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Abstract: Paul Thagard (2007) has presented a truth-condwaieount of explanatory coherence. It is na-
turalistically conceived and claims support frone thistorical development of empirical science. Tdts
count is here critically examined. It is attestedreat inadequately change-episodes in which eessor
theory does not merebxtend but instead supersedes its predecessor(s), leat¢sdvere change’ (scien-
tific-revolutions, theory dislodgement). It is asglithat these historically regular, if infrequegpisodes
demand a diachronic specification of (partial) tlyeidentity. In the absence thereof, they remaienh
mena-to-be-explained in a complete account of tapgbroximation (verisimilitude). Meanwhile, Thagard
notions of ‘broadening’ and ‘deepening’ of empititiacories fail as inductively strong indicators ai
epistemologically preferable, because presumahlyhiapproximating mode of theory-development.
Therefore, his cautiously optimistic induction tisatence will continue to approximate truth mushaan
self-serving. At most, it is argued, our curreriBst empirical theories can lay a claim to difféisrem-
pirical adequacy, but not to truth or approximatiorit.

Key words:explanatory coherence, representation, truth-sqmagion, non-cumulative theory change,
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This paper argues for a more optimistic conclusibat
coherence of the right kind leads to approximaitthtr(...)
The right kind is explanatory coherence that inesltheories
that progressively broaden and deepen over timeravh
broadening is explanation of new facts and deepenin

is explanation of why the theory works. (...) Thippais not
aboutnaturalistic epistemology, but is an instance .of it

(Thagard 2007: 28f.)
1. Introduction

Largely following the most recent exposition of §haad’'s (2007) concept of explanatory
coherence, this text develops the following thremis of criticism:

(1) Thagard understands diachronic relations betweeaorits according to his syn-
chronic view of reduction which systematically ikkes explanation by lower lev-
el (“underlying”) mechanisms. Thereby, his useh## term ‘deepening’ also re-
lates predecessor-successor theory pairs in sedcadlolutionary change. How-
ever, it is at best unclear, for example, by whatihanism Newtonian gravitation
is explained within General Relativity. In this yerase, the successor theory of-
fers neither a mechanism for, nor an explanatiogravitation.

(2) What considerations of explanatory coherence maiewe, cognitive and socio-
logical models of scientific development achieveeatly without invoking truth(-



approximation). Therefore, it remains unclear wit&t notion of ‘truth-approxi-
mation’ contributes above ‘comparative empiricaé@uiacy’ which does not in-
voke truth.

(3) Qualifying optimistic induction to a cautious levgy weakening ‘truth’ to ‘ap-
proximate truth’ leaves room for expectable, bfitaquent radical theory change.
This room is a gap which is not motivated by theaidf explanatory coherence.
Rather, the gap motivates the cautiousness of Tdagaduction. If this gap can
be filled, a naturalistic account of our abilitydwitch framesppears promising.

Section 2 presents the motivation for Thagard'suradized version of coherence and
summarizes the main thrust of the criticism devetbfurther below.

Section 3 reveals concessions with respect toatistuth-bearers which Thagard
incurs in preparation for the thesis that “(...) sokmed of coherence theory of know-
ledge must be on the right track” (Thagard 20073: 31

Section 4 follows Thagard into a balance betweesr-optimism and over-pessi-
mism with respect to the outcome an inductive mtop@ of past onto future scientific
development, promising us “a more epistemologicsdiisfying induction that can tell us
when we can take a coherent theory to be [apprdrigjdarue” (Thagard 2007: 34).

For purposes of contrast, section 5 introduces tiosk#1978) approach to scien-
tific change, to motivate why a proponent of explany coherence singles out “temporal
properties of developing theories” (Thagard 20(&), 8vhich pertain also to large scale
scientific changes (Kuhn’s revolutions). These prtips then serve “(...) to identify a
sense in which Newtonian gravitation is partly tue)” (ibid.).

