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1. Introduction

The connection between rationalism and scientificliswa has been given some
consideration, albeit in broadly “externalist” (i.dstorical and value-theoretic) fashions by
Boyd (1985), McMullin (1993), Psillos (1996), and Smart (1963)argue here that a more
rigorous treatment of the subject can be undertaken, wWhgthlights aspects regarding certain
methodological issues centering on particular epistegicdl and metaphysical notions
characteristic of the central role that models ptatheory-formation. Such notions are usually
relegated as topics of interest “internal” to the ploifids/ of science, insofar as particularly
unique features of the domain of study (science) are alestrast/ay from other broadly
characterized cultural or contextual issues which patenthe field. In particular, the analysis |
present essentially employs the tools of Chalmers’ (20@0@dal rationalism,” applied to the

target domain of Giere’s (1985, 1988) “constructive realiém.”

As | discuss in greater detail below, although Chalhpegect is usually associated with
his particular interpretative rendition of “2D semasiti€2DS)—e.g., as presented in Chalmers
& Jackson (2001) as well as in a more inchoate for@@€halmers, 1996) and certainly alluded
to in (Chalmers, 2002)—there are good reasons not to focessxely or exclusively on this
apparatus per se, lest one lose sight of the modat fooesthe semantic trees. To put it another
way, as | argue below, at best one could view the BEABS in Chalmers (2002) as secondary,
in the face of the more essential epistemologicdlraataphysical claims he makes therein. Not
only do the latter points provide an optimal framework mol one can subject Giere’s notions
to closer scrutiny, but they may also go a long waynswar to some of Chalmers’ many critics

(e.g., Bealer (2002) and Winstanley (2007), among others) who doptde issue more with
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his stronger claims pertaining to particular hermeneuticalcesadealing with 2DS per se. Such
issues, as | claim and argue below, do not seriouslytdmrdar for that matter may not even
apply in a relevant manner) to some of the basic poimigake here concerning constructive

realismgqua modal rationalism.

Subjecting scientific realism to a more systematicdahoanalysis has distinct
philosophical advantages which | hope shall be made appardm ensuing discussion below.
| chose Chalmers vis-a-vis Giere, due to the many concdptkadjes the latter may offer to the
former, as a constructive example, or as a “base” das a more generally meta-inductive
argument strategy that | wish to preséntHowever, a few brief remarks can be made here
regarding the “inductive step” of my argument strategy; figuratively speaking, the generally
recursive features stemming from the base case thattedihat | consider to be the significant
structural patterns regarding some of the significantepisiogical and metaphysical features of

scientific realisnrgua modal rationalism.

For starters, despite the many diverse emphases dplace methodology and
epistemology by various arguments advancing the casecientific realisty au fond this

position is primarily underwritten byraetaphysicatlaim and, secondarily, bysemanticone:

(SR-1) The degree of explanatory coherence and presli@tiouracy of any given theofyis in

direct measure to itsuth.

The above platitude (SR-1) is one in whisfima facieany scientific realist would assento.
Metaphysically, of course, as entailed by SR-1, the moshinentone played by a theory’s

unobservables has to do wittpresentingor corresponding to propositions and states of affairs
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concerning some of the world’s essential features sulgesttientific prediction and explanation.
Unobservables are, in that regapdcethe difficulties associated with verisimilitude (memed

in n. vi. below), are better thought of as being “fadlibkracities than “convenienffictions”
(Teller, 2004) Hence, the primary metaphysical claim Inezee by the realist has to do with
assessing a theofly’s capacity at characterizing the transcenfleptopositional structure of
features of the world which (in principle) could fall undeientific scrutiny® The secondary
aspect of semantics concerns the specification Dfsaruth-conditions As | discuss below,
intensional semantics likewise characterizes a notib‘meaning’ fundamentally in terms of
representation(Nimtz, 2005). Hence, the venyeaning of unobservables hinges on their

representationatapacities.

The modatationalismof Chalmers (2002) on the other hand can be vieweidndas an
epistemologicaéndeavor—suggested (of course) by the very terms. Amongretisons, this is
also signaled in Chalmers’ interpretation of 2DS, inclhihe “vertical dimension” of worlds
depictepistemigpossibilities such that the “diagonal” primary intension “capture[s¢pistemic
dependence on meaning.” (Nimtz, 2005, 10, emphasis added). Mgrfdvis this dependence
of truth and reference on our ability to determine extessin epistemically possible worlds that
Chalmers captures by means of his framework.” (Nimtz, 2005H8hce, just as Chalmers’ very
efforts essentially attempt to set up a concordandeees epistemic conceivability and
metaphysical possibility, so an effort for a similapprochement between scientific realism and
modal rationalism attemptsout court metaphysical-epistemological concordance in the
philosophy of science. To be sure, just as Chalmers¢<rie.g., Bealer (2002), Winstanley
(2007), etc.) have accused him of overreach, the same loewddid for the project here, should

4
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not the appropriate qualifications and clarifications udgsequently brought to light, as I strive to

achieve in the appropriate sections below.

On an even more broad and general level (i.e., thealfm...” concluding claim in my
meta-inductive strategy) however, one can argue (asFai®,(2007) does concerning the topic
of dispositions) that the issue of modality is obviouglyilosophically fundamental and

ubiquitous. Writes Fara (2007, 1):

The topic of dispositions is interesting in its own right it derives further interest from
the fact that appeals to dispositions have been made tinahesut every area of
philosophical enquiry. There are explicitly dispositioaaalyses, for example, of mental
states, of colors, of value, of properties...dispositioage been enlisted, in one form or
another, in the service of illuminating phenomena ran@iom our understanding of the
logical constants to the nature of beauty. Philosopimeseisted in just about anything

should be interested in dispositions.

One could practically substitutealva veritatethe term ‘modality’ for every instance of
‘disposition(/s)’ and the above passage would read jusesiasively. Whether one is working
in semantics, epistemology, or metaphysics, in wigatphilosophical domain or specialty, i.e.,
philosophy of science, philosophy of religion, etc., achiegoigne clarity concerning a rigorous
analysis of realisngua modal rationalism shall prove itself to be diredbgneficial: Forall

philosophical fields, to varying extent and degree, weesith questions concerning realism
versus anti-realism concerning their essermtiellysandaTo characterize such wrestling in the

‘court’ according to the protocols of modal rationaljstan only enhance, if nothing else, the
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respective struggles with more systematically refined degaee elements of “philosophical

sportsmanship®
2. Constructive Realism-A Brief Overview

As suggested (n. iii. below) “constructive” is ambiguous, Hecking (1982) for instance
adopts the same terminology characteristic of hisimersf scientific realism, which diverges
substantially from Giere’s (1985, 1988). In particular, Hagkand Giere differ on what
constitutes the essential ontology characteristicthef basicunits of descriptionof their
respective projects: For Hacking, it is #xgerimen{and its associated protocols of construction
and design), whereas for Giere, it is thedel (with its respective design and interpretation

protocols).
2.1 Constructive Realism’s Ancestor: Van Fraassen’s Constctive Empiricism

However, despite their divergences, both Giere’'s aadkldg's positions can be viewed as
realist rejoinders to B. Van Fraassen’s (1980) ‘constraamwpiricism’: “To be an empiricist is
to withhold belief in anything that goes beyond the actuaenfable phenomenanvolving a
search for truth only about what is actual and observab{#980, 202-203, italics added)
Moreover, aconstructiveempiricist regards the primary value of scientificaihes as developing
“imaginative pictures which have a hope of suggesting natersents about observable

regularities and correcting old ones.” (Van Frassen (1980, 1983) 1082)

Van Fraassen’s first passage cited above indicatesotistructive empiricist's metaphysical

and semantic rejoinder to (SR-1): Truth-conditionsrastricted to the class of abservablesf
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Xi

a theoryT.” Van Fraassen refers to this restriction of truthelitions as a theory’empirical

adequacy

(CE-1) Science aims to give us theories that arerarajly adequate; and acceptance of a theory
involves as belief only that it is empirically adequaf®]hat it [T] says about the
observable things and events in the world is true—exacilysaves the phenomena.’

(Van Fraassen (1980, 1998) 1069).

The subtly epistemic twist for the constructive emgst involves thisbelief versusacceptance

distinction alluded to above. According to Van Fraasssalism entails that:

(SR-2) Science aims to give us, in its theoriesa[liferally true story of what the world is like
and [2] acceptance of a scientific theamyolves the belief that it is tru€1066, italics

added).

The anti-realist hence is free to deny either theaptgtsical-semantic claim [1] of (SR-2) or the

epistemic claim [2]. The constructive empiricist dertige lattet':

(CE-2) [T]he literal construal of scientific languagencerns our face-value interpretation of its
meaning...By distinguishing.accepting a theory and believing it to be true,
...constructive empiricisim] recommends a position of cagigcism towards the

theoretical [i.e., the unobservables]. (1233-1234)

Hence, given that (CE-1) & (CE-2) entail that thascgentific theoryT makes literal
truth-claims one may remain metaphysically agnosticatde (regarding’s unobservables)—

l.e., accepting T’s literal story insofar as it retains its empiricadleguacy or “saves the
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phenomena” to its fullest extent—what characteribesrendition of empiricism as specifically
‘constructive’? Aside from the role played bis “imaginative pictures” mentioned above, there
resides also the essential role playedinstrumentationand experimentatiorvis-a-vis theory
construction In particular, the former test the empirical adeguand guide in the continued
construction and completion of the latter, while (censely) the latter formulate questions “in a
systematic and compendious fashion” and guide the desigexmdriments conceived and
implemented with the goal of answering such questionsngrather thing&" In this regard, it

is worth mentioning in passing that Hacking’s notiorf‘afnstructive” remains faithful to Van
Fraassen’s, according to the letter. Neverthelesfhe“[constructive realist] experimentalist
does not believe in electrons because,...they ‘save thepiegia’. On the contrary, we believe
in electrons because we use thentteate new phenomena.”(Hacking (1982, 1998) 1164-
1165). In this manner, Hacking’s epistemic and methodolbgmiats echo Giere’s. “From the
standpoint of [constructive realism] to understand a sysseta know how it works.” (Giere

(1985), 85) I now turn to Giere’s points in greater detabl.
2.2Giere’s Constructive Realism

Though Hacking, as | briefly mentioned above, employedténm “constructive” in a
mode and manner seemingly faithful to Van Fraassemettetter, it appears that R. Giere (1985,
1988) may be far more attuned its spirit of interpretatiomscience, he [Van Fraassen] claims,
it is the models, not the linguistic forms, that occugyter stage...[Moreover] the proper
language for philosophical study of science is mathematatsmetamathematics.” (1985, 75-

76) Nevertheless, Van Fraassen’s notion of empiaidatjuacy should give one pause, since:
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[W]e see van Fraassen constructing a model of sciemt@téempting to show that the
model [itself] is empirically adequateQnly occasionally [however].does he argue the
case at a level of scientific practiceBut it is at this level that empiricism stands or
falls...[For example,] [i]t is very difficult, | think,a save the phenomena of molecular
biology, as a scientific enterprise[E.g.,] [m]uch time in Crick’s laboratory was spent
[on]...representations of nucleic acids in their scale moded.,[ on T's
unobservables]...not striving merely to account for spotsXaay photographs. [i.e.,

saving the phenomena]. (1985, 95-96, italics added)

In other words, it appears somewhat ironic that givervte Fraassen’s valiant efforts to bring
philosophy of science down from the stratosphere of #gicand meta-mathematically
regimented “rational reconstructions” and plant iest fimore firmly in workaday empirical soil,
au fond his project seems to overlook the very salient festun scientificpractice that

underwrite itsempirical successin thefirst place*

For Giere, as mentioned above, thedel (understood in the cognitive sefi3eand its
protocols dually shaping theory-construction and theorgtdaiion takes center stage, in terms
of being the essential unit of description in this exglana“‘success story” usually attributed to
‘mature’ scientific theories deemed (at the very leasteliable. A particular example of such a
model Giere discusses (1985, 75-82; 1988, 64-81) is that of thelimeesional simple
harmomic oscillator (1IDSHO). The 1DSHO, in its vasomathematical formulations,
characterizes a prototypical “exemplar” (Kuhn, 1962) insefat optimally instantiateall of
Kuhn's five essential values governing theory-choice (1977, 1968%¥istency, accuracy, broad

explanatory coherence, simplicity, and fecuniffty. Regarding the issue of fecundity, for
9
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instance, the 1DSHO has been employed to a high degreedétpre success to diverse and
manifold phenomena in classiaaid quantum mechanic¥’ For the sake of simplicity, one can
consider the 1DSHO in terms of the theory of classiwachanics only—which would involve
(in the case of translational motion) an ideal umfiyrdense massr() connected to a massless
spring with stiffness parametkrsliding on a frictionless horizontal surfd¥e characterized by
initial conditions ko, po) (position and momenturi) whose time-evolution in( p) phase- space

is governed by the differential equations (Hamilton’s eguatof motion):

(Eqn21) X-H dp_ _oH
dt  op dt  ox

The functionH (x(t), p(t)) = T(p(t)) +V(x(t)) is the system’s “Hamiltonian” representing (iristh

simple case) a direct sum of functiofsand V (homogeneous ip and x)™ which in turn

p(t)?

represent respectively the system’s kinetic ener@yp)= >
m

and potential energy:

V(x) = 2ot ).

