both a specific and non-specific de dicto reading. The specific de
dicto reading takes Mary to be seeking what she herself considers to be a specific
unicorn, i.e. the “aim” corresponds to an individual concept. This reading poses
some problems. How are we to capture both that the “aim” is a certain individual
concept and that her mind, so to speak, connectsthis concept with unicornhood. The
latter seems to be a kind of belief. A possible analysis of this reading is therefore
provided by formulaF 6.9.

F 6.9 3pdci3eq[seek(ivay, ¢1) A believe(ivay, P) A Ra(ca, €1, p) A Cunicom(€2)]
Another solution to this problem isto take (6.9) to mean the same as (6.10).
(6.10) Mary triesto find a unicorn.

This transformation may be viewed as a matter of “lexical decomposition” (cf.
Dowty, Wall, and Peters [1981, p. 219], where this analysis is criticized). This
decomposition allows us to analyze the specific de dicto reading of (6.10) along the
lines of formulaF 6.7.
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Both the lexica decomposition solution and the one in formula F 6.9 are
unattractive because they assume a very indirect relation between form and con-
tent. A third possibility would be to assume that specific and non-specific seeking
represent two different predicates:

F 6.10 Jc[specific-seek(ivary, €) A Cunicorn(€)]

Thisanalysisassumesthat the distinction between specific and non-specificreadings
inthiscaseisamatter of lexical ambiguity and that it isnot reflected in the structure
of thelogical form. What speaks against thisanalysisis that the distinction between
specific and non-specific readingsin other casesis most naturally seen as pertaining
tological form.

The non-specific de dicto reading may be rendered as:

F 611 ElC[Seek(iMarw C) A Cunicorn(c)]

A similar idea prompts Quine [1958] to suggest that verbs of this kind should be
called attributary attitude verbs. They stand for attitudes towards attributes (i.e.
propertiesor, rather, in the present analysis property concepts). (If thethird analysis
above is adopted, ‘seek’, must be understood as standing for non-specific seeking,
in contradistinction to ‘ specific-seek’.)

Thereisaso aderereading of asentencelike (6.9). (Derereadings are dways
specific.) We may view it as involving an individual concept. Thus we arrive at a
logical form of thiskind:

F 6.12 dc3z[seek(ivay, ) A Ay(c, z) A unicorn(z)]

Thisanalysis of seeking de re assimilates this case to that of propositional attitudes
dere(cf. Section 5.5). It can al so be argued that seek sometimes standsfor arelation
that directly relatesacognitiveagent and an ordinary external world object. Thereby,
(6.9) read in this way becomes an instance of the CAS+ONO construction type.
Thisanalysis may be preferred as the most straightforward one.

6.3.8 Cognitive Agent Subject and Concept PP

A number of verbs behave just like seek with the single difference that they take a
CPP complement, rather than a CNO one, i.e. there is a preposition that mediates
between the verb and the relatum noun phrase. Among these we find look for,
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hope for, and talk about, where the present framework |eads us to suppose that the
verb and preposition together represent one relation. They alow al three kinds of
reading described in connection with CAS+ONO constructions. A number of these
verbs also seem to stand for relations that do not admit of non-specific readings, for
instance, refer to. (Referenceis, at least in books on semantics, a specific matter.)

6.3.9 Cognitive Agent Subject and Wh-Clause

The verb know is commonly used in what seems to be its basic sense—of hold-
ing a “justified true belief”—with subordinate wh-clause complements, as in the
sentences of (6.11).

who wrote Cratylus

what happened in 399 BC
when Socrates died

where Socrates was born
how Socrates died

why Socrates died )

(6.11) Mary knows

These statements al say that Mary possesses more or less specific knowledge
concerning the circumstances of the subordinate wh-clauses. These subordinate
wh-clauses are clearly, both syntactically and semantically, closely related to wh-
guestions. To know when Socrates died is to have an adequate and true answer to
question (6.12) below, and thiskind of relationship holds generally.

(6.12) When did Socrates die?

To takethe wh-complement to represent akind of property concept appearsto be
the simplest logically tenable analysis. The logical form of (6.13) will consequently
appear asformulaF 6.13, if we take die to represent a two-place predicate concept
(this predicate holding of a person and a time span if and only if this person died
during this time span).

(6.13) Mary knowswhen Socrates died.

