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REALISTIC CLAIMS IN LOGICAL EMPIRICISM

Logical empiricism is commonly seen as a countesitpon to scientific realism. In the pre-
sent paper it is shown that there indeed existezhbst faction within the logical empiricist
movement. | shall argue that a specific factiorhwitthis realist faction came quite close to

what is nowadays discussed under the label ‘stralctealism.’

1 INTRODUCTION

Logical Empiricism has for a long time been conediwf as a monolithic, one-dimensional,
movement within early twentieth-century philosop&g. such, it frequently served as a con-
trast for later, opposing viewpoints, such as gtfierrealism, critical rationalism, or Kuhnian
historical relativism. However, as more recent aesle has revealed, logical empiricism was
much more multifaceted than commonly assumed. Ealpethe seminal contributions by
Michael Friedman (1999), Friedrich Stadler (20Gi)¢d Thomas Uebel (2007) strongly indi-
cate that the assumption of the existenceanietiesof logical empiricism is clearly closer to
the truth than the view of it as a narrow, quasi+datic ‘school.’

As concerns the debate over scientific realismraipals like the following, suggesting a
strongincompatibility between scientific realism and logical empiricisarg still quite wide-

spread:

The philosophy of science in the twentieth centusg been a battlefield between ‘realist’ and *anti-
realist’ approaches. The interpretation of scientlieories, and the dispute about the cognitigaii
icance of their theoretical terms and claims, piedia major impetus for the work of the Vienna Cir-
cle in the 1920s. The demise of logical positivisas followed by the rise of scientific realism vitth

the analytic philosophy of science in the 1950s.[(N]iniluoto 1996, p. v)

There is little doubt that scientific realism be@athe dominant position in the philosophy of
science in the second half of the twentieth centéingd it cannot be denied that logical empir-
icism began to lose momentum. However, it mustdenghat these developments were at

least partially caused by certain extra-philosoghior more precisely, political factors, the



impact of which has for a long time been undereastit or misinterpreted (see Reisch 2005
and 2007). Given the fact that these politicaldesthad no immediate philosophical signifi-
cance, one might be led to the idea that logicgbisaism and scientific realism ar@dce
Niiniluoto) compatible with each other

It is the aim of the following considerations taugfy and fortify this compatibilist idea of
‘realistic claims in logical empiricism.’ | will &mpt to make clear that the logical empiricists
from the very beginning were rather open-mindedat@an empirical, non-speculative, un-
derstanding of realism (Section 2). My goal is smnstrate that this sort of programmatic
open-mindedness developed into a (more or lesd)igamted commitment to the scientific
realist agenda (Section 3) and that one specificudation of ‘realistic claims in logical em-
piricism,” namely the one delivered by Eino Kait®mes close to current ‘structural’ realism
(Section 4). By way of conclusion, it will be sugtgd that Kaila’s (invariantist) approach
gives rise to the establishment of an autonomowessnrement-based, account of structural

realism (Section 5).

2 THE REALISM ISSUE A MEREPSEUDO-PROBLEM?

To help clarify the idea of ‘realistic claims ingical empiricism,’ it is reasonable to begin
with what might be called the ‘received view’ oktlogical empiricist approach toward the
realism issue. According to this received view, thalism issue is nothing butpseudo-
problem And indeed: By examining the relevant writingstioé relevant authors, one pretty
soon discovers that the received view can easilgdoeborated. Thus, for example, Rudolf
Carnap, in hisPseudoproblems in Philosoplisom 1928, explicitly states: “In the realism
controversy, science can take neither an affirneatior a negative position since the question
has no meaning.” (Carnap [1928a] 1968, p. 333)d&Xirmilarly, Moritz Schlick, in his 1932
essay “Positivism and Realism,” argued that realisma no place in science because “the
‘problem of the reality of the external world’ is raeaningless pseudo-problem” (Schlick
[1932] 1979, p. 263). Thus, both Carnap and Schdarkished the realism issue from the field
of meaningful questions.

