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"New wave" reductionism aims at advancing a kind of reduction that is stronger than
unilateral dependency of the mental on the physical. It revolves around the idea that
reduction between theoretical levels is a matter of degree, and can be laid out on a

continuum between a "smooth" pole (theoretical identity) and a "bumpy" pole

(extremely revisionary). It also entails that both higher and lower levels of the reductive relationship sustain some degree of explanatory autonomy. The new wave predicts
that reductions of folk psychology to neuroscience will be located in the middle of this
continuum; as neuroscientific evidence about mental states checks in, theoretical folk
psychology will therefore be moderately revised. However, the model has conceptual
problems which preclude its success in reviving reductionism, and its commitment to a
syntactic approach wrecks its attempt to rescue folk psychology. Moreover, the architecture of the continuum operates on a category mistake that sneaks in an elimina-

tivist conclusion. I argue that new wave reductionism therefore tends to be

eliminativism in disguise.

Psychoneural reductionism has recently been resuscitated. The revived
version, dubbed the "new wave," aims at advancing a unique kind of reduction that is stronger than unilateral dependency of the mental on the physical. It predicts that psychoneural reduction in general, and folk psychology
in particular, will fall somewhere toward the middle of the intertheoretic

reductive spectrum. The pivot of this position, as articulated by Bickle
(1998), is that reduction comes in degrees. However, the conclusions drawn
from the new wave are hurried and premature, and I will argue that it actually ends up being eliminativist in disguise. Ultimately, the ideological pro-

file and potential of the new wave seems geared toward supplanting our
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Kenneth Sufka, for their inspiration and helpful comments. Requests for reprints should be
sent to Cory Wright, Department of Philosophy, 0119, University of California, San Diego,
9500 Gilman Drive, La Jolla, California 92093-0119. Email: sarahbellum@mad.scientist.com
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The new wave program is heir to the vintage models of microreduction
and the structural spectrums of classical reduction. These classical models
generally viewed reduction as deduction of the higher level theory to the
lower level theory. Such a process required a set of cross-theoretic connecting principles to bridge the disparity of terms between the two levels of
explanation. Primarily then, classical models focused on the derivability of
laws of the reduced theory from the reducing theory, and the biconditional
form that these connecting principles took. Unfortunately, the instability
and logical status of these bridge laws, in conjunction with the familiar problems of multiple realizability and mental anomalism, were more than enough

to sink the classical models of reduction (Bickle, 1995, pp. 49-54; Fodor,
1974, pp. 77-115; Kim, 1998, pp. 90-97).
The new wave of psychoneural reduction attempts to resurrect the efficacy
of reductionism by doing something different. It utilizes axiomaticized set
theory predicates and employs a corrected analogue of the reduced theory to

avoid these and other potent objections against classical reductionism.
Subsequently, it attempts to provide a viable alternative grounded in the
same spirit as classical reductionism, maintaining the same endpoint: to show
that the causal powers of macrophenomenon are explainable in terms of the
dynamics and causal powers of microproperties while sustaining some degree

of autonomy. The new wave is thus a resuscitated attempt to maneuver
between anti-reductionism and eliminativism.

This essay highlights the conceptual and architectural problems with the

model itself, and then examines the model's predictions and applications,
specifically its consequences for folk psychology. After briefly describing the
new wave reductive program in the first section, I build on Endicotťs (1998)
initial criticisms against it, which reveal it to be untenable based on problems with its anticipation of mutual co-evolutionary feedback between theo-

retical levels. The next section explains how the new wave sneaks in an
eliminativist conclusion based on a category mistake. These conceptual
problems with the model suggest that it subsequently leads to embracing
either anti-reductionism or eliminativism. In the penultimate section, I dis-

cuss the new wave's unsuccessful attempt, based on the approximation to
actual cognitive dynamics, to save folk psychology from elimination. The
effect is that new wave reduction ends up being more of a "new wave eliminativism," which raises the further question as to whether new wave elimina-

tivism is a plausible position. The last section is a brief consideration of
objections to the possibility that the new wave is eliminativist in nature.
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New Wave Reductionism