Section 6 shows candidacy for truth among empitioabries to be expressed in a
mechanistically conceived deepening maxim, “(...)cdped as the induction that theo-
ries can be judged to be [approximately] true dytihave been deepened by having the
mechanisms they describe decomposed into more riuerdal mechanisms for which
there is independent evidence” (Thagard 2007: B®3.critical reply is: To be useful, the
mechanistic view lacks a definite stance on diagiertheory-reduction.

Section 7 points out a gap between Thagard’s ijeatiteria for theories which
support the optimistic induction and criteria whiobld across episodes of radical chan-
ge. It is presupposed that, on pains of invokingtiism, citing creativity or genius is
unacceptable as an explanation of theory-dislodgenidis, however, appears to be the
epistemological consequence of endorsing explayatoinerencevis a visreconstruct-
ions that employ, for example, socio-psychologaratognitive models.

Section 8 offers a simple socio-economical explanafor the alleged inductive
validity of broadening and deepening: Kuhn’s (1)96@rmal science, broadly construed.
If this is accepted, then revolutionary sciencésrrelation to truth (and any approxima-
tion to it) should factor with a greater weightarfuture inductive projections of current
science than Thagard deems sulfficient.

2. Naturalized Coherence



Thagard’s (2007) account of explanatory coheretteengts to secure the significance of
coherence from the perspective of naturalized epistogy. While claiming truth-condu-
civeness, i.e., approximation without reachingta proponent of explanatory coher-
ence can deny that coherence is truth, that coberrirrelevant to truth, and that coher-
ence leads to probability which leads to truth @drd 2007: 44§. Thagard takes “(...)
coherence to be a relation among mental represamatncluding sentence-like proposi-
tions and also word-like concepts and picture-likages” (Thagard 2007: 29) which ei-
ther describe or fail to describe the world updms order approximation. The thrust be-
hind explanatory coherence is a cautiously optimisduction “(...) from the history of
science, under the assumption that natural scienttee major source of human know-
ledge” (Thagard 2007: 29). The induced thesis ¢ger8ific theorizing is not only (large-
ly) technologically effective, but ultimately sueséul. According to Thagard, science
progresses towards truth, in the following senseo/parative increase in explanatory
coherence indicates a comparative approximatiarutb.

It seems only reasonable to assume that, in oodqualify as naturalistic, any such
account must

(i) square with the historical development of empiritedories as man-made repre-
sentationgumartifacts — after all, these serve as best-pmxasnples —, without

(i) locating knowledge of any comparative approximatonruth beyond the cogni-
tive-constraints of theory users.

As for (ii), to ensure the message remains recé&viin a human agent, the concepts of
broadening and deepening of theories and theiraegtibns are introduced (roughly:
subsumption of new facts under a thedryand explanation of by underlying mech-
anism(s) postulated im’). The terms ‘broadening’ and ‘deepening’ funct&s names
for singularly and jointly less than fully reliabledicators which are capable of largely
delivering positive results when applied to modern scientigvelopment. With decent
inductive validity — this is the suggestion —, thegrve as “pretty good” descriptors of
preferable theory-development.

As for (i), some historical data will not fit. Belg we will see Thagard struggle with
historically infrequent cases of new empirical the® which eventually become ac-
cepted within a scientific community. Such tramsis between theories remain except-
ions to the trend which broadening and deepeniggest. The exceptions thus provide
the reason for Thagard’s optimism to remain casti@hough no less inductivejs a vis
the following two constellations:

(i) A non-broadened and non-deepened superseding {fépiya better approxima-
tion to truth than its predecessai, becausd’ yields more accurate predictions
thanT.

! Vis & visrecent negative results with probabilistic modglsoherence (Bovens & Hartman 2003, Olsson
2005, Olsson 2007), this is not a weak claim. Addhis Thagard’s earlier concession that it takes a
“(...) much fuller account of the conditions underigihcoherent theories can be said to approximate th
truth” (Thagard 2000: 280). For an early versionhi$ claim, see Thagard (1989).



(i) A superseded theory, had been partly tru@r: had true parts) because the suc-
cessor theory’ retained some of the vocabulary or mathematittakcture ofT.

