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THEam of this paper isto refute Hume's contention that there cannot belogically necessary
connections between successve events. | intend to establish, in other words, not 'Logicaly
necessary connections do exist between successve events, but ingtead the rather more modest
propasition: ‘It may be, it ispossble, asfar aswe can ever know for certain, that logicdly necessary
connections do exist between successve events:!

Towardsthe end of the paper | shdl say something about theimplications of rgecting Humes
contention.

It should perhgps be noted at the outsat that Hume does nat, in asense, deny theidea of necessary
connections between events: but he does deny the possibility of the objective exisence of logicaly
necessary connections between events. According to Hume theidea results from habit or cusom
after the observed frequent conjunction of two events. Thus he dedares 'Upon thewhole,
necessity is something that existsin the mind, not in abjects. . . Either we have noideaof
necessity, or necessity is nothing but that determination of the thought to pass from causesto effects,
and from effects to causes, according to their experienced union.” In other wordswe may, if we
wish, hold that Hume does not rg ect, but merdly gives an andysis of, the notion of 'necessary
connection’, but in this case we must admit that his andys's exdudes the possbility of the exigence
of any kind of logicaly necessary connections between events. Looked &t in thisway, the main task
of this paper isto anayse, or interpret, "There exists alogicaly necessary connection between
two successve events E; and B2, in such away that this statement cannot be refuted ona priori
grounds.

It must be admitted of coursethat it is propositions, and not events, that can belogicdly
related or connected, and hence that there is something ill-formed about the assertion "There exidts
alogically necessary connection between E; and E,". In view of this| suggest that this
statement isto be andysed as, or isto be interpreted to mean:

(1) At thetime of occurrence of E; there exists that which can only be completely
described by propositions, P, which logically imply propositions, F, that state that E;
occurs subsequently.

The essentid requirement hereisthat, at the time of occurrence of E;, there exists
something, X say, which is such that any propositions which completely describe X, logicaly
imply propositions which state that E, occurs subsequently. No one denies that
propositions, P3 say, which incorporate a description of what exists at the time of
occurrence of E; can logicdly imply propositions which state that E, occurs subsequently. But
if P3 only incorporate a description of what exists at the time of occurrence of E, itis
possible that, by whittling away at Ps, one can arrive a propositions, F,4 say, which (a) give
just as complete adescription as F; of what exists at the time of occurrence of E; (b) do not
logicaly imply propositions which state that E, occurs subsequently. Thus the fact that
propositions which incorporate a description of what exists at thetime of occurrence of E, can
logically imply propositions which state that E; occurs subsequently, does not suffice at al to
establish the existence of alogically necessary connection between E, and E; in the sense of (1)
above.

Asfar as| can see, (1) above successfully captures al that anyone could hope or want to mean
by There exists alogically necessary connection between E, and E;'. Granted the truth of (1),
that which exists at the time of occurrence of E; determines the subsequent occurrence of E;



with logical necessity, in the sensethat at the time of occurrence of E; thereisthat which
exigs—X say—whichissuch that any propositions which completdy describe X logicaly imply
propositions which state that E, occurs subsequently. The 'logical connection' is of course
between the propositions P, and P,, not between the events E; and E,: neverthelessthis
logical connection' arises not merely as aresult of the way in which we choose to think of,
or describe, E; and E; it arises as aresult of that which exists at the time of occurrence of E;.
In asserting (1) one makes an existential clam, namely that at the time of occurrence of E;
there exists that which can be completdly described only by propositions which logically
imply propositions which state that E, occurs subsequently.

| assume here that Hume, in denying the possibility of the existence of logically necessary
connections between events, would wish to deny the possibility of (1) being true, for any two
successve events E; and E,. In what follows | shal occasiondly employ There exists a necessary
connection between E; and E;" asashorthand expression for (1).

| turn now to aconsderation of arguments, including Hume's, which may be deployed againgt
thethessthat it ispossble, concalvable, asfar aswe can ever know for certain, that (1) istrue, for
some pairs of successve eventsE; and Es.

These argumentsfdl into three categories. In thefirg placeit may be argued that (1) is
meaningless. Secondly, it may be argued that (1) isandyticdly fase, that it is not aconceptua
possibility that (1) could be true. But findly it might be argued that (1) isandyticdly true. The
point isthet in asserting (1) of two events, E; and E;, oneismeking an exddential claim. If thethes's
that it ispossiblethat (1) istrueisto amount to anything, then (1) must beinterpreted insuch a
way that it is not true in any universe whatsoever, i.e. not andyticaly true.

Onemain argument employed by Hume can be dismissed without much discussion. Hume
argues, essentialy, that it cannot be meaningful to assert that there exists anecessary connection
between two events E; and E; because thereis no impresson which could giveriseto theidea of
such anecessary connection. A basic tenet of Hume's Treatiseis 'all our ideas are copied fromour
impressons.

In somewha more modern terminology this argument might be presented asfollows:

(@) Only those words (sentences) which can be given aphenomendidic anaysis, i.e. which can
be andysed in terms of words (sentences) that refer to sense data, are meaningful.

(b) 'Necessary connection' as employed in the sentence "There exists anecessary connection
between E; and E;' cannot be given such an andlysis. Hence 'There exists a necessary connection
between E; and E,' cannot be meaningful.

| assume without discussion that no one today would wish to defend any such phenomendistic
criterion of meaning as () above.

Much of Hume's discussion concerning causation may be construed as adefence of the
epigemological thessthat it isimpossibleto know with complete certainty that any particular
observed event, which we describe perhaps as E;, will befollowed by an event that we describe as
E,. Thisepistemological thesis| accept without reservation: we must just admit that it is dways
possible, asfar aswe can ever know for certain, that things may suddenly cease to happen as
we expect or predict. However this epistemological thesis does not imply that the ontological
thess"There exist necessary connections between successive events” (where thisis under-
sood asin (1)) isfdse. Thesetwo theses arein fact perfectly compatible. For suppose the
ontological thesisistrue. Suppose that at the time of occurrence of a particular observed
event E; there exists that which can only be completely described by propositions F; which
logicdly imply aproposition P, that states that E, occurs subsequently. It is perfectly
compatible with thisto assert that at the time of occurrence of E; it isimpossible to know
for certain that E, will occur subsequently, for of courseit may well be impossible to know
for certain that F; istrue.

1 would wish in fact to argue that there is no empirical statement that can be known to be
true with complete certainty. | support, in other words, Einstein's dictum: 'In so far as



propositi ozns refer to reality they are not certain: in so far asthey are certain they do not refer
toredity.’

Briefly, then, the position defended here is this: (a) we cannot be certain that E,, say, will
follow aparticular event we observe and describe perhaps as E;; but equally (b) we cannot be
certain that E, does not necessarily follow E; (in the sense of (1)).

Another argument, due to Hume, which may be deployed against the thesisthat (1) is
possibly true, runs, briefly, somewhat as follows. Given any two successive events, E; and E,
it isaways possible that E; should not be followed by E,, possible in the sensethat (a) we can
imagine that E; isnot followed by Ej, or (b) no contradiction isinvolved in asserting that E; is
not followed by E,. (In what followsthefirgt criterion isignored, since we are here concerned
with logical necessity.) Sinceit islogicaly possblethat E; isnot followed by E,, it cannot be
logically necessary that E; isfollowed by E.

