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David Hume said that the principles that
govern the association of 1deas—among
them the relation of cause and aftect—are
‘to us, the cement of the universe’. The con-
cept of causation is indeed of central import-
ance for our understanding of the world,
and philosophers have often found 1t neces-
sary, 1n analysing such other concepts as
those of perception, knowledge, memory,
action, responsibility, purpose, meaning,
reference, and even those of time and space,
to rely in part on causal notions.

This book studies both this concept and
causation as it 1s ‘in the objects’. Beginning
with an examination of Hume’s arguments,
it draws also upon the contributions to this
subject of Kant, Mill, Russell, Ducasse,
Kneale, Hart and Honoré, and von Wright.

The author first offers an analysis of causal
statements in terms of counterfactual con-
ditionals, but shows this to require turther
development and deeper explanation.
Causal regularities he finds to be inter-
estingly complex in form and (typically)
incompletely known—facts which have
both practical and heuristic relevance—but
argues that regularity 1s not the whole of
causation. He examines the asymmetry of
cause and eftect (the directedness of causa-
tion) and causal necessity (necessary con-
nection), as well as functional laws and
statistical laws, and the contrasting roles of
‘events’ and ‘facts’ as causes and effects.
Finally he applies the richer concept of
causation that results to the question whether
final causation (teleology) 1s something dif-
ferent from and independent of eflicient
causation or 1s to be reduced to it.

Mr. Mackie relates the discussion at several
points to his previous work 7ruth, Probability,
and Paradox, published 1n 1979, also in the
C/larendon Library of Logic and Philosophy. For
information about this and other books
appearing 1n the series, and for a note on
the author, please see the back flap.
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...and as these [ Resemblance, Contiguity, and
Causation | are the only ties of our thoughts, they
are really to us the cement of the universe, and
all the operations of the mind must, in a great

measure, depend on them.
HUME, Abstract
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years 1971—2 and 1972-3, and I have to thank the Radcliffe
Trustees for this award, the Master and Fellows of University
College for allowing me to accept it, and Mr. Peter Singer for
taking over, as Radcliffe Lecturer, nearly all my undergraduate
teaching.

Several parts of the book are based on previously published
work, and I have to thank the editors and publishers in question
for permission to use this. Chapter g includes material from an
article, “Causes and Conditions’, published in the American Philo-
sophical Quarterly, 11 (1965), 245-64, which 1s used by permission
of the publishers, Basil Blackwell and Mott Ltd. Chapter 7 1s
a considerably revised version of an article, “I'he Direction of
Causation’, published in the Philosophical Review, 1xxv (1966),
441-66, which 1s incorporated by permission of the editors. The
Appendix i1s similarly a revised version of an encyclopedia
article for which I have been asked to use the following
form of acknowledgement: ‘ “Mill’s Methods of Induction™ by
J. L. Mackie. Reprinted with permission of the Publisher
from the ENcYcLOPEDIA OF PHILOSOPHY edited by Paul Edwards.
Volume 5, pages 324—332. Copyright © 1967 by Crowell Collier
and Macmillan, Inc.’

Several other parts are based on unpublished papers which
I have read and discussed at various times and places. My
views about causation have developed in a haphazard way over
many years, and I have profited from many arguments and
suggestions which I cannot now trace to their original source.
I can only express my gratitude and offer my apologies gener-
ally to those whose ideas I have unconsciously plagiarized.

I would also like to thank Mrs. E. Hinkes for typing the book.
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Introduction

Tu1s book has as its theme an attempt to discover or elucidate
the nature of causation. It is, of course, part of the business of
the various sciences to discover particular causal relationships
and causal laws; but it is part of the business of philosophy to
determine what causal relationships in general are, what 1t 1s
for one thing to cause another, or what it is for nature to obey
causal laws. As I understand it, this is an ontological question, a
question about how the world goes on. In Hume’s phrase, the cen-
tral problem is that of causation ‘in the objects’. In approaching
this ontological question it will indeed be necessary to examine
the meaning, and the logic, of several kinds of causal statements,
the uses of what we can classify as causal language; to engage,
in other words, in conceptual analysis. But questions about the
analysis of concepts or meanings are distinct from questions
about what is there, about what goes on. Of course, we may, or
rather must, accept the use of causal language as a rough guide
to what we are to take as causal relationships, as indicating—
though not as authoritatively marking out—our field of study.
But it is always possible that our causal statements should, in
their standard, regular, and central uses, carry meanings and
implications which the facts do not bear out, that our ways of
speaking and reasoning about the situations or sequences which
we recognize as causal should (explicitly or implicitly) assert of
them something which is not true. It is equally possible that
some or even all of the situations and sequences that we recog-
nize as causal should have features which we have not fully
recognized, or perhaps which we have not discovered at all,
and which therefore are not built into the meaning of our causal
language. Conceptual and linguistic analysis in the causal area,
then, is a guide to our main topic and an introduction to it;
but it is not itself our main topic, and with regard to that topic
its authority is far from absolute.

Also subsidiary to our main topic, but even more important
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as an introduction to it, is the epistemological question how we
can and do acquire causal knowledge, how we learn about causal
relationships, test, refute, establish, or confirm causal claims
and hypotheses. I would reject the verificationist theory that
the meanings of causal statements, among others, are directly
determined by the ways in which they are, or even can be,
verified or tested, though of course it must be conceded that
there are indirect connections between what a statement means
and the ways in which it can be checked. Equally I would
reject any phenomenalist or subjective 1dealist theory that what
1s there 1s constituted or determined by how things appear to
us (or to me). But the possibilities of finding things out may set
limits, perhaps quite narrow limits, to what we have any right
to assert to be there. An ontological claim which lacked
epistemological support would be nothing but an airy specula-
tion, and, while an outright denial of it would not be in order,
to spend any great time on 1t would be as much out of place in
philosophy as in science. '

When I say that the theme 1s the nature of causation, I am
taking the word ‘causation’ in a very broad sense. What goes on
may be governed by laws of functional dependence rather than,
or as well as, by connections between distinguishable cause-
events and result-events. There may be continuing processes
which it would be not at all natural to describe in the ordinary
terminology of cause and effect. There may be statistical laws,
probabilistic laws of working in contrast with strict causal, that
13, deterministic laws. There may be human actions and re-
actions which do not fit into some preferred framework of
mechanical or Humean causation. There may be some room or
even some need for teleological description of some or all of
what goes on. None of these topics is excluded a prior: by a
narrow interpretation of the causation whose nature 1s the sub-
ject of this inquiry, and in fact some attention will be paid to
each of them. The causation that I want to know more about 1s
a very general feature or cluster of features of the way the
world works: it i1s not merely, as Hume says, to us, but also
fact, the cement of the universe.!

