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ABSTRACT -

. [4

The Logic of Global Conventionglism

Michael John Assels

-

LS . v
. Global conventionalism is characterized as the doctrine whick

hqlds that two scientifié theories may explain just thé same observational
facts’xithoht being translations of one another. Thia,charaéterization
is borrowed, in substancé, from Shéw; but'ﬁis critgrionlof scientificality
is rejected as being controversial and unnecessary to the refutation of

'

global conventionalism,

§

A refutation of GC is undertaken which proceeds'from a semantic

1

rulé implicit in GC itself: The two theories under discussion must sharﬁa
a common interpretation with respect to their observation language.

Six lemmas are proved concerning the sets of interpretations of

‘the theories' languages. The sixth lemma reveals that .disagreement in -

y .
- the interpretation of the observation language is a necessary condition

of the non-translatability of theories. From this lemma, a theorem is

proved’to the effect that GC is inconsistent, -
A

’ -
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PRELIMINARIES -

Introduction . . )

In what follows, we shall be making certain claims about a doc-

_trine which Steven Shaw calls "global conventionalism” (GC).l This is

the doctrine which holds that two distinct scientific theories may have_

the same observational consequences, and that any scientific extension

» »

of one theor'? which.increases the obsehatimal import of the theor);
wj’.ll be matched by. a scilentific ext;nsim of the secot;d theory' which has’
just the same observational consequenéea;‘

.GC 1s phﬂosophically. interesting because if it 1is, false, then

any two scientific theories which explain and sysﬁemtize the actual

observable facts mu(t havé the same models. To '.know--per impossibile--all

* t

- ~ . . :
the observable facts would be to know the non-observable facts which .

serve’' to explain and systematize the observable. “The situation would

»

never arise in which one had to choose between tv'i'o scientific theories
which hgd equal tlaims to acceptance, but which made different assettions

a

about the spmcture‘ of the world.

e -

lsteven G. Shaw, "An Examingtiod of Global Conventionalism"
(M.A. thesis, Concordia University, 1984) passim. Shaw. attributes
the words, but not the doctrine to Paul Horwich, "How to Choose be-
tween Empirically Indistinguishable Theories", Joyrnal of Philosophy,
vol. 79, no. 2 (Feb, 1982), pp. 62-77. \

.
";{‘.‘-\,,.g JESTRTL A
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I¥, on the other hand, GC is true, we must swallow hard and

become agnostics about thé unobservable world, for we can conduct no
e : ' » :
experiment which might help ue decide between the two theories in ques-

tiom. . ¢

Not surprisingly, then, there has been a good deal of discussion
. . .
of conventionalism in the literature,% although it has not always center-

; e
ed on global conventionalism as we have briefly characterized it; a num-
9 .

3

ber of distinct but related doctrines have gone under the name 'conven-

y 3

i:ional;lsm . ,

No one, however, has undertaken a reasonably rigorous treatment
of the logical telations which hold--or would hold-~among conventional

alternatives. This is rather surprising, since GC is obviously a logi-
* S

cal doctrine, /
f o ' - * ‘
Shav has made a start, however, by proposing a set of, conditions

which must be fulfilled if any two theories are to count as instances

of GC. Informally, these conditions are as follows:

(15 * The theories must share a common observation language, S
and must have just the same theorems in that language.
. [ | ‘
(11)' The theories, when interpreted, must agree in what they
msig&fnhe symbols of their shared observation language.

r

(111) The thedries must not be intertranslatable.

e\ ' ' '
. 4 L\J ‘ ‘.
2For a bibliography, see Sh‘&, pp. 122-26,
% .
- §
B : 3por a thorough discussion of the various views which have been
called "conventionalism”, see Shaw, Ch. I, pp. 1-30.

- d a
A . - .
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synonymous.
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(iv)  Each theory must have as much, and onl§ as much,
P theoretical structure as is necessary to entail its
] observation;l theorems. . <
. Q
and (v)

Conditions (1), (ii), (iii) and (v) serve to sharpen the notion

import to one of the theories while continuing to fulfill
condition (iv) , to find an extensien of the other theory

such that the two niew theories fulfill the first four

conditions.”

" It must be possible, for any theory which adds observagional

of 'genuine conventional alternatives', and condition (iv) is a neces- &

sary formal condition of scientificality.
condit‘ion (1) are not observationally equivalent. It will therefore

be possible to choose between them on the basis of experi;nental evidence,
Pairs wh.ich violate condition (ii) are not concerned with the same ob-°
servational facts. They are therefore not to be considered as alter-

hatives in the relevant .sense, Pairs which violate condition (iii) are

describe the same objects. 'Pairs which violate condition (iv) are un-
scientific, and' therefore irralevant to the doctrine of GC.
pairs which violate condition (v) are comventional alternatives only
for the moment.: With th‘e d‘evelopment of sclence, it will ewventually

become evident that one of the theox_’ies admifs of successful scientific

Y

&

N

' L
grovth while the other does not.

w

y

Finally,

Aéhaw, pp. 70-71., We do not quote’ directly for two reasons:

First, Shaw's formal conditions are not easy reading,
do not wish to provoke any confusion which might arise on account of

differences between Shaw's symbolism and our owm.