The criticism to be developed is as follows: Weakgrthe induction to a degree of rea-
sonable caution leaves the genesis (discovery)ravwaand possibly radically differing
empirical theory entirely unaccounted for. Thereforonsiderations of explanatory co-
herence cannot provide guidance with respect toegiing a new theory at the moment
of its genesivis a visthen-current theories, because Thagard has tiedHitiey to ap-
preciate a new theory its having been broadeneddaegened, resulting in@ost hoc
quality criterion. This criterion is conservative the sense of privileging the curresta-
tus quoover a (radical) deviation from it.

However, because one cannot (without begging teston) locate thetatus quo
on a truth distance measure, any improvement dwsstatus quqin the sense of an in-
crease in empirical adequacy) must consequentty lalsk such distance information.
Therefore, one might demand of a proponent of Tithggosition that the mood of in-
duction better remain neutral rather than cautiyoogtimistic. This at least is reasonable
if, as Thagard does, one’s approach is claimedeta lversion ohaturalized episte-
mology.

3. TheLink between Coherenceand Truth

On Thagard’s account, coherence is relevant tb,turtless this realtion is explicated as
a coherence theory of representations.

The most audacious of these [accounts about tlatiaelof coherence to truth] is the coherence
theory of truth, according to which the truth ofegpresentation consists of its coherence with other
representations, not of its correspondence to aneatal world (Thagard 2007: 29).

Such accounts, Thargad argues, will not serve picate the relation between coherence
and truth. Rather, Thagard’s claim is: Coherenaaoisa relation merely between repre-
sentations; coherence is not constituted mereha-imentally — is “not a purely mental
matter” (Thagard 2007: 30).

Pacethe side-remark on truth being explicated (by Soase‘coherence in the mind
of God” (Thagard 2007: 30PaceThagard’s contention that none of our successful e
pirical theorie$ “reduces to rationalisbr empiricist foundations” (Thagard 2007: 31;
italics addedl.? And pacethe problems of interpretation, realization, amplementatiof
which Thagard can see to burden the operationalizaf coherence within a mathemati-
cal theory of probability, because the works of90ts (2002) and Shogeniji (2002) have

2«Qur greatest epistemic achievements are scientiories such as relativity theory, quantum thetbre
atomic theory of matter, evolution by natural setet genetics, and the germ theory of diseasea{Th
gard 2007: 31).

3 An exclusive disjunction, presumably, becausethiesis is either false otherwise, or trivially tinecase
no successful reduction can be achieved.

* The problems are (i) choosing the objectivistdrentist) or the subjectivist (credence value/degre
belief) interpretation of probability, (ii) finding reliable coherence measure, and (iii) implemegnti
processes that halt after reasonable calculatioe. t5ee Thagard (2007: 31f.) and footnote 7, below.



shown as muchThe strongest opponent here is someone who prefteticating the re-
lation between coherence and truth such that tvetirers are not conceived as mental re-
presentations, but as “eternal abstract entiti#siagard 2007: 30), i.e., Platonic ideas.
Along this route, empirical theories — naturalizedthe man-made representations they
are — remain non-starters. They compare to eacér a@thd, optionally, to an external
world, but not to ideas.

At this point, Thagard offers too little to addrdss opponent in an acceptable
manner.

The problem with this platonic reply is thate have no evidendbat such abstract entities exist. In
contrastthere is ample evidendeom contemporary psychology and neurosciencepgbaple em-
ploy mental representations, which therefore qualff potential bearers of truth. (Thagard 2007: 30;
italics added

He argues from ignorance, only to concede: Suctieene-comparison does not rule out
that the bearers of truth may very well be plat@nitties, after all.

Of course, the fact that, as far as we know, thene no mental representations 10 billion years ago
does not undermine the correspondence theory tf, thecause we can consider the fit, or lack of
fit, between current representations and the sfateality at that time. The key point against toe
herence theory of truth is that coherence withantty available evidence supports the view that re-
ality is independent of representation of it. (Téuah2007: 30)

The phrasing of the key point, then, must remaiciaar, because it relies on a use of the
term ‘coherence’ that is undefin@dror the sake of argument, one may grant the thesis
The right explication of the relation between ca@mee and truth must be given in terms
that not only intra-relate representations. WhyeaBise such an explication would, in a
trivial sense, fail to describe the world — whishniot a representation of itself — in case
there is “a world independent of representations’ ¢Thagard 2007: 29).