I An Abstract of a Treatise of Human Nature, p. 32.



Hume’s Account of Causation

T HE most significant and influential single contribution to the
theory of causation is that which Hume developed in Book 1,
Part III, of the T77reatise, summarized in the Abstract, and re-
stated 1n the first Enguiry. It seems appropriate to begin by
examining and criticizing it, so that we can take over from it
whatever seems to be defensible but develop an improved
account by correcting its errors and deficiencies.

Hume’s conclusion seems to be summed up in the two defini-
tions of a cause as ‘an object precedent and contiguous to an-
other, and where all the objects resembling the former are
placed in a like relation of priority and contiguity to those
objects that resemble the latter’, and again as ‘an object pre-
cedent and contiguous to another, and so united with it in the
imagination, that the idea of the one determines the mind to
form the idea of the other, and the impression of the one to
form a more lively 1idea of the other’.

These definitions, repeated with minor changes in the
Enguiry, identify causation first with regular succession and then
with succession together with a psychological association. They
at once give rise to well-known and obvious difficulties and
objections. How are the two definitions even to be reconciled
with one another? They are clearly not equivalent, nor even
coextensive.! There may well be regular successions such that
ideas of the successive items provoke no associations, and again
successions which are not regular but are such that the ideas of
the successive 1items are suitably associated. Even 1f we confine
ourselves to the first definition there are still many problems.
How close or how remote are the resemblances to be? Is

1 Cf. J. A. Robinson, ‘Hume’s Two Definitions of ‘“‘Cause’’, Philosophical
Quarterly, xii (1962), reprinted in Hume, ed. V. C. Chappell.



4 HUME’S ACCOUNT

contiguity required or not (it is not included in the first definition
in the Enquiry, and reasons for not insisting on it are mentioned
later in the T7reatise)?? If there is a unique, never repeated,
sequence of events, does 1t count as causal or not by this defini-
tion? Would we not want to say that such a unique sequence
might either be, or not be, causal, but that this question would
not be settled either way merely by its uniqueness? And in
general, would we not want to say that there can be sequences
which are regular, but in which the earlier item does not cause
the later, either where the two items are collateral effects of a
common cause, or where the regularity of their succession is
just accidental? More dubiously, are there not causal sequences
which nevertheless are not regular: e.g. if tossing a coin were
an indeterministic process, so that my tossing this coin just as I
did this time might equally well have led to its falling heads or
tails, still, since it in fact fell heads, did not my tossing it cause
its falling heads? In any case, there are complications about
necessary causes, suflicient causes, necessary and sufficient
causes, combinations of causal factors, counteracting causes, a
plurality of alternative causes, causal over-determination, and
so on which are entirely neglected i1f we speak just of regular
succession, about ‘all the objects resembling the former . . .’.
Can even precedence in time be insisted on? Are there not
causes which are simultaneous with their effects, and might
there not conceivably be causes which succeed their effects?
Even the first definition, then, does not seem to agree at all
well with what we ordinarily require for causation. It might be
clarified and made precise and perhaps qualified or extended,
and so turned into something more satistactory. This would be
a fairly lengthy task. I shall undertake this task later,? but to
pursue it now would lead us away from Hume’s distinctive con-
tribution to the subject. In fact, we may suspect that while the
two definitions in some way represent the conclusion of Hume’s
discussion, the way we have just been looking at them somehow
misses the point, that what Hume took himself to have estab-
lished was something to which the difficulties I have been
hastily surveying have little relevance. Perhaps a definition of
‘cause’, 1n the sense 1n which a definition is shown to be defec-

tive by such points as those mentioned, 1s not what Hume was
2 Book I, Pt. IV, Sect. 5. 3 In Chapter 3.
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primarily concerned to give. This suspicion 1s strengthened by
the reflection that in the Abstract, where Hume selects for special
attention this ‘one simple argument’ and claims to have ‘care-
fully traced [it] from the beginning to the end’4+—thereby in-
dicating that he regarded the discussion of causation as his
greatest achievement in the first two Books of the 7reatise—he
does not give the two definitions: the conclusion 1s stated (on
pages 22 and 23) without them.

Indeed, the main topic of all the passages to which 1 have
referred is ‘the nature of our reasonings concerning matter of
fact’.s This 1s made explicit in the Enquiry and in the Abstract
(p. 11). In the T7reatise, Part 111 of Book I 1s entitled ‘Of Know-
ledge and Probability’; knowledge is dispatched in Section 1,
leaving the other fifteen sections for probability. In Section 11
he explains that he is using the word ‘probability’ in an un-
naturally broad sense® to cover all ‘arguments from causes or
effects’; in view, therefore, of his repeated claim that all infer-
ences concerning matter of fact, that is, all non-demonstrative
inferences, are founded on the relation of cause and effect, ‘prob-
ability’ equally covers all inferences concerning matter of fact.
Hume’s broad purpose, then, is ‘to enquire what is the nature of
that evidence which assures us of any real existence and matter
of fact, beyond the present testimony of our senses, or the records
of our memory’,” in other words to establish the character and
the justification, if any, of all non-demonstrative inferences
about empirical matters; causation comes into view because
Hume thinks that it is the foundation and immediate subject of
all such inferences. Very soon, of course, he focuses on necessity
or necessary connection both as what distinguishes causal
sequences from non-causal ones and as somehow intimately
linked with causal inference, so that his specific task is to give
an account of the idea of necessary connection and of whence
and how it is derived, but this is still only part of the wider
study of empirical inferences. And of course his serious con-
clusion is the largely negative one that these inferences are to
be ascribed to imagination and custom rather than to reason,
that we do not discover any necessity in ‘the objects’ that could