Shaw confirms, in
private communication, that our rendering of his conditions is correct.

Secondly, we

Theory pairs which violate

Their differences are only differences of symbolism;-they '

.

.

s

x

.
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These conditio;ls seem generally correct. Hc;wever, they include,
as we have not‘ed, a parbial characterization of scientific theoriess
Consequently, any conclusion about the truth or false_hoad of GC, based
" on these conditions, will be open to attacks on the grounds that scien-

tific theories are not correctly ‘characterized by ctmhition (iv). The

1

formal features of scientific theories have proved notoriously elusive,5

so0 that attacks will probably not be long in coming.

"1t wi1ll therefore be of some us/e to recast-Shaw's conditions in

such a way that they will be as neutral as possible with respect 'to com-

©

\

\\ieting notions of scientificality:

(1) The theories must share a common observation language,
and must ‘have just the same theorems in that language.
1 ‘ N

(11)" The theories, when interpreted, must agree in what they

assign to the symbols of their shared observation

language. '

?

(114a) Neither theory may be the product of trdlation from

the ogher. * . , . r’*

(iva)1 - Each theory must be scientific. : o

i !

(v) It must be possible, for any theory which adds observational.

1mport to one of the. theories while continuing to fulfill
conditim (iva), to find an extension of the other theory
such that the two new theories fulfill the first four

conditions.

-

(’:V"‘m '

SPor an extensive review of the history of the search for formal
criteria of scientificality, see Frederick Suppe, "The Search for
Philosophic Understanding of Scientific Theories", in Frederick:® Suppe
(ed.), The Structure of Scientific Theories, 2nd ed (Urbdna 111,

U. of Illinois' Press, 1977), pp 1-241.
.,

wE ’
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The reasmn for (iva) should be obvious. The replacement of (iii).

by the'stronger (iiia), however, calls fo&some explanation, We wisgh,

in general, to reject as an inétance of GC any pair of theories sucéh

that one theory is simply an extension of the other; for in such a ’

-

# case, the extended theory is true whenéver its extension is true. The
. .
‘extension is thus not an alternative but an addition to the extended

- .
? theory.

>

Shaw eliminates this possibility with condition (iv). The

B

extension fails to qualify as a. sclentific theory. Since we reject
condition-(iv), however, we must choose a stronger griterion of distinct-

néss: condition (iiia).
14
Our new setmof conditions is indeed quite neutral with respect

to competing notions of scientificality, but we pay a price for this

neutrality. We are now unable to establish that any pair of theories

]

, instantiates GC, since we have not specified any way of determining whe-

*

.- ther or not a theory fulfills condition (iva). ' -

°

It remains possible, however, to show that no pair of theories

«

instantiates GC as we have characterized it. This is what we shall do

e

- .
here. Specifically, we shall prove a theorem to the effect that no pair
» f N

a

of theoriés can fulfill conditions (i), (ii) and (iiia). ﬂ Moreover,

since these conditions involve no reference to any formal'requirement:.s
on scientific theories ,’ our theorem will stand irrespective of "any formal

view of science.

) + We shall conclude that GC, as we have characterized it, is logi=-
s
™ - cally false, "and we shall challenge the conventionalist to reformulate

his doctrine in such a way as to escape the import of our theorem.




’l—

J s 13 »
First, however, we shall need some déTinitions. The reader

' '\Q will want /r,c"fnow what we mean by 'tramslation'; by 'observational
- 7 - ¢
equivalence', and by 'genuine conventional alternatives'..
- “ . »
e An Elaboration of Concepts '
Z;?D , . Translation v ‘
) We must begin our discussion of translation with a characterization
> of definitdions. A senterice is a definition of a symbol e from symbols
Bi1e.es Ba 1)&, and only if, it has the form _ Co
(x).oi(xy) (- > ’ Pl’ cee, Pn‘ ), where ',
. « - ) . .
v ' ‘ * \ ,
all non-logical s?m?ols occurring in - Pl,‘..., Pn T
belpng to éP.l_', .o P"} ; ' - .
. e 5
) b :/
211 variables.occurring free “in Pl""’ Pn - belong
to {xl,-..,xk} s ) 4 .
' . . ® ' '
. and ‘=-O0(~~ is . :
. i N - * !
the formula x}l =o¢ ifocis a name (in this case k = 1), .
- the sentencexifa is a sentence letter (in this case k = 0 and._
) the definition is a biconditional), .
. the formula wXqe Ky if > is a k-place predicate letter, and
the formula ¥, = OC(x;...,% _4) ifocis a (k-1)-place fumetion
6 ' '
sign. < '
7
' p . - 1 , bd
. A symbol % is said to be explicitly definable in a theory T from
. & » .
. symbols Pl,..., ﬁn if, and only if, T entails a definition of o« from
Pi! vy Pn . - R .
\ A symbol o¢ i8 8aid to be implicitly definable in a theory T from
0 N
S ' . ’ - ’