Furthermore, when construed naturalistically, byglieated in terms which refer-
ence only representations, themnsofar as humans shall be able to cognize itratht
would find one condition of possibility in the emergerafecognizing beings (Thagard
2007: 29) — from “bio-soup”, one might add. So,ddering this claim as a commitment
in explicating the relation between coherence authtcomes with the burden of expli-
cating emergence.

It appears, then, that the naturalist seeks td gtefonus of proof for emergence
onto those who, in his view, make too much of repnéations or abstract ideas, in order
to support the thesis: There is a true world inddpat of representations of it. Indeed:
“My argument does not refute the [purely mentahlbstract truth bearer-featuring] cohe-
rence theory of truth, but shows that it implausives minds too large a place in con-
stituting truth” (Thagard 2007: 30).

® Thagard’s characterization of this research iseswhat misleading. The referenced work made prefjous
voiced assumptions precise, in order to answer gpestions. This work has not been conducted in the
spirit suggested when ascribing to their authoesvilew: “[1]t should be possible to establish a mweo-
tion between coherence and truth by means of amirgdiary connection between coherence and proba-
bility” (Thagard 2007: 31). This, rather, was thgbthesis, and it has been weakened.

® As a transcendental argument, i.e., an argumahs#eks to secure its own presuppositions, the&iy
may be read as a key to the author’'s main assungptio



4. Explanatory Coherence and not-so-right Induction

Principles E1-E7 (Symmetry, Explanation, Analogyt® Priority, Contradiction, Com-
petition, Acceptance) stated, rather loosely inttgal and their formal operationalization
in computer models claiméqThagard 2007: 32f.), Thagard asks: “Do we haveraa-
son to believe that a set of hypotheses that arepéed because they maximize explana-
tory coherence are at least approximately true®agard 2007: 33). His answer is: Ra-
ther not, at least not normally, not in every-dig, lwhere some or most assess the ex-
planatory coherence of a set of hypotheses imtipeaper manner, perhaps all the time.

True, “(...) if explanatory coherence had been assepsoperly, the erroneous in-
ference might have been avoided” (2007: 33). Bi# ith statement is true primarily by
presupposing an explication of explanatory cohexe@n presumably the same (non-
)explication, Thagard claims that: “[T]he historfyszience contains many cases in which
theories high in explanatory coherence have tuoudo be false” (2007: 33).

On this background, then, if one were to inducenftbe past to the future, then the
mood could be deemed over-pessimistic (so callsdipistic meta-induction). After all,
science provides decent empirical theories, althotngy may be called false in the
senses of being anomaly-laden or of incurring @ogtto-fact conditiond. Moreover,
contemporary theories, though anomalous, will etgi#g develop into better ones. Tha-
gard respects this, but insists:

[W]e should not associate the maximization of emptary coherence with truth. The history of
science thus suggests that coherence, even exphacaherence along the lines | have suggested, is
a poor guide to truth. (...) [Yet] the temporal indan that recent theories will turn out to be true
seems rather shaky [too], because there just migittave been enough time for superior theories to
come along and demonstrate the weaknesses of ttinesmries. (...) [At any rate] we need a more
epistemologically satisfying induction that can ted when we can take a coherent theory to be true.
(Thagard 2007: 34)

This relegates the induction — cited to be thalefvton Smith (1981), and based on what
the novice might consider “freak show-examplesfaiied theories of the past (see Laud-
an 1980) — to the over-pessimistic end. Amongssehare the theories of crystalline
spheres, phlogiston, and caloric (Thagard 2007.).3Bhe ensuing discussion of Whe-
well's (1968) consilience of inductions — “a spédiad of broadening”, so is Wilson’s
(1998) (Thagard 2007: 36) — then relegates the same to the over-optimistic end of
the spectrum. After all, both the wave theory ghtiand Newtonian gravitation — not
only Whewell’s favorite example — have been supgidgThagard 2007: 35).

