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AN EXAMINATION OF GLQBAL CONVENTIONALISM

N .
STEVEN G. ‘SHAW

‘

A number of issues are addresgbd in order to evaluate thg;
-’ N -

)
case for a significant form of global conventionalism (GC). A variety

.» of positions which have been laQelled conventionalist - the Duhem the-

sis, local conventdionalism, trivial semantic convenfion&lism (TSC),
and the weltanschauungen view - are characterized and their relations
to GC'are explored. The relations between GC on the one hand and in-

. strumentalism, realism, and the model -theoretic approach, oﬂ the other,
are also-analyzed. The attempt is made to pro&uge a more explicit and
nore rigorous ‘formulation of the'cla%ms inherent iﬁ GC. GC is init;al-
ly characterized, less precisely, as the doctrine which asserts. that
there may exist alternative theories which handle exactly the same data

- but which are genuinely distinct. A formal concept of intertranslata-
bility is subsequently introduced and defended as a criterion of theory
synonymy. GC is apparently not supported on any general logical grounds.
Furthermore, there exists no pair of theories instantiating GC. It is
unlikely that such a pair of th:ories could be constructed. A brief
assessment of the major arguments for conventionalism which have been
'constructed with reference to theories that convey a physical geometry

(the context where GC is most plausible) is presenied. These arguments

actually appear to support nothing stronger than TSC. The conclusion
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drawn is that no
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sound argument for.GC h
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as ever been presented. -The

popularitmgof ‘the doctrine apparently owes, a greatedeal tb certain

conceptual confuSions oper
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ative in the literature.
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These are discussed. . .
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. global conventionalism betrays some serious conceptual confusions. An

A 3]

. . PREFACE <
) - .

It is our view that the literature devoted to the topic of

[y
’

indispensible preliminary step in assaying the doctrine thus involves

the .clarification of the 'precise claims advanced by the doctrine. Hence,
the firgi three chapters of this thesis are devoted largely to the task
of conceptual clarification, a task which proceeds on several fronts,

- In Chapter I, a number of other_&octrines and conjectures which
have been tagged with the label of conventionalism are characterized,
and their relations to the global variety are analyzed. Global conven-
tionalism is characterized at the outset as the doctrine which asserts
that~tpere may exist alternative theories which handle exactly the
same d&éa, but which are genuinely dis;inct. Admittedly, this accounf
is itself an inadequate one. In particular, the notion of ndistinct-
néss" reﬁuires further elaborati;n. However, the reader will be asked
to forebear and to content himself, for a time, with this first appro;i-
mation. It is adequate for our purposes in Chapter I and Chapter I1I..

\ The éther forms of conventionalism which are identified are:
trivial semantic conventionalism, local conventionalism, the Duhem
thesis, and the weltanschauungen analysis of scientific theories. Of
these, perhaps the most important to consider are the Duhem thesis and

trivial semantic conventionalism. The conclusion drawn in Chapter I

is that the four additional varieties of 'conventionalism'" referred to

\ -

.
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are quite di‘tinct from the global brand.. This contradicts a prfyalent
notion that there exists a close conceptual or logical relationship

between the Duhem thesis and global conventionalism. This association

assumes two distinct forms. In some instances, the doctrines are sim-

“ply conflated: the Duhem thesis is taken to represent an assertion of

'S

global conventionalism. In other places it is merely maintained that

N 1

[l

the Duhem thesis affords sohe support for global: conventionalism,
According to the anal}sis put forward in Chapter I, both forms of asso-
ciation are misconceiged.‘

An even more serious confusion involves the failgre to dis-
tinguish adequately between global conventionalism and trivial semantic
conventionalism. In Chapter III, a purported "refutation" of global
conventionalism is discussed. In this particular case the doctrine
which is represeﬂted as global conventionalism is apparently none other
than trivial semantic conventionalism, In other instances the confu-
sion of trivial semantic conventionalism with global conventionalism has
lead to the mistaken evaluation of the latter as true but entirely tri-
vial,

With resﬁect to the weltanschauungen analysis of science, the

term '"conventionalism' appears rather misleading. However, we argue

.that it is possible to formulate a version of global conventionalism

»
s

within the constraints imposed by this point of view. The relevant

-

restriction is the denial of the observational-theoretical dichotomy .

. lcf. John Losee, A Historical Introduction to the Philosophy
of Science, (Oxford: Oxford University Press, 1980). wThe Convention-
alist point of view received further support from Pierre Duhem's
analysis of the disconfirmation of hypo{hesesﬂz p. 165. .

o
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Nonetheless, a basic premise of this thesis is that the distinction
does stand, and we procged to locate the potential-for conventionalism

in the theoretic portion of our theories. . ‘

-

]

In Chapter II, we attempt to clarify the concept of global
conventionalism along another dimension. Here we explore the relations
between global conventionalism, on the. one hand, and instrumentalism,

scientific realism, and the model-theoretic approach ‘to the analysis of

- the cognitive status of theories, on the other. The traditional asso-

ciation of global conventionalism with instrumentq&ism is rejected,
and we argue that global conventionalism is neutr;1 with respect to
these other points of view. The possibility .that global conventionali
ism may actually be a.semantic, rather than an epistemological, claim
is ?éised? The appropriateness of fofmal approaches to the issue.of
conventianalism - both a semantic approach and a purely syntactic *
approach - is discussed.

Chapter II; represents an attempf to crystalize tﬁe concept
of global conventionalism in a precise and rigorous formulation. To
this end we.invoke certain formal concepts of ﬁodel theory. The major
task undertaken in this chapter is that of providing a rigorous account
of what is intended by the asseftion that two theordies are '"distinct'.
Four different formal criteria of theofyciynonymy are formulated and
subjected to critical scrutiny. A formal criterion of strict inter-
translatability is selected as thé appropriate one and is subsequently

defended against recent criticisms. A complete and rigorous formula-

tion of the doctrine of gfobal conventionalism incorporating this ,
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account of" theory synonymy is‘ presented. In l.ight of this fomul‘a»tion, i’
and 'the argyments which lea;i up toy, thé\ doctrine of global 'con’Ven:_-
‘tiongligm, whiie not refu%.ed, appeafs highly implausible. It is cer<

] tainly not supported Sn any general logi’cal grounds. Nor, we maintain,
ha'LE any pair of theories which instantiates the doctrine ever been con-" ,

structed. ) “ ‘ -

In Chapter IV, we proceed to examine the basic arguments

‘.

jadduced in support of conventionalism with regard’ to theories of space

and time, or spacetime. This is the area in which the doctrine enjoys

3

_its greatest degree of plausibility. We argue that these arguments

. 1 .

ultima{tely support nothing stronger than trivial semantic convention-

alism.

> J——
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Ay A TAXONOMY OF THE VARIOUS SPECIES OF "CONVENTIONALISM"

A3 -

R ' . . . The term conventionalism is used variously in the philosophy

’

of science. The collection of doctrines and conjectures which have -

By

?ﬂd the label constitutes a somewhat wixed bag. It contains a_

©

uster of closely related assertions. But it (also numbérs several <

. . . ’ » o

" . . . 1 *

claims which are significantly disparate - to th® point where the fact

that they are"identif'}ed with the same label is somewhat misleading.

Q .

: This is & circumstance which is to be explained largely on—the basis

) . o
that different varieties of '"conventionalism'" have been advanced as

-

responses to distinct (though not neceésarily unrelg;ed)’ queries. These
0 R ) - /

questions ihclude the following:+ (1) Can. theories be conclusively

-

A}

! refuted? .(2) Can, isolated hypotheses be falsified? (3) What is the

-

cognitive. status of theories? (4)° What.is,the cognitive status of a

)

particular theory or type of theory (say, a theory of space- and time or

of spacetjhe)? (5) What.is the cognitive ‘status of a particular
o . .
component or element in some specifi¢ theory? (6) What is the nature
7/

4 »

|
i
!

of scientific progress? ‘

We are not, for arguing that these questions have no bearing

' on'one another. In a comprehensive and consisteént philosophy of science
they generally do and, indeed, must. 'But“,the situation is thus: the

discipline has begqn nore, or less pre&ccppi‘ed,,with one or another of

these issues at-separate moments in its history. Furthermore, even
. ‘e v Al ] 7

v -
t

)
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;egardless of this historical dimension, the reflecéiéhs of different
individuals have tended to form the focal points for the debates
centering on these various matters. So it is hardly surprising that
several theses have been advanced in the literature which all display
features‘which warrant application of the conventionalist badge, and
yet which are sufficiently distinct that the denial of one may not
neéessarily entail the denial of another. Given the‘gmbiguities inhe-
rent in current usage of the term, it will be useful to provide a cata-
lggue of the major fo;ms of conventionalism, an@ to comment biigfly on

each. .

. . 1. Global Conventionalism‘

The type of conventionalism which interests us and which

v ¢ .
this thesis conceyps may be called "universal" or 'global" conventional-

ism.1 In brief, it is the doctrine which asserts that theories are

’o : :
conventions. .By this characterization it is intended that they are

merely constructs and that their formulation is consequently arbitrary

-

in a sense wﬁﬁch is significant from an epistemological standpoint.
A popular dictionary of modern thought defines this type of

conventionalism as the doctrine which "holds that scientific theories

’
-

are not mere summaries of passively received experitnce but are free

<
Y

11 have appropriated the terminology from Paul. Horwich's arti-
cle: 'How to Choose between Empirically Indistinguishable Theories,"
Jofirnal of Philosophy, vol. 79, no. 2 (February, 1982}, pp. 62-77.

'His characterization of the doctrine, however, resembles trivial seman-
tic conventionalism more closely than it does the account I shall
develop.
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creations of the mind for the simplest and most convenient interpreta-
tion of nature."? With the incorporation of the expression 'free

creatjons' this characterization may cémvey something of the essential

+

spirit of conventionalism, and it may be acceptable as a first approxi-

mation. However,'it is altogether too vague to serve adequately as a

«

working definition for a meaningful discussion of the subject. For
example, that scientific theories are not 'mere summaries of passively

received ¢xp'erience" is a notion so widely accepted as to be virtually

axiomatic. But this existing orthodoxy stops well short of the radical

.

claims endorsed by conventionalism. Moreover, the precise nature and

boundaries of the "freedom" which is alle*ed to be inherent in the

4

process of elaborating a theory is left unclarified. Clearly, if we are
to proceed to the task of evaluating claims made by conventionalism then
a sharper characterization is required, one which spells out these
claims more explicitly. A few preliminary remarks by way of sketching -
in the outline of a more precise account are called for, although ,we
intend to leave the detailed formulation of this account to the procged-
ing sections of this thesis. .,

v ‘Global convéntionalism, it has al_ready been remarked, assert§

thdt scientific theories are of an essentially arbitrary character.

The doctrine maintains that theories as a whole or as systematic enti-

_ties are merely constructs and“that as such they are a\rbitrary in an

s/

/ ) '
2Quinton, A.~ "Conventionalism," in The Fontana Dictionary
of Modern 'I‘hought.}é.n Bullock § Oliver Stallybrass (eds.), (London:
Collins, 1977).

-
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' constructs in a radical sense predates the modern formulation of global

. G "
epistemologically significant sense. The notion that theories are \

/
oy

conventionalism. Presumably it climaxed first with Kant's analysis of
the categorical framework presupposed by Newtonian physics. But Kant,
of course, expressly denied that this framework of pivotal concepts

{
which he had identified was arbitrary. Indeed, the whole point of his , 5

attempted "transcedental deduction' of the categories was to establish

this framework as the only possible one, as uniquely necéssary to the

.

scientific enterprise. Conventionalism, in contrast, carries things a
step further than Kant's brand of a priorism by insisting that theories

be construed as arbitrary constructs.

A

* This point of divergence cannot be overemphasized. It entails

-

5

that on the conventionalist v@av; one must allow in principle for the

existence of alternative theories, theories which will be such that .,

b . . . .
there can be no cognitive or methodological rationale for choosing any

particular alternative over its competitors. Otherwise there is no
sense to the notion that theories are arbitrary (étmventions. The way to
broagch the issue of conventionalism is patently via the question of the
existence, or the possible existence (if none aré in evidence), of such‘ 4
alternative theories. This much seems obvious, but nonetheless it is a
matter which has not been addressed in a fully respon;ible manner in the
literature devoted to the subject of conventionalism - as we shall see
later.

In brief, the alternative theories alluded to must satisfy

two principal requirements. First, they must yield exactly the same
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obsefvational consequences or, in the popular jargon, must 'save the
same phenomena'. So the only grounds for indicating a preference for
‘one particular alternative would necessarily have to be non-cognitive
ones. Such considerations might be aesthetic or pragmatic. Some alter-
native theory might be rather more elegant than its avajlable counter-
parts, or it might contain a more efficient algorithh. But the point is
that no such advantage would allow us to infer the cognitive superiority
2\ .
R6f a given theory from among a set of conventional alternatives - at
léast certainly not directly. Unless this first requirement is satisfied
by alternative theories one can make no sense of the notion tﬂat they
are conventional, that their status-'is, in an essential and important
sense, arbitrary. It should be remarked that this condition must be
satisfied rigorously. Approxiﬁhte or even virtual empirical equivalence
will not suffice to sustain conventionalism,

The second requirement which must be met by these theories is
that they must Be genuiéﬁ&y distinct. There must be no translation
procedure, no mechanical operation, available for transforming a theory
into one of its puta%ive alternatives, If sﬁch an apparatus exists,
£hen the alleged alternative theéries are not alternatives in any episte-
mologically significant senseé, and their existence does not substantiate
the claims advanced by universal conventionalism. They are, in such
case, not truly distinct theories at all, but rather merely semantic or
syntactic varian;s of a single theory.

. Much more needs to be said about these requirements. The -

central notions of "distinctness' and of "observational equivalence"

[
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need to be discussed more thoroughly as they a?e somewhat problematic.
However, as wevindicated previously, we prefer to defer further consi-
deration of these topics. For the moment, we shall procede to complete
this brief classification of the remaining varieties of conventionalism,

and to summarize their relations-to the global brand.

!
!

2, Trivial Semantic Conventionalism

[
There is, first of all, the variant called trivial semantic

conventionalism (TSC). This fomm of conventionalism rests upon the
circumstance that our assignment of meaning to our linguistic signs or
symbols involves an element ‘of definition, stipulation or convention.

It is based, in other words, on the obvious fact that we can connect

our concepts with whatever lingui;tic gigns we choose. According to

this version, our physical theories - and, in fact, all forms of dis-
course - are conventional in the rather uninteresting sense that their
linguistic form or mode of expression might haveé been different from

what it is. In that case, the sentenées of two theories which are trivial
semantic variations of the same theory may be different. And if the

same sentences occur in both versions, they may have different truth

values. But this does not mean that they are truly distinct or tha%
fhey are arbitrary in any important sensef. To invoké a venerable philo-
sophical distinction, in such a situaiion the sentences of the theory,
its overt linguistic expression, may have been altered; but it will still
comprise the same propositions.

For our purposes, the notion of TSC is an important one. One

of the points we shall try to secure later is that certain arguments
, .

[
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which purport'to establish the significantly conventional status of a

particular class of theories,. namely theories of space and time or of

- spacetime (theories which incorporate a physical geometry), really do

not ground anything stronger than TSC. TSC itself would appear to be

unassailable, but of course it is utterly trite.

. 3. Local Conventionalism

2 -

Another type of conventionalism may be called '"localized"
convenjcionalism.3 This is the version which asserts that 'certain assum-
ptions are made in empirical science for purposes of convenience only."4

There is little difficulty with the notion that scientific theories

.contain some definitions, some elements which have a conventional status.

There are numerous examples of such assumptions: the use of the infini-
tessimal calculus rather than the calculus of finite differences; the
practice,of’employing the real number system rather than the rational
numbers; the decision to treat physical fieldé as mathematical fields;
the technique of calculating the mass of an irregular solid by integra-.
tion, which assumes that the solid is actually continuous - to name but
a few that come readily £o mind. All of these are clear cut cases of
components or dimensions of physical theory which are incorporated by

stipulation.

3the términology, again, is borrowed from Horwich, op. cit.

. 4Suppes, Patrick, An Introduction to Logic (Princeton: A.
Van Nostrand Co., 1957), p. 295.




Within the context of the investigation of the con_;:eptual
foundations of a particular theory, the identification of specific ele-
ments which are of a stipulative or definitional status is a legitimate
and worfhwhile philosophical exercise. 'However, it s‘hould be understood
that, in general; no conclusion concerning the cogggtive status of scien-
tific theories as a whole folldws from the admission that they invariably
contain a certain humber of specific conventional elements. In particu-
lar, it certainly does not follow from the circumstance that a theory
contains a certain number of definitions that the entire theory is sim-
ply a stipulation. In other words, l.ocal conventionalism does not entail
the 'u‘niversal variety. However, this gene'ral point aside, it must still
be acknowledged that the demonstration of the conventional status of
any significant and intuitively non-conveni:ional elements of science may ,
even if it cannot amount to a proof of universal conventionalism, add to
the plausibility of that doctrineﬁ(\\ ' ' _

There is an important differe\hcg between local and universal
conventionalism regarding the ;tmngth of the arguments which can be
adduced in support of their respéctive claims that is worth remarking.

The types of claims made in the former context are, in principle at least,

resolvable in a con€lysive manner. This stems fromthe circumstance that
i

Y

while a propitious convention can, for example, provide fq*r a more
efficient algorithm, it cammot create any new content that will be

endowed with factual status or significance. Following this principle

of the non-creativity of definition, the acid test of the definitional

status of a claim is simply whether it contributes any ‘further factual




o

content to the system of which it is a part.

It is especially important to bear in mind that appearances céﬁa 
be misleading. For example, the classical postulate "f=ma" has, at
first blush, the semblance of a definition. However, it is éather a
theoretical principle which, in conjunction with the remainder of the
body of theory of which it is é part,-carries factual significance? .
Superficial appearances must be discounted and the acid test of definition-
al status brought into play. When the test is applied, it becomes appa-
rent that this principle is by no means a mere definition.

Now, of course, theories do pot always oblige us By wearing
their definitions on their sleeves, as it were, and it is sometimes
considerably more difficult to establish the definitional status of
some element in a theory than théjexample of the cases cited above may
suggest. Perhaps a good illu;tratién of the degree of difficulty that . et
may be encountered in trying to fathﬁm the status of a particulér claim 'n.'

asserted by a theory.is that providéd by the literature ¥egarding the

alleged conventionality of distant simultaneity in the Special Theory of

\Relativity (henceforth, STR).

4
h

\ Here the spectre of conventionality arises in the following way.
Sbgposé we wish to determine whether events occuring at two points, A
and\B, which are spatially separated; happen to be simultaneous. We
requhfg synchronized clocks at the two locations for this ta;k. The
usual\pethod of synchronization consiﬁts in this.. A light ray is ,
emitted\from source A at time ty. This signal is received a£ B at time ‘,

ty and .i immédiately reflected back to A where it arrives at ts. On

-
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the assumption that the light signals travelling paths AB and BA have

thé-same velocity, € , we adjus:izzgjzégg;?ﬁt B so that t,= t14-%(t3-t1).
The clocks at A and B are then sai © be synéhronized. ’

| The conventionalists, chiefly in the person; of Reichenbach. and
Grunbaum, have argued thaf the determination of synchrony in this manner
is essentially a convention. Their reasoniné\runs as follows. Standa;d
synchronization woﬁlaiaséume a faﬁtual statﬁs only if the isotropic

Vo

character of the round trip velocity ABA were a matter of fict. However,
to cbmpare the velocities of the one-way signals AB and BA we require
previously synchroniéqd clocks. Hence any attempt to measure experimen-:
tally the one-way velocity of a light ray presuppose§ the method of

coordinating our instruments outlined above, a method which already

proceeds on the assumption of the isotropy of light.

On the basis of this predicament the conventionalist argues that

any attempt to establish simultaneity by the standard method is neces-

sarily circular, and that the only way to escape this circularity is via

a conventional stipulation of the principle of isotropy, a stipulation

which of course strips the principle of any factual significance. To

bolster his position the conventionalist then proceeds to argue that

.. thére are any number of alternative conventions which, epistemically

speaking, are on an equal footing with standard synchronization. In
fact, any definition of the fomm ty=1t+ E(t3-t1), where the parameter.é&
is on the open unit interval, will suffice. There exist infinitely
many such definitions and, according to the conventionalist,.they are

empirically indistinguishable:

ERN
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Conventionalists do not all speak with the same voice and
Grunbaum tries to dist'inguish his particular brand of conventionalism
from Reichenbach's by asserting that his is based on ontological consi-
derations as distinct from any principle of verification. It is, he
emphasizes, a matter o§ fact that £ represents an upper limit on sig-
nal propogation, an/d‘}}énce it is a matter of fact that there is no
actual or objective relation of simultaneity in the universe, at least
+ in the universe descriaed by”ST~R.5
| The conventionalist view is supported by the fir.:dings of v
J.A. Winnie.6 Winnie set himself the task of developing the kinemafics
of STR in a framewotrk which treats & as a variable. The ultimate
result of this exercise was a generalized form of the Lorent:z transfor-
mation. Winnie concluded from his enterprise that a theory which is
gmpirically equivalent to STR may be construcf.ed, a theory which posits
€ as a variable.
The ensuing literature is too bulky to cor;lment on exhaustively,
nor is any detailed reportage necessary for our purposes. However, a
few comments on general direction and tendencies which have appeared in
the debate will be useful.in pressing our previous point.
Arguments against the conventional status of simultaneity in

STR revolve, appropriately, around the possibility of 'specifying a method

[ .
/

i losophical Significance

5A. Grunbaum, '"Relativity Theory,
of," Encyclopedia of Philosophy, vol. 7.

6S. Winnie, "Special Relativity Wi

) out One-Way Velocity
Assumptions', Philosophy of Science, 37 (1970). :
1
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of measuring the velocit’y of a‘one-way light signal which is indepen-
dent of starndard synchronization and non-circular. One proposal in this
vein which has been much discussed is the method of slow c;lock transport,
an approach which has been argued extensively by Bowman and Ellis.’
This approach exploits a well known facfual predict'ion of STR concerning
the behaviour of moving clocks. According to STR, a moving clock is '
retarded relative to one located in a stationary frame‘: Just how slow
the moving clock runs is a function of its velocity and the distance it
travels.

Suppose, then, tha_t we have two cloc;ks, Ca and G, locaéed at
points P, and P, respectively, in an inertial frame. A third clock Cy¢
may be locally synchronized with C, and transpox:ted to Pb at some speci-

fic velocity, v. Assume the departure time is 0. Then let t represent

the arrival time as recorded by Cp, and let t' stand for the arrival

time as recorded by C; (t', of course, is the proper-time:.of C,.'s tra-

jectory). Then, according to STR, t'= t(l—vz/cz). Now the salient
p'o-int is that regardless of the distance separélting P, and Pb, the dif-
ference t-t' may be made arbitrarily small: as the velocity v of Ct's
trajectory tends to zero, so too does t-t'.

