TIMOTHY D. LYONS

SCIENTIFIC REALISM AND THE PESSIMISTIC META-MODUS
TOLLENS

1. INTRODUCTION

Broadly speaking, the contemporary scientific realist is concerned to justify
belief in what we might call theoretical truth, which includes truth based on
ampliative inference and truth about unobservables.! Many, if not most,
contemporary realists say scientific realism should be treated as ‘an
overarching scientific hypothesis’ (Putnam 1978, p. 18). In its most basic
form, the realist hypothesis states that theories enjoying general predictive
success are true. This hypothesis becomes a hypothesis to be tested. To
justify our belief in the realist hypothesis, realists commonly put forward an
argument known as the ‘no-miracles argument’. With respect to the basic
hypothesis this argument can be stated as follows: it would be a miracle
were our theories as successful as they are, were they not true; the only
possible explanation for the general predictive success of our scientific
theories is that they are true.?

In light of historical concerns, realists have modified the basic position,
changing their focus from general predictive success to novel success, from
truth to approximate truth, etc. In this paper, I will challenge a number of
variations on this explanationist argument and the hypothesis it is meant to
justify. I will clarify that the threatening historical argument is not a ‘meta-
induction’ from which we infer the falsity of contemporary theories; rather,
it is a valid deduction that bears on the justification of our beliefs. After
articulating the implications this argument has for realism, I will show that
this argument poses a serious threat even when success is understood as
novel success. I will also challenge the claim that the approximate truth of a
theory can explain its success and will offer an alternative non-realist
explanation. My approach will be to work my way from the naive formulat-
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-ion of realism toward more sophisticated versions in light of these non-
realist objections.

2. LAUDAN’S CONFUTATION

With the basic realist position spelled out above, we can turn to an
important historical argument against realism. Larry Laudan, in his
‘Confutation of Convergent Realism’, provides a frequently cited list of
theories and existential postulates that were successful but which are,
according to contemporary theories, false (1981, pp. 121-122):

— the crystalline spheres of ancient and medieval astronomy;

— the humoral theory of medicine;

— the effluvial theory of static electricity;

— ‘catastrophist’ geology, with its commitment to a
universal (Noachian) deluge;

— the phlogiston theory of chemistry;

— the caloric theory of heat;

— the vibratory theory of heat;

— the vital force theories of physiology;

— the electromagnetic aether;

— the optical aether;

— the theory of circular inertia;

— theories of spontaneous generation.

Realists have been responding to Laudan’s ‘Confutation’ for two decades
now. One question that has become salient: what sort of inference is being
drawn from this list? Many realists (I darc say nearly all) assert that the
article containing this list provides an exemplary articulation of ‘the
pessimistic meta-induction’. In regard to Laudan’s ‘classic paper “A
Confutation of Convergent Realism™, Jarret Leplin tells us Laudan ‘argues
inductively that our current picture is wunlikely, in retrospect, to have
achieved referential success or approximate truth from the vantage point of
future science, and that realism, accordingly, has no application’ (1997, p.
137) [my italics]. Herman De Regt interprets Laudan’s argument in a
similar way, ‘if so many successful theories turn out to be ontologically
false we may induce the conclusion that current successful theories will turn
out to be ontologically false as well’ (1994, p. 11) [my italics]. ‘Laudan’s
“historical gambit™, says Stathis Psillos, ‘concludes, inductively, that any
arbitrarily successful scientific theory Tn+1 is likely to be false (or at any
rate, more likely to be false than true)’ (1999, p. 105) [my italics]. Each of
these philosophers is taking Laudan’s Confutation paper as an articulation



THE PESSIMISTIC META-MODUS TOLLENS 65

of the pessimistic meta-induction toward the conclusion that our present
theories are probably false.