s

H

6George Boolos and Richard Jeffrey, Computabi lity and Logic, 2nd ed.

(Cambridge: Cambridge U. Press, 1980), p. 246,
¥

¢
’

-~

4
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A .symbols Pl,..., @n if, and only if, any two models of T with the .

. - \ - " ) hd
» jsame domain which "agree in what they assign to PI};_. . Ph also agree.
’ ® R . :

+ in what they assign to oc. . . ( N

Ke -
’ v

L In Chapter-I1l, we shall have dccasion to makeduse of Beth's
defit;gbﬂity theorem: A symbol ocis implicitly definable in a theory ’

L . . . ~ °
\ ¢ : T from symbols Pl"“’ Pniif,vand only if, a¢ is explicitly definable _}
i 4

. in T from Prre.., P,

[ ] . : ’ ‘

PR Having said what needs to be said about definitions, we are now
, L]

Ry 2 -
LI - " . . -
. $ -~ ©  ready to Specl/ﬁ'ﬁhat we shall mean by 'translation product'.

[

A theory T, in a language L, yields a theory T, (in L25 as o

translation product if, and only if, Ti’ together with a set D, of .

> ¢ ° | gefinitions of theoretical symbols inm L2,fro:¥ymbols in L,, entails

- all theorems of T, and mo other sentences in L2. (The distinction be-
. " . L ’
' ‘tween observational and theoretical symbols is, for our purposes, com- »

e : pletely arbitrary.) .

' ’ Lf either of two theories yields the other as a translation product,/

-

ﬁ? then the two theories are translatable; otherwiSe%they are non-trans-
\__’-'\J : . ) - ,
. latable. . i . ,
Two theories are abservat,i/mally equivalent if, and only if,

/
/

. "/
othef'share an observation language and have exactly the sape theorems
in the observation language. Thus it is gbservational equivalénce that
is required by condition (i). C [T ‘ ) ‘ \

L ) - N
! [ 4

{
'
4

!

- 7Evert Beth, "On Padoa' slggt}h(fd in the Theory of Definition",

Indagatianes Mathematlcae vl. 15 (1953), pp.f330-39. We present .
the theorem as it is presented in Boolos and effrey, p. 246, . .

A . )
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. Genuine Conventionad Altermnatives

" Iwo theories are genuine conventional altematives if, and only
. ‘ - -
if, they are observationally equivalent and non-translatable; that is,
e o A .

tiefial altematives. It should be ngted that the existence of genuine

4

-two Eheories which fulfill conditions (1) and (iiia) are genu?congen—‘

conventional altematives,(as we have characterized them, does not en-

»

tail GC. The alteknatives may fa}l to fulfii]: any of the other thre
. L Ly -
- *

conc}itions N

*~

In the next chapter, we shall argue that no pair of theories

satisfies conditions (i), (ii) and (iiia). We shall be treating a

&

theory as a set of ‘senitences expressed, not in any natural language, but
in a highly'artifié'ialqsymbolicllanguage. Thus, when we speak of a

theory's language, we shall be speaking of the set whose membgrs are all

the non-logical symbols (e.g., predicate letters) occurring in the

-t

theory's sentences. Because languages are sets, set. theoretic predicates
v e - : ' '

, -
and operations are defined for languages. . Thus we may speak of "mem-

bership in a language", "the union of two languages", etc. Of course,

we sl}all also make extensive use of the more specific property of lan-

"
guages: thefr susceptibility of interpretatiom.

e N \
With these matters ‘clarified, we may now proceed to the proof

v
of our theorenm. - -

.
(\* [
-

S R
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CHAPTER II - : . ..
(.
. PROOFS ‘ Y ,
v Conventions 0 ‘

'