4 Abstract, p. 5. s Enquiry, Sect. IV, Pt. II, Selby-Bigge, p. 32.
6 Borrowed, as he says in Enquiry (Selby-Bigge, p. 56 n.), from Locke.
7 Enquiry, Selby-Bigge, p. 26.
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serve as a basis and justification for these inferences, but that
instead our very idea of necessity arises from those inferences:
the supposed necessity is based on the inference, not the infer-
ence upon any perceived necessity.® This negative thesis, this
reversal of what seems to be the true or natural order? of things,
is what appears to Hume himself to be his great new discovery.
Since this is his main theme and purpose, it 1s not very sur-
prising if his first definition, his account of causation as we know
it in the objects, 1s imprecise and carelessly formulated. Pre-
cision about this was not required for the job in hand. He
might, indeed, have explained himself somewhat as follows:

Causation as we observe it in ‘objects’ of any kind—physical pro-
cesses, mental processes, the transition from willing to bodily move-
ment, or anywhere else—is something that we might roughly
describe as regular succession. Exactly what it is or may be, within
the bounds of this rough description, does not matter for the present
purpose. All that matters is (1) that it should be something that
could, in those cases in which we form our idea of causation, give
rise to a suitable association of ideas and hence, in accordance with
my psychological theory of belief, to belief in the effect when the
cause is observed or in the cause when the effect is, and (ii) that it
should not be anything in which there 1s an observable necessity (or
efficacy or agency or power or force or energy or productive quality)
or anything at all that could supply a rival explanation of our idea
of necessity, competing with the explanation given in terms of

association, belief, and projection.

With this understanding of Hume’s purpose, we can now
study the arguments by which he reached and supported what
he acknowledged to be a paradoxical conclusion. But these
arguments are complicated, and it will be helpful, in dis-
entangling them, to use the device of a structure diagram.’ Hume’s
thesis (@) that causation in the objects, so far as we know, 1s only
regular succession, is a corollary or further conclusion based
(partly) on his main conclusion (4) that necessity 1s in the mind,
not in objects, though we tend to project it onto the objects.

8 Treatise, 1, m, 6, Selby-Bigge, p. 88.

9 Treatise, I, 11, 14, Selby-Bigge, pp. 167-8.

10 Such a diagram is, I hope, self-explanatory. Propositions are represented by
letters, and arrows between letters, as in b — a, indicate that the author whose

argument is being analysed is saying that b gives some support to a. In constructing
the diagram I am not myself asserting that there are such logical or evidential

relationships.



HUME’S ACCOUNT .

This main conclusion is supported by the confluence of three
lines of thought. The first of these says that (¢) no knowledge of
one ‘object’ on its own would tell us that 1t would cause a cer-
tain effect or that it was the eflect of a certain cause, and hence
that (d) what might be variously described as causal knowledge
or causal beliefs or the making of inferences from observed
events to their causes or to their effects—°the inference from the
impression to the idea’—arises purely from the experience of
constant conjunction. The second line of thought culminates
in the claim (e¢) that this experience does not reveal any neces-
sity 1in the objects, in particular, what in view of Hume’s use
of the term ‘necessity’ is closely related to this, that the experi-
ence of constant conjunction does not provide materials for any
rational inference from cause to effect (or vice versa) in a new
instance. The third line of thought is the psychological theory
of belief, summed up in the thesis ( /) that belief consists in the
liveliness given to an idea by an associative link with a present
1mpression,

That is, the main structure of the argument 1s as shown in
Diagram (1). (In this, d 1s shown twice because 1t 1s both used
along with e and f to support & and also used along with & to

support a.)
c —» d
}——-a
e F b
J

Diagram (1)

That the main structure of Hume’s argument consists in the
bringing together of these three lines of thought to support
what I have called his main conclusion 1s confirmed by his own
summary of his argument in the 77eafise, which 1 quote, merely

inserting the letters of reference:

Before we are reconciled to this doctrine, how often must we repeat
to ourselves, that (¢) the simple view of any two objects or actions,
however related, can never give us any idea of power, or of a con-
nexion betwixt them: that (d) this idea arises from the repetition
of their union: that (e) the repetition neither discovers nor causes
anything in the objects, but (f) has an influence only on the mind
by that customary transition it produces: that (b) this customary
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transition is therefore the same with the power and necessity; which
are consequently qualities of perceptions, not of objects, and are
internally felt by the soul, and not perceived externally in bodies?!?

This account is equally confirmed by Hume’s lengthier sum-
mary of his argument in the Absitract; there the first line of
thought is found on pages 13 and 14, the second 1s foreshadowed
on page 12 and developed on pages 14 and 15, and the third
is given on pages 16 to 21, while the conclusion is stated several
times in slightly different forms 1n those pages.

In the 77eatise (Book I, Part III) the first line of thought is
presented partly at the beginning of Section 6 and partly at the
beginning of Section 14 (though associated points are made in
Section 3); the second line of thought occupies the central part
of Section 6; the third begins at the end of that Section, and,
with a wealth of illustration, fills Sections 7 to 10, while Sections
11 to 13 further illustrate 1t by attempting to explain reasoning
about probabilities (in the narrow, ordinary, sense, not in the
broad one in which ‘probability’ covers all inferences concern-
ing matters of fact) in terms of this same psychological theory of
belief. Section 14 puts the whole argument together and draws
the conclusions.

In the first Enquiry, Section 1V, Part I develops the first line
of thought, stressing point ¢; Section 1V, Part II gives the
second line of thought; Section V gives the third; Section VII,
Part I contributes further points to the first line of thought, and
Section VII, Part II again puts the whole argument together.

What I have given so far i1s only the broad structure of Hume’s
argument. We may now fill in some details.