But isit dwayslogicaly possible, given any two successive events E; and E,, that E; should
not be followed by E,? Is the statement 'E; is not followed by E,' invariably non-
contradictory? Suppose E;, that which exists at the instant in question, is such that any
complete description, or specification, of E; logically implies propositions which state that
E. occurs subsequently. Suppose that the meaning of 'E;' is such that the statement 'E;
occurs logicaly implies some such statement as 'E, occurs subsequently'. In thiscase 'E; is
not followed by E,' isalogica contradiction. Of course no doubt if one givesonly acertain
kind of true description of the two events— adescription in terms of what the two events|ook
like, for example — so that E; isdescribed as'E;*’, E, as'Ex*', let us say, then it may well be
that 'E;* isnot followed by E,*’ isinvariably non-contradictory. But this result does not
establish the inconcelvability

Clearly in order to show that (1) cannot possibly betrueit is necessary to show that that
which exists a any ingtant cannot concelvably be such that only propositions which logically
imply some proposition which states that such and such occurs subsequently, can
completely state what it isthat exigts a the instant in question.

This thesis may be defended as follows. Given any two successive events, E; and E,, if a
proposition, F1, which isintended to be adescription of E;, logically impliesthat E; follows
E; then 'P;” must include some such statement as‘ Thisevent isfollowed by E,' or 'E; is
followed by E,'. But 'E; isfollowed by E,’ cannot be interpreted asreferring exclusvely to what
exists at the time of occurrence of E;. 'E, follows E;' refersto arelational property of Ej; it
can no more be said to refer exclusively to what exists at the time of occurrence of E; than
say ‘A isto theleft of B' can be said to refer exclusively to what exists at the place where A
is. Hence (1) cannot possibly be true of any events.

My reply to this argument is as follows. There are at least two distinct ways in which
‘'event’, ‘object’ and 'change’ may be concelved, two conceptual schemes, which | shall call
C, and C,. The above 'relational’ argument against the possibility of (1) being trueisvalid
granted C,, invdid granted C..

| shdl give here only abrief, informal description of C; and C..

C, and C, may be contrasted as follows. C; is committed in the first instance to an
ontology of 'events' or 'time-dlices, statements about objectsthat persist and change being
analysable in terms of, or reducible to, statements about successive 'events or 'time-dices.
C,, on the other hand, is committed in the first instance to an ontology of persisting,
changing objects, satements about instantaneous events being reducible to statements about
persisting, changing objects.

According to C; the universeisasort of four-dimensiona array of point-events. The ultimate
entities of C, are point-events, and the ultimate properties are properties that can be ascribed
to point-events. Just asthere are spatial relations between point-events, such 'xisabovey so
there aretemporal relations between point-events, such as'x isearlier than y’. (Of course both
‘above' and 'earlier than' presuppose conventionaly assigned 'directions, which may however
be suggested by certain pervasive features of the array of point-events.) Just as spatia relations
arethe essence of Space, so tempord rdaions are the essence of Time.



Notions of 'object’, ‘pers stence’ and ‘change’ can be defined in terms of the bove asfollows. A
homogeneous spatic-tempord array of point-events can be termed an 'object’: objects are thus
four-dimensiona entities. If the object has atemporal length of t units, then the object
‘pergdts for thoset units. If the point-events a one 'tempora end' of the object differina
systematic way from the point-events & the other ‘tempord end’, then the object 'changes inthe
intervd t. At different moments or instants throughout t, there exist different tempora parts of the
object just asdifferent spatid patsexid a different places.

Granted this conceptua scheme one can, | think, legitimatdy arguethat just as the spatia
relation 'B isto theleft of A’ can scarcely be said to exist excusvdy at the placewhere A exidts,
so thetempord rdation 'E;islater than E;' can scarcely be said to exist exclusively at thetime
of occurrence of E;.

According to C; nations of ‘persstence and ‘change are of the essence of time, and are not
derivable notions. Each presupposes the other. If something persststhen something must change,
for if therewas no change, nothing would happen, there would be no 'passage of time’, and hence no
peragence Agan, if athing changesthen that thing must persst throughout the change. And even
if it issmply the casethat there are changes, without there being any one thing which suffersthese
changes, nevertheless a place must beidentified throughout the changes, and this requiresthe
persstence of something.

The ultimate entities of C; are objectswhich, by definition, persst and change. Ultimate
properties of C,, which are ascribable to objects, presuppose the notions of persstence and change.
A detription of an ingantaneous event Sateswhat istrue of objects at that ingtant; such adescrip-
tion thus presupposes the notions of persistence and change. In other words, wheress, in C,,
statements about persisting, changing objects presuppose satements about successve
ingtantaneous eventstha do not invalve the nations of ‘perastence’ and ‘change, in C,, Satements
about indantaneous events presuppose datements about pergging changing objedts

According to C,, objectshave gpatid parts, but notempord parts Objectsare three-dimensiond,
not four-dimensiond, entities. Certainly objects perdst and change; but to say thisisnot to say
that objects are composed of thelr successve ingtantaneous states. It is not an object, but rather the
life-history of an object, that is composed of the successve Sates of that object. And anobjectis
not to beidentified with itslife-history.

Itis, | think, clear that the ordinary commonsense way of conceiving the world presupposes C,
rather than C,. Physical things—tables, stones, birds, etc.—are clearly 'objects’ in the sense of C,
rather than C,. 'Object’ in the sense of C; we should ordinarily trandate as 'life-history of an object'.
Instead of thinking of an object as a spatio-temporal array of events (which presupposes C), we
ordinarily think of an event as the instantaneous state of a number of persisting, changing objects
(which presupposes Cy).

We tend however to think of 'Time' in spatial terms. Thisis perfectly compatible with C; if it
involves no more than simply thinking of persistence/change, i.e. time, in metrical terms. But if it
involves thinking of objects that persist and change asbeing extended in time, as being four-
dimensiona entities made up of temporal parts, then clearly thinking of time in spatial termsis
completely inconsistent with C,. The fact that we do tend to 'spatialize' time in this second sense
explains much of our ordinary puzzlement about the nature of Time. Any picture of Time which has
the Present moving up an extended time-line constitutes a hopeless, contradictory fusion of C; and
Ca.

If one accepts C,, the above 'relational’ argument against the possible existence of necessary
connections between successive events, or states of affairs, isno longer valid, since the analogy
between temporal and spatial relations collapses. | assume here that the world can legitimately be
conceived in terms of C,, and that physical theories can be formulated in terms of C,.>

It may be objected: But if there isto be any change in the world, objects must have different
properties, or bein different states, at different times. Now suppose an object, X, isin the state S; at
timet, S, a timet + dt. Then any description of what exists at time t, which logically implies 'X is S,
attimet + dt', must incorporate some such statement as ‘X is ¢ a time t', where the meaning of ¢ is



such that an objectis attimetonly if itisS; at timetand S; at timet + dt. But here ¢-nessis not the
sort of property that can conceivably exist at an instant, that an object can conceivably have at an
instant. That which existsat time t, and is described by 'X is ¢ at timet’ isalso described by X isS;
attimet'. And this latter description does not logically imply 'X is S, at timet + dt'. Hence it is not the
case that which exists at time t is such that any description of thislogicaly implies'X is S, at timet +
dt'. In other words, even if C,is presupposed, (1) above cannot conceivably be true.