Thus, both moods of induction on behalf of thehtrat empirical theories (over-
optimism and over-pessimism) are argued to hawaayr disqualified themselves. Tha-

" The operationalization of Thagard’s coherence h@&not our concern here. Briefly, under the E1-E
constraints and given some algorithm, (hypothesigdénce-)statements are separated into an accepted
and a non-accepted group, such that coherenceasesdor one group over the other. For criticisee, s
Amini (2003), centrally arguing that real life cagarn out to be NP hard.

8 For example, General Relativity literally breaksh in the center of a black hole. Newtonian Meétgn
treats objects as point-masses, rather than résgdieir extension in space.



gard will emerge in the middle. The right kind afherence goes along with the right
kind of induction: a cautiously optimistic one.

5. Enter Lakatos

Lakatos grants the stronger thesis: All theorieskarn false; they do not eventually be-
come false. As the pragmatic normal condition,eathan the pathological one, they also
receive constant improvement; anomalies and cent@amsensical results are known, but
tolerated.

Lakatos is well-interpreted to have adopted his eersion of Whewell's consi-
lience-criterion, though not necessarily as a kate of truth or truth-approximation,
which Thagard renders as: “Consilience requiregpothesis to increase its explanatory
coherence, not merely by explaining a new fact,dyuexplaining a kind of fact different
from ones previously explained” (Thagard 2007: 35).

Moreover, where Thagard, with Whewell, uses thentéheory’, Lakatos uses
‘research program’, i.e., a series of theories.hWiis core vs. belt-distinction, one can
refer to more or less retractable parts of an altely dynamic entity. This entity — and
that will remain the problem for Thagard’s accodrdtoes not add up mwnetheory over
time.

Finally, Lakatos allows that degenerative progrdthsse having ceased to deliv-
er theoretically progressive problems shifts whaan be empirically confirmed) can
“stage a comeback”. Hence, the over-optimistic atiden problem arises only on a
Whewellian view, while the result of pessimistidirction is neutralized from the very
beginning?

One can enrich this background with historical infation: The widely accepted
story about the development of empirical scienpectically mathematical physics in
the 20" century, is paradigmatically exemplified by thansition to the General Theory
of Relativity from the (under limiting-conditiongracturally converging, but semantical-
ly diverging, technically simpler and scope-wiseaier) Newtonian Theory of Gravita-
tion. Now, the following quote from Thagard shoslolind much less novel than it oth-
erwise does against his pages 28 to 35:

(...) I think he [Whewell] was on the right track iooking for temporal properties of developing
theories that might mark them as good candidategrdith. At least we can say that the theory of
universal gravitation and the wave theory of lighgnot so totally false athe theories of crystalline
spheres, phlogiston, and caloric turned out toBedow | will try to identify a sense in which New-
tonian gravitation is partly true (...). (Thagard Z085,italics added

To draw a line between a progressive and a degareef@oblem shift is to trace
the difference between doing something only appgbreiew by means of something old
vs.doing the same old plus something in addition witinething apparently new. Laka-
tos offered a qualification for a progressive pewsblshift. He meant to rule out that the-
oretical progress (prediction of new facts, rougidguld be claimed on the basis of a
mere empirically corroborateeapplication of an old part of a research programbyo

° Premised on the pessimist-optimist distinctiorkdtas undercuts it as a (dialectical) realist.



extending the old part into phenomena which haah lzeeong the intended applications
of the theory all along.

On this background, we can now easily grasp thenatf a new theory that dee-
pens an extant theory, without conflating the depelent of a research program with the
dislodgement of one program by another.

6. Truth-Approximation as Coherence by Deepening

Thagard holds that, if explanatory coherence wesessed comparatively, such that hist-
orical stages of theory-development could be rard@mbrding to their comparative de-
gree of explanatory-coherence, then a predictivelidate is at hand to fill the gap be-
tween truth and coherence.