Leading up to ¢, in the first line of thought, is the argument
that (g) cause and effect are distinct existences and the ideas of
a cause and 1its effect are also distinct, so that (4) a particular
cause 1s always conceivable without 1ts effect, and a particular
effect without its cause. From g it also follows—in a branch
argument—that (z) there can be no demonstrative proof of the
principle that every event has a cause, and this is further sup-
ported by detailed criticisms () of specific attempts to prove
this.’? But ¢ needs, and 1s given, further support in addition to
h. We mught be able to observe something about ¢ that would

11 Treatise, I, 11, 14, Selby Bigge, p. 166. 12 Treatise, 1, m1, g.



HUME’S ACCOUNT 9

tell us a prior: that it would produce £ (or something about £
that would tell us a prior: that it had been produced by C), even
if ¢ were conceivable without £ and vice versa: the C-E
sequence might be necessary a prior: without being analytic.
This possibility is excluded partly by a challenge to anyone to
produce an example of such detection of power or necessity,
and partly by a search through different areas of experience
for an 1mpression that might give rise to the idea of power
or necessity.’3 The negative result is that (£) no impression
of power or necessity is supplied by any observed relation or
sequence. Also, to support d, ¢ needs the help of the claim that
(/) causal knowledge i1s actually acquired in cases where we
experience constant conjunction. Inserting these details, we can
give in Diagram (1i) a fuller picture of the first line of thought.

i

Diagram (i1)

l

The second line of thought could be similarly expanded. It
turns upon the problem-of-induction dilemma. The conclusion
(¢) that the experience of constant conjunction does not provide
materials for any rational inference from cause to eftect (or vice
versa) 1n a new 1nstance 1s supported by the claim that any such
rational inference would have to rest on the principle that un-
observed 1instances must resemble observed ones, or that nature
is uniform, while this principle can be established neither by
demonstration (since its falsity is conceivable) nor by “probable
reasoning’ (since that would be circular). This argument clearly
has a further detailed structure, but I need not analyse it
because it has been very thoroughly analysed by D. C. Stove4
whose conclusions I shall simply take over and apply. I shall
refer to the whole problem-of-induction dilemma as m.

13 Treatise, early part of Section 14.; Enguiry, Sect. VII, Pt. 1.

14 ‘Hume, Probability, and Induction’ in Philosophical Review, Ixxiv (1965), re-
printed in Hume, ed. V. C. Chappell. Stove develops his analysis more fully 1n
Probability and Hume’s Inductive Scepticism (1973).
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The third line of thought is developed at great length in the
Treatise, and again there would be scope for a detailed analysis
of the subsidiary arguments. But it may be sufficient to note
one important premiss, that (n) belief is not a separate idea but
a peculiar feeling or manner of conceiving any idea; it is on
this, together with the whole body of examples (o) where belief
seems to be produced by association, that thesis f rests.

The structure of the whole argument, in as much detail as we

require, can then be shown by Diagram (i11) with the following
‘dictionary’:

(a) Gausation in the objects, so far as we know, 1s only regular
SUCCESS101.

(b) Necessity is in the mind, not in objects.

(¢) The simple view of objects gives us no idea of power or
necessary connection, 1.e. no knowledge of one ‘object’ on
its own allows causal inference to another ‘object’.

(d) Causal knowledge and inference, and the idea of necessary
connection, arise purely from the experience of constant
conjunction.

(¢) 'This experience neither reveals nor produces any necessity
in the objects; that 1s, 1t does not provide materials for any
rational inference from cause to effect (or vice versa) in a
new instance.

(f) Belief consists in the liveliness given to an idea by associa-
tion with a present impression.

(g) Cause and effect are distinct existences, and the ideas of
a cause and of 1ts effect are distinct.

(k) A cause 1s conceivable without 1ts effect and vice versa.

(z) There can be no demonstrative proof that every event has
a cause.

(7) Specific attempts to prove that every event has a cause fail.

(k) No impression of power or necessity is supplied by any
observed relation or sequence.

(I) Gausal knowledge 1s acquired in cases where we experience
constant conjunction.

(m) The problem-of-induction dilemma.

(n) Belief 1s not a separate idea but a feeling.

(o) Belief is produced by association.

We have already noted a curious duality in this argument,
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which comes out in the double formulation that we need to
give for such propositions as ¢, d, and e. The main topic is the
character and justification of inferences about matters of fact,
but bound up with this is the secondary topic of the nature of
causal connection. These are further linked by a very important
assumption which 1s implicit in a double treatment of necessity
or necessary connection. On the one hand this is taken to be

J
\f
8/
\h
——Pc
k — (] d
[ vt
m —e = [
n
_...f
0

Diagram (111)

the distinguishing feature of causal as opposed to non-causal
sequences. On the other hand, it is taken to be something that
would allow rational a prior: inference, e.g. something such that
1f we detected 1t holding between ¢ and £, we should (if we
knew enough about C itself) be able to infer rationally that £
would follow C. This is clearest when necessity 1s equated with
power: ‘if the original power were felt, it must be known: were
it known, its eftect must also be known; since all power 1is
relative to its effect.” And again ‘We must distinctly and par-
ticularly conceive the connexion betwixt the cause and effect,
and be able to pronounce, from a simple view of one, that it
must be followed or preceded by the other. This 1s the true
manner of conceiving a particular power . . .’.15

This second interpretation of necessity is used, with important
results, in the survey that establishes £. It 1s, for example, partly
because we do not know a prior: which movements are under
the control of the will that we cannot be detecting necessity in

15 Enquiry, Sect. VII, Pt. I, Selby-Bigge, p. 66; Treatise, 1, m1, 14, Selby-Bigge,
p. 161.
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the will-movement sequence. And again if we could detect
necessity in this sequence, the whole transition from will to
movement would have to be transparent to our understanding,
whereas in fact the intermediate links are utterly obscure.

Now it is a sheer assumption that these two interpretations
belong together, that the distinguishing feature of causal
sequences must be something that would justify @ prior: infer-
ence. Hume gives no argument to support it. Moreover, it has
no basis in the ordinary concept of causation. This ordinary
concept may include suggestions that there is some intimate tie
between an individual cause and its eflect, that the one pro-
duces the other, that it somehow pushes or pulls it into exist-
ence, and the like. But none of these suggestions would carry
with 1t a justification of a prior: inference. The notion of a neces-
sity that would justify a prior: inference 1s indeed to be found
in rationalistic philosophy, for example in Locke as well as
Descartes.’® It has repeatedly cropped up in the thinking
of some scientists and philosophers of science, particularly in
the form of the view that no explanation is satisfactory unless
it 1s wntelligible, unless it gets beyond brute fact and shows that
what does happen has to happen, and therefore, if only we
knew enough, could be firmly expected to happen. But it 1s a
rationalist scientists’ and philosophers’ notion, not part of the
ordinary concept of a cause.