My answer to thisargument is as follows. The above argument assumes that any statements of the
form "X is¢ at time t’, where these entail some statement about how X is, or isnot, changing at timet,
can invariably be reduced to a set of statements of theform "X isSp at timet', "X isS; at timety', X is
S;attimet; ... wheret <t; < t; < ..., and where not one of these statements, taken on its own, entails
any statement about how X is, or isnot, changing a the instant in question. The above argument
assumes, in other words (to state the thing alittle more generally), that any statement about an object
that involves the notions of’ change' or ‘persistence’, can be reduced to, or trandated into, a set of
statements that attribute similar and dissimilar properties to the object at different times, where none
of these statements, taken individually, involves the notions of ‘change or 'perastence. Bt itis
precisaly this assumption which must bergectedif C, isaccepted or presuppased. Within Cy, there
are predicates gpplicable to objects which presuppose the notions of ‘persistence’ and ‘change,
and which cannot be reduced to predicates which do not presuppose these notions. Thethesis
that there are such predicates is absolutdy essentid to C,. For the basic entity of C; isthe'object,
which, by definition, ‘persists and 'changes’; and to say thisisto say that to any object of C; a
predicate can be gpplied which presupposes the notions of ‘persistence’ and ‘change’, and which
cannot be reduced to predicates which do not presuppose these two notions.

At this point one might amost be tempted to conclude: If C, isincompetible with the above
assumption, with the assumption, thet is, that any predicatesinvolving the notions of persistence
and change can be reduced to predicates that do not involve these nations, then so much theworse
for C,. However, inthe next section | shdl defend athesis, which | shal call 'dispositiond redism,
which entalsthat the above assumption isfalse

One last remark about the distinction between C; and C,. It has sometimes been suggested that the
question of whether one accepts a basic ontology of 'events, or of ‘changing persisting things (i.e.
whether one accepts C, or C,), depends on, or isrelated to, the question of whether one's basic
language is tenseless or tensed.* The two questions are however entirely distinct. How one answersthe
question: Are propositions basically tensed or tenseless? depends simply on what one chooses to mean
by the term "proposition’. If one chooses to employ the term "proposition’ in such away that a
proposition can, with the passage of time, change its truth-value, then tense will indeed be basic
and undiminatable. According to this use of ‘proposition’, 'Harold Wilson istalking', for
example, expresses, a different times, the same proposition: thus one and the same proposition
can betrue & onetime, false a some other time. Attemptsto diminate the tense of 'Harold Wilson
istaking' must fall, for such attemptswill produce sentences of theform 'Harold Wilsonis
(tensdess) taking a timet'; and this sentence expresses different propositions at different times,
granted the aboveinterpretation of the term proposition’.”

One may, however, of course employ the term ‘proposition’ in such away tha propositions do
not change ther truth-vaue with the passage of time. In this case the sentence 'Harold Wilsonis
(tenseless) talking at timet' expressesthe same proposition a dl times (granted t is some definite
time), whereas 'Harold Wilsonis (tensed) talking' expresses different propositions at different
times. In this case tense can be diminated smply by reformulating any tensed sentence so that
the time to which the sentence refers does not depend on the time a which the sentenceis
uttered.

All thishas nothing whatsoever to do with whether one acoepts C; or C,. For one accepts C; if
and only if one acceptsthat al predicates which presuppose the notions of persistence and
change can be reduced to predicates which do not presuppose these notions. And one accepts C;
if and only if onergectsthe abovethess.

The temptation to associate C; and C; with the above two theses about tensed propositions might
ariseinthefollowing kind of way. On the one hand it istempting to think that if the world conggts,



inthefirg ingtance, of persging, changing cbjects, then, in thefirg ingance, one's propogitions must
aso perdst and change, i.e. must change their time-reference and truth-va ue with the passage of
time. But a consequence of employing theterm ‘propostion’ in thiskind of way isthat tense
cannot be diminated from propositions. Thus C, becomes associated (for wholly falacious
reasons) with the thesis that tense cannot be eliminated. On the other hand it isaso tempting to
think thet if one employsthe term ‘proposition’ in such away that propositions do not change
ther time-reference and truth-vaue with the passage of time (S0 that tense can be diminated), then
oneis committed in thefirg ingance to an ontology of ‘events, or time-dices. In thisway the
thesis that tenses can be eliminated becomes associated with C;.

So far | have been arguing against objections to the thesis that it is conceivable that (1)
istrue, for some two events E; and E,. In asense, therefore, | have not yet said anything
directly in support of the concelvability of (1). There remainsthe problem: Isit
conceivable that that which exists at someinstant is such that it can only be completely
described by propostionswhich logicaly imply that some event occurs subsequently? In
order to answer this question it will be convenient to examine whether or not the kind of
descriptions we ordinarily give of things, and the descriptions of physics, could ever
logically imply descriptions of subsequent states of affairs. Ultimately | hope to establish
the conceivability of (1) by establishing that:

(@ Itisconceivablethat acertain type of redistic, comprehensve, deterministic physica theory is
true.
(b) If atheory of thistypeistrue, then (1) istruefor successve sates of afarsk; and E,.

Althaugh the ordinary descriptions we give of things do not logicaly imply descriptions of
subsequent states of affairs, nevertheless such descriptions do carry implications about how the
things described change. In describing something as 'solid', 'inflammabl €, 'soluble, 'magnetic),
‘dadtic, 'hot', 'heavy’, 'soft’, 'sticky’, or "brittl€, for example, we not only attribute a property to
that thing, but we also imply that the thing will, in certain circumstances, 'behave or 'change' in
certain definite ways. This agpplies a so to such descriptions as 'ston€, ‘copper’, 'water', 'sat’,
'glass, 'petral’, 'oxygen), etc., in that such substances have certain properties, of the abovetype, by
definition.

The point to noteisthis: It isnot just a contingent matter of fact that, for example, solid objects
are objectswhich do not pass effortlesdy through each other. It isimplicit in the meaning of the
term 'solid' that one solid object does not pass effortlessy through another solid object. Smilarly
itisimplidt in the meaning of theterm inflammabl€ that an object which isinflammable, and
whichisexposad to anaked flame, itsdf burstsinto flames. In other words, the meaning of the
term 'inflammabl € issuch that "X isinflammable at time /' and "X is exposed to anaked flane a
timet’ taken together, logicaly imply "X burstsinto flame at timet'. Smilar consderations
arisein connection with the meaning of the other terms mentioned above, 'solubl€e, ‘magnetic,
‘dadtic, ec.

Thereis, however, avery smple reason why statements of the above type, which attribute the
above type of propertiesto objects a some instant, cannot logicaly imply statementswhich
attribute properties to the objects at some subsequent instant. Thereasonisthis: Itisdwaysa
logicd posshility that any object which possesses any property of the abovetype might suddenly and
inexplicably ceaseto possessthis property. A liquid thet isinflammable a one ingtant might
suddenly cease to beinflammable at a subsequent instant: a solid object might suddenly melt,
evgporate, explode or vanish.

