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The symmetries of the Hempelian model of explanatn

Tualio Roberto Xavier de Aguiarl

ABSTRACT

This article critically examines Hempel's deductive-nomiclaigmodel. We focus on the model's
symmetries produced by requirements of nomic sufficient conditfonsexplanations. Such

conditions, we argue, cannot translate correctly explanatorysarsadicrelations.
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Introduction

All contemporary theories on explanation start from Hempel's whither to improve it or to
search an alternative way, the Hempelian theory has bearl ased permanent guide to orientate
any reflection on scientific explanation. In what follows, wakea critical inspection of the so
calleddeductive-nomological moddbcusing on the symmetries that characterize it.

Hempel uses the following scheme to present the deductive-nocadl@giD) model:

\ Explanans S

Explanandum
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In this schemeC;, C,, ........... , G describes the particular circumstances lapd.,, ........... , L
are the general laws that hold up the explanation. The eventtaiofae explained or even the
sentence that describes them are designatéd Bite line indicates that we are facing a deduction
from the explanansto the explanandumThat intends to express the idea that a phenomenon is
explained by showing that fesultedfrom certain particular circumstances according to aertai
laws. But how exactly must this be understood in Hempel? dllmwving passage is crucial to us

to understand the spirit of the Hempelian theory:

(...) the argument shows that, given the particulamuemstances and the laws in question,
the occurrence of the phenomenoould be expectedand it is in this sense that the
explanation enables tis understand whthe phenomenon occurred. (Hempel, 1965, p.

337, italics in the original).

So Hempel explains how an explanation produces the understanding axfctiveence of a
phenomenon, event or aspect of an event, showing that it wasabpettempel considers this a
general condition of adequacy to any explanation — thaetpé&nans makes theexplanandun

expectable , if this has not happened yet.2

The Symmetry Thesis

The kind of argument discussed by Hempel in connection with explamati&as him announce
the thesis of the structural identity between explanation and pogdialso known as theymmetry

thesis In an initial formulation, Hempel says:

Since in a fully stated D-N explanation of a pardc event the explanans logically

2 In fact, this has full sense only for causal exptaoms, such as Hempel understands them. In thesitial

conditions or particular circumstances are, temigraearlier to theexplanandunpotential. Even in theses cases,
expectabilitymakes full sense only when tlierivation that ranges from the initial conditions (and laws)the
potentialexplanandunoccurs before this. In the other casemgyectability,in case the term can be kept, would have to
be undestood differently. Perhaps we should tatitubéxpectabilityas conformity to a calculation. Thus, we would ask
“what is the value of x, given the value of y ahé televant laws?”, where the realization of xeimporally earlier to
the realization of y. We expect the value of thiewdation to correspond to what effectively occdireaving in mind
that what occurred can be known (for example, thhothe historical accounts) or not. A concrete exemvould be
the one of an astronomer who calculates the pasifaa planet in the past through its current pasitWe can also
think of examples in which three inter-related ahtes have their values realized simultaneousiythis case, we
expect the value of any of them, obtained througfivetion from the other two to be what happenseiity. Notice
that, also in this case, the realization of theueal of the variables may be in the present, padutare. Several
combinations are possible among the temporal oglatof the items that constitute teeplanansand theexplanadum,
and among these and the derivation time.



implies the explanandum, we may say that the esptam argument might have been
used for a deductive prediction of the explanandwentif the laws and the particular

facts adduced in its explanans had been knowna@htinto account at a suitable earlier
time. In this sense, a D-N explanation is a po#&trid-N prediction (Hempel, 1965, p.