However, one must be careful to not overgenerahieestimation. To be sure, the char-
acterization of the realism issue as a pseudo-pnolbbrms one of the building blocks of the
logical empiricistcritique of metaphysicéee Friedman 2007 and Creath 2014). Yet it must
be taken into account that both Carnap and Schiidlle rejecting metaphysical realism,

emphatically argued for a non-speculatiegjpirical realism. More precisely, both Carnap
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and Schlick thought of the outer-world hypothesige (hypothesis of objects existing inde-
pendently of our consciousness) as meaninglestieAsame time, though, they welcomed a
realistic interpretation of the empirical statensenit science. Thus, Carnap, in fise Logical
Structure of the Worldfirst published in 1928), points out:

The realistic language, which the empirical sciengenerally use, and the constructional language
have actually the same meaning: they are both aieadrfar as the decision of the metaphysical prob-
lem of reality between realism and idealism is @ned. It must be admitted that, in practice, lisgu

tic realism pprachlicher Realismiiswhich is very useful in the empirical sciencisfrequently ex-
tended to a metaphysical realism; but this is asgeession of the boundaries of science [...]. (Garna
[1928b] 1968, pp. 86-87)

In a similar vein, Schlick in “Positivism and Resth” argued that positivism and realism are
“not opposed” ([1932] 1979, p. 283) as long asltmés of experience are not transgressed.
He even went so far as to contend that anyone wkiooavledges the logical empiricist veri-
fication principle “must actually be an empiricahtist” (bid.).

Given these qualifications, it remains a largelgroguestion what exactly was implied
by the sort of empirical realism proposed by Caraa@ Schlick. Be that as it may, the im-
portant point to notice is that neither Carnap 8ohlick rejected realism unreservedly. Their
rejection was confined tmetaphysicatealism, leaving enough space for acceptingaison

d’étre of a realistic interpretation of the language @ésce.

3 REALISM AS A PROBLEM OF LANGUAGE

The work of spelling out this sort of interpretatjaghough, was left to others. The first one to
be mentioned in this connection is Hans Reichenlauob, in his seminaExperience and
Predictionfrom 1938, elaborated on the idea that the langudgeeience be interpreted in
realistic terms. Reichenbach’s frame for desigrsagh a scientific realist account was the
theory of meaning, i.e., semantics. What he praposzs a “probability theory of meaning”
(see Reichenbach 1938, § 7), which he thought wasgsenough to incorporate a semantics
for theoretical terms, such as ‘atom,’ ‘electrometgnfield,” etc. (sedbid., § 25)

Reichenbach’s conception has been subject of eatbmyestigation by various scholars
(see, for example, Salmon 1999a, Putnam 2001pPg011a, Sober 2011). The crucial point
in this conception is the assumption os@plus meaningf theoretical terms. That is, in
Reichenbach’s view the meaning of theoretical tasm®ot exhausted by their being reducible

to an observational evidence base. Rather, theyaested with an autonomous dimension of
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explanatory impact, which, Reichenbach maintaiced)d be elegantly captured by a proba-
bilistic theory of inductive inference. More preglg, Reichenbach — in the context of his fa-
mous ‘cubical world’ analogy (see Reichenbach 1%384) — pointed out that the existence
of theoretical (‘unobservable’) entities can beemnéd inductively by searching for the causes
of (regularly occurring) observable effects (liker example, the tracks in a Wilson cloud
chamber). The inferred entities, which Reichenbzalled “illata” (seebid., p. 212), had the
status of independently existing things, and thalation to immediately observable entities —
Reichenbach called them “concretéliid.) — was that of a “probability connection.” Or, as

Reichenbach explained by referring to the exampltams:

Since all observable qualities of the macroscopidids are only averages of qualities of the atoms,
there are no strict inferences from the macroscbepiies to the atom but only probability inferences
we have, therefore, no equivalence between statsnadrout the macroscopic body and statements

about the atoms but only a probability connect{dsid., p. 216)

All of this suggests a strong commitment to theesitfic realist agenda. Relying on the
specification of the basic scientific realist th&esas it has been provided by Stathis Psillos in
his Scientific Realism: How Science Tracks Tr(gke Psillos 1999, pp. xix-xxi), Reichen-
bach’s position might be summarized as follows: tBa& ontological level, the independent
existence of theoretical entities (such as atomgssumed; on the semantic level, we have a
theory of meaning for theoretical terms, namely phebability theory of meaning; on the
epistemological level, it is assumed that theoa¢tentities (and their causal properties) are
inductively accessible. In short, Reichenbach esetbrall of the central features of modern
scientific realism.