Of coursein giving the above kind of descriptions of thingswe ordinarily presuppose that objects
will not inexplicably vanish, petrol inexplicably cease to beinflammable, etc.; we presuppose



that, in generd, the above kind of propertieswill change only in the customary known ways. Infact
asort of genera inter-related stability in the way in which properties persst and changeis
essentid if the kind of descriptionswe ordinarily give of thingsisto have any application at all.
Inflammability, solidity, elasticity, etc., constitute properties that objects either do or do not
possess only in the context of the hypothessthat these propertiesin generd change and persast
only in certain congtant, inter-related ways. It isonly becauseit is presupposed that in generd an
object only becomes or ceases to be inflammable under certain specific drcumdances (eg. when
soaked in petrol or water) that an assertion such as'X i< inflammable at timet', where X isnot
exposed to anaked flame a timet, qudifiesasadescription of what exists at that instant. If nothing
can be presupposed about the way in which the inflammability of an object does and does not
change, then it would make, in a sense, no difference whatsoever whether one ascribed
inflammability or non-inflammability to an object at amoment when it was not exposed to a
naked flame, for whatever happened subseguently when the object was exposed to ansked flame,
one could dways argue that the object had become, remained, or ceased to beinflammable (asthe
case might be) in theintervening time.

Thefact remains, however, that thereis no precise, exceptionless, comprehensive
hypothesis about the way in which such properties as inflammability, solidity, dadticity, etc., do
and do not changeincorporated explicitly in the meaning of the words ‘inflammablée, 'solid,
‘dadtic, ec. Itisessentidly for this reason that the ordinary descriptions we give of things cannot
logicaly imply descriptions of subsequent Satesof affairs.

Neverthdess, the following a least can be maintained: The ordinary descriptions we give of
things, the ordinary, commonsense way in which we conceive the world, presuppose that:

(2) There areirreducible properties, possessed by objects a an ingtant, which are such that any
statement which attributes such a property to an object a atimet will, when combined with some
further gatement which merdly states something about the Sate of affairsat timet, logicdly imply a
satement about how the object is changing a timet.

| should perhaps add that this does not mean that any attribution of a'disposition’to something
condtitutes ascribing a property to that thing. In saying of someonethat heisacigarette-smoker,
for example, one saysjudt that the person smokes cigarettesfromtimeto time. Itisnot logicaly
possiblefor aperson to be acigarette-smoker and never smokeadigarette. "X isinflammablée, onthe
other hand, does not mean X burgsinto flamesfrom timeto time. An object may be inflanmable
even though it never burdsinto flames.

| must now consider two possible objections to the claim that the ordinary descriptions we
give of things presuppose thesis (2), or ‘dispogtiond redism'’ asthisthessmight be caled.

Inthefirst placeit may be objected: An object or substance which isinflammable may not burst
into flames when exposed to anaked flame for any number of different reasons. There may not be
enough oxygen presant; the object may be dightly damp; the flame may not be hot enough, etc.
Hence the meaning of ‘inflammable cannot be such that X isinflanmableat timet' and X is
exposed to anaked flane a timet' logically imply "X burgtsinto flames at timet'. Smilar
consderaions arisein connection with dl the other ‘dispositiond properties—solidity, eadicity,
elC.

But this argument amply exploits a certain vagueness in the meaning of ‘inflammabl€e. In saying
that an object isinflammable one might mean anything from'If thisobject isheated to 6,000° C. in
an amaosphere of pure oxygen, after an hour or so the object will show dight Sgnsof oxidation', to
The object ignites spontaneoudy a room temperature when exposed to thear'. In other words,
the above objection no longer applies once a precise meaning has been assgned to inflanmabl €.

In the second place it may be objected: To ascribe inflammability or solidity, etc., to an object
a someinstant is not to ascribe a property to the object at that instant. Objects burst into flames
or fal toignite: but at those moments when they are not exposed to naked flames, objects do not
possess some mysterious additiona property of inflammability or non-inflammability. To assert
"X wasinflammable a timet', assuming X was not exposed to anaked flame at timet, isto assert
no morethan 'If X had been exposed to anaked flame at timet, X would have burdt into flames. In



thismanner any referenceto aproperty such asinflanmability, solidity, dadicty, etc., canbe
diminated. Thus despite gppearancesto the contrary, the satement "X isinflammeable doesnot really
atribute any property to X.

| shal now attempt to refute thisthesis.

Thefirgt point to note isthat the thesis|eaves utterly obscure what isto count as an ascription
of aproperty to an object at an instant For presumably any statement that 'supports a counter-
factud conditiond’, i.e. implies astatement of the form 'If such and such were the case, then such
and such would happen’, cannat, if the above thesisis accepted, be condrued asadraightforward
description of what exigs. But any ordinary description of things, events, sates of affairs, inthe
world, will support ‘counter-factua conditionas. Bereft of such satementsas'X issolid', "X is
heavy', X ishot', X isfluid", 'X is soft', etc., and 'X consists of water', "X congsts of copper’,
etc., oneisleft entirdy in the dark asto what precisgy can be dtributed to objects a any given
ingtant.

Herethenis amgor objection to the thesisthet reference to dipositiong] properties can be
eliminated. Interpreting 'X isinflanmable a timet' to mean 'If X were exposed to anaked flame
at timet, X would burst into flames at time t' does not help to diminate reference to
dispositional properties, because 'is exposed to anaked flame and 'burgtsinto flames arejust as
dispositiona as'isinflammable’. For example, the sudden appearance of awavering light
about an object does not mean that that object hasburd into flamesif the object isin noway
changed or consumed with the passage of time.®

Oneobviousreply to this objection isthat only those statements which ascribe propertiesto
sense-data can quaify asirreducible descriptions of what exigs a an indant. But thisthesisis
equivaent to phenomendism, and there are well-known objections to phenomenaism, which |
shdll not discusshere’

Granted that phenomendism is untenable, the thesisthat the ordinary descriptions we give of
things do not presuppose (2) mugt, it seems, be rgected.

But in any case, what possible reason can there be for holding that statements that
incorporate dispositional terms should be reducible to statements that incorporate only non-
dispositiona terms? Why should it be thought desirableto be able to analyse any dispositiond
terms such ac 'inflammablé€ interms of purdy non-dispositiond terms?

Oneanswer to thisquestion might of course bethe following: The basic descriptive terms should
be such that it is always possible to verify or fasfy condusvey whether aparticular description
istrue of aparticular object. But any description that incorporates adispositiond term cannot
aways be conclusively verified or fasfied. X isinflammable, or X issolid, for example,
cannot be conclusively verified or falsified at those timeswhen X isnot being tested for
inflammability.

The smple answer to thisis, of course, that no descriptions, however 'epistemologicaly basic),
can be conclusively verified or falsfied. Even on those occasionswhen X isbeing tested for
inflammability or solidity, one till cannot condusvely verify or fagfy "X isinflammable or X is
solid, for thiswould require the conclusive verification of certain other descriptive statements
which would in turnincorporate dispostiona terms. It is only when certain low-level
assumptions have been made about how rdevant digpostiond properties are corrdated and
consarved—assumptions presupposed by such 'basic' statements as 'X isamateria object’, X is
water', "X is copper', etc.—that any singular description such as'X is inflanmablea timet' can
be verified or fasfied. Assumptions about how dispositiond properties are correlated and
conserved can of course be tested individudly: they cannot however be tested en masse, for then
the whole machinery of testing would bresk down. No obsarvation a oneingant would have any
relevanceto any observeion a any other ingant, and the fully fledged Humean nightmare would be
upon one.