We should, therefore, distinguish the two things which this
assumption has unwarrantably identified. We might call neces-
stty; whatever 1s the distinguishing feature of causal as opposed
to non-causal sequences, and necessity, the supposed warrant for
an a priort inference, for example, the power which if we found

16 Locke (An Essay concerning Human Understanding, Book IV, Chapter III, § 13)
says that we can see ‘some connexion’ in mechanical processes, and he clearly
thinks (Book ITI, Chapter VI) that things have real essences which are the ‘founda-
tion’ of all their properties, from which their qualities flow, and from which, if
only we knew those essences, we should be able to infer those qualities. The trouble
is merely that these real essences ‘are so far from our discovery or comprehension’,
that ‘we know them not’. Similarly Descartes (Principles of Philosophy, 11, §§ 37 f1.)
states such laws as ‘Every reality, in so far as it is simple and undivided, always
remains in the same condition so far as it can . . .” and ‘A moving body, so far as
it can, goes on moving’. The behaviour of things will be intelligible in so far as it
can be shown to be a consequence of such laws as these, which are themselves
based on ‘God’s immutability’. Again ‘if I move one end of a staff . .. I easily
conceive the power by which that part of the stafl is moved as necessarily moving
at one and the same instant all its other parts’ (Regula IX).
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it in ¢ would tell us at once that ¢ would bring about E, or
some corresponding feature which if we found it in £ would
tell us at once that £ had been produced by C, or some relation
between one kind of thing and another which told us that things
of those kinds could occur only in sequences, with a thing of the
second kind following a thing of the first. But once we have
drawn this distinction, we must concede that while Hume has
a strong case for asserting k£ about necessity,, he has no case at
all for asserting it about necessity,.

This point can be put in another way. I have interpreted the
passages we are discussing as presenting an argument in which it
1s assumed that necessity is something that, if found, would
justity a prior: inference, and in which it is concluded that this
necessity 1s not found but is felt and then improperly objectified.
But Hume also pretends to be engaged in a very different pur-
suit, a search rather than an argument. Necessary connection is
introduced as that of which the idea is the as yet unidentified
third element (along with contiguity and succession) in our
idea of causation, which will be identified only when we have
found the impression from which it i1s derived.’” But if this
second pursuit were to be conducted fairly, it would have to be
carried on In an innocent, open-minded way; Hume would
have to be prepared to accept as the sought-for impression
whatever seemed 1n practice to differentiate the sequences we
accept as causal from those we do not. As we have seen, this 1s
not how he proceeds: he starts with a firm conviction that
nothing can count as necessary connection unless 1t will some-
how support a prior: inference. His search for necessity, 1is
sacrificed to his argument about necessity,. His ostensible pro-
cedure is to look for the impression from which the idea of
power or necessity is derived in order to decide what this idea
is, since, on Hume’s principles, the idea must be just a fainter
copy of the impression. But his real procedure 1s to examine
various sorts of observation which might be supposed to include
the required impression, and to reject these in turn on the
ground that they include nothing which could yield, as a copy,
such an idea of power as he has already postulated. And when
he finally reaches his thesis that necessity is in the mind,
explained in terms of the psychological theory of belief,

17 Treatise 1, 11, 2, Selby-Bigge, p. 77.
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associative links, and the ‘determination of the thought’, he finds
it convincing just because this, and perhaps this alone, could
supply a source, in the form of an impression, for what he has
from the start assumed the idea of power or necessity to be, a
licence to infer effect from cause or vice versa.

After this analysis and clarification of Hume’s arguments we
can turn to evaluation. How good are they? What, if anything,
do they establish?

If we accepted Hume’s conceptual framework, and assumed
that all kinds of thinking, or mental life generally, consisted
simply of having certain perceptions, certain impressions and
ideas in various combinations and sequences, then it would be
plausible to equate believing with having a lively idea. What
else, on these assumptions, could belief be? Hume 1s right in
saying (as 1n n) that belief 1s not just another idea compresent
with the i1dea of whatever we believe (or believe in). But as
soon as we break free from these assumptions, this view becomes
utterly implausible. At any time there are large numbers of
things that I believe of which I have no idea at all, faint or
lively., In so far as I can identify ideas and compare their
degrees of vivacity, I seem to have very faint ideas of many
things in whose existence I believe and some relatively vivid
ones of what I class as fantasies. The theory that belief arises
from association with a present impression 1s equally shaky.
Some 1deas of things I believe in are thus associated, but a great
many are not. And some things the ideas of which are strongly
associated with present impressions—for example, the events in
a work of fiction that I am now reading, the printed words of
which are before my eyes—are not believed. In so far as Hume’s
conclusions rest on this full-blown associationist theory of
belief, then, they are ill founded. But he could fall back on the
much more defensible thesis that human beings, and some other
animals, have an innate or instinctive tendency to reason in-
ductively, to expect a conjunction or sequence of events that
they have noticed recurring a number of times—especially if it
has recurred without exceptions—to be repeated in the future
and to have occurred similarly in past unobserved cases. That
there 1s such an inductive propensity can be confirmed experi-
mentally for non-human animals (for example, the psycho-
logists’ rats) and can be taken as an empirical fact in its own
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right, detached from the wider theory of the nature and causes
of belief in general; this proposition, which we may call f’,
would be suflicient for some of Hume’s purposes.

What I have called Hume’s second line of thought has been
thoroughly analysed and criticized by Stove. Also, though this
problem-of-induction dilemma has tremendous importance for
other parts of philosophy, it is only marginally relevant to our
topic of causation. For both these reasons I shall deal with it
only briefly. Hume’s argument is that if it were reason that leads
us, after the experience of a constant conjunction, to infer a
cause from an effect or an effect from a cause in a new like
instance, reason would be relying on the principle of the uni-
formity of nature, that unobserved instances must resemble
observed ones, but that this principle cannot be established
either by ‘knowledge’—because its falsity is conceivable—or by
‘probability’—because that would be circular. It would be
circular because ‘probability’ rests always on causal relations,
and so on a presumption of the very principle of uniformity the
support for which we are considering. Now Hume’s premiss
that ‘reason’ would have to rely on the principle of uniformity
holds only if it 1s assumed that reason’s performances must all
be deductively valid: if it were suggested that an observed con-
stant conjunction of As with Bs probabilifies that this new A4 will
be conjoined with a B, in terms of some logical or relational
probability as proposed by Keynes and Carnap, that 1s, that
some non-deductively-valid argument 1s none the less rational,
that its premisses really support though they do not entail its
conclusion, then this possibility would not be excluded by
Hume’s argument, because such a probabilistic inference would
not need to invoke the uniformity principle which produces the
circularity that Hume has exposed.