However, there are problems lurking in the backgdburhe most obvious of these prob-
lems has to do with Reichenbach’s interpretatioprobability. As is well known, Reichen-
bach inExperience and Predictiodefended drequencyinterpretation of probability (see
Reichenbach 1938, 88 32 and 38). Yet it is by namaelear how by invoking frequencies of
observable events (‘objective probabilities’) théerence to unobservable entities like atoms
could be justified. Reichenbach’s logical empitidisliow Herbert Feigl made exactly this

point, arguing that

[tlhe crux of the problem lies in the justificatiof applying the concept of inductive probabilitythe

inference from the directly verifiable to directiyverifiable assertions. Any straightforward freque

cy interpretation of probability could serve hemdyoif the success frequencies of such inferences

were ascertainable. This is outright impossiblendependent access to the “lllata” is barred. [...]
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[T]he legitimacy of applying the probability condep the whole realistic frame, instead of merely t

inferences within it, remains painfully questioral{Feigl 1950a, p. 53)

The same objection had already been raised by ENegel (see Nagel 1938, p. 271 and
Nagel 1939, p. 237-38). It essentially amounthodbservation that the realistic framework
must already be in place in order to make induatierences to unobservable entities work.
Accordingly, Reichenbach’s probability theory of améng “requires the realist framework
and cannot be a proof of it” (Psillos 2011a, p.. 37)

This is, however, not the proper forum to examioe liReichenbach’s argument for sci-
entific realism could be improved by modifying laiscount of probability (for an interesting
attempt, see Sober 2011). Nor is it my concernvielidon Reichenbach’s later work and on
his famous “principle of the common cause” (seehis connection, Reichenbach 1956 and
the reconstruction in Salmon 2005, pp. 24-25). Bathwish to take a closer look at Herbert
Feigl's approach toward the realism issue, as ligned it in his essay “Existential Hypothe-
ses: Realistic versus Phenomenalistic Interpretsfidirst published in 1950.

Like Reichenbach, Feigl intended to provide us wath affirmative (or constructive)
treatment of the realist idea. Furthermore, Feighin like Reichenbach, based his argumen-
tation on semantics. By taking semantics seriodstymaintained, “[tjhe glib and easy dis-
missal of the issue as a pseudo-problem will ngéoro” (Feigl 1950a, p. 36). Accordingly,
what Feigl basically intended was, as he claimétapprochement” between a “critical phe-
nomenalism (or operationism),” on the one hand, afctitical (or empirical) scientific real-
ism,” on the otherilid., p. 41). Feigl called the resulting position “SeriaRealism” {bid.,

p. 50) and demarcated it from what he called “Podiséic Realism” (bid., p. 52). The latter
point of view was, as Feigl explicitly remarkede tbne defended, among others, by Reichen-
bach (seébid., p. 45). As already indicated, Feigl refused Reitiach’s frequentist interpre-
tation of probability. More generally, he repudcatbe entire probabilistic approach. Accord-
ing to Feigl, scientific realism with its “existealt hypotheses” concerning theoretical entities

could not be justified inductively. Quite the otlveaty round:

Instead of justifying the surplus meaning of exiisd hypotheses and hypothetical constructs (Reich
enbach’s “illata”) by means of inductive probalyilit suggest that we justify the conceptual frarhe o
the realistic language by its entailed consequeviee;by showing that only within such a frame it

makes sense to assign probabilities to existempiabthesesilfid., p. 54)