366)

What is declared above constitutes half of the symmetrysthadli adequate explanation is
potentially a prediction. The other half says that “all adeqpisdiction potentially constitutes an
explanation”. Thus, explanation and prediction, according to Hempek hdentical logical
structure, only diverging as to the pragmatic aspectshas i known and what is searched, and as
to the temporal relations between the events present exgil@nansand in theexplanandumand
between these and the time the derivation occurs. In an etiplantheexplananduneventis
known and we search for the laws and particular facts that abae deduce it. Now, in the case of
a prediction, we look at the laws and particular facts and éetthecevent before it occurs. The first
sub-thesis has fundamental importance for Hempel, so much dwetlagserts that it is supported
by a more general principle that constitutes a “a general camdif adequacy for any rationally

acceptable explanation of a particular event”. He enunciagesadhition as follows:

Any rationally acceptable answer to the questiomyWdid event X occur?' must offer
information which shows that X was to be expectéfinet definitely, as in the case of D-

N explanation, then at least with reasonable pridibafHempel, 1965, p. 367-368).

Several objections were presented to each one of the sub-thegis the first one, Scriven led
strong criticisms of Hempel's model. Let's first consitiercase in which we have statistical ldws.
25% of the people who get syphilis and are not treated with paniddlelop paresis. If we ask
why a person has paresis, the answer seems to be the fabe tbatshe was a victim of non-
treated-with-penicillin syphilisgpud Salmon, 1998, p. 309-310). In this case, however, the facts
present in thexplanans -that non-treated syphilis regularly associates itself withgisin 25% of

the cases and that a certain person was a victim of syplibsnot allow a reasonable prediction of
the explanandum +the development of paresis by a specific person. It & ¢hat somebody filled

with deterministic faith can say that statistical lawsyaeflect our state of ignorance and that the

subsequent investigation can reveal some other charactefigside the non-treated syphilis, that

® In these cases, Hempel's model is nainductive-statistical modeTheinductive-statisticahnd thedeductive-

nomologicalmodels are generically namkdvlike model of covelln both cases, thexplanandumcan be
rationally expected with certainty or with high pedility, and the identification of an explanatieith a potential
prediction being fundamental.



would restore our predictive power. We could, thus, certainly know¢chwindividuals would
develop paresis. Evidently, one pays a high price for presumitigowiempirical investigation,

the truth of determinism.

Hempel is sensitive to the findings of quantum theory that séenmlicate that the laws of the
microphysical world are irreducibly statistical. He prefensthis case, to say that the nomically
necessary conditions for an event are not explanatory (Hempel, 19869).Thus, he avoids
presuming that the world is deterministic. An example by Saln@on help us understand the
situation even better. Let us suppose the tossing of a coin thaidighiesults in 95% heads and
5% tails. If we toss the coin and get heads, we could build araretfmn according to the
Hempelian model, as long as this event can be rationally exhegten the information present in
the explananslf, however, we obtained tails, we would not be able to pred&tetent, given the
explanangSalmon.et al., 1992, p. 29). For Hempel, only a highly probable event can be exglaine
The question, here, is that, in both cases, we understand ¢thamwn in question equally well. It
does not seem to be natural to restrict our explanatory capadityto events that are highly

probable, given thexplanans.

An example of a different nature, also by Scriven, puts the foltpwroblem: there are several
explanations that, to be changed into predictions, would neekhtivdedge of theexplanandum.
One can explain the fact that a man has murdered his wife, pooutripat he is jealous of her.
But, we could hardly predict the murder, even if we knew thédnds characteristic. In fact, we
would have to know that the jealousy was strong enough to causertteg brit we could only
know that after the fact had occurred (Scriven, 1959, p. 579)eXaraple allows perhaps an easier
refutation by Hempel. He claims that the example does nattdffe conditional that an adequate
explanation could have helped to predictéplanandunif the necessary information for that had
been known before the event. He also remarks that Scriven dodemonstrate, in his examples,
that the kind of factor that one needs to know for prediction can ndnben before the
explanandurmevent happengHempel, 1965, p. 371). The examples presented so far, spdball
one of the “paresis”, challenge the first sub-thesis of yimenwetry. The attacks to the first sub-
thesis, in general, try to show that there are genuine exmlasdkiat do not count as predictions (in

4 The principle that seems to be working here, Aatldates back to Plato, is that the same thinqroaaxplain

opposites (see SALMON, 1998, P. 326; RUBEN, 199G6).



the Hempelian sense) and, thus, that the adequacy to theeklEmmodel is not a necessary
condition for the explanatory character. Here, however, &k shly subscribe to the criticisms of

the sufficiency of the deductive-nomological model.