Giere asks, in this particular case: “[W]hat ie tklationship between theoretical models,
so conceived, and real oscillating systems suchoascing springs, pendulums, and vibrating
molecules?” (1985, 78). According to Giere, thevarsdepends on how oneterprets the

model'smodal scopgof which he suggests six progressive cases (X855,

Casel. Extreme empiricism: The 1DSHO model (i.e., ‘model’) simply agrees watbservedpositions
and velocitiego the present time.

Case 2. Extended empiricismThe model agrees witlll observed positions and velocities
past, present, and future

10
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Case 3. Actual empiricism The model agrees witall actual positions and velocitieghether
observed or not.

Case 4. Modal empiricism The model agrees withll possiblepositions and velocitiesf the
real system.

Case 5. Actual realism:The model agrees witthe actual history ofall (or most) system
variables.

Case 6. Modal realism:The model agrees witall possiblehistories ofall (or most) system
variables.

Consider pacethe problems associated with verisimilitude as briefgntioned in passing in n.

i. and n. vi. below) the phrase “agrees with” to paragghasimilarity relation (both in terms of
respectas well asdegree—e.g., n. xv. below.) “The designated real systerinsilar to the
proposed model in specifiedspectsand to specifiedegrees (1985, 80) Giere argues that Van
Fraassen’s constructive empiricism is best charaetkrin terms of case 3, i.e., constructive
empiricism is actual empiricism. Constructive realison the other hand, whether broadly or

narrowly interpreted, instantiates cases 6 or 5 respégti.e., modal or actual realism.

So according to Giere’s claims, realism versus antismealk an issue which can reduce
to questions concerning modality. Prior to subjecting Giere’s constructive realism to
Chalmer’s modal rationalism (which | present in thdofwing section below) it is important to

take note of several key issues distinguishing the ab®esca

(CR-1): What distinguishes realism from empiricisms harimarily to do with the issue
conceivability (i.e., epistemic possibilityaccording to Chalmers): The realist makes a
strong modal similarity claim by quantifying over all (opst) system variables which

can (for instance) be potentially generated by all conb&vmathematizations (modulo

11
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consistency and relevanc®). The empiricist, on the other hand, would remain (at)be
metaphysically and semantically agnostic: goservableoscillatory system ultimately is
mediated via its position and momentum, to an agreed-uponaag&tir Any extra

variables generated by some mathematization thereofjldstat best (to recall Van
Fraasen’'s quip) be seen as “imaginative pictures” aime@aaing the phenomena’

ultimately indexed by andp.

(CR-2): “All possible histories” represeabunterfactuakcases (i.e., metaphysical or ‘secondary’
possibility). Metaphysical possibility characterized ceufatctually is something all 2D
semanticists (Chalmers, Kaplan, Stalnaker, etc.)eagpen—as it is ultimately based on
Kripkean (1980) considerations rendered precise through inteths&emantics (a subject
to be discussed in greater detail in the following sacbelow.) Laying such niceties
aside, however, it is intuitively appealing that metaptalspossibility should be
characterized counterfactually: Certainly cert&nts about the actual world (knowan
posterior) must presuppose any entertainment of possible worlds.ryinga such
counterfactuals in the above case amounts simply tangolhe Hamilton equations of
motion for different (i.e., other than the actual}ialiconditions. Again, the antirealist
views such variations by demurring from making any metaphysicamitments thereon
vis-a-vis the model. The modal reaff&t (or strong constructive realist) on the other

hand insists that such variations agree with robust metagathypossibilities.

(CR-3): Combining (CR-1) and (CR-2), the constructive seatan then infer a bold
conceivability-possibility claim which | shall analyZarther according to Chalmers

(2002) in the following section below.
12
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3. Chalmers’ Modal Rationalism-A Brief Overview

Certainly since Kant (1781, 1965) lively interest has burgeonedetning the question of
the nature of any interrelation among epistemology,aptetsics, and semantics, with their
associated fundamental distinctions af priori/ a posteriori, necessity/contingency, and
analyticity/syntheticity (Baehr (2006), Casullo (2002), 95nfd (2005), 11; etc?)’ Since S.

Kripke (1980) interest in exploring this question continuesutgdon with especial liveliness.

3.1 Modal Rationalism’s Ancestor: Kripke’s Intensional Sematics

Although (as | briefly mentioned in § 1. above) | argueehé&hat Chalmers’ modal
rationalism shouldhot be reduced to certain (tendentious, by the lights of swintes critics)
interpretative claims he advances concerning 2DS in his (2802l as in other sources (1996,
Chalmers & Jackson (2001), etc.), it hardly follows thaef mention should not be made
concerning this particular semantic research program Wwbaioh, he as well as others (Kaplan
(1989a, b), Stalnaker (1978, 2004)), articulate their positioks.in the previous section, in
which | articulated elements of Van Fraassen’s caoBtte empiricism, for the central reason
that Giere’s and others’ claims (Hacking (1982, 1998), ChundnfaHooker, Eds. (1985)) were
some of his respondents, so Chalmers, Kaplan, andagtals 2DS have evolved vis-a-vis
Kripke’'s (1980) particular development oftensional semantics]l]ntensional semantics is
driven that we can model the representational propertiesr language by assigning intensions
to terms and sentences. From this, a signifioath-semantical conditiofollows meaning and

is intimately linked to modality.” (Nimtz (2007), 2)

13
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Nimtz (2007, 1-2) summarizes such meta-semantical conditad intensional semantics
below, for any sentence S in languageand for any worldw—i.e., a “comprehensive

counterfactual alternative to the way our actual wotld(i9 in totality o/

(A.) Meaning isrepresentational Any sentence S’diteral meaningis based on its capacity to

representstates of affairs, facts, etc.

(B.) Truth conditions of S = S’s representational conteat, the way S represents can be gauged in

situations in which S is true.

(C.) Truth-conditions are truth-value distributions over possiblddsoFor any worldw [0 @/ in

accords with S’s claim, S’druth-conditions can be specified by assigning \aaluation

v: Z x&/ - { T, O} such thatv(S,w) =T.

(D.)Extension iscompositional S’s formal structure is determined by the reference{s)tso

descriptive terms. “[T]he extension of a sentence in a Iplessvorld is determined by the

extension of its constituent terms have in that wor(&)”

(E.)Intension iscompositional This automatically follows from the very notion of intensiamich

is characterized as #&unction and hence is structure-preserving regarding the (ed§entia

Boolean) set-theoretic connectives of its domain, as well rdega the (associative)

compositional map

To spell these generally technical points out in numecrete detail, consider the last
condition (E.) in terms of Kripke’s particular approg®finstanley (2007), 20). Intensions can

be partitioned into the following classes:

14
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(i) Term Intensions fr: @9 - E  whereE is the class oéxtensions

(ii.)  Sentence Intensions fz: &/ -V  whereVis the set ofruth-values™

(i)  Predicate Intensions fp: @/ - M wherell is the set otlassesr properties

(iv.) Singular Intensions f;: @/ - © where @ is the set oindividual objects

So, to illustrate by way of simple example, consider gertence S: ‘Bill Gates is rich.” In
(binary) logic, the sentence’s intensidg @/ - { T, [0} of course assigns the actual world
W, O @/ the valuer, i.e., for SO Z: fs(w,) = T. Its subject term is of course singular, with
intensionfy: @ — {b}, in which {b} is the singleton containinlg (the logical constant denoting
the proper name: ‘Bill Gates’). The sentence’s prdicntensionfz: @/ - Mg in which Mg =

{x| R¥, whereR is the ‘is rich’ predicate. Now, &, in the substitution instance in the free formula
[b/X]Rx= Rbyields the true statement, which is tracked by the casitipoal characteristic of the

intension&": fs(Wa) = forr(Wa) = (fir fr)(Wa) = fr(fo(Wa)) = fr(b) = Rb.

More important, however, note that the singularnsi@n f, assignsall worlds to the
singleton {}, i.e., proper names anggid designators Their singular intensions pick out the
sameobject in every world where that object happens to existthis particular instance, the
predicate intension for ‘_is famous’ doest rigidly designate, clearly, since there’s nothing
substantial about being ‘famous’ in any metaphysically roimay. (One doesn't talk of nature
‘carved at the joints’ according to such social valedsjously.) On the other hand, natural kind
predicates like ‘_is KD’ rigidly designate, since metaphysically speaking this predisatieei
actual referencgPutnam, 1975) of the natural kind (likewise rigidly desited) term ‘water.’

15
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Hence identity statements like “Water is;(3{" “Hesperus’ is ‘Phosphorous’,” etc., are
necessary by virtue of the necessity of identityyf x=y —» (X =y)] and because their subject

and predicate terms (proper names, natural kinds, aefeatnces) rigidly designate.

Epistemically, however, such identifications of rawith HO, etc., are clearlya
posteriori®™"  Thus, “necessary truth aral priori knowledge do not coincide Pace Kant,
metaphysics is autonomous from epistemology.” (Nim2906), 3) Furthermore, objects and
samples themselves, so rigidly designated, determeieadn intension, nohowone identifies
them. Hence, “Kripke concludes that the identifying knowdedgcompetent speaker associates

with his termscannotbe what determines the reference and truth-conditibhss expressions.

PaceFrege, semantics is autonomous from epistemolodyd)(i
3.2 The General 2DS Response

One can appreciate the (superficially) historical pasabietween B. Van Fraassen (1980)
and S. Kripke (1980). Both are innovators, culminating byisgek transformtheir respective
traditions (e.g., empiricism and intensional semantiespectively). Both make bold and
original claims, upsetting decades if perhaps not centunesth of largely unquestioned
fundamental assumptions concerning certain basic “ismghilosophy and in scien¢& And
finally, both had their host of critical respondentsowargue that their claims ultimateider-
reachto the extent that they are unable to support, in &héay fashion, what perhaps appear
secunda facias ham-fisted pronouncements: Giere, as discussed ammses Van Fraassen
of not having delved deeply enough into gémpirical study of theory-formation and articulation

in the sciences to support his constructively “empiridaBsis. By the same token, despite
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significant differences in mutual interpretation, the 2@Search program of Chalmers, Kaplan,
and Stalnaker evolved as a similarly critical respotseKripke and Putnam’s intensional
semantics: It isiot enougho characterize meaning in terms of variations ohtagnditions vis-

XXX

a-vis certainfacts One must also consider what the sentences themselas i.e., the
speaker’sintention (and intentionality), in some key instances involving indexical claiffis.
Certainly, for that matter, the 2DS perspective hold$ Kripke’s project is notit enough nor
even sufficientlydevelopedenough, to warrant his aforementioned counterclaimsatat K.e.,

that metaphysics is autonomous from epistemology) and-reme (that metaphysics is

autonomous with respect to semantits.)