The idea, then, is to invoke slow transport synchrony as an
independer{t and non-circular test of standard signal syfchrony and the

principle of isotropy. The debate does not end here, however. Grunbaum

has objected that slow clock transport is also inherently conventional,

7B. Ellis and P. Bowman, '"Conventionalism in Distant Simulta-
neity", Philosophy of Science, 34 (1967), pp. 113-136.

t

|




insofar as it must presuppose a time metric, a conventional standard
- ' - /\ X .
for comparing temporal intervals.8 Ellis subsequently published a

—

reply to Grunh)aun: in which he argued that there.may be substantial phy-
$iC€l‘1 reasons for selecting a c:artain c‘onvention over other available
a’tlterna’n:ives.9 But this simply seems to miss the psc)int of the conven-
tionalist's position, and p:;'es,umably the latter's response to this tack
would simply be to the effect that a good physical reason which is yet
not sufficient to force a particular choice on us is not enough to make
that choice a factual rather than a conventional one.

While this debate is far from being resol¥ed, it must be re-
marked that it does not appear to be a theorem of STR that a one-way
velocity cannot be r;1easured.a10 Hence , Grunbaum's peculiar comments
aside, the possib:ility that a satisfactory ;xperiment to measure a

one-way velocity may be devised cannot be precluded. Indeed, proposals

for such experiments continue to appear in the literature of physics.ll

85, Grunbaun, "Simultaneity by Slow Clock Transport in the
Special Theory of Relativity', Philosophy of Science, 36 (1969).

B Ellis, "On Conventionalism and Simultaneity - A Reply",
Australasian Journal of Philosophy, 49 (1971).

10p.B. Angel, Relativity: The Theoxry and its Philosophy
(Oxford: Pergamon Press, 1980) p. 129.

e most recent is presented by P. Kolen and D.G. Torr in
“An Experiment to Measure the One-Way Velocity of Propagation of Electro-
magnetic Radiation', Foundations of Physics, vol. 12, no. 4 (1982).
For a discussion of past proposals to verify standard clock synchrony by
independent non-circular methods, in particular the Jackson-Pargateer
proposal and the Feenberg "rotating shaft" thought experiment, see Peter
Ohstrom's '"Conventionalism in Distant Simultaneity", Foundations of

Physics, vol. 10, nos. 3/4 (1980). These proposals have proved to be
flawed.
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. While no complétely adequaté experimental des%gn has been
advanced to diate, there is no réason to succumb to despair yet. Oﬁe .5
thing WhichrshOuld be noted is'that*\z?e qﬁestion of empirical rami £i-
caéions aside, stahdard signal synchrony is not conceptually identical
with any of the possible forms of non-standard synchrony. In‘particulér,
it‘maf'be emphasized that the former is an quivalence relation, while
any version of the latter will fail to be such; nonstandard forms of
synchrony are intransitive: Consideratipns of this sort may buéy‘hopes
that the empirical non-équivalencé of standard and non-standard synchron§
may eventually be established categsrically. o

It is also worth remarking that much of the discussion of
this issue has been set within the framework of the kinematics of STR,
isolated from the rest éf physical theory. The motivation and justifi-
cation for this approach is not hard to fathow: ‘it only makes g;nse to
investigate the possibilities for distinguishing between standard and
non-standard symchrony. within STR before complicating mattéfg'by widen-
ing the scope of the discussion. However,'it may well be thét if as-
sumptions concerning the behaviour of light signals are carried over to
other regions of physical theory then consequences might be teased qpf
which will reflect the factual status Sf those claims. Some ugrk~in \:>
"this direction has already been carried out by W.C. Salmon, who h;s
traced the implications of assumptions céncerning the one-way speed of

light through additional physical theory, with particular attention to

elpctrodynamics.12

12y ¢, Salmon, "“The Physical '‘Significance of the One-Way
Speed of Light'", Nous, 11 (1977).
-
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. In any event, the point is that in principlé any claim to the
o : : . - e N
effect that a certain element in'd theory is conventional may be rigo-

rousﬂf’assessqd in a straightforward,manner. To refute the claim one

has only tc identify thé pointé at which the adoption of alternative

; components will betray different empirical® commitments on behalf of the R

o

theory. If, on the other-hand, the claim is accurate;, one can establish

o

‘this by ‘ascertaining that the empirical content of the theory is not

altered by removing or replacing this component. . S
In the case of universal conventionalism, the situation is
quite different. There is no convenient touchstone for evaluating the-

%
cognitive status of theories in their entirety which might be considered

©

analogous to the aforementioned principle whereby we may scrutinize

individual components of a theory. In the context of global convention-- . 7

a alism we are forced to consider, u1timately:‘§uestions of a more general
~

and mﬁfe imﬁenetrable kind ébncerniﬁgj'for example, the way in which

* . J
theoretical temms acquire their meaning. In the case of theories of

-

space and time, which convey a physical geometry, the question as to

how geometrical terms stack up against other tHeofetical terms must also
be dealt with - as must alsg the matter of the foundations of geometry o
(Do geometrical terms have an ”ontolog}” of their own?). These questions

are not so easiiy settled; however, a final and completely informed .
assessment o}‘globalwconventionali;m will presumabl; depe;d on our o
answers to‘questions of this sort. What this means is that the argu-

ments eitheé for orx agains£ global conventionalis? may be less than

L4 "

conclusive, that the most we may reasonably expect or demand are

v A . —~ . ' (
/ . N

3

e e
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plausibility arguments. Such arguments fall short of demonstration but

they may be convincing nonetheless.

. ™

%(~ 4. The Duhem Thesis

So much for local cdnventionalism. This brings us fo a fourth
variety of conventionalism, one which iqfiﬁ%imately associéted with the -
name of Pierre Duhem. The Duhem thesis is to the effect that isolated
hypotheses cannot be refuted, that in science the results of observat-

ion inevitably reflect not on any single hypothesis but rather only on

I3

the theoretical ensemble concerned as a whole. In The Aim and Structure

of Physical Theory Duhem wrote: ’ -

The Physicist can netjr subject an isolated hypothesis to .
experimental test, but only a whole group of hypotheses; when »
the experiment is in disagreement with his prediction, what

he learns is that at least one of the hypotheses constituting

this group is unacceptable and ought to be modified; bYt the
experiment does not designate which should be, changed. 3

Stated so baldly, the thesis seems false. The suggestion.
appears to be that when a theory is refuted by experimental results, the
theory in its totality must be blamed; it is not possibié to isolate
and identify some precise hypothesis or set of hypothese? to which blgme
may be attached from within the group of hypotheses comprising the \
theory. This thesis would be true in general only if the postulates of
physical theorigs tended .invariably to betray an unlikely and, indeed,
undesirable trait, namely logical inter-dependence. In point of fact the

3
v

13P. Duhem, The Aim and Structure of Physical Theory, trans.
by P.P. Wiener, (New York: Atheneum, 1974) chapter 7, p. 187.

¢
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postulates of physical theories tend by design more frequently to be

independent. It follows we may expect that in some cases at léast it

-

. will be possible to single out the hypothesis, or subset of hypotheses,

responsible for the failure of a theory. One can accomplish this quite
rigorously by providing an independence proof, the éimplest form of
which consists in presenting a model which satisfies all the axioms
of the theory concerned except the tainted one(s).14
There is, however, another somewhat more generous interpre-
tation which can be attached to Duhem's writings: According éo this
interpretation the Duhem thesis exploits a certain inductive latitude
involved in the testing of hypothe§es thch results from the necessary
utilization of certain auxiliary assumptions that include bridge prin-
eiples or correspondence rules, statements of initial conditions, and
sundry collateral the:ory.l-5 On this interpretation, i;olated hypothe-
ses are immune from conclusive falsification not because they cannot be
distinguished sufficiently from the other hypotheses contained in the

theories in which they appear, but rather because their testing neces-

sitates bringing to bear additional assumptions and further, extraneous,

bt W

i

!
14Karl Popper, Conjectures and Refutations (London: Rout-

ledge § Kegan Paul, 1969), pp. 2381239,

15A. Grunbaum, "The Duhem Argument', Philosophy of Science
27, no. 1 {January, 1960).

N F
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theoretical groups. The claim here is that fault may be laid at the

doorstep of this ancillary apparatus, rather than pinned to a particular
.

constituent hypothesis (or, perhaps, even to thé theory as a whole).

On this reading the Duhem thesi; amounts to the claim that
given a theory T with a constituent hypothesis H, wherever H is threa-
tened-By virtue of the role it plays in.the derivation of an obser-
vation sentence, O, which is contradicted,-it (H) may be preserved by
altering the set of auxiliary'assumpéiéns, A, which figure in the deri-

vation and which.are external to T. Schematically we have .

;{_C(H&A)—b 0] &0}'—»’ [(BA') (HGA') = 0'] where again H stands for any

constituent hypothesis in a theory, A for the set of auyill ary assum-

ptions, O for some obgervation sentence whigh is a consequence of H and
A, and O fo? the true observation séntenc% which is incompatible with
0. | - B

This ghesis appears false, also, or at the very least unwarrane
ted. To assert that A' must exist in all cases where it is required is
simply to make that claim. ;t is an assertion ;nd not an argument. Yet
there is no assurance on genefal ldgical grounds that the necessary
set A' will always be forthcoming.16 That A' will always exist is.
apparently something which can only be advanced as an article of d%gma—
tic faith. Philosophies and philosophical doctrines which are thorough-

ly whimsical, based on presumption rather than argument, have a way of

falling gut of favour. So, apparently, it has been with this version

16A. Grunbaum, “The Duhem Argument', Philosophy of Science,
27 (1960), p. 77. ' : ,

-




of the Duhem thesis.

An altemative reading of Duhem's intentions assimilates his

viewpoint to that espoused by Quine and encapsulated in the latter's

wl7

assertion that '"any statement can be held come what may. Wedeking
argues convincingly. for the position that on this account the Duhem
thesis reduces to the trivial proposition that there will exist'somg
language in which H and 0' are consistent.18 This account stops short
of the assertion that O0' will be non-trivially deducible in this langu-
age. There is, he points out’, no reason to hold Quine to the further
conditiod that 0' must be derivable from any of the true sentences, in
this langpage (call it S') other than itself. In other words, Quine is
not constrained, in defending his viewpoint, to assert of any-particular
sentence in S' that it is dependent on some of the other truths of

that language. This is presumably entirely as it:shpuld be, for here
again there is no guarantee on general logical grounds that there will
exist any consistent lgnguage in which a given observation statement can

be non-trivially deduced. Now of course the objection may be voiced that

no physical theory ought to cdhxain any observation statement which

I

1‘?W.V.O. Quine, "Two Dogmas of Empiricism", in From a Logical
Point of View (Cambridge, Mass.: Harvard University Press, 1980),
pPp. 30-46.

18

Gary Wedeking, '"Duhem, Quine and Grunbaum on Falsifi-
cation', Philosophy of Science, 36 (1969).

L T el
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cannot be deduced from the theoretical statements of the system. I am
not inclined to debate this point; however, as Wedeking replies, this

is a requirement of science per se, and the objection simply does not

speak to the matter of the language S' and the question of the strength

» L2

of the requirements by which we may characterize it.
Yet another commentator in the Duhem controversy, Laurens
Lauden insists that it is incorrect to assimilate the views of Quine

and Duhem.19

He also rejects the preceding interpretation of the

Duhem thesis to the effect that (JA') [(H&A')—> 0] . On his view,

Duhem was actually asserting a weaker thesis:' '"Duhem is not asserting -
that every hypotﬁesis can be saved, but only that unless one has proven

that it cannot be saved, then it is not falsified."20 So according to

Laurens, the Duhem thesis asserts only the following. Unless we can

prove that ~ (dA") [(HgA')>~0] , then ~ 0 does not constitute a- -

conclusive refutation of H, even if (HEA)—> 0. This is indeed a weaker

thesis, and consequently not a very interesting one. In fact, it is

virtually a truism. *
On this interpretation, the Duhemian notion that isolated hypo-
theses cannot be refuted is certainly saved, for in geperal it will not

be possible to establish that A' does not exist. Actually it will be

- ’

-

191 aurens Laudens, '"Grunbaum on the Duhemian Argument",
Philosophy of Science, 32 (1965). )

201bid., p. 297.

[
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.possible to prove this only, in the case where H is flatly contradictory,

or where very strong extra-logical requirements are imposed on A'.

-

Doubtless these extra-logical requirements would have to be so strong

as to constitute a way of sprreﬁtitiously smuggiing in the premise that
A' does not exist. But in any event, the thesis as it has just been
framed is open to the charge of#irrelevance. While it is a truigm that
a hypothesis .cannot be conclusively refuted unless it can be proved that

there is no way to save it, the scientist is concerned with something

b
somewhat more pedestrian than '"'conclusive'" refutation. In general, he

AN

! N
is satisfied with a refutation whith is context dependent, the context

being Eonstituted by the theory in which the refuted hypothesis occurs.
He is, I think, entitled to be §atisfied with such a form of refutation,
especially as there seems to be a complete lack of support for any of
the stronger versidns of the Duhem thesis. (Indeed, as a practicai mat-
ter he would be justified in accepting this form of refutation even if
the strongest form of the Duhem thesis, which asserts that any hypothes-
is can be saved, could be established. In that case the notiqn of )
"conclusive" refutation would doubtless have to be abandoned as unintel-
ligible, but the point is that the scientist is concerned with advan-
cing and improving his science and not, first of all, with "saving hypo-
theses' at any cost.) /

It appears, then, that the Duhem thesis holds little interest.

The various possible interpretations of the thesis which we have examined

have revealed themselves to be false, unwarranted or trivial. None of

this, however, has any genuine implications for global conventionalism.
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The Duhem thesis, in its non-trivial foxm, ésserts something to the
effect that any hypothesis can always be saved. It asserts that coampen-
Safory adjustments Eadjustments wh%ch will enable us to retain the hypo-
éhesis concerned) can eiways be made within the body,of guxiliary assum~
ptions and collateral thigory which are required in order to generate

testable consequences from) a theory. One might think, at first, that

vthis amounts to an assertion lobal ‘conventionalism. But it does not.
There is no version of the Duhem thesis which of itself entails the
view that distinct theories .may exist which are empirically indistinguis-
hable.

To clarify this point, let us consider an imaginary situation.
S&%pose we have a theory T which contains a finite number of postulateé.
An& suppose that one of these hypotheses, in conjunction with the neces-
sary auxiliary assumptions and collateral'theory,'yields a prediction
which is refuted by subsequent observations. If some change in the aux-
,iJiafy apparatus can ''save' that hypgthesis then the Duhem,thesfs will
have been viﬁdicated in this particular instance. But it by no means
follows that there exist distinct theories which handle exactly the same
data. This would not be assured even if it were pos;ible that the theory
could also be salvaged by,replacing the problematic hypothesis with
another. In that case we would have the original theory T with a new
set of auxiliary hypotheses A' alongside a new theory T' (T, but with H
replaced by H', combined with the original set A of auxiliary‘hypotheses),l
thé two being, let us generously allow, empirically indistinguishable.

.

On the face of it, these are two distinct theories. But (T § A') need




23,

not necessarily be distinct from (T' § A). They might only be semantic
alternativ'es, especially in view of the fact that the body of auxiliary
assumptions in qu“estion includes the rules of correspondence or coordi-
nat-ive' definitions which fix the sense of at least some of the terms of

the theories. 21

In this case it is not even certain that T and T' need
be said to be distinct, since we may decide to include the rules of :
correspondence as an integral part of the theories, rather than as extex:-
nal assumptions.: This is a reasonable measure: it is somewhat arbitra-
Ty to insist on excluding semantic rules from the theory for the pur-
poses of philosophical analysis. In fa'ct, this is an understatement.
Scientific theories, after all, are not uninterbreted calculi. There is
just né such thing as a scientific theory without semantic rules.

In brief, then, no argument for the Duhem thesis, in any of its
forms, necess_arily works for gl,oba‘l conventionalism. Likewise no criti-
cism of the thesis is bound to impugn universal conventionalism. Neither
does‘ global conventionalism imply the Duhem thesis, for the former as-
serts that there are distinct theori'es which handle the same data and

this does not entail that any arbitrary hypothesis can necessarily be

saved. 'Evidently the two doctrines are quite distinct.

5. The Weltanschauungen View .
. g
I
The last fdrm of convent’iona‘lism which must/be identified is
perhaps the most remote from global conventionalism of those considered
' 8

21'Ihis points to another difficulty with the Duhem thesis in
its supposedly non-trivial guise, for one can hardly say that an hypo-
thesis has been "saved" if its sense has been altered.
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in this Jchapter. This is the view of science sometimes labelled co\nven—
tionalism but more aptly referred to as the '"Weltanschayung' view.22 ‘
The chief purveyors of this yview have been T.S., Kuhn and P. Feyerabend.
As we shall see, it is entirely at odds with the basic precepts of glo-
bal conventionalism as represented in thi:s thesis.

This school offers a radical interpretafion of the growth and
development of sc,ier.l'tific knowledge. In its Kuhnian-incamation it as-
_serts that the evolution of scientific know‘ledge‘ does not proceed prima-
rily as a continuous and cumulative process. Rather, science is saici to
advance by means of a series ‘of catastrophes constituted by "cénceptqal o
revolutions, in which‘ 0ld methodologies and conceptual frameworks (''pa-
radigms') that have proven no longer viable are sloughed off by the
scientiAfi-c community to be superceded by radiéally new ones. The dif-
ferences betwe'en the sciences which exemplify distinct paradigms are
regarded as so extreme that they are said to be incommensurable.

The incommensurability thesis lies at the very heart of the
Kuhn-Feyerabend interpretation of science. Kuhn seems to believe that .

a consideration of the history of science is alone sufficient to support

his views.23 However, his critics have rightly countered that the

»

\

22Olaf Tollafson is one commentator who uses the term
""conventionalism' in conjunction with this view. See his article
""Realism, Conventionalism and the History of Science,' New Scholastic-
ism 56, no. 3 (Summer, 1982), 292-305.

23T.S. Kuhn, The Structure of Scientific Revolutions, 2nd -

- ed. (Chicago, 1970), p. 4. '

ol®
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v'ery interpretation of the history of science, of conceptual change

within the &iScipline, must involve some\pripr assumptions of a philo-

sophical nature. In this connection it is worth remarking that the

t

conceptual revolutionist's bible, Kuhn's The Structure of Scientific

Revolutions, contains surprisingly little in the way of carefully de-

tailed case studies.24 A good deal, perhaps the greater i)roportion, of
. /

his- argumentation proceeds from general considerations in epistemdlogy

and the philosophy of language, and anecdote.

In fact, the argwﬂent for incommensurability sits squarely on
the meaning-variance thesis, which is to .the effect that the méaning of
the terms appearing in different theories is determinet] entirely by the
syntéf?i&:al rules and usage implicit in these theories. So according
to this view the meanings of terms employed in science are entirely
relative to the theories in which they appear. The nieaning-variance
thesis, if swallowed whole, is sufficier;t to ground incommensurability,
or at 1easr: it is when taken in conjunction wit;h another central tenet
of the weltansch‘;mungen position which is to the effect that the 'sharp
distinction which empiricis‘ts have traditionally posited between ob-
servational and theor‘etical terms is not supportable, Hence the mean-
ing-variance thesis is construed as extending to the entire vocabula-

ries of theories. On this view there are no extra-logical terms whose

meanings are preserved through the transition from one theory to another.

241pi4.



26.

. »

. Couched in these terms, the meaning-variance thesis thus
éontradicts ‘the'idea of a neutral observation language, of a separate
vocabulary which remains semantically' stalile despite changes in theory.
Withdut presupposing such a predominantly neutral JObservation, language
theories must appear as incommensurable: there can simply be no re-
lations of conéistency, incompatibility, ?élative confirmation or re-
duction (deducibility) between them. t

Needless to say, radical incommensurability is completely at
odds with the notion of global conventionalism as it has been pre\{ious-
ly characterized, for the latter has been said to address itself to
distinct theories which are empirically equivalent. If there are no
theory-independent phenomena then plainly our theories cannot be under-
determined by the phenomena: the entire notion is devoid of sense. *
Within the framework of the weltanschauungen view the very idea that

two distinct theories are '"about'" the same phenomena is beyond the pale.

Kuhn's views are not intended to be taken as a form of conven-

ationalism, at least not on his own terms. g(uhn addresses himself to the

history of science. He sees it as advancing in the following fashion.

At some point an accepted theory suffers a crisis. It is no longer

_able to save .the phenomena it is "about'. Subseduently there is a con-

ceptual revolution, the scientific community adopts a new paradigm, and
a new theory is developed which is incommensurable with its predecessor.
The new theory, contrary to the tenets of conventionalism, can be
preferred on epistemicngrounds, even though there is no neutral set of

facts which could be referred to in order to make a comparative
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“assessme’t of the two. This is beéause thé'first theory has failed Fhe
phenomena on its own terms, while bresumably its successor has not vet .,
evidenced that defect. ’
So Kuhn is appealing to the history of science, claiming that
eac; major advance in the discipline occurs as a result of this process o
which consists in a theory undergoing a crisis, becoming no longer vi-
able on ips‘own terms, and then subsequently being supplanted by a new I
theory embodying a novei paradigm. And to this extent, Kuhn is not

saying anything that implicitly carries a commitment to conventional-

ism. However, the question remains whether a form of global conventi-

o

-

onalism may be campatible with the weltanschauungen analysis of science,
whether one can make sense of the notion of a global conventionalism '’
set in a conte‘t in which therg is said to be no stable observation
language. The answer, it seems, is affirmative. Let us suppose that
Kuhn and his advocates are fight cﬁncerning the incommensurability of
theories. Then imagine a situation in which a theory embodying a néw
)

paradigm is advanced by a part of the scientific community, while there
is an accepted pre-existing theory in place which has not yet fallen ,
into a crisis. By hypothesis, these theories would be incommensurable
and the choice between them would have to be regarded as a conventional
or non-epistemic one.