The new wave formally construes theories as sets of models, with reduction
and replacement defined in terms of empirical base sets, membership and set
inclusion, and other set-theoretic relations supplemented with homogenous
or heterogenous ontological reductive links between members. It minimally
involves three separate types of operative theories: the original, higher level

theory TR that is being reduced, the basic, lower level reducing theory Tß,
and the corrected analogue TR* of the reducing theory. This last component,
Tr*, is a constructed representation specified within the framework of the
reducing theory, and is designed to mimic the structure of TR. In other words,
it is stipulated that the lower level ( neurob iological) theories supply the con-

ceptual resources for this analogue. The purpose of TR* is to bypass the
bridge laws that plagued the earlier, more antique versions of reduction. In
particular, it substantiates the logical consistency required by modus tollens,
which is to say, to eliminate the possibility of deriving the falsity of TR from

true premises about Tß. The integrity and success of each reduction therefore
turns on the strength of this analogical relationship between the reduced TR
and the corrected TR*.
The architecture of the new wave is constituted by a spectrum of interthe-

oretic reduction, specified according to degrees of commensurability for
paired theories. Ontological conclusions are secondary to, and dependent on,

the nature of the relationship obtaining between theoretic levels. So, the
reductions are typically characterized as corrected TR* theories flecked all
along the continuum according to the degree to which they approximate the
reduced TR. TR* is deduced from Tß, allowing for intertheoretic mapping to
occur between TR* and TR such that a reductive assertion about the relation-

ship between empirical base sets can be formulated. The location of each

case on the intertheoretic reductive spectrum thus depends on how successful the translation from higher to lower level theories is, or the degree to

which the obtaining reduction is smooth or bumpy. Churchland (1998, p.
26) explains one misconception of the reductionist strategy, in that it is
"dubbed as seeking a direct explanatory bridge between highest level and
lowest levels. This idea of 'explanation in a single bound' does stretch
credulity, but neuroscientists are not remotely tempted by it."

If the analogue TR* is a perfectly equipotent isomorphic image, it operates as an exactly similar version of the original TR targeted for reduction,

and the two are, for all intensive purposes, indistinguishable. In this case

the intratheoretic deduction of TR* from Tß is perfectly mapped onto the
properties of TR; the analogical relationship constitutes an ideally smooth
case where the ontology of the reduced TR is wholly preserved. The reduc-

tive pairs are exactly similar, and the reduction is perfectly retentive,
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and elimination at this end is an architectural flaw that substantiates an

eliminativist conclusion about folk psychology.
The new wave model definitively predicts that all of psychology will ultimately reduce. Its overarching aim is for reduction par excellence , where the
higher level, coarse-grained, theoretical explanations of phenomena are reconceptualized and refined in terms of a more powerful lower level theory. In
particular, the new wave case for reduction is a broadly empirical prediction
targeting higher level folk psychology - the collection of common homilies
about the causes of human behavior - for revision by the lower level cognitive and computational neurosciences. Folk psychology, according to standard usage and following the reductive program, is here treated as a theory
insofar as it is conjectural and proffers explanations about human behavior
and cognition. The new wave predicts that the magnitude and frequency of
the psychoneural reduction will fall somewhere in the middle of the intertheoretic reductive spectrum, in the same vein as classical equilibrium thermo-

dynamics and statistical mechanics/microphysics. Bickle (1999) further
advertises it as being ideally committed to cross-theoretic, interlevel property
identity at the retentive end of the continuum - that is, smooth intertheo-
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retie reduction where the ontology of the original TR is

Bickle (1998) explicitly states that the bulk of reduct

facile:
The potential psychology-to-neuroscience theory reductions looming on the current
horizon will not be sufficiently smooth to warrant contingent property identities. The
ontological consequences will instead be revisionary: neither cross-theoretic property
identity nor straightforward elimination of the caloric fluid and phlogiston variety . . .
nor are the propositional attitudes of cognitive psychological theories that are the current candidates neuroscientific reduction contingently identical to any neuroscientific
counterpart, (p. 163)

Ideally then, the vast majority of successful and undisputed intertheoretic
psychoneural reductions should be located near the middle of the continuum, enjoying both high versatility and variability. Even considering that
new wave reduction optimally functions on a case-by-case basis, all successful
new wave revisions ought therefore to benefit from such a protean existence.

For any case of psychoneural reduction less than ideal, it will be oriented
toward the bumpy end of the continuum (a foreboding conclusion, since folk
psychological accounts do not produce much cutting-edge theorizing relative
to their nèurobiological counterparts).