F 6.13 Jpde;IeaTesTea[ know(ivay, p) A Ralc1, €a,e3) A Ra(es, ca, p)A
Cdie(cl) N AG(C% iSO(:rates) A quaI(C4)]
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This formula represents the logical form of a de re reading of (6.13). | have intro-
duced apredicate’ qual’ to represent the highly context-sensitiveproperty of being a
time span concept that would qualify asrepresenting acomponent of knowing when.
All discourse involving knowing who, knowing where, or knowing when must be
understood against background assumptions about what kind of knowledge would
qualify. These conditions are not a matter of conventionalized lexical semantics,
but must be assumed to be determined by reference to the practical or theoretical
significance of the pieces of knowledge in question. The ‘qual-clause is just away
of bringing this component into the picture without analyzing it.

There is also an intimately related kind of construction which is used to say
what someone knows, without fully specifying the content of thisknowledge. They
are constructions like the onesin (6.14).

the name of Plato’s mother
(6.14) Mary knows ¢ the year when Socrates died
the cause of Socrates’ death

These are construction with NP objects syntactically similar to some of the non-
doxastic uses of know. In the sentencesin (6.14), the verb is quite clearly used in a
doxastic sense. They may be paraphrased as follows:

what the name of Plato’s mother was
(6.15) Mary knows ¢ what the year when Socrates died is
what the cause of Socrates' death was

Someone, X, knows the name of Plato’s mother, for instance, if and only if there
isanameY such that X knowsthat Y wasthe name of Plato’s mother. The object
position in the (6.14) constructions appears to be an oblique context and we are
prompted to analyze the object as standing for a property concept. The construction
of the (6.14) examplesis consequently of the CAS+CNO type.

6.3.10 Cognitive Agent Subject, Concept NP Object, and
Concept Infinitival Phrase

The CAS+CNO+CI P construction is found in a sentence like (6.16).

(6.16) Mary took Atlantisto be a planet.
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It seems that both the CNO and CIP are oblique in a way that motivates this
labeling. The CNO in (6.16) appearsto stand for an individual concept and the CI P
for apredicate concept (as ususal). The predicate verb consequently seemsto stand
for athree-place predicate (four-placeif timeisincluded as afourth argument). The
logical form of (6.16) may thus be exhibited as formula F 6.14.

F 614 EI61362 [tOOk(iMary7 Cy, CZ) A CAtIantis(Cl) A Cplanet(c2)]

6.3.11 Cognitive Agent Subject, Concept NP Object, and
Concept Participle Phrase

An exampleof aconstruction of the CAS+CNO+CPA typeis provided by sentence
(6.17).

(6.17) Mary imagined Fido finding a unicorn.

The CNO and CPA labelings are motivated by the fact that the corresponding
constituents are clearly intensional. Here, it seems, the CNO (“Fido”) corresponds
to an individual concept (both a de re and a de dicto reading is possible, and the
CPA (*finding aunicorn™) may be seen as akind of clausal construction lacking a
subject. It may consequently be understood as standing for a property concept. The
noun phrase “a unicorn” is incident to a three-way ambiguity: It admits a specific
de dicto, a specific de re and a non-specific reading. The analysis proposed here
consequently recognizes six readings of sentence (6.17). The one that isde re both
with respect to “Fido” and “aunicorn” looks like formula F 6.15.

F 6.15 Jc¢ydeydezIesIesIz[imagined(ivary, €1, €2) A Ag(er, ima)A
ETEA(C57 Cy, C2) A ETer»(c?n C5) A Cfinding(CS)/\
A,(cq, ) A unicorn(z)]

Thetreatment of the other readingsfollowsthe same principles asthose exemplified
in the previous analyses.

6.3.12 Cognitive Agent Subject, Ordinary NP Object,
and Concept PP

The verb know occursin CAS+ONO+as-CPP constructions, e.g. in asentencelike
(6.18) below.
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Catiline

(6.18) Mary knows{ the governor of Africain 67 BC

} asariva of Cicero.