The proofs which we undertake here will be made a great deal’
shorter if we -gdopt a few conventions
Fiyst, we shall assume:that T and T are theories in the first

order functional calculus which share an observation language LO, but

‘whose languages Ly and L, respectively, are otherwise distinct (1. e.,

‘ L m L = LO) The language L (= L, ULQ) is the language which con-

tains every symbol of each theory. N
Secondly, we shall use the symbol 'Dl", ('D,") for a set of defi-,

nitions such that, for each symbol ot in LQ)"'/LD\(L1 ~ LO), Dy AD,)
’ r s~
contains exactly one definition of c)(,frbn" symbols of L1 (L2) .

a

Thirdly, when we speak of an 'intprpretatign' we shall mean an

k)

\ -
‘interpretation of L' .\_In fact, many different interpretations will

share a common assignment to symbols of L, but for our purposes, all are-:

‘equivalent. We therefore make a convenlent and, innocuous simplification

by treating sets of equivalent interpretations--equivalent, that. is,

with respect to L--as though they were single interpretations,

* .

» - TFinally, we shall consider on1§' some arbitrary set of mte'rpret:a—

tions which agreeisin what they assign to symbols of the observation lan-
guage Lg. This is a crugial restriction, but it is justified in the
- »

context of this inquiry. The reader will recall that condition (ii)



: 10 ‘ ' ¢

requires that theory pairs which instantiate GC agree, when interpreted,

in. what they ass'ign to symﬁols of the observation language. Our restric-

a

tion is thus'no more than a stipulation that this condition must be ful-

filled» A

: 3

Before proceeding, we should pause to take noté‘ of an importént

consequence which follows from this last cangntim: that all inter- | ’
pretations must share a common domain. This is due to the fact that what

) . - @
is "assigned" to a predicate letter-—swe assume that any scientific theory -

will I‘kgve at least one prgdicate letter--i8 a characteristic function,

A characteristic function of -an n-place predicate letter is a total func-

tion from the set of all ﬁhtuple_s of objects in the domain to the set’ -
of truth values. Thus it is im;'iouible]for interpretations which differ. -

in their domains to agree in what they as'sign to any predicate letter;

4

the cha;:a-cteristic functions will inevitably differ in at least some of

their argumen®s. . . : o
\ T t . PSS A

.
L}

Definitions

.

We shall have need of some concepts having to do with inter- .

e = Y e
v

pretations and sets of interpretations:

M
Definition 1. Any set whose members are .just the interpretations ¢
° | 1

A———

. which share some common assignment to symbols of °

“
N LQ (n =0, 1, 2) 18 an L,-constant set.

- Definition 2. The Lp-partition (n = 1, 2) of an Lg-constant set r

is the set of all L,-constant sets included in r

Definition 3. Every member of an L -partition (n =1, 2) 18 a =«
ity :

. part of that partitiom, : -~




u

Y

11 e
\Jnefinitian 4. A Tp-modeling part (n = 1, 2) of an L,-partition

‘{s a part whose memers are all models of Tn.
) !

[

N

Lemmas

[

Now we prove six lemmas Which( bear on the concepté ju\stA defined.
The first is a relatively straightforward lemma about membership in
. ¢

L,-constant sets: ]

R

Lemma 1. For any L, -constant set r {n = 1, 2) either all -

members of [ are models of Tn or no members of r "o

are x;xodP.ls of Tn‘

.

‘Proof ) ) .
Let |. be’ an L,~constant set (n =1, 2), By definition, all

members of 5' agree in what they assign to.symbols of Ln "\ Sb if some,.

.

members of r are models-of Tn anq others are not,' then Tn is not a theory
in L,. But by définition, T, is a theory in L. So either all members

‘of [ are models of T,, or no members of [ are models of T,.

.

LQ.E.D. -

1t should be noted that, as a consequence of lemma 1, every part '

of an L,-partition (n = 1, 2) which 1s not a Tn-modeling part contains

no model of Tn'
- . " ) \

N 1t will be recalled that T2 i8 a translation of T1 iff Tl’

together with a set D, of -definitions of theoretical symbols {n L,

’  from symbols in Li’ entails all apd only theorems of T2 in L2. It is
clear enough that Tiu D, entails all theorems of T, iff every model of
T1U Dl is a model of T2. ‘Our second lemma establishes the n}ecessary‘
and sufficient conditions for 71U01 's entalling only theorems of T2

-

in L2:

¢
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lemma 2. T U Dl entalls only theorems of T in L iff for .
any L -constant set [_ which contains models of T2,

[ contatns a model of 'F1UDi.
» . l \
" -Proof
First the 'if': oo . S
Let T1UD entail a sentence S in L, wh~ich is not a theorem
of TQ. T, 1is consistent with ~5, but. T UD 1s not. That is, some
interpretationﬁ is a model of both_ T, and ~S, but no interpretation :Ls

a model of both Tlu Dy and ~5. Let r be the L —cbnstan& set to which

. g belongs. ~5 is a sentence of- L2,, and all members of [ agree with g

f

in what they assign to symbols of L2. so all .members of rare models of
~5. Therefore no member of [ 1s a mode,l of T1u01. although [ contains
a model (j) Jf T

" Now the 'only if': '

.

