CHAPTER 3: ANTI-REALISM AND THE PROBLEM OF THEORY C HOICE

3.1 Introduction

Explanatory and predictive powers are always thpontant features of a successful
theory. They are vital in promoting the developin&inscience. Scientific realists relate
explanatory and predictive power of a theory totthiéh about the corresponding reality.
They hold that only a true theory which is corrasfing to the reality can explain its
predictive success. Though anti-realist may adwvesdists to embrace the notion of
approximate truth for the explanation of the préde success, a serious realist may
reject such a move, because the replacement aofitoedi truth with approximate truth
may dampen the claim that there is a definite spwadence between theory and reality.
Realists have the reason to worry that the accouapproximate truth would introduce
attenuated degree of certainty in the correspor@ealationship between theory and
reality. It is undeniable that scientific realistsiteria of theory choice have a strong
ontological commitment on the reality. The choiok a theory among its rivals,
according to scientific realist position, requirdistinguishable data. This position is

vulnerable in replying to the challenges of undegdaination thesis (See Chapter 2).

Anti-realists deviate from scientific realists ipigtemology and metaphysics. Although
it is a common practice to equate anti-realistdwistrumentalists (Rosenberg 2005), we
should categorize pragmatists as anti-realists tdb.is because pragmatists do not
commit to correspondence truth in their epistemplojonetheless, it does not mean that

pragmatists do not believe in true theory and texaéstence of observables and
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unobservables at all. They will have this commitimgrovided such belief is pragmatic.
The highest principle of pragmatists is usefulne3fie most favorable theory is not a
true theory, but a pragmatic one. Hence, it isoaable to categorize pragmatists as anti-

realists.

In this chapter, the challenges of theory choicat thosed to anti-realism will be
discussed. The solution of anti-realism to thebfmm will be elaborated. The exposition
is divided into instrumentalist and pragmatist gosi It is necessary to make this
separate discussion because both positions, thbeghare of anti-realism, have different

set of problems and solutions to the theory chthiesis.

Van Fraassen’s constructive empiricism, which has important place in the
realism/anti-realism debate, is discussed in thet section. Next, the anti-realist
position of Nancy Cartwright, Hilary Putnam, andriyaLaudan will be explicated in

turn.

3.2 An Overview of Constructive Empiricism

Constructive empiricism was proposed by van Fraass® a tenet which rejects
metaphysics. Van Fraassen rejects metaphysicevtoreasons. First, he argues that
metaphysical solutions to philosophical problemes amsuccessful (van Fraassen 2003).
Under the influence of ordinary language philosgphyan Fraassen construes
metaphysics as ‘word play’. He argues that theneol way to check for a metaphysical

claim. This vulnerability of metaphysics alwaydraduces stalemate in the debates
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because the opposite metaphysical claim has thal egplanatory power (van Fraassen
2003). Van Fraassen holds that there is no wayreak the stalemate because
metaphysics requests for interpretation, not fatual information (van Fraassen 2003).
Apparently, the nature of metaphysics does not helfheory choice since it does not
produce factual information about the nature. Muweg, van Fraassen goes further to
hold that empiricists cannot even launch a radaélque of metaphysics about the
nature (van Fraassen 2004). It is because sutijueriwill be inevitably taking a

metaphysical position (van Fraassen 2004), whidulshbe rejected in the first place.

Hence, metaphysical questions should be suspendeahistructive empiricists.

The second reason of van Fraassen’s rejection tapimgsics is that metaphysical
presuppositions of nature are unnecessary in sEien¢an Fraassen holds that the
acceptance of a scientific theory does not regthee unobservables to exist, neither
require the belief in unobservables. His consivecempiricism does not require real
existence of theoretical entities and true clairhga ¢heory (which is the stance of the
correspondence theory of truth) as necessary ppesions for the consideration in
theory choice. The rejections of metaphysics amiespondence theory of truth form

the pillar of van Fraassen’s anti-realist position.

From the perspective of epistemology, van Fraasseonnstructive empiricism is a

variant of instrumentalist position that views thies from the perspective of pragmatism

(Losee 2001, 257). The explanatory power shouly be construed as a pragmatic
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virtue for theories. Van Fraassen asserts thairite are devices that facilitate the

organization about observation.

Van Fraassen holds that realism is unnecessargience (Giere 1985, 85). Science is
not an enterprise that seeks for true theoriesfdsuémpirically adequate theories. Van
Fraassen has distinguished between theory acceptamt belief. He holds that the
criterion of accepting a theory does not requieehiilief in its truth (van Fraassen 1980).

... an antirealism is a position according to whisé &ims of science can well be

served without giving such a literally true stoapd acceptance of a theory may

properly involve something less (or other) thandjehat it is true.

(van Fraassen 1984, 250)

The distinction between theory acceptance and fbélplies the abandonment of
scientific realist approach in theory choice. Hwer van Fraassen shares realists’ belief
that the most successful theory should be the chdseory among its rivals. They
disagree about the definition of “successful th&oryScientific realists argue that a
successful theory should be corresponding to thktye On the contrary, van Fraassen
argues that a successful theory is measured inst&imempirical adequacy. Van
Fraassen holds that a theory is empirically adeqifait rightly attributes observable

properties to the observable things (Psillos 1998).

According to the constructive empiricist positi@mpirical adequacy serves the purpose
of science (Losee 2001, 257). Van Fraassen igetblio justify theory choice in the light
of empirical adequacy. Although van Fraassen dsvigisser attention to the justification

of theory choice (Giere 1985, 75), he does disistgbetween the empiricist and realist

113



approach to the acceptance of a theory (Giere 188pH, Accepting a theory does not
involve realist existential belief of the obseneablnd unobservables. However, theory
acceptance does involve rational belief that theomh is empirically adequate (van
Fraassen 1985, 247-252 and Worrall 2002, 33). dewgee of belief involved in theory
acceptance is lesser than that of realist postioth tends to be more pragmatic in its

nature (van Fraassen 1980, 13).

Van Fraassen claims that theory acceptance invoatesal commitments. However, it
is not a realist commitment which is pertainingrige or false theory. According to van
Fraassen, theory acceptance implies a confidenat ttie chosen theory will be

vindicated in terms of empirical adequacy (van 5saa 1980, 12-13).

3.2.1 The Ontological Commitment of Constructive Erpiricism

In van Fraassen’s account, observability is an aaleqcriterion for the ontological

commitment of constructive empiricism. He hasidg@tished between observables and
unobservables. This distinction is necessary as Faassen insists that it is the
observables which fulfill the criterion of empirlcadequacy. Unobservables, which are
posited by scientific realists, are to be excludedonstructive empiricism. Hence, the

ontological commitment of constructive empiricissrconfined to observables only.

Van Fraassen holds that observables are phenomeappearances. The ontological
status of observables is important in the sensetligy are isomorphic to the abstract

entities such as models (van Fraassen 2006, 539).
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For empirical adequacy uses unquestioningly tha itk@at concrete observable
entities (the appearances or phenomena) can beiphio to abstract ones (sub-
structures of models).
(van Fraassen 2006, 539)
By equating observables to models isomorphicabiyy Fraassen needs to explain how so.
Observables are concrete whereas models are dbsiraey are two different kinds of
entities.
Indeed, how can we answer the question of how aryher model relates to
phenomena by pointing to a relation between themledand data models, both of
them abstract entities? The answer has to be lleatata model represents the
phenomena.....
(van Fraassen 2006, 544)
Van Fraassen asserts that observables and moeeisoanorphic in the sense that the

latter represents the former. The representahenry of van Fraassen requires one to

differentiate between “observing” and “observingtthn the first place.

“Observing” is a physiological behavior that semsthing as it is. It does not involve an
interpretation of the observed phenomena. On th&rary, “observing that” is a
behavior that involves interpretation of the peredi phenomena. In van Fraassen’s
example, a Stone Age person recently found in mmedge was shown a tennis ball. He
“observes” a tennis ball, but he does not “obséinat” it is a tennis ball because he has
not learned anything about tennis ball (van Fraad®80, 15). Hence, “observing that”

is more than mere “observing” the facts.
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To claim that observables and models are isomorpfaic Fraassen has to recourse to
“observing that”, which is the interpretation oktbbservables. Van Fraassen does not
mean that the observables are isomorphic with nsanlgtiologically, as they are observed
as they are. On the contrary, they are isomorphierms of the description of empirical
contents made by models. Hence, the isomorphatioal between observables and
models is not of ontology, but of epistemology. wéwer, the ontology of observables

and models serve as the pre-requisite for theemdstof isomorphic relation.

However, the ontological commitment of observablsesclaimed problematic by
Friedman. Friedman holds that van Fraassen’s sifppo of observables is inevitably
assuming the existence of unobservables, which @saumption that has been rejected
by van Fraassen in the first place (Friedman 198&d in Muller 2003). The
contradiction in van Fraassen’s ontology will rendenstructive empiricism untenable.
The observable objects are themselves charactdra@advithin the world picture
of modern physics: as those complicated systeneeshentary particles of the
right size and configuration for reflecting light ithe visible spectrum, for
example. Hence, if | assert that observable abjexist, | have also asserted that
certain complicated systems of elementary partiebdst. But | have thereby
asserted that (individual) elementary particlessiexds well! 1 have not, in
accordance with Van Fraassen’s constructive eniginic remained agnostic
about unobservable part of the world.
(Friedman 1982, 278; cited in Mulk®03, 2)
Friedman’s objection to van Fraassen’s ontologdistinction between observable and
unobservable is based upon the holism of sciergifstems. According to the holistic

approach, the unobservables and observables makgeugality. This approach is of

realist position on the nature of reality. Thipkns why holistic approach, which is
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held by Friedman, assumes the existence of unddisles/that lay the foundation for the
observable objects. However, there is no reasorofie (such as Friedman) who is
subscribing to a holistic view about unobservabdesl observables, to deny that
unobservables and observables are ontologicallgndisshable. To illustrate, it is
conceivable for one to claim that a physical entsiych as a chair, to be ontologically
distinct from its constituent subatomic particlEsr a chair is not the same thing as the
subatomic particles that constitute it (an atom rdagay, or lose/gain its electrons,
during the life span of a chair). Hence, Friedrsambjection is untenable. Van Fraassen
may refute the accusation of Friedman by repudidtie holistic picture of reality which
comprises of unobservables. Friedman’s argumenotsietrimental to the ontological

commitment of constructive empiricism.

Another important feature van Fraassen has atetbtid observables is that they are
theory-independent (van Fraassen 1980, 57). Hertasthat one should not attribute
conceptual framework or theory as the constituérdbservable entities (van Fraassen
1980, 58). Theory is merely a tool that describasobservable entity. Furthermore,
theory “does not obliterate the distinction betwedmat is observable and what is not”

(van Fraassen 1980, 58) because it is “an emputisthction.” (van Fraassen 1980, 58).

Van Fraassen’s distinction between observable aothservable is based on the human

biological limitation in the presence of observatb instruments. Van Fraassen’s

principle of observability is:
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X is observable if there are circumstances whiehsarch that, if X is present to
us under those circumstances, then we observe it.
(Van Fraassen 1980, 16)

Van Fraassen has given two examples to illustraephnciple of observability. He
claims that the moons of Jupiter are observableaus® they can be observed using a
telescope (van Fraassen 1980, 16). However, ddsanvof micro-particles in a cloud
chamber is not a case of the particle’s being olese(van Fraassen 1980, 17), because
what is observed is a (observable) trail rathen tte (unobserved) micro-particle itself.
The unobserved micro-particles can only be infefreth the observation reports of the
trail, which may vary among different observers.

Suppose | point to such a trail [path of the ioasl say: ‘Look, there is a jet!’;

might you not say: ‘I see the vapour trail, but whis the jet?’

(Van Fraassen 1980, 17)

The observation of micro-particles in a cloud champields multiple views of the
observed phenomenon. One cannot conclude whatleiae perceived phenomenan
If there is no agreement on the perceived phenomeooe cannot conclude that he
“observes that” thing (particle, etc). Observablees not allow vagueness in the
observation report. According to van Fraassensirdition between “observing” and
“observing that”, scientists whom do not have amolmgical consensus on the entity
under their observation may still come to a conggmms the interpretation of that entity.
In other words, scientigt may observe the vapor trail while scienBsbbserves a jet in a
cloud chamber. Both scientists may come to aneageat to claim that they have
observed that entitas particle. Such agreement on the interpretatiobased on a

variation in the observation. According to the stoactive empiricism, both scientists
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have not observed particles, but have observed (ff@nomenajps particles. The
particle, which is not observed but obsenassuch entity, according to van Fraassen,
does not assume the real existence of such thifegicparticle’ in space. It is because

the particles are mere models that depict the sbdgghenomena.