The meaning of statements of theform “ X knowsY as Z” (when used in the sense
of (6.18)) is not easy to pin down with precision, but it roughly means that X has
some knowledge about Y which is concerned with circumstances rel ated to the fact
that Y isare/lwas/were Z. (The precise nature of this relation is a difficult issue.)
Thisfact, it seems, must be known by Z. To be more precise, astatement of thiskind
generally implies” X knowsthat Y is/are/was/were Z”, with Y being read dere. It
seemstherefore that the object isto be labeled ONO: It appearsto be areferentially
transparent one. So, in the sentences in (6.18) the phrases referring to Catiline are
interchangeable salva veritate. It is possible to know the governor of Africain 67
BC asarival of Cicero without knowing that Catiline ever wasagovernor of Africa.
It also seemsto methat thereis no reading of (6.18) that imposes such a constraint,
i.e. inrelation to which the constituent 1abeled ONO is an oblique one.

The as-CPP seems to constitute an oblique context: Coreferential terms cannot
generally be substituted salva veritate for each other. The statements (6.18) and
(6.19) may very well differ with regard to truth value.

Catiline

(6.19) Mary knows{ the governor of Africain 67 BC

} asarival of Tully.

This suggests that know as in these cases represents a three-place relation holding
of acognitiveagent, an individual, and a property concept. So, the de dicto reading
of the shorter version of (6.19) may be rendered as:

F 616 ElCl 3C23C33C4[ knOW'aS(iMary, iCatiIine7 Cl) A %,—»(Cz, Cg)/\
%A(637 Cy, Cl) A CTuIIy(C4) A Crival»of(c2)]

6.3.13 Information Source Subject
and Propositional That-Clause

Thereareanumber of verbsthat enter into constructionswith PT C complements, but
whose subject isnot aCAS. Among these we find confirm, corroborate, and prove.
The subject appears to stand for a source of information that somehow influences
the mind of a cognitive agent, or, at least, potentially may do so. We may therefore
call subjects of this kind information source subjects (ISS). This source may be
another cognitive agent, but it may also be alifeless thing or an event (cf. example
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(6.20)). The PTC complement of these verbs aso appear to be as ambiguous and
oblique as those of propositiona attitude verbs. This also speaks in favour of the
ideathat they stand for relations that somehow are cognition-dependent.

(6.20) The Encyclopaedia Britannica confirmsthat Frege was bornin 1848.

The logical form of the de re reading of (6.20) should, in the present system, be
rendered as:

F 6.17 Je¢ydeaTezTesIpl confirm(ignesri, ) A Aa(€1, irege) A Ag(c2, iigas) A
Cbom(CB) A %A(CS7 €y, C4) A %A(C47 627p)]

6.3.14 Information Source Subject
and Propositional NP Object

Many verbs occurring in | SS+PTC constructions are also used in | SS+PNO con-
structions. Some verbs, likerefute, are used only in thelatter one. Thetwo construc-
tions are similar from a semantic point of view. The crucia differenceis that the
propositional argument is characterized by means of anoun phraseinthe | SS+PNO
construction type, an example of which is given by sentence (6.21), which may be
understood along the lines of formulaF 6.18.

(6.21) A letter confirmed all of Mary’s fears.

F 6.18 Jz[letter(z) A Vp[fear(iyay, p) — confirm(z, p)]]

6.3.15 Information Source Subject, Cognitive Agent
Object, and Propositional That-Clause

Information source subjectsal so occur in constructionswith cognitive agent objects.
The | SS+CAO+PT C construction is exemplified by (6.22).

(6.22) Peter convinced Mary that Venusis a planet.

Thisverb ismost naturally assumed to stand for a three-place relation that holds of
an “information source”, a cognitive agent, and a propositional concept. The PTC
isincident to the same kinds of ambiguity asin ordinary CAS+PT C constructions.
This is dso to be expected from the circumstance that the verbs occurring in
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this construction seem to stand for relations that may be explicated in terms of
propositiona attitudes. For instance, to convince A that p is to cause A to believe
(strongly) that p. So, the de re reading of (6.22) may be rendered as:

F 6.19 Jpde;Jeq] convinced(ipeers ivary, ) A Ra (€1, €2, p)A
Cplanet(cl) A Aa(c27 iVenus)]

6.3.16 Information Source Subjects, Cognitive Agent
Object, and Concept Infinitival Phrase

There is also a number of verbs that take part in 1 SS+CAO+CI P constructions, as
exemplified by sentence (6.23).

(6.23) James convinced Mary to buy adog.