As in the case of Hacking and Giere borrowing mucleited and in spirit from Van
Fraassen's notion of “constructive,” so in a similanmmer 2D semanticists borrow and

incorporate much (in letter and spirit) from intensicsehantics:

[T]wo-dimensional semanticists agree that our semaihias to account for this two-fold
dependence on meaning and fact, and they agree that weptane both dependencies
relying on the apparatus of worlds and intensions familiawmfrintensional
semantics...add[ing] the distinction between counterfaandlactual worlds...mak[ing]
use of the threefold distinction of kinds of intenstbis effects...Put generallyhe truth

of an indexical sentence in some counterfactual world depends [on] wiie case in
that world, and it depends on what is the case in the actual sityatidcime actual world

it is uttered in...What [therefore] gets discriminated two different roles the very same
possible worlds can playassuming we can specify for worlds considered as aetual

centre consisting of a speaker, a place, and a timentZ (2007), 4, italics added)
17
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So, loosely speaking, on can conceive of the ‘horizorgais characterize@’ la Kripke’s

metaphysically counterfactual worlds/(cr) , referred to as ‘secondary intension’ in 2DS. But

there still remains the ‘vertical’ axis characterized'primary’ intension and indexed according

to worlds considered-as-actuak(,).

A few technical clarifications:

(2DS-1):

(2DS-2):

A necessary condition all 2D semanticistsntaan is that the worlds considered-
as-actualmust be centered. l.e., in that regard, they must havecmriti
metaphysical “internal” structure to support indexicalityalving (at the very
minimum) individuation according to speaker and his/her spatiotemporal
location &s,ts). One could further fine-grain and add the speakmoist of view
(Winstanley (2007), n. 19, 23) which would necessitd® intentionality
Hencé™: @/ A O 9/ ce This centeredness is necessary since, as mentioned
briefly above (and in n. xxxi below), indexical claims likeam in NYC” not

only vary in secondary intension (“I am MYC) but also nontrivially vary
according to what the speakareansby “I” which obviously, for that matter

depends upon whig the speaker and what his/etentionsare.

This “three-fold distinction of kinds of intems” alluded to above by Nimtz can
be precisely characterized via the following: Rrjmary Intensionfp: O/ 'a— <.
b.) Secondary Intensiofis: 9/ ce— . c.) Diagonal: o: %/ 'a— (V ck— ). The
co-domains¢ represent generalized extension classes which carporete (as

subclasses) the respective codomains (discussed in p. &) abverm, singular,
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predicate, and sentence intensions, respectively. Thgomial intensionfp
“portray specifically how [an] expression’s primary asdcondary intensions

interlock.” (Nimtz (2005), 4)

So much for all that the two-dimensional semarts@greeupon. Differences however
arise regarding methodological, metaphysical, and epistemys ofinterpretingthe ‘vertical’
dimension®/ a. Nimtz characterizes this interpretative difficuiythe form of two fundamental

guestions (ontological and epistemological, respectiyély)

(Q1): Whatare actual worlds?/ a?

(Q2): What is theprecise reasor2DS requires)/ a and primary intensions?

Though | shall discuss Chalmers’ modal rationalism ini@#ar, to get a sense of their varying
projects | mention briefly in passing the answers to (1) (Q2) that Kaplan (1989a,b) and

Stalnaker (1978, 2004) offer as well, according to Nimtz.

Kaplan’s work on demonstratives distinguistemtent from character. The former
applies when uttering a linguistic token, i.e. an expressarurring in a&ontext—e.g., consider
the token utterance S: am in NYC.” The indexical toker’‘refers, but carries no meaning—
expressing theontentof a proposition a speaker and hearer can grasp ipan@tular context
of utterance. On the other hand, the linguistpe‘l’ in an expression-type (apart from context)
‘I am in NYC’ does notrefer, but carriegneaning (Grammatically, it is a first-person pronoun,
etc.) Its overall meaning expressexanventional rule i.e., character that it refers to a

particular speaker who would utter the token in a padicthntext. “[T]he sentence type [l am
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in NYC’] does not express a proposition. But having graspgednéaning, any speaker will
know which proposition token of this type expresses uttéred in a context.” (Nimtz, (2005),
6). Thus Kaplan’s interpretation of 2DS entails thauacworlds arecontexts(in answer to

(Q1)) and (in answer to (Q2)) “we need actual worlds amdgry intensions to account for the

context dependence of language.” (7)

Stalnaker’'s ‘metasemantic’ approach on the other hakes into explicit account the
speaker/hearer'mean of (re-)interpretatianWhen the content of utterance goes against some
conventional rule (e.g., when a speaker says “HespgrBlosphorus” fi=p’) but transposed
them by mistak&") “the hearer draws on his meta-semantic knowledge tti@tstandard
semantic meaning of some expression depend on featurag afictmal world.” (8) l.e., the
hearer may respond above to the speaker’s transpobii correcting him: “I understand what
you're saying, we’re talking about Venuslowever ‘Hesperus’ f] is the name of thevening
star, but you said.”, etc. Hence (answer to (Q1l)) actual worlds are Spmle alternative
environments” one may have introduced certain termsdn (n the above case, assignimthe
name of the morning star.) Actual worlds and primarynisiens are needed “to capture actual-
world-dependence of semantic meaning and hence to descriasemeantic facts,” (ibid.), i.e.,

the answer to (Q2).

Chalmers’ approach, which of course | shall devoteuska attention to in the
following section, is distinguished from Kaplan's andl8aker's in namely being the most
explicitly epistemic Where Kaplan and Stalnaker focus on content andactear vis-a-vis
utterance tokens and types, meta-semantic rules ghassnt vis-a-vis reinterpretations modulo

dependence of the (actual) world’s particular factaesvely; Chalmers, on the other hand,
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answers (Q1) and (Q2) by arguing that actual worldsepistemic possibilitieswhich are

required to “capture epistemic dependence on meaning.” (10)

In closing here, | may offer another analogy witke previous discussion—Hacking’s
attention paid to Van Fraassen’s use of the term toacts/e’ follows the latter’s program more
to the letter, since Van Fraassen was specifically referring to éxmgertal design and
construction. Giere, on the other hand, injected afhaitly epistemicapproach—by ascribing a
centrally cognitive approach characteristic of ‘constuactvis-a-vis modeling. By the same
token, Kaplan and Stalnaker appear to follow Kripketensional semantics hete the letter
by applying 2DS to what may be viewed as anomalous ornigcki the Kripke-Putnam
approach. On the other hand, Chalmers appears to wnestk with thespirit of Kripke’'s
approach by explicitly injecting a centrally epistemoée to counter Kripke’s conclusions contra

Kant and Frege alluded to above:

[Chalmers] maintains that Kant is right. There ideep link between necessity aad
priority, for a sentence is epistemically necessary if ang bl is a priori. Chalmers
also holds that Frege is right. Semantics is indeeded in epistemology. For the
identifying knowledge a competent speaker associates weitlbehms, as is revealed by
the epistemic intensions she associates withréigisely iswhat determines the reference
and truth-conditions of her expressions. Here, metaghys not autonomous from

epistemology. And neither is semantics. (Nimtz (2007), 10)

3.3 Modal Rationalism-The Heart of the Matter
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Openly challenging Kripke (1980) by professing an interpretatie¢hotdology which
would, among other things, vindicate Kant and Frege, st@a,risky enterprise. Chalmers has
his fair share of critical respondents (Bealer (2002)ystéinley (2007), Yablo (2002), just to
name a few). As | mentioned however in places througthe above essay, there are good
reasons to cleave thgeneral issues centering on modal rationalism that Chalmers (2002)
discusses, from his more pointedly and avowedly epistetmaracterization of 2DS (1996,
Chalmers & Jackson (2001)). These issuesl@tenct but obviously notisjunct They overlap
to the extent of necessitating, among other thisgsne exposition of Kripke’'s intensional

semantics and 2DS, as | endeavored to show above.

Chalmers (2002) never mentions Kant or Frege in anytantiz way, and basically only
explicitly discusses 2DS in an off-hand expository marih&6-167, 179). The project here, in
my view, shares a resonant theme with Casullo (2002),anssfa serious attempt is made to
epistemicallycharacterize tha priori qua as a bona fidepistemicnotion, in its own right™"
However,pacetraditional epistemology past and present, Chalmantsialy doeshot tackle the
issue in terms of attempting pwmsitivelycharacterize what is meant by ‘experience’ vis-a-vis the
a priori’'s notion of “non-experiential sources of justificati” This, of course, is a core
theoretical problem pertaining to the analysisaoprioricity per se (Baehr (2006), Casullo
(2002), etc.). Instead, appealing to the ubiquity of modal judtgneve make, vis-a-vis
epistemic conceivability and metaphysical possibility aberations (mention which was briefly
made in 8 1., above) Chalmers draws our attention tonarable tradition in philosophy,
utilizing a priori methods to make modal claims which “often...draw conclusamait matters
of substantive metaphysics.” (2002, 145) In this respedgirbijsct resembles Casullo’s, insofar
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as they both offer non-reductive analyses of this (aherpepistemiccategories treated as
fundamental non-primitiveinalysandasubject to fruitful epistemological scrutif{’ As the
title ‘modal rationalism’ suggests, his point remains liccidate how a cleamethodological
connection (without a conflatiomhediated by modalitfrom anab initio epistemological basis

to a metaphysical claim among other things comprisesreerstone in manifold domains:

(MR-1): We find this structure [(i.) Epstemic claim (wiltan beconceivedi= (ii.) Modal claim
(what ispossible what isnecessary= (iii.) Metaphysical claimfature of thingsn the
world)] in many different areas of philosophy; in argurseaibout whether the mental is
reducible to the physical (or vice versa); about whethasation and laws are reducible
to regularities in nature, about whether knowledge is ticlinto justified true
belief...there is at least some plausibility in the itlest conceivability caact as a guide

to metaphysical possibility. (Chalmers (2002), 145-146, italitked)

Chalmers’ opening claim (MR-1) above can certainlye&ended into issues in the
philosophy of science, as well as in the epistemic mextin many domains of science per se.
The former point | make of course is the core thesihis essay: Chalmers’ characterization of
conceivability-possibilityqua modality serves as an optimal framework for Gierecslat claims
in his constructive realism, and thus, in a more gersenage, a substantial bridge may be built
connecting elements of rationalism with realism, nglolines informed by elements of

contemporary 2DS and modal epistemology.

My second correlative claim above, which | will ramtdress in much detail here (in the

interests of space) may seem however faulty: Didrhohe already remind us that one should
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never mix armchaira priorizing with bona fide a posteriori empirical science? Certainly
Chalmers does not disputigat “[I]t is very implausible that conceivability entaiphysical or
natural possibility.” (2002, 146) However, by the same tokéumne’s dictum can also be
wielded as a heavy cliiy”", for it is equally naive to claim that meaningful scieloesot (at
least onoccasion follow the schema as outlined in (MR-1) above. Irtipalar, one need only
witness all the fruitful research by those in the “ctigaiturn” in philosophy of science
elucidating the essential role played by the activity of scientists developingotight-
experiments® (Giere (1985, 1988), Goldman, Ed. (1993), Nersessian (2002), Petitat.,
Eds. (1999), Sorensen (1992), etc.) Contra “broadly Kripké&®0) claims concerning the
metaphysical necessity of natural laws, Chalmers likewigers a similar point in defense of

(MR-1) for the workaday scientist:

(MR-2) [E]ven if not all conceivable worlds are metaphgfly possible worlds, w&eeda
rational modal concept tied to rational consistencgarceivability to best analyze the
phenomena in question...even if all worlds with differematwd of nature are
metaphysically impossible, it will still be tremendously fus¢o have a wider space of
logically possible worlds (or world-like entities) withfferent laws, to help analyze and
explain the hypotheses and inferences of a scientisttipagsg the laws of nature.
Such a scientist will be considering all sorts of raity coherent possibilities involving
different laws; she will make conditional claims agggage in counterfactual thinking
about these possibilities; and she may have terms..rtfogtively differ in meaning [i.e.,

‘color’ as used in quantum chromodynamics]...To analyesdéhphenomena, the wider
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space of worlds is needed to play the role that [cofaateial] possible worlds usually

play. (Chalmers (2002), 193)

Claims (MR-1) and (MR-2) applied to philosophy and to sa@genespectively, of course
are instances of Chalmers’ articulated response toahssvers to Nimtz' (Q1) and (Q2),
discussed in 83.2 above. (MR-2) in particular of course sdsves to rationally ground Giere’s
notions of the centrality of models, as discussed®ar? above. It paves the way for an
articulated exposition on how modality (claim (ii.)(MR-1)) acts as the gateway between what
goes on in the scientist's mind and what gets eventuadlgslated as reliable science,

appropriately metaphysically conditioned.