Thus, in Feigl’s view, we first have to establi$ie trealist framework and we then are in a

position to raise questions about the probabilitgpecific existential hypotheses concerning
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theoretical entities. But how, then, can the adwptf the realist framework itself be motivat-
ed? As Psillos has correctly observed, answerirggghestion from the perspective of Feigl
“Is, ultimately a matter of convention” (Psillos 2011b, p. 30B)at is, for Feigl, realism is
dependent on a foregoimpnventionalist decisiorConsequently, realism cannot be justified
naturalistically, but only in a quasi-transcendémtanner. It is the insight in the “need for
definitional or conventional stipulation” (Feigl 39a, p. 54) by which, according to Feigl, the
realist enterprise is motivated first of all. Tlwndition of the possibility’ of the realist pro-
gram lies outside the reach of the realist progtaetf. Or as Psillos has aptly put it, for Feigl,
there is “noultimate argument for the adoption of the realist framewadRSillos 2011b, p.
303). Ontic questions are “framework-questiongid), and framework-questions must be
decided by convention before any specific exisgritypothesis concerning theoretical enti-
ties can be evaluated.

The problematic aspects of this quasi-transcentjecavention-based, justification of
scientific realism have been discussed elsewhe Kguber 2011). To put it in a nutshell,
Feigl's approach seems not to go beyond the laenap’s ontological ‘neutralism’ (see Car-
nap 1956 [1950]). On the other hand, it must ba $keat Feigl's contribution formed an au-
tonomous variety of ‘realistic claims in logical pimcism.” Especially his contention that
theoretical terms have “factual reference” (Fei§bQa, p. 48) distinguished his ‘semantic
realism’ as a remarkable deviation from early, fi@tionist, accounts of logical empiricism.
However, as Carl Gustav Hempel (1950, pp. 172-@pted out in his critique of Feigl's
view, the very conception of factual reference ¥ttim to other restrictions within the logi-
cal empiricist agenda. After all, Feigl’'s semamgalism boiled down to the charge that theo-
retical statements be “indirectly confirmable” (§el950a, p. 57). Their ‘factuality’ was tied
to directly confirmable observation statements,dixgtematic function of which, Feigl main-
tained, provided “a maximum of nomological coheeebyg means of a minimum of hypothet-
ical construction” ipid.). No doubt that an instrumentalist (or operatigmgould have em-
braced this point of view, all the more since Fegpeatedly claimed that the realist frame
itself was nothing but a “basic conventionBid.) that could be “justified only instrumental-
ly” (Feigl 1950b, p. 195). It was for this reasdrat Hempel did, as he concluded, “not feel
convinced that reliance on the problematic conoéphe factual referents of theoretical con-
structs is necessary or even helpful in an attamg@ichieve a comprehensive and coherent
theoretical account of scientific method and sdierknowledge” (Hempel 1950, p. 173).

Hempel’s critique of Feigl’s interpretation of tetatus of theoretical concepts formed the

point of departure for a third variety of ‘realstlaims in logical empiricism.’ In his guiding
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paper “The Theoretician’s Dilemma: A Study in thagic of Theory Construction,” first pub-

lished in 1958, Hempel focused on fh&poseof scientific theory construction. As he saw it,
the principle aim of building theories was “systeéxation.” Conceiving of theories as axio-
matized systems (see Hempel 1958, p. 46), Hempélarded the reader with the following —

straightforwardly anti-realist — line of reasoning:

If the terms and principles of a theory serve tipeirpose they are unnecessary, as just pointed out,
and if they don’t serve their purpose they arelgurenecessary. But given any theory, its terms and
principles either serve their purpose or they ddd#&nce, the terms and principles of any theory are

unnecessaryil{id., pp. 49-50)

This argument is called by Hempel tineoretician’s dilemmdibid., p. 50). However, it must
be said that the dilemma’s second horn is trividdile the first horn of the dilemma is in need
of comment. It seems to represent the view of sbphisticated’ anti-realist. Thus, it could be
agreed upon that theoretical concepts and statemnsenie their purpose if they establish no-
mological connections among observable phenomeutathgn, the sophisticated anti-realist
could argue, theoretical concepts and statementbeaispensed with since they are replace-
able by concepts and statements that directly teféhe realm of observable phenomena.
Logical techniques such as Craig’'s theorem or tam$ey-sentence apparently substantiate
this abstract claim (sekid., sect. 9).