It is possiblé, then, to make sense of the notion of a form .
of global conventionalism within the constraints of the weltanschauun-
gen view. However, we shall still procede to regard conventionalism\as

the doctrine which asserts that there may exist theories which are ob-

servationally equivalent but distinct, a definition which presupposes
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a neutral, stable, dbservation 1anguaée and which locates ithe potential
T~
for conventionalism in the theoretigal portion of our theoties. o
. The justification for this approach is simply that the incom-
mensurability thesis is false. It has been pretty well deniolished by
a number of arguments. In thé first place, there have been carefully
detailed analyses which have shown the ;ommensurability of such "theories
as those of Newton and Einstein.25 " These case studies tend to presup-
pose'a framework of referential semantics which seems entirely approp-
riate. The arguments for incommensurability t'rade, we think, in part
on an equivocation between two components or types of me\aning: seﬁse
and reference. The sense we attach to the terms which designate obser-
vable properties and processeé can certainly be modified or informed
somewhat by the way they are subsumed under a particular conceptual
(theoretical) fra:ﬁework; but this does not dictate that we can have no
assurance that the reference of our observation terms is preserved in
_the shift fror.n one theg/ry to another.
Of course, the incommensurability thesis also draws on the

claim that no useful or legitimate distinction can be drawn between

theoretical and observational terms. However, the arguments for this
*'

25y, Friedman; '""Simultaneity~in Newtonian Mechanics and
Special Relativity", in J. Earman, C.N. Glymour § J.J. Stachel, eds.,
Foundations of Space-Time Theories, Minnesota Studies in the Philosophy
of Science, vol. 8 (Minneapolis, 1977). Also, R.B. Angel's "The
Commensurability of Classical and Relativistic Mechanics', chapter
6 of his Relativity: The Theory and its Philosophy (Oxford: Pergamon
Press, 1980). ’ ' L
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claim, arguments which were once fairly well received, have not.stood

L

the test of tipe. The pendulum has since swung back and th® observa-

o ‘
tional-theoretjcal bifurcation has been strongly reasserted. The

. I3 -

°

principle argument adduced against the distinction, the argument from

4

a continuum of cases that extend between detection by direct observation

t

and by inference, establishes at best that the distinction is a some-
. %8
what vague one. However, as’ Van Fraasen and others have pointed out,

most of our predicates are vague, and providing that there are clear
instances and counter—ins&g?ces of a predicate it can be gainfully em-

ployed.26 ‘

t

It is also worth noting that the meaning-variance thesis, as-,

K

-

a
serting as it does that the meanings of terms are theory-dependent,

runs counter to the intuitive notion that terms have meaning within -

o . -

a language, not within a theory. Consequently,'thé thesis has highly
paradoxical implications if it is taken seriously. Let us suppose, for
example, that we have a theory, T, which yields a prediction, 0, which

4

turns out to be false. Well, it appears that if we pqsh the meaning-

variance thesis to its logical conclusion, then we cannot really say

’ '

that the theory has been refuted, for thé sentence 0' or ~ O, which we
would normally say contradicts the theory, is not commensurable with »
the theory or its derived consequence, O. 0 is not a sentence belon-
ging to the theory T; it is rather a sentence in"the pretheoretic '"ob-
servation" language. Op.the meaning-variance thesis it is meaninglefs.

&

| ¢
+

26Bas C. Van Fraassenf>}he Scientific Image (Oxford: Oxford
University Press, 1980), p. 16. ‘ ’ )
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from the perépective & the theory. Hence, if one accepts the meaning-
variance thes is- completely, one is pushed ultimately to the position
that a theory can never be refuted, not even on its own terms, short
of revealing itself to be internzatllyJinconsis.t:ent.~ This does serious

violence to the notions of meaning and of refutation and hence consti-

tutes an effective reductio ad-absurdum of the position. It may be
objected that if O is a consequence of T, then ~ O must be in fhe lan-
guage of T also. Granted, ~ 0 is in the language of T. But the point
is this: we do not know, so long as we assume the meaning-variance

thesis, that the temms occuring-in ~0 have the same interpretation as

they do in O. Again, this is because in the context of the weltanscha
uungen view we do not ;properly speak of meaning within a language but

rather of meaning within a ‘theory. .
. N

o

o ’ ¢
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CHAPTER II | o

L

THE RELATIONS OF GLOBAL. CONVENTIONALISM TO

INSTRUMENTALISM, REALISM AND THE MODEL-THEORETIC APPROACH

, _To sharpen our characterization of global conventionalism it

wil.l first serve some purpose to consider the relation of the doctrine
to other positions which qa‘ddress themselves to the question of the
cognitive status of theories. Such an analysis will reveal significant
differences Setween global conventionalism and these other accounts, _
differences which suggest that global conventionalism really does not

¥
belong in the same class as the various other perspectives with which

it is generally compared and contrasted. -

-
e

Apart 'from conventionalism, there are threg principal —carfdi/—'\_.
dates so far as the analysi:c, of the cognitivé status of theories is \/‘
concerned. These are scientific realism, instruinentalism, and the
model-theoretic approach. Global conventionalism we maintain, is essen-

tially neutral with respect to these positions.

1. Counventionalism and Instrumentalism

~

Instrumentalism is the doctrine which regards theories as mere,
instruments of prediction or as “inferencW tickets'', and which asserts

that the meani'ng of a theory is exhausted by its observational or em-

pirical consequences. According to this view the theoretical terms

|1 "
postulated by science are just useful fictions; their value is merely
i . o

. '
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pragmatic or heuristic. On the instrwnéntaglist account a theory is only
‘ : v
a partially interpreted calculus. The model, at least the theoretical

component of the interpretation, is regarded from a cognitive standpoint
as virtually just so mucﬁ ornamentation, as a cosmetic embeilishment.
’ Instrumentalism no longer enjoys much favour, its demise follow-
ing on the heels of a number of failures in the programme. For this
LAY 3

reason, it is all the more important that we should not misconstrue the

relationship between conventionalism and instrumentalism. Convention-

alism is often cfosely associated with instrumentalism - in fact, the®

«  tweo are sometimes identifie‘d.1 .This is a serious confusion. Conventio-
¥

. I3

nalism and instrumentalism are logically quite distinct.  To conflate
the two is to obscure the real nature of the claims asserted by con-

ventionalism, and to raise the danger that it may be rejected for the 3

-~ ) . !
wXong reasons. .
\

The essential claim of the significant variety of conventional-

- ism is that there can exist alternative theories which handle the same

' data, but which are genuinely distinct. Conventiocnalism need not, logi-

»

cally speaking, carry a commitment to instrumentalism, although adher-
a ‘ &
ence to conventionalism may certainly dispose one towards instrumental-

ism. Adherence to conventionalism does not force acceptance of instru-
L4

1a perusal of philosophical dictionaries will bear this out.

. In P.A. Angeles' Dictionary. of Philosophy (Harper & Row: New York, 1981) :
the entry under '"conventionalism" urges us to “‘compare with instrumen-
talism". 1In A.R. Lacey's A Dictionary of Philosophy {(Routledge & Kegan
Paul Ltd.: London, 1976) we-are told that '"Conventionalism is close
to instrumentalism.,." a
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mentalism for the following reason. Suppose we are confro.nted with a
pair of observationally equivalent but distinct theories. It)is al-
ways possible that the 9ntology presented by one theory (i.e., the onto-
logy conveyed by the theoretical pqrtion) is the true ontology of the
wortld, whereas the second theory is simply a false theory (insofar as

it embodies a false ontology) which happens coincidentally to be an
effective instrqment for generating predictions concerning observaple
phenomena.

Looking in the other direction, neither does instrumentalism lead
us inexorabl& down the path .to conventionalism. One can embrace the
instrumentalist interpretation of the status of the theoretical portion
bf science, one can accept—that the role played by theoretical terms is
purely methodological, without thereby committing oneself to the fur-
ther view that there can exist distinct theories (qua instruments)
that handle exactly the same data. In short, one can advocate an in-
strumentalist position that stops short of conventionalism,

While instrumentalism-is distinct from conventionalism, the
two are obviously quite compati;ble.‘ Let us consider this for a fnoment,
also.- Conventionalism presents us with the following dilemma. We are
confronted with two (or more) theories. These theories are obser.vationt-

ally équivalent and descriptive of the real world in'sofar as they agree

~

in their observational consequences, but they differ in regard to state-

”

ments they contain which have no observable referents. These theories
are underdetermined: that is, there are no directly accessible facts
P

in the world which could be appealed to in order to settle the theore-

tical dispute they pose.
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Now there are two gegeral interpretations of this dilemma
which suggest themselves and which we ﬁay call{ respectively, the
ontological or '"no facts'" version, and the epistemological account.
One alternative is to say that conventionalism rests on the circpmstance
that there are no factual referents of certain terms in two 'conven-
tional' theories. The second alternative is to assert that certain .
crucial facts, facts which would render a non-conventional decisﬁbn be-
tween the theories possible, are unknowable. The former may be -called
"ontological'' conventionalism, the 1attér "epistemological' ‘convention-

alism,

Admittedly, there is a close affinity between the ontological

" variant and instrumentalism. Aécepting the ontological version of con-

\

yventionalism, one has two apparent éhoices. If ontological convention-
alism rests on.the claim that there are no facpyal referents for cer-
tain terms in two conventional £heories, then we may decide to say that
both theories are, strictly speaking, false - for they ostensibly as-
cribe properties to reality which it does not actually possess. Or,
we may elect to treat the theories as only partially interpreted cal-
culi (i.e., we may assume the instrumentalist stance), tﬁus evading
the former conclusion.

0f these two options, the latter may well appear more\attrac-
tive. And seen in this light, conventionalism may seem to foist in-
strumentalism upon us. However the relationship betwéen the ;wo is’
still clearly not that of identity, for one can maintain an instru-

mentalism which stops short of even the 'mo facts' interpretation of

. conventionalism .
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2. Conventionalism and Scientific Realism

Furthermore, in its epistemologi\cal guise global convention-
alism is quite compatible with a form of realism, even with something

which approximates scientific or theoretical-entity realism. It is

.necessary to draw a distinction between two forms of realism and ?lso

[]
between two forms of scepticism, if this point is to e made.
The first crucial distinction is between what one may term
"metaphysical" realism, and scientific realism. The latter is predi-

cated implicitly on the former, but contains further additional .claims.

" Metaphysical ‘Tealism, roughly speakiné, is the claim-that our world

has a determinate ontology, an ontology which exists independently of
our attempts at theorizing. Metaphysical realism makes no claims con-
cerning the efficacy of science in fathoming this ontology. In fact,
it.makes no claims concerning the aim and the cognitive status of theo-
ries whatsoever.
Scientific realism goes a bit farth;r. Expressed succinctly,
it involves the following claims: ‘
.('1) The world has a Aeteﬁninate ontology. (Metaphysical realism,is
presupposed.)
(2) 'I‘pe methodology by which this ontology is to be discerned:and
rendered explicit is science.
(3) The theoretical language of science is.to be taken lite‘raily.
TheoYies are fully interpreted systems, although generally only
a substructure of a given theory will be directly provided with

an empirical interpretation. 2 .

»



(4) The theoretical language carries ontological commitments.
Or, at least, where a theory is successful this is grounds for

affirming confidence in the ontolggy reported by the theory.

'
‘ M

As Sellars puts it: ". . . to have good. reason for holding a theor;'
is ipso facto to have good reason for holding that the entities pos-
tulated by the theory exist'."2 (0f course, this commitment is general-
ly regarded as tentative and provisional in character. Our theories
are at best only approx'in:ately true, and we have good reason to ex-
pect that our present theories v:vill A'be significantly transformed or
surpasseds---The-critical-realist does not presume t};at our present ef="
forts constitute the last word in matters ontological. Scientific real
iism can of course be couched in more naive terms. But there are seri-
ous difficulties which attend these 1es§ sophisticated versions, and
scientific realism in its most acéeptable and most widgly subscribed to
form is critical in nature. The critical variety of scientific realism
regards each successive advancp in theory as'conveying a closer or more
complete approximation of reality; however, it doés not regard any par-
ticular stage of theoretical development as final or irrevocable.')
Scientific realism is clearly at ocids with ontological con-
ventionalism at the global level, for the latter contradicts the meta-
physical realism which is implicit in scientific realism. However, it

is very nearly compatible with the epistemological form of which we

spoke. As remarked earlier, confronted with the two observationally

e’, '. .
2W. Sellars, Science, Perception and Reality (Humanities
Press: New York, 1962), p. 97.
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‘
equivalent theories which are significant alternatives, one is always
free to claim that one of these theories may portray the real ontolo'gy
;

ofl the world. The scepticism one would be forced to by this ;ircum—
stance is not necessarily an ontological one, hence one may 'res'ist in-
strumgm:alism. What one is forced to is rather an epistemological
scepticism. One of the observationally equivalent theories may be as-
sumed to render an approximation of ”rea;lity". But one c;'innot be sure

which one, for the theories are underdetermined.

The inference invoked by scientific realism from the success

of a theory to ontological commitment, of course, does not survive

¢ 3
i

conventionalism in its usual form. However, an analogous but weaker

cldim may take its place. One might still agree that science affords

us the only insight into ontology that we may secure, but alllow that

this insight only amounts to the elaboration of a number of alterhative .
~

Y'pictures’ of reality which are observationally equivalent but distinct.

Our failure to further narrow the choice might plausibly be attributed

uto our limitations as sentient beings - to the capacity, for apprehending

and discriminating reality -inherent .in our conceptual and perceptual

apparatus and their possible extens.'ions.

Now this idea that global conventionalism may be compatible
with realism (that is, with metaphysical realism,' and .with something
which approaches soieptific realism as we are familiar with it, but
which is somewhat weaker) raises a number of points. First, it pre%mes

that a false theory can be’as efficacious as a true one, and it assumes

this against the backdrop of some form of realism, It is allowed that

§

-i
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v

the ontology of one alternative theory is likely to be the actual or

the true ontology of the world, whereas one of the principal tenets of

- scientific realism has been the inference mentioned above from expla-

nation or theory success. The success of a theory, on the realist
' t 4

view, is generally taken to be sufficient grounds for a commitment to

-

the ontology presented by the theory, that is, to the ontology presen-
;ed/by a particular theory. | .
| But this objection‘is nothing more than an affirmation that
conventionalism is anpthémg to the died-in-the-wool orthodox realist
ﬁrecisely because he is anfi-conventionalist in his sympathies, and this
is simply not german; to’ the discussion at this point. Conventionalism
mocks this sort of realist not because it is fundamentally or neces-

sarily anti-realist, but rather because the realist is anfi-con&entional;
ist. The claim which,has'been made i; that conventionalism is com-
patible with something which closely approaches traditional expressions -
of scientific realism. Metaphysical réalism, an essential ingredient

or underpinning of scientific realism may be preserved, as may all the
other essential elements - excepting that the inferentiél basis or

b Y

argument for realism, must be weakened. The commitment involved in a

realist position formulated within the constraints imposed by a pro-

1

conventionalist attitude must be a commitment to a class of ontologies -

those incorporated in a class of distinct but observationally indistin-
guishable theories - rather than Eo a uniquely determined ontology.

The accompanying idea that_ a.false theory may be as effica-
cious as a true one is perhaps a bit distasteful. However, there is.

v
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really no insuperable difficulty Qith the notion that a faISe; theory
3may be successful. What.is difficult. to accept, perhaps,"is that a false
.theory could enjoy precisely the same degree of success as .';1 true one.
.And this is perhaps really the same difficulty that we encounter in
trying to accept the notion that any two, distinct, consistent thleories,
leaving aside the matter of their veracity, could be so precisely
matched. For the moment, this is jus't to say that conventionaiism

may well strike many of us as counter-intuitive.

The following objection also springs to mind. If our theories
are really underdetermin;ad, how could we ever know which (if any) onto-
logy was correct? Presumably we couldn't - which circumstan.ce, it
might belui'ged, calls the whole notion of there being an ontology into
question. This objection, if it goes through, leads us away from meta-
physical realism and takes us back to the no-facts version gf convention-
alism and thence to instrumentalism.

(There’ are a number of possible responses to this line which cc;me
to mind. The right one, we think, is to assért that the ontological
question does survivé. We see no obvious reason to abandon-the notion
that the world has an ontology on the hypothesis that we cannot ever
identify that ontology precisely. If the best that science can do is
to provide a set of theories, one of which may reflect the true onto-
logy of the world, but which are underdetermined by the available facts,
then we wi’l_l simply have to settle for that situation. Why say
that the failure of sci';ance (and, remark, it is only the possibility
of a limited failure and its implications which we are discussing here)

must strip the woxld of its- autonomy? Surely it would be bloody-minded
&,

2
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and unconscionably anthropocentric to deny that the world has an inde-

pendent ontology merely on the basis that we cannot know it. Even if , *

nature should prove, ultimately, to be so inscrutable, it does not
follow tﬁat she hés nothing to hide. Epistemic humility may be prefer-
able to some form of subjective idealism.

There is anoth'er reply to this challenge directed to the inte-

1ligibility of the ontological question which occurs. Someone m‘ight‘

‘wish to argue that the condition of underdetermination is only a tem-

porary one, and that the theory embodying the correct ontology will ine-
.

vitably show its true colours and establish itsel f over its competitors

by admitting of further expansion and development, where its competitors

might not (owing to the fact they rest on a faulty ontology). But this

strategy will not work. If underdetermination is just a temporary con-

?ition of an evolving theory, then clearly theories cannot be said to

/

intefesting sense advocated by conventionalism. One of the conditions
! ' LB .

be underdetermined in any real seﬁse, at least certainly not in the

which we should presumably impose on two theories, call them Ty and T,
%
which aspire to the status of conventional alternatives is the following.

F'o‘r any successful extension of Ty, caall\ thi; 'Tl" there must exist
an extension of T, call it TZ', which brings T2 up to observational
equivalence Yith Tl' . And conversely. ‘
This is obviously a very strong condition »given thaF T1 and
T2, as well as any extensi.ons they may spawn which are also observation-

ally equivalent,\must be distinct. We would expect the condition to be

satisfiable in the case where the theories T, and T2 are isomorphic,

P e TR |
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for then they have exactly the same structure and hence exactly the
same, resources for modell.ing the phenomena to begin with. However, we

shall argue later that if two theories are isomorphic then they are

" -

not distinct in the sense requiréd by conventionalism.

There are no model-theoretic results which support the conten-
tion that theories must exist which satisfy all of these conditions.. In A
other words - and this is a very important point - conventionalism is
not supported on any general logical gr;mnds. (The Lowenheim-Skolem
theorem may come to mind, but I shall have something to say on that
subject later.) So alrea;ly we see that conventionalisr;l involve; a com-

°

mitment to some very strong claims' which, in the absence of any pair
of theéries which exemplify ‘the doctrine, must be accepted, seemingly,
as an article o‘f faith. Conventionalists, one begins to suspect, are
rather Kierkegaardian under the skin. . |

Of course, the conventionalist can always try to get his wai'
by resorting to something which amounts to a devious trick. Suppose we
havé two theories T, and T, which are observationally indistinguishable.
Let us imdgine that Ty is provided with an axiomatic extension to
yield a broader, successful theoxry Tl'. In the event that no correspon-
ding extension of T, should be forthcoming, the conventionalist miéh.f:

. R .

be tempted to safegudrd his position by the following strategy. Let
us ca1‘1 the set of theorems in the observational language derivable
from each of T, and T3, [T. And let us call th@_addition‘all theorems

available from the extended theory Tl' (the theorems of T;', excluding

the set [ Y, r*. Now'T2 can always be brought up to observational

/

"/
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equivalence with T;' by the expediency of adding to it the entire
L
set | * as axioms. Call the resulting theory Tp*.

But this invidious device hardly serves to establish convern-

v 3

tionalism as an interestiﬂg proposition. It rescues conventionalisﬁ at
‘the cost of trivializing'it. Furthermofe, in so doing it even renders
it‘irrelevant to science, for there are sound reasons for withholding
from'Té* the ascription of the term (empirical) ''theory'. One of the
necéssary conditions which can be invoked in delimiting science is the

. requirement that all observation theorems be deducible from a minimal

[N

set of axioms that must include some sentence which is couched in the

theoretical vocabulayxy of the theory concerned. Thus, for example, one

is prohibited from taking a bunch of true observation sentences, affi-

©

xing a number of unrelated "axioms® expressed in a different vocabulary,

and calling the resulting miscellany “'science". ,This, in essence, is

the same type of manoeuver as that which generated T,*. In fact, it

is, simply the same maneouver in reverse.

N 3. The Neutrality of Conventionalism
3 .50 far, we have discussed the compatibility between oconvention-
alism on the one hand and both instrumentalism and realism on the other.

Instrumentalism, it was suggested, is entirely consistent with the no-.

facts version of conventionalism, whereas some of the basic precepts of

. E

realism may be retained under the epistemological rendering of the doc-
trine. In fact, it seems more fitting to view conventionalism as neu-
tral with respect to the points of view asserted by instrumentalism and

realism; that is, to regard conventionalism Solely as the claim that

<>

e

Al
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altermative theories may exist wﬁich aré‘observationally equivalent but
distinct. Conventionglism, construed in this way,, does not really speak
"to the matter of the cognit%ve status of theoretical entities, except
insofar as it maintains that they are underdetermined by the~empirica1
findings. *The no-facts version of cohgentiona1i§m may be un@erstood as
neutral conventionalism plus instrumentalism, aﬁdlthe epistemological

or verificationist characterizafion as conventionalism coloured by rea-
lism. After all, the arguments, such as they.éfe, that will decide for
us’the discrepancy between the no-facts version and the epistemological
account are just the same argumenfs that will decide the issue as betw-
een instrum;ntalism and realism. And -should the arguménts there prove
inconclusive - I don;t maintain they ac£ua11y do - then the two versions

of conventionalism would have to be regarded as being, one might say,

Q

philosophically underdetermined.

S

There is a décided advantage to this approach, in that it per-

mits us to broach the question of the viability of conventionalism with- _

hand

out becoming embroiled in a dispute between instrumentalism, scientific
¢ z

realism and, further, the third party which has not yet been introduced,
L}

namely, the model-theoretic approach. There is no point in becoming

entangled in a dispute over the relative merits of the no-facts and

.

epistemological versions of conventionalism if we can possibly convince .

outselves that theories are simply not underdetermined, regardless of

whatever else one may want to say about their import.

4. Conventionalism and the Model-Theoretic Approach

To this point, we have concentrated on the connection between :

Y
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realism and instrumentalism on the one hand, and conventionalism on

the other.  Again, in so doing we have excluded any mention of the
, , _ \ )
third candidate for the analysis of the cognitive status of theories,

namely, the model-theoretic approach (ﬁTA).

- L ) !
However, before proceeding, there are a few things which must

be noted. It must be acknowledged that MTA is a convenient label that
encompasses a number* of specific approaches which vary, in their details,
P .
but which share’a common assumption. _The common premise which bind§
these app;oaches together is the conyiction that the analysis of scien-
tific theories reqdires a semantic approach. ‘In some cases the seman-
t}c techniques which have been invokedLare in fact precisely those of’
standard model-thgory. Von Neumann's proof of the equivalence of the
w;;e‘mechanics and matrix mechanics formulations of quantum theory is
a notable example which falls within this category.su However, more -
recently, semantic approaéhes have tended to involve the development and
:aﬁplication of various semantic tools specifically designed to meet the
unique requirements of ph&sical theories. Two main representational
tendencies‘haQe also emerged within MTA. . These are the set-theoretic
structure approach developed primarily by P. Suppes and lgter elabor-
ated by J. Sneed and ogggrs, and the state-space approach which

originated with H. Weyl and which has been further developed by Evert °

r

) 3J. von Neumann, Mathematical Foundations of Quantum Mecha-
nics (Princeton, N.J.: Princeton University’f&ess, 1955.)