So far, however, an anti-realist like Van Fraasseunld probably not dispute anything |
have discussed thus far, in this sectif. As suggested by Giere, the issue distinguishing anti-
realism (specifically empiricism) from realism hasdo with how narrow or wide one makes the
modal gate—in order to pass over from the workshop afghbexperimentation and modeling
into the fields of metaphysical possibility (recall @isrsix cases, discussed in 82.2 above).
Wide is the gate indeed, for the realist: E.g., Gieta%¥es 5 and 6—the model agrees waittor
mos) of the system’s variables (whether mathematicadlgcealed or revealed) for tlaetual
history (i.e., individuated by the initial conditions ad&tsystem in the actual world-case 5albr
possible historieqi.e., counterfactual worlds, i.e. the metaphysical ipdggs-case 6) of the

system.

Chalmers also has reasons to argue for such a widel mata leading one from

(epistemic) conceivability to (metaphysical) possibilityn his concluding section (194-195) he
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distinguishes among three grades of modal rationalised&s qualified kinds of conceivability

and possibility:

(MR-3) Weak Modal Rationalism (WMR)deal primary positive conceivability entails primary

possibility.

Strong Modal Rationalism (SMR)Negative ideal primary conceivability entails

possibility.

Pure Modal Rationalism (SMRJositive conceivability= Negative conceivability=

Possibility.

The distinctions and qualifications ‘ideal’ (verspgma and secundafacie), ‘positive’ versus
‘negative’, ‘primary’ versus ‘secondary’ | have not (dsyet) elaborated on, but are important
for several reasons (both practical and theoretic@lh a theoretical note, some of Chalmer’s
critics (in particular Winstanley (2007)) as briefly mentd in 83.2 above have accused ham (

la Salmon (1982) contra Kripke (1980)) of pulling metaphysical ralthit of semantic hats:

Why should we believe that diagonal intensicar® best understood as epistemic
intensions? Aside from a more or less plausible st@Gtyalmers has done little to
convince us that this is the case...a 2DS satisfying the Thesis would be appealing,
and a response to the Kripkean necesagrysteriori..In addition, running repairs to the
‘golden triangle’ of meaning [semantics], reason [epstiegy], and modality

[metaphysics] would be out of this world. However, Chasreas so far given us no
reason to believe that the golden triangle is anythingrdtian ‘out of this world’ qua

illusory or unreal, or at least, non-actual. (23-24)
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Though spatial considerations prevent me from launcimiaya full-fledged analysis of
Winstanley's objections, | believe that several qualiftcss are in order. For starters,
Winstanley invokes Chalmers’ (2004) ‘Core Thesis’: “For aegtence S, S ia priori if and
only if S has a necessary diagonal intensibn(Winstanley (2007), 22). In the main, as | have
pointed out in previous sections, Winstanley and others diheit focus against Chalmers’
particular interpretation of 2DS—the above Core Thesis is one obvious instancedher
Winstanley for instance attacks it by finding counterexampieboth directions: He drums up
Stalnaker to show there can be sentences whicla gneori and diagonally contingent, and
conversely uses Davies to show that there can bensestevhich are diagonally necessary but
not a priori. (24-26) Whatever one is to make of these counterinstdnd®/ and large they
would only undermine thstrongestrendition of modal rationalism, namely MR-3jsre modal
rationalism. So to dismiss Chalmers’ larger philosophical points becatiskis strikes me as

premature at best, if not an outright red herring.

On a practical level, the nuanced distinctions Chalro#ess applied to conceivability
and possibility (e.g., ‘primary/secondary,’” ‘negativedpive,” ‘idealfprima (& secunda facie)
are especially appealing to philosophers of science likeeGied others who are sensitive to
fine-grained epistemic and modal notions. | daresayemtsst or a mathematician would find
these nuances of interest as well: Consider a matiwamaoffering a ‘sketch of a proof (or
similarly a physicist doing a ‘back of the envelope cdalton’) for the existence of a solution—
and finding nothing preliminarily wrong in his reasoning. Thisildde an instance of a notion

which is prima facie positively conceivable. Consider more subtle cases-afdyed-in-the-
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wool constructive (e.g. Intuitionist) mathematician céjgg all indirect proofs, she is rejecting

the sufficiency of using reasoning basedhegativeconceivability alone, etc.

Chalmers presents a rather nuanced and intricatesaalyd exposition of the above
eight different cases for conceivability and two fosgibility " Spatial considerations prevent
me from highlighting every subtlety, moreover my asnto concentrate on the distinctions
relevant for the modal rationalism — constructive isealapprochementas summarized in the
tables below. The upper rows and leftmost column ¢irad) are the appropriate terms to

substitute on (as a conjunct) on the left hand sideeobitonditional:

“S is [left column entry& [top row entry & [ second row entijyconceivableaff

The individual entries under column and row header &aee terms to substitute on the

biconditional’s right hand side:

positively negatively
Conceivability primarily secondarily primarily secondarily

prima facie an agentca | an agent caenvisior S | an agenicannot | An agenicannot rule

envisionS as | ascounterfactual rule out~Sas | out~Sas

actual actual counterfactual
ideally an agent ca | an agent cacoherently| It is not a priori | It is not a priori that

coherently envisionS as thatactually~S | counterfactually~S

envisionS as | counterfactual

actual

Table 3.3.1-Conceivability Types

“Envision” and “coherently envision” are technical natie-akin to how many in the

‘cognitive tradition’ (Giere (1985, 1988), Goldman (1993), Nersast¥02), Petitot et. al.
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(1999), Sorensen (1992), etc.) speak, in the case of mentgingnand forming analog
representations. Visualizationnst a necessary condition. Chalmers characterizesienwig

in terms of exercising “modal imagination”: “Modal imagdiioa is used here as a label for a
certain sort of familiar mental act. Like other Bucategories, it resists straightforward
definition. But its phenomenology is familiar.” (Chadrs (2002), 151). Moreover, in terms of

how one “envisions” corresponds to formipgsitiveconceptions:

Positive conceivability rather than negative conceiitgbseems to be what philosophers
have in mind when discussing conceivability...the sort oarcland distinct modal
intuition invoked by Descartes...reflects the practice inrtteghod of conceivability as

used incontemporary philosophical thought experiment$55, italics added)

Coherently envisionings perhaps the most tendentious epistemological noteated to ideal
conceivability. It is inevitably vague, but Chalmers clesoi to avoid the undesirable extremes
of defining ideal conceivability too broadly, i.e., in terwisbeing conceivable “upon ideally
rational reflection” with respect tsomecognitive agent—even if that agent happens only to be
God—or too narrowly, i.e., conceivable under ideal ratioeflection only according tbuman

cognition:

| will not try to give a substantive characterizatawhat good reasoning consists in, or
what counts as a cognitive limitation to be idealizedyairom. | suspect any such
attempt would turn out to be open-ended and incomplete ndtien of conceivability
[in any case, whether ideal prima facig is not obviously worse off than the concept of

knowledge. (148)
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Regarding the (two) cases of possibility—i.e. primarysugs secondary, Chalmers
defines them in terms of primary and secondary intensenall 83.2 above). Recall: Given a
world w and a statement S, W is considered actual, then thath-value ofS (inw) is S’s
primary intension. (163). Similarly, W is considered counterfactually, then th&h-valueof S
(in w) is S’s secondary intension. (This is just a paragehi the more technical functional
characterization of intension, as discussed in 883.1, 8&gbHence, S igrimarily possibleif
S’sprimary intensions true in some possible wond S issecondarily possiblé S’s secondary

intensionis true in some possible wond (164)

The nuanced epistemic distinctions that Chalmdesfthat | summarized (perhaps a bit
glibly) above is enough to keep the metaphysician, logicgemanticist, epistemologist,
philosopher of mind, philosopher of scienead (as | suggest) in certain cases, the
mathematician, the mathematical and/or theoretihgsigist™ busy for quite some time. (As |
mentioned in passing in n. xlii below, nowhere does Chalrepeak ohegativepossibilia, but
this is by no means a trivial issue. Certainly the igsugorthy to investigate as a research
problem for the modal rationalist.) Though a cognitive @oifther of science of the likes of
Giere might be interested, vis-a-vis the investigatiomofiel-based reasoning, to explore all
eight different epistemic modes as presented in Tablgé 8&ve, in terms of Chalmers’ modal
rationalism, he restricts the scope of his investigatio include onlydeal primarynegative and
positive conceivability vis-a-vis possibility. This is obugy understandable, due to the suitably

idealized nature of the topics he is investigating hereetsmivhere.

3.4 Anomalies in Modal Rationalism—And Chalmers’ Treatment of hem
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Regarding the three different kinds of modal ratlsm he presents in his conclusion
(MR-3), i.e., weak, strong, and pure, Chalmers discussddeon cases or anomalies which
distinguish the three renditions. This can also béntgrest to the cognitive philosopher of
science, especially of the Kantian bent, as suchtignesChalmers poses attempt to scope out
the possible limits of cognition-in-actidff. The three questions Chalmers poses, and attempts

to answer, are:

(MR-4) Q1. Are therestrong necessitiés
Q2. Are thergeneralized inscrutabilitiés
Q3. Are ther@pen inconceivabilities

Before summarizing what these anomalies connotehilgful to mention here what Chalmers’
assessments are: He claims to present a “strongagasest strong necessities”, offer “tentative
reasons” to doubt in the existence of inscrutables, amdit@dthat “the status of open

inconceivabilities is unclear.” (195) Nevertheless, “eatihthese three is a distinctive and
substantial philosophical project, and...the investigation aheaises deep philosophical

guestions.” (ibid) To pitch a case for pure modal ratiomglisoweverall three questions must

be answered in the negative. But it is precisely pure madiahalism that suggests repairing
the “golden triangle” among semantics, epistemologyl metaphysics, that Winstanley (as |
mentioned above) attacks Chalmers on. But as evidandgdalmers’ (2002) essay here, and
his careful qualifications of the associated problenearty modal rationalism doasot entail

pure modal rationalism. So again, Winstanley's objectippgar all the more as red herrings.
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As far as the other renditions of modal rational(sreak and strong) go, clearly they are
of greater relevance for the modal considerations sughest@iere’s constructive realism. To
paraphrase weak and strong modal rationalism (WMR and)Stfley basically state that in the
weak case positive (ideal, primary) entails primary (ml#si whereas in the strong case,
negative (ideal, primary) possibility entails possibiligimpliciter (whether primary or
secondary). Obviously in the latter case conceivaltilitgks possibility more closely than in the
former. For instance, even if a scientists no clueabout how to formulate a hypothesis to
explain some recalcitrant phenomena, if there ia paori way to rule out the non-existence of
such phenomena moduémy hypothesisactually conceived, then by the lights of SMR, it is
perfectly possible that a future theory may offer a cogapilanation thereof. To name one
instance, one could apply SMR regarding some of the schammlving speculations
concerning anomalous quantum phenomena surrounding noitylottzt begin from the
paradoxes of non-locality, rather than seek to “reSdlvem (see Aharonov & Rohrlich (2005)).
Provided,however, that none of these consideratiomsia facieresult in outright incoherence.