Let | be some L,-constant set which contains models'of T but no
models of T, U Dy. Now let A be the set of sentences :)f L, whose models
are just the nterpretations which do not belong to l_ . Some mo‘de}s of
T, (i.e., those which belong to F) are not x;lodels of A, so T2 does not
entail every sentence in A. Let S be a sentence in A which is not en- iy
taiied by T,. T1 U D1 entails every sentence in A, since the only
non-models 6f A are the members of [ , and Tiu D, has no models in.l— .
A fortiori, T1U D,entails S. .Since S is a sentence of L,, and S is

not entailed by TQ, 71U D1 entails a non-theorem of T2 in L2. Q.E;D.

- l

Lemma 3 establishes that every interpretation corresponds to a
unique pair’'of parts. We shall make use of this fact later, but for
now we prove only that Yt 1s a fact:

1 ~ . {
P B R . .
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" Lemma 3. For any Ly-constant set l' each meuber'ofrbe}ongs

i

to-exactly one part of r‘s L -partitiqn, and to

exactly one part of rfs Lg—putition.

4 . 4

T

Proof

»

Let F be’ any Lo—constant set and letg be _any member of T’ j

in:erpr;eta L, soﬂ interprets Ly and LQ. By definition, the parts .of

r 's L -partition are just the Ll-constant sets included in l_ 3 muat

. be a 4membet of some such set, smceg interptets L Soj is a membet of#

some part of r 8 Ll-pniiticn Suppose that§ belongs to two such
parts, A and B: By defthition, A is the get o‘f all interpgetations of L
whith share & certain assignment to symbols of Ll’ and similarly for B’d

but with ar different assigmnent Since g belongs to A every interpre-

tation of L which agteep with j in what it assigns to synbols of Ly
‘ beiongs to A. . But then every member of B is a member of A.. SimiIarly,

,evez‘y member. of A is a member of B. So A and B are identical There—

foreﬂ belongs to expctly one part of r Ll-pattition
Exactly similar reasming establishes thatj belongs to euctly
‘one part of s s L, —parti;im. Q.E.D.

. The concept-of observntional equivalence was defined in Chapter I

. in tems of entailment_ of sentences in LO . ‘Our fourth lemma establishes

) ;hat observettonal /equivalance is ‘also def‘inable in terms of LO -conuant

L
seta and the models coucained in them:

°

-

.Lemma. 4. . ™o theories‘T;) and T, are observationally equivalent

1£f, for every L, -constant set r R [ contains models

1]
0f Ty 1ff. [ contains models of T,.

;o
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Proof . ’
‘First the..‘:nly if': . ’ ‘
L et T' be any Lo-conste(/se't such that | contains models of
/ 1 but no models of Ty (or vice versa; the reasoning is the sime) Let
/A be the set of sentences of L such that the models of A are just
the interpratations which do}nou belong to r . Every model of_'l'2 is

" .a model of A, but since T, has a/model Jn f— some model of T:1 is not
a model of A That is, [, entail‘sz\ay)éf sentencee in Lo but T does
‘not entail %amtences. So T,
equ;valent. ~ '

Now the 'if':

d T, are not observationally

LK 3

Let T1 erltail a sentence S in Ly vhich is not entailed by T,(or
vice vers'a, again the reasoning 1s the same). Since Ty ‘does not entail
S, S is not valid. So ~S has a model. Since T1 enta:}S but T2 does
not T2 is ccmsistent with ~§ but T ,is not. That is, some wodel of T, 1s
a, nmdel of ~S but no model of T 1s a model of ~S. Let j be any inter-
pretation which/:: a model of both T and ~S and let l" be the Lo-con-
stant set to which j belongs, - ~5 is a sentence of LO' and every member
of l" agrr.es with .4 in what it assigns to symbols of ]'O' 80 every mem-~
ber of | - is a model of “S. Therefore no membe: of r is a model of T

'i'k‘iat is, F contains models of T2 but no mode-ls of Tl' Q.E.D.

slemma 5. ;. A set of sm‘tences in L _ is* logically equivalent’
to a set 5f_ definitions of symbols of L2'~L0 from
symbols of l._.1 if, and only lif, it has exactly ome

\
" model in each Ll-constant set.