A
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Beth.? It is not possible to do justice to the details and subtleties
of these v'ﬁriationé within MTA in the present context. Howe\;er, neither
is it truly necessary to address these variations in c\)rder to fl.,llfill
our present purpose. The representational differences which have been
referred to are most significant with respect to the question of the
logical structure of' theories. .However, here we are primarily concer-
ned with the relation between our theories and' the world, and the re-
‘lations which may obtain between theories.

\In establishing the claim that MTA is compatibtle with conven-
tionalism, it will suffice to consider Briefly thleormulation ;/{esen-
ted by van Fraassen. This particul'ar cPoice is prompted by two consi-
derations. First, van Fraa:ssen's versioR of MTA is perhaps the broad'-
est in conception., He has developed pémantics for the analysis and’

evaluation of physical theories in general, and this semantics is com-

patible with either of the two major representational trends within MTA.

4See the following: (1) E. Beth, '"Semantics of Physical
Theories", in H. Freudenthel (ed.), The Concept and the°Role of the
Model in Mathematics and Natural And Social Sciences, (Dordrecht,
Holland: Reidel, 1961.) (2) J. Sneed, The Logical Structure df
Mathematical Physies (Dordrecht, Holland: Reidel,, 1971.) (3} P.
Suppes, "What is a Scientific Theory?", in S. Moregenbesser, P. Suppes
& M. White, eds., Philosophy of Science Today (New York: Basic Books,
1967.)

RN
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Thee ‘semantics developed by Beth, in contrast, are designed to accomodate
specific theories. Secondly, van Fraassen's gpproath is actually an
‘alternative to both instrumentalism and realigm; in a sense, it falls
between the other two approaches. This is nét true of all "semantic"
approaches. For example, the programme for developing a semantics of
science advbcatéd by M. Bunge assumes the position of critical realism.>

The general i?ea in MTA is that to present a theory is to

present the class of structures which are its models. Van Fraassen
[ . . i

summarizes the approach as follows:

1
To preseAt a theory is to specify a family of structures, 5 1
its models and secondly, to specify certain parts of these i
models (ghe empirical substructures) as candidates for the '

! direct representation of observable phenomena. The structures

which can be described in experimental and measurement reports

we can call appearances: the theory is empirically adequate

. if it has some model such that all appearances are isomorphic :
N to empirical structures of that model. )

\ According to MTA, we are to take the theaory (or its statement,

i

rather) literally. That is, we are instructed to construe the theoreti-
cal claims of the theory literally. So in this respect MTA is like

scientific realism and unlike instrumentalism. The reductionism Of

: : 8

-

-

) SM. Bunge, '"A Program for the Semantics of Science,' Journal
of Philosophical Logic 1 (1972), pp. 317-328. Also 'vol. 2 of his '
Treatise on Basic Philosophy, entitled Semantics II: Interpretation’
and Truth (Dordrecht, Holland: Reidel, 1974).

8.C. van Fraassen, 9p. cit., p: 64.
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[
instrumentalism is rejected explicitly. But van Fraassen's version of

MTA stops short of scientific realism, for it asserts that we are not
permitted to the truth of the theories which we accept. Like instrumen-

. AUV . . |
talism, this variant of MTA involves no realistic commitment to an on-

tology postulafed by a theory. ‘

MTA in this guise may be characterized, perhaps, as a "disinte-
rested' realism. Theories on ghis'account are to be taken literally,
but what is considered important is'not whether a theory is true, but
whether it is “empirically adequate'. This digpogition does not pre-

clude the possibility that a theory may be true; rather, it makes it

a non-issue. Van Fraassen's MTA is deliberately non-commital in this

. ‘ ~!

respect: ! the agnosticism it conveys is intended to ''deliver us from

metaphyqics”.7 Van Fraassen himself prefers to label his position as

"anti-realist", but this is simply a terminological difference which re-

flects the motivation behirmd his work: to provide a strong empiricist

alternative to scientific realism which does not exhibit the defects
t s . s ‘ . L . i
that vitiate instrumentdlism, Van Fraassen's position is just as aptly

¢

described as anti-instrumentalist, and its characterization as a '"dis-

interested'" realism appears in no way misleading.

This form of MTA is clearly compatible with globial conventional-

ism since, in a sense, it is a further diluted form of the weakened

scientific realism which has been shown to be compatible with that doc-

trine. And if instrumentalism does not induce conventionalism, then

obviously neither does MTA.

71bid., p. 69.

| e S—
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5. TFormal Approaches to Conventionalism

It is time to change the direction of the discussion and to
consider some of the possible implications of the last few pages. We
have argued that conventionalism is neutral with respect to instrumen-
talism', sciem;ific realism, and the '"model-theoretic' approach. This
is contrary to a discernible tendency in the literature to associate
conventionalism with instrupentalism, or at least to -gegard the doct~

8 And there is some

rine as being fundamentally at odds with realism.
. . .
sense to this association. Adherence to instrumentalism makes conven-

tionalism more plausible, possibly, for if our theories are just lin-

guistic devices that happen to furnish successful ''prediction machines"

then the question naturaliy arisgs: why” should .there' be only one such
device? But the relatibnship is no stronger than thi;, and at that it
is somewhat tenuous. ° s |

This suggests the following possibility: conventionalism may be
a semantic claim and only_derivatively' ‘an epistemologicall one; that is,
it may be a claim about the formal properties possessed by linguistic
or symbolic entities, and hence a claim which might potentially turn
out to be true or false in principle.

There has been some discussion of cc;nventionalism which has
appealéd to model/—theoretic results, especially th‘e Lowenheim-Skolen

W'

:

\

8See, for example, Richard Boyd's article '"Realism, Under-
‘determination, and a Causal Theory of Evidence," Nous, 7 (1972), 1-12.

Loy
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‘theorem.9 However, more typically the disiyssion over global conven-
. /

tionalism has proceeded in a different spfirit. The tendency seems to

have been to regard global conventionalism as consistent and only con-

tingently true or false. This tendency derives largely, I think, from

the perception that conventionalism is diametrically opposed to realism,
/

" a perception which is not entirely on the mark. Scientific realism

surely constitutes a synthetic claim (or set\of,claims) and ongtwould
naturally assume that its contradictory is also a synthetic claim.
quéver,'according to the preceeding analysis, conventinalism and rea-
lism do not appear so obviously as contradictoriés. Trad}tionél theo-
retical—entity realism certainly contradicts conventionalism but one
ﬁay say it does so precisel§ because it is anti-conveﬁtionaligt in ad-
dition to being "realist'. Realism has peen thorqughly informed by
anti-conventionalist sentiments throughout its history, so much S0 that -
one does not immediately see that the basic tenets of realism ﬁight be
stated apart from the anti-conventionalist claims with which they have
invariably been allied. My point is that this long-suffering marriage;
appears to have an historical basis rather than one of logical necessity.
If it 1s correct to construe ccnventionalism in this way, then

ultimately formalization 1s indispensible to assaying the doctrine.

v . » ‘ »
95ee Hilary Putnam's 'Models and Reality," Journal of
Symbolic Logic vol. 45, no. 3 (September, 1980}. Also W.V.O. Quine's
"Ontological Relativity," in his Ontological Relativity and Other

Essays (Columbia University Press,_1969) PP. 26-28. .




50.

If-conventionalism is félse in principle then one must suppose that
fhere will be a model-theoretic resqlt pending to the effect that
theories which satisfy certain formally stated criteria (including
appropriate critérie of distinctness) cannot yield exactly the same.
theorems in a certain restricted vocabulary. /ét 1s no use objecting
that the concepts and results of classical @pdel theory (in the sense
of Tarskl, 1936), are inadequate to the evaluation of scientific

It is quite true that these_ concepts were intended to

L

handle the semantics of formal systems which differ in important

theories.

respects frod physical theories, and that they cannot be used to mark
the semantic distinctions important for science. And ,admittedly some

] [

pdwerful nonsense has resulted from the injudicious application of

-these concepts beyond their proper domain. (The'so—called semantic

theory of-tfuth is a prime example.s But®what is being suggested here
i; thé‘possibility that the problem'of conventionalism is not one
peculiar to science per se, that it might be'simply a claim about the
éypes of relations which may obtain between symbolic entities which
satisfy certain requirements that can presumably be stated formally./
In this case it is even possible that there is some validity in a »
purely syntactical approach to the problem. What is required~%or the
project to get off the ground is that we grant there is a distinction
begvsen observational andftheoretiéal terms and, further, that this

is a distinction which can be marked syntactically. (What we cannot’

do, of cburse; is to defend the distinction as essential to’science by

invoking the fact that it can be made syntactically. The existence and

A

¥,
A
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.significance of the distinction and wheTe it is to be drawn are
. ) ﬁ\ .
substantive philosophical questios which miiit be solved through

ﬁhilosophical refiection and argumentation.)
h i .

Having made these rather speculative comments, it musé be
acknowledged that there are no é#isting model—theoregic results which
~might obviously be adapted to this,purposéa and. there is no sense in
hélding our breath while we can perhaps maké'some headway tah a more

‘ philosophigal, informal, approach. .Still, even if the problem were
not a logical one; the concepts of model-theory might étill be ugeful
for ths‘purposes of ttyiné to state more clearly what we mean by two
theories being distinct, a concept which is crucial to conventionalism.

Until we have a more’ precise statement of what we mean by "distinctness"

in this context, the problem cannot even be sald to be well-defined.

s
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CHAPTER III

THE MEANING OF CONVENTIONALISM:

- .

A MORE PRECISE STATEMENT T e—

1. . Criteria of Theory Synonymy

.- ¢

In this present chapter we would like to undertake to discuss

various possibilities for advancing a more precise statement of global

conventionalism (henceforth, GC). The key will be to provide a more

exact criterion for the assertion that two observationally equivalent
theories are distinct. To this point we have relied orfl the intuitive
notion that two \theories are distinct providing that they are not mere-
ly trivial semantic alternatives. This is not very edifying,’ however,
unless a more exact account of TSC can be furnished. .We shall argue
that -two theories are. trivial alternatives if and only if they are iso-
) p

morphic (in a special context). To this end we shall first try to
. .
discourit both weaker and étronger .requirements for theory synonymy.

To begin withi~we shall consider briefly two other requirements

for theory syhonymy which might appear to car}y a certain amount of in-

~

itial plausidility. The first. is based on the notion of a match. The

idea behind this criterion is that two theories are distinct pm
they have.different domains. The second possibility we shall explore
is the notion that two theories are synonymous (are semantic alterna-

tives) in the event they share a model.

-

Let us first consider a more precise formulation of conven-
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tionalism th‘at invokes as a condition the e.lccount <;f distinctness which
is couched in terms of the coﬁ'cept of a match. (An interpretatiém j
"matches' a set "l' of quantifier-free sentences iff: (a)j is a model,
of F, and (b) if any terms (names or function symbols) occur in I’ s

then each object in the domain of 5 is the denotation of some such term.

.

. A match is thus an interpretation in which every object in the domain is

referred to - but not necessarily named.) We }}ave the following:

(i) T1 and Tz' are two theories.

(ii) L is the observation language. ‘ , .

(iii) j L is the standard interpretation of L. .

(iv) T; and T, have exactly the same observational consequences;
that is, for any sentence S, iij is an interpretation of S
then (SET) <35ETy).

) The language L, and“ Ly, (of T; and T,, respectively) each
inclhde‘s L. ’

(vi) Terms occur in the sentences of Ty and T, which are not
interpreted byg (i.e., there are theoretical terms).

(vii) - Therw no set of objects D, such that some 1nterpretat10ng
with domain D matches T, and some interpretation _4 2 with domain

D matches T2‘

This list is not intended to exclude any further condition on

T, 2 and T, _whlch mlght reasonably apply In particular, it is not to be

construed. as pre-emptmg any condltlons they might have to meet in

addition to those specified in order to qualify themselves legitimately

as examples of "“science". We shall assume that there are no objections

of

,‘\"
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to conditions (1) through'(vi), such as they are. Our intention here is
to focus on‘(vii). .

Condition (vii), on reflection, is unacceptable. It constitutes
too strong a requirement in two different respects. First of all; it
necessitates that Tj anq T2 exhibit the same number of terms. This is
somewhat in keeping with the spirit of an idea advanced at one time by
botﬁ Hilary Putnam and Clark Glymour to the effect that theories cannot
pése as conventional alternatives unless they are equivalent in such
matters as descriptive simplicity. However, this idea strikes us as *
completely misguided, Surely all we require for cohventionalism is that
two theories be observationally equivalent, but distinct. This, of
course, leaves open the possibility that there might be obvious pragma-
tic advantages, attached to one particular alternative. But such advan-
tages, we maintain, can never translate into epistemic superiority; %hey
cannot be called upon to pu§ﬂ aside the problem of underdetermination,

1

should it genuinely arise.” If this is sound, then there is no possible

N Aln his."The Refutat1on of Conventionalism", Nous, 8 (1974),

Putnam argues that/conventlonallsm is to be rejected as a covert expres -
2Yon of the generally discredited philosophical doctrine of essential-
ism, and that the reference of our theories - he deals spec1f1cally
with geometrical theories - can be fixed uniquely by an appeal to such
considerations as simplicity and agreement with our pre-theoretic intui-
tions, considerations which he lumps under the rubric of ''coherence'., In
a similar vein, Glymour ("The Epistemology of Geometxry', Nous, 11 (1977.)
rejects the notion that geometric theories concering the world are under-
determined on the ground that alternative theories which all 'save the
phenomena' are not all equally well tested by the phenomena. This .ap-
proach seems wrong-minded. Surely all we require for the underdetermin-
ation thesis is that we be confronted with two theories which handle the
same data, but which are genuinely distinct. Methodological principles,
such as a preference for simpler theories, cannot be invoked to estab-
lish a non-conventional choice between two theories which instantiate GC.

LTS
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s

warrant for insisting that theories which exemplify GC contain an
identical number of terms. Yet this condition is implicit in (vii) as
it stands.

In addition, the requirement that twp theories which instanti-

* - 3 . * - — \\4
ate the doctrine must involve different domains is itself apparently too

strong, also. Presumably we would not want to call two theories which

exhibited the same domain, but which described that domain differently

(suppose, for example, that they contained different relations on that

domain),-trivial'alternatives. But on requirement (vii) as stated, two
such theories would fail- to qualify as significant conventional alter-
natives. Of course, it may be that no two physical theorie; with the
same observational consequences and the same domain (which also satis-
fied all the requitements of science Rii se) would likely be distinct
in this othergsense. But we do not appear to have any absolute guaraﬁ—

tee of this, and so there is no real justification for entering the

thesis as a premise in our discussion - however intuitive it may seem.

4

To provide an epistemic basis for some such methodological principle,
we must employ an inductive argument of some form. We must be able

to argue that since simpler theories have a better track record such -
theories are more likely to be successful in the future. But the GC
scenario explicitly precludes any such argument. Recall that a requ-
irement of a paiT of theories exemplifying GC is that for any succes-
sful extension of one, there must exist an equivalent extension of the
other. Another way of expressing this point is to say that GC also
applies to an entirely complete or 'total' science. If GC is sound,
then it follows no inductive argument is available for establishing

an epistemic justification which will underwrite the non-conventional
selection of some theory over its alternatives on any methodological
grounds such as simplicity. i

.
3 3

.
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- Now the first difficulty associated with (vii) might be circum-

. vented by withdrawing the employment of the concept of a match. Suppose ©

we retain the form of (vii) as it stands, but substitute "model" for
"match". ﬁe then obtain the following weakened requirement, (vii)':
"There is no domain D such that for some 1nterpretat10ns :11, quq w1th
domain D, Jj is a model of Ty and JJ is a model of T,."

This gets around the first objection outlined above to the
6rigina1 formulation (vii), namely that it unjustifiably requireé sig-

nificantly conventional, alternative, theories to exhibit the same num-

ber of terms. But it does not meet the second objection that was

. " ., . . . .
raised., Moreover, it generates its own peculiar problems. For instance,

we can generate the requifed domain D trivially in every case: S

just 1et D = {p( 4 D v D( ,42)} . .

There is no apparent way to salvage the approach followed in

(vii) and (vii)', an approach which focuses exclusively on the domains

of theories which might be nominated as significant conventional alter-
. . ' ‘
natives.

Let us proceed then to consider another possible approach.

Glymour has suggested in passing that two theories might be considered

synonymous on the condition that they share a model.2 Correspondingly,

we would say that two theories are distinct only if they do not share

any model. Intultlvely, thls crﬁterlon doesn't seem satisfactory

either. It appears to be too we%# If two theories satisfy only the

-

2c. Gi¥ymour, "The Epistemology of Geometry", Nous, 11 (1977),
p. 230. It must be emphasized that this is merely an alternative
identified by Glymour. He does not defend the criterion in this
particular article.

¢
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requirement that they share a model,. then they can certe,inly be used
to say the same things. But unless the theories concerned are both
"c:ategorical"3 -'and it is far from certain that our empirical theories
would be, since any consistent categorical theory must have a finite
domain - there is no assurance that they can necessarily be eml;loyed
to say all the same things. Consider the case where a theory Tl is
embedded in another theory By. T, and Tp must then share a model. ‘But
one would hardly want to say that they must be synonymous, for Tz is
richer in structure and consee\'ilently may be intefpreteq so as to convey
information that simply cannot be medelled by T;. On this basis it
seems that we must also reject the notion of ''sharing a model" as a
sufficient criterion for'tlpeory synonymy .

Now we can easily a.nt'icipate a possible objection to.this dis-

|

missal. It would run something like this: "If two theories share a
model, but éatisfy no stfonger criterion such as isomorphism (say Ty
is embedded in T2 and they share a model M) and they are empirically
equivalent, then we may expect that T, contains some additional struc-
ture which is not being put to work, as it were. x’[}li_:svextra structure
may be describ'end as so much excess "metaphysical baggage', and it should
not be possib.le for S\.'lch excess baggage alone to differeﬁtiate between

two theories. But if we do reject the criterion of synonymly that in-

vokes the idea of 1\/imply sharing a model and insist instead on some

3G. Boolos and R. Jeffrey, Computability and Logic, (Camb-
ridge: Cambridge University Press, 1980).. 'T is a categorical theory
if any two models of T (tfhat are interpretations of T's language)
are isomorphic." p. 191.

-
!



(stronger re'quirement - perhaps that they share all their médels - then
this is precisely what may happen. In fact, we could produce pairs of

theories which we would have "to acknowledge as legitimate instances of
134 ’_“ —_—

z

GG. by the following trivial method. We simply ‘take an existing theory
T and append certain axioms to it, being careful to ensure ‘that they

cannot facili}ate the derivation of any new observation theorems - so

*

that they cannot in any way affect the empirical commitment®ngf T. T

This is easy ‘enough to accomplish: one simply uises a disjoint vocabu-
lary for the appended Sxions . Tﬁe original theory T and the amended -
version with-the extraneous baggage, call the latter T*, migh{: then

atsert a legitimate claim to status as significant conventional alter-

. ) e
natives, for we could easily construe T in such®a way No ensv’lre

‘that ‘it would have a model which-was not also a mode} of T."

There, is certainly something to this objection. However, we
. ( .

e

do not believe that the proper response is to allow the notion 6f shars

i

ing' a model tQ serve as an account of theory synonymy, Rather, the

appropriate way to &ea;l with the problem addressed in this objegtion

‘ -

is thgough strengthening the requirements that a theory must meet in

- e -
-

< \ N .
order to qualify as genuinely. scientific discourse. The rebuttal sket-
ched above invokes a strategy we have already encountered in a slight-
. . ¢
ly different context, and the appropriate response is the same Mhw as

it was on that occasion: we impose the requirement that -our theories.

[N

be suitab‘ly auétexje, that they carry no such purely met'aphysical bag-

' .

gage. To this end we may insist that theories betray no, theoretical
[ 4 . - . - .

o g

rinciples which 'do not,figure indispensibly in th'e derivation of some

pI p L 11Ot 3 :
o Y ’ ‘ . ",
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theorem in the observation language. This may be expressed, equivalen-
~ . ¢ v
tly, as the requirement that our theories be cast in a form that is

"empirically minimal". The notion of empirical mirfin; ity owed to' van. »
Fraassen, and he defines it thus:

We may call a theory empirically minimal if it is emplrlcally ) . ~
equivalent to all logically stronger theories - that is, .
exactly if we cannot keep it$ empirical strength the same
while discarding some of its models o
LI '
“There’ might well be some objection to this reply. Van Fraassen.

himself, after pointing out that "sophisticated'" theories invariably

¢ o

reveal some extra baggage, argues ‘that“empirical minimality is not to
be praised as a virtue. He says that empirically minimal theories, so
far from being required, are less préferable than their more complex

A

counterparts. He justifies his attitude essentially by contending that

g P
this extra baggage which is involved has ''potentialities for future

use. " ' / ’

But this resistance can be met quite effectively. | There are
two points to be considered in this regard.‘ (1) Our requirement that
theories. be stéted in an empirically‘minimal form i§ not necessarily
to be interpreted as a presc/ription to the sciengist to eschew any the-
ory which contains exfra baggage. From the staﬁdpoint of,the“prag-

: !

matics of theory development, such the{bries may offer certain advanta-

ges. However, for the purposes of conceptiial analysis or philosophital

z i -

4van Fraassen, p. 68.

Sibid., . 69. _ /

N B N
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appraisal, we may still insist that theories be cast in empirically

minimal form, The point is not that such extra metaphysical baggage

.

is neces”s‘arily useless, but rather that it may be methodologicdlly
misleading. Our tendency to construct theories with optional content
may be more significant from the point ofs view of cognitive psychology

<

and pragmatics than from a methodological perspective. (2) Further-

3 B . b A \ .
more, the rejection of extra-theoretical baggage, at least so far as
) '\
the matter of the epistemological analysis of our theories is concerned, -
may be defended by the following considerations. Van Fraassen grounds o
a preference for more complex’ theories in the potential for future
use that may be inherent in the additional structure which they possess.

The question arises, however, why we should. favour these more‘}omplex

theories when we have no assurance before the fact that the extra bag- .
%

,Bage they 4are carrying is,precisely -the sort. of extra baggage whieh

will ‘invariably- prove valuable, It appears, therefore, that there is

-~ 2

<

a stroig ca‘s.e to be made for the requirement of auste;'ity. Thisi is
ceZZainly so Wwith respect to the triviai“case we posﬂedﬁéaz;liﬁer. The
type of metaphysical baggage that T* carries can always be introdyced )
as it‘is-required. ) ‘ e

In any event, it seems preferable to exclude such pairs of
£

theories as T and T from consideration as s-1gn1f1cant conventional al-
. \

2

rnatives by this strategy just adumbrated rather than by choosing
the alternatlve solmtion presented by the "shanng a model'" criterion

of synonymy. The extra baggage packed into .T* ma} well turn out to'be
-4

- entirely guperfluous;,we may never find-a.purpose for it. But if one

» !

. . o u —

Ly . . -
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1s intent on declaring T and T synonymous then-one must be prepared

@ 7/ * .
to label th% extra baggage belonging to T as meaningless: This course

appears to set us on a route towards some form of a verificabxo:ist
account of meaning, and this is currently not a particularly atltractive

position. Irrelevance is not to be confused with meaninglessness.