Instead of trying to defeat the pessimistic inductby arguing that the discarded theories areast le
partly true, my strategy is to admit their falseti@nd look for features that mark current thecaies
promising candidates to avoid joining phlogistord araloric in the dustbin of history. (Thagard
2007: 38)

The strategy, then, is to assess if theories broade, crucially, deepen their explana-
tions. Here, broadening pertains to subsuming rfamts, and deepening pertains to sub-
suming explanations, such that “[e]xplanatory cehee leads to truth when a theory not
only is the best explanation of the evidence, kad broadens its evidence base over time
and is deepened by explanations of why the theonks? (Thagard 2007: 37).

However, Thagard is silent on the individuatioregplanations and facts, but rests
content with a cautiously optimistic induction whicefrains from raising the above
quote into the status of a universal generalization

It is remarkable that none of the theories thas¢uksed in connection with the pessimistic indurcti
that theories turn out to be false were ever desghefhat is, no underlying mechanisms were identi-
fied for how entities such as phlogiston and calerorked. (Thagard 2007: 37)

The immediate consequence is that — of all empitiezories () — Newtonian gravitation
had not been successfully deepened before 191&t, next to deepening being allegedly
observable in various places (modern chemistrysioBy medical theories, neuroscience,
molecular biochemistry), our objection remains mdasive. After all, we read: “The
deepening maxim obviously does not apply to thetrhosdamental level in subatomic
physics, but still has ample room for applicatiorother areas of physics as well as che-
mistry, biology, and the social sciences (Thag&@72 39).

Hence, if one accepts Newtonian mechanics as paggics at some point in time,
the objection does not stick. But neither can iwnce to read that General Relativity
deepened Newtonian mechanics (Thagard 2007: 4@ereral, the separation between
what is basic and what is derived or reduced rese@n inadequate treatment.

194'w]e do not need a universal generalization héreould be enough if we could show from a sureéy
the history of science that broadened and deegbredes rarely turn out to be false” (Thagard 2@Yj.

™ However, there were several attempts at redudhey ltimately unexplained) gravitationhypotheses
non fingo— to electro-magnetism throughout thd' t@ntury. See Roseveare (1982), Jammer (1961).



I am not assuming the traditional philosophicalwigf reductionism, according to which the deeper
theory serves to deductively predict what goestahehigher level: the complexity and sensitivity
to chaos of higher- and lower-level systems mayemgich predictions impossible to achieve. But
we gain much understanding nevertheless by notiagthe mechanism at the upper level works as
it does because of the operations of the partsedbtver level. (Thagard 2007: 39)

This only characterizes synchronic reduction, whitee needs a diachronic reduction
concept to address historical developments. Momgavés questionable if any under-

standing is gained upon learning that generalivéhfa{ GR) renders space-time geometry
as a function of gravitational mass distributitnshus eradicating (not gravitation, but)
gravitational forces? In Lakatos’ terms, GR is awmesearch program featuring core as-
sumptions which are incompatible with the Newtorpaogram.

7. Déliverance: Cautious Optimistic I nduction

Having witnessed Thagard express a preference éohamistic causal explanation, we
are prepared for the inductively supported fiestsion of the deepening maxim:

The deepening maxim can then be specified as theciionthat theories can be judged to be tifie
they have been deepened by having the mechanieysléiscribe decomposed into more fundamen-
tal mechanisms for which there is independent eMdideAs we have seen, inductive support for the
deepening maxim includes the germ theory of disehgseneuronal theory of brains, molecular cell
biology, molecular genetics, and the atomic themfrynatter. Attention to mechanistic explanation
serves to spell out and support my cautiously dptiminduction about the connection between co-
herence and truth. (Thagard 2007: déljcs addedl

The above maxim, which offers only a sufficient dition for the truth of a theor}? will

be problematic, once the implications of Lakatggpr@ach are spelled out. On the core
vs. belt distinction — which is rough, but can bemefi, for example on the structuralist
view of empirical theories (Balzer et al. 2000, k&®02) —, one can separate minor from
major revisions; the latter change coreadgriori-assumptions, e.gr, = ma**