Of courseif onewishesto defend phenomendism, if, in other words, one accepts a sort of
updated verson of Hume'sthess'All our ideas are copied from our impressons, then the meaning
of terms such as 'inflammablée will seem wholly obscure unlessthey can be defined phenomend-
igticaly, and hence non-dispositiondly. But once phenomenaism, and the above criterion of



meaning, have been rgected, there seemsto be no very good reason why it should be thought to
be desirableto define dispostiond predicatesin terms of non-digpositiond predicates.

Thereis perhaps one other reason why it might befelt that dispositiond predicatesrequire andyss
intermsof non-digpositiond predicatesif they areto have any clear meaning. Dispositiond
predicates dearly presupposethe notions of persistence and change. From statements that
attribute digpostions] propertiesto objects & sometimet one can deduce Satements about how
some object is changing at that ingtant. Further, it isonly in the context of assumptions about
how dispositiond properties are corrdated and consarved—i.e. in the context of assumptions
about how dispositiond properties persist and change—that it becomes meaningful to attribute
dispositional propertiesto objects at all. It may be assumed however that any statement which
ostens bly attributes a property to an object at someingtant, but which presupposes the notions of
persistence and change, ought to be andysablein terms of satements which attribute Smilar and
dissmilar propertiesto the object a successve ingants, where none of these statements, taken
individually, involves the notions of persstence and change. But, as | remarked in the previous
section, it is precisdly thisassumption which must bergected if C; isaccepted. In other words, if C;
is accepted, one has no cause whatsoever to be disturbed by the fact that the ultimate properties of
thingsare dispositional properties.

Despite the undesirability and impossibility of reducing digpositiona termsto non-dispositiond
terms, various philosophers have persisted in the attempt. And as aresult, what requires anadysis
is not so much the meaning of 'inflammabl € etc. but rather the meaning of terms coined by
philosophersin their attemptsto andyse inflammable’ etc.

In thefirst place, the whole 'problem’ of 'subjunctive conditionals or ‘contrary-to-fact
conditionas or ‘counter-factua conditionals seemsto have arisen Imply asaresult of arefusd to
countenancetheideathd, for example, "X isinflammable at timet' might ascribe a property to
X a timet, wherethe meaning of inflammabl € is such thet the above Satement, together with "X is
exposed to anaked flane a timet, logicdly implies'X burdsinto flamesa timet'. For if one
inggsthat X wasinflanmableat timet' must beinterpreted as'If X had been exposed to anaked
flameat timet, X would have burst into flames at timet', one then creetes the problem of how
thislatter gatement isto be anaysed.

Some philosophers have argued that this so-called ‘problem of counter-factud conditionas isto
be solved dong the following lines: a counter-factud conditiona makes animplicit apped to a
universa conditiond, where thisisto be understood as asserting 'nomic' as opposed to
‘accidentd’ universdity. According to thiskind of view astatement asserts 'nomic' universdity if
itisauniversal statement that meets certain 'logical and epistemic requirements.®

But according to the pogtion developed here, this sort of gpproach puts the cart before the
horse. For, according to the view defended here, the meaning of a counterfactua conditiona
such as'If this object had been exposed to aflame a timet, it would have burgt into flames, at leest
under onelegitimate interpretation, poses no problemwhatsoever; the gatement meanssmply This
object was inflanmable a timet (and was not exposed to a naked flame a time t)'. Hence, if the
terms 'nomic universdity' and ‘counterfactua”™ conditiond’ are linked andyticdly, if in other
words 'A statement that asserts nomic universaity supports counterfactual conditionds is
analytic, then 'nomic universdity' should be andysed in terms of ‘counterfactua conditiond’ and
not the other way round. This can be done very smply as follows Congder for example the
following statement:

(3) All the screwsin Smith'scar arerugty.
If this statement isinterpreted as asserting 'accidental’ universality only, it can be written as.

@ (¥) (x isascrew & xisin Smith'scar) 5 xisrusty).
If (3) isinterpreted as asserting 'nomic’ universality, then it can be written as:

(5) X)(xisascrew s xisR)



where 'R’ isapredicate such that 'xisR at timet' and 'xisin Smith's car at timet' together
logicdly imply 'xisrusty at timet'. (Here R-ability isaproperty andogousto inflammakility or
ingability: 'R-able and 'rustabl € differ of course because, roughly speeking, it is exposureto
Smith'scar, not to air and water, that rusts an R-able object.)

Itis| hope dear that (5) assarts 'nomic' universdity becauseit supports the counterfactud 'If
this screw werein Smith's car at timet it would be rusty at timet', where this means smply
"Thisscrew isR’. (4) on the other hand assarts only 'accdentd’ universdity becauseit does not
support this counterfactua conditiona. Any assertion of (3) would of course beinterpreted as
assarting only 'accidental’ universality, Smply because no onewishesto tribute the property R to
crews.

Thisinterpretation of the term 'nomic’ universdity isnot put forward as the only conceivable
interpretation: it is put forward smply as alegitimate interpretation, granted that thereisthe
above andytic tie-up between 'counterfactua conditiond' and 'nomic universdity’. In particular it
must be stressed that the phrase "asserts nomic universaity’, as employed here, is not intended to
be equivaent to ‘isalaw-like statement’, or 'assartsaphysicd law’. Clearly agatement that
assartsnomic universaity must satisfy further conditions before it can be cdled aphysica law: one
might, for example, stipulate that aphysica law can contain no reference, explicit or implicit, toa
particular object or aparticular spatio-tempora region.

It may, however, be held that any reasonable interpretation of ‘'nomic’ universality must be such
that asserting nomic universdity condtitutes, if not a sufficient, then at least anecessary
condition for astatement to be aphysical law. And, it may be held, there are many universa
statements which we wish to regard as statements of physica laws, which do not assert
'nomic’ universdity in the above sense.

Consider, for example, Newton's law of gravitation. If this asserts 'nomic' universdity then it
supportsthefollowing kind of counterfactua conditiond: I

(6) If this object had been over there during theinterva At, then it would have moved in
accordance with Newton's law.

But this satement, according to the above interpretation, is equivaent to atributing a
dispositiond property—gravitationd charge—to the body during theinterva At in quetion.
Hence Newton'slaw of gravitation can only beinterpreted as asserting 'nomic' universdity if itis
interpreted as attributing the dispogitiona property of gravitationd charge (proportiona to mass) to
al bodies. But thisinterpretation amounts to the kind of 'essentidist’ interpretation defended
for example by Cotes, but rgjected by Newton himsdf. And athough Newton rgected this
interpretation, he clearly did not regard the law of gravitation as asserting ‘accidentd’
universdity only. How then can oneinterpret alaw as asserting 'nomic’ universdity, in the
above sensg, if the law isnot given an 'essentidist’ interpretation, i.e. if it isnot interpreted as
ascribing adispositional property to objects?