However, I wish to suggest that this very common reading constitutes a
significant misinterpretation of Laudan’s argument. First, and briefly, contra
the quotes above, Laudan’s list is not presented as evidence that our
contemporary theories are probably false (or even that it is unlikely that we
have reached the truth). He is concerned with the justification of our beliefs,
not drawing conclusions regarding the truth value of our contemporary
theories.? A second and more important point: against each of the quotes
above, I submit that Laudan is not arguing inductively at all.* Before
outlining the proper understanding of his argument, we can note that
construing Laudan’s argument as an induction gives the impression that his
inference is insufficiently supported. In specific reference to Laudan’s
‘Confutation’, Psillos writes, ‘This kind of argument can be challenged by
observing that the inductive basis is not big and representative enough to
warrant the pessimistic conclusion’ (1999, p. 105).5 Additionally, we can
note that the intuition that drives us to consider many inductions credible
may well not ground an induction of this sort. While we may arguably be
justified in assuming, for instance, that there is a natural uniformity in
respect to some physical entities and their properties, such a uniformity need
by no means carry over into the realm of scientific theories. We have been
given no reason to think there would be a uniformity of overall falsity here.®

However, I contend that Laudan is making no induction and that such
criticisms are therefore misdirected. His list of historical theories that were
successful but false is presented (and ought to be presented) as phenomena
which serve to falsify the epistemic realist’s hypothesis (and to challenge
the explanationist argument that grounds that hypothesis). Any argument of
this form is quite properly distinguished from a deductively invalid
induction. It concludes with no universal claim, nor even a prediction. No
inference is drawn about the future, or even the present. The list serves
instead as fuel for the second premise of a logically valid modus tollens
argument.” Again, in its most basic form, the hypothesis the realist says we
can be justified in believing states that theories enjoying general predictive
success are true. The modus tollens argument against that hypothesis reads
as follows:

Premise 1: If the realist hypothesis is correct (A), then each successful
theory will be true (B)

Premise 2: We have a list of successful theories that are not true (Not B)

Conclusion: Therefore, the realist hypothesis is false (Not A)
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And, given the argument, we are not justified in believing the hypothesis,
etc. (Further specific implications will be spelled out below.)

Even viewing the list as occupying the second premise of a modus
tollens, one may be tempted toward two related contentions against that
premise. First, though the non-realist is questioning whether we can justif-
iably believe that our theories are true, the non-realist appears to be
assuming the privilege of knowing that these past theories are false. But,
given, say, the Duhem-Quine problem, what would license the non-realist’s
claim to have such knowledge? Second, to say that past theories are false,
the non-realist has to assume present day theories are true; this is surely
unacceptable given that the non-realist is ultimately trying to show we have
no justification for such a belief.8 However, in employing the second pre-
mise of the modus tollens, the non-realist is not required to believe any such
claims. Since successful present science tells us that much of successful past
science is false, successful present science and successful past science
cannot both be true. Therefore, we have a subset of theories that are
successful yet false.? The only claim being made, in the end, is that there are
some successful yet false theories in the set considered, and acknowledging
this necessitates no specification of where the falsity resides. For ease of
discussion, in what follows, I will nonetheless refer to past theories as being
‘false’, as being ‘counterinstances’, etc. But the richer understanding of
such phrasings should be kept in mind.