As Thagard acknowledges, an approximately truertheway have parts all of
which are false. Therefore, conceived of as a symit whole, an empirical theory re-
mains fully revisable in all its parts, though eget is not necessarily equally revisable.
Therefore, one will seek to further differentiake tfalsity of parts, in order to speak of
the parts of the successor-theory being less ptatbe (or more nearly true), than the
parts of the predecessor-theory. This shows inwleepronged result of Thagard’'s cau-
tious optimistic induction:

First, it [the induction] allows for the possibjlithat a major instance of a deepened theory could
turn out to be false. | do not expect fields sustmmlecular medicine, genetics, and atomic thewry t
be radically overthrown, but it could happen. Sekahallows for the possibility, which seems to

12 5logan: Geometry is gravitized, rather than gedidh geometrized. See Cao (1998: ch. 5).

13 Stating a sufficient condition for the truth ofteeory can be read to indicate the weakness gidsiion.
| interpret the text stronger than the orthodoxiiptetation of ‘if-then-sentences’ licenses.

14 On themethodologicah priori status ofF = ma, see Friedman (2000). Such can be considered sieman
principles (meaning postulates) or, more psychakty, frame-conditions.



have happened in both the atomic theory of matidrNewtonian mechanics, that deepening by vir-
tue of amore fundamental mechanismay lead to some revisions in the original theorigh recog-
nition that it is only approximately (partly andanky) true. (Thagard 2007: 4talics added

This consideration is included in the “final versiof the deepening maxim” (Thagard
2007: 41) by weakening ‘truth’ to ‘approximate trut

If a theory not only maximizes explanatory cohegermut also broadens its evidence base over time
and is deepened by explanations of why the thegmgposed mechanism works, then we can rea-
sonably conclud¢hat the theory is at least approximately tr{édis induction is the strongest rela-
tion available between coherence and truth (Thag@@d: 41jtalics added.

Here, Thagard does not address the question, lsmabaoadened and deepened theory —
note that only the singular form is used — recei@ed, over time, maintains identity.
True, “(...) it is useful to think of a theory notsjuas a set of sentences but rather as a re-
presentation of parts, properties, relations, drahges” (Thagard 2007: 41), but only of-
fering criteria (“original hypotheses about papperties, relations, and changes remain
substantially the same” (Thagard 2007: 41)) whiehkaown to fail the (partial) identity
required to speak of an underlying mechanism doegiald insight.

For example, in the case mentioned above, thealritiaim is that GR does in no
good sense underlie Newtonian mechanics. It idtamative framework. Moreover, and
independently of the foregoing, it is far from ai¢laat the explanatory relation (if any) to
GR’s historical predecessor is that of being mamedamental in the sense of an epis-
temic or a natural order (see Thagard 2007: 42)se/get, for the relation between the
theory of Newton and that of Einstein, no non-metacal deepening mechanism has
been offered® Rather, having obtained this relation is treatedia act of genius (even
by Kuhn'®) and constitutes somewhat of an anomaly for thgeNstyle approach to re-
duction, which Thagard rejects.

Failing to reconstruct the relation by means ofalihone recovers the old plus
some more from something apparently new fuelsrbemmensurability debate. Gener-
ally, no deductive reduction-concept has capturech stransitions well, while non-
deductive (limiting case) reduction struggles witteaning shift, e.g., in the case of
mass™ Thus, whoever wants to argue for (explanatory)ecehce in its relation to truth
has to provide an account of the relation which tee successor theory appear as a more
coherent version of its predecessor, while origimgdotheses about parts, properties, re-
lations, (perhaps also change® substantially different

A cognitive-historical line of research can be &@adn the philosophy of science
at least since Nersessian (1984), and including, Barker (2001), Shapere (1989), An-
dersen & Nersessian (2000), perhaps even Bird (268 briefly, this line strongly sug-
gests that the cognitive schemas necessary togdsrigaradigms do not coincide with

15 See the discussion on approximate reduction ineBaiz al. (1984), Balzer (1985) and Kuipers (2000).
One can achieve a structural comparison of sinqudaial models and, thus, give an structural espli
tion of limiting case reductions, but none of #éhegte (causal or explanatory) mechanisms.