While Bickle may at times fluctuate where he thinks psychoneural reductions fall on the intertheoretic reductive spectrum, what seems right to say is

that he anticipates a Utopian neuroscience that corrects everything psycho-

logically important, so that he can locate all cases on the intertheoretic
reductive spectrum. The model itself is silent on how particular cases fall, or,
if indeed, it can cover all cases. In other words, an anti-reductionist could

accept the new wave model as an accurate account of reduction and replacement, where, in fact, reduction and replacement are called for; but the same
anti-reductionist can resist the physicalist urge to apply the model every-

where, not believing that all higher level phenomena will eventually be
reduced or replaced. Consequently, theoretical refinements to folk psychology by the relevant neurosciences, biochemistry, and physics do not imply
the onset of any final materialist account of the mind/brain.

The new wave conclusion about folk psychology is reached in virtue of
three components: the approximation of folk psychology to the actual cognitive dynamics; the fragmentation of folk psychology into distinct concepts
within its neuroscientific successors; and the mutual co-evolutionary feed-

back between folk psychology and neuroscience. Before evaluating these
three components, we ought to look at the framework and motivation in
which this conclusion is reached. An understanding of the model becomes
much more clear once it is applied to actual cases where it can be followed
up with ontological discriminations. Reductionists typically parade some very
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guistically. This distinction begets the continuum's ontological
consequences, where smooth reductions at one end allow the higher level
theory and the objects of that theory to coexist. Smooth reductions typically
allow for the explanatory representation to be kept around for practical purposes, and the ontology of the thing represented is retained - water is still
around and usefully expressive, though the word "water" could be eliminated
(say, if we all started talking German, or all talked in the vernacular of chem-

istry . . . "H20 talk"). Notice that it is possible for bifurcation between

theory and ontology to occur even in smooth reductions, where the nominal
character of the theory can undergo change while the referents and roles
remain fixed (Endicott, 1998, p. 58). This being the case, smooth reductions
allow for the possibility of ontic propositional attitudes whose signifiers, rep-

resentations, and theories are disposable. In discussing mental states qua
their underlying neurophysiological phenomena, Searle (1998b, p. 51) also
attests to the fact that our theories and vague linguistic terms can ultimately

be disposed of, leaving us with the brute facts about the processes of the
brain and the structure of the mind itself. While Searle's comment lies out-

side of the context of new wave reductionism, it is telling of the possible

bifurcation of explanatory representation and ontology at this end.
Consequently, the possibility of change in the nominal character of the
theory while the referents and roles remain fixed seems contrary in spirit to

the new wave assertion that ontological conclusions are always secondary to,

and dependent on, theoretical conclusions across the board. The model's
subjugation of ontological conclusions may lead to a potential queerness for a
scientific realism, although this is beyond the current scope of this essay. But
it is important to note that, conversely, where there is significant ontological
change there is typically theory replacement rather than revision (Endicott,
1998, p. 63).
With a bumpy reduction, there is evacuation not only from the theoretical

axioms of TR, but also from its ontological posits. Reductions at this end
point to the fact that the things represented in our conceptual schemes tend
to be abandoned, due, in part, to the competitive element between theories.
However, demonstrating that a radically inferior higher level theory can be
succeeded by a more competent successor is insufficient to demonstrate that
the entities of the reduced theory do not exist. A more appropriate and sensitive conclusion is that Tß gives a more lucid, fine-grained picture of the very

same entities posited in lieu of the relatively flawed TR. This is because
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theory to refine.

New wave reductionists often rely on the following analo

to illustrate their position concerning the moderate fo

future-neuroscience reduction. Henceforth, is there really

temperature in the classical thermodynamic sense? No
(relating pressure, volume, and temperature) holds now

physical universe - it holds only in the non-empirical "lim
modynamic temperature is only uniquely realized in ideal
perature eliminated from scientific ontology? Well, yes, in
kinetic energy of constituent molecules is what is actually

in a lesser sense: the concept was not completely repla
incommensurable successor (as with phlogiston, caloric
Temperature construed in classical thermodynamics is an
mean molecular kinetic energy as construed in microphys
mechanics, and would be located toward the middle of
reductive spectrum for the revisionary physicalist. This a
examples are meant to be the beacon of light by which ps
tions can be located on the continuum.