Theanswer to thisquestion is, | suggest, asfollows alaw which isnat, for one reason or another,
given the abovetype of 'essentidist’” interpretation may nevertheless justifiably be interpreted as
asserting 'nomic’ universdity, in the above sense, aslong asit is held to be conceivabl e that
thereisan essentidist law which entails or replacesthe first law. Newton, for example, did not
reject essentialism as such; he merely rejected as unacceptable the dispositional property
of gravitational charge. Any theory which entailed or replaced the law of gravity, and which
attributed dispositiona propertiesto corpuscles which did not involve the notion of ‘action at a
distance, and which supported the counterfactual (6), would have been, it may be presumed,
entirely acceptable to Newton.

To thisit may be objected: But to insist that physical laws should assert 'nomic’
universdity in this senseisto commit physicsto ‘essentidism’ in an important sense, even if not
al acceptable physica laws are required to be essentidistic. But there are overwhelming
objections to committing physicsto ‘essentialism’ in this way. Hence physical laws cannot be
required to assert ‘nomic' universality in the above sense.



Inreply to this objection | shal make just two comments.

(a) If there are overwhelming objections to committing physics to 'essentialism’, then
what the above discussion has shown is that in a perfectly Sraightforward, entirely
legitimate, sense of ‘nomic universality’, physical laws do not assert nomic universaity.™

(b) However, in the next section | shall in effect argue that there are no genera objections
to committing physicsto an essentidistic programme.

In the last section | argued that statements that attribute dispositional properties to objects
a sometimet canlogicdly imply statements about how some object is changing at timet.
Further, | argued that it is only in the context of assumptions about how such dispositiona
properties are correl ated and conserved—i.e. in the context of assumptions about how such
dispositiond properties persst and change—that it becomes meaningful to attribute dispositional
propertiesto objects at al. It was maintained however that ordinary descriptions of objects a
someingtant cannot logicaly imply descriptions of subsequent states of affairs because there
are no precise, comprehens vee, exceptionless assumptions about how dispositiond properties
persist and change incorporated explicitly in the meaning of the terms which refer to these
properties. Thus statements which ascribe inflammability, solidity, etc., to objects cannot
logicaly imply statements about subsequent sates of efarsbecauseit isawayslogically possble
that the objects might suddenly and inexplicably cease to be inflammable, solid, etc.

Thissuggeststhat in order to arrive a propositions which both qudify as descriptions of what
exigsa oneindant and logicdly imply descriptions of what exist a subsequent ingtants, it will be
aufficient to formulate a precise, comprehens ve hypothesis about how things do and do not change,
acomprehengve determinigtic physicd theory, in other words, which is explicitly incorporated
in, or presupposed by, the meaning of the terms of the hypothesisin question.

More precisdy, | suggest that in order to establish the conceivability of (1), it will be sufficient
to establish that it is conceivable that that which exists at someingtant is such that only
propositions which incorporate terms whose meanings presuppose the truth of some
comprehensive deterministic physical theory, can completely describe that which exigs at the
ingant in question.

No onedenies of coursethat it is concevablethat propostions, P say, which specify (a) rdevant
deterministic physicd laws, (b) so-caled initid conditions, at someingtant, can logicaly imply
propositions, F,, which describe some subsequent sate of affairs. But to acknowledge the con-
celvability of thisis not to acknowledge the conceivability of (1), for of course the propositions P
merely incorporate a description of what exigs a the instant in question. The propositions P
specify, not just theinitia conditions, but also physical laws. In order to establish that (1) is con-
cavable, it isnecessary to establish that it is concalvable that propostions, Py, which specify or
describe no more than theinitia conditions can logicaly imply propositions, F,, which
describe some subsequent state of affairs. Or, more precisdly, in order to etablishthat (1) is
concelvable, it isnecessary to establish that it is concelvable that that which exists at some
ingant—theinitid conditions—is such that only propositionswhich incorporate terms whose
meanings presuppose the truth of a comprehensive, determinigtic physical theory can completely
describethat which exigs a theingtant in question.

In order to clarify precisely what it isthat | am proposing here, |et us suppose that the world
consists entirely of spherica, perfectly eastic particles, which interact by means of three kinds
of forces, gravitationd, 'dectrica’, and elastical. Suppose that the following somewhat crude
Newtonian, atomistic, comprehensive physical theory, T, istrue. The postulatesof T areas
follows

(i) If amaterid has dadticity E (with Young's modulus =Y, Poisson'sraio = o, Y and ¢ being
specific congants), then:



(@ F= Y.ALA whereL istheunstressad length of arectangular rod of thematerid, AL isthe
L
increesein length corresponding to aforce F, A = unstressed area of cross-section of the rod, and
Y =Y oung's modulus.

(b) Aw= - o. AL wherew and L arethe ungressed width and length of arectangular rod of the
L
materid, Aw isthe decreasein width corresponding to an increasein length AL, and ¢ = Poisson's
ratio.
(i) For any two particleswith charges+q; and +¢p, F= (x0; ).(2192) :
d

(i) For any two partideswith massesm; and n,, F= G_rn;ang ,
d
(iv)F=m.a.
(v) If two forces F; and F, act on abody, then the resultant force F = F; + .
(vi) Any particle of massm, charge g, unstressed radius r, elasticity E, interacts with any other
particle with mass m, charge +q, unstressed radius r, elasticity E in such away that m, g, r, E
remain constant.
(vii) Theworld consists entirely of particles mass m, charge q, unstressed radius r, elagticity E.

Granted that T istrue, then propositions, formulated in terms of T, which specify initial conditions,
which describe what exists at any instant, will be of the following type: ‘At x,y,zt, thereisaparticle,
mass m, charge +q, elasticity E, velocity v, which isasphere of radius r when unstressed, but
whose present shape and sizeis such and such'. Now suppose that that which exists at some instant
issuch that it can only be completely described if the descriptive terms employed, e.g. 'E', 'm’,'q
presuppose the truth of the postulates (i) — (vi) of T. Suppose, in other words, that thet which exigts at
someingant issuch that it can only be completdly described in terms of T if the meaning of the
terms'E, 'm', ' areinterpreted in such away that the podulates (i) — (vi) of T areanalytic
datements. In this case acomplete description of what exissa someingant, formulaied in theterms
of T, will presupposethe truth of postulates (i) — (vi) of T, and will thuslogicaly imply
descriptions of subsequent states of affairs. In other words, that which exigts at someingtant will
be such that any set of propositionswhich gives acomplete description of thiswill logicaly imply
propaositions which describe subsequent dates of affairs.

It should be noted that the fact that the postulates (i) — (vi) of T are andytic does not mean
that T itsdf isandytic, for of course (vii) isnon-andytic. The entire empirica content of T is
contained in the postulate (vii). (Inwhat follows* T’ isto be understood in such away that the
podulaes (i) — (vi) aeanalytic Satements.)

Termsof T such as'mass, 'dadticity’, "dectricd” charge, and 'gravitationd charge' are
intended to be anal ogous to such ordinary observationd terms as 'inflammability’, 'solidity’,
'solubility’, etc., in that they are intended as descriptive terms, as terms that can be used to
ascribe a property to an object, to describe what exists at some instant. Of course a T-term
differsfrom any ordinary observationd term in that the meaning of a T-term presupposes the
truth of a precise, comprehens ve theory, whereas the meaning of aterm such as
inflammability’ presupposes the truth of only some extremely limited and imprecise theory. |
wish to argue, however, that this difference does not justify onein maintaining that only
observaiond terms, and not aso highly theoretica terms such asthose of T, can be decriptive,
inthe above sense.

| must now consider some objectionsto thethesisthat (a) aphysica theory suchasT is
concaivable, and (6) if such aphysicd theory is concaivable, then (1) isconceivable, or possbly
true.