Tiar. et Vs



*

15 .
{ -
Proaf’ )
Let D‘1 be a set of definitions of symbols in l.2"'Lo (i.e., in -~
the theoretical lgnguage of T2) from symbols in Ly. By Beth's defin-

-ability theorem, any two model_s of D, which h_agree {n what they assign -

to L -symbols will agree in what they assign to (L ~L,)-symbols.

Let [ be. any l. -constant set, By definition all members of [ agree
in wh‘at they assign to L,-symbols. So all members of [" which are mo-
dels of D agree in what ;hey assign to (L2~L )-symbols. Thus ali mem-
bers of r which are models of D agree in what they assoign to all sym-
bols of L But r does not contains twa distihct members which agree

in what they assign to symbols of L, so D;1 has at mogt one model in r .

1f, for any L, -constant set r, r contains no models of D, ,
&

- then it will not be possible to specify a model of D1 in r‘i. We . now

sBhow how to specify such a model.
D{ contains, for éach symbol o¢ in L2~LO, exactly one sentence

S, of definitional form:

() .. () (—-ot-- & Pl"‘-’ Pn y.
I..et«j be any member of I‘ Now let ;’be the interpreta{ion of

L which agrees with gin what it assigns to symbols of L , and which,

for each «in L,~ ~y . assigns to the k-open place formula --®%-- whatever

‘

Piley Po— &3~ x & cew by = x

it assigns to the k-open place formula

.

Thus, for each «; j'assign to 5, whatever it assigns to :
(1’1) ‘oo Sxkr) ( Pl""’ pn &x1 -xl&r;...
‘&fk-xki-—y Fl""' Pn ). AN

.Since evéry such sentence is valid, all are true in J°.. ‘So every

N r

Se 18 true in ?’ That is, g/is a model of D:1 + Moreover, since ?agreea

“,

5
T
s
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with the member 4 of l— in what it assﬂfn} to ’ynbols in LJ, g/is
y

in r . . ‘ S
\

Thus, D; has at least one model, and at\3qst one model, in every
Lljcogstant set. The same 1s trpe of ‘any set_of"aentences log'icalli'
.equivalent to Dl’ since logical equivalents have exactly the same models.

_ Suppose now that a set A of aenteg'nces in L has exactly one model

An each L -constant set. Any two models of A which agree §p what they
assign to symbols of L4 agree in what ﬂthey assign to symbols of L2~LO.
So, by Beth's theorem, A entails a set D1 of defiqitions’ ofd(L2~LO) -8ym-
bols from Li-symbols. Because D1 is such a set of definitions, it has
exactly one model in each L;jconstant set, That 18, A and I)1 have-~the
same number of models. Moreover, since A entails D1 every model of A
i's a model of DI' So A and D1 have just the Ba.m;; models; 1.e., thay
are IOgically' equivalent, |

‘' Therefore, a set of sentences in L is logically equivalent to a
set of definitions of symbols of_L£~LO from symhois of Ll i1f, and only

if, it has exactly one model in each Ll-constant set. 0.E.D.

Our last lemma is the longest. It sets forth, in terms of the
concepts defined in the last séction, the necessary and sufficient’
conditions for two theories' being genuine conventional altem¥tives.

We' beg the reader's forgiveness in advance, and we proceed:

lemma 6. If Ty and T, are two obseryationally 'equ‘ivalent theo-
ries, then 71 gﬁxd T, aA-tra}lslatable iff (1) there
is,an L y-censtant set ri such that ri 's Ll—parti-
tion contains more T,-modeling parts than there are
T,-modeling parts in rl 's L,-partition, and (i1)

there i8 an Lo-rﬂs;ant set r2 such that r2 's

—

(ORGSRl
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4

Lo-partition contains more T,-modeling p;rta than

¢ there are ‘Tl -modeutig parts in r2 s Ll-partition.

A

Proof
First the 'if':
it
Let | ; be an Lj-constant set whose qu -partition contains more

' ' — -
s L2 parti

T, -modeling parts than there are T2 -modeling parts in rl

tion, Let r2 be an Lo-constant set whose L2—partition contains more

T, -modeling parts than there are T1 -modeling parts in r2

's Ll-parti-.
tion. Let T, be a translation product of T, . Then, for some set 'Di

of definitions, Tlu D; does not entail any sentence S in L2 unlesé T2
entails S. ByWlemma 2, Tiu D1 has at least one modei in each L2-con-
stant’ set which c.:ontain's models of TQ. So Tlu'Dl has at least ome
model 1in-each T2-mode1‘ing part of rz'a L2-part1tion. That is, the num-
ber of models of T1U D1 in rz is greater than or eq;al' to the number
of Tz—modeling partg in ré‘s L2-partition. But, by lemma 5, Di has ex-
actly one model in each part of rz's Ll -partitic;n . So T1U Dl has ex-
actly one model for each T1 -‘-modeling part in r2 'é hll—partition. That
ig, the number of models of Tl\j Dl {s exactly equal to the number of
Tl—modeling parts in rz's Ll-partition. So the nux;xber of Tl-modeling
parts in r2's Ll-pattition is at least as great as the number of T2—
modeling parts in rg's l?—pattition. But this contradicts our hypoth-
ests, so T, is not a translation product of T,. o .