Collapse of the New Wave
Unfortunately, the new wave is not immune from serious problems.
Endicott (1998), its cardinal critic, has poignantly outlined its collapse into
classical reductionism and its failure to capsize anti-reductionist claims. The
new wave initially collapses because of bridge law problems at the smooth end
of the intertheoretic reductive spectrum, and because of its constructive constraint on mutual co-evolution. Theories smoothly reduced at the retentive
end of the new wave continuum are still subject to biconditional bridge laws,
since cross-theoretic property identities exist between reduced and reducing
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continuum alone leads one either to an anti-reductionist or eliminativist conclusion.1 I will try to show why the latter is the case, where the intertheoretic

reductive spectrum is unidirectional as higher level reduced theories are funneled toward bumpy reduction followed by elimination.
Endicott also substantiates his conclusion by explaining that there are four

main elements to the new wave, only one of which is actually new and
which must be rejected anyway. This is the constraint on theory construction, which holds that the conceptual resources for the corrected analogue
Tr* are supplied by the structure and laws of the basic reducing theory Tß,
rather than those of the reduced theory TR which it is trying to mimic. This
novel element of theory construction amounts to the third component of the

new wave's conclusion - mutual co-evolutionary feedback - which is one
of the main characteristics of the revisionary physicalist account that distinguishes reductions from replacements. The position of intertheoretic co-evo-

lution is an ideal position for reductionists, since selective pressures can
foster dynamic, effective adjustments between and within theories - in both
directions on the continuum - in an effort to increase the overall coherence

of explanatory schemes. So, the new wave asserts that higher level, coursegrained folk psychology, once corrected, can have new life breathed into it
by the developments of its lower level, fine-grained neurobiological theory;
the analogue TR* can impress its properties back into the reduced TR. Bickle

(1998) states,

^im (1998, pp. 118-120) independently arrives at the same conclusion, "Either you retain
supervenient and yet irreducible (that is, nonfunctionalizūble [my emphasis]) mental properties,
say qualia, but accept their causal impotence, or you embrace mental eliminativism and deny
the reality of these irreducible properties." He further explains that if we are taking physicalism seriously, as the new wave is certainly committed to, we are left with the irreality of the

mental. If, on the new wave account, the only saving grace of folk psychology is the gross
functional profile of intentionality, then the eliminativist elements of such a doctrine will
have to be owned up to. See also Quine (1985, pp. 5-8).
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In other words, the model for the intertheoretical relation

is reflexive; it speculates that fine-grained lower level the

pronouncements of macrolevel accounts, but because th

higher level theory still provides a useful and efficient app
reducing theory, it is only displaced to the degree that it

revision. Noting that co-evolved terms on both theoret

strained in tandem, Endicott (1998) decisively frustrates t
wave element:
In a word, they are theoretical hybrids, mirror images of the intertheoretic correspondence rules within classical reduction, differing from them only by the cover of a single

term. The moral is that, because of the natural ebb and flow between levels of scientific language and scheme, the basic reducing theory becomes permeated with high-

level concepts and concerns. Now the problem is straightforward. The new-wave

constraint on theory construction stipulates that the basic Tß and not the original TR
must supply the conceptual resources for constructing the corrected image TR*. Yet
this seems flatly contradicted by the fact that, once co-evolution has run its natural
course, TR* has become a mutual product of Tß and TR. How, then, is TR* specified
"within the idiom of Tß" in any meaningful sense that excludes TR? (p. 65)

If Endicott is correct, adjudication between co-evolutionary development
and new wave architectural construction is implausible for new wave reduc-

tionists, because the model stipulates that the lower level, fine-grained
reducing theory must supply the analogue TR* with all of the requisite con-

ceptual resources. The new wave's emphasis on co-evolution dissolves in

light of its focus on Tß as the starting point to construction - a bottom-up

approach. Endicott continues his anti-reductionist criticism: new wave

reductionism is self-defeating where co-evolution is concerned, or else it is
methodologically restrictive and historically myopic. For proponents of the

new wave to accept the less deflationary of the two charges would be to
orient the new wave along the lines similar to Churchland's (1984) strong
methodological materialism.
The new wave helps itself to explanatory co-evolution, where each theory
informs and corrects the other; simultaneously, it espouses a bottom-up flow
of information and influence, since lower level theories are the sole source of

conceptual authority. Lower level theories offer more sophisticated and
refined pictures of the etiology of human behavior and cognition in some

cases, and outright corrective replacement in others. But this position is
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midway position in the meantime, as Bickle believes it

their ontological posits are funneled toward the bumpy en
uum.