Reasonable but probabilistic inferences, then, have not been
excluded by Hume’s argument, for the simple reason that Hume
did not consider this possibility. Modern readers are tempted
to suppose that he did consider, and refute, it because he calls
what the second horn of his dilemma discusses ‘probable
reasonings’. But this does not mean probabilistic inferences; as
he tells us, he is using ‘probable’ in a wide sense, covering all
reasoning about matters of fact, as opposed to demonstrative
‘knowledge’ based on the comparison of ideas, and the only
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reasonings that this second horn condemns as circular are
deductively valid arguments in which the principle of uni-
formity is both a premiss and the conclusion. Hume can hardly
be blamed for not having considered a possibility which was not
clearly presented until 150 years after his death: but it is more
surprising that modern philosophers like Ayer and Popper

should suppose him to have refuted 1t.18

Proposition e, then, can be established only if we amend it,
reading ‘deductively valid’ in place of ‘rational’, and inter-
preting ‘necessity’ in such a way that the denial that constant
conjunction reveals necessity is equivalent to the denial that it
furnishes the materials for deductively valid inferences about
new instances. Let us call this amended version ¢’.

Returning to the first line of thought, we are forced to make
a more complicated evaluation. Propositions 7, ¢, g, and /4 are
all clearly correct: neither the principle that every event has a
cause, nor any specific causal law, nor any singular causal
statement connecting particular events, 1s an analytic truth. Of

18 See, for example, K. R. Popper, Objective Knowledge, p. 89, ‘Hume’s answer . . .
as he points out, . . . remains negative even if our inference is merely to the prob-
ability of a connexion that has not been observed rather than to its necessity. This
extension 1s formulated in the Treatise. . . . The argument against probabilistic
induction 1s . . . purely formal.” Popper refers to Stove’s article, but still has not
grasped 1ts point: ‘since Hume’s argument 1s formal . . . Stove cannot be right.’
This ignores the fact that only a deductively valid ‘induction’ would require
the uniformity principle, as well as misunderstanding Hume’s use of the word
‘probability’.

Similarly, A. J. Ayer in Probability and Evidence, p. 5, in what purports to be an
exposition of Hume’s argument, first correctly notes that the principle of uni-
formity is needed as an extra premiss to make the jump from ‘All hitherto observed
As bear the relation R to Bs’ to “This A will have the relation R to some B’ valid,
and correctly repeats Hume’s claim that there can be no demonstrative argument
for this principle. But he goes on: ‘Even if the principle cannot be demonstrated,
perhaps we can at least show it to be probable’, and repeats Hume’s circularity
objection, without noting that to make it sound we must assume that what is
being criticized is still an attempt to make the inductive jump deductively valid, and
that ‘probable’ does not cancel this concern with validity, but merely means
‘resting on empirical information’. He then adds what he has admitted (privately)
to be his own extension and not a report of anything in Hume: ‘The same objection
would apply to any attempt to by-pass the general principle of uniformity of nature
and argue that inferences from one matter of fact to another, though admittedly
not demonstrative, can nevertheless be shown to be probable. Again, this judge-
ment of probability must have some foundation. But this foundation can lie only
in our past experience. ...’ To say this is simply to ignore the suggestion that there
1s a logical, a priori, relation of support or probabilification. Against this suggestion
the same (circularity) objection does not arise.
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course, we can find descriptions of causes and effects such that
the description of a cause is analytically connected with the
description of its eftect, but this is a trivial point on which no
time need be wasted. What matters is that there are no logically
necessary connections between the events themselves, or between
any nirninsic descriptions of them, however detailed and com-
plete. On this Hume’s argument is conclusive and beyond
question. But difficulties begin with £. We can concede that the
survey arguments of Section 14 1n the 77reatise and Section VII,
Part I in the Enquiry, coupled with the signal lack of success
of rationalist philosophers of science in taking up the challenge
to produce examples of synthetic a priort physical laws or
‘intelligible’ explanations, provide a very strong, though not
absolutely conclusive, case for the claim that we never observe
a necessity, which would support a deductively valid a prior:
causal inference. But it has not been nearly so conclusively
shown that no observations reveal a necessity, that might sup-
port a probabilistic a prior: causal inference; for all that we have
so far seen, observable features of one event, taken on its own,
might probabilify a certain continuation or successor-event. And
of course it has not been shown at all that no observations
reveal what we have called necessity,. If we then distinguish
necessity, ; as something that would support a deductively
valid a prior: causal inference, necessity, , as something that
would support a probabilistic a prior: causal inference, and apply
subscripts to £ to correspond with the kinds of necessity men-
tioned in it, we must conclude that £, 1s quite unsupported,
k,  1s very strongly but not conclusively supported, while %, ,
is a fairly open issue. Similar qualifications, with similar sub-
scripting, must be applied to ¢ and to d. In other words, d;, the
thesis that our knowledge of the distinguishing feature of causal
as opposed to non-causal sequence arises purely from the experi-
ence of constant conjunction, 1s quite without support; d, ,, the
thesis that if there were any deductively valid inference ‘from
the impression to the idea’ it would have to rest purely on the
experience of constant conjunction, 1s pretty firmly established ;
but d, ,, the thesis that a similar probabilistic inference would
have to rest purely on this experience, 1s a moot point.

When we combine d, ;, the only well-supported outcome of
this first line of thought, with our amended propositions ¢’ and
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f’, we can conclude that there are no deductively valid infer-
ences ‘from the impression to the idea’, and that :f we have an
idea of a necessity that would support such inferences—that we
have such an idea has not been shown—it may well be explained
in Hume’s manner as a projection of the inductive inferences
that we 1nstinctively make.

But in view of the relatively weak support for d, ,, and the
amendment (that Stove has shown necessary) of ¢ to ¢, we must
conclude that it 1s an open question whether, either before or
after the experience of constant conjunction, there may be
forceful probabilistic inferences from an observed cause to an
unobserved effect or vice versa. What in Hume’s way of speak-
ing would come out as the corresponding kinds of necessity may,
for all that he has shown, be discoverable ‘in the objects’; there
1s as yet no need to explain them away in terms of instinctive
tendencies to infer, transferred improperly to external reality as
a result of the mind’s propensity to spread itself upon objects.