“Being a physicist is no barrier to incoherence.” (Saaf2003), 25)

Certainly, however, the workaday scientist would beematerested in scoping out
positively conceivablaypotheses, even if this may restrict the domain in tefhggauging what
may be possible. In this regard, though perhaps philosophtegily, WMR would still prove
itself to be of interest for the scientist as wedltae constructive realist like Giere—if for no
other reason than that WMR provides some philosophianpmnings for Giere’s case 5, i.e.
actual realism, discussed in 82.2 above: The actual reahisiders the model to agree with the
actual historyof all (or most) of the system’s variables. This is an mstaof WMR, since a
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model is an obvious product (achievement, really) of pynmasitive conceivability, and to
claim (as Giere does) that all or most of its vagal{whether hitherto mathematized yet or not)
agrees with those of the system in terms of its attisédry is an example of claiming that such

ideal conceptions entglimary possibility—i.e. a possible world conceived as actual.

However, for all of this to worksomeof the anomalies as presented in (MR-4) above
must be ruled out. Chalmers argues that that “a stasg’ against strong necessities has been
made (189-192) whose details | shall omit here, for spatiasideration, focusing instead only

on his salient conclusion and some of his premisesordowy to Chalmers:

(MR-5) Statement S is strong necessityf S is falsified in some positively conceivable

situation conceived as actual, which neverthelessr8eaart all possible worlds.

“For such necessities to exist, the space of positivehgagable situations must outstrip the
space of possible worlds.” (Chalmers (2002), 189). That woluurse be catastrophic. To
recall the discussion in 83.2 abowjery 2D semanticist agrees that primary intension must
entailcenteredworlds. Hencer/ a O @/ ce,where/ 5 are the worlds-conceived-as-actual, and
@) cg are counterfactual worlds, i.e. metaphysical possibilitiefo establish that strong
necessities exist would serve as a counterexamplastmécessary condition, and hence wreck
the whole edifice of 2DS. This, among other things, hy ®trong necessities must be ruled out,

to establish WMR.

To establish SMR, (Q2) above likewise must be answémnedhe negative, i.e.,
generalized inscrutabilites must be ruled out. “Tentaeasons” have been offered (174-184)

whose details once again | omit. “[l]f scrutability true, generalized scrutability is probably
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true [and therefore there probably cannot be any genetaliserutabilities]..[and] its truth
would seem to reflect something deep about concepts, tmthremson.” (184) Chalmers

formulates his scrutability thesis in termsgofalitative completeness

(MR-6) Knowing how the world is (qualitatively) entithat we know what our terms

refer to and [therefore] whether or not our statemeawmtsrae. (174)

Though Chalmers builds up to the idea of generalized scriyabith quite a bit of technical
rigor, the basic notion of generalized scrutability issmnably perspicuous: It maintains that a
sufficiently completely qualitative account (i.e.gaalitative complete descriptioor QCD) of
the relevant features of a situation is a sufficamidition to determine the reference of the terms
being used. “Intuitively, a [QCD]...is a basic descriptfivom which many truths can be
derived...the scrutability thesis...come[s] down to the clthat the fundamental natural truth

about the world, in conjunction with indexical trutheplies all (a priori) truths.” (176)

From this basic intuition, Chalmers ‘precisifies’ tiirough the notions of epistemic

completeness:

(MR-7) Statement[/sD is [/are]epistemically completd: (i.) D is epistemically possible
[i.e., primarily possible: there exists some wostd conceived as actuauch that
D is true inw*] and (ii) for anyF , if DOF is epistemically possible, thdéh- F.

(176)
From (MR-7) and QCD, then, the scrutability thesis isfprth:

(MR-8) Scrutability thesislf D is a QCD truth, then for all S,[$(D - S)*" (178)
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Loosely speaking, what the scrutability thesis MR-8 maists that ifD is a QCD truth, theB

is epistemically complete, i.e. satisfies MR-7. @matized scrutability extends MR-8 to apply
not only to a QCD of our actual world, butaay QCD, i.e., tcanyworld w conceived as actual.
“[1]t would be odd if scrutability turned out to be true ms world, but not in others; the thesis

seems to have a much more general source than thd8)’ (

If the general scrutability thesis is incorrect, tigeneral inscrutables could exist. Hence,
the negative conceivability linkage with possibility (whetlpeimary or secondary) would be
broken, or SMR would not hold. Relating this to Giersse 6 (modal realism) i.e., the model
agrees withall possiblehistories ofall (or most) system variables, is an instance of howRSM
can underwrite this claim. A model which is qualitalyvenxcomplete is an approximation an
(ideally) qualitatively complete model M¥, which is ideally negatively conceivable and hence,
entails possibility (both primary and secondary). €grcase 6 captures the secondary instance,
as signaled by the metaphysical counterfactual notion padisible histories™—i.e., worlds
counterfactually conceived in which the system had indg@alditions differing from its actual

ones.

Chalmers is less sure of himself that there are nergemscrutables. Aside from some
of the problems he discusses, i.e., vague predicates/ olaims, etc., one could add into the
mixture some of the debates concerning the completefegsantum mechanics: Regarding the
Bohr-Einstein debate (which essentially still goes onjainous and sundry guises) Bohr would
argue that quantum theoiy epistemically complete, but nqualitatively complete: One could

argue that Bohr complementarity is a denial of quaktattompleteness# principle, no
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theories can offer up a QCD—quantum theory cannot even gimplete qualitative
description in phase space (position and momentum). p&ueéEinstein, this is no fault of the
theory, just a metaphysical fact about our world. Hehgealenying the antecedent of MR-8, but
affirming its consequent, Bohr coultbrmally agree with MR-8, i.e., scrutability. But
metaphysicallyhe would not, since the metaphysically interestingamsg would be if both the
antecedenand the consequent are true (i.e., thare QCDs, theras such a thing as epistemic
completeness). Hence Bohr would probably include sdrtieeaspects of quantum phenomena

as instances of inscrutables.

Einstein, of course, argued for the exact opposite: Higfbe local realism would
certainly induce him to assent to QCD. For Einsteiwas therefore a major defect of quantum
theory that in principle it could not yield up qualitativeomplete descriptions. Since a good
theory mustin principle be able to do this, by the lights of MR-8, then quantim@ory must be
epistemically incomplete. Now another alternativeBEmstein would have been to deny MR-8,
and in so doing, reject the inference. He certainlyndiddo that, as he insisted all throughout
the debates that quantum mechanics is incomplete,tagl $lence one could argue that for
Einstein, there should be no talk of inscrutables, agtlaot when doing physics! Any physical

theory that suggested otherwise was simply a bad theory.

Last of all, the issue in which Chalmers is the lsasé of himself is the denial of Q3—
that there cannot be any open inconceivabilities. Thoughaps the most philosophically
interesting—all the fuss is about restoring the ‘goldeantrie,” vindicating Kant and Frege, by
way of aspiring to establish some knock-down argumenPMR, etc.; at least in terms of the

issue of realism in the philosophy of science, let alooecerning the issues of interest of
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scientists per se, undoubtedly this ideafstconcern. In fact, many may root for arguangginst
Chalmers here, as the very idea of PMR nmayma facie offend scientists’ and some
philosophers’ Humean intuitions. (Although | already nmmd above how Humean
empiricism—i.e., Giere’s extreme empiricism, caserdn amok and wielded as a heavy club
can render science literally impossible to do, as ca#ytapuntless others including Kant (1781,
1965) have voiced similar objections). Nevertheless,mgs points illustrate above, the
philosopher of science (as well as the scientist) wantibubtedly be perfectly content to settle
for less—i.e., WMR or SMR, as they both, as | argbeva, underwrite Giere’s constructive

realism.

Nevertheless for the sake of closure it is usefulxanmene the arguments, albeit in a far
more cursory fashion. If Q3 is answered in the affitlvegti.e., that open inconceivabilities exist,
then the “Twilight Zone” (TZ) (statements which aregagvely conceivable but not positively
conceivable) would be non-empty. (183) One might think thatemptiness of the TZ has
already been established via SMR in its denial of generaidutables. But that is only half the
story, i.e., the metaphysical half. Inconceivabilitiegresent the other aspect, i.e., the epistemic
anomaly for PMR. In other words, the TZ is partitidnito two classes: general inscrutabilities
as well as open inconceivabilities. (188) “[lJn order tose a potential gap between (ideal
primary) negative and positive conceivability, it is nseeg and sufficient to rule out
generalized inscrutabilities and open inconceivabilities.” (18Bxlmers offers the following

definition:

(MR-9) S is anopen inconceivabilityif for any QCD (of the actual worldPw:

(i.)Dw—~S, and (ii.) S is negatively conceivable. (187)
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Instances of statements potentially behaving this wayoérthe variety that usually keep
logicians and metaphysicians awake at night, but probablyne else. Such statements would
include: Q: “There are no QCDs of our world,”>»’S‘There are inconceivable features of the

world,” Sg: “There are intrinsic nonphenomenal properties, (@éeatherston (2006)), etc.

Assuming SMR, which rules out generalized inscrutablesné (however possible)
could rule out by way of a general argument that no opsneeivabilities exist, then one can
conclude that the TZ is empty. To put it another whg, ‘NegPos’ claim, i.e., “ideal negative
conceivability entails ideal primary positive conceivapijfi (188) is logically equivalent to the
claim that the TZ is empty. (Chalmers gives the prdalis proposition (188-189) whose details
| omit here.) Hence, armed with this claim, Chalmas® shows by way of simple argument
that WMR & NegPos is logically equivalent to PMR. (195)erél the argument is succinct
enough to summarize={) Trivial: (NegPos nixes out the TZ so there is no reasoestablish
separately the non-existence of generalized inscrutadtie$, (1) Possibility entails negative
conceivability, “no primary possibility is ruled oat priori.” (195) This also entails positive
conceivability, by way of PMR, which in turn entails WM&Rgeneral scrutability & no open

inconceivabilities, which entails WMR & (empty TZ), whiehtails WMR & NegPos.

IV. Conclusion

| have endeavored to show by way of constructive exahghle in principle, a case can
be made for rationalism vis-a-vis scientific realishiowever, rather than argue my case in some
‘top-down’ fashion, | chose, by way of ‘meta-inductido’ proceed from the bottom up, in the

case of a concrete exemplar (in Kuhn’s sense). THaise’ case’ took up the bulk of this paper,
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which entailed characterizing Giere’s constructive reali;m terms of Chalmers’ modal
rationalism. My hope is that if no gross errors onpart have been committed in establishing
this linkage, then future papers can rigorously flesh out'itiseictive step’ in the hopes of
making my case more general. Conservatively speakihg, h@lve shown here is how one
particular kind of rationalism (modal) can enjoy a rmasly logical connection with one
particular rendition of realism (constructive). But iagd should hope that this is no mere
example (which would not constitute an argument anyway)n exemplarAu fond though it
may prove next to impossible to establish some of Chalreronger claims (let alone argue for
the case that, as Nimtz suggests, he may vindicatedfahErege), certainly Chalmer’'s weaker
claims in the case he makes for modal rationalism phangul enough, in shedding light on

issues pertaining to scientific realism.
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approximate truth about theoretical matters...only sdiemgalism could provide a satisfactory explanationttfiis

fact.” (1985, 4) As the title of his article suggests:

If a theological precedent must be found, the obviouscehisithe dictum attributed to Pope St. Celestine |
(422-432; ...[though] the attribution may be faulty...)e% orandi est lex crederiti‘the rule for praying

is the rule for believing,” or (in a freer translatjdbelieve what is hecessary to ‘rationally recongtruc
liturgical practice.” For “liturgical practice” put €gentific practice” and you get a strategy for the deée

of scientific realism. (32)

McMullin responds to Kuhn (1962, 1973) by suggesting that in Kulwesvalues for theory-choice (1973):
accuracy, consistency, broad explanatory scope, sinyphieit fecundity, “[t]he radical challenge [for Kuhnhist
rationality, but realism.” (1998, 132) From a standpoirgadéntific realism, McMullin argues that one can rank
scientific revolutions in terms of depth and degree—thsesnabiguating notion to a broad extent. (Can readly
consider the ‘paradigm revolution’ regarding the disc@seof electrostatic phenomena associated with theebeyd
jar on par with the breakdown of geocentrism? According¢Mullin, Kuhn’s (1962) broadly descriptive attempt
to answer this question remain unconvincing.) But nmogbrtantly for McMullin, a realist caepistemically
ground some of the of the above values in such a mann¢hé¢hant-realist cannot: Broad explanatory scope, for
instance, becomes an epistemic norm for the realig-esttent exhibited by a theory regarding this particlddéwes
is in direct measure to the theory’s verisimilitude—ethiat best, is underwritten by aesthetic considerstion

the anti-realist. Hence, all things considered, thkstezan appeal to more overtlgtional principles concerning
the particular negotiation of certain values, than camtitierealist,evenif (paceSalmon’s (1990) Bayesian

overtures to Kuhn) no general rule-based framework aaumgrsuch values.