New Wave and the Eliminativist Conclusion

Given the flotsam and jetsam of new wave reductionism, I can begin to
demonstrate how the new wave sneaks in an eliminativist conclusion about
folk psychology, and allude to the question of whether or not new wave elimination is a plausible position. This brings us to a crucial step in support for

the conclusion that the new wave is eliminativist in reductionist guise.
Revisionary physicalists generally seem to regard reductions in practical
terms for the purposes of classification, depending on how much correction is

entailed to TR or how commensurable the paired theories are. The intertheoretic reductive spectrum allows for three possible outcomes for psychoneural

reductions (retention, revision, or replacement), outcomes which tend to
merge accordingly along the continuum all under the umbrella term of
"reduction." So, reductions and their ontological consequences converge on

the endpoints with which they are most closely approximated. However,
when it comes to applicability, confusion abounds without precise distinctions; indeed, the vagueness and ambiguity that encompass the concept of
"radical incommensurability" at the bumpy end of the continuum illustrate
precisely this category problem.

To reiterate, reductionism in principle is a position quite distinct from
eliminativism. Reductionism encompasses the less radical view that the concepts of higher level theories can be mapped and reflected in a lower level
theoretical framework to the degree that their intertheoretic relations are
commensurable. That is, macro cognitive and folk psychological theories are
merely avatars of their lower level counterparts, similarly describing human
behavior and molar phenomena but with less explanatory power. The latter

is the position that higher level folk psychology is ultimately bankrupt in
terms of explanatory power, coherence with adjacent scientific domains, and
performance in general, and further that any such inadequate or defective
candidate ought to be targeted for elimination in favor of more powerful,
lower level neurobiological theories. Churchland (1986) summarizes,
By "eliminative materialism" I mean the view that holds:
1 ) that folk psychology is a theory;

2) that it is a theory whose inadequacies entail that it must eventually be
substantially revised or replaced outright (hence "eliminativism"); and
3) that what will ultimately replace folk psychology will be the conceptual
framework of a matured neuroscience (hence "materialism"), [p. 396]
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Bickle describes nonborderline, nonretentive cases as "bumpy reductions." By standard
usage, however, calling outright replacement a "bumpy reduction" is slightly perverse
- like calling one's divorced status a "bumpy marriage." (p. 57, fnl3)

In other words, the new wave model holds that these messy cases are not gen-

uine reductions, but rather cases of elimination; calling them "bumpy" is
therefore a misnomer. Whereas Endicott uses this objection to advance his
argument that new wave reduction is little more than repackaged classical
reduction of TR to Tß, I think this semantic confusion between kinds stands
on its own, and perhaps can even be pushed a little harder. The foregoing
exercise shows precisely the crux of the problem: eliminativism and reduction
are two distinct kinds of action and outcome, in which case intertheoretic
relations are strictly either bumpy reductions or replacements, but not both.

This being the case, the new wave model seems to have a formidable prob-

lem with its architectural design. According to convention, psychoneural
reductions ought to fall anywhere between extremely corrective and
extremely retentive poles. Crudely put, reductions at the farthest reach of
the bumpy end are very messy, since the mapping of properties and set predi-

cates between higher and lower levels are never numerically identical. At
the opposite end lies the possibility of retention, of smooth mapping and
translation of terms and identity conditions between TR* and Tß. Therefore,
the smooth to bumpy range of reduction proper is coherent only if the polar
opposite ends of the intertheoretic reductive spectrum are of the same categorical kind. Churchland (1989, pp. 212, 237) further illustrates that reduc-

tion augments scientific knowledge and is a matter of "conceptual
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that lies much closer to the heart of eliminative materialism.