In the sense relevant here, convincing someone means something like causing him
to form an intention, and the CI P in (6.23) clearly correspondsin semantic function
to the CIP complement of intention-related verbs (such as intend, try etc.). In a
context like this one, the verb cornvince may consequently be taken to stand for a
three-place relation holding of an “information source”, a cognitive agent, and a
property concept.” So, a non-specific reading of (6.23) may be rendered as:

F 6.20 Jpde;3eadesIeaTesTes[ convinced(isames, ivarys €1) A Couyl(€2)
/\Cdog(CS) N %A(CQ, C4) A §RX(C3, Cy, C5)/\
R (es,c6) N Ra(cs, 1)

6.4 Parenthetical Use of Propositional Attitude Verbs

In ordinary CAS+PTC propositional attitude report constructions the PTC is a
subordinate clause and in asense it has a subordinate role also semantically. Such a
report may primarily be about acognitiveagent and hismental attitudes. Sometimes,
however, it is the PTC content that is in the focus of interest. That this content

5 Jackendoff [1985], discussing asimilar sentence, thinksthat the attitudeistowardsa contemplated
action. Actions, it seems, are contemplated under a certain description (hardly auniquely identifying
one). However, | think that the Cl P complement standsfor a property concept representing a property
of the agent having theintention in question, namely the property of performing an action with certain
characteristics. The CI P must be of an appropriate kind: To* convincesomeoneto be Mary’s brother”,
for instance, does not make sense, if the words are understood “literally”.
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happens to be the content of a propositional attitude state may be of subordinate
significance. Thereisakind of construction, peculiar to certain propositional attitude
verbs, that is used in these cases. Urmson [1952] callsit the parenthetical use of
propositiona attitudeverbs. A sentencewhereaverbisusedinthisway corresponds
to a sentence with an ordinary PTC complement. Syntactically, the parenthetical
use® is characterized by two features: The content of the propositional attitude is
rendered by an ordinary indicative main sentence and the propositional attitude
verb and its other complements are inserted somewhere within or at the end of the
indicative sentence, asin the following examples.

(6.24) Your houseis, | suppose, very old.
Frege was alogician, you know.
Heisdead, | amsorry to say.

Theitalicized groups of words seem to modify amain sentence, rather than to bethe
sites of the superordinate verb. Thisis also reflected in the circumstance that what
seems to be stated is the content of the non-italicized main sentence. For instance,
an assertion of (6.25) will plausibly be understood as a statement about animals
rather than about the speaker’s mental states.

(6.25) Groundhogs are more common than woodchucks, | guess.

It even seems to be possible to hold that an utterance of (6.25) will be false even if
the speaker actually guesses that groundhogs are more common than woodchucks.
By adding “I guess’ the speaker just weakens the assertoric force of his utterance.
Hiswordsdo not suddenly reveal that what seemed to be an utterance about animals
in fact was one about his propositional attitudes. These intuitions are not too strong
and may no doubt be contended, but if we assume that they are correct, it seems
that the italicized groups of words in (6.24) and (6.25) should be understood as
independent comments, which, so to speak, are made in passing. So, the comment
“I guess’ in (6.25) may be read as involving an implicit indexical reference to the
preceding sentencetoken, i.e. as“| guess (that) groundhogs are more common than
woodchucks.” An alternative analysisisto treat these sentences as syntactic variants
of the corresponding PTC constructions and take them to be truth-conditionally
Synonymous.

5 | defineit in syntactic terms, whereas Urmson [1952] rather understands the parenthetical usein
semantico-pragmatic terms. Urmson’s analysis is challenged by Charlesworth [1965].
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Aijmer [1980, p. 13-15] draws a distinction between two kinds of reading of
propositional attitude attribution sentences. There are literal readings which take
them to be about mental attitudes and there are conversational readings which take
them to be assertions of the PTC content. (The latter kind of reading corresponds
to Urmson’s* parenthetical use”.) For instance, consider Aijmer’s example (6.26).

(6.26) Scientists believe that nuclear power is dangerous.

The literal reading takes this to be a statement about belief, whereas the conversa-
tional reading takes it to be an assertion that nuclear power is dangerous preceded
by an epistemic qualifier. This epistemic qualifier is just an indication of a rea-
son to trust the main assertion. However, from the point of view of BTC-meaning
(cf. Section 2.7.4) | think that we should not assume that there is an ambiguity
of the kind Aijmer describes. There is no reading of (6.26) that would make it
truth-conditionally synonymous with “nuclear power is dangerous’. It is possi-
ble to express the belief that nuclear power is dangerous and that this belief is
well-founded by uttering (6.26), and to make these points may be more important
than to say something about the beliefs of scientists. But both messages may be
communicated by means of saying something about the beliefs of scientists. So,
the level of BTC-meaning may be taken to be insensitive to this distinction (“lit-
eral”/* conversational”) between communicative intentions; Both kinds of use may
be served by the same BTC-meaning.