3

We requir%, then, a stronger criterion for theory synonymy'
‘than that afforded by the condition of sharing a model. Sruch a crite-

. . rion is now suggested, rather naturally, by the condition that synony-

mous theories share all their models; that is, for any synonymous theo-

] -

ries T, and T, every model of T} will be a model of F», and conversely.

This condition will be satisfied just in case, the two theories are

-~

., isomorphic. We cCan then specify a routine or mechanical procedure for

converting T; and T,, and vice versa. The procedure consists in the

spegification of a "dictionary": a set of sentences, S, of definition-
al i:jorx'n, which will ena‘lble us‘tolperfdrm the translation procédure. .
The procedl;re works as follows. Given twa theories T1 am} TZF’ the se;:
of sénténces S would be appended to T; to form a new theory T'2' . Ty

* -would be an extension of T;. From T2' we could generate as a set of

? theorems all the sentences of T,. We could then drop all sentences of
ca T2' containing non-logical symbols of Ll (the theoretical vocabulary of

Tl) . Thé remaining theorems would be the sentences of T,. An analo-

‘Q\ ,. . ' [

gous "procedure would of course transcribe T, into T, .
. ; .

’

" We can now say that a théory Ty is distinct from another theory

T2 if either (or both) of two conditions obtain. (a) On translation

o

’Tl is found to contain sentences which are incompatible with.sentences
: R .

¢ o
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occurring in Tz, or (b) on translation one\ of the two theories is

found to contain sentences which are not expressed in the other. Note

that this requirement o[i/m:ertr'ansl.atability for theory synonymy does
o ~ .
not commit us to the view that a thgory may be st¥ictly synonymous with

/
one of its own extensions. . >

B

2. Intertx\“ansl’atability and 'I'heorj Synonymy: A Defence
. zr
The requirement of isomorphism or intertranslatability as

-

explained above certainly seems strong enough. In effect it says that

two theories are synonymous if and only if t}}ey‘ are trivial semantic
. /'
dlternatives. It is difficult to imagine any further condition that

might be required for theory synonymy. If two theories which are com-
‘ >
pletely intertranslatable are yet not to be construed as synonymous,

~ .

then it is difficult to conceive what precisely would count as a suffi-
cient condition for theory synonymy. Pushed that hard, the very notion

of theory synonymy seems to become opaque; it takes on a highly mystical

.
¢

aspect. ' , -
\ 3 ' R .

Michael Friedman, however, has recently criticiZed at length
the notion that intertranslatability constitutes”a sufficient condition

for theory synonymy. In his book, Foundations of ,Space-Time Theories:

f

Relativistic Physics and Philosophy of Science, Friedman argues that

° intertranslatability represents at be€st a necessary condition for theory

synonym§r.6 He maintains that two theories which are empirically equi-
. v - 4

i

.

» - 4
& e - B ot ) . ,

, 6Mi'chael Friedman, Foundations of Space-Time 'I'h;)ries:
Relativistic Physics and Philosophy of Science (Princeton: Princeton,
University Press, 1983). - ‘ ‘
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|

valent and strictly intertranslatable‘ﬁay still fail to prove fully

. !
equivalent.. He asserts that such theﬁries may fall short of full
equivalence or synonymy because fhey may still embody different 'ideo-
logical" commitments of a theoreticéllnafu¥e. Friedman (who inciden- |
tally is not a pro-conventionalist) builds his.argument arouna a coun-
ter-example. He claims to have actually constructed theories which are
empirically equivalent and fully intertranslatable but nonetheless
quite distingt: We shall argue that Friedman's putative counter-examplé
is beside the point. The family of theorigs he appeals to violates
the coﬁdiﬁion of austerity or empirical minimality. Each theory in
this family is, strictly speaking, an i;staﬁce of the T*-type theory,
previously described. The portion of eaEh theory which serves to dis- -
tinguish it‘from its competitors is precisely that portioﬁ which may Se

A e .
described as superfluous metaphysics. Friedman's example thus fails to

demonstraéi that intertranslatability is not a sufficiept condition f?f,/////////
theory synonymy,where the theories concerned are empigically equivalent
and suitably austere. We shall proceed as follows. First, we shall'
outline the theories which Friedman invokes. Afteswards we shall comment //'
.on Friedman's assessment of their rel@tionship to one another.
In chaptef three of this book, Friedman sets out to cénstruct
a sﬁacetiﬁé formﬁlation 6% Newtonian Kinematics, a theory which incoé- .
ﬁbrates the notion of ab;olute space. Within.such a theory the notion
" of absolute rést and .absolute velocity are well-defined. (Note that
* "well-defined" does not gntail "empirically significant".j After he
has completed this initial task he then proceeds to show how a "Galilean":

system of kinematics méy be represented. A Galiléan kinematics is

-
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one which features only the assignment of relative velocities. In a
Galilean theory there is no privileged inertial frame of reference;

that is, no frame at rest with respect to an absolute space., All iner-

tial frames are regarded as being on an equal footing. Let us proceed

* [

to examine how these theories are formulated.

, Eirst, the Newtonian version: A number of geometrical objects
3

.are specified, The basic obﬁec‘c is ‘the spacetime manifold, M. There

~

are several geometric structures Which must be defined on M in order
L]
to produce a kinématics. In Friedman's case, the geometrical structures

are associated with the trajectories and evenis that occur within space-
time by means of numerous field equations and various laws of motion.

Friedman thus develbps his theories by imposing local field conditions

v
‘

on the topology of M. ; #

The first condition which must be sa.tisfied by a Newtonian
kinematics is that spacetime must be flat. So we must posit é fiat
affin\e connection D defined on M. Newtonian spacetime is also charac-
terized by an absoluté time: fozj any arbitrary point p, in M, we have
the concept of all points V,Jhich are simultaneous with p. Since in a
'Newtor,lian spacetime the temporal dimension ::LS absolute, this notion
does not depend on the specification of.any particular frame of refer-
ence.

The notion of "simulta.neity"‘ is clearly an equivalence relation:

it partitions Newtonian spacetime into successive 'simultaneity sets"

or "planes of absolute simuitaneity".7 Friedman has thus stratified
. [)

*

7Fr.i'edman-, p. 72.

&
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the four-dimensional spacetime into a series of three dimensional
absolute spaces which define the notion of simultaneity. Temporal -
duration is simply the distance between any twoe such planes, and 'the

corresponding gecmetrical object is a co-vector field dt.  The planes

i
'themselves are Euclidean three-spaces and their metrical geometry is

deflned by a symmetric tensor field h.

\

What is now required is some structure that will tie the \
instantaneous three-spaces together, to bind them into one single
"enduring" space. The necessary relation of spatial coincidenee is
established by ‘introducing a new geometrical object, which Friedman
descrlbes as a '"rigging of space —~time", This is just a "family of
non-intersecting geodesics that penetrates each plane of 51mu1tane1ty ”8
It is important to note that the choice of a rigging is essentially an
arbitrary one. Any.member of an infinite class of families of non-
intersecting geodesics will suffice for this purpose. In Friedman's
treatment this rigging is introduced by means of a geometrical object

4

V, a tangent vector field. As he notes, our choice of a rigging can,

" be viewed as fhe arbltrary selection of one partlcular 1nert1a1 sy stem

over all others as a system at.rest W1th respect to absolute space.
To summarize, Friedman's Newtonian spacetlme kinematics is

a theory constructed from a set of geometrical objects deffﬁed on the

’

spacetime manifold M: an affine connection D (which imposes the con-

dition 'of flatness on M); a co-vector field dt (which represents abso-

|2 \

Sibid., p. 74.

divid., p. 77.
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lute time); a symmetric tensor field h, of type (2,0) (which describes
the Euclidean metrical geometry of the planes of absolute simultaneity);
and a contra-vector field V (the ''rigging" which defines absolute-space.)/'

The'complé%e theory, of course, includes local conditions  imposed on

these objects by means of a set of field equations and the specificat{gp

of the laws of motion for objects within spacetime. For the sake of

brevity, I have not presented these as they are not essential to our

present discussion. The impertant point at the moment is that an infi-

nite class of Newtonian kinematic theories can be constructed. One sim-
« \ ply associates absolute space with a different inertial frame in each

ase. We may designate this class of theories: %:f;, Tv" Tvn,...:S
\ )

From here Friedman moves on to construct a formulation of
‘Galilean kinematics, a kinematics which feﬁture§ a spacetime in which.
there is no privileged inertial frame to which all motions are ;o'be
related. In a nutshell: "To formulate Newtonian kinematics in a way
that dispenses with absolute space and treats all inertial systems on

" a par we simply drop the rigging - the vector field V - while retaining

the flat affine connection D and the notion of inertial frame .0

N A

The new Galilean kinematics thus postulates the same geometri-

cal objects as the Newtonian theory, with the notable omission of the

.

vector -field V. We have an affine connection D, a co-vecton field dt,

~  and a symmetric tensor field h. +The same local conditions, provided
in the form of local field equations, are imposed on these objects.
¢ ibid., p. 87,
” el
’ *
— . Lo .
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. ~ -
Now, what does Friedman have to say about the’status of the
. ]
class of alternative Newtonian spacq}’time theories, {‘Tv" Tyrs Touse } ?
He says that they are empirically equivalent, but incompatible. They

4

are incompat'ible, he says, 'because they generate mutually inconsistent
assignments of abasolute'velocit'y to any given object."11 At the séme
timen, they .are obviously also intertranslatable: "Simply translate
'absolute velocity' in one theory by 'velocity relative to inertial frame

E,! (i.e. thepriveleged frame) in the other. 12 Thus, on Friedman's

view the class of empirically indistinguishable Newtonian spacetime

theories constitutes a counter-example to the claim that intertransla-
tability represents a sufficient condition for.theory synonymy. These
theories, he maintains, are not fully equivalent for they betray dif-

¥ o
ferent ideological commitments. "They are not fully equivalent until

after we revise'the ideology of our «theories .3

In response it is tempting to counter that what we are confron-
ted w;th is' clearly a distinction without a difference, and that any
perception that these various Newtonian theories involve different
ideolagical or theoretical commitments is simply an illusion - moreover
an illusion which is expos;-,d by their strict intertranslatability and

empiriéal equivalence. Such.a reply is not entirely satisfactory,

however. It smacks too strongly of verificationism.

?
L4

Uipid., p. 276.
124454, p. 282.

13ipid., p. 280.
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But there is an alternative response which allows us to deal
A

with this alleged counter-example, and with which’we may feel comfor-

table. Here is our reply: It is quite clear from the preceding expo-

v

sition of Friedman's Newtonian and Galilean kinematics that each vari-
ety of the Newtonian version is simply a different extension of the
Galilean theory. To arriv‘e at a Newtonian kinematics one in effect
simply tacks a further .geometrical object (any\ one of the contra-vector
fields '{/V, AN AL _} ) onto the set 6f geometrical objects which
taken together form the basis of the Galilean system. Moreover, these

T T.

extended theories, {T T

V’

-y } , are all instances of the

*

T -type theory we discussed earliér, and which we argued could not con-
-f

stitute a basis for conventionalism. The point is that the Galilean

theogy-is simply the austere counterpart to each of the Newtonian theo-
r

ries. The addition of the '"rigging", of the concept of absolute space,

s

to the Galilean account constitutes the importation or incorporation
of some supirfluous baggage. We shoﬁld not be dgceived into believing
that the notion of an absolute Spacé is integral to Newtonian theory
by an historical argument. So far as explanatory power is concerned, .
tile idea is entirely gratuitous. Epist_emica%ly sl;eaking, it is de fini-

tely not required and to /the extent that Newton himself clung to the

i
idea of absolute space w’e\: may say that he simply misunderstood his own

3
fhaozj’y- ' AN

What we have arrived at, then, is the following position.

Intertranslatability alone is not a sufficient condition for the synony-

~ 1 5

my of two sets’ of sentences which are closed under deduction. This is’

)

e e e e i
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" condition of their synonymy. To make his point stick, Friedman would'

."have to find a pair of theories satisfying the fol‘lowing condit-ions:

" rically equivalent, austere, intertranslatable theories are merely

o | -
69. -

'
Y

a trivial point which must be conceded. But our empiricdl theories are

more than just sets of sentences. They are sets of sentences which'

4

satisfy certain additional requirements. And there is no reason to

suppose that the intertranslatability of two theories which are empiri-

.

cally equivalent and which satisfy these further conditions - in parti—
A

cular, the requirement of empirical minimality - is not a sufficilent AP

They would be empirically adequate, empirically equivalent, empirically

minimal, and strictly intertranslatable. And he would then have to

establish that these theories were somehow distinct in a significant
", b

sense. ‘ T Q.

What Friedman actually presents falls short of this scenario.

%

And in fact it is impossif)le that it co{xld ever be realized — for empi-~ .

instances of TSC. They cannot be otherwise, unless one is willing to

locate ideological differences somewhere other than in the sentences

of two theories. One would then have t'{)/'posit some mysterious faculty v
of intuitfir;g, extralinguistically, these ideological differences.
Needless to say, such differences would be ineffable and impossible to

corroborate. We are entitled, indeed obliged, to repudiate this sort
° ! -1

¢ a

of obscurantism.

Of course, the isdmorphism'of just any two sentences Or sets

of sentences is no guarantee that they are synonymous. For example, the

T T————concept of a harmonic oscillator appears in several branches of physics.

NSy

AndOthe actual object -réferred.. to in each case 1 is different. Similarly

e —_—
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we find that Rowland's law, q) = F/R (where ? = flux in n;axwells, F z

gilberts and R = reluctance) has the same form as the definition of
the measure of current-flow, I = Q/t (where I = current in amperes, Q=

£l

time) and the definifion of velocity, v = s/t (where

I}

coulgﬁbs,.and t

v = = distance, and t = time). But these three equations

‘:figpity, s =
are-®ach located in wider and distinct background theories relating,

respectively, to magnetic, electrical and mechanical phenomena, which
. ™ s » b

~ . .
serve to differentiate them. While the equations are isomorphic, they

are distinguished by their context. They defihitely do not say the .

>

same thing. But what differentiates them i's a linguistic or symbolic -’
entity - the theory in which each one appears. However, when one rea-

ches the level of intertheoretic isomorphism (i.e., when two complete

r A )

theories are isomorphic) coupled with empirical equivalence and guste-
L]
rity, then one is dealing with quite a different matter. At that level

Al

o

_there is nowhere left to locate ”ideological"Ldifferences.

,fo sdmmarize: we have, in this chapte;, éeféndédighe-view
thaf'i;omo;phism or comélete intertranslatability is the sufficient con-
dition for.ghe synonymy—of theoriés'which are observationally equiva-

- lent and which satisfy certain other conditions which -have been speci-

I
fied. We have now identified the following conditions which must ebtain

if GC is seund.: . o '

1) .Tl and'T2 are two the9ries which are consi‘stent and'empirical-
ly adequate. ¢ ’

ii) L is the observation language.

iii) . lekis’the sfandard';nterp;étation of L. .

.iﬁ) T Ty énh fz have exactly the same obsg?vational_chsequencegj )

. 4
- < v 5
a




v . o . that is, for any\sentence S, if j L is an interpretation ‘ }/
- . ' R ¥ o ' v

"

of S, then (SETj < SET,).

v) The languages L, and L, (of T, and Ty, ﬁspe;tively) each ’
' include L. ° . L .
\ . S i ' .
vi) Terms occur in the sentences of Ty and T, which are not inter- .

preted by 5{1‘ (i. e., there are theoretlcal terms)

©ovii)™ Tl and T, are not 1somorph1c (i.e., the theorles are distinct.)
. Viii) T; and, T, are each empiricaily miniinal ' .

s ‘ . o i‘x) For any sentence S, if j is an 1nterpre'cat10n of S, and SE:T1
- " " . (S€ET,) &hen there is a minimal ,subset of axmms of T (of Tp)

which is sufficient for S and whigh mcludes some sentence or -

© s

\/‘_...

o

> o . »

|
ot : sentences not interpf:ej:é’d by.gL

S ‘ x) 'For any successful éxtensibn of T, which increases- the empiri- -
, cal content of the theory (call ghe extended theory Tl'), there
. . T -\is an extension of T2 (call it T D) such that Tl and T !
a : L
i satisfy con,dltlons ‘i) through.),c), and convqrsely. /
. o, .
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., - . 3. Some Co tual Confus%ions ' A

. ¢ - T v l ' 5

Now that_we have established these conditi\ons, we begin to \*‘
1 .

see more clearly that .GC does not really possess thé\strong initial plau-

sibility which seems ‘to be presumé“‘av-inynuch‘ of the literature on the

‘ . i : "
subject. ' Clearly, there are no two theories in existence which satisfy

.

these hcondi;ions. ,(Moré on this in chapter IV.) Nor are we compelled

. €. 3 ° . " . N ,
to affirm the ppsssibility of cpnstructing such gtb,p-\ories on any logica}l
. v [ Y i t ’ [ . . )
grounds. In fact, intuitively GC now looks a ‘rather dublous proposi-

1
1

P tion. Yet conventionalist 17terature by and large, proceeds on the .
(]
as/sumptlon that if such theorles do' not actually exist, they could readi-
o *
ly be constructed. ThlS, ;n the absence of genume support, is a vast

. * , A ] ’
- to refuse. - ’ _— o ’ : N
. B . ‘ i wr ) v .
k Oddly, many anti-congentionalists who-have written on the
. . B , ' -
topic seem themselves to }gave.been prepared to grant that GC has a note-

P

', - worthy prima-facie case.y In this respect they have simply been too

1 R

obliging.. Their gengros%y can only be attrlbuted to a failure' to pay
strict enough httentlon to the meaning and the 1mp11.cat10ns of the "

doctm.Qe Thls is Just to say that GC has not been suffte w1th suf-

g Y -

.
ficient clarlty and rigour. There is cbnsulerable conceptual confus:wn
operatlve in the 11terature which has als; served to obscure* the real

. a 3 1 - .

issues. -
- Y ) » t, :

. t
- ‘ A qf;ew addi{)ional words about these confusions are in order.
v 3 . . 1 e

+,~ For one, argun:ents whic}i\reﬁx support r}otlzing pore robyst ‘than TSC + 4

~ ~ N Ky
. ” - .-

« hd )
. . . . ) v
L] . .
1 . v 1 - ‘ .
s H .
. .
. . . . ' .
. ! > » o
.
.
.
.

C presump%ion and one which the anti-conventionalist is fully entitled -
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-necessarily incompatible but underdetermlnedv T2 is incompatible with

3. :
\ / '

. -
are frequently mistaken as support for GC. In fact, GC is even conflat-

ed with TSC in a most serious fashion. The most striking example of
4

this occurs in P. Horwich's recent article, 'How to Choose Betwéen . '

14

. . W . e
Empirically Indistinguishable Theories'. Horwich asks us' at one point . *

to consider two total theories, T; and TZ,‘which include “atomic physics.

T, and, Ty differ only .in that each occurrence of the term wproton" -

1

(Pelectron!): in T1 is replaced by the term '"electron” ("prog%n") ‘th Ty,
v X ' ~

Thus, Horwich concerns himself with what he believes are '"those cases

-

of underdetermlnatlon which involve 1nco?ratible, empirically equiva-

15 He regards this problem as a sig-

lent, 1somoggh1c total theorles
. \f
n1f1can ne and proceeds(&o argue that a non- convent{bnal selettlon of

Mt Pl - -
the standard total theory T, may be established by'an appeal to our .

standard reference-fixing practices. He %rites: ’ ?\Vﬂf

1 <
. our adoption of a whole theory formulation will constraln
the referents ‘of its terms in such a way that the alternatives
will violate the requirements of our’ reference fixing practice,
~and can therefore be rejected a Er10r1

But, one may ask; why should one adopt one partiéﬁaar whole€ theory . '

formulation a Erlorl as opposed to any other, to begin, with? .
TN g 'S N
‘ ¢
. & . .
T Horwich also errs serlouSQy in ma1nta1n1ng that T1 and T2 are Al

i N w
* LY _l

\ . . ¢ »

. (]

T1 only on the assumption that the reference.of the terms "electron" - f£§§§
© ) v ..4 ’

Yhorwich, pp. 62:77: St o
15

“4

ibid., p. 65. . - : _— v , .-
16ipid., p. 63. .~ S ; _ L
L , .




and "proton'" is held constant. However, if it is then it is a gross

assumption that T2 will be empirically equivalent to Tl' qln %act, if
LY “ r - .
-y

T is assumed to be empirically adequate, then“T2 may well Fail to be
true to the phenomena. Horwich calls these two theorids "potential

. . » .
notational vaglants”.l7 So long as they are potential (as opposed to
f‘\actua;; otational variants, they may be incompatible; but then they
el : Ve .
'////may/hot necessarily be underdetermined. And as soon as they become ac-

tual notational variants, by suitable reinterpretation in T2 of the
‘terms concerned, thk problem no. longer warrants serious consideration.

. }
A clearer case of TSC we coyld not ask for.

é . LN

)
\ Horwich's error may also be diagnosed at'a deeper level.,K He’
a' ‘ ke

is. apparently treating the terms ''electron" and ''proton'' as what Kripke
| . * )
‘calls ''rigid designators".18 pﬁpile the position of the terms within

T1 has been altered in order go produce T2’ they have sﬁpposedly retain-

B

.. edgtheir original referénce - hence they are functioning as rigid desig-
&rs. But @this hardly makes sense; theoretical terms are simply. not

na
amenable to treatment as rigid designators in this context. Theoreti-
T 4. : MR L .o L PR

cal terms get their import from two sources: their implicit definition’ -

. . (that is, their relation ta ather theoretical terms occurring in the

.
- .
& .

postulates of the theory concerned), and (in some- cases) yvia their Lo
- 4 . "n

assgciatibn with observational’ terms through correspondence rules. Df

A B ! h — ., .. '\:} o ‘l
.o 17ibid.; p. 67. °
o LSS _ ' ,

. > 188. Kripke, Naming and Necessity (Oxford:

- . Basil Blackweli;

980). p. 15." -
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one simply interchanges the position:of two terms within a theory as

science, namely instrumentalism.

. of undgrdetermination, may be unintelligible. 'M. Gardner is one tom-

! . -
. . -
- " - o
N

75.

. *
Horwic@,has done, then one unavoidably alters their implicit definitioms,

and hence their sense. Qyntax is essential in determining the import
' ® v

’ t

of theoretical terms. Moreover, on the assumption that the two theo-
retical terms involved may occur individually in certain postulates,

one may well alter the’phenomena to which certain law statements are
\ N

*
directed by interchanging them. Viewed as rigid, designators, we must

|
which they appeared in the original theory formulation. Thus, as we have

assume that the terms will carry with them any éorréspondence rules ih

_suggested, it is by no means self-evident thaﬁ the new theory will be

empirically equivalent to the original.