This is not merely a new wave mishap. For instance, Searl
to make the same confabulatory mistake. He writes,

It seems to me that there are two sorts of reductions - those that el
nomenon being reduced by showing that there is really nothing ther
the features of the reducing phenomena, and those that do not eli
nomenon but simply give a causal explanation of it. (p. 34)

Searle claims that the difference between reduction and eliminativism is
trivially just a matter of terminology, and that the facts are the same in both

cases. But the facts in traditional parlance correspond to a sharp ontological
difference. Perhaps part of our general aversion to reductionism stems from
the fact that it is when reductionism becomes a loaded term, fed as an undifferentiated bolus, that we find reductionism preemptively objectionable.
How is this category problem instantiated? An example of a smooth reduc-

tion might be the explanation of the nature of light. The lower level theory
of electromagnetic radiation reduced the explanation of a higher level theory
of optics. Visible light turned out to be electromagnetic radiation, along with

radio waves, ultraviolet rays, x-rays, et cetera. The higher level theory
mapped precisely onto its lower level counterpart with little mess or conceptual change, and therefore little need for refinement. Conversely, modern
genetics recognizes very few of the attributes proposed by Mendel, for genes

involve distinct segments of DNA rather than single units of DNA. The
concept of a gene has gone through numerous evolutions because of the
imprecise mapping and set inclusion from higher to lower level theories. In
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ogy, phlogistification, and astrology would not be repres
failures; stagnation in scientific discourse is indeed part
floodgates to evolutionary pressures and theoretical replac
As it stands, folk psychology is generally understood to
the tacit structure of cognitive content, and as such, defe
nical cognitive sciences for analyses about the facts of co

ture, function, and even some phenomenal properties
203-205; Kim 1998, pp. 35-37; Sufka and Lynch, in pre

understood as a syntactic (neurophysiological) engine, rat
tic one, as the new wave in fact does, then it is connectio
that will be moderately reduced to neurobiology, not folk

(1993b, p. 85) remains suspicious of the prospect of

between connectionist models and brain science, since the

paratively abstract - "little more than a novel application
ics of quasi-linear dynamical systems" - hence the moder
intertheoretic reductive spectrum. Nevertheless, simple c
be performed by neural networks that do not seem to ref
corresponding to propositional attitudes, leading Bickle (1
to the predictive conclusion that, "in an important sense,
sitional attitudes doing any causal work in our best accoun
The sentential account of folk psychology does not real
loose identities that are necessary for refinement. It main
tional attitude has a discrete causal role in behavior that allows for a seman-

tic interpretation and evaluation of its content. Accordingly, its basic unit of
cognitive computation is the inference relation from sentential state to some
further sentential state; however, these states posited by folk psychology are

largely attributory rather than causal. Folk psychological predictions about

actual cognitive dynamics and subsequent behavior are therefore largely
ignored by neuroscientific theorizing, which seems poised to offer powerful,

competent, and fine-grained explanations of the same mental states and
other cognitive activity. At issue, then, are not the pedestrian accomplishments of folk psychological predictions, but whether or not the theory of folk
psychology about the inner processes of cognition bears any resemblance to
reality. Neuroscientists instead recognize the basic unit of cognition to be the
activation vector, the basic unit of computation to be vector-to-vector transformation, and the basic unit of memory to be the synaptic weight configuration. This interpretation of synaptic activity in biological neural networks
reveals that a neuron computes activation output states according to its total
input (the sum of its signal strength times its weight) and current activation
state. Vectorial interpretations are unfamiliar to common sense, and do not
really resemble at all the semantic computations and propositional representations of folk psychology; but so much the worse for folk psychology. Such
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This structural aspect of folk psychology - one of its most central claims
and deep commitments - falls short of the complexity needed to accurately
describe many of our subtle mental states and their causal relation to behav-

ior, unlike some neurocomputational or connectionist theories. Certainly,
this leaves out the possibility of retention and smooth mapping and translation of terms and identity conditions between TR* and TR, or of moderate
revision in light of connectionist models. The new wave purports that the
theoretical reduction of folk psychology will be retained to the degree that its

falsity necessitates modification, and as a centrally sentential account of
mental content it appears radically false, both in theory and ontology. If
commonsense discourse about the sentential account of propositional attitudes turns out to be defective, then the ontology and the theoretical constructs of folk psychology stand to be displaced by a more lucid and powerful

scientific machinery. As Bickle (1998, p. 204) himself says, to eschew the
sentential model - as cognitive neuroscience does - is consistent with a
strong brand of phlogiston/aether type of eliminativism.