Van Fraassen treats the observed phenomenon asitwieg been observed. In the
example of cloud chamber, different observed phema(observation of vapor trail or
jet) need not have a unified common unobservaltigyedn account for such differences
in observation. Van Fraassen is an agnostic ilsgrwable entities because they are not
observable. In fact, constructive empiricists @b Imave to assume a unified framework
of reality (as their scientific realist countergatio) because they do not assume the strict
one-to-one correspondence between ontologicalyesnid theory. The move to exclude
the realist correspondence theory is fully reflddtevan Fraassen’s principle of “to save

the phenomena” that excludes the role of unobségai accounting for the reality.

3.2.2 Empirical Adequacy

Being agnostic about unobservable entities, vamadsen holds that a theory saves the
phenomena when it is empirically adequate, thatwisen “what it says about the

observable things and events in this world, is.tr(an Fraassen 1980, 12). Truth and
empirical adequacy coincide for theories aboutdibservable (Musgrave 1985, 198), but
this coincidence should be interpreted in a praghagfly. For van Fraassen, saying that

an empirically adequate theory truly describes oladsde entities is amounting to saying
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that what is perceived is entailed by the theoky. empirically adequate theory does not
describe the thing-in-itself, but the phenomenon.

A little more precisely: such a theory has at least model that all the actual

phenomena fit inside. | must emphasize that tefers toall the phenomena;

these are not exhausted by those actually obsemeeckven by those observed at

some time, whether past, present, or future.

(van Fraassen 1980, 12)

The difference between scientific realism and acoesitve empiricism in terms of truth is
that the former asserts that the observable entiie underlain by unobservable entities,
while the latter remains agnostic about the unoladdes. When the empirically
equivalent rival theories emerge, scientific reali$ind themselves trapped in the
dilemma of theory choice. Constructive empirigists the contrary, have lesser pressure
to answer to the same problem. They may assetrtethairically equivalent data are
observable phenomena, which could serve as unamimsgevidences (unlike scientific
realist assumption of unobservables) for theoryuaten. Empirically equivalent rival
theories are empirically adequate. A scientist magpt a pragmatic approach in theory
choice since the rival theories are all empiricallyequate. The choice of any rival
theories which are empirically adequate and engdlyiequivalent can be justified, as all
of them are “true” description of phenomena.

While the only belief involved in acceptance [ahaory], as | see it, is the belief

that the theory is empirically adequate.... To accaptheory is to make a

commitment.... Commitments are not true or falseythee vindicated or not

vindicated in the course of human history.
(van Fraassen 1980, 88)

Briefly, then, the answer is that the other virtu#daimed for a theory are
pragmatic virtues. In so far as they go beyondssbency, empirical adequacy,
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and empirical strength, they do not concern thatie between the theory and

the world, but rather the use and usefulness oftibery; they provide reasons to

prefer the theory independently of questions ahtru

(van Fraassen 1980, 88)

Van Fraassen has developed a pragmatic accountptenation to reject realists’ one.
Realists believe that the explanation of a theeguires true premises (van Fraassen
1980, 97). They hold that the theory which hashéigexplanatory power should be
chosen among the rivals because of its truer depidf reality. The mistake of realists,
pointed out by van Fraassen, is that they insiat #n explaining theory must be
acceptable (true) before it can explain legitimat@lan Fraassen 1980, 97-99). Van
Fraassen criticizes this view by stating that trgihould not be presupposed in
explanation. A false theory could have high exatary power initially but proved to be
false in the later stage (van Fraassen 1980, 98). example, van Fraassen states that
Newton’s theory which was widely accepted as a theory in explaining celestial
systems fails to explain the perihelion of Merc(wrgn Fraassen 1980, 98).

The important point is that the mere statementothd explains facE’ does not

carry any such implication: not that the theorytrise, not that it is empirically

adequate, and not that it is acceptable.

(van Fraassen 1980, 98)

What van Fraassen attempts to elaborate is thdamagon is neutral. “So scientific
explanation is not (pure) science but an applicatibscience.” (van Fraassen 1980, 156).
An explaining theory is not always a true theorgtthas ruled out all alternative theories

(van Fraassen 1980, 128-130) prior to explainiBgplanation is pragmatic because it is

context-dependent.

121



Being an explanation is essentially relative, far explanation is an answer...

Since an explanation is an answer, it is evalugig@-vis a question, which is a

request for information. But exactly what is respigel, by means of the question

‘Why is it the case th&®?’, differs from context to context.

(van Fraassen 1980, 156)

Van Fraassen holds that a theory with more exptaypgtower is also more informative
(van Fraassen 1985, 294). However, the relevaricenformation needs not be
objectively determined. Theory with more explamatpower always has pragmatically
determined content (van Fraassen 1985, 294) trexjuadely describes the phenomena.
A successful explanation is a success of adequateirdormative description of the
phenomena (van Fraassen 1980, 157). The explsuyadorer of theories is the criterion

of theory choice in the sense that it is inlinehvtlte aim of science—*“to give us theories

which are empirically adequate” (van Fraassen 198p,

The problem of theory choice requires construcgin®iricists to justify that the selected
theory is empirically adequate. However, the peabbf theory choice remains unsettled
when all of the rival theories are empirically adatg. Van Fraassen does not hold that
good fit with empirical data is the only criteridor theory choice. However, it seems
that empirical adequacy is the minimal criteriomr # theory to be considered for
acceptance. Indeed, van Fraassen adopts a pragmegproach towards theory
acceptance (van Fraassen 1980, 88).

When a theory is advocated, it is praised for mi@ayures other than empirical

adequacy and strength: it is said to be mathentigtieeegant, simple, of great

scope, complete in certain respeetso of wonderful use in unifying our account

of hitherto disparate phenomena, and most of glllamatory.
(van Fraassen 1980, 87)
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From the above quoted passage, it is apparenathatcepted theory should possess an
array of virtues on top of being empirically adeiguaVan Fraassen asserts that these
virtues are “human concerns, a function of ourrggts and pleasures, which make some
theories more valuable or appealing to us thanreth@zan Fraassen 1980, 87). It should
be noted that van Fraassen does not view thesesigs compulsory criteria for theory
acceptance. If two rival theories are both empllycadequate, theork has some virtue
x but theoryB has some virtug, both theories are acceptable. Even if both tivabries
do not have any additional virtues on top of encgiradequacy, they are still acceptable.
Hence, it is clear that van Fraassen’s accounh@driy acceptance is not amounting to
theory choice in the sense of singling onetheory among rivals.
Values of this sort [simplicity, of great scopengueteness, explanatory power
and etc], however, provide reasons for using artheor contemplating it,
whether or not we think it true, and cannot ratliynguide our epistemic attitudes
and decisions.
(van Fraassen 1980, 87)
It is important to distinguish theory acceptancenfrtheory choice, and further to
distinguish “acceptable choice” from “available @®j. The best choice among several
rival theories does not always imply that it isasteptable choice. The best choice of
theory among unsatisfactory rivals could be an cepiable theory. Hence, the
acceptable choice is depending on the availablécehoTo choose a theory, one may
adopt a pragmatic approach if there are no sat@facandidate theories to be chosen.

However, to accept a theory (i.e., an acceptabd®rt), one needs a more rigorous

criterion (than choosing a theory).
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Van Fraassen does not see the difference betweenytbhoice and theory acceptance.
When he holds that other non-epistemic virtues gdveeccompany an accepted theory, he
has a loose definition of theory acceptance. Hesdwt set a rigorous criterion for a
theory to qualify the acceptance. His pragmatreach in determining which theory to
be accepted is rather context-dependent, whiclahesdency to slide to relativism. For
he holds that the virtues of theory provide reastmsusing a theory, but “cannot

rationally guide our epistemic attitudes and decis? (van Fraassen 1980, 87).

The context-dependent pragmatic approach in thaoccgptance is maintained when van

Fraassen discusses on the rationality of theorferece:

. if it matters more to us to have one sort of gjoesanswered rather than
another, that is no reason to think that a thednyclvanswers more of the first
sort of questions is more likely to be true... Itnierely a reason to prefer that
theory in another respect.

(van Fraassen 1980, 87)

In 1980s, van Fraassen does not make the meanifugpmtext-dependent” clear. It is a
concept that was always linked to pragmatism. Waaassen rejects the idea that
pragmatics can only be interpreted as a generalizaf semantics (van Fraassen 1980,
89). He holds that the pragmatic dimension in piting a theory is the commitment in
that theory (van Fraassen 1980, 88).
To accept a theory is to make a commitment, a comemt to the further
confrontation of new phenomena within the framewak that theory, a
commitment to a research programme, and a wagealheelevant phenomena
can be accounted for without giving up that theoryCommitments are not true

or false; they are vindicated or not vindicatedhi@ course of human history.
(van Fraassen 1980, 88)
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The commitment in accepting a theory is the pragmdimension which is not truth-

borne. Van Fraassen takes it further to claim thatvirtues of theory are pragmatic
virtues (van Fraassen 1980, 88). He asserts tlaginatic virtues are going beyond
consistency, empirical adequacy, empirical strengttd world-theory relation (van

Fraassen 1980, 88). Van Fraassen concludes thgimptic dimension or contextual
factor of theory acceptance concerns only the umsk wsefulness of the theory (van
Fraassen 1980, 88). In van Fraassen’s accountf #étle candidate rival theories must
fulfill the minimum requirement of being empiricaladequate in the first place. The
decision of accepting a set of theories while t@gcothers is context-dependent. If one
wishes to limit the acceptable theory to only dmecould use his pragmatic approach to
simply accept one among the rivals in the curremtext. It seems not irrational for van
Fraassen as which theory to be accepted is nog addml within a specific context

because all rival theories are pragmatically anstemically equivalent.

Van Fraassen attempts to elaborate his meaningcontéxt-dependent of theory
acceptance” in terms of the linguistic context kew speaker and audience. Van
Fraassen holds that such linguistic context fornesca agreement between speaker and

audience in evaluating a theory.

The pragmatics of language is also the place wiverenust locate such concepts
as immersion in the language, or world-picturescence. The basic factors in
the linguistic situation, pragmatically conceiveate the speaker or user, the
syntactic entity (sentence or set of sentencesyadtor displayed, the audience,
and the factual circumstances.

(van Fraassen 1980, 91)
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It is worth noting that van Fraassen has been &gsug linguistic context to the notion

of world-picture. He does not specify how lingidstontext resembles the world-picture.
Furthermore, he does not explain the meaning ofldamicture. It seems that a

macroscopic world-picture is the linguistic framewoof phenomena because van
Fraassen does not recognize the effect of an ymagrteality in theory construction.

However, even if the linguistic context is goverrmdworld-picture, van Fraassen is still
obliged to explain how is the tacit agreement betwspeaker and audience (in the
linguistic context) so governed. He is obligedamcount for the mechanism of the
phenomenal world-picture, which fulfills the regenmnent of empirical adequacy, that
supports the inter-subjectivity of linguistic coxite However, van Fraassen provides no

clues towards the issue.

Notwithstanding the efforts to uphold pragmatismtheory acceptance, van Fraassen
insists that empirical adequacy is the minimal negment of theory acceptance. Once
this requirement is fulfilled, other pragmatic vies (simplicity, explanatory power, and
etc) would be the additional merits that favor edity among its rival. If there are rival
theoryA andB, pragmatic virtues should be taken into consideman theory choice if
both theories are empirically adequate. Howevan, Fraassen provides no clues for (1)
judging the merits of pragmatic virtues and; (2)ickhpragmatic virtue has more weight
in theory acceptance. It seems unpromising inignog an objective rank-order for the
rival theories. Hence, van Fraassen’s construaivgiricism can hardly account for

rational theory acceptance along the dimensiorragmpatism.
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3.2.3 Explanation as Model

Pragmatism is held by van Fraassen to againsbthef semantics in theory acceptance.
However, the early van Fraassen’s pragmatism isielgglefined when it is applied in
theory acceptance, as elaborated in Section 3.HBwever, van Fraassen’s use of
pragmatism in constructing a new model of explamais more well-defined than in
explaining the criteria of theory acceptance. \WEmaassen’s pragmatist account of

explanation is closely related to his view on model

In his new theory of explanation, van Fraassen rissdbat explanation is not a
proposition or an argument, but an answer (vanssSexa 1980, 134). To provide an
answer to a why-question, one needs pragmaticagniatics is context-dependent in
providing an answer as an explanation (van Fraat38@, 134). Van Fraassen defines
context-dependence as sentence-dependence. Hetehniaes the context of explanation
with modality of world. He holds that the conteftan explanation may entail a set of
possible worlds (van Fraassen 1980, 135).