Exactly six;:ilar reagoning, exchanging the '1's and '2's in the
subscripts, will prove that T1 1s not a translation product of4T2. So
T, and T, are non-translatable. |

Now the 'oniy if': ) ' '

Let Ty and J, be tv;) observationally equivalent theories such that,

%

+
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.+ for every L,-constant set I , there are at least as many T1-mddeling

parts in r s Ly-partition as there are Tp-modeling arts in | 's

L,-partition. We now show that T, is a trax:slatim pitoduct of T1 (1.e.,

that there exis

L,-theorems of T2) .

ts a Dl‘ such that the LQ-theorems of IlkJD1 are just tfie

4

¢ Since, for each Lo-co'nstant set F— there are at least as many

Py e ..,4

[,-modeling parts in [ 's L ﬁp;tition as there are Tz‘-modeling parts in

of Tl.-modelin g

0 's L —partition, it is possible to put the Tz-nodeling parts in [

Lz—partitim into one-one correspondence with the members of some subset

parts in r 's Li-partition. Let J be any total functi

(from T,-modeling parts into T,-modeling parts) which establishes such a

8
correspondence.

By lemma 3, for any I— , each member of r belongs to
r

exactly one part of [ s L,~partition and to exactly ome part of : 's

L,-partition,.

ing the models

So we can specify a set of A of sentences in L by specify-

of A as follows: ' : o/

For each L -constant set r, ,

(1) for every T -modeling part B in r's L j-partition,

Il
o 7

if

B is a value of y » then the interpﬂtaf}bn which

%

belongs both to B and to the To~modeling part C in.

: M

's Ly-partition such that X (C) = B, s a model of A,

and na other member of B is a model of A;

(11) 1if

r

X has any arguments, then for some arbitrary argument

' " C of X , and for every part B in r 's Ll-partition, if

B 1s not a value of J » then the interpretation yhich
: e

[ ¢

belongs both to B and to C is a model of A, and no other

member of B 1is a model of A; i \

8We invoke the axiom of choice here.

»
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P )

and (iii1) 1f Y has no arguments, then for some arbitrary part D
' of r.'s Ly-partition, and-for every part B in [ s
L1 -partition, the interpretation which beloﬂgs both to, B
and to d is a model of A, and no other member of B is a @

model of A,

&
(‘"

o~
»This specification of A‘; models is complete for it determines, -
for each member of each B in each M » whether the member is a model df
A or not; and these are jﬁst thexinterpretations of L. Moreover, the
specification ié unamb iguous for’any choice of ’ X : C and D, Siﬁfe the }[:IN
three clauses apply to distinct B's. (Clauses (i) and (iii) do not "over-
lap"; J, has values iff it has arguménts.) Finally, the specification
assiéng to A exactly one model in each part in each r 's Li-partition
(i.e., 'in each Ll-constant set) . ‘So, by lemma 5, A is logicali§ equi-

~. ; ~
valent to the set D; of definitions of symbols of L,~ L, from sykbols

L]

o »Of Ll . ) ‘ 4

Clause (i) of the specification ens@res that each Tz—modeiing part

in eaeh [ s Lycpartition contains at least one model of T+ JA. So,

by lemma 2, and by the equivalence of A and_ D, Ty \ ) Dy. does not en-

tail any sentence S in |, unless T, entails S . By hypothesis, T, and

T , are observationally equivalent, so by lemma 4, fbr any lL,-constant. set

[ R }1 has no models in | 4ff T2 has no models in F' . But ¥ has no
arguments just when T, has no models in E;\. So clause (iii) is appli-

cable on;y when Tﬁk_)A can have no models in | . Clauses (1) ;nd (ii) -
make an interpretation a model of A«only if it is a member of an argument ?
Jt ¥ (i.e., only if it is a model &f T,). So the specification ensures

that every model of le_)A (and hence, every model of TlijDi) is a model

. . ¢ .
. of'T - Thus, levqu entails all, and only, theorems of T2 in L, . That Y

Al
'

b
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1s, T, 1s a translati::’v\groduct of/ T,.

!
Moreover, if the '1' and '2' be exchanged in the subscripts of

Y " Y

\
the hypothesis, exactly similar reasoning proves that 'T1 i8 a translation

2 .