There aré other dimensions to the conceptual confusion inhe- .
rent in the literature.. If Horwich\s article is a prime example of
TSC masquerading as GC, then on the opposite side of the coin we encoun-
ter instance§ where GC is dismissed as a true but entirely trivial-gei

-« .

of claims. And to further confound matters, as we have seen, GC is often

.

e -

mistakenly identified with a defunct programme in the philosophy of

Y f The

"\&W - !

4. Empirical Equivalence

-
¥

A few comments_c<oncerning the notion.of empirical equivaleﬁce‘
> .
are also in order. We—have §lready addressed (Chapter I) very briefly
the possibiligz\that GC might be incoherent on the basis that the

o) . . . .
notion of empirical equivalence, which is crucial to the very concept

1]
”

.

mentator who has explicitiy used this gambit ip an attempt to digbense

. .
' - <
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»

with the problem of conventionalism.l® To this end-he emfs.loys certain
of the standard arguments against the ob;ervationall—'theoretical dicho-
tomy. Our poiition in this thesis is-clear. We have adopted the
stance -that the distinction _s}ands, and that it must pla\.y a pivotal
role in any acceptable formulation of GC. The standard repertoire of
'a‘rguments against the distinction includes the folldwing: arguments

1

which are designed to demonstrate that the distinction is too vague;
arguments which purport to ;how that the .distinction is context-depen-
dent (that the boundary which marks the distinction, shifts over time as
our theoretical knowledge and technological abilities evolve and pro-
' g\ress),; and arguments Which are intended to show that the distinction
cannot be made on time basis of an appeal to "privilegedWdccess'.
The probtem of vagueness we have already commented upon. So
far as the argument which addresses the alleged '"context-dependency"
\

of the distinction is concerned, we rﬁay note that, eV@\ if so'un’d, it
does not necessarily pose a serious threat to GC. A distinction which
is context-dependent in the sense indicated may serve as an adequate
basis for a formulation of GC. The same may be said for the .arguments
directed against the possibillity that the distinction may be made ox

justified by reference to something "given' in the :sense advanced by

radical empiricism or phenomenalism. That the distinction, cannot be .

~ ' N
. lgM.' Gardner, "The Unintelligibility of Observational
Equivalence", in Frederick Suppes and P.D. Asquith, eds., Procegdings .
of the 1976 Biennial Meeting of the Philosophy of Stience Association. -’
Vol., 1, (East Lansing, Michigan: Philosophy of Science'Association, = °

~1976) . , | \
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-explained in terms of considerations generated from a foundational
F‘lr -

epistémo\lci\gy of the sort represented by ;;henomenalism is, I think, quite

4

clear, Sl\xg{x an epistemology is no longer. co_n.sidered viable. The basis
of the dist}i‘nction is therefore 1:10;: a question of "privileged agcéss".
But again, the circum’sta'nce that the distinction is, in theilast analy -
sis, a pragmatic bne (a matter of degree rather than one of kind) does
nc;t entail that it is n:ither an important nor a germuine one.

’ There is, however, another type of difficulty a‘:ssociated with
the notion of empirical e;;uivalence. In the case of complex theories,
it may be extremely difficult to assess their relative _empirical content
and to establish their strict empirical equivaience. The reason for

N ) ¢ ; .

. this is that there is no general decision procedu_re for observational
equivalence. This follows straightforwardly from the fact that there /
exists}no decision procedure for theoremhood in an indivicﬁﬁl theor)‘}.‘ h !
There is’ a positiveh test for theoremhood, and hence for observational |

v L |
equivalence. But there is no negative test.20 In the case where two

a

20Suppose that we have two theories T, and T,. Take a sen-
tencé S in the observation language which is known to be a theorem of T.
Lf we can produce a derivation of S from Tz, we will have confirmed the
equivalence of T, and T; as regards S. If, on the other hand, we can
derive, ~S from 25 then we will have established that the two theories
are not empirically equivalent. But what happens if neither S nor its
,negation is forthcoming from T,? We are faced with a dilemma in that |
case. It may be that T, is 'simply not complete with respect to the .
Mbservational language %i.e. » T, features neither S nor -5 as a theorem),
or it may be that either S or ~S is indeed a theorem o% T, and we '
simply have not succeeded in formulating the required -der{vatiom.
This is, just to say that we lack a general decision procedure- for obser-
" vational equivalghce. Another problem arises from the fact that com-
Plex theories will V“generag.ly yield an infinite number of $redictions
(some of which for practical reasons may not be ‘testable) so that it
may not be possible to actually compare exhaustively their respective
empirical c%ontent. v ’

2
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theories are strictly intertranﬁiatable,.we ﬁﬁythave some assurance-
that they are empirically equivalent. But any pair of theoriqs whi:l
exemplify GC are not isomorphié. ‘This does not mean that GC is incohe-
rent. Two theories certainly may be empirically equivalent. The dif-
ficulty lies with establishing their equivalence. There is thus a
hgavy burden on the part of the conventionaiist_yho must persuade him-
self arid others that two .complex theories which he ma@nt7 ns exemplify
GC are indeed strictly e%pivalent. ~ [5 g

Some words concerning the relevance of W. Craig's theorem to
the present discussion might be deemed appropfiate. This result)cons-
titut;s an algoritﬁm for the re-axiomatization of'a theory in a res-
triced vocabul‘ary.21 Utilizing Craig's result, we may achieve the fol-

[

"léwing. Given a standard ;cientific theory T expressed in a language

L (which contain; both ;Q obssrvafionél and a theoretical ‘vocabulary) ,
it will always be possible to construct another theory T', formulated

in a language L' (where L' has the same logical apparatﬁs\as L, Eut‘
'where the descripti?e terms of L' will consist only of the observati&nal
vocabulary of T), which has exactly tht same observational consequences
as the original ton;y'T. T and T' will thus be.observationally equi -
valent; though: they will not be isomorphic. In fact, while a standard’

thek;y will generally have only a small finite number of axioms, the

"Craigian' counterpart to such a theory fay have #n infinite number.

s

2lyitliam Craig, ''Replacement of Auxiliary Expressions',
Philosophical Review, 65 (1956), pp. 38-55.
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Thus, Craig's Theorem presents us with the possibility of
constructing two '"'theories" which are guaranteed to be empirically equi-

valent, and yet which are also known not to be intertranslatable. It

o 7
does not, however, serve to undermine our contention that no sound argu-

ment has ever been produced to sﬁpportﬂthe thesis that alternative scien-
ti\fic theories may exist which are empirically equivalent, bu;: 'genuine—
ly distinct. In the first place, the Craigian counterpart to a regular:
g r

B4 it .

per se.

theory is indisputably not itself a “scientific" theory: that i

fails some of the essential requirements of scientific discourse

[

Secondly, while it is true that a regular theory and its Craigian ana-

3

logue are not intertranslatable -‘.ﬂt};ough we have’an effective p' oce-

A Y
dure for generating T' from T, we cannot reproduce T from T' - neither

are they truly distinct. They.{are not "distinct" since T!' is generated

is

by an effective mechanical procedure from T and since, indeed, this
the only way of acquiring T'.

- N

-

- 5. The Statement of Global Conventionalism as a "Reconstruction”

Hopef'ully, the analysis of GC which has been presented in this
thesis and summarized .in the p,reseni: chapter (points (i)-(x)) cqnsti-
tutes“a_precise and accurate account of the doctrine which avoids cer-
tain errors common in the literature. The possibility arises, of Eourse,
that in '"'reconstructing" G.C'we have merely.produced a straw man. Per-

‘

haps the reader may be tempted to protest that no one has ever actually

[

asserted the position we have identified as GC. In this present section,

we shall try to allay any such misgivings.

N

™



As a-preliminary we should like tg draw attention to the
fact that the 'straw man' charge is in any event essenti#lly a rhetori-
+cal one. Even if it turned out to be the case no one has ever asserted

GC as we have ché.i'acterized it,,'or anything very close to it, we would

still argue that the position we have elaborated is the appropr;éte

characterization of what would count as a significant form of global con-

ventionalism. If what we have presented is not a reasonably exact and
reasonably correct r&construction of what the conventionalists have

been trying to assert, then it would appear we are forced to conclude

, .
that there is extant a substantial literature which is devoted exclusive-

&

ly to a trivial subject, a subject which is consequently entirely unde-

serving of such serious and concerted attention.

In point of fact, it seems clear to us that cgnvemﬁionalists
/ 1

have asserted somei:hing described by GC. Actually the major proponents
I 3

of conventionalism seem to have entertained something stronger than

the position labelled GC. ’Reca1‘l that the crucial condition imposéd c;n
any pair.of theories instantiating GC is that they be distinct. Of
course, two theorie's would satisfy this condition if they were incom- ‘

. i . .
patible; however, only distinctness was demanded, and this is a weaker

requirement. In this respect, we have been as fair and as generous to-
3

-

. . ' e .
'wards conventionalism as one could expért. The major advocates of con-

. )
ventionalism, however, have been more adventuresome.,h They have asser-

ted that there exist (orthat there can exist) scientific theories
which are observationally equivalept, but genuinely incompatible.
L % . . .
. Quine - at any rate, the Quine who asserted the indeterminacy-

of-fadicalftranslp.t‘ion thesis - is certainly one representative of
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this school of thought.zz‘ Clearly anyone who subscribes to that thesis

is prevented frgm asserting anti-conventionalism. Even if there is

»: available a translation procedure of the sort pre\}iously descril'aed, ‘a

. procedure which suc.cessfully transformed a .theory T1 into a putative al+
ternative T, (and conﬂversely) , such a person would not yet be able to
say that the theories concerned are syr;onymous.' In fact, if one. car-

ried the indeterminacy-of-radical-translation thesis to its logical con-

clusion, one could not even maintain that Relativity Theory in German

asserts the same thing as Relativity Theory in English. Worse still,

, ; one could not even be sure that two.Englishmen mean the same thing when

they utter identical sentences of Relativity Theory in English. (0f
course , the indgtermi.nacsr thesis has never been widely accepted. With-
out ‘entering into thé details of tﬁe matter, it may be remarked that '
'the chief difficulty is that the thesis relies on a st}'ict beiNviourist
account of meaning which is generally‘not regarded as acceptail;l J o
Y ‘ ' ) So adherence to th’e indeterminacy-.ofj-translation thesis pre-
vents one from mainéaining an ‘anti-conventionalist posture. On the

other hand, it does not entail a commitment to conventionalism. Agno-

sticism ,is a possible alternative. Quine, however, does assert GC, or,

‘ ~_, rather his approximation of it, quite,explicitl);:

e Theory can still vary though all possible observations be
| ' fixed. Physical theories can be at odds with each other and
‘ ¢ yet be compatible with all possible data-even in-‘the broadest

2

2-ZW.V.O. Quine, '"On the Reasons for Indeterminacy of Trans-~
lation", Journal of Philosophy, (1970), pp. 178-183.

e +
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sense. In a word they ggn be logically 1ncompat1ble and
- empirically equlvalent

There is pO‘ambiguity in this passage. It represents about.as clear
an assertion'of GC - the form which asserts tpe incompatibility rather
than the mere distinctness of alternative conventiohal theories - as
6ne might expect.

Adolf Grunbaum is categorically a proponent of GC, also. 1In
his 1970 articlelentitled "Spéce, Time and Falisfiability', he explitit-
ly claiﬂ§ that empiricaliy adequate, ¢hpirically equivalent, theories do
not necessarily say the same thing - although he maintains they d;
agree concerning what he calls the "intrinsic' facts.24 !

Reichenbach, also, we take to be a proponent of GC. This re-
quires, some explanation, admittedly, since Reichenbach appears to ,assert
in his doctr;he of "equivalent descriptions' that empirically aaequate, R
empirically equivalent, theories are synoqymous.25

We should not allow ourselves to be fooled by such appearances.

The first things to note is that Reichenbach and his latter day commen-

tators - both disciples and detractors - believe his conventionalist

23ipid., p. 179.

24, Grunbaum, "Space, Timg) and Falsifiability", Philosophy
of Science, 37 (1970), pp. 469-588. .

25 The doctrine of "equlvalent descriptions' is’ explained
- in chapter IV of this thesis.
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i

position is a significant one which warrants serious attention. So

Reichenbach's; views are presumably not to be conf_psed with TSC,% = ’
i, Q ever else'thgx may aégbn{ to. J N

'i ° ' How, then, "does one interpret Reichenbacﬂ‘s ciaims'that the
alternative theories he discussed are "synonymous' ("equivalent').

The answer seems quite straightforward. Reicheﬁbach has to say %hey‘éré
synonymous in order to be consistent Qith'his reductionism., His

verificationist principles entail that ‘the import, the meaning, of a

theoxry is exhausted by, or encapsulated in, its empiricai'consequences.

On such a view, of course, empirically equivalent theories are by BN
Hypothesis synonymous. So in saying that the theories which he {and his
_éritics and expgsitorsj regard as putati;e significant alternatives

are ''equivalent', Reichenbach is, in effect, just posing as the victim

» " . of his own radical empiricist assumptions.Z® 4 :

One can only suppose Reichenbach would have ventured that the
. alternatives he discussed are s}ntactically distinct, if he had used
more precise language. On any alternative view, it is difficult to

o

see how any sense can-by made of the idea that he perceived the alter-

native theories he described to be of interest from a philosophic stand-
« point. And one may presume that, had he not been the victim of his i
1
f

4 .

. , 26'I‘hese assumptions have been abandoned for. reasons which
" are well known. Intertstingly', C. Glymour has another _refuation of the
semantic framework involved in this radical form of empiricism. He
argues cogently that it does not allow a proof theory with an effective
notion of "proof". See his '"Theoretical Realism and Theoretical Equ-
° . valence'", Boston Studies in The Philosophy of Science, vol. VIII, (1970),
) " p. 278 § pp. 285-286., : . :

2 : RS
l(-'f b ' : '
. . .
.
.

Y
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verificationist tenets, of his flawed semantics,.he would have made
. v

the appropriate semantic Q}aim - namely, t?at the theories he discussed

4 . * ) . o
- are- nOt Synonymous - as well . - :

-

Agalnst this reasongng Frledman notes that Relchenbach has .

A

actuaIly referred to empirically equivalent theories as '"logically

v

- equivalent'. However, it is noteworthy that the reference Fri'edman

cites.is Reichenbach's Experience and Prediction, rather than his

A1

The Philosophy of Space and Time where Reichenbach develops explicitly

his Hoctrihe of "equivaleﬁt descriptions" and his conventionalist views
regarding theories incorporating“a phxsicai geometry.g7 The reference'
is an isolated case which may, in fact, simply constitute an instance
of careless usadge.

Admi;tedlg, one has to be careful about imputing motives'ro
other writers. But the writings of Poincaré, Reichenbach, and even
Grunbaum whe is strll wriping, are so ambiguous on a‘number of,poinﬁs

1 3 ‘- » 3 3 ‘0
that one is forced, sometimes, to fix a meaning to their words. Part

. of 'the problem lies in the vagueness of their language. It would help,

for example, if (in the case of conuemporary wrlters) the distinction --

between a theory and its p0551b1e models were employed But this ter-
1e - . )

minology is- rarely utilized. And as we have just seen, we must also

deal with the fact that the views of the various proponents'of'cqn-

ventionalism are naturally cast’ in a manner which is consistent with

‘.

e

. 27Fr1edman p. 280 ff. He cites Reichenbach's Experience
and Prediction, (Chlcago §Pn1ver§ity of Chicago Press, 1938), p. 37&.

-

i
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other philo_sbphical doctrines to which they are committed. ' W have 4

indeed put some uads in Reichenbach's mouth. But we believe the ease
for putting them there is a goBd one: they are the only words that
' ' truly fit. ° .
\ ! N ?
’ A final commemnt: it is worth remarking that proponents of
‘ ]
| conventlonallsm seem invariably to have held the stronger version of
{ . - s
| GC Wthh asserts that there dre-incompatible theories which are‘?m-piq.._..

L,, . ncally equlvalent \Invvsome instances thesa same- conventlonansts have

also support“ed the no-facts account of conventionalism. Thig is inte-

]
. '

0 N .
resting from the following pers;gective. On the more doctrinaire, no-

e
) facts account of lonventionalism, theoried’are regarded, baldly stated,

v as mere definitions. Quite apart from the implausibility of the not-

s

-iop that mere definitions could exhibit many of the important character-

~ ¢
. .

istics of theories (e.g., the characteristic which has been called

A . s .
. 3 [
- "serendipity': the circumstances that theories reveal.unexpected re- .
h) ) * D , - o 7
sults which are subsequently verified, or are. sometimgs found to be

extendable to new domains in a manner not anticipated st their incep-

> -

[l

. tion) one is entitled to ask“n whit sense two definitions may be said

- to be'incompatible. T s ®

-

e

i
o

a
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CONVENTIONALISM AND THEORIES INéORPORATING A PHYSICAL GEOMETRY
[ 4 t - . \‘

L

One of the most intriguing, and perhaps alsoc one of the most
P , t

N -

vexing, problems in the.philosophy of physics is the question of the

- nature of our knowleﬁge,of the geometric properties of the world.-

Moré ;pecifically, thé,que&tisn debated is whether our ascription of
geometrical properties and relations to physical reality is of an arbi-,
trary or ''conventional' character. This'is the matter we‘ybuld like
to dddres§~in this chapter.

. -

While the more extreme or significant vérsion of conventional-
ism has been geverely discredited as an account of the status of fhy-
sical theories in general, and rightly sé, it continues to ‘enjoy a
certain vogue with'respéct to theories which incorporate a physical geo-
metry: theories of space and time, or of épacetime. The doctrine of
conventionalism in this sphere is usually associated with the name of

4

Henri Poincaré. In its more sophisiicated version the thesis that an °
N 5 ¢ Al # -

. ! . . . s
empirical geometry or theories incorporating an empirical® geometry are

radically ”unqefdetermined" by the data they are designed to explain,

» »
t

and that consequently.alternative: incompatible, theories may exist

which serve the same data equally well, breaks down into two subvariants.

The firif of these appears to rest on claims of an epistemological cha-
Nacter. Reichenpach is the leading proponent of this species of con-
- B M ’

*
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‘venxionglism. 'The second is tHe "geochronom@tric” conveniipnaiism
championed by Adolf Grunb%um.” Grunbaum makss-thé claim that our .geo-

metric theories concerning the world are conventional (arbitrary) in

-a special sense which does not extend to all physical theories, and =

A}

- ' .

that their conventional éspect has an ontological basis in the peculiar

nature of the manifdld of space, or spacetime.

Wevshall try briefly to characterize and eva}uate these °
pdéitionsu Our contention ié’that the arguments for the episteﬁologi-
cal version really support nothing stronger than TSC. As for the
"geochronoﬁetndc” position, we maintain that this vieW'collapses, in

the last analysis, into the epistemological varjiant, and thence is

-~
.

likewise reducible to TSC.

-

ey




1. Background

The'question which geometry is the geometry of physical'
. reality, or which geometry is the geometry of physical space, first

' [

became an issue in the nineteenth century, following the constructidn

of various pure geometries which presented :alternatives to the 'system

‘., of Euclid. Prior to the construction of these alternative systems, the

matter was unproblematic for the simple reason that only one geometry
was known. Newton, of course, had.certain physical'or empirical reasons

)

for treaﬁing space as Euclidean., But the faci remains that ﬁe was
only acquainted with oné system of géoﬁetry, and that he apparently had
no ground for suspecting that any other was possible. Howevqr, once
these alternative geometries had been discgvered, it was no longer fea-
sible merely to assume that Euclidean geometry.provides the exclus?ve—
ly correct interpretation of the reiations among physicai objects in

space. Consequently, as Nagel remarks, the issue of the connection be-

»

tween geometry and physical space - of the.status of applied geometry -

stood in need of critical reapp aisal.l - ’ '

-
+

The various alternative{systems-of pure geometry came about

as a result of attempts to determine whether Euclid's parallel postu-

-~

late was independent of the remaining axioms of the system. For some

v

’ ¥
w

lE. Nagel, The Structure of ‘Scientific Theories (New York:
+Harcourt, Brace, 1961), p. 234. .
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two thousand years geometers were dissatisfied with .the parallel pes-
. A ]

tulate, which supposedly lacked the 'self-evident' character of the

.

others. Attempts to produce a derivation of the troublesofe postulate -
to show, in other yords, that it'was a theorem of Euclidean geometry -
failed, however. Finally, in the nineteqnth century two mathemati-.

cians (Bolyai and Lobachewski), working independently, attempted to es -

.

tablish thé'loéical dependence of the parallel postulate by means of

-

indigect proof. Postulates incompatible with the standard parallel pos-
e ‘:ﬁ
tulate were assumed, and the attempt was made to derive a contradic-
t ’ .
tion from the resulting sets of postulates. No such contradiction is-

sued, however. A number of odd theorems (odd as compared with their

&

Euclidean counterparts) were derived, but no contradiction was appa-

>

rent.
. *

Subsequently, the new geometries created by altering the paral-

&

" lel postulate were shown to be consistent in a rigorous way. Proofs

of relative consistency were adduéed, In effect, a proof of relative
consistency establishes that(a given systém is consistent if some other
system with which it can be coordinated in a cergain way (and whose
consistency is presumably not in doubt), is. If, for examp}e, én ;
appropriate correspondence is made between terms in the two systems,
theorems of pure Riemannian geometry are transformed into the theo;eﬁs‘
of Euclidean spherical geometry. Nagel uses the expression 'formally ‘
intertranslatable’ to charaéterize this reiaxionship getween Euclidean

and non-Euclidean geometries.2

2Nagel, p. 252,

[ S—
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The significance of the interrelation of the various geometries

is that it indicates that the question 'What is the geometfy of physical

space?' is an inappropriate one, 'so long as we confine -ourselves to
i

the subject of pure geometry. To this extent, Poincaré's doctrine qf

»

conventionahism - the thesis which asserts that 'geometry is a matter
of convention and there is nosmeaning in a statement which purports to

describe thé geometry of the physical world'3 - is certainly vindi-
. 1 . '
cated. If we are given a free hand in_deciding which objects are to

be designated as 'circles', 'triangles', 'straight lines' and so forth;

that is, if we are permitted to make the appropriate coordinative defi-
- . s \
nitions (definitions which coordinate or associate the terms of a pure

geometry with physical entities), then any of .the various pure geome-
tries may be adequate 'for the analysis and organization of the relapi-JI
onships among objects in space. In 4 sense, what we are confronted

with are alternative systems of notation: !systems for codifying the

dame thing in different ways, or different things in the same way.'4

The apparent incompatibility between the geometries is then explained
by the fact that we presumed that the terms 'straight line', 'triangle',

etc., must function in the same way, must refer to the same objects,

L]

thfoughout the different systems, '
2 .

-
L)

3y, Reichenbach, The Rise of Scientific Philosophy (Los
Angeles: University of Callfornla Press, 1951), p. 133 ‘

Nagel, p. 252.
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The first thing to.be comnsidered is Poincaré's extension of

. » e :
. e 2 ' S

the doctrine-of ,conventibnalism to the realm of applied geometry.