6.5 Conceptual Relation Adjectives

There is a number of adjectives that may be viewed as standing for conceptual
relations. Thisisillustrated by a sentence like (6.27). Both the subject and the CI P
complement of the adjective appear to be intensional contexts.

(6.27) Peter issaid to be amurderer.
Sentence (6.27) may be read de dicto in thisway:
F6.21 ElCl ElCz [Said(Cl7 C2) A CPeter(Cl) N Cmurderer(CZ)]

Thereishowever astrong preferenceto understand the subject of constructionslike
(6.27) dere, and this reading may be rendered as:

F 622 ElCl E|C2 [Said(Cl, C2) A Aa(Cl, iPeter) A Cmurderer(c2)]
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In this situation, Peter may be taken to be more directly involved. If we eliminate
the concept that mediates the reference to Peter, the de re reading will rather look
like:

F 6.23 3e¢[said(ipeters ¢) A Conurgerer( )]

The analysis represented by formula F 6.23 is simpler than that of formulaF 6.22,
but the latter may be preferred becauseit allows usto assume that the first argument
of 'said' alwaysis a conceptual one.

It seems to me that there is a tendency to avoid non-specific readings of the
subject of this construction. If they are, a sentence like (6.28) only has specific
readings (one de re and the other one de dicto), and thiswould explain why onelike
(6.29) sounds strange (at least to my ears).

(6.28) A logician issaid to know the proof.
(6.29) ?Any logician issaid to know the proof.

Therelevantintuitions arenot too strong, and other speakersof English may disagree
about these judgments.

6.6 Epistemically Qualifying Adverbs

Urmson notes that the kinds of comments that can be made by means of parentheti-
cally used propositional attitude verbs often also can be made by means of adverbs.
Instead of inserting “1 think”, one may modify an assertion with probably much to
the same effect in many cases. Some sentence adverbs of this kind seem to turn
the sentence in which they occur into an oblique context. These adverbs include
probably, allegedly, obviously, certainly, evidently, according to ..., and in plain
words. Most of them are related to propositional attitudes. For instance, (6.30) is
roughly synonymouswith (6.31).

(6.30) Accordingto Mary, Fido isa groundhog.
(6.31) Mary holdsthat Fido isagroundhog.

Thelogical form of (6.30) is, | think, best understood as being of the same structure
asthat of (6.31). The other adverbsin thisgroup are not relational in the same way.
A sentence like (6.32) may be read along the lines of (6.33).
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(6.32) Fregeisobviously the greatest logician since Aristotle.
(6.33) Itisobviousthat Frege isthe greatest logician since Aristotle.

It seemsthat adverbslike allegedly, clearly, and plausibly are best seen as standing
for properties applying to propositional concepts (cf. McCawley [1973]). Thisis
also supported by the fact that these adverbs make the sentencesin which they occur
incident to the ordinary kinds of ambiguity and obliqueness of intensional contexts.

An adverbial expression likein plain words seem to work somewhat differently.
A sentence in which it is inserted becomes logically stronger. | think “in plain
words” should be seen as ameta-comment and a sentencelike“z is, in plain words,

p”, for instance, may be understood as the conjunction “z is p”, and “‘p’ consists
of plainwords’.” Those of my intuitions relevant here are not too strong.

6.7 Modal Statements

Modal sentences provide, along with propositional attitude attributions, the prime
examples of oblique constructions. Certain kinds of necessity and possibility may
be said to be matters of epistemic modality. An epistemic possibility is something
that is compatible with a certain body of knowledge, while a state of affairs is
epistemically necessary if abody of knowledgeimpliesthat it obtains. These kinds
of modality are intimately connected to propositional attitudes and the framework
of Chapter 4 isapplicabletotheir analysis. Let usconsider asentencethat obviously
involves epistemic modality:

(6.34) Fido may, for adl Mary knows, be a groundhog.