The “pessimistic meta-induction” (PMI) argument of courbgects to any methodological programmatic arguments
for realism, based on rational principles (broadlystared)—how would a realist historically account fortlaé

failures of theories, which is theile, rather than the exception?—is the question put forthédPMl. To answer

this, Psillos (1996) accuses the PMI of a fallacy of dimmy-- a rational strategy based on realist presuppositi

can for instance involve @ivida et imperg“divide and conquer”) middle-ground claim which: “(il)dentifies the
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theoretical constituents of past genuine successfulifis¢loatessentiallycontributed to their successes; (ii) shows
that these constituents, far from being characteaiftitalse have been retaineid subsequent theories of the same

domain.” (S310)

Stronger methodological and value-theoretically inspafadns, suggesting that the relation between realismas
akin to entailment, include J. J. C. Smart’s (1963) arguthemtthe canons of rational inference require sdienti
realism.” (Van Fraassen (1980, 1998), 1075). Smart’s angusipremised upon Sellars’ (1962) inference to the

best explanation; i.e., as a rule of inference, one dtadwlays select the theory that provides the best eafxan.

"To be sure, any attempts to precisely specify “demiarcatiteria” which would presume to distinguish
“externalist” and “internalist” studies (terms origilyatoined by Kuhn (1977) vis-a-vis the history of sciencey ma
prove themselves to be non-starters, given the rdetbgicallyopen-endedature (Scylla) of the enterprise as well
as semantic (Charibdes) problenvafjueness Nevertheless, regarding the study of values in scieitbathe
broader context of social epistemology, Helen Longino@1 8% instance draws a distinction between “cognitive
versus “contextual.” The former pertain specificatiwalues and norms particular to scientific pradbiczadly
construed (e.g. Kuhn's five values of theory-choice,msse (i) above). The latter apply to a broader soaltural
domain (involving both moral and non-moral values).hér project, Longino envisions a notion of “objeity’
based on “transformative criticism,” which would enfaiinong other desiderata) a more dynamically reciprocal
relationship between the cognitive vis-a-vis the erttal. Such a broader discussion of Longino lies outkige t
scope of this essay. However, | mention her distinstiorpassing, to illustrate that although no precise
methodological boundary may be drawn between “internaBugetexternal” studies, it does not follow that they

cannot be individuated, albeit (in the case of social @pisliogy) in an irreducibly coarse-grained fashion.

To disambiguate this notion, as | explain as well in gredetail below, Ronald Giere’s “constructive realism”

shouldnot be confused with lan Hacking’s (1982) version.

" Adopting elements of discrete and recursively consiregiiinciples based on logico-algebraic procedures as a

general method of philosophical argumentation is a naliscussed in Desmet (2008), whose domain of analysis in
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particular is A. N. Whitehead’s (1929, 1979) process philosolertainly the approach | take here does not
incorporate the formal level of rigor as suggested in DEsmetions of “generalized mathematics"—hence my
embedding the terminology of mathematical induction abogeare quotes. This does not, however, suggest that
such a more formally rigorous approach could not be imgatéed in a lengthier study. In this brief essay, however,

| mean to exposit the central and salient philosoplpiciaits, perhaps at the expense of sacrificing in abstomet

‘ Obviously, the authors | alluded to above (R. Boyd arfkHlos) represent only a very minute sample of the
voluminous literature in scientific realism, giving jystmary emphasis on historical and methodological aspects
thereof. Aside from Giere (1985, 1988) others advanciremsfic realism from chiefly epistemological contexts,
like Giere, ally themselves with the “cognitive turn”philosophy of science (e.g., Goldman, 1993). Still others
avowing a form of scientific realism based primarifyformal logical principles (syntactic or semantig)lirde F.
Rohrlich (1988, 1994), whose work itself draws primary empHesis the “structuralist” tradition in the

philosophy of the mathematical sciences (J. Sneed (1973heibe (1997, 1999), etc.)

" Secunda facieof course, (SR-1) as well as other more preciseutations of scientific realism introduce a
Gordian knot of philosophical difficulties that some woukira are insurmountable to the extent that omest

defer tosomeversion of anti-realism as (if nothing else) théonable means intellectual recovery. Aside from the
PMI alluded to in n. i above, other difficulties of coursater onverisimilitude theory-underdetermination

inductive fallaciesetc. | mention these points in passing, though such issuasybnd the scope of this essay.

vii

I.e.,facts which are devoid of spatio-termporal indexicality. A simissue of course underlies some of the
metaphysical questions surrounding the nature of cauatd:rdre the constituents of the causal relation dase
transcendernfactsor immanenevent® (Schaffer, 2007) To the degree and extent that suchdrafest features of
the world can get individuated by scientific theories dep&arde on one’s presuppostetory of scientific
explanation. Such features would by and large be individuated in a nabyirfime-grained fashion, should for
example ascribe to P. Railton’s (1978, 1981) ‘ideal explap&at’ causal account. On the other hand, the issue of
fineness or coarseness depends on the ‘explanatoryfetoRe’Kitcher (1981) which itself is a function of its
unifying capacity—Iloosely thought of as a dual-optimization proceshwaving e.g. Kuhn's values of simplicity,
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explanatory coherence, and fecundity. (Kitcher, of seucharacterizes unification in far more explicityoriously

precise set-theoretic terms).

viii

Lest one voice concern over a certain “impredicatoledracteristic or evepetitio principiiin some of my points,
insofar as | include the term “scientific” in the picade of some of the sentences in which | discussitiote

realism, suffice it to consider herein “featuresha world that are in principle scientifically scrutbhs
metaphysically primitive. Such features would necelgsanolve dispositions that are nentirely constituted by
intentionality—i.e., the latter being that peculiar mindrld relationship characterized by propositionatuades

and mental representation. (For a detailed synopdiswerview on dispositions, see M. Fara, 2006.) Ofsmur

this isnotto say that such (in principle) scientifically scruéafeatures of the world cannot be characterized by
somedegree of intentionality—e.g., the study of color-perceptiéor a more general discussion, see Petitot, et. al.

(1999).

¥ Certainly, when reviewing some of the debates betweslists and anti-realists in the philosophy of sciesseh
systematicity in many cases appears as sorely lackipgaring in some cases as an all-out “intellectual brawl.”
Though the puns and barbs can certainly prove entergafmitness Arthur Fine's (1984) accusations of ‘foot-
stomping realism’ and the vetifles composed by some of Fine’s respondents like Alan Musgrave (1989)
nevertheless, to recall the Tudor musician and musictldiomas Ravenscroft, their overall intellectuédef
seems to “burthen the wits...and maketh not the mist thihrelittle bit of general logical precision and

methodological rigor suggested by modal rationalism canlgiogaway toward reconstructive clarity, in that rebar

* Following Kuhn’s (1962) essential unit of description,, iteeparadigm a claim can be that Hacking and Giere's
descriptive units characterize different aspects of Kuhmisugh the connotation of “paradigm” has been accused
of being hopelessly ambiguous by many of Kuhn's critics, miegkessmaturesciences exhibit a paradigmatic
feature with a complex internal dynamical structure with-sonstituents (analogous to a biological cell’'s
organelles) which are readily identifiable in a (maréess) regular fashion. Such “organelles” or aspectadec

the “module” of theory-formation, which (in a dynamigakciprocal fashion) impacts the applications module,
which likewise impacts the instrumentation/experimentat@mponent. The latter, in turn, impacts the nomology
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(lawhood from empirical generalizations of generatdd)damponent, which, lastly, informs the theoryrfation
module. (1962, 10) This dynamical “virtuous circularity” indesaffor Kuhn) why mature sciences are essentially
conservativeAside from this relatively insular ‘homeostasis’ inepl by this picture, serious anomalies
precipitating radical paradigm-change are akin to “ratgdlan industry’s basic manufacturing machinery.

(1962, 76) Vis-a-vis Kuhn's paradigms, then, Hacking’s maindas on the instrumentation and experimentation
module, whereas Giere’s “models” would dwell at the fater between nomolgy and theory--insofar as in this
context, laws can be viewed “tools for model-buildingi¢€in, 2005, 11). Giere’s models, from a standpoint of
“theory-articulation,” would also reside at the integfdoetween theory and application, for reasons thdttshal

made clear in the main discussion above.

* A theoryT must have at least one motielin which “all actual phenomena fit inside.” (Van Frsers (1980,

1998), 1069). Contrary to Giere’s notion of “model” infodri®y the cognitive sciences, Van Fraassen is refering to
the semantic-logical sense—i.e., (semi-formally) acstreM in a formal systenx instantiating or satisfying all its
axiomsAs; [0 2. (E.g., the infinite flat plane is a model for Euchdegeometry, while a curved surface is not.) The
tension between the two notions (cognitive versusaséic) is explored by Frisch (2005): A theory like classical
electromagnetism (EM) is certainly rife with apen-endedet of models in theognitivesense (e.g., modeling a
steady-state current in terms of a continuous distribati@marges executing laminar flow) and in the semantic
sense, its class of modelsisiptywhen applied to discrete distributions of charges (diMé&s basic “axioms” or
principles—i.e., energy conservation, the Lorentz ftmee and Maxwell’'s Equations, form an inconsistenirset

the discrete charge distribution case).

xii

Elsewhere, Van Fraassen writes: “Acceptance of ikgoris a phenomenon of scientific activity...if a sdgnt
accepts a theory, [s/]he involves [her/lhimself icegtain sort of research programme...” (1980, 1998; 1069)
Borrowing an analogy from the philosophy of religionn\Waraassen claims that the constructive empiricitirs a
to the agnostic who neverthelesseptsheism as makintiteral truth-claims. Other anti-realists (e.g., positivists
phenomenalists, etc., who argue that a theory’s unaddgles/are just convenient fictions which paraphrase wfays

elegantly classifying and categorizing sets of observalams) denying [1] are similar in this respect to libera
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theologians who would argue fon@etaphoricalinterpretation of any of the theist’s claims onagyndeenprima

facieas metaphysically problematic.

xiii

Such “other things” could involve the serendipitous isotatf “novel anomalies” (Kuhn, 1962). Hacking (1982)
describes in greater detail the relatively autonomaoesexperimentation plays, in terms of objectively iSolgt
hitherto unknown phenomena through causal interaction wftikeitoroader patterns characterized by the particular
causal nexus the instrumentation is embedded in. “No fighthilosophy of science is more neglected than
experiment....histories of science have become historitaeory...we lack even a terminology to describe the
many varied roles of experiment.” (Hacking, 1982, 1998; 1158dts emphasizing, however, that the
metaphysics of causation is by no means trivial or prreps, to say the least. (See Schaffer (2007)). Depgndi
on what particular approach Hacking adopts (which he ritsensses explicitly in the above) directly impacts the
kind of position concerning realisquaexperimentation he seeks to carve. For instance,dsheudopt a view

that causal relata are transcendants not immanenéventsand individuated in a fine-grained manner like
Fregean propositions—i.e., Dretske’s view (Schaffer, 20071 2)—then his claims for the robust methodological
autonomy of experimentation get greatly watered down. ©wtther hand, his claims for the “objectivity” of
phenomenguaregularities in a causal nexus would be certainly becotherrplausible, in an immanentalist
interpretation of relata (leaving aside here the issmeerning to what degree and extent of coarsenessenefs

they should be individuated).