As such, the propositional attitudes of folk psychology do not make very
good candidates for cross-theoretic identity relations with correlated neurophysiological states. Thus, the new wave seems clearly committed to moving

away from the sentential model to connectionist ones, provided that the
neurosciences continue on their present trajectory toward elucidation of the
nature of the mind. The aggregate of propositional attitudes is again, for all

intensive purposes, stagnant insofar as it does not evolve or produce any
novel understanding about mental states and behavior. To that extent, the
representational account of synaptic strengths does not refine the representational states of folk psychology so much as replace or eclipse them with an
advanced successor.

And yet, the new wave maintains that folk psychology will be revised
according to the second element of approximation, and will therefore have
instrumental value, because of some residual homogenous or mixed ontological reductive links for interlevel property identities and empirical base sets.

In other words, folk psychology presumably misconstrues the structural
account of mental content but accurately describes the functional profile. So,

as long as the mental states posited by folk psychology closely approximate
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the explanatory function of their neurobiological coun

dently of the mistaken nature of the sentential profile, th

profile warrants a loose identity. On the new wave mo

identity which prevents folk psychology from being elim
for without this last crutch it becomes defunct. Superfic
dictions of the new wave and the eliminativist seem disti

wave allows folk psychology to survive based on its fu
mental states.

However, it is not at all clear how commonsense folk ps
posed to have a congruent explanatory role to the neuros
are radically different in the way they explain the mech
tions of brain states and the flow of mental content. Mo

neurosciences seem to be an efficacious and illuminating
ing how and why the mind/brain operates as it does, by
small bits of the total puzzle, and increasing the amount
ontological reductive links and empirical base sets. The ca

psychology gives to propositional attitudes is conspicu

neurose ient if ic theories about the operations of neuroco

their dynamics. Folk psychology has no similar robust st
tional translation about the causes of behavior, without o
nature of the mind or leaving out explanation of the brain

cacies. Any transition from one neurophysiological s
effected by the intrinsic, neurophysiological properti

states; the abstract relational states that constitute the f
folk psychology do not figure into this causal equation. F
inference relation from some sentential state to some further sentential state

does not do much work, since the semantic content of a belief cannot be a

strict causal explanation of behavior. This leaves the new wave ultimately
appealing to some of the function-to-structure reductions similar to those
employed by the classical models.
Additional inspection of the functional profile of propositional attitudes
reveals it to be unsatisfying and unimpervious to objections, and hence, it is
dubitable whether or not folk psychology is truly shorthand for the posits of

the psychoneural vanguard, much less a close approximation to the actual
cognitive dynamics. Here the new wave model of intertheoretic reduction

proves helpful in an analogous discussion of properties to theories on the
spectrum. The functional states of propositional attitudes are states that
human cognizers manifest in virtue of being in some neurophysiological
state; thus, any causal influence that a desire or belief possesses is possessed
by its realizer, a neurological state, since higher level properties are dependent on lower level properties for their conceptual and causal resources. To
put it another way, in what sense could the functional property of believing
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The intertheoretic deduction (of TR* within Tß), and the intertheo
Tr into Tr*), constitute a fell-swoop demonstration that the older t
placed wholesale by the new, without significant explanatory or pred

If Churchland is accurate, then the new wave model wh

replacement rather than a continuum of pure reduction. A

notes, the new and corrected TR* has the resources to mim

role of the original TR in an ideally smooth case, and to b
tory role of Tr in a rough and disanalogous case, either w
the old's replaceability by the new. However, he keys in to
lems with this hypothesis. Some of these are considered in

below, which ought to continually show how the new w
tends toward eliminativism.

First, Endicott notes that replacement at the smooth end

ontology of TR can be retained. Second, in ideally smoo
equipotent isomorphic image of TR - perfect retention

replacement. Yet, ideal cases in the offing, it is explicitly s
of new wave psychoneural reductions will not be retentiv
our commonsense propositional attitudes are unsound in t
in need of corrective revision. Folk psychology's commitm
account of mental content/deliberation and intentional po

aspect of its thesis, but these structural and causal commit
underlying behavior are naïve if not dubious, and to that e
ogy is, in some sense, a defective theory. Its principles an
mechanisms can be displaced, since they will not constitut