The Insufficiency of the Nomic Sufficiency

An attack to the second sub-thesis threatens the sufficiency ofdtiel. For, in this case, we will
be facing a prediction, in Hempelian sense, which does not @ihembnstitute an explanation.
Hempel, in fact, considers the second sub-thesis less saf¢hth first one. Hempel himself shows
the difficulties of considering that all prediction is a pot@ngixplanation through the example of
measles. One of the first symptoms of this disease ispipearance of whitened spots in the
mouth's mucosa, known as “Koplik spots”. Their appearance is sltadpwed by the other
measles manifestations. Thus, these ones could be predictedhfveen Would such correlation,
however, be explanatory? Hempel admits that there may be a ltenebtout when he tells us his
reasons for such doubt, these could hardly avoid being surprisingdstr readers of several

tendencies. He says:

Yet this case — and others similar to it — doescooistitute a decisive objection against the
second sub-thesis. For the reluctance to regardafiearance of Koplik spots as
explanatory may well reflect doubts as to whethsra matter of universal law, those spots
are always followed by thater manifestations of measld3erhaps a local inoculation with
a small amount of measles virus would produce gwgsswithout leading to a full-blown
case of the measles. (...) the generalizationKloatik spots are always followed bgter
symptoms of the measle®uld not express a law and thus could not propsulyport a
corresponding D-N explanation (Hempel, 1965 p. 3B%5, my italics).

The passage shows that Hempel refuses even to make the udnoatialisbetweencauseand
symptonT. The reasons that can motivate Hempel here are quite obscaréhiftd of (and also
Hempel in his non-philosophical moments) Koplik spots and the meastgsymptoms as being

common effects of the same cause — the viral infectionalk®pg in causal language, two

® Even when he uses the expressimasles later symptoridempel does not give the concepspimptona full

causal meaning. He probably uses the term onlysagiatic tool so that he will not repeat the eeggionrmeasles
later manifestationsThe distinction betweecauseandsymptomis of great importance in medicine and, in a way,
was assimilated by common sense.



alternatives seem to be relevant in this case: a) Koplik spot$e an intermediate cause between
the infection and the symptoms that appear after the spots. iNow, do the test proposed by
Hempel, that is, if we inoculate a small portion of measiess and the Koplik spots appear
without the later symptoms, then we will know that they are nmmhically sufficient for later
symptoms. And we should notice that , for Hempel, only nomicallyicgeit conditions are
explanatory. The Hempian reconstruction for the cause is madagthra nomic regularity,
expressed by a material conditional, where the antecedenfigesuffor the consequent and the
antecedent conditions are earlier in time in relatiomxplanandum. In short, the causation is

nomic sufficiency plus temporal priority.

Going back to our example, the two descriptions in (a) and (b) eaepoesented respectively, by

pictures 1 and 2, as follows:

Infectious
Koplik

Picture 1
Other
symptoms
Koplik
i spots
Infectious
agent

Picture 2

Still keeping an openly causal language, we need to think of what happena/eaken the cause,
the viral infection, in the way suggested by Hempel. We loiguk that the causal situation is similar