“ = H AN ! . " o

Following our comments coOncexning the interrelation of the various

f . -

geometries, we might presume that onceé a set of coordinative defini.- ’
tions has been selected for the terms of a pure geomefry‘, the question
< - . o0
regarding the geometry of actual space is ‘imn\lediateiy trans formed into
an empirical one, decidable by experimentation only, by ecarrying out
" ~. //7 v - . :
actual measurements. Thls/ls the’ assumptlon Gauss worked under when

M -

he performed his famous experiment involving the tmnangulatlon of -~

three distant mountain peaks. When Gauss failed- to detect any ,51gni~ ol

ficant deviatioﬁ in the angular sum of this :criangle from '.the EuE:li-'_" .

dean case, he interpreted his results as evidence of th‘é' Euclidean o

" . 1v - ,‘ P
character of space. Poincaré, however, subsequently argued that' no . .
¥ ,‘- A . .
experiment could ever compel us to favour one geome‘tr'y;o,v'er anpther,.
’ RN

and that we would always contlnue as a matter of convent;on to adopt
as our physical geometry the system of Euclld (on grq:.ihds pf greater

simplicity). He thus 1naugurated a phllosophlcal 'con’t,roV%rsy wh1ch
is still going on today. . - -’ LN

.\
. : ';,,, [ w
P .,“w u] E,’ Lt *
Expressed succinctly, 'Poincaré reasoned that: ﬁqd g s ob- Ty
< v 2 walae \
tained measurements which indicated a significant departure from }

Euc11d1c1ty, there would have been a way to escape “the conclusion -

that physical space is non-Euclidean. Measurmg angles formed by dis-

tant objects is achieved by means of optlcal 1nstruments l;lence,

. P .
in Gauss's experiment light rays define the sides of the triangle

whose properties were investigated. Consequently, had Gauss encoun-

tered a non-Euclidean result he would nat perforce have been obliged .




‘to abandon Euclid. Inmstead, he could have interpreted the result ‘éi
mean’ that light rays are curvilinear (in Euclidean space), and hence ‘¢
that the experimental measurements obtained did not refer<to a triangle

* /\4
whose sides were Euclidean straight lines. Now the hypothesis thét

* light rays are curvilinear is one which in ﬁrinciple could be'tested. ’

This would be achleved by searchlng for shorter paths ‘between the ’
obJects than those traversed by light rays, with the aid of measur1ng
* rods. But the failure to detect a shorter path cou{ﬁfge accounted -

N\

for on the assumption that the measuring- rods, when transported a&ongl
the path of the light ;ays, were somehow deformed (expanded in. this
case). And*»the failu?e to detect any change in the transported rods \
on the basis of differential effects on various materials could be
explained a&ay on the hypothesis that the forces wﬁich produce the
deformations are 'universal': cthat is, they affect the lengths of
all physical objects in the same way. Ciearly, the presence of these

alleged universal forces is not a matter which could be investigated

experimentally. -
3

—
.

> At this ancture, with the introduction of the notion of
universal ﬁorces, it might appear as if the question concerning the
geometry of physical spéce is once ?gain converted into a matter of
pure convention. Regardless of the outcome of any actual-measurements
P ,
we might record our ascription of Euclidean or non-Euclidean chara-
' cteristics to space depends on a definitional stipplation concerning '

‘ the rigidity of transported rods with resﬁpct to universal forces

(a definition of congruence). The idea ofeuniversal forces has all /f”ﬁgf,g/
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the earmarks of an ad hoc hypothesis, since the only reason-f!qx‘ into-

~ducing it.is to retain some particular geometry. Howéver, asHReichen- ’
: ‘ A

bach points out, ‘there is nothing (inherently) wrong with a #qordina-

tive definitien estaf)llshed on the requirement that. a certain -kind of

i
geometry is to result from the measurement.'5 ; }

Nonetheless, Poincaré's peculiar version of the conwentional -
ist thesis is weak and misleading in sevetral respects. In thel first
|
place, his statement of the ‘doctrine carries its emphasis on the role

of definitional stipulation too far. Even if it is true that we can

Q .
formulate different descriptions for any empirical observatjons, it does
1

° N . » - . !
not follow that our choice of a description is entirely free from em-
ol

pirical considerations. Reichenbach asks us to consider the following
¢ 6 !
» l

a) "The geometry is Euclidean, but thers are universal forces distor-
|
ting light rays and measuring rods. . ﬂ .

classes wahat he calls 'equivalent descriptions':

CLASS I

-

b) The geometry is non-Euclidean, and there are no universal forces,
CLASS 11

a) The geometry is Euclidean,‘ and there are no universal forces.

b) The geometry is non-Euclidean, but there are universal forces distor-

ting light rays and measuring rods. |

1 |

He points out that whilé within each class a) and b) are

.

0

SH. Reichenbach, The Philosophy of Space and Time (New York:
Dover, 1958), pp. 33-34.
/

6

Reichenbach,"The Rise of Scientific Philosophy. pp. 136-137.
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~£qually 'true\&}fsses I and II are mutually incompétible - they des-

-cribe different worlds. The first problem with Poincaré's convention-

!

alism, then, is that it only rlecognizés the equivalence of the.descrip- .

tions within such classes while failing to té.ke into account the ob-
jective difference between classes. ’Accord‘ing to Reichenbach,. because
we ascfibe (&l{npirical "t:;ruth' ‘to only one such class of descriptions,
we actually deséribe the world objects:ively, an*d'not mere;y by conven-
tion. )

The .second error Poincaré mad‘e :gias in assuming that for
reasons of‘ convenience or simplicity we will always retain the Eucli-
dean system as our physical geomei:ry. The problem here is that adop-
ting the simplest geometry may not be a move conducive to formulating
the simplest, most integrated, physical theory. In fact, as we know,
by assuming the sl;acetime .continuum to be a four-dimensional Riemman-
ian space with variable curvature, Einstein was able - contrary to
Poincaré's expectations - to construct, in his GTR, a the-:)ry which was

at once conceptually more integrated, and far more ‘inclusive, than

any of its pred&cessors. .

2. "Epistemological" Convéntionalism

In some respects (at least, in the superficial ones) the d_J.'.s-
dis'tinctions between the conventionalism espoused by Poincaré and that
asserted by Reichenbach are obvious. In othexrs, they are perhaps more

elusive, depending on one's reading of the two. The points of dispa-

+ rity would appear as follows: ,

1) As we have just seen, Reichénbach is more guarded in his
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st;atement of the tixesis: he is mére ca;eful 'not to overé:&a'ggerate the
implications."of the possibiiity of alternative applied geometries for
their epistemological status. Specifically, his remarks concerning
classes of equivalent descriptions and the mutual incempatibility of
such classes make it clear that we are not coﬁpleteix ’free in formula-

. - v
tin¥ descriptions qf 'the geometrical properties of the w‘orlc'l. 'Reality'n‘
he reali‘zed, is a harder mistress than Poincaré assumed. * She does
impose some constréinté .on -ourttheorizing.

2) WI'.iting in the era of relativistic physics and familiar
with the GTR; Reichenbach was not seduced by the dogma that theories
incorporating Euclidean geometry will always be favoured because they
will inevitably prove 'simpler'. ‘

3) When confrontéd with different theories which explain as
effectively the relevant data, there would appear 'to be two possible
accounts of the situation. Either the theories constitute genuine alter-
natives which are tfuly incompatible with one another, or else they ’
are simply the same theory in different guise. Now, it appears that
-éoincaré favoured the first alternative; whereas Reichenbach, as an
exponent of the empiricist philosophy of science dubbed 'reductionism',

7 eductionism is the thesis

must be construed as favouring the latter.
which asserts that the meaning of a theory is exhayst¢ed by ('reducible
to') its observational consequences. Such an account clearly entails

that any two theories with exactly the same consequences have the same

meaning; that they are, in effect, simply different formulations of

~ -

7( Sklar, Space, Time and Spacetime (Univeréity fo California:
°Berkeley Press, 1974), pp. 119, 133-142.

Q
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. the same theory. This raises an interesting point, to which we shall

.now_turn, fqr it seems to ;uggest‘that Reichenbach must finally be -
construed as a proponent of TSC in some f;rm.

Proponents of ﬂon—trivial conventionalism ®%end to supporﬁ
the doctrine only in_connection with physicalAgeometries; as remarked.
It has been thordughly discredited ;s an account of science in general.
The standard position, tpén, within the pré—conventionaList camp is !
that geometrical theories are somehow more conventional than other phy-
sical theories, or conventional in a different’sense. And in many ca-
sesf commentators seem to ascribe this same position to Reichenbach.

They are, at any rate, generally inspired by him. But it aﬁpears that

Reichenbach attributed a conventional aspect to all physical theories,

1and indeed, to all theoretical concepts.8 And this simply lends sup-

N s *
port to the notion that Reichenbach's conventionalism was, in the last

-~

8M. Friedman,  "Grunbaum on the Conventionality of Geometry",

Synthese, 24 (1972), p. 231. cf. The Philosophy of Space and Time,
p. 80, where Reichenbach claims that even our ascription of topolo-
gical properties to space rests on a conventional stipulation. Of P
course, if Reichenbach believed that e{dry theoretical term appearing
in a theory must be coordinated with an experimental or observable one,
then he was mistaken; but this is beside the point. (In most theories,
some of the theoret1ca1 terms will only be defined implicitly by the
postulates in which they occur. In fact, it is probably this very
feature which accounts for the ability of such theories to explain a
wide variety of experimental laws and phenomena. The assumption that
every theoretical term must be explicitly defined is essentlally the
same error as -that 1nv01ved in operationismu) :

’

.
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analysis, an instance of TSC. . N ’

)
1

1€ imm%diate question, then, is this: How does one make .

1
[

sense of the notion that physical geometries are conventional in some

special sense? Presumably, the answer is to be found along the follow-

s ing lines. Physical geometries are conventional in a peculi”a‘rfway be-

4 = cause even after one has elected to use certain linguistic signs to .
. 5 .

.

- \ 4

Tepresent metrical concepts (the words !}ength' and 'distance', for
example), one is still faced with a~furtl’ier choice concerning the uSe
of these signs,-a choice concerning.which intervals will be said to be
equal in length: or c.iistahce,, and this can only ‘?e sett;led by recourse'
to a conventional "stipullatior} sregarding congruence or the operation of"
» universal forces. And, of course, it is this latter choice that Ideter_—
| mines our geomefry. The claim, phen, may be that Reichenbach's con-.
ventionalism rests upon an epistemological circumstance which renciers
it interesting, namely, the impossibility of comparing measuring rods
tha’t ate separated from one another by directainspec;tion.. " \
I confess that I fail to see how this argument establishes.

* 'y

"t? . - . . ? . .
__—""“that selecting a‘definition of congruence is a conventional act of

- .

»

-

different sort than is choosing certain symbols to represent our mdtri-

cal concepts. At most, it might show that the possibility of formula-
. . b ) :
ting a certain class of trivial semantic variations of a.peculiar

type of theory rests on some epistemic fact. But this needn't entail
that they are not trivial alternatives-.
Surely one can plausibly maintain that by introducing univer-

sal forces, one has simply redefined our usual concept of 'length'. -

1] *
<

b




ot

Ly

A
(Or perhaps it mi t be betfer to say that we have matched the word
with a new concept. Certain statements whtch are true in a physical
)

-

geometry which sets universal forces at zero will not be true in accor-

<

dance with an alte.rnatlve total theory, that postulates the oberatlon

2

of unlversal forces in conJunctlon with another geometry. In parti-

culer statements regarding whether certain intervals are équal, or

-

whether’ measunng rods that are separated from one another are the ‘\

same length, w11ﬁ have different truth values But this is har\lly

: 5 . K
staggerl-ng, ahd it n&ed not have any serious Lpistemological (i.e., con-

. ' . -

ventionalisfc) implications. As Sklar netes, if, for example, we inter‘-'

change thesusual m?ming of the words 'lion' and ftiger! , then certain

'statements which were true under, fhe old assignment of meanings - for
[ N

example, 'Tigers have stripes' - will be rendered false. But it does
) 4

v ‘ B
not follow that zoology is arbitrary -in any significant sense.g

In the same spirit, we might suspect that the employment of
universal forces or the invocation of new congruence.definitions will
; r

not 'save' Euclidean geometry, where such mechanisms are required to

°

make it feasible, because the meaning$ of the geometrical terms axe

not the same as :cl_xey are in a standarél. theory emplbying Euclidean geo-

metry.m And the 'Euclidean geometry plus universal forc§s¢' theory

is just a trivial semantic variation of the equivalent standard non-

g

,Euclidean jeometry. ' '

sk1ar, p. 97.
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Of course, the Case for construing alternative physical geo-

metries as semantic variants rests squarely on the assumption that the

meanings of the geometric terms vary from one theory to the other.

And this, in turn, requires that‘geometric terms. acquire their meaning
. 4

essentially from rules of correspondence associating them with obser-

vables. But an applied geometry will contaln two sorts of statements

theoretic statements con‘calnmg only geometric terms, and statements

f')
contalning»both geometric terms and terms des'i'gn.ating observables .

How, then, do we justify the claim that geometric terms get their meaning

. e o .
essentially from the l'atter? The answer lies in the 'hyper-theoretic!'

. . : < L.
nature of geometric concepts: geometrical terms denote entities that

are in principle unobservable. As Sklar's TSC interlocutor comments:
. L)

What on earth gives meaning to the geometric terms, terms
designating purély observable entities, aside from their
appearance in general sentences in which terms designating
observables also appear?

I 5 ) .
Sklar himself resists the conclusion we have drawn,

.

concluding -

’

only that:

... questions of the meaning of terms, when the terms
are at the most abstract theoretical level as are those
of geometry, are simply nYE amenable to our ‘present way
of talking about meaning.
Admittedly, if a realist or quasi-Platonist interpretation of
$ . .
the foundations ,g)f geometry is to be favoured, then our position may

*

: 11 APQ Monograph

, L. Sklar, "The Conventlonallty of Geometry'",
Series, no. 3

12ihid.
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be jeopardized. Geometrical terms would then have their own 'ontology'.
They would refer to objects which exist in some sort of independent

realm (which may, of course, be itself mind-dependent). And then'it O;»

i

must be conceded that the terms of an appiied geometry acquire their
meaning in large part from the “theoretical postulates (i.e., the ones
.containing only geometric terms). “We are not altogether sure that the
TSC account of alternatives could no longer be maintained under these
circumstances (a fe;v comments 'r'elevant to this point in a moment), but
at any rate, the realist positioln on the foundations of geométry is
bypno means obviouslyA the correct one.

It should be noted that accepting the TSC position with regard
to alternative physical geometries does not necessitate the conclusion
that all theoretical terms are 'fictions' or that scientific realism
is false in connection'with, all theories. The theoretical terms of
other theoriesn may be less theoretic than those of geometry; that'is,
the); may not be ‘hyperl-theoretic' .- Evén if it did, one might be incli-
ned to accept that consequence and regard it as a relatively small
price to pay. Meaningful distinctions between the interpretation of

P

theoretical entities as ‘useful fictions' and as 'real' existents are

13

not all that easy to formulate.

In fact, opting for some form of instrumentalism has#rther
0
advantages for the defence of the TSC interpretation of genuine alter-

e

native theories. Consider the following. A theory Ty is clearly a

13cf, Nagel, Chapter 6: 'The Cognitive Status of Theories'.

)
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trivial semantic variation on another theory T2, if Ty plus some set

of statements, S, of definitional form yields T,. But what happens

if we are confronted with two genuine alternatives - theories with pre-,
. ¢

cisely the same observable consequences - but it turns out to be impos-

.

sible to specify S, the set of definitions which will trargsform one

into the other? If it should thus prove impossible to isolate and iden~‘
tify the changes in meaning which occur between the two theories, the
TSC interpretation might begin to look suspect. However, if we accept
fhe instrumem:élist account of theories, then we can still maintain

that the theoriés are different formulations of the same theory. 1In
other words, some form of reductionism becomes possible. Of course,

we realize that there will be attendant difficulties. But they may ‘.

\‘\ 7
stikl be construed ab semantic alternatives, and to this extent the

TSC account will be preserved.ls;1 )

The reader may find these last comments difficult to credit.
Fortunately,'we do not need to stake much upon them; we don't believe
that we actually havegto retreat that far, for we challenge him to
present us with genuine candidates for non-trivial conventional alter-
ndtives - theories for which the changes in meaning which occur cannot
be identified, or for which a 'routine' proc:edure for fomulatin'g one
from the other cannot be specified.

This last point deserves some elaboration, To bégin with,

it seems that any convincing argument for the conventional character,

1321 e alternative theories will not be trivial variants in
the sense that given one, a routine procedure can be specified for .
constructing the other.
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in a significant sense, of any theory or type of theory must begin with

the existence of alternatives which are every bit each other's equal

as regards their 'saving the phenomena', but which are not readily

exposed as trivial linguistic reformulations of the same theory. In the

absence of such alternatives, so fél_‘nas I can see, the question of the
conventional status of a t};eory is, at best, a moot point. But for
all f.he ta;k about them, such alternatives don't reaily seem to be in
evidence. | ,
Nagel, for one, suggests that it is hardly obviql;s that suc-
cessful theories can be constructed which contain provisions for uni-
versal forces .14 However), r'n‘ore‘ recently, Glymour ha;; provide& some
indications of what‘a classical theory incorporating universal forces

15 (Interestingly, he concludes that introducing uni-

would resemble.
versal forces would alter the affine properties of the geometries, but
need not directly involve the metrics.) He subsequently sets about
sketching a non-Euclidean Newtonian theory. Here, then, we hgve a:n
apparently bona fide case of two equivalent theories incorporating
differept geometries. However, the fact that Glymour can supply us
with the recipé. for obtaining' the non-Euclidean vériant from the stan-

dard theory only reinforces our intuition that they are trivial alter-

natives,

l4yagel, p. 265. ‘ .. .

15

Glymour, "The Epistemology of Geometry", Nous, 11 (1977),
pp. 244-246. , ———

\ .

| SO
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In the case of the General Theory of Relativity (GTR), the

position of the conventionalistis somewhat more desperate. There

v

doesn't appear to 'exist a,flat spacetime theory which is every bit the
equal of GTR. Two points emerge here. First of all, conventionalists

generally acknowledge that the conventional status of the spacetime me-

tric is not on a par with that of the metric of space, Even Grunbaum, '
the current highpriest of conventionalism, coflcedes ’chat.16 So far as
the General Theor}"s spacetime metric is concerned, it would appear that:

[Iﬂ is implicitly specified by the whole system ‘of physical '
and geometrical laws and 'correspondence rules'. No very

small subset by itself fully determines the metric; and

certaix}ly nothing that one could call a 'definition' does

this. )

Secondly, as suggested, the alternative required to base the conven-

tionalist's case simply isn't available (although there are a number

of pretenders to the role). And‘ it is not obvious.that a Euclidean
(flat) space‘time theory can be formulated which could pose as a genu-
*ne alternative to GTR.

Glymour discusses some of the work ‘that has been dpne in this
vein.18 A number of special relativistic theories of graviation have

been constructed, theories which attribute the Mlinkowski metric of

.

. 16, . Grunbaum, Geometry and Chronometry in Philosophical
Perspective (Minneapolis: University of Minnesota Press, 1968),
‘Reply to Putnam', » K - :
17H. Putnam, 'An Examination of Grumbaum's Philosophy of
Geometry', in B. Baumrin (ed.) Philosophy of Science: The Delaware .
Seminar, vol. 2 (1962-63). )

18G1ymour, pp. 242-249.
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STR to spacetime, and which treat gravity as a field separate from the
. M N

.metric field. The more successful of these treat the gravitational

field as a tensor field, and in some cases as a dynamical one (i.e., .

as one which varies according to the contingent distrigution of matter

"and energy in local regions). The general strategy, then, has been to

separate the dynamical metric field of GTR into two components: a
fixed Minkowski metric, and a dynamical gravitational field tensor. G,

The most sophisticated versions are even somewhat more camplex.
For exémple, the procedure in the case of Thirring's flat‘spaéetime
gravitational theory is to take the metric field of some set of solu-
tions of the field equations of GTR, divide the metric into the two
combonents referred to above, and then formulate new field equations
which are satisfied by these objects. But does Thirring'§ theory, for
example, afford‘a serious alternative to GTR? Apparently not: it

even turns out to be i.‘nconsistent.19

Time now to pause and take stock of our poOsition. So far we
have argued that:
1) Nothing Reichenbach or Poincaf& have to say demonstrates

or conventional in

that alternative physical geometries are &

v -.\
s

any interesting sense.
2) It appears that it may be possible to make a case for
the position that any alternatives we might encounter, any physical

geometries which equally save the phenomena, are simply linguistic

>

variatiops of the same theory. .

3) This forces us to an instrumentalist interpretation, of

lgGlymour, p. 244, . ‘ ‘
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sorts, of physical geometries. But this is made plausible by the

'hypertheoretic' character of geometric terms, and need not compel us

to regard all theoretic terms as desjgnating 'fictions' or constructs.
\

~;l~ Convincing arguments for the conventional character of
applied geometries must begin with the presentation of genuine viable
alternatives which are not readily exposed as trivial semantic varijat-

h —
ions or reconstructions.. Neither in the case of relativistic nor

Newtonian science ‘do these alternatives exist. (They are simply hypo-
thesized, and this won't do.’ This is not to say, however, that there
are not a number of examples which come close. It's just that coming
close isn't enoqu.) It may be possible actually to construct non-Eu-
clidean counterparts to Newton's theory, but these are readily seen to
be cases of TSC. In the case oé relativistic physics (GTR, at any
rate), the required.alternatives aren't apparent at all.

. Based on 1) - 4), we conclude that the doctrine of the con-
ventionality of physical geometries hasn't been established by any of
the arguments considered thus far, arguments based on the comments of
Poincaré or Reichenbach. -

What remains to be considered is the last recourse of the
conventionalist: refuge in ontological considerations: We must, then,
consider briefly the 'geochronometric' conventionalism championed by

!

A.G;mmmm.

3. '"Ontological" Conventionalism
Grunbaum maintains that the conventionality of the metric

(and hence, of the geometry which it determines) has its basis in

t
s
i
‘
§
H
3
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certain ontological or strﬂctural features of space, specifically, i;é
continuity. And it is this fact which he believes renders this ::on-
ventionality significant. We find Grunbaum's arguments difficult' to
fathom (and many of his commentators do')}, and it appears that the)} can
be discredited on a number of grounds. We shall begin with a statement *
of the substance of his ‘argument .