And in view of the total lack of support for £, and the cor-
responding d;, the question where and how we are to look for
the distinguishing feature of causal sequences is wide open: it
has not even been shown that anything in the area of constant
conjunction or regular succession is required for this purpose.
The search which Hume sacrificed to his argument must start
again from scratch.

The conclusion that Hume has pretty well established about
causal inferences—that the inference from an observed event to
another event as its cause or effect is never deductively valid,
even if we include in the premisses the fact that a great many
similar sequences have occurred—is not a surprising one; it may
not have been clearly realized before Hume pointed it out, but
it would now be accepted by most philosophers without dis-
pute. The more sweeping conclusions about such inferences
which he suggests but fails to establish—that these inferences
are not even reasonable or probable, that they are to be
ascribed to i1magination, custom, and habit rather than to
reason, that 1t is out of the question to try to justify them on any
ground except that they are natural, instinctive, and unavoid-
able—are interesting and important. They raise those problems
about 1induction, probable inference, and the confirmation of
hypotheses which are still a major area of dispute and investiga-
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tion for philosophers of science and inductive logicians. But to
pursue them directly would lead us away from the subject of
causation. I shall therefore now leave on one side what was,
as I have tried to show, Hume’s main topic of inferences con-
cerning matters of fact, and concentrate on what was for him
only a secondary subject, the nature of causation.

Hume’s conclusions on this subject can be summed up under
three headings: the idea of causation, causation as it really is
‘In the objects’, and causation so far as we know about it in the
objects.

According to Hume, our idea of causation combines three
elements: succession, contiguity, and necessary connection.
When he includes contiguity he does not mean that we require
every cause to be contiguous with its effect, but merely that
where this 1s not the case, cause and eflect are thought to be
joined by a chain of intermediate 1items, where each such item
is the effect of its predecessor and causes its successor, and 1is
contiguous with both of these. But, as I have said, he hesitates
about including contiguity even in this sense. I think he is right
to hesitate. While we are happiest about contiguous cause—
effect relations, and find ‘action at a distance’ over either a
spatial or a temporal gap puzzling, we do not rule it out. Our
ordinary concept of causation does not absolutely require con-
tiguity; it 1s not part of our idea of causation in a way that
would make ‘C caused E over a spatial, or temporal, or both
spatial and temporal, gap, without intermediate links’ a con-
tradiction in terms. Hume did not hesitate about requiring
succession; I think he should have hesitated, but I shall discuss
this issue later.’? But Hume is quite confident that our idea of
causation includes an idea of necessary connection. Sceptical
though he 1s about our ascription of necessity to the real world,
he is not sceptical about our having this idea; his problems
concern only its precise character and its origin. We can, 1t 1s
true, find such remarks as ‘We never therefore have any idea
of power. . . . We deceive ourselves in 1imagining we can form
any such general idea . . . we have really no distinct meaning,
and make use only of common words, without any clear and
determinate ideas’?® and ‘the necessary conclusion seems to be
that we have no idea of connexion or power at all, and that

19 In Chapter 7. 20 Treatise, 1, m1, 14, Selby-Bigge, pp. 161-2.
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these words are absolutely without any meaning . . .’.2! Such
remarks have led careless readers to think that Hume excluded
necessity even from our tdea of causation; but this i1s a mistake.
These remarks express what would follow on a certain hypo-
thesis, or what, at a certain stage of the investigation, seems to
be the case; Hume goes on at once to explain that, and how,
these conclusions can be avoided. The whole tenor of his
thought is that we fave this obscure 1dea, and that we must in
the end find an impression from which it 1s derived. Admittedly
even in stating his conclusion he says ‘Either we have no idea
of necessity, or necessity is nothing but that determination of
the thought . . .’;22 but it i1s clear which alternative he prefers.
Hume is very far from holding a regularity theory of the
meaning of causal statements. His answer to the question ‘What
do we ordinarily mean by “‘C causes £”°?’ is that we mean that
C and E are such that £’s following C is knowable a prior:, in
view of the intrinsic character of ¢ and E, so that the sequence
is not merely observable but intelligible. When at the conclu-
sion of the discussion in the Enguiry he says ‘we mean only that
they have acquired a connexion in our thought’, etc., he is
telling us what we can properly mean rather than what we
ordinarily mean. He thinks that the ordinary meaning is itself
mistaken, and calls for reform.

On this crucial 1ssue, I think that Hume 1s right to assume
that we have what in his terminology, with my subscripting,
would be an i1dea of necessity,;; we do recognize some distinc-
tion between causal and non-causal sequences, and what is
more we are inclined to think that, whatever this difference is,
it 1s an intrinsic feature of each individual causal sequence. But
I have argued that Hume 1s quite wrong to assume that our
idea of necessity, is also an idea of necessity,, that we ordinarily
identify the differentia of causal sequences with something that
would support a prior: inference. '

About causation as it really 1s in the objects Hume usually
says that it i1s regular succession and nothing more.

. we are led astray by a false philosophy . . . when we transfer
the determination of the thought to external objects, and suppose
any real intelligible connexion betwixt them . .. As to what may be

21 Enquiry, Sect. VII, Pt. II, Selby-Bigge, p. 74.
22 Treatise, I, m, 14, Selby-Bigge, p. 166.
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said, that the operations of nature are independent of our thought
and reasoning, I allow it; and accordingly have observed, that
objects bear to each other the relations of contiguity and succession;;
that like objects may be observed, in several instances, to have like
relations, and that all this is independent of, and antecedent to, the
operations of the understanding. But if we go any further, and
ascribe a power or necessary connexion to these objects, this is what
we can never observe in them. . . .23

Sometimes, indeed, he speaks of secret powers and connections
of which we are ignorant. ‘We can never penetrate so far into
the essence and construction of bodies as to perceive the prin-
ciple, on which their mutual influence depends.” But he may
well have his tongue in his cheek here, as he does when he
speaks about the deity. At most he 1s ‘ready to allow, that there
may be several qualities, both in material and immaterial
objects, with which we are utterly unacquainted; and if we
please to call these power or efficacy, it will be of little con-
geduience ., .4