Therefore, TJ and T, are non-translatable only if (i) there. is

product of T,. ;

an Lp-constant set r 1 such that rl's Ly-partition contains more ~
Ty -modeling parts than there a;é T,-modeling pa:its in rl's L2~p;1rti-

tion, and (ii) there is an L -constant set l—z such that’ [ 2'§ 'LQ-par_
‘tition contains more Tz-modeling parts than there are Tl—mopdeling parts

in [_2'3 Li—partition. Q.E.D.

¥

With all our lemmas proved, we may now moye on to our theorem.

-
.

Theorem ’ P
. —_—
- . .
. The theorem follows from lemma 6: .
’ »
Theorem 1. No theory has & genuine conventional alternative.
Proof - © \ ¢

Let T, be a theory with a genuine conventional’alternitive Té\\
v,

By definition, T agnd T, are observationally equivalent and non-trans-
latable. So by lenina 6, there is an(LO»con_stant set I_ 1 Such‘ that a 1's
L,-partition contaﬁl’é more T,-modeling parts than there are T2:modeling
parts in r 1;'5 LQ—éartition, and, there is an Lo—constant set r 2 guch ’
that | o's Ly-partition contains morel T,-modeling parts tl':an ther® are

Tl-\ofi‘eling parts in M 'S Li-partition. [ 4 and [ o are distinct,

for if ri = r2 , then the number of Tl—modeling parts in__r 1's L,-par- —

tition is both greater than and less than the number of T2—modeling parts
in rl'é L2 spartition. ' But by our conventién, all interpretations

agree in what they assign to symbols of LO' " S0 by definition 1, there

v

L.
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T » 1s only ome Ly-constant set.
/. ' o
¢ but this is absurd. Q.E.D.
. i
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Therefore r 1 and .p.cannot be distinct,

. ! ©
]
° o~

s

r .
.z\;\.

’

.-

Syl e,
¢

o A

’
°
¢
f
v —
ARE e



CHAPTER II1 ’ .

CONCLUS ION

Theorem 1 asserts that no theory has a genuine conventional
alternative, which is to say that no pair of theories satisfies condi~-
)
tions (i) and (iiia). Therefore, if theorem 1 is true, GC is false. £
Etf is theorem 1 true? It is not a theorem of pure logic, becagse
it rests upon a substantive convention about allowable interpretations:
the convention Yﬁich admits only ;uch interpretations as agree in what
they assign to symbols of the observation language. It is reasonable,

therefore, to ask under what conditions theorem 1 holds true. The

answer, expressed pedantically, is that the theorem is true in all cases

. where the convention is legitimately adopted. When is the convention

legitimately adopted? Whenever condition (ii) is true.o‘
Since conditipn (ii) is a necessary condition fer the truth of GC,’

we now come to see just what theorem 1 is. It is a theorem of GC!

- Thus, GC itself entails its own falsehood, and we may assert unconditicn;

.

ally thaﬁ’GC is false. Conditions (i), (ii) and Yiiia) are inconsistent.
The conventionalist cannot ;ttack this conclusion on the grounds
that it embodies some questionable assumption about the forgal conditions .
of scientificality. We have been careful not to make any such apsumpfions
unless they'are inherent in the notion of an observation language., But

if this is so, it becomes difficult to see how the conventionalist can

even state his doctrine. If there is no common ground whatever between

b
v
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@

: theories, how can it mean anything to say that they are conventional
alternatives? Conventional alternatives in the explanation of what?

’ ' If our conclusion is to be attacked, it must be on the grounds

that we hacg misrepresented the conventionallst's position. This is
. P

3

a charge to which we are, admittedly, vulnerable. We have not reproduced
P the words of any conventionalist who attempted to give a rigorous chara-

cfﬁpization of the logical nature of his views. We are not aware that
-

~.

any such attempt has been made. We have ther;}Qif had to rely upon our

» . \ A

own assessment of GC, which in turn relies upon Shaw's,

.

We have tried.to offer some justification for each of the conditions
© v

which we set forth, Nevertheless, it remains possible that what has just

f

‘been knocked down is nothing but a straw man. We take the risk, but we
N 1

a8k the reader to take note of two impértant points. The first is that

|

theﬂ"fafiacy" of the straw man is dot a fallacy. It\is a valid argument
« -

3 ' against g position which no real man has adopted. GC, as we have charac-
terized it, is false whether or not it is the view of any conveptionalist.

.8 That is worth.knowiqg. The secoﬂd point is' that when the real man is

hiding in thé tall grass, there is no better way of gettiﬁg him to stand

up and show himself than to knock down a straw man with his name on it,

If we have not refuted GC, we shall find ©ut soon enough what GC really
N <

* ° is. That will be worth knowing.

> ) /\ -

O
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