to the one we find in Picture 1: the Koplik spots and the other eweappearances are colateral
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effects of the same cause. In this case, in fact, we dacoept that there is explanatory connection
between the spots and the other measles appearances, evea i$ themic sufficiency between
them. On the other hand, we can imagine the situation aprisdnted in Picture 2, where Koplik
spots work as intermediate causes; the weakening of thiinfe agent might cause a weakening
of the intermediate cause, avoiding the appearance of otherestatidns. We would, however, be
willing, in this situation, to consider Koplik spots, even ihey are not sufficient, as genuine
explanatory factors of the other manifestations (when they happeeven if we considered them
a more superficial explanation than that which would consider wifattion as causal factor — a
conclusion contrary to Hempel's. In short, in the case represencture 1, we may have nomic
sufficiency without having in fact an explanation. On the otherdhan the case illustrated in
Picture 2, we may not have nomic sufficiency and even so drawxplanation. The second case,
incidentally, according to what was already discussed in theopsegection, casts doubt on the

need that an explanation be adequate to the Hempelian model.

The Hempelian demand that an explanation indicates a nomicdfigient condition for the
explanandumgdoes not allow us to discriminate between the alternativesnshoeach one of the
pictures, constituting a rather serious drawback. We would not kfmswexample, whether an
intervention to prevent the Koplik spots would be effective to avoid dtieer measles
manifestations. In order to know where to intervene, we have to kmowap of causal relations,
and this knowledge is fundamental to explain an event. Regulahig¢sricorporate nomically
sufficient conditions are a rough tool to assess causal and explarelairgns. In the previous
citation, Hempel talks aboumeasles later symptondisagreeing with the current use of the word.
When we talk aboutymptomswe mean, to a certain extent, collateral effects of asésewithout
explanatory value. Thus, Hempel sacrifices the distinctiovportant in medicine, between
symptomsand causesHis theory standardizes several causal distinctions, reduoemg to nomic

sufficiency.

In the final account, Hempel considers the second sub-thieatsalt prediction is potentially an
explanation, as an open question. We must observe, however, shat ot due to the problems
discussed above, concerning the example of measles. As forettietipns based on nomically
sufficient conditions, we saw that Hempel, in fact, endorées second sub-thesis. All our
philosopher's hesitation is due to the possibility, mentioned by SahafiteScriven, that there are

forms of prediction that are not based on general laws, prawiemselves, therefore, to be



incapable of being converted into an N-D explanation (Hempel, ¥96575-376f Our interest,
however, was to examine if there is symmetry between nomidsked predictions and

explanations.

The Second Thesis of the Symmetry

At this point, we shall discuss some of the classic counterygleas concerning the deductive-
nomological model, evaluating its strength against the Heampé#teory. Before, however, we
must take a stand as to the function of counter-examples @v#ihgation of philosophical theories.
We believe that philosophical theories, when possible, must b&ooted with our pre-
philosophical judgments. Such judgments reflect the way we detenntfiat falls under a certain
concept. We shall take the concept of science as an exaWiplall know typical examples of
science: Newton and Galileo's physics, Lavoisier's chemBawwin's theory of evolution, etc. We
also know cases that we would like to leave out, like astrology, wadgmancy, etc. A good
theory of science must, in principle, include the first epdas and exclude the last ones. If the
theory does not accomplish such segregation in the indicated @@y ngptives must be presented
as compensation. For example, a theory about a certain concepiatuay undesirable cases and
exclude desirable ones, but it may offer advantages, suchmpBcgty, and the increase of the
capacity of integration of the concept under exam with atbacepts, reducing them to concepts
which are considered more fundamental and clearer. Such thewiesacrifice the attribute of
adequacy, badly reflecting pre -philosophical characterisfitee concept. It is clear that our pre-
philosophical judgments may also be corrected and improved by théerghall have to decide, in
each case, as to what direction to take to perform the adjott and corrections. Even if in
another context, talking aboutles of inferenceNelson Goodman synthesizes the spirit of the

commentaries made above (Principle Reflexive Balance):

(...) deductive inferences are justified for theamformity to the valid general rules, and
(...) general rules are justified for their confayrto valid inferences. This is, however, a
virtuous circle. The point is that the rules ane particular inferences are justified because

they are placed in mutual agreemertie rule is corrected if it brings about an infecen