Inthefird placeit may be argued that aphysical theory that ostensibly postulates and describes
certain unobservable, theoreticd entities cannot be interpreted asreally postulating and describing
these entities, at least in so far asthetheory is considered as atheory of physics. Thejob of a



physica theory isto predict observable results of experiments, and this becomes possible only
when the theoreticd terms of atheory have been related to, or interpreted in terms of,
observationd terms by means of ‘correspondencerules. Thusaphysica theory is‘about’, not the
theoretica entitiesit ostensibly postulates and describes, but rather the observable results that it
predicts. Hence propositions, formulated in terms of the uninterpreted theoretical terms of a
physical theory, that ostensibly describeinitia conditions, cannot be regarded asredlly describing
anything at al. Only propositions formulated in terms of observationa terms can be interpreted as
describing initid conditions, i.e. something that does actudly exist.

Thereisnot spacefor me hereto give areply to thisobjection. | shal assume, without
discussion, that thereis no vaid, general objection to giving atentatively redistic
interpretation to physical theories™ | shall assumethat aphysicd theory such as T, formulated
entirdy in ‘theoreticd’ terms, unrelated to any 'observationd' terms by means of ‘bridge’ Sate-
ments, ar ‘correspondencerules, can legitimady be interpreted asreally postulating and
describing the entities that it ostens bly postul ates and describes. | assume, in other words, that
‘theoreticdl' terms of physics, in addition to 'observationd’ terms, can beinterpreted as
descriptive terms, astermsintended to refer to entities or properties conjectured to exist.? On
thisview, 'bridge’ statements, connecting 'observationd' and ‘theoreticd' terms, constitute
synthetic identity statements: they assert that certain observetiond entities or propertiesare, as
amatter of contingent fact, certain theoretica entitiesor properties™

Granted that there are no valid, genera objectionsto interpreting a physicd theory suchas T
redigicdly, it may neverthdessbe objected that it isnot concelvable thet the particles, postulated
by T, could have, a any given ingtant, the kind of properties attributed to them by T. At mog, it
is conceivable that these particles could have, a any given ingtant, properties atributed to them
by atheory T', where T "issmilar to T in every respect except that at |east some of the
postulates (i)-(vi) are synthetic, not andytic. But propositions, formulated interms of T ', that
describeinitial conditions, that state what exists at some instant, cannot alone logicaly imply
descriptions of subsequent states of affars. Hence evenif it is granted that it is conceivable that
atrue, redigticdly interpreted, deterministic, comprehensive physica theory can be
formulated, this does not guaranteethat (1) isconceivably true.

My reply to thisobjectionisasfollows. If T "isinterpreted redigticaly then it follows
analytically, from wha one means by 'redidtic interpretation!, thet a least some of the postulates
of T'areandytic. For inassertingthat T' isinterpreted rediticaly, oneisassertingthat T
postul ates the existence of, and ascribes propertiesto, particles of unstressed radiusr. Clearly T
"mugt attribute some kind of property to the particlesif they areto be differentiated from empty
space. Let ussupposethat T ' attributes easticity E to the particles. But the assertion that a
certain particle has dadticity E (with Young'smodulus=Y, Poisson'sratio = 6) must imply
that that particle 'obeys' the postulates (ia) and (ib). And thisin turnimpliesthat (ia) and
(ib) are analytic statements, since the meaning of 'dasticity E' presupposes the truth of (ia)
and (ib). Furthermore the meaning of 'dadticity E' must presuppose thetruth of some
‘conservaion' postulate concerning dadticity, for if the dadticity of aparticevariedin an arbitrary
manner, it would be meaninglessto attribute dagticity E to that particle & someingant.

Tothisit might be cbjected that in atributing the dispositiond property of eladticity to the
particles, one might not mean anything so precise as that the particles ‘obey’ (ia) and (ib). One
might mean smply that when the particles callide, they rebound, momentarily dtering their

But what possible justification can there be for maintaining that at any instant an object can
only have asomewhat vague dioostiond property? How could one decide whether agiven
dispostiond property issufficently vagueto be capable of exiding a an indant? Clearly thethesis
that 'dadticity E istoo preciseadigpostiond property to be capable of being possessed by aparticle
a aningant, must be rgected.

Onceit is acknowledged that a particle can have the dispositiona property of elasticity at
an instant, what justification can there be for denying that the particles can havethe
dispositiona properties of mass, 'dectricd’ charge and gravitationd charge? If aparticle can



have, a an instant, a property which can only bereferred to if (i) constitutes an analytic
statement, why should not the particles have, at an instant, propertieswhich can only be
referred tolif (ii)-(vi) are andytic Satements?

In short, onceit isgranted that T can legitimately be interpreted redistically, there can be no
more reason for denying that the particles, postulated by T, can have, at any given instant,
the dispositional properties of easticity, mass, ‘dectrica’ charge and gravitational charge,
than there can be for denying that petrol can have, at any given instant, the dispositiond
property of inflammability, or diamond the dispositiona property of solidity.

As| have dready remarked, the fact that the postulates (i)-(vi) of T are anadytic doesnot
mean that T itsdf isandytic, for of course (vii) isanon-andytic Satement. Itistruethat if T isto
be afdgfiable theory, then non-anaytic 'bridge’ satements must be added to T. But these
‘bridge’ datementsmay be regarded asfdling within the province of podtulate (vii), sncethey
dtate, when taken together, that al the various observationa entities and propertiesknown to
exig arein fact certain combinations of entities and properties postulated by T. In other
wordsthe 'bridge’ statements may be regarded as apartid, but fasifiable, rendering of the
gsatement: Theworld consstsentirely of particles of massm, charge £q, undressed redius r,
eadticity E. Clearly T can be afddgfiable theory even though postulates (i)-(vi) aredl anaytic.

Thereisasenseinwhich T, if it were true, would provide an ultimate explanation of
phenomena, an explanation whaose bas ¢ premises could themsd ves require no further
explanation. But, it may be objected, the task of theoretica physics can never be completedin
this kind of way, for at any level there must always remain further |egitimate theoretical
problems to be solved. Hence it would be extremely bad policy for the physicist to formulate
any theory andogousto T in the above respect. T, for methodologica reasons, must be
characterized as anon-scientific, metaphysicd theory.™

But evenif T istrue, and does, therefore, provide an ultimate explanation of phenomena, this
could never be known for certain. Thus evenif T meatswith complete empirica success, it will
dill bedesrablefor physagtsto atempt to refute T, to attempt to devise theories which are not
refuted where T perhgpsisrefuted. One could not be certain, however, that such aprogramme
would meet with success. Just as no one can ever be certain thet the 'ultimat€, true physical
theory has been formulated, so equaly no one can be certain that the 'ultimate, true physica
theory will never beformulated. | concludethat it would not be methodologicdly inadvisable for
the physicigt to formulate atheory andogousto T, supposing such athing were possible.

A somewheat different objection to the thesisthat the truth of T impliesthe truth of (1) isthe
following. Suppose atrue, comprehensive description, D, of the universeisgiveninterms of T
a someingtant. Then D cannot logicaly imply adescription of any subsequent Sate of affairs,
foritisawayslogicaly possible, given thetruth of D, that entities should suddenly ‘pop’ into
existence and interact with the particles described by D.