Grunbaum reasons that if space were discrete or granular,
then the relationship of congruence would be an intrinsic property of
pairs of intervals. By 'intrinsic' Grunbaum appears, ultimately, to
mean ‘'topological’'. The point is that in a discrete or quantized space,
congruence could be fixeé by the topology: the distance between any
two points could be defined by the number of spatial units or quanta
betwéen them. However, as a contingent matter of fact, space is not
discrete; it is continuous,:and 'the cardinality of any two intervals is
therefore i-dentical. Consequently, there is no Aintrinsic property. of
the intervals of our space by reference to which they might be declared .:
equal or unequal. Which intervals are equal is determined solely by
.the measuring procedures or the congruence definitions we adopt. And
these are conventional. No intrinsic property of a continuous space
imposes a particular choice on us: In Grunbaum's terminology, a con-
tinuous space is 'metrically amorphous'. (Grunbaum original}y claimed

that the continuity of space is a sufficient condition for its '‘metri-

cal amorphousness'.?0 This is a mistake, as he later acknowledged,

.

ZOA, Grunbaum, Geometry and Chronometry.
HQP. cit". ’
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thpugh apparently not a serious one. Continuity is actually only a
necessary condition. We require also the 'homogeneity' of space.)21
Now, it must be conceded that physical space is metrically
amorphous . But~ the question remains w}iether Grunbau.m'so claim that his,
conventionalism is distinct from tha;t of Reichenbach can be upheld.
Is Grunbaum's contention’ that the conventionality of the metric is
épecial because it rests on ontological considerations defensible?
If it c/a/n be undermined, and it appears that it can, then Grunbaum's
claim to have established the significant character of the convention-
ality of geom.etry fails, and the-last support for conventionalism has
been removed. In brief, the problems with Grunbaum's position appear
to be as follows,
1) To estgblish a measuring procedure in a continuous space,

‘4
we require two elements. We must first assign coordinates (an arbi-

trary act) to the manifold. Then we select a metric function. (The

simplest metric function would associate the distance between two -

points with the numerical difference betweven their coordinates. But,
of course, an infinite variety of alternative functions are available).
Having established a measuring procedgre in this manner, one might be
prompted to think that one could deftermine whether the intervals which.
are equivalent according to the procedure implemented are really equal,
by means of measuring rods. But, of course, this is not so, as we

also require a definition of congruence specifying the behaviour of

. 2lp B, Angel, Relativity: The Theory and its Philosophy
(Pergamon Press, 1980), p. 237.
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the rods. But then the following guestion arises: Since Grunbaum's
ontological thesis requires, ultimately, this latter point, why doesn't
it reduce in the last analysis to an epistemic or epistemological
cfaim like that attributed to Reichenbach (and thence to trivial con-
ventionalism)? | | |

0, 2) To the extent that Grunbaum's afgument for the special
character of the conventionality of the metric rests upon the contrast
with a possiby space which does possess intrinsic metrical features,
it may collépse.

In the first place, it is notl clear that the notion of a
quantized space, which Grunbaum appeals to, can be described in a co-
her;nt way. For one, it is not obvious that such a space would have
a definite dimensionality, other than by conventional stipulation.
For another, as.of yet we do not appear to have a,fully developed
geometry for discrete spaces. In light of these two points, it is

:

ques tionable whetheI: the claim that a discrete space would have an

intrinsic metric can Treally be counted a meaningful one . 22
Secondly, even if the notion of a discrete space is an intel-

ligible one, in order to defend the claim that the topology in such

a space can \fix the metric, we still require the assumption that the

quanta are equal, and this presumably would require a conventional sti-

pulation. Also, while it is true that in discrete space we could de-

fin€é a metric in terms of the topology, we are not compelled to. As

22W.C'. Salmon, Space, Time and Motion (D';ckenson Pub. :
Encino, California, 1975), p. 66.
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Sklar points out, even discrete spaces allow of different metrics, i.e.,
of different fuﬂct.ions on pairs ‘of points that satisfy the axioms:
M(x,y) = m(y,x); m(x,x) = 0; m(x,y) 20, and; m(x,y) = mn(x,z) + n(z,y) .23
Finally, we might recall that Reichenbach claims thatieven
our ascription of topological features to space requires a convention-

al stipulation: one which rules out causal amomalies.24

3) Another strategy for countering Grunbaum's argument is

developed by Michael Friednan,2®

In a more careful analysis of what

an ‘'intrinsic' property amounts to, he concludes that Grunbaum must
intend by the term any property which is not definable in terms of topo-
logical and/c;r ordering relations. Again, he admits that in this

sense the metric of continuocus space is not 'intrinsic'. But the philo-
sophical question' to be answered, he says, is whether this supports

the claim that metrical properties are not really 'objective' proper-

ties of continuous space. He:suggests that Grunbaum's discussion of

discrete and continuous spaces simply doesn't establish this latter

‘assertion. .Grunbaun merely demonstrates that the metrical properties

»
of a continuous space cannot be defined in terms of its topological and

order relations. And this simply shows that the métric of a physical
geometry is a primitive notion of the theory. It doesn't necessarily
follow from this that the metric is inot an objective property of physical

space. Cardinality and order relations are similarly primitive te_rms'.

23sk1ar, (1974), p. 111; (1969), p. 48.

24pei chenbach, (1958), p. 80; also Sklar, (1974), pp. 101-103.

’

25pyiedman, (1972).
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But Grunbaum claims that these are objective ('built in').
Of course, Grunbaum appeals to the availability of alterna-
*
tives ‘to support the claim that metrical/properties, unlike topologi-
cal’properties such as cardinality, are not objective. But this argu-
ment presupposes an iﬂtiﬁhte connection between the objectivity of a
: ﬁroéerty and the existence of-alternative theories about it. Friedman
points out that Gruﬁbaum never argues- for such a connection, and. that
its existence, at any rate, is highly implausible: 'The existence of
alternative theories is a matter of our ingenuity and creativity; whe-
thgr or not a property is objective is presumably a matter of ontolo-
gical fact. 20 °
4) Finallf, while Friedm%n's rebuttai consists in arguing
that Grunbaum fails to prove that metrical properties are not 'objective!
properties/of physical space, there is another alternative available.27
Angel's strategy is roughly as follows: He begins by admitting that
space doesn't have an ﬂintrinsic‘ metric., But then he proceeds to ask
why we should bother to endow it with one. cIn his opinion, all the
_talk about the metric of space just constitutes a philosophical 'red
28

herring' for which Poincaré may assume the credit. Physicists are

interested not in the geometry of empty space, but rather in the geom-

eiry of physical or material systems, in particular, of the gravita-

tional field. This immediately makes conventionalism less plausible,

26ipig., p. 229.

27pngel, op. cit.

* 28Angel, p. 241,
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for the answer to the qgestion 'What is the metric of the gravitatidﬁch\
al field?' is determined by observing the paghs of gravitating masses

and photQQi\- the geodesics of spacetfmé. Angel acknowledges that he
thus draws a distinction between spacetime and gravitation which runs
counter to current orthodoxy. But given that the raéionale behind the
popular view is opeﬁ to question, this may not prove a serious objection.
On the orthodox view, if there is no mass-energy then there is no
gravity and no space: 1in short, there is nothing. Angel's view, hgw—
ever, seems to be that an absence of mass-energy only eptails the ab-
sence of gravity. This is a defensible position. The existence a;q '
distribution of mass-energy does hot determine all of the features of
spacetime. Matter determines the met?ic and affine properties of space-
time, but it does not determine the topological propert§e§a For example,
spacetime is\four-d}mensional; thever, matter doesn't make it four-

dimensional, Similarly, the continuity of space and the fact that it is

. . . . R . * » 1
differentiable are characteristics which are not determined by the

.

presence of ‘matter. <1\
"~ *

It seems, then, that Grunbaum's position is highly problematic.
It can by asséyed from a number of angles, and a variety of-serious
objecfions emerge. Apparently we have good grounds for rejecting B

geochronometric ‘conventionalism, the conventionalist's last ploy.

4, A Diaggosis

Having made an effort to dispense with the basic arguments
! C. .
advanced in favour of the conventionality of physical geometry, we

v

would like to conclude with a few remarks concerning what must moti- A

-, s
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vate the doctrine. As Sklar remarks, if we reject conventionalism it
> F o

-
.

is incumbent on us to provide .some explanation of its popularity. On

our account, some of the most serious thinkers in the field over a

considerable period of time-have been duped. If our rejection of con-

. . . ’ LI { - B
ventionalism is to. be really plausible, we must somehow account for this

! 1

circumstance.
. - N\
According to Sklar, one reason is simply the inertia of a two
thousand year old doctrine asserting that the geometry of the world can
~ 3 -'L - » ) - .
be known a priori, a doctrine that began with Aristotle and climaxed

in Kant's assertion that geometric truths are synthetic g_priBri-pro—
9

= positions. O01d philosophical theories and traditions often die har&

@

(even then, they sometimes don't étay ﬁeadl): Witness the various - °

attempts to defend Kant's thesis in some_diluted\form.zg And as recent-

ly as 1974, an article appeared in Kant-Studien, the 5odrnal devoted

to Kant studies, .attempting to defend Kant's theory of geometry in

*

total.30 From the point of view of Poincaré's doctrine, we can know
that space is Euclidean a priori, because we are allegedly free to
" choosé it as a conventional description. And Poincaré, of cburse, set

. 2
the stage for the subsequent development of more sophisticated versjons

. 29g Russell, '""An Essay on the Foundations of Geometry"
(1897),, discussed in R. Torreti's Philosophy of Geometry from Reimann
to Poincaré (D. Reidel Publishing Co.: 197%8). Russell argued that we
can know a priori that the curvature of space is spnstant. )

’ 30J.L. Wiredu, "Kant's Synthetic A Priori and the Rise

of Non-Euclidean Geometries', Kant Studien vol. 61 (1970), 5-27.

Wiredu-tries to undermine .the argument - now generally accep-
ted - that-Kant's synthetic a priori theory of geometry cannot be,
maintained in the face of the development of successful non-Euclidean
applied geometries. His argument constitutes an attempt t¢ demonstrate
‘the mutual compatibility of Euclidean and non-Euclidean applied geometries.
R N T

W
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of conventionalism.

But why should conventionalism be considered plausible in the
case of applied geometries, while it is not deemed’solwith respect to
other types of theories? .xgain, the answer is appa;ently fairly.
straightforward." Accordiné to Sklar's diagnosis, the salient fact is
that geometr} was the first theory to be completely axiomatized, and

Y
it is still the only one to be so neatly and elegantly formalized.
This has two consequences. In the first place, it has an historical
influence already alluded to. Geome%ry was the theory which 'suggested

itself to everyone from Aristotle to Kant as the paradigmatically

He begins by distinguishing between what he calls 'weakly' and

‘%‘gtrongly‘ non-Euclidean geometry. A .weakly non;Euclidean geometry is

a 'set of geometrical postulates containing at least one member which
is different from, but not incompatible with, any thesis of Euclidean
geometr&'. [71 A strongly non-Euclidean geometry, in contrast, 'cont-
ains at least one thesis-which is incompatible'with at least one thesis
of Euclidean geometry'. [8] To say that two propositions are incompa-
tible is to say the one implies the strict contradictory of the other
and vice versa.

According to Wiredu, all known non-Euclidean geometries are
only weakly non-Euclidean, hence they are not incompatible with Eucli-
dean geometry. It follows, if this viédw is correct, that we cannot
argue against Kant's theory by appealing to the existence of non-Eucli-
dean geometries. :

On the facewwf it, Lobachewskian and Riemannian geometries
each contain a postulate which is incompatible with one of Euclid's.
The former substitutes I8t Euclid's parallel postulate the assumption
that threugh a point external to a given straight line there are at
least two parallels to the given line; in the latter, the parallel
postulate is supplanted by the assumption that there are no parallel
lines. If we designate the three alternative postulates 'E', 'L' and
'R', respectively, then it would appear that L->~F and also R->» ~E :
{.e., Lobachewskian and Riemannian geometries would appear to be in-
compatible with the Euclidean system. What is overlooked, Wiredu
suggests, is that E varies-in its context. It does not represent the:
same proposition in the Euclidean geometry as it does in the state-
ments 'R->~E'.and 'bL—> ~E'. More specifically, it is the term 'st-
raight line' which varies in its context, having a different signi-
ficance in each of the alternative postulates. -

\{
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a priori theory.' Again, this presumably inspired Poincaré. But

more importantly, only in the case of physical geometries is it poessible
to actually construct {or imagine constructing), with some ease,
the 'alternative' theories which make conventionalism seéem plausible.

And this, of course, is a circumstance which is due directly to the

elegant formalization of geometry.

- f

Wiredu then goes on to assert that since both Euclidean and
non-Euclidean geometries are applicable - the former within our local
physical environment, the latter to astronomical regions of space -
we cannot but conclude that they are compatible: 'Surely if the
Euclidean-thesis is analytic, then any genuine contradictory or con-
trary of it will be ... self-contradictory and, a forteriori, physi-
cally inapplicable'. [ 10] '

In the first place, it is difficult to see how we can recon-
cile the assertion that-both Euclidean and non-Euclidean geometries
are applicable with Kant's thesis that there exists but one form of
outer intuition. Secondly, Wiredu fails, it seems, to appreciate the
-relation between physics and geometry. The Kantian doctrine that
geometry is about space obscures the distinction between pure and appli-
ed mathematics - for on this account both a pure geometry and a -~
physical theory employing a geometry are essentially about the same
thing. This tends to obscure also the role of definitional stipu-
lation in applied mathematics. . Clearly, once we have supplied the
required coordinative definitions associating the terms of pure geo-
metry with certain physical entities and have adopted a definition
of congruence (a conventional stipulatjon regarding the behaviour of
transported measuring rods), the question which geometry is the geo-
metry of physical space is a matter for empirical investigation as
Gauss recognized, and the Euclideah and non-Euclidean geometries are
incompatible in so far as measurement will confirm one or the other,
but not both. The point Wiredu presumably misses is that the term
'straight line' does not vary in its meaning if we coordinate it,
for example, with the path of a light ray.

IS

Slgkiar, (1969), p. 56.

&
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CONCLUDING REMARKS

Previously we drew attention to Craig's Theorem and discussed
its possible implications fox conventionalism. Before concluddng, a
"second result which might appear to have some bearing on the issues at

¢ \
hand needs to be considered, namely, the Lowenheim-Skolem Theorem.

vy
This theorem asserts that any satisfiable first-order theory expressed
in’a countable languége has a countable model, Of particular interest
is the strong form of the theorem which is referred to as the "downward"
Lowenheim-Skolem Theorem. %he downward version of the theorem states
that any satisfiable first-order theory expressed in a countablg langu-
age exhibits a/countable model which is a submodel of a given (nondenu-
merable) model. '.’

This result would seem, at first blush, to'lend some support
to conventionalism, or at least to open the way to a,new formulation
of the doctrine which might prove sound, It indicatés that there may
exist two models for a given theory and that, moréover;'these moﬁels
may be non-isoporphic. Furthermore, saﬁ}sfaction of £he variou§ reqdi—
rements encapsulated in our formulation of GC (Chapter -II1) - including
syntactic requirements such as ghsten;ty - does pot exempt a tﬁéory

.

from this result. Consequently, it may occur to the diehard convention-

alist that there remains the option of retreating entirely to semantic

—

lJohn Bell & Moshé Macho%er, A 'Course in Mathematical
Logic¢ (Amsterdam: North Holland Pub..Co., 1977), pp 168-173.

-
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considerations. So inspired, he may try to develop his pbsit%on aiong
the following lines: ‘“Conventionalism is a true and significapt claim
which is not crucially dependent on the syntax of our theories. It is
a claim about the structures in which the disinterg:gfed calculus of
an empirical theory (thét component of an empirical theory which cor-
responds to the cohcept of a "theory'" in the formal or model-theoret-
ic sense of the term) is satisfied: its‘models. Conventionalism 1%
thus not'a claim about the ynderdqtefmination of our theories in any
senSe which can be captured through essentially' syntactical consider-.
ations. g%éher, it is a claim about the underdetermination of the,
models for a given‘theory. It is the various possible models of a
given theory - and hence the ontologies conveyed by these models - which
are underdetermined,” The éonventionalist would then presumably assert
that this conception of conventionalism derives support from the
Lowenheim-Skolem Theorem,

It is the spectre of preéigely this sort of "conventionalism"
which is raised by Putnam in an article entitled '"Models and Reality".2

13

Putnam addresses the problem of how we can specify which of the models

that satisfy a theory is its intended model:

°

Now the arguments that Skolem gave, and that shows that the

"intuitive notion of a set' (if there is such a thing) is not

"captured' by any formal systems; shows that, even a formali- .
zation of total science (if one could construct such a thing),

or even a formalization of all our beliefs (whether they

count as '"'science' or not), could not rule out denumberable
interpretations, and, a fortiori could not rule out unin-

tended interpretations of this notion.3 o

2Hilary Putnam, '"Models and Reality' op. cit.

3ibid., p. 466.
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PuEnam proceeds to outline a solution to this problem of
specifying the intended interpreﬁation of a first-order theory. Whe-
ther this solution is successful or not is an;issue which is not really
relevant to our assessment of the form of conventionalism we are pre-
sently contemplating. - Let &e explain this briefly. If we grant that
the Lowenheim-Skolem Thedrem really h;s implications regarding the pos-
sibility t?at the models of our theories (and hence the optologies tﬁat
they convey) may be underdter&ineq.in a significant sense, then it 1is
of no help to assert that we can specify the intended models. This ogly
ensures that we cén know exactly what we are saying, so to speak. It
does not follow that what we areisaying is necessarily true., An assur-
ance that Qe can know exactly what we are asserting leaves intact the
metaphysical and epistemological problemé suggested by the existence .of
alternative ontologies which are compatible witﬂ‘the_synfax of a given’

theory. Even if we can know which is' the intended model, ho; can we
be sure that this particular model, as opposed to any alterndtivé "unin-
tended ﬁodel," reflects the trpe ontology of the world (assuming, as we
do, that mh?ﬂlatter phrase is meaningful) ? We seem to be confronted
with the circumstance ghat it may only be pos§ible to know the ”syntax*.
of the world, that the 'semantics'' may escape our theoretical nets: ‘a
modern analogue, perhaps, of the*Arfstotel%an maxim that knowledge is
of fo£m, not of matter. - . g

A closer look at the Lowenheim-Skolem Theéorem will put to

rest any fears that the conventionalist is building a case for himself.

The, theorem asserts that if we are presented with a nondenumberable

RS E Y P P
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model M of a theory T which is fo¥mulated in a countable language,
then we can always find another model M' of T, where M' is a countable
model. But now comes the sticking point. The predicate symbols con-
tained in M', while restricted to a domain of suitable size, will re-
present the same relgtions as they did in M. Thus, the Lowenheim-Sko-
lem Theorem only has implications Tregarding the size of the domains

of our models. This hardly qualifies as the basis for an interesting
or significant form of conveﬂtionalism. If all the conventionalist
wishes to assert is that oﬁr physical.theo;ies, which include '"magni-
tudes" (ieal numbers) -and therefore have nondenumerable models, also
have countable models, then we may be'willing to grant this point with-
out feeling that we haye conceded anything of real note. In fact,

we virtually acknowledged this point in Chapter I, where we suggested
that the incorporation of the real number system in our .physical theo-
ries is an instance of a local convention.

Furthermore, it may even be that the intended interpretations
of our theories are actually denumerable ;nes. One current cosmolo- >
gy posits the existence of a finite number of particles in the uni-
verse. Presumably, if once we produced a formulation of this cosmo-

logy which relied on the rational number system rather than the real
number systen, thgn we would have a éenuinely cothtable model qf the
univérse. 0f course, such a formulation would inevitably prove cum-
bersome and'impractical from a computational standpoint, but we are

not concerned with matters of mere convenience here. In fact if we ¢

begin from the standpoint that the "intended' model of the universe is

L]
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just such a truly .countable one, then the problem posed by the '"Skole-
mization" of nondenumerable models does not even necessarily arise.

‘Now that we have dispensed with this final possible récourse
of conventionalism, we are in a position to summarize what we have
accomplished. Admittedly, there is no decisive refutation of GC to be
found lurking within the pages of this thesis - if what one intends by
a "decisive refutation' is a demonstration that the doctrine is falsle.
In fact, we have actually rejected a number of purported refutations
of conventionalism -- specifically those attributable to Putnam and
Horwich -- which have been published recently. However, we suggest o
that wéshave at least succeeded in establishing the implausibility of_
GC. We have accomplished this by refuting the principal argumenté and
examples which comprise the existing casel for GC, and b); providing a
clear s;catement of the doctrine.

To reiterate our findings: t:.here appear 'to be no sound argu-
ments in existence which support GC. What arguments there are to be
found presently in circulation in the literature, as well as a few can:
didates we constructed ourselves within th;s thesis, have prove_d’ on exa-~
mination to be invalid and'/or to rest on fauity assumptions. Invariab-
ly they have been found to trade on serious conceptual confusions. A
prevalent confusion, we have witnessed, is the failure to properly
identify (or to keep distinct, if once identified) the doctrines -of TéC
and GC. These twc; d'octrines have been conflated in one way-or another

by both opponents and advocates of GC alike. As an example of the

former, we have seen how Horwich was inspired to represent as GC a
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position which is readily identified as TSC. On the opposite side of
the coin, we have also discovered that the majbr arguments-mustered in
supi)ort of the significantly conventional status of theories which in-
corporate a physical geometry are arguments which actually support
‘nothing stronger than TSC. l

S0 we have determined that no current argument is aglequate to
support GC. Similarly, we have found that none of the examples cited
to support the doctrine carries any real weight. No pai1‘~ of theories
has ever been constructed which satisfies the conditions advanced by
our more rigorous formulation of the doétrine presented in Chapter III.
Nor are we ];resently compelled on any general logical grounds to assert

* that such-theorieé could neqessarily be conséructed. In particular,.
it appears GC does not derive any support from either of two results
Qﬁhicﬂ might appear at first blush to carry such implications, naméty,

C:raig's Theorem and the "downward" Lowenheim-Skblem Theorem, Fur_thé’*i'-
more,-our intuition may well suggest the unlikelihood that it is pos-
sible to construct such a pair of theories.

The burden of proof now lies with the conventionalist. As it
stands there is simply no case for GC, and the onus is on the conven-
tionalist to advance a new argument if he wishes us to ente'rtain his’
pbint of view. Such an ‘argument may be forthcoming; it is still con-
ceivable that conventionalism is true and that at some point in the

future we will find ourselves confronted with, say, a formal existence

‘ *
proof or even a compelling example (i.e., an instantiation) of GC.

* ) ’ .ol .
An existence proof would not, of course, be decisive in
itself. Much would depend on the assumptions built into the proof,‘
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Such thir_lgs may come to pass. 'We can only say that as of this moment
we find it improbable, '
Finally, quite apart from our éss essment of the case for GC,
we hope that we have performed a useful service in our attempt to cla-
rify the meaning of the doctrine and in our efforts ‘to analyze ité Tre-~

lations to other formms of ''conventionalism' and to instrumentalism,

scientific realism, and the model-theoretic approach.

and the extent to which it could be assured that the theories addressed.
in the proof satisfied the formal requirements appropriate to physical’
theories. Still, an existence proof would do much to further the case
for conventionalisnm.

(¥
1

b ————————
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