3. NAIVE REALISM AND THE IMPLICATIONS OF
THE META-MODUS TOLLENS,

Let us determine the effect Laudan’s argument has against the naive version
of the realist’s explanationist argument introduced above. Actually, because
our present concern is with naive realism, we do not need to limit ourselves
to Laudan’s list. Any theories — for instance, the theories of Copernicus,
Galileo, Kepler, Newton, Lavoisier, Darwin, Mendel, Wegener, Bohr, etc.
— that were successful but are now taken as ‘strictly speaking, false’ are
relevant candidates. That noted, looking at history, we see many such
theories. The following, more specific, points make clear the extent to
which naive realism is threatened by the list of counterinstances. (I will
draw the same implications regarding the more sophisticated realisms
discussed below. Doing so, I will direct the reader back to this section. I ask
the reader, when returning here, to replace the naive versions of the realist
hypothesis and explanationist argument with the hypothesis and argument at
issue in the relevant section. The same implications hold).
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Take first the explanationist argument the realist employs to justify belief
in her hypothesis. For naive realism, the key premise states, ‘It would be a
miracle were a theory successful but not true’. Given that there have been
successful theories that are false, we must either take this key premise of the
realist’s inference to be absurd and therefore unacceptable, or we must hold
the success of these false theories to be miraculous. Since no-one in this
debate wants to say the list of concern is a list of miracles, the key premise
must be rejected. A similar but separable point: the list constitutes a list of
historical theories whose success the realist cannot explain (of the
implications I’m drawing, this is one that Laudan himself emphasises). How
then can naive realism constitute a good or even adequate explanation of the
success of scientific theories in general? Realists say non-realism is to be
rejected for the very sin that realism itself is here committing, failing to
explain success. Further, since we are rejecting miracles, and since realism
cannot explain these successes, some explanation other than the truth of
these theories is required to do so. And once that needed explanation is
introduced (whatever it may be), the claim that truth is the only explanation
for success is rendered futile. Moreover since that explanation would have
to be acceptable for explaining the success of those theories on the list, it
would also have to be acceptable for explaining the same sort of success of
all other theories, including those of contemporary science. Thus it would
have greater breadth than the realist’s ‘truth explanation’. Given that truth
could at best only explain the success of some theories, and given that
another explanation will be needed to explain the success of others, the truth
of our theories would appear to be neither a good explanation nor the only
explanation for the success of scientific theories in general. The argument
by which the realist seeks to justify her hypothesis is rendered unacceptable.

Continuing, let us directly address the specific hypothesis the naive
realist wishes to say we are justified in believing. For naive realism that
hypothesis reads, ‘successful theories are true’. Testing this correlation, we
see first that, without begging the very question being addressed, i.e.,
without simply asserting the realist hypothesis to hold, we can establish not
a single confirming instance of the hypothesis, not a single instance in
which both success and theoretical truth obtain. Thus the hypothesis attains
no solid inductive support whatsoever. Further, having now interpreted this
historical argument as offering a set of counterinstances, in the proper spirit
of Laudan’s paper, we ask with Martin Carrier, “What could count as
empirical counter-evidence’ for the realist hypothesis (1991, p. 25). And we
answer: successful theories that are false. Given the high number of such
theories, the hypothesis that successful theories are true has an exceptionally
high number of falsifications. With the counterinstances in hand, we have a
non-universal falsifying hypothesis that contradicts the realist hypothesis:
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(1981, p. 23). Presumably for this reason, Laudan was not concerned to
present a list of novel successes. Testing the new realist package, then, calls
for new data. We ask, in the history of science, are there novel successes
from theories that have nonetheless turned out to be false? Attempting to
begin the relevant list, I find there have been numerous examples such as
the following:

Caloric Theory

* the rate of expansion is the same for all gases — confirmed by Dalton and Gay
Lussac; 13

* the speed of sound in air —predicted by Laplace;14

* the depression of freezing point by pressure — predicted by J. Thomson, using the
Cammot theory, confirmed by W. Thomson; 13

e steamn engines with higher pressure have higher efficiency — predicted by
Carnot; 18

 the adiabatic law — derived by Poisson.!7

Phlogiston Theory
o sulfuric acid and phlogiston (emirtted from glowing coal) combine to create sulfur
— predicted/confirmed by Stahl; 1%
e heating & calx with inflamable air (hydrogen) tums it into a metal —
predicted/ confirmed by Priestiey. 19

W.IM. Rankine’s 19th Century Vortex Theory

* the specific heat for saturated steam is negative (prior to Clausius’s prediction of
the same phenomenaon):20

* the value of the specific heat of air under constant pressure (this conflicted with the
data then available, vet was later confirmed):2!