What must the context specify? The answer depemdshe sentence being

analysed. If that sentence is

Twenty years ago it was still possible to prevéet threatened population
explosion in that country, but now it is too late

the model will contain a number of factors. Fithgre is a set of possible worlds,
and a set of contexts, with a specification forneeantext of the world of which it
is a part. Then there will be for each world acfegntities that exist in that world,
and also various relations of relative possibidityong these worlds..... When we
evaluate the above sentence we do so relativecataext and a world.

(van Fraassen 1980, 135-136)
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Van Fraassen interprets the explanations as moétedholds that a model should fit the
phenomenon (van Fraassen 1980, 137), without extgritie explanatory power of
model to the deep structure of the reality. Thplaxatory relation between models and
phenomena depends on two factors, which are (1)rtitle-value of the propositions in
the models and; (2) the context of proposition$ie Tactor (1) is indexical whereas the
factor (2) is of pragmatics. The example givenVlay Fraassen for factor (1) is the
sentence “l am here”. He holds that it “is a seoéewhich is true no matter what context
of usage we consider.” (van Fraassen 1980, 13®e ekample for factor (2) given by
van Fraassen is “van Fraassen is in Vancouver”. cldins that this sentence is not
necessary true because it is context-dependent Fvaassen 1980, 136) where the
contextual variables are “van Fraassen” and “Vawedu Van Fraassen further holds
that these contextual variables are not featuredrimp value but other ‘pragmatic
presuppositions’ such as:

. the assumptions taken for granted, theories pdede world-pictures or

paradigms adhered to, in that context.
(van Fraassen 1980, 137)

The factor (2), which is the pragmatic presupposgj is grounded in factor (1), the
indexical factor. Since van Fraassen interprefdagations as models (which are the
answers to account for phenomena), models areatbaraed by an indexical factor and a
pragmatic factor. To a certain extent, van Fraagsglicitly agrees that the model and
phenomenon is isomorphic, as he holds that theretmphenomenean beisomorphic
to abstract models (van Fraassen 2006, 539). Fwdel to be accepted among its rival,

pragmatic factor plays the crucial role while tifieet of a priori factor can be ignored. It
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is because the criterion to determine how satisfsga model fits a phenomenon is lying
in the pragmatic presuppositions. In other wottie, explanatory power of a model
springs from the pragmatic presuppositions, whioh & wide range of variables that

depends on context.

The criterion for accepting a model is beyond erogiradequacy. Explanatory power is
the crucial criterion in determining which modeltes be accepted (van Fraassen 1980,
154). However, van Fraassen contends that theaeafry power is irreducible to
empirical data (van Fraassen 1980, 154-155). Therewo factors to consider when
evaluating a model. Firstly, empirical adequacthes minimal requirement for a model
to be accepted. Secondly, explanatory power d@tesrthe winning model among the
rivals. The irreducibility of explanatory power émpirical data is not contradicting with
the minimal requirement of empirical adequacy. Rbe explanatory power is
determined by contextual variables which are natneenpirical data but grounded in the
empirical adequacy that characterized by isomorpkiation between models and
phenomena from the a priori perspective. Both ep®i adequacy and explanatory
power constitute the criteria of model acceptane®wever, explanatory power has the

final say if all of the rival models fulfill the griirement of empirical adequacy.

It is worth noting that van Fraassen does not kalyeéxplanatory powes the truth of the
theory. In fact, as an antirealist van Fraasseuldvoot grant that explanatory power is
indispensable in theory acceptance. Hence, vaasBea’s account of theory acceptance

does not confer the truth status to the acceptatyhwith regard to the deep structure of
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reality. Van Fraassen’s account of theory accegtas based on the good will in
believing that the capability of explanation juistsf the acceptance of a theory. For van
Fraassen, a theory is accepted because theresgmagdic reasons to believe that it is true.
This pragmatic belief does not contradict with igiciple of “acceptance is not belief”,
for what van Fraassen objects is the belief in ¢bherespondence truth of the deep
structure of reality. Van Fraassen rejects tha ithat a true theory must correspond to
the reality. The correspondence is implausibleabse the explanatory power is
irreducible to empirical data (van Fraassen 198@;155).

The discussion of explanation went wrong at theyveeginning when

explanation was conceived of as a relationshipdiggcription: a relation between

theory and fact. Really it is a three-term relatitoetween theory, fact, and

context.

(van Fraassen 1980, 156)

Context-dependent explanatory power allows van d$5&@s account of theory
acceptance being escaped from the attack of uneendeation thesis. However, the
pragmatic contextual variables of explanatory povesrder van Fraassen’s account of
theory acceptance to the risk of relativism. VaaaSsen admits that the contextual
variables comprise of the assumptions that arentd&e granted, world-pictures and

paradigms (van Fraassen 1980, 137), which couldubgectively or inter-subjectively

formed.

3.3 Cartwright’s Antirealist Position of Laws and Theories

Nancy Cartwright cannot be categorized as a tetist or antirealist. Indeed, she holds

an antirealist position about scientific laws ahddries, whereas a realist position about
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theoretical entities. In viewing herself as aniraatist of theories, she distinguishes

herself from two types of antirealists.

The first kind of antirealists is agnostic aboue texistence of unobservable entities
(Cartwright 1983, 56). Such agnostic attitude asdal on the argument that there is no
evidential ground to support the theoretical claiaiout the unobservable entities.
Cartwright identifies van Fraassen as the modegrresentative of this kind of antirealist.
Cartwright is different from van Fraassen in thassethat she does not question about
the existence of theoretical entities. The redogmiof the existence of theoretical
entities makes Cartwright an entity realist. Hoems\Cartwright's denial of the ability of
the fundamental theories in providing true desmi® of reality makes herself an
antirealist of scientific theory. She even goethier to claim that fundamental theories
do not describe the facts.

The fundamental laws of physics, by contrast, dotelbwhat the objects in their

domain. If we try to think of them in this way,eth are simply false, not only

false but deemed false by the very theory that tamis them.
(Cartwright 1983, 56)

If the right kinds of descriptions are given to theenomena under study, the
theory will tell us what mathematical descriptianuse... But the ‘right kind of
description’ for assigning an equation is selddmayer, a ‘true description’ of the
phenomenon studied.
(Cartwright 1983, 132-133)
The second kind of antirealists, asserted Cartwrigijects the factual representation of

laws about reality (Cartwright 1983, 56). They ntain that nothing in theory represents

facts about reality except “the basic equationsotliern physics” do (Cartwright 1983,
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56). Putnam is identified by Cartwright as therespntative of this kind of antirealist.
Cartwright rejects this kind of antirealist positimbo. On the contrary, she holds that all
sorts of statements in theory are able to reprdaetd of nature except the fundamental
explanatory laws (Cartwright 1983, 56). Cartwrigimlds that it is the nature of
explanation that contributes to the failure of tettrepresentation of the fundamental
laws about reality (Cartwright 1983, 58).

| said that the fundamental laws of physics do nepresent the facts, whereas

biological laws and principles of engineering ddhis statement is both too

strong and too weak. Some laws of physics do septefacts, and some laws of

biology—patrticularly the explanatory laws—do ndthe failure of facticity does

not have so much to do with the nature of phydics,rather with the nature of

explanation.

(Cartwright 1983, 58)

The failure of fundamental explanatory laws in @xping the reality has its cause partly
in the nature of reality and partly in the natufefumdamental laws. Cartwright states
that the reality is complex but “not fundamentaCaftwright 1983, 58), whereas the
fundamental laws are of universal and simple. Xjglaan complex reality, fundamental
laws are combined in the explanation. Cartwrightlsc this kind of combined
fundamental laws as ‘explanation by compositiomaises’ (Cartwright 1983, 58). The
salient feature of combined fundamental laws i¢ th&s assumed that the explanatory
power of each component laws “act in combinatiost s they would act separately”
(Cartwright 1983, 59). It is false, according tarfright, because the effects of the
complex reality cannot be reduced to any one ofldes separately (Cartwright 1983,

59). Using Psillos’s term, the explanatory powecambined laws does not “cover” the

facts to be explained (Psillos 2008, 177).
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Cartwright goes further to repudiate the explanafmwer of a single fundamental law
about the reality. She claims that a standalomeldmental law (such as the law of
universal gravitation) may be true but not usefutarms of explaining the reality. It is
because a standalone fundamental law is too genkeralan explain in only very simple,
or ideal, circumstances” (Cartwright 1983, 58).cdinnot explain (or in Psillos’s term,
‘cover’) more complex phenomena in the reality.

[The law of universal gravitation] can account ¥any the force is as it is when

just gravity is at work; but it is of no help foases in which both gravity and

electricity matter. Once theeteris paribusnodifier has been attached, the law of

gravity is irrelevant to the more complex and iag#ing situations.

(Cartwright 1983, 58)

The idea of capacity or cause of objects contribtaethe antirealist stance of Cartwright
on the explanatory power of laws. Capacities hee dbilities that cause an object to
behave in certain ways. Cartwright holds thataamd&lone fundamental law is always
corresponding to a single cause. Attempts to usaradalone fundamental law to explain
multiple causes (in the case of complex phenomena)d inevitably result in the failure
of explanation.

If we state the fundamental laws as laws about \Wwhppens when only a single

cause is at work, then we can suppose the lawaide a true description. The

problem arises when we try to take that law andituseexplain the very different

things which happen when several causes are at work

(Cartwright 1983, 72)

Cartwright distinguishes between phenomenologiodltaeoretical laws. She favors the

former and rejects the latter. The phenomenolbdgvas are context-specific whereas
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the theoretical laws are abstract and universal rié@ght 1983, 8). The
phenomenological laws take the form of causal exgilan about the reality, where the
capacities or causes of the objects are explaintédnvwthe specific context. Theoretical

laws, on the contrary, are unable to explain tladitsein two situations:

0] A standalone theoretical law is too abstract to larpa simple
phenomenon where there is only a single cause &. wbhe law is not
context-specific to explain for the concrete causederlying the

phenomenon. In this sense, theoretical law isigeful.

(i) A combination of theoretical laws fails to explarcomplex phenomenon
where there are multiple causes at work. In tiiigason, theoretical laws

are not true.

In Cartwright’'s account, the difference betweenrmmenological laws and theoretical
laws is the degree of abstractness, or applicabillthe more abstract a law is, the more
universal and less applicable it is in the speafientific context. Cartwright defines
abstractness of theories relative to the concretené theory application in a particular
context.
First, a concept that is abstract relative to asotmore concrete set of
descriptions never applies unless one of the morerete descriptions also
applies. These are the descriptions that can bd te “fit out” the abstract
description on any given occasion. Second, satigfthe associated concrete
description that applies on a particular occas®nvhat satisfying the abstract

description consists in on that occasion.
(Cartwright 1999, 39; cited indggi2006, 55)
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Cartwright’s antirealist position can be summarirethis way: neither a standalone nor
combined fundamental/theoretical laws can explamcpver) the complex reality. She
rejects the idea that theoretical laws go handaineh(Cartwright 1983, 8). She holds
that theoretical entities and theoretical propsrtiehich are the postulates about the
complex phenomena, are not explained by theordéiea but by phenomenological laws.
Cartwright claims, consistent with her entity reali that we have good reasons to
believe in the truth of theoretical entities if Wave a successful causal explanation given
by phenomenological laws.

Although | claim that a successful causal explamagiives good reason to believe

in the theoretical entities and theoretical praperit postulates, | have repeatedly

said that | do not believe in theoretical laws...e fbropositions to which we

commit ourselves when we accept a causal explanat® highly detailed causal

principles and concrete phenomenological laws, iBpédo the situation at hand,

not the abstract equations of a fundamental theory.