It is not very difficult to see that Feigl’'s aceuwf scientific realism is suspiciously close
to the sophisticated anti-realist’'s conception. \Wander, then, that Hempel rejected Feigl's
point of view as unconvincing. But what was hisalative? As Hempel comprehensively
points out in “The Theoretician’s Dilemma,” one rhdsstinguish between two types of sys-
tematization: deductive and inductive systematmatiWhile in the context of deductive sys-
tematization theoretical terms are dispensable;, #ne indispensable for the purposes of in-
ductive systematization. According to Hempel, tiheoarepartially interpreted systemse.,
systems of concepts and statements that cannaitively reduced to the observational evi-
dence base. He therefore is convinced that “thedegraentence associated with an interpret-
ed theory T’ avoids reference to hypothetical egibnly in letter — replacing Latin constants
by Greek variables — rather than in spiritiid., p. 81). In fact, Hempel maintains, “Ramsey-
sentences provide no satisfactory way of avoidiegptetical concepts’it{id.). This comes as
no surprise, since it is theoretical concepts éinatneeded for the sake of inductive systemati-
zation. However, as Hempel argues in direct corgtiadtion to Feigl, $emanticsdoes not
enable us to decide whether the theoretical temasgiven system T’ do, or do not, have se-
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mantical, factual, or ontological referencdjid., p. 82: my emphasis). From a purely seman-
tic point of view, the referent @nyterm can be specified, given that our metalangismgeh
enough. Therefore, Hempel concludes, “we havedk &lsewhere for criteria of significance
for theoretical terms and sentencebid.)

What are these criteria? According to Hempel, ust pave to know theules by which
sentences of the basic observational vocabulagy,axe inferred from sentences containing
theoretical terms. This exactly is provided by ghiecedure of partial interpretation, and we
thereby at the same obtain a workable conceptidmowf inductive relations are established
among observable phenomena Thus, given a thedrhiipathesis H entails observational
consequences QCOG,, ..., OG, we can inductively infer that-Hs true. Further, given that
Hr entails a new confirmable prediction Q¢ we are obviously entitled to conclude that H
is indispensable because the derivation of.@f@sts — in an essential way — on the assump-
tion that the inductively obtained hypothesigibltrue. This is Hempel's way out of the theo-
retician’s dilemma. He claims to have convincinghown that it starts with a false premise,
namely that theoretical terms and sentences, ¥f $leeve their purpose, are unnecessary (see
ibid., p. 87). Accordingly, for Hempel, a realist imqgegtation of science is justified. Theoreti-
cal systems can, on that basis, be regarded aficgagh and the factual reference of theoreti-
cal terms can be captured by the follownhgflationist account of trutiTo assert that the
terms of a given theory have factual referencd,ttieentities they purport to refer to actually
exist, is tantamount to asserting that what therhéells us is true; and this in turn is tanta-
mount to asserting the theoryibid., p. 84) Thus, when we assert that the elementairty- p
cles of contemporary physical theory exist, we gse truth of the (partially interpreted)
physical theory of elementary particles. Moreowgmpel maintains that on his account the
basic tenets of empiricist philosophy can be kgptla particular, he is eager to tie the theo-
retical vocabulary to the basic observational votaly. The factual reference of theoretical
terms is, in Hempel’'s view, straightforwardly imgadi by the theory’s being true, and the theo-
ry’'s being true can be determined by “an empirio&estigation of its ¥-consequences”
(ibid., p. 85)

It is hard to see why Hempel’s approach should raaskep beyond the point of view de-
fended by Feigl. To be sure, the insight in thespensability of theoretical terms is a neces-
sary condition for holding a realist position iretphilosophy of science. But it is by no means
sufficient. Scientific anti-realists could concetie indispensability of theoretical terms but at
the same time deny their factual reference. Theydcon other words, admit that theoretical

terms are necessarily needed for the sake of indusystematization, but (without becoming
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bogged down in contradictions) contend that theircfion is exhausted by this purely sys-
tematizing role. That is to say, what is missingdiempel’s approach is an independent argu-
ment for the claim that theoretical terms factuadlier to (independently existintf)eoretical
entities Without such an additional argument, Hempel'scemiion remains open for non-
realist reformulations in the spirit of the latear@ap’s ‘external/internal questions’-point of
view (for a fuller discussion of this see Salmo®a®, pp. 336-37 and Salmon 2005, pp. 26-
28).

