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SCIENCE, METAPHYSICS AND MEANINGFUL
PHILOSOPHICAL PRINCIPLES

According to the standard conception of logical empiricism the
main theses of traditional philosophy are rejected as metaphysical,
in the sense that they are considered neither true nor false but
simply devoid of any cognitive meaning.

This was the case in some of the most famous statements made
In the course of the history of philosophy, such as Descartes’s,
“Cogito, ergo sum”, Berkeley’s “Esse est percipi”, Hegel’s “Ac-
tuality is the direct unity of the essence with the existence”, Hei-
degger’s “The Nothing nothingeth”, which were refuted by the
empiricists of the Vienna circle by showing that one was dealing
with propositions of an existential content which are not empiri-
cal, and for which any method for the determination of their truth
is not given.

Concerning the problem of realism, there were, however, rather
different positions as stressed by Carnap:

The rejection of the thesis of reality was not generally accepted. Witt-
genstein had not explicitly included these theses among the metaphys-
ical doctrines that were to be refuted; Schlick called himself a realist
and accepted my position only later; Reichenbach did not share it at
all.!

This statement appears in the preface to the English translation

Epistemologia X1 (1988) - Science et Métaphysique, pp. 97-104.
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tions. Such an opinion was, for example, clearly emphasized by
Weinberg holding that: '

The ultimate and definitive doctrine of logical positivists is that the
only propositions endowed with meaning are those of science.

Only a few years later, two different, and successful, attempts
to reformulate the thesis of realism in a meaningful way were made.
One was due to Carnap*, although he never explicitly recognized
this fact, and as regards this problem, he always referred to his ar-
gument of the two geographers as a conclusive proof of the meta-
physical nature of realism (and idealism). In the second part of his
well-known article “Testability and meaning”, Carnap discussed
the macrorealist hypothesis “if all minds (or living beings) disap-
pear from the Universe, stars still go on on their course”, proposed
for the first time by Lewis® as an example of a meaningful philo-
sophical statement not satisfying the two narrow conditions im-
posed by the principle of verification of logical empiricists. This
macrorealist hypothesis, that can be viewed as an explicit refor-
mulation of the metaphysical thesis of realism refuted by Hume
which identified reality with “that thing that would exist even if
we and every sensible creature were absent or annihilated”®, is
shown by Carnap to satisfy his criterion of factual meaningfulness,
since it appeared to be an incompletely testable statement.

The other attempt was made by Einstein, Podolsky and Rosen
(EPR) through the proposal of their criterion of physical reality

and the demonstration that such a criterion, together with the
other three hypotheses of locality, correctness and completeness
of quantum mechanics represented a necessary condition in the
derivation of their famous paradox’. More recently, it has been
demonstrated that the EPR reality principle is also a necessary
condition in the proof of the empirical prescriptions of the Bell-
type inequalities which are violated by quantum-mechanical pre-

dictions.

More general formulations of the EPR criterion of reality have
been given that satisfy the same requirements as the original one.
The first of these generalizations corresponded to the statement:
“If without disturbing the system, we can predict with a high de-
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gree of inductive probability the property of a physical system,
then we can attribute such a property to that system, i.e. we can
consider that property as real”’®, in which the notion of predi-
cability with certainty of the EPR criterion is abandoned since it
constituted an idealization too strong with respect to real physical
situations.

Another, more general meaningful formulation of the reality
principle has been given through the statement: “If without in any
way disturbing a physical system U we can predict that the different
possible values {r,, 7, ,..., 74 } of the measurement of the physical
quantity R will be found with certain probabilities {p,,p, ,..., pn }
then there exist elements of physical reality belonging to the sys-
tem U and which are such that the probabilities {p,, p, ,..., p,}
are not different”’ | which corresponds to an entirely probabilistic
reality principle not simply based on the replacement of the no-
tion of predictability with certainty of EPR with the (very similar)
one of predictability with a high degree of inductive probability,
but assuming that the predictable probabilities are objective prop-
erties to be attributed to the physical system on which they are
defined.

Further probabilistic generalizations of the reality principle
have been advanced showing that they all must be considered
meaningful statements in that each of them is a necessary condi-
tion in the proof of Bell-type inequalities.

In this way, each of these formulations of the reality principle
satisfies at least the requirement of indirect verifiability advanced
by Ayer which needs the following conditions to be satisfied:

First [..] in conjunction with certain other premises [in our case the
hypothesis of Einstein locality and of the correctness of quantum for-
malism] it entails one or more verifiable statements which are not de-
ducible from these other premises alone; and secondly that these other
premises do not include any statement that is either analytic or directly
verifiable or capable of being independently established as indirectly

verifiable,'?