*  the existence of the entropy function (predicted well before Clausiug™s formulation
of the principle of entropy increase); >

# the cooling effect for carbon dioxide as later found in the Joule-Thomson
expansion experiment.?

Newtonian Mechanics
» the existence of Neptune;
the retum of Halley"s c.;lm:t;z'd'
the oblate shape of the carth; 23
the non-Keplerian perurbations of plane:s;lﬁ‘
the ability to use the moon in propelling a rocket back to carth — confirmed by
MASA, Apollo 13,

Fermat's Principle of Least Time
= light slows in a dense medium — confirmed by Fizeau and Foucault,2”
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the existence of francium — confirmed by Perry;*?

the exiatence of plutonium — confirmed by Marie Curie: %%
beryllium has an atomic welght of 9 rather than 1450

uranium s an dtomic weight of 240 mther than 120;%!

gold has o higher atomic weight than platinum, iridium, and osmium;
platinurm as & highes atemibe weight than irdium and oamivm;
iridium has & higher atomic weight than osmium,

Bohr's 1913 Theory of the Afom

* three series of the byvdroeen line emission soectram (in sddition o the Balmer and

® ® ® B F ¥ ¥

science, heat is not a material fluid, and iz nod conserved; no substance is
emitied from a flame; Newlonian mechanics holds neither at high speeds
nor small seales; gravity is nol a force: time is not absolute; mass is not
independent of energy; there is no astherial medium throngh which light as
an elastic vibration fravels; zlemental properties are nol a function of their
atomic weights; the principle of least time has been replaced by the
principle of least action; electrons do not have circular orbits, otc, Against
the move o novelty, we have in hand a substantial new list of
counterinstances. Adding perhaps the implication that novel success is not
as special as the realist considers it, testing this form of realism, we are
again led fo the imphications of the meta-modus tollens discussed in Section
Three.



Fremise £1 wWe nave nad ineorices thal nave enjoyed novel success

Conclusion: Those theories are approximately true

Given the centrality of the first premise, the realist’s explanationist
argument demands that our notion of approximate truth be quite strict. In
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generated would inflate by multitudes. Even holding all other auxiliaries
true, we will likely have a great many complexes that fail. Take a second
auxiliary, A2, and all medifications permitted within the range of
maintaining its approximate truth, A2a-A2n. Adding each of these
possibilities to the legion of T+Al theory complexes, we have another
expansive increase in the set of complexes. We imagine continuing this
process, modifying each member of the full set of true auxiliary statements
in. our initial complex. Three factors will serve to proliferate the number of
resultant complexes:

* the number of auxiliary statements included in the original complex;

¢ the number of ways each given statement can be modified so that it fits
into our (necessarily permissive) notion of being approximately true;

» the number of possible conjunctions of all the statements that are
available.

All possible modifications of the true statements in the initial complex
and all possible conjunctions of these statements render together an
innumerable mass of complexes whose statements are all approximately
true. And the greater the number of possible complexes available, the
greater the quantity of empirical predictions made by the set of all
complexes. Among the set of complexes, there will be indefinitely many
that will be empirically unsuccessful. Most importantly, failure is not
restrictive; the ways in which, and degrees to which, a complex can fail to
be empirically successful are not limited. By contrast, success is restrictive!
the ways in which, and degrees to which, a complex can be successful are
very restricted. Put another way, with a finite number of fypes of claims
about observables that have to be sufficiently comrect in order to render
empirical success, the likelihood of getting those sufficiently right is far
lower than the likelihood of getting any other possible results for
observables. These considerations strongly suggest that the number of
approximately true complexes that will be successful will be lower than the
number of approximately true vet unsuccessful complexes. In short, despite
the fact that all the statements in our set of complexes are approximately
true, empirical failure will be more likely than success. | should point out
that, our above considerations pertain to the capacity for an approximately
true theory to bring about general predictive success. Novel success — at
least insofar as it is sought in conjunction with general success —
constitutes an even greater demand. It is even less likely to be brought about
by the approximate truth of the theory.