® Considering the possibility of probabilistic pretibns, Hempel says: “The basic questions at isstween these

different conceptions of probabilistic inference atill the subject of debate and research, arsdeggay is not the
place to attempt a fuller appraisal of the opposiegvs. The second sub-thesis of the structuraititieclaim for
explanation and prediction will therefore be regartiere as an open question.” (Hempel, 1965, p. 376
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that we do not want to accept; an inference isateé if it breaks a rule that we do not
want to correctThe justification process is a delicate procesdadhg mutual adjustments
between accepted rules and inferences; and in dreement made, lies the only
justification needed for both (Goodman, 1954, p. 64

Thus, examples and counter-examples are taken seriously inalba@ten of theories. However, it
is not enough to show counter-examples to a determined theory whenniveowveaiticize it; one

must use them to diagnose the mistakes of the criticizedytlzew indicate alternatives. This,
however, does not go against the fact that the display of coaxderples is an important part of

the deeper evaluation of a philosophical theory.

The Flagpole and the Pendulum

We shall begin with the most famous example, already a claskig, of the flagpole shadow (in
the literature it has become known simplyFéagpole). Initially proposed by Sylvain Brombergeér,
the example has been repeatedly discussed in the literature anagipl. The problem it presents

is really rich source of importairisightson the questions that now worry us.

In a first formulation, the example may be described in theviallg way: suppose a certain
flagpole, lit by the sun, which casts its shadow onto the groumnvde ilake as a law the fact that
light travels in a straight line, we can, from the heighthe flagpole lf) and from the inclination
of the solar raysq), calculate the length of the shadas) (This calculation, which may be put in
the form of a deduction, can be accepted as an answerdadbkgon “why does such flagpole have
a shadow of this height?”. We may, also, from the lengtheo§tiadow and of the inclination of the
solar rays, calculate the height of the flagpole. This caticul, though, does not seem to be an
adequate answer to the question “why does such flagpole have a sbiattoss height?”. Both
calculations, however, are adequate to the deductive-nomologadel, and can be considered
legitimate considerations according to this model (see Sadnain1992 p. 21). This makes us face

some problems.

" Originally, the example was proposed in Brombe(@666), “Why-Questions”.
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1. Hempel (1965) declares explicitly that explanations may be coesid@swers to questions
such as “why ...?". In the case of the example above, iffisulli to see how to set it in the
intended format. The height of the flagpole could answer aiqoest the kind “Given the
length of the shadow (flagpole) and the elevation of the sun, ishiie height of the
referred flagpole?”. At least, we should ask why the formulasiahfferent in this case. We
can accept, for the sake of the argument, that the connectimedoeexplanations and
guestions such as “why ...?" has a secondary importance. loabés we would have a
technical conception of the conceptexplanation,reducing it to an argument within the
deductive-nomological pattern. That is, the ordinary concepexplanation would be
replaced by another, more technical one. An explanation would be a kaadcafation in
which we can see the relation between events or betweepdistgsand that can happen in
any direction. One must notice that, in this context, it wouldt@nge to say that we can
predict the height of the flagpole due to the lack of glantemporal relations. What comes
before and what comes after? It is not clear whether weleakng with a regularity of
succession or of coexistence. For Hempel, only regularitisaaafession can be causal, and
a causal explanation is that in which the particular conditiongeargorarily,earlier to the
explanandum.The thesis of symmetry between explanation and prediction, distuss

previously, would particularly apply to this kind of explanation.