The de re reading of this sentence should, | think, be analyzed along the lines of
formulaF 6.24.

F 624 Elpzlclzch[EP(pv iMary) A §RA(Clv CZ) A Cgroundhog(cl) A Aa(627 iFido)]

Inthisformula, ‘EP’ (to be read * epistemically possiblefor”) standsfor therelation
holding between a cognitive agent and what may be the case for all he knows.
What motivates this assimilation to propositional attitude attributions suggested by

T Quine [1943], [1960b, p. 153] suggests a similar analysis of the sentence “Giorgione was
so-called because of hissize”.
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formula F 6.24 is mainly the inherent connection to propositiona attitudes and the
fact that “Fido” and “be agroundhog” seem to be placed in acontext that is oblique
in the same way as a that-clause complement of a propositional attitudeverb is. So,
codesignativewords cannot be interchanged salva veritate, and (6.34) isopen to the
same kinds of reading as the sentence “Mary believesthat Fido is a groundhog”.

In Section 4.4.5 an analysis of alethic modality was suggested. There are other
kinds of modality than epistemic and aethic, and the analysis of modalities is a
philosophically controversial matter into which | will not delve any deeper here.

6.8 Conclusions

The aim of this chapter has been to show that the kind of analysis suggested in the
previous chaptersis applicable to awide range of sentence types used to talk about
the content of mental states. It isimpossible to demonstrate that every sentence of
thiskind can be accommodated in anatural and plausibleway, for the smplereason
that thereisno definition of thiscategory of statement to take asthe point of departure
for ademonstration of such aclaim. Thischapter has however shownthat the present
framework of propositional attitude report semantics is systematically applicable
to awide variety of sentences used to make conceptual attitude reports and that it
allows usto account for the semantically relevant ambiguitiesthat are encountered.
The interested reader will take this as an invitation to look for statements that can
falsify this claim.

| also think that the examples in this chapter have shown that many of the kinds
of intensional entities (concepts) posited in Chapter 4 provide the relata of mental
attitude relations. Propositional concepts are the relata of propositional attitudes,
while individual concepts enter the picture as the relata of attitudes in specific
readings of constructionsinvolvinga CNO or CPP complement. Property concepts
areinvolved in non-specific readings of the same kinds of complementsand of CIP
and CPA complements. Interestingly, there does not seem to be any complement
type that corresponds to relational concepts.

Six of the conceptual complement types may be seen as a product of two clas-
sification principles: First, thereis the three-way distinction between propositional,
predicative, and individual concepts. Secondly, there is syntactically based classi-
fication distinguishing between clausal construction (i.e. those headed by a verb),
noun phrases and prepositiona phrases. Their interrelationship is made clear in
Table6.2. It isnot indicated in this table that the CPA complement type sometimes
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Phrase Concept Type
Type propositional | predicative | individual
clausal PTC CIPICPA -
nominal PNO CNO
prepositional PPP CPP

Table 6.2: Conceptual Complement Types

occurs governed by a preposition.

The present treatment is intended to apply to all kinds of intensional language
use. The am of the present chapter has been to give an overview of sentential
constructions in English that involve intensional complements and to demonstrate
how they can be accommodated in the Chapter 4 framework. It cannot be proved
that all relevant constructions have been taken care of—they probably have not—,
but I do think that the examples discussed in this chapter should have increased our
confidencethat all kinds of intensional discourse can be given an adequate treatment
within the present framework.

Another questioniswhether thiskind of analysisisapplicableto the correspond-
ing constructions of other languages. It seems that languages quite closeto English,
such as Swedish, German, and French, allow constructions that are isomorphic to
those discussed here and analyzable in the same way. It lies outside the scope of
the present work to investigate to what extent the semantic framework introduced
in Chapter 4 is universally applicable to human languages, but the conjecture that
it will apply as favourably to most germanic and romance languages as to English
does not seem too bold.