The crucial explanatory premise of realism states that, if a theory is
approximately true, then it will {be likely to) enjoy novel success. This



Approximate Truth, Reference, and the Meta-Modus Tollens

Let us consider whether sophisticated realism is also subject to the meta-
modus tollens and its implications. We must ask whether my list above

tmaladan thanstian thot araesa ovanancfinl ot nad anmreavimatala trs Ds wdhat

approximately true, 1°d suggest the followmg 1s crucial. 1've just argued that
the approximate truth of a theory does not imply or even make it likely that
our theory will be successful. This is so even when our notion of
approximate truth is one that requires reference. But, were our notion of
approximate truth to be applicable to statements that contain altogether
nonreferring, or even partially referring, terms, it will be even less likely
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acid, but this is not important here. Wollaston added a third compound to Thomson’s results,
and found the three to have a 1:2:4 ratio. This third salt being potassium tetroxaliate
(Hudson, 1992, p. 84): (Partington. 1957, p. 159). Just as with the oxalates, Wollaston found
a 1:2 ratio between the quantities of the carbonic acid in the different carbonates. Likewise.
the acid in the two sulfates was again in a 1:2 ratio (Partington 1957, p. 159).

¥ These confirmed predictoins came after his theory was put forward in 1803 (see Partington
1957, p. 158, p. 172); (Hudson 1992, p. 82).

35He arrived at this law from an early version of his atomic theory in 1801. He *deduced’ it
from ‘the idea that each particle could only repel others of its own kind, and that dissimilar
particles exerted no forces on each other” (Hudson 1992, p. 80).

36Reganding, the last four see Hudson (1992, p. 82).

*THudson (1992, p.83)

Specifically. in 1874, Landenburg showed there is no second isomer in
pentachlorobenzene (Brush, 1999a, p. 25).

*9Brush (1999a, pp. 27-28): (1999b. p.264)

40Brush (1999a, p. 32)

1Brush (1999a, pp. 58-61); (1999b. pp. 265-6, p. 290)

42This was confirmed in 1874 (see Leicester, 1965, p. 95). In fact, when Gallium was first
discovered. its specific gravity was found to be a bit lower than Mendeleev had predicted.
Mendeleev asked de Boisbaudran to recheck the value, and Mendeleev's value was
confirmed (see Marks 1983, p. 313).

“3This shorthand of merely naming these elements constitutes a great injustice (o
Mendeleev’s actual predictions. In predicting germanium (which he called eka-silicon), for
instance. what Mendeleev did was predict the existence of an element with the following
properties: an atomic weight of 72, confirmed at 72.32: a specific gravity of 5.5, confirmed at
5.47; an atomic volume 13, confirmed at 13.22: a valence of 4, confirmed at 4. a specific heat
of 0.073, confirmed at 0.076: a specific gravity of dioxide of 4.7, confirmed at 4.703, a
molecular volume of dioxide of 22, confirmed at 22.16. plus many other such properties.
(See Tables | and 2 in Leicester 1965, pp. 195-196). Mendeleev made amazingly detailed
predictions for each of the first three elements listed here.

HConfirmed in 1879 (Leicester 1965, p. 195).

4SConfirmed in 1885 (Leicester 1965, p. 196).

46That Mendeleev predicted these last four was pointed out to me by John and Maureen
Christie. In the literature on Mendeleev, these are less commonly discussed than the first
three. To see that he predicted these one can compare Mendeleev's table with the
contemporary table. See, for instance, tables in Hudson (1992 p. 133, p.137). On Perrier and
Segre’s confirmation, see Isaacs (1991, p. 682).

Hconfirmed in 1925 (Greenwood and Earnshaw 1986.p. 1211).

4BConfirmed in 1939 (Isaacs 1991, p. 274).

Pconfirmed in 1898 (Isaacs 1991, p. 544).

s cerri (2000, p. 59)

Slgceri (2000, p. 59, footnote 27)

52Regarding the preceding five predictions (collapsed to three): Mendeleev’s table reorders
these elements. correctly contradicting the data then available: his corrections were later