It should be added, however, that there have been efforts to
demostrate the Bell theorem or to derive some versions of the
EPR paradox without appealing to the reality principle. These ap-
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proaches, based on the idea that quantum 'formalisnll implies, 1nd}f-
pendently of its philosophical inte?pret?txons, a v1olat1f)n foﬁ the
locality condition and questioning m‘t.hls way the mezla.:ung uhness
of the reality principle, have been critically discussed bY show-
ing that they all introduce strong f.orms of cognterfactuahty, im-
plying in turn the recourse to a realist hypothc.:sm. e
The possibility of meaningful reformulation of metz;.lp y}slli ;
propositions has also been shown .to be extendable to t -ef.p tlhc;—
sophical interpretations of the basic cor'lcepts c.>f a scientl 1cf
ory. In the case of the quantum mechanical notions of wave func-
tion ¥ and of measurement, it has been proved how we can e\if:xz
discriminate experimentally between the (?op.cnhagen an<.i area 1sf
interpretation without necessarily contradicting the predictions o
' rmalism'? . .
quilstl;r?efs?ﬂt of the previously mentioned researf:h, we can main:
tain that it is possible to reformulate metaphysu:a:l prmc1p.les 11;
the form of philosophical statements endowed .W-lth méallnng.
should now like to add a few words about hoyv this is possible. ;
This implies trying to answer th.e question of.the.nature SZ
philosophical statements, a very basu:. pro?)lem wh}ch, in a sen ,
comes before the very question of their existence, since it vx;as 1}1)ree
cisely the refusal to acknowledge a specific pt.:cuharltyf of ;cs etso
propositions that brought, as in the case'of logical em}():mas Lad
the negation of their existence. We hz.we just seen -how arnzp o
demonstrated the existence of a realist hyp(?thes1s §nc.low<_3 hv.\u
factual meaning, but it was really his incapacity to dlstmgulsd it as
such, i.e., as a philosophical principle, from the ot-her for mar;i
statements of empirical sciences, that prc?ventcd him from ap
preciating the importance of 'the .result obt.amed. L
My proposal of characterization of philosophical sta i
explained in the scheme below and starts from the accepta
two classical distinctions.
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ositions into the two classes of scientific and metaphysical, to-

Genuine, falsifiable scientific statements ] gether with a critical acceptance of some of their criteria of mean-
s L i hiie. S;Z’: Z;if:;t,"”r’.""’ ing allows one to identify an intermediate class of propositions k
1rmable empirical statements A ‘mt’"” containing, in addition to the cognitive meaningful analytic state-
Analytical statements of formal sciomoes B m;r::,:; ments of logic and pure .mathematics, a.ls.o other propositions en-
dowed with factual meaning but not falsifiable.
Metaphysical statements devoid of o Acco.rding to my proposal, philosophical propositions can be
found inside this intermediate class, between science and meta-

physics, and have the logical structure of conditional statements
the validity of whose premise depends on the truth of an empiri-

The first distincti i e .
ments endowed H:V(il}?r;ninlzztgtv:; (;:z ;f;;é;ls;z;i ;2:2’:‘3 ts‘“‘d“.’" cal .hypothcsis. ’.1'¥1is special kind gf. conditional propositions may
void of meaning, and is based on e i ol o 5~' 1“ be in turn Clllplrl.CEll but not-fa151f1able .statements as the Lew1_s-
of verification in some of jts Fl o PYIFCIp A Carnap macrore‘ahst' bypgthesm or analytic statements the domain
bility or testability and Ayer’s incom;’)lete verifiabilis P’S) conlunmas of whosc applicability s estabhshgsl b}/ experience through the

The second distinction is b etween scientific and y.s G Posmblhty of an experur{ent_al fa151f1cat'10n of Fhelr premises, as
tific statements and is founded on the recourse to I;Cu 0-’SCICI?- Tl Of. t.h(? AR cr1t.6r1<?n o physmal Tt of ity subsg,
terion of falsifiability, according to which the only ge Wi, o guent p I‘Obab.lllstlfi general.lzathlons., Wh.l ch wou‘ld Rordemonsmacd
tific statements are those which Canlpe . Y genuine scien- inapplicable in microphysics if Einstein locality were refuted by

In this perspective, one therefore st Xperlment.ally falsified. the tests of the Bell inequality.
both of Popper’s Crit,erion L falsi?i;t:?l;fs t;e dmaflnCCOnseq’uenc.es As it is my intention to come back to investigate this matter
ciple of verification Nevertheless, the l'mgliC:tio(r)xs Ofaliﬁapf_s prins thoroughly on another occasion, I should now like to -conclude'by
accepted only in the positive, in that it establishes wh i o stressing the idea on which my proposed characterization of philo-
Propositions must be Where,as e FRNYIet sclenbiie sophical statements is based, and which is to identify them with
only in the negative, i;] fhoiin presc:ieb; fohzt Se}fﬁgjo aff a}lowed those prop()siti(mg endowed witb meanin.g, in a factual sense, but
ositions must not be, As a matter of fact onzhe onIC) }::idpfri; o difwtl); hlsmabfle b}; exg";“ence e
agrees with Popper’s point i ol mine their domain of applicability.
tificity of a prI;I;)ositi)(;llztliisv}eafgsgﬁafnioe§ i Cx}%a'u S the seien. In this way, while philosophical propositions may be distin-
restrictive requisite of falsifiability and, i)l;mtghzeg:l}trel:gh:}:lz moor:c guished from 1‘1{(;szp}1}./sical propositions c'le.void of meaning, they
makes recourse to Carnap’s view to refute specilitive h’ e are perfectly differentiated from the empirical ones of t.he natural

B pos. (and social) sciences which must satisfy the further requirement of

T}}fls means th.ajc one cannot accept either Carnap’s thesis that
any Porm o’f verlflz}blhty Is In itself, a guarantee of scientificity
1OT Yopper’s negation of the existence of a genuine problem oti

falsifiability and from the analytic ones of the formal sciences de-
void of any factual meaning and completely insensitive to experi-

€nce.
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