For regularities of coexistence, however, another kind of syrgrhbetomes evident (we could call

it 2" Thesis of Symmejrythat which allows the interchange between part obtpanansand the
explanandumThis interchange may also happen in the causal explanalibaugh Hempel is
ambiguous in this case. For example, we can giwaugalexplanation of the position of a certain
planet from its position at a previous moment (plus the pertines),léwt we can also calculate the
position of the planet at the previous moment from its positiorsabsequent moment. In this case,
would we have an explanation? Would it be of a non-causal naturepdtbesitates. In 1962, he
uses the ternretrodiction (and notexplanation for the last case we described. He uses the
expression deductive-nomological systematizatioto include prediction, explanation and

retrodiction (Hempel, 1962, p. 99). In his most extensivedbatit explanation, Hempel says:

Any uneasiness in explaining an event with refeeeic factors that include later
occurrences might spring from the idea that explana of the more familiar sort, such as

our earlier examples, seem to exhibit the explanandvent as having been brought about
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by earlier occurrences; whereas no event can betcdiave been brought about by factors
some of which were not even realized at the timésobccurrence. Perhaps this idea also
seems to cast doubt upon purported explanations rdfgrence to simultaneous
circumstances. But, while such considerations ma&jl wiake our earlier examples of
explanation, and all causal explanations, seem mat@al or plausible, it is not clear what
precise construal could be given to the notioracfdrs “bringing about” a given event, and
what reason there would be for denying the statiexplanation to all accounts invoking

occurrences that temporally succeed the event explained (Hempel, 1965, p. 353-354).

A step further, in his less technical work nanidlosophy of Natural Sciencke does not simply
talk about explanation anymore, but deductive-nomological explanation® refer to all
explanation by subjective subsumption under general laws (Hempél, 4980). In the end, we
have the strange feeling that everything is reduced to anwlogical dispute. There really is a
strategic retreat of the author throughout the years. Herdbmess for his theories, but never says

what was wrong with his earlier positions.

What seems to happen here is the following: as the regudadficoexistence have temporal
symmetry, Hempel feels more at easy to detach his modelangmon-logical objective condition.
When we face regularities of succession, Hempel feels sbatehow, time should be taken into
account, hence his scruples in naming an explanation a retrodictiois. ilorks, he nearly always
points out the so callethusal explanationghough his mature thought is a complete dissolution of
the importance of these categories. This may be seen préti®us quote, where he considers the
temporal differences of low importance for the explanatorfustand, finally, in his attitude by
using the technical expressidd-D explanation.What seems to be Hempel's final motto is
something likeit does not matter if we have regularities of succession or ofisteage, an
explanation is nothing else than the nomic subsumption of éveathaps, if he had seen how to

capture the causal symmetry without using time, things woule begn different.

In fact, it is far from clear why a temporal differen@ contribute to the explanatory character. If
we had, however, an explanation for causal asymmetry that dessentially depend on time, we

would have the following mottoit does not matter if we have regularities of succession or

& We are aware of the difficulties in going from meegularities to nomic regularities. But this gamnot important

here, even if we suppose that we have a satisfattiieory of the nomic, the discussed problems remai
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regularities of coexistence, we can still look for specificalusal explanations in each cabée

do not intend our motto to be exact, we have only advanced it in ordightaht the counterpoint
to Hempel. First of all, we must remember that we aréirdewith explanations of singular events
and their aspects, coinciding with the scope of Hempel's thEBagn with this restriction, we do
not claim that all explanation of singular facts are causgblanations of the whole by its parts
(mereological), explanations of identity (that do not involve distexistences), explanations that
suppose the so callebterminations of the Cambridge kir{t)Xanthippe became a widow because
Socrates died”), to mention only some of them, all seem toobecausal explanations (see Kim,
1974). What we want to propose is the following: when we supposéhtiratis a causal relation
involved in a certain context, an explanation within this context meftct the fundamental
characteristics of that relation. In the example of thgpfiée, the fundamental dimension neglected
by Hempel is directionality (or asymmetry) of causation. i3 tase, dealt with by Hempel as
involving coexistence, we could still indicate a temporal ceffiee in the situation. In connection

with this, Salmon, for example, says:

At first glance, we might be inclined to say thiistis a case of coexistence: the flagpole
and the shadow exist simultaneously. On closer exatian, however, we realize that a
causal process is involved, and that the light ftbensun must either pass or be blocked by

the flagpolebeforeit reaches the ground where the shadow is cabh(®a 1998, p. 102).