(Cartwright 1983, 8)

For Cartwright, the issue of theory choice is ral@vonly to phenomenological laws.
Because Cartwright has thought that theoreticaklave either not true or not useful in
explaining the complex reality, the issue of thednpice between rival theoretical laws
is thus meaningless. A successful phenomenolotaeals characterized by successful

causal explanations (Cartwright 1983, 8). Hene@sal explanation plays an important

role in determining the winning theory among iisafs.
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3.3.1 Causal Explanation, Theory, and Model

Causal explanation lays the grounds for one taetelin theoretical entities (Cartwright
1983, 6). However, causal explanation always takeform of model or theory when

accounting for the phenomenon of empirical world.

In tradition, theories are thought as carriersradwledge whereas models are regarded as
hypothetical or heuristic tools (Bailer-Jones 2008). However, Cartwright against this
thought. Bailer-Jones argues that Cartwright iddeeors models over theories as the
carriers of knowledge about the empirical worldi({@aJones 2008, 17). In her reply to
Bailer-Jones, Cartwright stresses that she hasrea philosophic views about truth”
although she thinks that models do provide trutine$ (Cartwright 2008, 38). What
does Cartwright mean is that although models aeel ts provide truth claims, they do
not necessarily achieve this objective in order fudfill the epistemic function.
Furthermore, she holds that models should depetcdusal relationship correctly but
need not accurately.
.... I do think that scientific models sometimes pdevclaims about the world,
that sometimes these claims are meant to be trugpproximately true, that
sometimes they might well be true, and that sormetime have good evidence to
suppose them to be true. Often even when modelsnénded literally, not
everything in the model is meant to depict somethinthe world and certainly

not everything in the world....
(Cartwright 2008, 38)

It is important that the models we construct alles\to draw the right conclusions
about the behaviour of the phenomena and theiresauBut it is not essential that
the models accurately describe everything thatedlgthappens...

(Cartwright 1983, 140)
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In addition, Cartwright further asserts that sonfermpmena are too complex to be
explained by a single model. She holds that itasuncommon to have several models
working together to provide an account for realitfthere is no single model that
comprehensively explains the complex phenomena.

...perhaps not even everything relevant to the phenom under study—is meant

to be depicted in the model.

(Cartwright 2008, 38)

We construct different models for different purpaseith different equations to

describe them. Which is the right model, which ‘tinge’ set of equations? The

guestion is a mistake. One model brings out sapedis of the phenomenon; a

different model brings out others... No single maskaives all purposes best.

(Cartwright 1983, 11)

Cartwright's denial of a single true model whichaisle to explain the phenomena in a
comprehensive way has led her to conclude that tore® it is impossible to pick out
one right model among the rival models. In the=fa€ the complex reality, and of the
“dappled world” (Cartwright 2005), there could be case that more than one
theory/model should be chosen in order to accoonthe physical phenomena. If one
views the problem of theory/model choice as aneseti choosing onlyone right
theory/model, he may face the risk of having aadist account of reality. Cartwright
explicitly holds that sometimes, depending on psgsp different and incompatible
models should be chosen to explain the phenom&uaeh pragmatic account of model

has been one of the major doctrines in recent yearthe debates on scientific

representation and model (e.g., Suarez 2003, @@0¢, and Knuuttila 2005, 2011).
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For different purposes, different models with diffiet incompatible laws are best,

and there is no single model which just suits theumstances. The facts of the

situation do not pick out one right model to use.

(Cartwright 1983, 104)

The complexity of phenomena is the reason why Gaghw upholds a multiple-model
view instead of a single-model view in scientifigpanation. In line with her anti-
fundamentalist position towards the fundamentabties and laws, Cartwright rejects the
idea that phenomena can be accounted by a singiprebensive and coherent theory.
In fact, she does not assume the significance efrthin scientific explanation as she
holds that “explanations in physics generally begith a model.” (Cartwright 1983, 103)
and “the fundamental equations of our theories chie taken to govern objects in
reality” (Cartwright 1983, 131). Theory is an abst construct that “has a very limited
stock of principles for getting from descriptiors équations, and the principles require
information of a very particular kind, structured a very particular way” (Cartwright
1983, 131). This structure of information is pamd by models. It is the model that
explains phenomena. Hence, the thesis of theoriceho Cartwright’s philosophy is a
less important thesis compared to model choicawim senses. First, theory has no

practical usefulness or direct helps in explairtimg phenomena; second, theory does not

provide true or approximately true description bépomena (Cartwright 1983, 54).

The relatively insignificant role of theories in@aining phenomena, as compared to
models, does not make theory choice totally unitgmbr in scientific activities.
Cartwright does admit that despite the fundamelasais of physical theory do not

represent the facts, theories can explain in sirapk ideal circumstances (Cartwright
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1983, 58). The thesis of theory choice in Cartht'gy philosophy is relevant to the
choice between the fundamental theories, for exejmplchoice between Einsteinian
physics or Newtonian physics in accounting for neegtal phenomena. Scientists have
to decide which background theory to be used adrmework before they work out
their models.

It is customary to take the fundamental explanataws of physics as the ideal.

Maxwell’'s equations, or Schroedinger’s, or the digus of general relativity, are

paradigms, paradigms upon which all other laws—Ilafvghemistry, biology,

thermodynamics, or particle physics—are to be niedel

(Cartwright 1983, 54)

In Cartwright's account, models are connected ®&pties via causes. However, this
connection does not imply that models are derivethftheories (Suarez and Cartwright
2008, 66-68). Causes have two sides, one at naklanother at theory. Causes at
theory’s side take the form of theoretical explaratwhereas causes at model's side
take the form of causal explanation.  TheoryidEsthe nature of causes that contribute
to explaining phenomena, whereas model decidesoimposition of causes.

One of the important tasks of a causal explanasida show how various causes

combine to produce the phenomenon under studyoré&tieal laws are essential

in calculating just what each cause contributes.

(Cartwright 1983, 12)

Putting up all the (visible or invisible) causegéther, the produced effects can be
observed. These effects can be predicted in ntbdmligh causal reasoning. The causal
reasoning of model is bound to the laws of thebat faccount for the causes. In later

Cartwright’'s account, the causes at theory’s sigecalled capacities, which inform us

the general features of entity. Capacities cary dhistrate the tendency of cause in
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general, but not in actual phenomena. In an examoplthe capacities of electron,
Cartwright elaborates:

An electron, it seems, always repels another @ectit “tends” to cause the

second electron to move away. This is true degpéefact that in some causal

structures moving the first electron towards theosd will cause the second to

move even closer; in others it will cause a paldicmotion; in others no motion

at all.

(Cartwright 2008a, 135)

While Cartwright explicitly implies the causes diebry’s side as capacities, she
implicitly extends the meaning of capacities to ali® the causes at model's side.
However, there is no clear boundary demarcated &yw€ight in using capacities to
denote fundamental laws of theories and causabn@asg of models. This obscure notion
of capacities sparks Psillos’s doubts on Cartwisgpbsition of anti-fundamentalism,
which entails the objection of fundamental lawsil{®&s 2008, 168). Psillos asserts that
Cartwright’s objection of theoretical laws does hotd because laws “are still the most

plausible candidates for explaining why objectsehthe capacities to do what they can

do” (Psillos 2008, 168).

Psillos’s doubts will be dismissed if we interp@artwright's notion of capacities from
another perspective. Theoretical laws describeagtips as general tendency with
idealization. However, theoretical laws alone m@apable of explaining or predicting
the actual tendency of entities. The causal reagarf models is supplemented in order
to describe how capacities are put up to work gpecific phenomenon. Scientists use
theoretical laws as a paradigm of capacities, vdseraodels as a theoretical construct

that patching up the picture of reality. Through@artwright's career, she consistently
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confers models more significant role as comparetheéories, for she holds that theory

does not help much in explaining phenomena.

3.3.2 Choosing the Right Model

Cartwright’s version of model choice thesis relesthe effects imposed by causal power
on the entities. Her anti-fundamentalism has raletthe practical effects of theoretical
laws on the entities. Cartwright always arguestiigr multiple-model view and against
the single-model view. It is because a phenomeéneomplex and a single model alone
is incapable to explain it. The adoption of mu#&imodel view implies that multiple

causal powers produce the observable effects yointHence, Cartwright's thesis of

model choice is a choice of model combinations fi@dsess a combination of causal
reasoning. In choosing the right model combinatione has to evaluate the effects
which are produced by a range of causal powerse winning model combination is

determined by the fact that it is able to produee desirable effects that constitute the

phenomenon.

There are two approaches to the concept of cansatio., extrinsic or intrinsic view of
causality. Extrinsic view holds that a causal awtion is incurred by the external force
that imposes on two events. According to this vi#he notion of cause and effect “must
betoken some factual property of natural procesfidstton 2003, 3). Intrinsic view
holds that causation is an innate property of twenés. The typical representative of this
view is Kant. He develops a theory of causatiomdlging that the necessary connection

between causes and effects is determined a pwbich is also the nature of pure time
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(Melnick 2006, 203-205). In general, it is fair¢onclude that empiricists are extrinsic

causalists, while idealists are intrinsic causslist

One of the famous advocates for extrinsic view afsality is Hume. He advocates an
empiricist approach to causality (Loux 2006, 18 Hume rejects the view that (i) there
are necessary connections between events (ontaldgiks between cause and effect);
(i) there is any possibility for human to know buoecessary connections between
events. After his definition of cause from the gpective of metaphysics and
epistemology, he immediately writes:

But though both these definitions be drawn frontuinstances foreign to the

cause, we cannot remedy this inconvenience, dnattey more perfect definition,

which may point out that circumstance in the cawgdch gives it a connexion

with its effect. We have no idea of this connexion

(Hume 2007, 56)

However, it is unclear if Hume is a causal realistis primarily because of his skeptical
position on the existence of causal connection éetwevents. Although he rejects the
view that there are necessary connections betwesms he still believes in real causal
powers (Beebee 2006, 173). Hume claims that theataelation between events is a
“secret power” or “secret cause” (Hume 2007, 24ker 1998, 108). Humean theory of
causation renders the necessary causal relatiovebetevents implausible, but Hume

does not reject the possibility of probabilisticusal relation. It seems that Hume’s

recognition of “secret cause” has made him a caesdist.

142



However, some scholars hold that Hume is not aataueslist. The first evidence
presented by them is that Hume does not admithfextivity of causation (Chakravartty
2007, 93). They further back their argument whk second evidence that Hume has

rejected necessary connection between causes factsdChakravartty 2007, 93).

Cartwright is not an intrinsic causalist because states that “most causal relations we
study are not absolutely fundamental” (Cartwrigb0&b, 240). She also against the
view that causation is a priori. Similar to Hun@artwright is an extrinsic causalist.
However, opposed to Hume, Cartwright believes thate is a necessary connection
between cause and effect, not from the metaphybigakcientific point of view. She
introduces a term “nomological machine” to descrtbe mechanism of causation.
Cartwright defines nomological machine as a geoettlaws that

... deploying and harnessing capacities, getting tiséoated in just the right

circumstances, in just the right connections witlsheother, keeping the whole

thing stable enough and shielding it and settingimning, and then we can get

regularities emerging.

(Cartwright 2003, 201)

Nomological machine is a mechanism that generad@s land deploys capacities.
Sometimes Cartwright explicitly equates nomologicalachine with capacities
(Cartwright 2007a, 6). IThe Dappled WorldCartwright attributes to nomological
machine both tangible and intangible propertieshesdefines it as:

... a fixed (enough) arrangement of components, cofa, with stable (enough)

capacities that in the right sort of stable (enguagtvironment will, with repeated

operation, give rise to the kind of regular behavithat we represent in our

scientific laws.
(Cartwright 1999, 50; cited in Hoefer 2008;111)
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Nomological machine is the joint product of natared human (Cartwright 2003, 201).
Nomological machines are sometimes recognized agelmqCartwright 2002, 242).
One of the examples of nomological machines as togigen by Cartwright is the
planetary system (Cartwright 2003, 201). The ayeament of components or factors that
constitute a nomological machine “has a stable @gggCartwright 2003, 201), and the
capacity attributes properties to a homological mr@& The position of planets is an
example of the properties of a planetary systenigilwhas been viewed as a nomological
machine (Cartwright 2003, 201). The behavior ohdgk or events in space-time has

causal properties, which is attributed by causpacay of a nomological machine.