16 See Kuhn (1962: 119). The observation is in Neiaag(1992: 11).

" Core-replacement’, an expression structuralistpteibfrom Lakatos (Stegmiiller 1969), is only a seem
ingly neutral term which rather hides the trivigldf one’s “reconstruction” of this relation.

18 While it often goes unnoticed, Kuhn’s incommensility thesis hinges entirely on ontological coresid
ations, rather than those pertaining to mathemlattoacture. See Friedman (2002, 2003).
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those of philosophical conceptual analysis. Northese schemas arbitrary. For example,
applications of frame-theory, e.g., Chen (2003ayhjch is adopted from psychology
(Barsalou 1992) suggest that systematicity canebevered when studying the replace-
ment of theory-parts without resorting to gestaiftsAs Kuhn himself had to admit later
in life, it fails to enlighten the issue.

All the same, the analyst is forced to acknowlettigentegrationof old parts into
new wholes™® This is a process of change for which the terralé&ditic’, at least for Laka-
tos, would seem fitting. Rather than explain thiscess, by endorsing explanatory cohe-
rence, we gloss over it and, as the final sectiamgb out, are prone to do so by citing
‘genius’, a term which should iaboofor the naturalist.

8. Beyond deep

Thagard’s final discussion on “deepening the demgemaxim” appears altogether ra-
ther odd. In defense of Peter Railton, who is qiidte have suggested that “the most
plausible explanation of why deepened theoriesigeitand thrive is that they are at least
approximately true” (Thagard 2007: 42), the follogimay be entertained: Any empi-
rical theory will continue to save some corrobadaphenomena (within an acceptable
error bound) and thus retain some of its intenggdi@ations, as long as theorizing these
phenomena is relevant for a society that declaresly on technology. By and largea
engineering, empirical theories give rise to padfie use. Politically, present science is
expected to do so in the long run. Why then shoulel believe that — rather than having
more accurate, encompassing, fruitful and emplyicadequate theories — one has gotten
closer to truth?

Consider moreover that contemporary physics sdedaries of quantum-gravity,
because for that part of physical reality one hasaged to get reasonable response from
within the frameworks of the fields of gravitatioglectro-magnetism, strong and weak
nuclear interaction, it is true: Upon superpositittese fields no longer cohete.

On Thagard’s view, should those fields which arespntly postulated as prede-
cessor theories be brought to cohere at some pothe future, then we may cautiously
optimistically induce that we will have seen thadegpening on us” — unless, of course,
we won’t have seen any deepening. In the latteg,daswever, according to Thagard, a
new theory could still “have truth” or be compavaty closer to it. In brief, we better
stay open to non-deepening candidates for truths,Akould we recognize them for their
quality? Likely not. Would we call the genesis ¢hea or mystic? Once we manage to
deepen a theory: likely creative.

If that which integrates a preceding state of tlzéwng is approximately more true
than the integrated state of theorizing dependsvioat it shall mean for this develop-
mental process to not be false. This requires araleted sense of historical progress and

9 For an approach to theory development which maslets integration as a form of change within a topo
logical account of concepts (conceptual spaces)Gsgdenfors and Zenker (2009).

20 As Bengt Hanson points out (personal communicitidte current organizational structure of science
(short-term third party funding administered undexcience-political impetus for interdisciplinajigus-
tains and therefore explains the presence of deepand broadened theories. The genesis of deepening
and broadening, however, cannot be explained seisaciologically.

2 1n other diction: Superpositioning these fieldsaiia massive coherence loss (see Thagard 200#). ch.
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regress — compare Lakatos’ degenerating reseaagrgms, i.e., those which can no
longer empirically confirm a theoretical problenifsiThis sense is not readily available.

Without this sense, however, the absurdity is tiwing: As optimistic induc-
ers who exercise caution, we ultimately keep migstiin infrequent, but expectably reg-
ular process which belongs to the development gfikcal theories, a process which —
of all epistemological positions — should be fulzonstructable for a naturalist.
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