4 THE INVARIANTIST ALTERNATIVE

By making the factual reference of theoretical ®dwarivative from theoretical truth, Hempel
remains, despite his own contention, within thdmeaf semantics and thereby within the
interpretation of the realism issue as a problenaonfjuage. Like Feigl, he finally ends up
with a severe empiricist restriction: theoreticaths — and with them theoretical terms — must
be essentially tied to the foundation of observaticevidence. But why then this argument
operating along realist lines? Would it not suffiodocus on the observational (experimental)
adequacy of scientific theories? Or, as Ernest Nageit in his critique of Feigl's “Existen-

tial Hypotheses:”

[W]hether one assumes existential hypotheses tivabslatable into the language of direct observa-
tion, or construes them as elements in a complexbeilic apparatus whose function is to establish
systematic relations between experimental dateitirer case it seems quite intelligible to asdeat &
hypothesis is in agreement with a given body otlente to some specified extent. (Nagel 1950, p.
181)

Why, then, should logical empiricists allow forealist reading of science at all?

A possible answer to this question is that suabadist reading islemandedby science it-
self In a certain sense, among the logical empiridgtstgas Reichenbach who, by invoking
the concept of probability, initiated such a namscendentahaturalistic, approach to sci-
ence and scientific theory construction. Howevee, @ne who articulated this approach most
potently was (at least in my opinion) Eino Kailacording to Kaila, the realism issue is defi-
nitely nota problem of language. In his view, the problemplafosophy concern, ultimately,
scientifically described reality rather than (theagi-transcendental) questions of ‘language
engineering.’ Thus, as early on as in 1930, irLbigistic Neopositivisn(a critique particular-

ly of Carnap’sAufbay, Kaila declares that “the ‘realist language’ ofesice is actually far
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more than a mere manner of speaking: it is theesgoon of the livingoul of science” (Kaila
[1930] 1979, p. 4).

Kaila, who stood in close contact both to Reichehband to the members of the Vienna
Circle (see Manninen 2012), grounded his approacécience on two major principles: the
principle oftestability (see esp. Kaila [1936] 1979, pp. 62-63) and tlecpple ofinvariance
(see esp. Kaila [1941] 1979, pp. 149-162). Whilecharacterized the first principle as the
“principle of logical empiricism” ([1936] 1979, 162), the second principle served, as it were,
as hiscriterion of reality Accordingly, Kaila’s point of view should be caiced of as a
fourth variety of ‘realistic claims in logical empiricism

In order to substantiate this contention, it isisable to first have a short glimpse at
Kaila's principle of testability. As he points out his monograptOn the Concept of Reality
in Physical Science: Second Contribution to Logieaipiricism first published in 1941, it is
“measurement statements” by which the theoretigglotheses of physics are empirically

tested. Kaila writes:

[T]he principle of physical testability, which deés empirical statements as ‘physical’, statesttiet
real content of any physical statement [...] condistthe set of measurement statements which are
derivable from the statement (in connection withegi data). A statement which does not have any
such real content is by definition not a physi¢atesment. This principle is implied by the requissnh
that the singular empirical statements of physibe pasic statements) be exclusively measurement
statements. (Kaila [1941] 1979, p. 184)

Had Kaila in earlier writings demanded that theoettstatements b&anslatableinto the
language of observation (see Niiniluoto 2012, §380), he now felt content with their being
testable by executing measurements: “[T]he assomptf translatability is not necessary
[...]; testability would suffice” (Kaila [1941] 197%. 143). Moreover, Kaila clearly saw the
need foridealizationin scientific theory construction and therefore temaed that “no theory
is decidable, verifiable or falsifiable, in theistrsense; there is decidability only in a certain
‘relaxed’ or ‘weakened’ sense; this, however, sability” (ibid., p. 162).