The joint interaction of multiple capacities can deplained by the phenomenological

laws in the model. Phenomenological laws aretbeaeality.

The route from theory to reality is from theorynmwdel, and then from model to
phenomenological law. The phenomenological lawesradeed true of the objects
in reality—or might be; but the fundamental lawe &ue only of objects in the

model.
(Cartwright 1983, 4)

In Cartwright’'s account of causation, causal capithat induce cause-effect are not

bound by universal laws.

I don't think there’s anything in general we can [dfacauses interact]. | don't

believe in universal methodology.... There are cagesre we have interaction—
the notorious cases being in chemistry—where ongesao an understanding of
how they operate. There are other cases whemadatitens [of causes] may not

follow any rules.
(Cartwright 2003, 202)
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. | genuinely believe that most things that happenthe world can’'t be
subsumed under a regularity, or ought to be subdumder a regularity. A lot of
what happens simply is a result of interaction Wwhi@ can’t have a handle on.

(Cartwright 2003, 202)
Instead, Cartwright holds a skeptic view on thesliigibility of causation in terms of
fundamental laws and theories. However, her cangepomological machine seems to
imply, albeit she does not claim explicitly, thdteshas shared Hume’s view that
causation is intelligible in the common sense.
I think most cases of causation are cases of ktieraand that they're not
intelligible in a scientific way. That is, not nmtuof what happens in the natural
world is governed in a systematic way.
(Cartwright 2003, 202)
In the effort of constructing a model, the natwaad artificial capacities of nomological
machine are put together. Capacities are stabkansense that they will regularly
exercise themselves in a canonical way if theypaoperly triggered (Cartwright 2007a,
19). These capacities can be easily recognizetegs“typically have visible markers”
(Cartwright 2007a, 6), which are the observablastraCartwright holds that “capacities
are often tied to markers by well-established eirglirlaws” (Cartwright 2007a, 6).
Empirical laws (phenomenological laws) are the fagtors in arbitrating between rival

models. As Cartwright adopts a pragmatic approaamodel choice, she stresses that

the empirical laws must be practically useful isatéing a phenomenon.

Cartwright is not a model realist (Cartwright 2004¢ 217, 219). She holds that some
models, especially of economics, are making higinyealistic assumptions that are

useful for one to learn about causes (Cartwriglt7204, 219, 220). Causal reasoning
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used in a model is practical in the sense that the “inference to most likely cause”
(Cartwright 1983, 6). The most likely cause is €‘tlonly practical possibility”
(Cartwright 1983, 6). However, Cartwright does olaim that the most likely cause is
necessarily the actual cause in nature. Cartwiitdims that one can only know the
phenomenological cause through scientific practi&e holds that a most likely cause
should be verified by experience (Cartwright 198B3through backward reasoning (from
effects to causes).
| have sometimes summarized my view about explandtiis way: no inference
to best explanation; only inference to most likeuse. But that is right only if
we are very careful about what makes a cause ylikelVe must have reason to
think that this cause, and no other, is the onfcpcal possibility, and it should
take a good deal of critical experience to conviasef this.
(Cartwright 1983, 6)
Causal reasoning provides good grounds for ouretsein theoretical entities.
Given our general knowledge about what kinds ofdd@mms and happenings are
possible in the circumstances, we reason backwerndsthe detailed structure of
the effects to exactly what characteristics theseaumust have in order to bring
them about.
(Cartwright 1983, 6)
As Cartwright points out, prediction of effects dapacity-dependent. To predict the
effects we need to ascertain “when a capacity obtand when it does not” (Cartwright
2007a, 20). In an experiment, expression of céipads measured, “and what scientists

want to know is which capacities objects will exggén which circumstances.” (Paul

2002, 249)

In Cartwright's example of the composition of foscécapacity) that constituted by

gravity and electricity (Cartwright 1983, 59), asuétant force (capacity) is produced
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artificially by human calculation using vectoriadition of the natural gravitational force
and electric force. According to Cartwright, thegacities and causes are knowable and
calculable, in an additive fashion. If she is tjghwould appear that model choice is not
a difficult task. For, we can adjudicate rival neted by analyzing the composition of
capacities, which is calculable. However, Liptgoposes to Cartwright’s view of the
calculable additive capacities. He holds thatdabmposition of capacities is produced in

much complicated ways than additive fashion (Lip2002, 257).

Certainly forces and capacities may interact in gicated ways that are not in
any intuitive sense ‘additive’. This is easiestsé® in cases where one capacity
changes another: elastic bands become brittle, bmadmes inedible and drugs
lose their potency. The simple picture of a contpws of forces as vector
addition is inapplicable to most interactions betweapacities.

(Lipton 2002, 257)

However, Lipton overlooks the fact that notwithstayg Cartwright claims that

individual capacity is calculable, she holds tiwe tomposite capacity is incalculable.

Even in the case of the magnet this picture seemsgicgous. To be sure, there
are cases where all the causes affecting the mofian metallic object can be
represented neatly as vector forces, the magnatie famong, and the resultant
motion calculated via vector addition and the riat the acceleration of the
metallic object equals the resultant force divitlgdhe object's mass. But it is a
huge leap of faith to suppose that the dust andespwebs between the
floorboards can be regimented into this neat péctufhe best Cartwright would
be prepared to bet is true is that the magoetd welllift the earring. And this
remains a weak prediction!
(Cartwright and Efstathiou 2007b , 23)

Capacities on the contrary are good for scope. e@stablished capacities can be
carried to new settings...For example, now that i¢ h&en established that
magnets have the capacity to attract metallic ¢bjethe attraction may be
confidently relied on in new settings. But capasitare not as good as we might
hope for prediction. What is guaranteed with aac#y is that it will produce a
fixed contribution.. What actually happens is far harder to predicicesi it
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depends on what other causes are operating and allh#teir contributions
together add up to.
(Cartwright and Efstathiou 2007b, 22-23)

Since Cartwright has denied the predictive powehefcomposite capacities, it makes no
sense to believe that rational model choice caimbde on the grounds of predictive
power. The unpredictability of capacities leadst@right to hold that, given certain
causes and conditions, the repeatability of arceffenot guaranteed (Cartwright 2002a,
274-275). She further claims that there is no lawdetermine an effect. Though
Cartwright has granted the practical use of phemmogical law, she delimits its
function to causal reasoning that explains caufestef She does not claim that a
phenomenological law is able to predict accurataty effect based on the cause.
Cartwright’s pessimistic stance on the predictiogver of capacities results in a dilemma
in model choice for mathematical sciences sucleasrétical physics (though it may not
be the case for empirical sciences which are pibsadin most of its methodologies).
Notably, her view about explanatory power, whiclhis notion of “inference to the most
likely cause”, does not relieve this dilemma. A hame suggested, inference to the
most likely cause leads one at best only to thet irlady cause, without a clue of which
cause is thactual cause of an observed phenomenon. In short, ih@econcrete guide
for model choice in Cartwright's account because ¢lkact connection between causes

and effects is indeterminate.
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3.4Putnam’s Antirealist Position About Theory

Notwithstanding Putnam regards himself a persistealist, most scholars have
disagreement. Putnam’s debatable notion of redtasigone through two stages, which
can be identified as the stage of pro metaphyseaism and of pro internal realism.

Putnam’s rejection of “metaphysical realism” lab&isn an antirealist, as he defines
metaphysical realism as scientific realism whiclsuases the referential relations
between theory and mind-independent reality. L dtisrturn to internal realism has been
interpreted as a shift to relativism, though he &tsmpted to distance himself from it
(Ben-Menahem 2005, 5). However, the issue of Paihaealism/antirealism position is

complicated. It is because his alleged new natiorealism deviates from the traditional

outlook.

Putnam is an antirealist and pragmatist about 8ficertheory. He has associated
metaphysical realism with independence, unigueneisslence, and correspondence.
Putnam rejects all four attributes of metaphysieallism because they lack a human

perspective.

In various places | have described metaphysicéisreaas a bundle of intimately
associated philosophical ideas about truth: thesdiat truth is a matter of
Correspondence and that it exhibits Independeniceifat humans do or could
find out), Bivalence, and Uniqueness (there carm®inore than one complete
and true description of Reality)

(Putnam 1996, 107)

In fact, metaphysical realist definitions of ‘oljedy’ are easily seen to be
failures in their own terms. Re ‘something’s beihg case is independent of how
anyone would regard it’, it suffices to note thedlity doesot have an existence
and character wholly independent of human practibebefs, and evidence for
the simple reason that human practices beliefseaittbnce are a very large part
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of the reality we talk about, and reality would Qaite different were they
different.

(Putnam 2005b, 18)
Putnam stresses that objective truth of sciencatedsiman perspective, implying that
observers’ role is a necessary factor in constigcsicientific theory (Putnam 1990, 7).
Human perspectives are indispensable because theg part of the reality. Putham
takes scientific realism as a version of metaplsiealism which presupposes a God’s
eye viewpoint—that is, to study nature as it ighaut human’s perspective— in science
(Sankey 2004, 1). Putnam rejects metaphysicaisredlscientific realism) because he
holds that it is impossible to do science withouthaman perspective embedded.
However, Putnam’s rejection of scientific realisoed not imply a relativists’ move. He
argues that we need not to reject the realistsdrndependent truth. What Putnam
advocates is a notion called “internal realism” ichthrejects a subset of realism, that is,
scientific realism, without rejecting realism asvhole (e.g. Putnam still endorses the
view about theoretical entities). It is in thisnse Putnam views himself a realist.
However, Putnam is a realist about nature (he adphtian metaphysics to a certain

extent), but an antirealist about scientific theory

Being an antirealist about scientific theory, Patrghares the identity with van Fraassen
and Cartwright. However, his pragmatic view ofdhedistances himself from them,
who are firmed empiricists. Putnam’s pragmatist &llibilist view of theory lead him
to the rejection of empiricism (Mueller and FineO80 86). The version of empiricism

that is rejected by Putnam is a tenet which (19vasl only a single interpretation of
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reality (Putnam 1990, 5) which does not admit lfdilly of such interpretation; and (2)
which is skeptical.
Pragmatism in general..... is characterized by beimmiltaneouslyallibilist and

anti-skeptical whereas traditional empiricism is seen by pragstsaas oscillating
between being too skeptical, in one moment, andfficgently fallibilist in

another of its moments.
(Putnam 2004a, 99)
Putnam argues that empiricism presupposes a Bwks eye view. He holds that the
empirical world should be interpreted from multiplerspectives, and pragmatic attitude
should be applied in doing so. According to Putndma pragmatic attitude in science is
regarded as a spirit of readily altering one’s vielen it is found false or dubious. The
fallibility of theory is always assumed in Putnanpsagmatist view (Mueller and Fine

2005, 86).

Pragmatism tells us that we have to take seriotisty beliefs that we find

indispensable in our lives. That doesn’'t mean Watmust always retain such
beliefs unaltered. If there is a devastating @atn of a belief that has been
fundamental to our practice up to now, then we naligtr the belief (and that
usually means altering the practice as well).

(Putnam 2005a, 38)
Putnam’s pragmatism is manifested clearly in theiash of physical laws that describe
the phenomena (Putnam 1975, 102). He has sometiseb “pragmatic realism” to
replace “internal realism” (Putham 1996, 108). lger, Putham’s pragmatic approach
to theories has always been misread as relatividtizsch is one of the scholars who
interpret Putnam’s pragmatic realism as “quantifiefativism” according to which
different conceptual schemes are all acceptable aetjuate to describe the world

(Hirsch 2004, 229). Sosa even goes further bybating Putnam’s internal realism a
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radical perspective view of truth, reality, refezerand causation (Putnam 2004, 234). In
fact, Putnam’s pragmatic account of theory asskdisthere are non-relative cultural and
historical dependent norms that govern all ratiswéntific activity Zeglea 2005, 4).
Putnam seems to hint that norms have both a relatid a universal side. He does not
deny that cultures and histories are relative imseof the contents of norms. However,
he implicitly contends that there are also univierda@aracteristics of norms across
cultures and histories. The most apparent evidétiie universal side of norms is his
assertion of the revisibility of theory.

Any principle in our knowledge can be revised toedretical reasons.