Xiv

This irony is further compounded when one considers thatFvaassen was one of the prominent developers of
the semantic view of theories—i.e., the position ingduphy of science maintaining that theories are esgntia
characterized in terms of classes of models, paatdthe syntactic view of logical empiricists like Carnagissof
sentences characterized in some suitably logicallymegged formal system. Moreover, as suggested by the
passages above, contrary to some rather formal arsdmeghematical renditions of the semantic view diezssas
“structuralism” (Sneed, 1971; Scheibe, 1997, 1999; etc.) Vaamsken’s approach stays close to the actual object-
language of science itself. Nevertheless, what meyapes prove indicative of Giere’s concern, Van Fraadeen

on occasion allude to more traditionally logical megiliistic approach in, e.g., his definition of “empirical
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adequacyguamodel theory (n. xi above). In this regard, the néistiareflexivity of the “cognitive turn”
(Goldman (1993)) spearheaded by Giere exhibits a methoddlagifarmity: Theobject languag@nd methods of
cognitive science are, in turn, bootstrapped to theleweflato account for issues (reflected e.g. in Kuhn’sesilfor
theory-choice, n. i. above) of interest to philosoploéiscience: A theory's explanatory coherence, prisaict

accuracy, etc.

“ Loosely characterized amaloguerepresentations essentially comprising coherenoéetental images best
depicted in terms of some dynamically evolving (weightgdph or network: The “nodes”of this network represent
the exemplary idealizations themselves, the “links” dapierespectf similarity in which the model(s)
characterizes the phenomena of interest, wtdchalso be “weighted” in term dégreeof similarity (between the
idealization and the phenomena mediated by the expedhiestrumentation). (Giere, 1988, 82-91). See also
Goldman (1993) and Nersessian (2002). This notion of modalridyscontrasted with the logical-semantic

sense—see n. xi. above.

xvi

See n. i. above.

Xvii

E.qg., celestial mechanics, semi-classical methods in gmactiemistry, quantum field theory, etc.

xviii

Depicting of course the case of a “closed” dynamicstesy evolving in phase space, whose Hamiltonian
becomes a “constant of the motion,” ild.= E = const. In other words, energy conservation apphekling
physically path-dependent non-conservative dissipation tgtenfiction to potential ternV introduce “open”
systems in which, topologically speaking, their soluti@jettories can “fill” sub-regions in 2D phase spac¢h@
sense that the such trajectoriemdbtrace out closed families of elliptical curves, buhea (exponentially)

decaying spirals.

Xix

The same mathematical procedures can be generalizedsuitddiy ideal conditions of systems consistingJof
constituents in 3 dimensional physical space, in which tbeestindamental variables of position and momentum ar

generalized asNBdimensional column arrays (vectors) infdhdimensional phase space.
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*Though linearly independent, there is still a connectiweenx andp: p(t) = m®/y, --at least for simple systems

in whichmremains constant. For more general cases (in whads itan vary over time, e.g., rocketships, etc.)

then: p(t) = Y (MOX(D) = (“gX(t) + M),

XXi

To be sure, modality is not tlealy issue distinguishing constructive empiricism from consirecealism, for
Giere. Though lying outside the scope of my general diggukgre in this essay, it deserves mentioning (in
passing) that Giere puts Van Fraassen’s pragmatic metigbckl musings to the test. Van Fraassen deflates
Sellars’ (1962) inference to the best explanation comteiiiat Smart (1963) defends as a “following a general rule
of inference” in support of a rationality claim foatism. But what, asks Van Fraassen rhetorically, daasan

to follow a general rule of inference? It certaichnnotentail having to know all the valid argument-forms istfir
order logic (whether predicate or propositional). (M&m.D.s in a particular scientific discipline whalgynorant

of the latter get along just fine in articulating thiiedries, let alone developing novel ones.) Hencentltien is

too narrowly conceived. On the other hand, applgingrule of inference will not work either, as it would toe
broadlyconceived. For instance, by the Rule of Addition orfesis to infer “A or B or C or ....ad infinitumfrom

“A” alone. (From F = ma’ the scientist can validly inferF = ma, or all squares are circles, or pigs fly in the
midnight sun, or...”) Van Fraassen thus responds: Thetsti®llows a rule of inference based on what s/he is
“willing or unwilling to do...Here is a rival hypothesis [to Smart and S&tlave arealways willing to believéhat

the theory [which] best explains the evidence, is eogly adequate.” (1980, 1998; 1076, italics addedl)la
Pascal’'s Wager, Giere counters Van Fraassen’s lagien by showing that eealist strategy (as opposed to
empiricism-whether constructive or otherwise), aldmgline of non-Bayesian decision theory (NBDT), is “the
safer bet,” and therefore the more “rational” appnoad things considered. (Giere, 1985, 92-96). NBDT is
employed by Giere, as it is certainly the mastgmatic—i.e., is devoid of Bayesian algorithms rife with their
associated controversial application and interpretati@pen-ended cases involving risk and ignorance. For an
indication of some of the controversies surroundingeBen confirmation , see Salmon (1990, 1998) and Glymour

(1981, 1998).
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XXii

To name one instance: Paul Dirac, using Hilbert spastbods, “quantized” the 1DSHO which formally

speaking entails an embedding procedlx(e)r—>

x,t), OX(t)—>|x),, where the latter denote state-vectors in the

(continuous) position basis in Hilbert space, and thjidction represents different “pictures,” i.e., Sclroger
versus Heisenberg. (Note that these cases aren't exteguskhe former, of course, represent variables

(parameterized with respectttpin 2D classical phase. Moreover, the functiBhsT, V become, through this

~\2
embedding, operators (denoted by the tilde superscript) ledtispaceH =T +V — H =(2p) +\7()“() where:
m

p= —ihéX in which the differential likewise becomes an operaiidre algebra of observables in the quantum-
mechanical cases is expands from the classical (Rgissthe non-commutative Heisenberg algeptap| = inl

(where| is the identity operator). So the quantum-mechanéralition of the 1DSHO, the realist would claim,
likewise “agrees” (i.e., is similar in respects and degj to essential observables for oscillatory quantum
phenomena. “Actual” (i.e., constructive) empiricistauMraassen) of course suspend all “agreement” tallnherei
by pointing out that such mathematical niceties at gp@stan empirically adequate characterization of
microphysical phenomena. For Van Fraassen, of colmseety essential interpretative difficulties surrougdi
guantum mechanics, e.g., the associated anomalies -bbeadity, acausality, etc., lend support to his overall

pragmatically-based metaphysical agnosticism hergp bie argues.

xxiii

Ultimately delimited of course by the Heisenberg UnaetyePrinciple (HUP):<Ap><A>“(> >1p —thoughin

guantum optics and electrodynamics there are ways tatcbecircumvent this seemingly absolute lower limit in
products of dispersion for the canonical observables—dmstiag “squeezed” states of the (quantized) EM field
which represent generalized coherent (minimal unceyjaioherent states. In these special cases, an egneede
of freedom is added (the “squeeze parameter”) by whhitranily increasing the dispersion along its axis, thPH

“disk” can be shrunk to arbitrarily small radius.

XXiv

Giere’s notion shouldot be conflated with D. Lewis’ (1986), as shall be explaimegreater detail in the

following section.
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XXV

As with mostprima facie'simple’ and basic notions in the fundamental entergrfagaalytic philosophy, logic,
mathematics, etc.) characterizing them in all th&soaiated subtleties in a perspicuous manner free from
controversy can be an intellectually formidable tasksuasng it is even possible to do so, in some instanthks.
enterprise perhaps is akin to the quest for a proof mestimar standards of perspicuity and rigor in the field of
mathematics for sugbrima faciesimple statements like Goldbach’s conjecture or Femhatst Theorem. So
likewise in the case of the above distinctions—espeonatly regards to the specification afriori. (Baehr (2006),
Casullo (2002)). Nevertheless, as a starting pointcanedopt the platitude thafprioricity connotesiowcertain
propositions ar&nown(Baehr (2006), 1): Aside from the necessary experientss loh learning the languade
constituting the expression of a propositmpim the form of a sentence(s)wff(s) o, O A, if no further experience is
requiredto cogitate or understand whaf, expresses, one may claim tipas knowna priori. (If more experience

is required, themp is knowna posteriori) Aside from these fundamental epistemic modes (esbgiriilving the
activity of justification), the distinction can also be applied to expressed ptaptsper se: Statements expressing
propositions in pure mathematics (‘7+5 =12") or pure logi@ll A are B, and all B are C, then all A are Gl)ea
priori while statements expressing factual claims about tualaeorld (‘Water is HO’) area posteriori. More
complex instances incorporating the distinction includébating it to arguments: In aapriori argument, all its
premises expresspriori propositions. (Baehr, 2006, 2). Much of the controvstsrounding how to best
intrinsically characterize thigrima facieepistemic notion oepistemiggrounds (Casullo, 2002) centers on attempts

to positively characterize what is meant by ‘experie(Baehr).

Platitudes for the metaphysical distinction of net¢gs&rsus contingency hinge on the notion of truth ivelsus
some possible worlds, respectivelb initio, one can consider the notion ofvarld as representing a maximally
metaphysical possibility. (Winstanley (2007), 22) By tams token, the semantic analytic/synthetic distincgon i
characterized in terms of the meaning-contents ofdnstituent subject and predicate terms in any seat&nc
expressing a propositign Analytic sentences have predicate terms expredsingpime meaning-contents as their
associated subject terms, while synthetic statendent®t exhibit this feature (the meaning contents cenlayp,

but they are not mutually contained in one anothergaRBng semantic notion of truth-conditions “the trutfa of
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synthetic proposition depends not on mere linguistic cdiorerbut [also] on how the world is in some respect.”

(Baehr, 2006, 3)

Obviously, in all three notions mentioned above, resoramtotations suggest themselves (e.g., the truth conditions
of synthetic statements reflectiagposteriorinotions, etc.) Indeed, some have argued that theoredatmong such
distinctions entail logical reduction (the logical empstis claims of aprioricity and analyticity, etcJuch points

(relevant to Chalmers’ modal rationalism) shall be disedsn greater detail above.

XXVi

Depending on kind of logid/ can vary in cardinality from 2, i.e/,={ T, [0} in the typical binary logical case to

Oy, i.e,,V=]0, 1] = {v| 0<v< 1} in the fuzzy logic case.

XXVii

Regarding the technical notation: The subsdgigt represents disjunct unionnot a Boolean disjunction. (l.e.,
in this case, its associated Boolean connective wouldldseexclusiveer). Moreover note that thedgebraic

convention (of reading from right to left) is implementedhe function-composition notationg-f)(x) = f(g(x)).

XXviii

Kripke also (1980) by way of his ‘meter-stick’ example, ithual fashion argues thatpriori contingent
statements can exist as well. Introducing term ‘metarits ‘baptism’ of rigidly designating its singular intés

by virtue of the standard length of a r&kept in a vault in Paris for Kripke renders this identifimaa priori: “[]f
he used sticlsto fix the reference of the term ‘one meter’, themassult of this kind of ‘definition’...he knows
automatically, without further investigation, tiis one meter long.” (56) Nevertheless, metaphyyitiais is a
contingent statement, since rigidly designating ‘meteniltyie of this standard length could have well yielded
other measures, based on momentary compressionsid)eaivling, etc. However, because this existence @daim
Kripke’s has produced more controversy (Nimtz, Wintsgndeyy the formera posteriorinecessary example is

discussed above.

XXiX

In that regard recall again how unique and subtle Van Fraassmstructive empiricism really is: He assents in
an acceptance of a literalist interpretation of teBoal unobservables, where most other anti-raaghether

empiricists, positivists, phenomenalists, edtla “liberal theologians,” recall n. xii. above ) would aberio a
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‘metaphorical’ interpretation thereof. Recall atsme of the unique methodological claims Van Fraassen makes

concerning the pragmatics of rule-following, explanateta,, in the service of the value of ‘empirical adeguac

XXX

Recall Kripke’'s contention that rigidly designated natunaél termsdeterminetheir own intension. Watés

H.O, no matter what we might conceive or imagine o

XXXi

To name one innocuous instance based on Nimtz’s introguetamples. To say: ‘I am in New York’ depends
upon certain facts upon the world, i.e. the intension afrilinNew York But it also depends upantentionand
intentionality(the speaker’s mind-to-world relationship mediated by pitiomal attitudes and representationk): *
am in New York’ clearly varies in meaning depending on wtters it. To pick another example (Chalmers). To
say 1 am not David Chalmers’ might either represent an inoesa posterioritruism or a flat-outa priori
contradiction again depending on who utters iteteris paribusoncerning the totality of metaphysical facts about

the world.