Another question of extensibility isthis: Can the present treatment be “ saved” if
it turns out that alogic more powerful than first-order predicate calculusis needed
to take care of natural language semantics? Those conceptual relations that have
been recognized here (R.', R=, Ry, W\, ', |y, and R,') are derived from
PFLST and are thus tailored to the accommodation of first-order content, but the
general approach will also extend to some more powerful formalisms. For instance,
a predicate-functor logic equivalent to Montague's [1973] intensional logic could
quite easily be defined. Non-logical constants would have to be typed, but variables
could be eliminated in the same way as before and only a few new functors would
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haveto beadded. A decision to usethisintensional logic to take careof propositional
contents would consequently not preclude a treatment of propositional and other
conceptual attitude reportssimilar to that proposed here. (However, themain reason
for using Montague's logic is that it makes another treatment of attitude reports
possible.) So, the general idea that attitude contents are to be seen as hodes in a
network of logically related conceptsis to some extent independent of the question
of what kinds of concepts there are and how concepts might be logically related to
each other. (Montague'slogicimpliesaricher inventory of concept typesandlogical
relations.) Now, isit possible to define a content representation language that makes
a concept network approach impossible (i.e that is not equivalent to a predicate-
functor language)? Perhaps, but such alanguage would be strikingly different from
ordinary formalisms like first-order predicate calculus and Montague's intensional
logic, and it is hard to imagine a possible reason why to use such a language (if
thereis one).
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CONCLUSION

7.1 Recapitulation

I will conclude this thesis by briefly recapitulating the aims and achievements of
the work that has been reported here. After introducing the subject of propositional
attitude reportsin Chapter 1, | turned, in Chapter 2 to thetask of giving an overview
of the assumptions and methodological practice lying behind truth-conditional ap-
proaches to natural language semantics. | tried to show how the notion of truth-
conditional content belongs to an account of language use as purposive behaviour
guided by intentions entering into a structure of means to ends.

The aim of Chapter 3 was to give an overview of what philosophers, logicians,
and linguists, mainly those belonging to the post-Fregean traditions of analytic
philosophy and forma semantics, have said about the semantics of propositional
attitude attribution statements. A number of different approaches to their seman-
tics could be distinguished. Consideration of them and their difficulties warrants
the conclusion, | suggested, that propositional attitude discourse should be ana-
lyzed as characterizing attitude content in terms of a system of fairly abstract and
primitive content elements (concepts). In Chapter 4, | developed this idea fur-
ther, trying to refine it and implement it in a powerful, yet simple and formally
constrained theory. The novel feature of this formal system is that its structure
is derived from a Quinean predicate-functor logic, which alows us to eliminate
certain unnecessarily complicated features of traditional logical calculi (variables
and the mechanisms of variable binding). This step makes it possible to recognize
only two kinds of concepts: individual conceptsand predicate concepts (of different
degrees), propositional concepts being zero-place predicate concepts. Chapters 5
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and 6 demonstrated further how the formal framework of Chapter 4 may be applied
to various English constructions. The problems associated with the analysis of that-
clause complements were addressed in Chapter 5, which also provided treatments
of “conceptual” anaphoric reference, and of nouns and adjectives that stand for
classes of propositional concepts. Chapter 6 gave an overview of different kinds
of propositional and other conceptual attitude attribution sentencesin English and
showed how the logical forms of these locutions could be rendered in accordance
with the ideas presented in Chapter 4.

7.2 Evaluation

The main contributions of the present thesis are the inventions of the formal frame-
work developed in Chapter 4. The key idea—to derive asystem of conceptsfromthe
structure of (a) Quinean predicate-functor logic—is, asfar as| know, original. This
ideaisrewarding in two respects. Firgt, it allows usto characterize content in terms
of concepts and logical relations, locating them in a conceptual network, without
having to introduce any non-conceptual items to get the logical relationships right.
In particular, thereis no need for any kind of variable or [abel to take care of quan-
tification or cross-identification of argument places. Secondly, the system is quite
simplein that only seven basic conceptual relations (R, R~ R, B, R, Ry,
and R,") are needed to express any kind of conceptual relationship expressible in
first-order predicate calculus.

A possible objection against the present treatment may be answered at thispoint.
The quitefine-grained analysisthat is required by the six basic conceptual relations
often makes conceptual constraints expressed in the logical forms of propositional
attitude attributions quite complicated (interms of the number of clausesnecessary).
However, this complication may berelegated to the background if common kinds of
non-basic conceptual relations are defined in terms of the basic ones. (An example
is provided by formulaF 4.9 on page 109.)