In fact, this interpretation of the example is plausible anchpé$ could accept it, as it is made
evident in some of his commentarf@sdowever, there is still doubt as to whther the causal priority
is the temporal priority, and also doubt about the relation of atter|with the explanatory
character. In other words, if the difference between the cuséds effect is essentially temporal,
what would make thexplanation of the effect by the cauliferent from theexplanation of the

cause by the effect?

In any case, there are examples in which the temporal differis not available. The classic case is

the one of the relation between the length of the pendulumand its period (T ), in a given

9
10

This terminology was introduced by Peter GeadhistGod and SoulapudKim, 1974).

“Depending on the context where it is raised,dbemand for an explanation might here ask for sk of
causal account of how the flagpole reached thightdi..). An account of this kind would be agaispecial case of
causal explanation, invoking among earlier cond&jaertain dispositions of the agents involvethaconstruction of
the flagpole” (Hempel, 1962, p. 95).
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gravitational field of accelerationd ). Concerning this example, Hempel also considers that it is
both possible to explain the period of the pendulum from its length hanérigth from the period
(Hempel, 1962, p. 94-95). We estimate that this example@&lgrcomforting to Hempel, since the
situation is symmetrical in relation to the only non-logical camdifor which he has some respect
— time. Thus, he can challenge those who insist on the intuitiborihathe length of the pendulum
explains its period (and not vice-versa), instead of looking forsthece of such explanatory
asymmetry. He does not seem to consider that the causatypni@y not be of a temporal nature

and that, therefore, there is the possibility of causati@ortexts of coexistence.

This point is also interesting in showing how, from the same examope can draw opposing
conclusions, depending on the initial philosophical commitment. Heocopsiders that succession
in time is the only thing, besides regularities, that ganinto the notion otausation.Thus, the
example of the pendulum does not cause problems — we would, sbegbging a causation case.
However, someone who recognizes that there is, in this aasexplanatory asymmetry, may be
motivated to search for a non-temporal theory to explain the Icassgametry and, thus, provide
the base for the asymmetry in a certain kind of explanation.altarnative way consists of
disconnectingcausation and explanation, searching somewhere else for the source of this
asymmetry, for example, in pragmatical aspects of new exmasa The examination of this

alternative, though, is left for another occasion.

Finally, we would like to examine a deceiving argument that Heys forward to defend his
position. Referring to the pendulum case, he says that, thiwk normally that an explanation is
valid only in one direction, it is because we suppose, wrortidy we can change the period of the
pendulum through the change of its length, but not vice-versa. Aghatsthe argues that, if the
location of the pendulum remains fixed and, therefore, thétgti@nal acceleration ¢ ), we can
change the length of the pendulum changing its period. To do so wemged change the period,
modifying first the length of the pendulum and, thus, trivially,nghiag its length. Ifg remains
constant, any change lisupposes a changeTnand vice-versa (Hempel, 1962, p. 94; and 1965, p.
353-353). This amazing argument, however, is vulnerable if we do not supfmbe constant. In
fact, if g is not constant, a changeTrsupposes only a changegror |. We can perfectly suppose
that T changed andlremained constant. Hempel could try to restore symmetrigaitiag the fact
that we can also chandekeepingT constant. In this case, we would have to suppose that the

variablesg and| are correlated so that the variation in one is compensatedvagiaion in the
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other. The fact is, however, that we naturally think that #realsled andg are independent, that is,
not-correlated (see Hausman, 1998). Thus, the compensation doémppetn and Hempel's
argument fails. Hempel would need, then, an argument to kégpd or for us to suppose thit
andg are not independent.As far as we know, Hempel's text does not supply such demand. The

responsibility for the proof, then, is up to Hempelians.
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= It is clear that we can introduce some mechatishmakes a correlation betwdeandg, but, in this case,

we change the causal structure. The causal steuttius created has new variables and differenioataamong them.
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