sion with the reducing theory, and since TR* will not be f
fectly equipotent isomorphic image. So, even though Bick
the new wave is committed to cross-theoretic property ide

tive end of the continuum, which collapses anyway, the s

chology lies outside the parameters of smooth reduct
connectionist models that will fall in the range of mod
virtue of their theoretical sophistication, with folk ps
toward the bumpy end. While Endicott's first two objecti
hold for a wider philosophy of science and general accoun

theoretical constructs and ontologies of folk psychology ar

be situated anywhere near the smooth end of the continuum

mally expecting corrective revision.
Furthermore, cases of reduction which are perfectly sm
create an autonomous relationship for the higher level th

logical consequences, in which sense TR* stands apart from
reduction less than perfectly smooth or retentive, the an
to stand in a more strained relation of refinement with Tß
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wave reductionist account. If the new wave reductionist concedes that our

commonsense intentional systems are false by virtue of their ontological
lack, she has moved unilaterally toward the eliminativist camp.
The explanatory pluralist, following Wimstatt (1976), might produce a further objection that the incommensurability and lack of intertheoretic translation merely reveals the irreplaceability of the higher level theory. Quoting
McCauley (1996, p. 32), "the theories at two levels possess different conceptual and explanatory resources, which underscore different features of their
common explanandum. They provide multiple explanatory perspectives
Moreover, the pluralist could also hold that the domains of intertheoretic
levels can be independently analyzing a common explanandum regardless of
the ontological status of that explanandum. But insofar as theories target the
same mental phenomena, even with different interlevel explanations, then
this objection is no barrier to the reductive pairing. The reducing theory is
still able to explain all or more of the phenomena successfully explained by
the reduced theory, and there is at least some minimal mapping or overlap of

empirical base sets occurring, lest they be targeting altogether different
explananda. Also, to the degree that the pluralist is promulgating a theory
about some mental event or entity, it seems intuitively obvious that they are,
in some minimal way, committed to believing that it does or not exist.
Fourth, it is argued that Churchland's wholesale replacement is flatly contradicted by the history of scientific reduction (Ptolemaic vs. Copernican
astronomy, genes vs. sequences of polynucleotide bases) and therefore likewise
operates as a matter of degree on the intertheoretic reductive spectrum. Since
the pivot of the new wave thesis concerns grades of revision and enhancement, Bickle rejects the suggestion of across-the-board intertheoretic displacement. This objection is merely about precedent and does not impugn the
prediction made by new wave eliminativism; moreover, even if "conceptual
redeployment" is the norm for the history of scientific reduction, it does not
follow that some theories may not retain any of the elements from previous
conceptual schemes (the phrenology of Gall and Spurzheim, the four humors
of temperament proposed by Hippocrates, and other similar naïve or dubious
theories seem like decent examples of historical succession and intertheoretic

replacement). This objection is not incompatible with the activity of new
wave psychoneural reductions, even if they all are assailed without impunity by
a common eliminativist fate. As noted earlier, theory-based propositional atti-

tudes are comparatively stagnant, and furthermore, nothing about this objection entails that folk psychology in particular will not endure increasingly
corrective and highly disfiguring change, or even elimination, as its neuroscientific underpinnings are elucidated and the empirical evidence checks in.
Indeed, it seems dubious that the psychoneural reduction of TR/TR* to Tß for
propositional attitudes will be as temperate and revisionary as Bickle believes.
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This quote is telling; the tentative preference for neural networks and connectionist models in our best current accounts of brain processes and mental
states, in combination with the absence of folk psychology in these understandings, proffers even more reason to predict a fatalistic replacement of
folk psychology on the new wave elimination model. As the cognitive and

neuroscientific evidence becomes available, the new wave should be motivated to break toward one end or the other since indeterminacy about the
nature of psychoneural reduction will then be evicted. Furthermore, the new
wave's revisionary physicalist prediction of folk psychology being located in
the middle of the spectrum is that of a "fence-sitter," which Bickle is not; he
is firmly committed to coding vector analysis which is through-and-through

a syntactic approach to mental states and content. Like it or not, this makes

him an eliminativist about conscious mental processes, not a reductionist.
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This is exhibited in the conditional statement about the p

tionist models made at the end of the quote. Though t

intertheoretic reduction postulated by the new wave seem
"ride the fence" in the meantime, a closer look reveals th
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