XXXii

Salmon (1982) in particular complains that Kripke’'s semangerggalist points vis-a-vis his metaphysical
conclusions are akin to “pulling a metaphysical rabbitof a semantic hat.” (Winstanley (2007), 18). Winganl
likewise accuses Chalmers of a similar sleight-of-hémavhich | respond above that Chalmengidal rationalism

remains largely immune to such accusations.

XXXiii

Equality holding in the particular case when one (forteter reason) wishes to restrict the metaphysically

possible worlds to centered ones with the same ‘gressirof individuation as the worlds conceived-as-actual.

XXXV

Referred to the evening star as ‘Phosphorus’, etc.
“** Prima faciethis may appear as strenuously obvious, almost reflexiosvetser (recall n. xxv above)
controversy abounds. Aside from logical empiricistgiarg that the priori anda posterioridistinctionreduceso
the semantic distinction of analyticity and synthé&fiamore generally analysis of thegriori subdivides into the
reductive (of which the aforementioned is an instameejus non-reductive. (Casullo (2002), 98-99). The latter
category gets further subdivided into non-reductipstemicwhich in particular focuses gustification, versus the

non-reductive non-epistemic (which may focus —reductively of an analysis of tlagpriori quanecessity, etc.)
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The former gets cashed out into sub-sub-categories facasisource thestrength and thedefeasibilityof the
justification. Casullo is critical toward all non-sf@mic analyses, whether reductive or otherwise, drtsdiis
own positive characterization of non-empirical sourdggstification. The details of his argument lie beydhe

scope of this essay.

XXXV

Chalmers makes this non-reductively epistemic point exlglidiear in several places throughout his essay. In
particular, in answering an objection that ideal concditalould either rule outd’ la Kripke) any talk of a
substantial connection between (epistemic) conceitsabihd (metaphysical) possibilitgr trivialize the connection
by reducing one to the other, Chalmers steers betwigseBdylla and Charibdes in his response that he isutob o
reduce one to the other. Moreover, “the notion ofibd#ty enters into the definition of conceivability such a

roundabout way the thesis [of a connection but nonélatmn] clearly remains substantive.” (173)

XXXVii

Certainly, in that regard, the “extreme empiricist” (8isrCase 1, p. 10 above) wields such a club. Another
issue paralleling the methodological disjunction of apyw priori versusa posteriorimethods as a result of
Hume’s legacy in the philosophy of science has to dowiditht to make of deductive versus inductive reasoning.
PaceHume’s points concerning the inductive fallacy, it catiadoesnot follow that the project of developing an
‘inductive logic’ is doomed from the start. It may jlost much more difficult to achieve: Witness, in paracuthe
wrangling between those sympathetic to Bayesianism@ (1990, 1998)) versus those that are not (Glymour
(1981, 1998)). Of course, Bayesiansdcorner the market on attempts to devise inductive |dgis$ (one can
be anti-Bayesian and still ascribe to the general grofedeveloping ILs), only that this research traditigppears

to be the most prominent in that regard.

XXxviii

Of course, all those working in this empirically-motise research into the phenomenology as well agtieto
cognitive process which may constitute such complex gctivdy not necessarily ascribe to anything thatbean
simply abstracted in terms of Chalmers’ suggested sche(WRirl). However, if nothing else (albeit somewhat
weakly stated) it is plausible to argue that whatevéitésally) going in the minds of scientists in this regjdoes
not at leasinvolve elementsf (i.), (ii.), (ii.) in MR-1 (i.e., the epistemienodal, and metaphysical notions of
‘claims’) though perhaps not in any particular order, let@lihat suggested by Chalmers.
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*¥ yablo (2002) however suggests that Chalmers’ modal rationatiaynfall prey to the same problem bedeviling
the logical empiricist—undeterdetermination of theory bigence (Chalmers (2002), 184). Though Chalmers does
not openly avow any version of scientific realism, rststs this association with this version of anti-isralion

methodological, epistemic, and metaphysical grounds:

Underdetermination of theory thycal evidence is no problem for a sufficiently holistigilcal empiricist,
but underdetermination of theory tntal evidence is a problem...These [Yablo’s] consideratavesall
tied to the limitations of observation, however...Theyndthing at all to suggest that the complete

qualitative truth (including microphysical truths) undeedmines theory. (ibid.)

In any case, Van Fraassen (as discussed in §2.1 abovdpggaab empiricist—he is a self-professed constructive
empiricist. In this regard, it is difficult to think thiite specter of undeterdetermination would haunt Van Fraassen
vis-a-vis Chalmers’s modal rationalism. Van Fraassedjstussed, is likewise comfortable with totalizitejras
(recall his notion of empirical adequacy is defined waaglelM of all phenomena, i.e. n. xi.above) as is Chalmers,

with his notions of ‘complete qualitative truth.’

* Recall the notions of diagonal intension, as discuss&8.2 above. The identity-statement ® = p’ (‘Hesperus
is Phosphorus”) has a necessary ‘horizontal’ or secgniai@nsion modulo holding fixed the actual wongd In
other words, modulo this world considered-as-actyails 8ue in the actual case,j but S is true in the
counterfactual (Hesperus refers to Mavstase—recalling Kripke’s essentialism. On the otherdhawitching to
w considered as actudi.e., that Hesperugally is Mars) then $is false in the ‘counterfactual’ case (that
Hesperus is Phosphorous) as well as in the ‘actuad’ (&isce, again, ‘Hesperusgidly designated/enus—>but in
w’ considered as actusélesperus isiot Venus, period). As the table shows below, its diagoriehsion is
contingent. On the other hand, repeating the sameisxéoc $: ‘7+5=12’ (ignoring,paceStalnaker, issues
concerning about what base one has to working in—easily iflome interpretssin terms of abstract cardinals;

i.e. 7-ness added to 5-ness equals 12-ness) indicates sangcksgonal intension.
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W, T T

Wy w

Table 3.3.2-2D analysis for

xli

One particular example Winstanley discusses from Stalcakebe met with a simple response (which | allude to
in n. xI above). Stalnaker’s concern for statements dgéarmpeori from mathematics like “7+5=12" can (according
to Stalnaker’s meta-semantic conception of reinterpoetalong the ‘vertical’ axis) exhibit diagonal contingese
since the statement is obviously false in a worldsmgred-as-actual like, (i.e., a base-12 world). But this
concern can be easily brushed aside, should one distingptisaernumberg(i.e., cardinalg andnumerals(i.e.,

their representation)s Having said that, however, Stalnaker’s second exafrgte mathematics is more
substantial: Certainly statements one woplima faciedeem as priori from geometry (the sum of the internal
angles of a triangle mradians) are false in non-Euclidean reinterpretatibnghe other direction, Winstanley
draws on Davies’ notion of ‘deeply rigid’ designatoragéd on Davies’ notion that the meanings of proper names
are “completely exhausted” by their extensions) whipatéother 2DS approaches) would yield a necessary
diagonal intension for identity statements like='p’. (Winstanley, (2007), 25) Well and good. However, ong ma
still object to Winstanley here concerning whether or methases he discusses really consthate fide
counterexamples to Chalmers, simply because of tthesiry (read:interpretatior) dependence. Get rid of

Stalnaker’s and Daviefterpretationof 2DS and these counterexamples go as well.

xlii

Prima facieversusideal, primary versussecondarypositiveversusnegative= 2 = 8 cases of conceivability.
With no loss of generality, however, positive versugatige can be ruled out, in possibility-talk, for in thegative
case this just reduces to talk of ~S being possible, whetnceived as actual or as counterfactual. But this is
equivalent to talking about ‘positive’ possibility in thase of ~S. Granted, however, metaphysical talk oftioega
when examining particular topics like causation, can t@sa huge morass. (Schaffer (2003)). To name one
instance: Are non-events or negative fdnea fidecausal relata? (One speaks of instances like: “Bekeduc
which caused the bouldaptto hit him.”) Since Chalmers never engages in a gede@lssion concerning the

logic and metaphysics of negation, neither will | Histessay. Moreover, prima facie versus ideal likedisaot
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apply in the case of possibility based on the interpoetaf worlds as potentially complete (and therefore
consistent and coherent) hypothetical scenarios (whetnceived-as-actual or counterfactually). Hence dhoul
one discover upon closer examination some latent confiadtmtried deeply in her physical theory, for example,

this conception is then automatically ruled out as aptsisical possibility.

However, a philosopher of science may object to thisa$ Frisch (2005) shows, many successful and reliable
theories like electromagnetism (EM) indesd inconsistent. When interpreted axiomatically, Malkae
Equations, the Lorentz force law, and energy congervédrm an inconsistent set, in the case of modelingetisc
charges. Hence, thougbgnitivelythe class of models in such an instance is open-ertgeghysicist happily
models away the dynamics of discrete distributions afgés, producing all sorts of fruitful and reliable re3udtg
logically, its class of models is empty. To which someone s{mefia to modal rationalism may respond: “Yes,
exactly my point. The classempty, these scenariase logically and therefore metaphysically impossible lieT
fact that such instances of theory-articulation idalmsly still reliable (it would be hard at present-day to even
imagineour world, practically speaking, without the discogsrand contributions of Faraday, Lorentz, Maxwell,
etc.) plays right into the hands of Van Fraassen—theiireories iempirical adequacyOn the other hand, a
constructive realist like Giere sympathetic to modabdnalism may simply bite the bullet and argue thatcfhss of
these cognitive models which obviously demonstrate sugilirieal success and reliability doast entail that they
are metaphysically true (let alone being even logicahsistent). Indeed, they are not (strictly speakifgnt

charges are also a nomological impossibility, as arfegiby rigid rods, etc.

Whether one therefore considers these models asespireg ‘fallible veracities’ (Teller (2004)) or ‘conveni
fictions’ is in the eye of the beholder—gazing upon otksnes such as property-realism, nomological skepticism
(Cartwright (1999)) and other issues lying outside the scoffesoéssay. In the main, however, details aside, the
issues hinge upon how to tell an ‘appropriate’ idealizat®lato already reminded us that representation is not
duplication, hence the former is always ‘falsesomesense. Logical consistency, in that regard, though an

essential desideratum in many instances, may notatkly prove itself to be an absolutely necessary tiondn
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certain contexts—hence Van Fraaseen’s claim of enapatequacy over truth. To which the realist rejoins-

reliability in terms of ‘saving the phenomena’ isther necessary nor sufficient for truth.

xliii

As disciplinary specialties within the field of physiosathematical physics and theoretical physics shootte

equivocated. They are distinct disciplines, though obviaustydisjunct.

xliv

Recall the metaphysical/epistemic impasse of Kattsiomies. Not only is the modal gate between epistem
conceivability and metaphysical possibility not extesly wide, but (for Kant) there may be more than one ga
that cognition must negotiate! “[T]he...will isin.its visible acts, necessarily subject to the lAwadure, and so far
not free while yet, as belonging to a thing in itself,...notjegbto that law, and...therefofeee’ (Kant,
(1781,1965), 28). To invoke my illustration: Modal gate 1 (homobldgiecessity): “Nope, sorry no free will here.
Go to gate 2, maybe they can help you.” Modal gate Pafhgsical possibility): “Sure, the will is free—but you

don’t get to know! Go back to gate 1.”

™ The choice of connectives here is rather deliber@ite ‘0" is the material conditional: For anyffs ¢, y: Oy

is a priori iff (¢ - ) is true. (Chalmers (2002), 175)

xlvi

Consider as an example Railton’s (1981) notion of an “idgdhaatory text.”
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