(Putnam 1962, 48; cited in Mueller and Fine 2@
Pragmatists hold that there is never a metaphygicalantee to be had that such-
and-such a belief will never need revision.
(Putnam 1994, 152; cited in Warner 2005, 25)

Putnam’s antirealism is fit into Horwich’s defirati. In this definition, the role of human
perspective is stressed in antirealist accounnofedge.

The scientific anti-realist... cannot see how it iesgble for there to be

theoretical facts that, on the one hand, are with@a reach of our methods of

conceptualization and investigation but, on theeptand, exist independently of

them. Thus, for a scientific anti-realist, thegzigm of knowledge is of observed

facts, which are regarded as dependent upon huapatities.

(Horwich 2004, 35)

Putnam antirealist position has its lead in hisiataof anti-metaphysical (scientific)
realism and anti-empiricism (of single interpregatiof theory). Taken all his positions

together, he adopts a version of antirealist cuegmatist position called “internal

realism” according to which human perspective nathan God’s eye view is adopted in
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doing science. Internal realism is not a versibsadentific realism about theory; for it
holds that conceptual relativity should be ado@ed pragmatist approach in promoting
human perspective in scientific theory. Conceptredhtivity is closely linked to
objectivity, according to Putnam, rather than tatreist sense of relativity. Putnam has
made a distinction between objectivity and Objetstiv The latter with a capital “O”
implies the absolute mind-independent truth anchpheena (Putnam 1996, 109). The
former, with lowercase “0” which is upheld by Putmais a property of truth that is
logically independent of the belief of people (Run 1996, 109). The capital letter
Objectivity is a concept that operates at metaglaydevel; whereas the lower case
objectivity operates at semantic level. Objecpvatt metaphysical level presupposes
God's eye view; while objectivity at semantic lexalows human perspective of theory
construction with the aid of conceptual relativityutnam holds that objectivity is “not a
solution to the grand metaphysical question of Reabr Idealism, but simply a feature
of our notion of truth.” (Putnam 1996, 109). Puinatates that truth is pluralistic, for
objectivity has many dimensions.

‘Value judgments’ are not a homogeneous class,défetent sorts of judgments

possess different sorts of objectivity.

(Putnam 2005b, 17)

Conceptual relativism suggests perspectivism iorshenterpretation, always denoted as
“internal realism” by Putnam. Conceptual relatimisloes not lead to relativism because
truth is not interpreted in a relativistic way.

If you have a world in which there are two blackofas” and one red one, you

can either say that there are three objects (tbhesyt or that there are seven
objects (the atoms and the various aggregatesmbtwnore atoms). How many
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objects are there “really” in such a world? | suggglateither way of describing
it is equally “true”.
(Putnam 1995, 120)
However, Putnam does not take conceptual relatiisrmean that anything goes in

science. He asserts that human perspective imythaerpretation is constrained by the

reality.

Nevertheless, the phenomenon of conceptual relatidoes have real
philosophical importance. As long as we think loé tworld as consisting of
objects and properties in some one, philosophigalgferred sense of “object”
and “property”—as long as we think that realityelfs if viewed with enough
metaphysical seriousness, wilkterminefor us how we are to use the words
“object” and “property’—then we will not see howetmumber and kind of
objects and their properties can vary from oneemtrdescription of a situation to
another correct description of that same situation.
(Putnam 1995, 122)

In the quoted paragraph above, Putnam uses itaint $tyle to stress the word
“determine”. He implies that, if we believe thaality will determine the theory, the
available perspective of interpretation we havesdrence is delimited by reality, for
reality “will determine for us how we are to useetiwords ‘object’ and ‘property’™
(Putnam 1995, 122). Though conceptual relatistgaontextually dependent on reality,
Putnam does allow freedom in the way of descrilb@adity (that is what he calls “human
perspective”). Putnam against the view that themnly one correct way of describing
reality, which is the view embraced by scientigalists.

Although our sentences do “correspond to reality'the sense of describing it,

they are not simply copies of reality.
(Putnam 1995, 122-123)
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Thus, conceptual relativism is of antirealism ie g8ense that Putham opposes scientific
realists’ one-to-one correspondence between theamdyreality. Conceptual relativism is
incompatible with correspondence theory of trifeglen 2005a, 90). Putnam calls this
antirealist position “internal realism”, implyinghdt interpretation of theory can be
carried out in many ways (internal) as long as itontextually dependent on the reality
(realism). Putnam advances this antirealist pwsitabout theory by resorting to
pragmatism. Notably, it is implausible for a st¢io realist who subscribes to the
correspondence theory to relativize correspondéndth within alternative conceptual

schemes, for this move makes scientific realismhiecent.

However, Putham does not reduce pragmatism toumstntalism. He rejects the view
that beliefs are true if they are useful (Putnai®520 64). Indeed, pragmatism is a blend
of fallibilist attitude and action orientation.
Pragmatists, | explained, seactive intervention, intelligently directed
experimentatiorand attempting to falsify even ‘*highly confirmed’ hyjpegsesas
essential to rational belief fixation; | criticizddgical positivists precisely for
writing as if scientists viewed the universe fromtsade (‘through a one-way
mirror’, which allowed them to look in without ireecting....
(Putnam 2005, 80-81)
The above passage suggests threeanings of Putham’s pragmatism.  Firstly,
pragmatists view theory as a dynamic product of dmuninteraction with reality.
Opposing to realist and positivist God’s eye vidwheory—there is a final theory which
is infallible, pragmatists hold that such a finatastatic theory does not exist. Theory is

in flux, which is shaped by human’s action andrat&on with reality. In his criticism

on Popper’s theoretical interest in the sciengifiediction, Putnam stresses that theories
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are not just theories per se. They have pragmasgs in guiding the actions, such as
observations and further experiments.

When a scientist accepts a law, he is recommendinther men that they rely on

it—rely on it, often, in practical contexts...... Ideare notjust ideas; they are

guides to action. Our notions of ‘knowledge’, ‘padbility’, ‘certainty’, etc., are

all linked to and frequently used in contexts iniekhaction is at issue: may |

confidently rely upon a certain idea? Shall | nepon it tentatively, with a certain

caution? Is it necessary to check on it?

(Putnam 1975, 251)

Secondly, experimentation plays a determining rote theory construction and
falsification. Putnam moves further to hold thia¢ &mpirical science which is largely
constructed on the foundation of experimentation lzéd part of the foundation for
mathematics too.

| have not argued that mathematics is, in the dalhse, arempirical science,

although | have argued that it relies on empiriaal well as quasi-empirical

inference....my expectation is that as physical s@edevelops, the impact on

mathematical axioms is going to be greater rath®ntless...much of

mathematics too is ‘empirical’.

(Putnam 1975, 77)

If mathematics contains empirical elements in d@snidation, its axioms can hardly be a
priori in nature. Although Putnam does not claixpleitly that mathematics is fallible,
he does imply that mathematical knowledge is noalfiand static. However, since
Putnam dubs himself a pragmatist, he has to adbeptmathematics is fallible. For
pragmatists are against the notion of the infditipiof knowledge. By asserting that
mathematics is somehow empirical in nature, Putiraplies that neither mathematics

nor empirical science is absolute knowledge. Furtiore, he has rejected mathematical

logic “as a primary model for analyzing the nornasgrning our concepts” (Floyd 2005,
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38). Putnam implies that conceptual norms haveapétic source. Since mathematical
axioms, logical reasoning and physical theories fatkble and epistemically non-
absolute, a pragmatic pluralism about truth shdxéldhdvocated. From here it brings out
the third meaning of Putnam’s pragmatism—all thepadre fallible.

...... knowledge can, and according to pragmatsdtsuld produce a healthy

awareness of human fallibility;

(Putnam 1996a, 68)
but pragmatists have never believed in infallipjliteither in perception or

anywhere else.
(Putnam 2005b, 20)

In Putnam’s opinion, the fallibility of theory ispplicable universally, even to the

fundamental theories. All theories and beliefsfatiéble, except the fallibilism. Hence,

Putnam'’s thesis of theory choice is of antiredbsttwo reasons. Firstly, one cannot test
rival candidate theories by checking their corresjgmce to reality. It is because Putnam
has rejected the correspondence theory of truliisimepudiation of metaphysical realism.
Secondly, there is no absolutely reliable fundamletiteory for one to choose as a
framework for the comparison between rival theori€®utnam’s thesis of theory choice

has a “human face” as he holds fast to pragmatisirttze fallibility of theory.

This “human face” of Putham’s theory choice thesinsists of fallibilism and
pragmatism, or using Putnam’s term, internal realis Putham has compared the
positivists’ and scientific realists’ ways of thgappraisal with that of pragmatists in his

“Lezione italiane” lecture at the Universita de§tudi di Roma, Italy. He concludes that
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positivists and realists appraise theory in an ralygmatic way, whereas pragmatists
depend on human interaction with reality.
Fundamentally, the standpoint is that of a singldated spectator who makes
observations through a one-way mirror and writegrd@bservation sentences.
Appraising theories for their cognitive virtuestien simply a matter of using an
algorithm to determine whether a sentence has hamttical relation to another
sentence (the conjunction of the observation seeteithe observer has written
down), on this picture.
(Putnam 1996a, 70)
The pragmatist picture is totally different. Foeifee and Dewey, inquiry is
cooperative human interaction with an environmantj both aspects, the active

intervention, the active manipulation of the enmiment, and the cooperation with
other human beings, are vital.

(Putnam 1996a, 70)
Putnam stresses that active intervention of theremwent and the cooperation with
other human being are two indispensable aspegsagmatist way of theory appraisal.
Putnam regards himself a realist because he haddsrtervention of the environment is
the first aspect of scientific quest. In additi®utnam regards himself an internal realist
because he holds that conceptual relativity—whanm lse promoted via cooperation with
other human beings—is another indispensable asgeasitivists and scientific realists,
on the contrary, do not appreciate these two aspegithough they do interact with
reality in the form of experiment and observatisach interaction has assumed a so-
called neutralDbjective (which is different fronobjective) standpoint. This neutral
interaction with reality is lacking of human elemefor the reality is regarded as

independent from human’s manipulation.
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Since the human aspect is vital in theory apprai¥atinam’s thesis of theory choice has a
social dimension, though he does not spell it oydlieitly. In general, Putnam has
abolished all kind of dualism such as fact/valueindtbody, observation/theory,
truth/convention, and mind/world dichotomy (Ben-Méem 2005, 13). So we may well
assume that he will not argue against the abolishmiethe social dimension/theoretical

dimension dichotomy in theory choice.

Putnam’s implicit objection to social dimensionthetical dimension dichotomy in
theory choice is a good strategy to save him fr@mdpaccused as relativist. On the one
hand, Putnam advocates an autonomous society winchd not block “the path of
inquiry”, a society in which scientific liberty @. academic freedom) is achieved (Putnam
1990, 203). He holds that an autonomous personhalascientific liberty will respect
others in scientific inquiry (Putnam 1990, 203).utilam implicitly implies that an
autonomous society helps to promote conceptualivigyain science. It is especially
helpful in appraising rival theories, as authostgpinion is not to be sought for, and
what is essential is an array of opinions and pEatsges from peers. With the
abolishment of social/theoretical dimension, Putmaay argue that the peer’s influence
(e.g., persuasion, etc) on theory choice is natrational factor, for the peer’s influence
has theoretical grounds (e.g., persuasion whidlaged on scientific reasons). Despite
the abolishment of social/theoretical dimensiontnBon provides no operating guideline
to coach theory choice. As such, Putnam’s argumasta gloomy danger of falling into

relativism, for one can argue that such absolutnstc liberty can potentially paralyze

159



the mechanism of rational theory choice, with rdgarthe fact that the theory choice has

no decisive criterion.

On the other hand, Putnam states that the soamérdiion of theory choice has a
theoretical dimension, which jointly makes possidlehoice among rival theories. With
regard to the fact that Putnam has rejected duatisgeneral, it is reasonable to infer that
he will accept Wittgenstein’s maxim “the limit ofynlanguage is the limit of my world”.
Wittgenstein’s maxim states that whatever that ttutes the world is describable by
language. What is unspeakable, or unknowable, dussbelong to the world.
Wittgenstein’s maxim denies that there is an insumtable gap between language and
world. Putnam’s rejection of theory/reality dualiss parallel to Wittgenstein’s rejection
of language/world dualism. Substituting Wittgenstn “language” with “theory” and
“world” with “reality”, Putnam’s notion of theoretal dimension has its foundation in the
reality. Now, reality is the basis for rationaétry choice. Although scientific liberty, as
the social dimension, is permitted in theory chpraality does filter the opinions and
perspectives that are irrelevant. By this wayatreélsm is thus avoided in Putnam’s
thesis of theory choice. However, Putham’s sofui®still problematic as he needs to
explain how reality arbitrates which theory to l®sen. It is unlikely that he will resort
to correspondence theory of truth, for it is theyvelea of metaphysical (scientific)
realism that he has rejected throughout his career.