This objection can be met if T isreformulated so that it, in effect, attributes dispositional
propertiesto space, i.e. if T reformulated as afield theory. For if any point of empty space has
the property that an entity can exist there only if it is a particle postulated by T, which moves
in accordance with the 'laws of T, then at no point in space can an entity suddenly 'pop’ into
existence. A comprehensive description of the uni verse at some instant would not logically
permit entitiesto 'pop’ into existence at subsequent instants.

Finally it might be objected that if the argument of this section is accepted, then for any
two successive events E; and E;, in any universe whatsoever, (1) will betrue, nceit must
adways be possibleto formulate propositions P, which congtitute a description of what exists a
the time of occurrence of E;, and which logicdly imply proposgtions F, which state that E, occurs
subsequently. But if (1) isanalytically true, (1) cannot be interpreted as making an exigtential
clam.

My reply to thisis asfollows. If the propositions F; () areto qudify as condtituting no more
than adescription of what exigs at t;, thetime of occurrence of E;, and (b) aretoimply logicaly
F, then, & somelevd, F; must attribute, to entities at t;, digpositiona properties which cannot,
by definition, change. In other words F; must incorporate terms which (@) ascribe dispositiond



propertiesto entities a t; (b) are such that it follows ana ytically, form the meaning of these
terms, that the dispositional propertiesin question do not change. (Derivative dispostiona
properties may of course change. But, & somelevd, the manner and circumstancesin which
these dispositions change must not themsdves change; and thisimpliesthe existence of higher-
level unchanging dispositiond properties,) Clearly, unchanging dispositiond properties cannot
be truly ascribed to objectsin any universe whatsoever.

Vv

Finaly, what are the implications of reecting Hume's contention? This question redly needs
another paper. | can heredo little more than indicate what seem to meto be theimplications of
rgecting Humesthess.

When onefirst reads Hume oneisinclined to conclude, considerably shocked, that if Hume's
arguments concerning the notion of 'necessary connection' are correct, then:

(7) There can be no rationa grounds for the belief that the orderliness, regularity, or
lawfulnessthat has been found in theworld so far will persst in thefuture,

(8) Any orderliness, regularity, or lawfulness that does persist must be utterly inexplicable,
must be something for which there can be no explanation whatsoever.

Humeésarguments can ssemto imply thisbecause one assumestha:

(9) There can only berationa groundsfor the belief that past lawfulnesswill persist in the
futureif itisrationa to believe that that which exists at one instant determines, with logical
necessity, what exists subsequently.

(10) There can only be a genuine explanation of observed, persistent regularitiesif that
which exists at one instant determines, with logical necessity, what exists subsequently.

It has often been pointed out, however, that Hume's contention does not entail (7) and
(8) above. For if Hume's contention istrue, then it is meaningless to assert " That which
exists a oneinstant determines, with logica necessity, what exists subsequently”. In other
words the stipulations (9) and (10) become meaningless. One must therefore revise one's
notions of what can constitute necessary conditionsfor (a) rationa grounds for the belief
that past regularitieswill persist in the future, (b) an explanation of persstent observed
regularitiex.

On the other hand, if Hume's contention is false, then the stipulations (9) and (10) are no
longer meaningless. Thus the need to revise one's notions of what can congtitute necessary
conditions for (a) and (b) above collgpses. Both (9) and (10) become legitimate assumptions.
And it seemsto methat if (9) and (10) can be accepted then they certainly ought to be
accepted.

In short, once one rejects Hume's contention concerning necessary connections, then
one must reject aso those quasi-Humean theses whose acceptability depends on the validity
of Hume's contention. It seemsto me that quasi-Humean accounts of nomic universality,
scientific explanation, and (a) and (b) above dl fall into this category.

Notes

1 D. Hume, A Treatise of Human Nature, vol. 1 (London, 1911), 163-4.

2 Einstein's remark referred specifically to mathematical propositions: see A. Eingtein,
Geometrie und Erfahrung, Springier (Berlin, 1921), pp. 3-4.

% For adefence of what is, in effect, the thesis that the special theory of relativity is
compatible with C,, see W. Sdllars, ‘ Time and the World Order', in H. Feigl and G.
Maxwell, eds., Scientific Explanation, Soace and Time, Minnesota Sudiesin the Philosophy
of Science, vol. 3 (University of Minnesota Press, Minneapolis, 1962). [Added in 2011:
| have since modified my view that C, isrequired for necessary connections to be
possible: see my The Comprehensibility of the Universe (Oxford University Press, 1998,



pp. 141-155). There | argue necessary connections are possible even if C; istrue]
* This suggestion has been defended at length by W. Sdllars, seeibid.

® For recent developmentsin ‘tense logic' (which is based on the idea that a proposi tion can have
different truth-values at different times), see A. Prior, Past Present and Future (Oxford University Press,
1967).

® That ordinary descriptive predicates are dispositional predicates, and presuppose the truth of
laws or theories, has been repeatedly emphasized by Popper: see, for example, K. Popper, The
Logic of Scientific Discovery (Hutchinson, London, 1959), pp. 422-6.

" For criticisms of phenomenalism, see, for example, J. J. C. Smart , Philosophy and Scientific
Realism (Routledge and Kegan Paul, London, 1963), chapter 2; and W. Sellars, Science,
Perception and Reality (Routledge and Kegan Paul, 1963), chapter 3.

® For this kind of quasi-Humean approach, see E. Nagel, The Structure of Science
(Routledge and Kegan Paul, London, 1961), pp. 56-73.

¥ By 'essentialist' interpretation of alaw | mean only that the law isinterpreted as
altributing adigoogtiond property—such asgravitationa charge—to objectsof acertainkind.
191t might be noted that if thereis a perfectly straightforward (but non-Humean) sense
inwhich only 'essentialist’ laws can assert ‘'nomic’ universality, thereis also a perfectly
straightforward (but non-Humean) sense in which only 'essentiaist' laws can qualify as
explanatory laws.

1 Of coursein particular cases there may well be valid objections to interpreting a
physica theory redigticaly: many valuable physicd theories, if interpreted redigticdly,
become incompatible with other accepted physical theories, or internally inconsistent.
12 One main objection to the thesis that in general physical theories cannot be inter-
preted redisticaly isthat this thesis depends on the possibility of making ageneral,
precise, non-arbitrary distinction between theoretical and observational terms, and no
such digtinction is, it seems, possible. One main reason why it isdesirableto interpret
physical theoriesrealistically isthis: thereis an important sense in which only an
‘essentialist—and hence realistic—theory can be an explanatory theory (see above, n. 10).
13 For two recent accounts of 'bridge' statements along these lines, see K. F. Schaffner,
'‘Approaches to Reduction', Philosophy of Science, vol. 34 (June 1967), pp. 137-47; L.
Sklar, Types of Inter-Theoretic Reduction’, British Journal for the Philosophy of Science,
vol. 18 (1967), pp. 109-24.

14 popper, for example, has argued that ultimate, or what he calls 'essentialist’, explanations ought
to be excluded, for methodological reasons, from science; see K. Popper, Conjectures and
Refutations (Routledge and Kegan Paul, London, 1963), pp. 104-7.