The advantage of an abstract content approach of the present kind over senten-
tialist accountsand standard possible worlds approachesisthat contentsare allowed
to be just as finely discriminated as the semantics of attitude reports requires. Stan-
dard possible worlds accountsidentify equivalent propositions and the implausible
principle that all cognitive agents are logically omniscient is, so to speak, built
into the system. Natural language sententialist accounts are marred by the diffi-
culty that the content of a sentence depends upon its context of use and by the fact
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that differencesin wording does not need to be taken to be cognitively significant.
Davidson’s paratactic account evades the first of these problems, but the price paid
isthat there is no structure read into the attitude contents. The present account tries
to be richer in that respect. However, the abstract content approach proposed here
may be understood as a kind of artificial |anguage sententialist approach.

An important advantage of the treatment of the logical form of propositional
attitude reports proposed hereisthat it indicates away of dealing with afairly wide
range of contents (viz. thoseit ispossibleto expressin first-order predicate cal culus)
within aquiterestrained framework. It istherefore plausible that the present account,
due to its simplicity, ontological economy, and formally constrained nature, could
be of use in a computer application, e.g. in a knowledge representation language
capable of stating hypotheses about mental attitudes.

The present study may also prove valuable in directing its readers attention
towards Quinean predicate-functor logic. A new notation may suggest new ways of
looking at things and predi cate-functor logic represents a conception of quantifica-
tion and the relationship between syntax and semantics that is quite different from
that embodied in ordinary predicate calculus. Predicate-functor logic may prove a
source of useful insights also in other areas of application.

The formal framework introduced in Chapter 4 isintended to apply to all kinds
of discourse about intensional attitudes. Chapters 5 and 6 survey different kinds of
intentional idiomsin Englishand show that they can beaccommodatedin aplausible
manner. This work consequently gives an overview of intensional constructionsin
English and suggests a uniform and systematic treatment of their semantics.

The aim of the present chapter was to place the truth-conditional account of
propositiona attitude report semantics given hereinto alarger picture of the use of
such reports. | argue that the information encoded by the conceptual systemis of the
kind that language users may plausibly be assumed to grasp in their understanding
of language.

7.3 Issues for Further Investigation

A commonplacein thefina chapter of a dissertation isa paragraph about prospects
for further research, suggesting the picture of an ongoing inquiry proceeding like
the exploration of unknown territories. In this context this picture is aimost ridicu-
lous: Discourse about propositiona attitudes is a very well-known thing and—in
a sense—we all know what we are doing when we engage in it. Yet, it has shown
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itself to be a theoretically very difficult phenomenon: Almost every claim that is
made about it gives rise to new questions and any possible argument invites new
objections. Every little detail of a theory about propositional attitudes seems to
suggest an issue for further consideration.

However, | think that the present account may be taken as a point of departure
for the investigation of a number of issues. One is suggested by a deficiency of
the present work, namely that it does not account for the strength of propositional
attitudes (other than as a distinction between attitude relations [e.g. between suspi-
cion and corwviction]). Belief and desire are formalized as a simple either-or matter,
while they often are described as a matter of degree. A belief, for instance, may
be everything from a vague feeling to a conviction. Decision theory suggests ways
of dealing with belief strength, but the problems are considerable: Ordinary belief
reporting practice does not seem to measure this strength in mathematical terms.
An issuethat may be worth addressing is consequently how the present framework
could be augmented to allow attitude strength to be accounted for.

A formalized semantics like the one put forth here may aso be taken as a point
of departure for more empirically oriented studies. An interesting issue is to what
extent the kind of semantic possibilities that have been accommodated here are
being put to use in actual propositional attitude reporting practice. To what extent
are, for instance, de re and de dicto and (in the | atter case) specific and non-specific
readings actually found?

Practical reasoning about propositiona attitudes is another possible object of
empirical study. How do people arrive at hypotheses about such matters and how do
they defend the claims they make about other people’s propositional attitudes? An
investigation of reasoning on propositional attitudes would have to make assump-
tions about the logical structure of the relevant premisses and conclusions and the
account given hereisapossible candidate for the account that is needed to that end.

Another avenue for further work would be to incorporate the proposals made
here in a more extensive semantic account of a language, or in afully formalized
compositional semantics. Implemented on acomputer, such a system could be used
asatool in empirical studies of the kind suggested above. An even more ambitious
task would be to develop computer models of propositional attitude interpretation.
The system proposed here would—in view of its formally constrained and concep-
tually parsimonious nature—be a good candidate for a knowledge representation
framework within which to formalize hypothesesabout propositional attitude states.
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