Kaila’s second principle, the principle of invarca may be characterized as the very
core of his entire philosophical conception (sea Wright 1992, pp. 80-81). In a nutshell,
this principle implies that whenever we talk ab@utth scientific and everyday) reality, we
refer to ‘invariances.” “There is knowledge onl¥aila maintains, “when some similarity,
sameness, uniformity, analogy, in brishme ‘invariance’ is found and given a nanhe

knowledge, we are always concerned with ‘invarighedone” (Kaila [1941] 1979, p. 131).
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As Kaila further points out, the discovery of inkaices always goes along with the estab-

lishment of a certain structural identity (or isaipioism). In Kaila’s own words:

[1]f one succeeds, e.g., in giving for some domamaccount which is in some sense ‘unified’, then
we have the discovery of an ‘invariance’; some ab@ristic or other of higher or lover conceptual
level will then have been shown to be invarianhwispect to a permutation of the places of the do-
main. Likewise, e.g., in any formal analogy, stuat identity, isomorphism between two different
domains, there is also some logically or matheratiyicefinable ‘structure’, e.g., an equation, ttsat

invariant with respect to the interchange of thdsmains. ipid, p. 151)

All of this amounts to a ‘structural realist’ aceuwf science and scientific theory construc-
tion. According to Kaila, it is invariant structgréhat are captured and described by our best
corroborated theories of physical reality. One earn go as far as to say that, for Kaila,
physical reality isnothing butinvariant structures.The ‘real’,” Kaila declares, i what is in
some respect (relatively) invaridr(tibid., p. 185). It igelativelyinvariant because, in Kaila’'s
view, we have, according to the respectilegreeof invariance, differentayers of reality.
Thus Kaila provides us with some sort of ontologldararchy which extends from perceptu-
al reality to (thing-like) everyday reality and exeally to what is called by him ‘physico-

scientific reality.” Or, in his own words:

The physical reality of everyday is a system ofaiiances of experience, in which a large part ef th
phenomena is adjudged as ‘illusion’ and eliminatgysico-scientific reality is the system of higher
invariances of everyday reality, in which agaimagé part of the latter reality is adjudged asigibn’

and eliminated. [...] [P]hysico-scientific reality, hich is represented by the system of real-

descriptions, is in logical respects the higheslityewe can attain.ilfid.)

5 CONCLUDING REMARKS

Kaila's invariantism delivers an independent, nimgrlistic, argument for a scientifically re-
alist articulation of the logical empiricist progna According to him, invariance is not inher-
ent in our language but an immanent feature of iphlseality (of which our language sys-
tems are a part of). Conceived that way, Kailalarantist alternative implies that “physical
and scientific objects are objective, independénisoand our perceptions” (Niiniluoto 1992,
p. 113).

However, it still remains to be shown how the pipie of testability and the principle of

invariance are tied to each other. Concerns ofesgopvent an extended discussion of this
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point in this investigation, but suffice it to ndteat Kaila’stheory of measuremeist destined

to achieve the desired solution. According to tiroughly anti-conventionalist) theory, it
is metrical relationsthat are subject of the application of the prineipf testability. Metrical
relations, in turn, are the building blocks of Keédl invariantist ontology. They are what, in
the first place, render measurement possible dn, tare to be seen as “elementary facts
which must be presemdependenthyof measurement” (Kaila [1941] 1979, p. 200; my em-
phasis). Thereby, the effected fusion of logicaberist (principle of testability) and struc-
tural realist (principle of invariance) componehts the potential to stake out a middle path
between so-called ‘epistemic’ structural realisnd @n-called ‘ontic’ structural realism (for
the details of this distinction, see Ladyman 1998)e principle implications of the resulting
variant of a metrological structural realism have been indicated elsew(s¥e Neuber 2012,

esp. pp. 374-379)ts full systematic exploitation, though, remaihg tsubject of future en-
quiry.
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