But the usefulness of true ideas is the resulthefrt“agreement” with reality;

their usefulness alone does not constitute thatemgent.
(Putnam 1990, 221)
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The term “agreement” is enclosed within double quiot the above quotation. This
indicates that Putham has the word “correspondeimnceiind but avoid to use it, so that
he can escape from falling back to metaphysicaeiséic) realism. In short, Putnam’s
rejection of metaphysical (scientific) realism aabption of pragmatism serve no good
strategy to provide a convincing thesis of thedrgice. His repudiation of dualism does

save him from relativism but not from the problefileeory choice.

3.5 Laudan’s Antirealist Position

Laudan has repudiated scientific realists’ clairattan empirically successful theory is
true, and vice versa. He calls this realist cldaonvergent realism” or “convergent
epistemological realism”, which is grounded in enggm (Laudan 2002, 212-213). As
an antirealist, Laudan does not repudiate the wieat scientific theories are true or
approximately true. Indeed, he is skeptical altbat human’s ability in knowing the
status of truth of theories.
There is nothing in this model which rules out plessibility that, for all we know,
scientific theories are true; equally, it does moeclude the possibility that
scientific knowledge through time has moved clesed closer to the truth......
But what | am suggesting is that we apparently diohave any way of knowing

for sure (or even with some confidence) that s@endrue, or probable, or that it
is getting closer to the truth.

(Laudan 1977, 126-127)
Laudan holds that it is problematic—as in the stali account—to maintain that
empirical success entails the truth of the theomte points out that there are two
conditions to qualify a theory as empirically sugsfel, in the convergent realist account

(Laudan 2002, 213). First, the theories are apprately true. Second, the referents are
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genuinely referred by the central terms in theoridsn empirically successful theory,
according to convergent realists, is attributed thg ability of providing “detailed

explanations and accurate predictions” (Laudan 2003) in relation to reality. Realists
believe that if a theory is approximately truewitl be explanatorily successful (Laudan
2002, 221). In addition, realists hold that thiemrential central term is the evidence of

accurate predictions.

Laudan rejects the realist view that an approxifydtee theory is always explanatorily
successful. He claims that an approximately themty may not logically entail that the
theory’s entailments (such as the observable carsegs) will be true (Laudan 2002,
222).

Indeed, it is entirely conceivable that a theorgmibe approximately true in the

indicated sense and yet be such #iatof its thus far tested consequences are

false

(Laudan 2002, 222)

Furthermore, Laudan holds that connecting approtartraith to the success of theory is
not a promising enterprise. The primary reasdhas none of the realists have provided
a coherent account of approximate truth that erplaihe predictive success of
approximately true theories (Laudan 2002, 223).coherent account of approximate
truth requires the “central explanatory terms geelyi refer” (Laudan 2002, 224).
Unfortunately, history of science shows that theeze successful theories which do not

entail referential terms.
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Laudan holds an antirealist position against cogeret realism. He claims that empirical
success of a theory is not always evidenced bydfexence of theoretical terms to the
reality (Ladyman and Ross 2007, 84). Besides, aawdgues that empirical success of a
theory does not warrant the unshakable positichexdry during theory-change. In other
words, Laudan argues that empirical success oéaryhis not necessarily connected to
truth and referenced referents. However, in thaventional realist account, a
true/approximately true theory requires its certtiabretical terms to refer (Laudan 2002,
223). Laudan contends further that scientificismalis untenable because the history of
science offers a non-referential picture of sudcésiseory (Laudan 2002, 223-224).

Realists have no explanation whatever for the tiaat many theories which are

not approximately true and whose “theoretical” terseemingly do not refer are

nonetheless often successful.

(Laudan 2002, 228)
Laudan strikes realists’ empirical foundation byinpog out that many empirically
successful theories were turned out to be falstenhistory of science, such as aether
theory and phlogiston theory. It is because trgtpd unobservable entities do not exist.
However, these empirically successful but falseoties were able to make correct
prediction.
. optical aether theories had also made some stanyling predictions, e.g.,

Fresnel’s prediction of a bright spot at the ceofethe shadow of a circular disc;

a surprising prediction which, when tested, provedect. If that does not count

as empirical success, nothing does!

(Laudan 2002, 218-219)

If past successful theories could be false, Lautads that it is reasonable for one to

suspect that the current successful theories malyapty be false too. If the current
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successful theories are the successors of the spasessful but false theories, it is
unlikely that the former will be an approximatetye theory. However, Laudan does not
explicitly claim that the former is always false thieir predecessors are false. His
pessimistic induction implies that there is a val@hson to assume that the current
successful theories may as well be false. A pastessful but false theory does not
guarantee its successor to be true, but the ledtebe successful regardless of its truth or
falsity. Laudan’s pessimistic induction is pessitici about the truth of the successor
theories, but neutral about the possibility of ssscof the latter. Pessimistic induction
has undermined realist view that “the greater sseoé current theories shows that they
are more truth-like than their less successful gcedsors.” (Doppelt 2003, 5)

Most of the past theories of science are alreadpextied of being false; there is

presumably every reason to anticipate that cutrexuries of science will suffer a

similar fate.

(Laudan 1977, 126)

If a theory has once been falsified, it is unreasbsm to expect that a successor

should retain either all of its contewtr its confirmed consequences its

theoretical mechanisms.

(Laudan 2002, 229)

It is seemingly that Laudan does not deny thatseftheory in the history of science may
have legitimate successors (empirically success@dries). What has Laudan rejected is

the view that the successor of a false theory bélfree from the inheritance of the false

content (consequences or theoretical mechanisms).

Recently, Laudan’s pessimistic induction was cmajézl by Psillos’s so-called “divide et

impera move”. It is a realist view which objectse tabandonment of all theoretical
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constituents of a rejected past theory (Psillos61$8308). Psillos contends that there are
stable theoretical constituents retained notwitiditeg the past theories are proved false.
These stable theoretical constituents have trigthdlaim, and thus scientific realism is

still defensible (Psillos 1996, S308).

Psillos’s rebuttal to Laudan’s pessimistic industis not convincing. The survival of
stable theoretical constituents from the rejectast flalse theory fails to account for the
reason of the rejection of this theory. Notwitimsliamg the existence of stable and true
theoretical constituents, Laudan may argue that theh is not significant to the extent
to save the theory from being proved false, as aleayhand from being rejected.
Furthermore, Psillos’s account does not supportehést account of scientific progress
in terms of verisimilitude of truth. Realists hdltht the empirical success of theories is
proportionate to the accumulation of truth. Thegldhthat science is progressive as
evidenced by the fact that current theories areentiarth-like than their predecessors.
Psillos’s “divide et impera move” defeats the refapicture of scientific progress, for he
does not account for the accrued stable theoretaradtituents that passed from false and
rejected theories to the succeeding theories. loBstlan hardly argue that succeeding
theories, which are derived from the false predsmss progress in terms of having more
truth-like claims, for he has no way to deny thakgcted past theory must have more

false than true theoretical constituents.

Laudan contends that the objective of scientifieoties is problem-solving. The

problem-solving capability of a theory is not whypland mainly, determined by its status
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of truth. In other words, Laudan denies that aothevhich is effective in problem-
solving is necessarily true or approximately trudhe progress of science is not
determined by the verisimilitude of truth, but fh@blem-solving effectiveness. Realists
see the progress of science as “the accumulatiomewf truths” (Laudan 1981, 227),
while Laudan asserts that science progresses aslirerl problems accumulated.
Determinations of truth and falsity afgelevant to the acceptability or the
pursuitability of theories and research traditions.
(Laudan 1977, 120)
The acceptabilityof a research tradition is determined by the mwbsolving
effectiveness of its latest theories.
(Laudan 1977, 119)
Within the problem-solving model, however, we makeassignments of truth or
falsity; there is nothing in the structure of detikee logic which precludes the
localization of properties such as problem-solhafigctiveness.
(Laudan 1977, 43)
By exhibiting the counterexamples in history ofeswe, Laudan concludes that realist
account of empirically successful theory is untémalHe holds that a theory should be
chosen based on its problem-solving capability,amits empirical success.
..... choose the theory (or research tradition)hmhe highest problem-solving

adequacy.
(Laudan 1977, 109)

..... the rationale for accepting or rejecting angadty is thus fundamentally based
on the idea of problem-solvingogress
(Laudan 1977, 109)
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As a problem-solving enterprise, science progressesthe solved problems are
accumulated. Laudan claims that a theory is regheas rational and progressive if it is
effective in problem-solving.
| propose that the rationality and progressiverafsa theory are most closely
linked—not with its confirmation or its falsificath—but rather with itgproblem
solving effectiveness| shall be arguing that there are importanhempirical
even ‘hon-scientifi¢ (in the usual sense), factors which have—and twisicould
have—played a role in thrational development of science.
(Laudan 1977, 5)
On the one hand, Laudan attempts to blur the tomdit distinction between scientific
progress and scientific rationality (Laudan 197)7, B the traditional view, progress is a
temporal concept whereas rationality is atempdratidan 1977, 5). Laudan holds that
these concepts are not distinct, but intersecttig.rejects the realist view that a theory is
rationally reliable which is independent of its thiscal context (Laudan 1977, 5).
Laudan implies that the atemporal nature of sdientationality has its root in the
temporal nature of progress. On the other handid&la attempts to establish the
distinction between scientific progress and ratibjan his own way. He repudiates the
idea that progress of science implies the consemsenf a series of rational theory
choice. He holds that not all of the scientifiogresses are driven by rational choice, for
the rationality of the criteria of theory choiceedoot always warrant scientific progress.
Insofar as rationality and progressiveness have beked at all, the former has
taken priority over the latter—to such a degreé thast writers see progress as
nothing more thanthe temporal projection of a series of individuational
choices. To be progressive, on the usual viewtoisadhere to a series of
increasingly rational beliefs. | am deeply troubley the unanimity with which

philosophers have made progressasiticupon rationality.
(Laudan 1977, 5-6)
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Notably, Laudan does not deny the importance abmatity in science. Laudan’s
rebuttal to the epistemic relativism in his attawk global underdetermination thesis
shows that he is not a relativist (Laudan 1998,-328). The concept of rationality
which is repudiated by Laudan is truth-orientecaudlan demonstrates that there are no
necessary connections between rationality and.truttudan defines rationality as good
and sound reasons for a given action or belief dgaul977, 123). He proceeds to hold
that scientific rationality has two dimensions, afhiare ‘rationality outside science’ and
‘rationality within science’.

It is vital to be clear at the outset that manygjsi that would count as good

reasonutsidescience cannot constitute good reaswitbin science. To take a

trivial example, | might have a good reason forisgythat “2+2=5," if | know

that someone will punish me severely if | refusedy it.

(Laudan 1977, 123)

‘Rationality outside science’ is a notion of ratadity that is grounded igood personal
reasonsof doing science in a certain way, which is na tlationality constitutive in
science. Laudan differentiates these two dimessudrscientific rationality by admitting
that ‘rationality outside science’ is not necedgatine constitutive rationality within
science.

But what can count as a good personal reason forgdeomething does not

necessarily count as a gosdentificreason for doing it.

(Laudan 1977, 123-124)

Laudan holds that the ‘rationality within sciens&ould be answered in terms of the aims
of science—problem-solving (Laudan 1977, 124). &ffectiveness of problem-solving

of a theory is the indicator of ‘rationality withiscience’. In other words, the good
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reason for advocating a theory is not its truth teots, but its problem-solving
effectiveness. The good reason (rationality) Byisg that “1+1=2" is not because it is
true, but because it is able to solve arithmetabf@ms. The problem-solving model of
scientific progress is of pragmatism which shouéd dmbraced, according to Laudan,
because it is rational. The realist truth modelsoientific progress, on the contrary,
should be abandoned because it is irrational, ébtirg closer to truth is not the aim of
science.

| have tried to argue that the single most geneoghitive aim of science is

problem solving....the chief way of being scientifically reasonablerational is

to do whatever we can to maximize the progressiehsfic research traditions

(Laudan 1977, 124)

Laudan’s view on scientific rationality is countewad by structural realists. Structural
realists are realists who only accept partial sgal{(Votsis 2004, 16), which is a version
of realism that emphasizes on the mathematical tarctsral content of theories
(Ladyman 1998, 409). However, structural realets realists in the sense that they

countenance the mind-independent world (Psillos1260.3).

Structural realists do not converge with realiststloe correspondence theory of truth.
Worrall holds that truth should not be a criterittm choosing a theory. Empirical

adequacy, without truth, constitutes a good redsoaccepting a theory.

However, to explain the rationality of what goesioiscience, there is no need to
involve considerations of whether such a theorktitam is true (indeed as we
have been seeing such involvement poses major gumsblfor ideas about
rationality). Scientists should be seen as “adogpttheories, not as true, but
only asempirically adequate

(Worrall 2002, 33)

169



Ladyman asserts that a structural realist apprdacscientific theories is a semantic
approach (Ladyman 1998, 416). Theories are thegeptation of structures or models
whose mathematical content is unchanged acrossytlob@ange. Notwithstanding the
empirical contents of a theory are changeableitathematical content is stable in the
evolution of theories. Structural realists attenbptuse the invariable mathematical
content to refute Laudan’s pessimistic inductiofhey claim that the invariable part of
the theory preserves through theory change. Atpasty which has been proved false
may not necessarily induce a false successor théoryboth theories still share the

common invariable structure.

Psillos is dubious about the defensibility of stuwal realism. He contends that the only
knowable knowledge in structural realist accounte-structure—is too ambiguous

(Psillos 2001, S18-S19). Knowing the formal stowetof a theory is insufficient for

scientists, for one cannot use it to explain aredligt the phenomena (Psillos 2001, S21).
Psillos concludes that structural realists canstal#ish the correspondence relationship
between formal structure and natural structure legnemena (Psillos 2001, S21-S22).
Based on Psillos’s assertion, it is apparent tatimbiguity of formal structure casts no
light on the question of which rival theory is ot and thus favorable. In addition, the
failure to establish a correspondence relation eetwformal structure of theories and
natural phenomena renders it implausible for stmattrealists to apply a specific formal

structure to the phenomena concerned. Theory eHmsed on the formal structure is

impossible, for the correspondence relationshipvéen formal structure and phenomena
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is ambiguous. There is no way to choose betwes theories because the structural
relation between formal structure and natural $tmecis void.

If structures are independent of an ontology ofvidldials and properties, then we

cannot even speak of any structural relation (lisoimorphism, or embedding or

what have you) between structures.

(Psillos 2001, S22)

The implausibility of choosing between rival thewiposes a threat to the structural
realist's notion of theory change. Structural istalhold, in their rejection to Laudan’s
pessimistic induction, that the invariable formalsture of theory is preserved in the
course of theory change. However, the predicaroértheory choice, as depicted by

Psillos, implies that scientific progress is impbksin structural realist account.

Dawid provides a structural realist account ofngfritheory that is likely to refute
Laudan’s pessimistic induction. Dawid states 8tahg theory is purely theoretical and
void of empirical content (Dawid 2004). This thetical form makes string theory a pure
structure without a correspondence relation tatseaDawid holds that if string theory is
true, it is then the most fundamental theory ingityy (Dawid 2004). String theory will
become the most likely candidate of the final tiyess it is a milestone toward the grand
unification theory that unifies gravity, quantum chanics, and particle physics
(Zwiebach 2004, 6-8). Dawid implies that physisaience will converge on the final
truth if string theory is true, and thus it coustéaudan’s pessimistic induction which
claims that there is no reason to believe thastleeessor theories (string theory, in this

case) are true if their predecessors are false.
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However, Dawid’s claim of the pure theoretical stuwe of string theory is rejected by
physicists. String theory requires a ten-dimerai@gpacetime which is unable to be
detected in experiment. Physicists disagree widwiD that string theory is of pure
theoretical structure, because the unobservabpmsged by string theory. Physicists
sometimes claim that string theory has already essfally predicted the effects of
gravity (Zwiebach 2004, 10). As such, there iaeaspondence relation between string
theory and reality. Although thus far there hasrb@o experimental verification of
string theory due to the immaturity of experimentathniques, it is believed that
experimental verification is possible in future @mach 2004, 8). The possibility of
experimentation in future may possibly render sgtriheory false in its prediction, and
thus succumbs to the criticism of Laudan’s pesgimiaduction. For Laudan may use
his pessimistic induction to argue that there isway to assure that experimentally
falsifiable string theory is closer to truth if thmast successful predecessor has been

proved false.

In short, Laudan holds that a theory should be ehdsased on its problem-solving
capability. A winning theory is not necessarilyrae theory, but an effective theory in
solving scientific problems. However, it is wortbted that Laudan does not deny that a
winning theory can be a true theory as well asféecive problem-solver. In Laudan’s
account, the effectiveness of problem-solving is grimary and the only necessary

criterion for rational theory choice.
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3.6 Conclusion

This chapter explored four anti-realists’ primariilpsophical account (that of van
Fraassen, Cartwright, Putnam and Laudan) and lagaeship to the problem of theory
choice. One of the salient common characteristicanti-realists is the rejection of
scientific realism. However, anti-realists do appear as a relativist or a skeptic in their
attitude towards the knowledge and truth. Theydhitlat the realist belief of the
existence of unobservable is untenable in termengpiricism (as in the writings of
Laudan) and unnecessary as a presupposition ofeatific theory (as held by van
Fraassen). The rejection of unobservable by aalists is connected to their rejection of
metaphysics. Van Fraassen holds that there is ap W empirically validate a
metaphysical claim. Cartwright, as an antireadisscientific laws whereas a realist of
theoretical entities, asserts that metaphysicaincébout the existence of a fundamental
reality is false. She argues that the reality espnted by model is complex and cannot

be united into a single universal law.

The claim of the non-existence of a ‘deep’ reailgyused by anti-realists to rebut the
realist claim of a fundamental and unified reali@eep reality, a term used by Hooker,
denotes the underlying unobserved real entitiesdppear as causes of the observable
phenomena (Hooker 1985). Cartwright, Putnam andlaa assume the existence of a
pluralistic reality in which the correspondenceadtyeof truth fail to hold; while van
Fraassen, though does not explicitly make his stahear, apparently rejects the realist
position of the fundamental reality. This diffecenbetween anti-realists and realists

contributes largely to their position on the issefie¢heory choice. For anti-realists, deep
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reality does not assume a role in rational thetigiae. Some anti-realist, including van
Fraassen, even was agnostic about deep realitgy dihim that scientists do not need to
establish a strict one-to-one correspondence betwaearray of rival theories and the
reality, for the so-called ultimate reality doeg pgist, hence the search for a true theory
in terms of the correspondence to reality is a aRkest enterprise. As such, anti-realists
are not exposed to the pressing situation to angiweegquestion of underdetermination
thesis. Indeed, an underdetermination thesis ppused by anti-realists. This thesis
maintains that crucial experiment is impossibleaose theory is underdetermined by the
evidence. Unlike realists, anti-realists are nathbred by the problem of the

impossibility of crucial experiment that has beesed by underdetermination thesis.

Anti-realists have a common tendency of resortmdpistorical development of science
as a strategy when they are confronted with thélpno of theory choice. In applying
this strategy, anti-realists first relate to thelaim of the non-existent of an ultimate
reality. They argue further that this ultimateimiais of a priori, which cannot be
validated empirically, and has never been suppdstethe history of science thus far.
From this point, anti-realists push their argunfenther to assert that there is no perfect
theory and model, even in principle (van Fraasse®82 45; Cartwright 2007c, 28;
Laudan 1977). It is partly because of the recagmiof the non-existent of crucial
experiments in history (Lakatos 1978, 86). Theyrolthat the problem of theory choice
is always resolvable in the development of scieasehe unfavorable theory which was

chosen at a particular point of time was replacgabithout posing the problem of the
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rationality of choice. Lakatos even suggests usiogmatively interpreted history to

evaluate two rival methodologies of science (Lakédt®76).

Anti-realist’s strategy in using the instances istdry of science to account for the
possibility of rational theory choice can be expéd by the fact that they have upheld
perspectivism in theory interpretation, which ibseguently leading to the claim that the
chosen theory must not necessarily a true oneeimdllist sense. However, anti-realists
do not hold a relativistic view in their perspe@m. They tend to see the possibility of
the co-existence of equally fit theories that aationally adoptable. For instance,
Putnam’s notion of conceptual relativism, also knoas internal realism, is a sort of

perspectivism that permits rational choice to belelaetween two equally fit theories.

The main attribute that distinguishes anti-realiStam relativists is that the former
recognizes the role of rationality in theory chomile the latter does not. However, the
rationality that assumed by anti-realists is nathtforiented as in the realist sense. On
the contrary, anti-realists’ notion of rationality conceptually broader in scope. For
example, Laudan defines rationality loosely as gaad sound reasons for a given action
or belief (Laudan 1977, 123), which is a definitiamich will not be agreed upon by
scientific realists. It is because, as assertetldwdan, a good reason may not be sound
in science, especially if one has good reason ¢epca false theory (one such example
given by Laudan is that one may have good reasorefurrecting the Ptolemaic theory
if one is poor and the Vatican is awarding gramts duch research). The fact that a

broader definition of rationality has been given anti-realist account relieves the
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dilemma of theory choice that is faced by scienti@alists. Anti-realists do not need to
be confined to arbitrating the true theory amosgiials, which is corresponding to the
reality. On the contrary, anti-realists tend tdede their criteria of theory choice by
detaching correspondence truth from the rationalitghoice. As for Laudan, a choice is
deemed rational if the chosen theory is more affeéh problem-solving as compared to
its rivals. In Laudan’s account, problem-solvisgai concept that is not equivalent to the
correspondence between theory and reality; ForRraassen, empirical adequacy is the
criterion of theory choice. An empirically adegaéteory fits the reality well at the level
of phenomena, but there is no correspondenceaesdtip with the unobservables. Van
Fraassen'’s tenet of “acceptance is not belief” (vemassen 1985, 246) clearly illustrates
that theory choice does not involve realist exiséérassumption of the unobservable

entities and processes.

It is noteworthy to mention that anti-realists ead® some extent of pragmatism in their
accounts for scientific theory and theory choié®r example, van Fraassen’s account of
theory acceptance is based on the good will irelilg that the capability of a scientific
explanation justifies the acceptance of a thedfgr van Fraassen, a theory is accepted
because there are pragmatic reasons to believé thatrue’. Similarly, Putnam asserts
that scientific activity has its human perspectivaplying that observers’ role is a
necessary factor in constructing scientific the@ytnam 1990, 7). For Putnam, theory
choice is rational so long as it is pragmatic. te interpretations of theories are
allowed—consequently, there are multiple possiegitin theory choice—because

Putnam has rejected the correspondence theorytbf tin the face of rival theories, one
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may evaluate the merits of them from various perspes (e.g. simplicity, robustness
etc), based on the multiple interpretations of tlemo Given an agreed criterion for
theory choice, one may have different opinion frbime peers, as they interpret the
theories from their own perspective. One such g@tans the disagreement between
Schrodinger and the Copenhagen school on quantysicshwhich leads them to favor
different theories. Putnam points out that “thaythe theory is understood’ can't be
discusseaithin the theory.” (Putham 1979, 136) Hence, if a thiesan be understood in

a pragmatic way beyond its content, it may as Wwellchosen based on its pragmatic

merits.

Anti-realists are exposed to answering a specifiestjon: Given an array of rival
theories that equally fulfill the criterion of ratiality (be it fulfilling van Fraassen’s
empirical adequacy, Laudan’s effectiveness of m@wbsolving, Putnam’s internal
realism/pragmatism, or Cartwright's pragmatic ajgioin model choice), how does a
choice to be made among them? The question isrraibky to answer as anti-realists’
definition of rationality is broad in scope. Ifehanswer is that any one choice is
acceptable in this situation, scientific realistayntlaim that the anti-realist criterion of
theory choice fails to be decisive under certarswnstances. However, although anti-
realists’ solution to the problem of theory choimay not appear decisive, there is no

threat of incurring relativism because rationaityhe working principle of anti-realism.
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