It is about causation so far as we know about it in the objects
that Hume has the firmest and most fully argued views. In
effect, he makes three negative points, and one positive one.
The first negative point 1s that there are no logically necessary
connections between causes and eflects as we know them, and
Hume 1s clearly right about this. The second negative point is
that what I have called necessity, 1s not known as holding
between causes and effects. This second exclusion 1s of synthetic
a prior: connections, as the first was of analytic ones. It is this
second exclusion that 1s vital and controversial. It 1s pre-
supposed, for example, in Hume’s very forceful argument
(Zreatise, Section 6) that we cannot get over the inductive
problem by referring to powers which we infer to be present in
causes (for even if we could infer that a certain power was
associated with certain sensible qualities on one occasion, how
are we to know that the same power will be associated with the
same qualities on other occasions?). This assumes that the
power needs to be inferred, that it cannot be observed (it
having been already prov’d that the power lies not in the visible
qualities’). But this ‘proof’ was that ‘such a penetration into

23 Treatise, I, 11, 14, Selby-Bigge, pp. 168-0.
24 Treatise, 11, m, 1 and I, 11, 14, Selby-Bigge, pp. 400 and 168.
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their essences as may discover the dependence of the one
[object] upon the other’ would imply the ‘impossibility of con-
ceiving any thing different. But as all distinct ideas are separ-
able, ’tis evident there can be no impossibility of that kind.’?5
Hume is here attempting to derive his second exclusion directly
from his first, that is, to derive £ in our diagram from /4 (or
from g), and so to present ¢ as having been established by g
alone. But of course this is invalid. Similarly, after explaining
‘power’ in the terms on which I have based my account of
necessity,, Hume goes on to say that ‘nothing is more evident
than that the human mind cannot form such an idea of two
objects, as to concelve any connexion betwixt them, or com-
prehend distinctly that power or efficacy by which they are
united. Such a connexion would amount to a demonstration,
and would 1imply the absolute impossibility for the one object
. . . to be conceived not to follow upon the other.’2¢ Here, too,
Hume invalidly argues that there cannot be a synthetic a prior
connection because i1t would be an analytic one. Yet he also
takes the trouble to survey the various places where it might be
held that such connections are found, and uses a challenge
argument, saying “T'his defiance we are obliged frequently to
make use of, as being almost the only means of proving a
negative in philosophy’.27 This seems to show that he realizes
that he is now making a further point, which the separate con-
ceivability of causes and eflects does not establish. It we discard
the arguments which confuse the second exclusion with the
first, we find that it 1s supported mainly by a series of assertions
that (in various fields) we do not in fact possess a prior: know-
ledge of causal relationships, that we have to find, by experience
in each case—even 1n the cases of voluntary bodily movements
and the calling up of i1deas at will—what effects each kind of
cause is actually able to bring about, together with a challenge
to anyone who disagrees to produce an example of a prion
causal knowledge. Again, there 1s the argument (already men-
tioned) that we could perceive necessity in the transition from
will to bodily movement only if we knew the whole process,
including ‘the secret union of soul and body’ and the succession

25 Treatise, 1, m1, 6, Selby-Bigge, pp. go—1 and 86-7.
26 Treatise, I, m, 14, Selby-Bigge, pp. 161-2.
27 Treatise, 1, m, 14, Selby-Bigge, p. 159.
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of events in muscles and nerves and ‘animal spirits’, which we
do not. These are strong but not absolutely conclusive argu-
ments against a known necessity,, if this is taken as necessitys i,
something that would support deductively valid a prior causal
inference. They seem less strong if it is taken as Necessitys o,
something that would support probabilistic a priori causal 1n-
ference. It may, indeed, seem that Hume underplayed his hand
here, that instead of looking for examples of observed necessity
and challenging his opponents 1o produce some he might have
,sked what could conceivably count as a perception of neces-
sity. How could we possibly perceive anything in one event
which would in itself point to anything else? Or how could we
perceive anything ‘1 one individual cause—ettect sequence which
would tell us that any other event which resembled this cause,
however closely, was either certain or even likely to be followed
by an event which resembled this effect? Surely anything that
we perceived would be, as 1t were, enclosed within itself, and
could not point beyond itself in any way. This would have been
a very forceful argument for Hume’s second exclusion. It is 1n
fact a variant of the strong basic case against synthetic a prior
knowledge of an objective reality. But we should not decide
whether to accept it without qualification until after we have
weighed the further considerations that will be introduced 1n
Chapter 3.

Hume’s third negative point 1s ‘hat we find nothing at all in
causal sequences except regular succession and (perhaps) con-
tiguity. This third sweeping exclusion 1s hardly supported at all;
but it is undeniably asserted. ‘It appears that, 1n single instances
of the operation of bodies, we never can, by our utmost scrutiny,
discover any thing but one event following another. . . . All
events seem entirely loose and separate. One event follows

another; but we never can observe any tie between them.’?8

28 FEnquiry, Sect. VII, Pt. 11, Selby-Bigge, pp- 7374 of. Treatise 1, 11, 2, Selby-
Bigge, p. 77 Hume’s view is endorsed and defended by Ayer 1n Probability and

Evidence, pp. 10-18: ‘1 think that we can make sense of this issue, . . . if we under-
stand Hume to be denying that apart from relations of comparison there could be
anything more than spatio-temporal relations between events. This may sound
paradoxical at first hearing, but when we consider what it comes to W€ shall see
that it is at least very plausible. It amounts in fact to the claim, which is scientific-
ally most respectable, that everything that happens in the world can be represented
:  terms of variations of scencry in a four-dimensional spatio-temporal continuume. ..
there is nothing in the situation that calls for anything more than the identification

8244003 B
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At the same time, Hume himself supplies examples which
falsify this claim: ‘the reason, why we 1imagine the communica-
tion of motion to be more consistent and natural, not only than
those suppositions [that a body striking another might just stop,
or go back, or be annihilated, etc.], but also than any other
natural effect, 1s founded on the relation of resemblance betwixt
the cause and effect, which is here united to experience, and
binds the objects in the closest and most intimate manner to
each other . . .’.29 Of course, he 1s here arguing that such
resemblance does not constitute an observed necessity,, that it
does not justify an inference but only aids the association of
ideas. Still, 1t 1s something other than contiguity and succession
that we observe 1n some causal sequences. This falsifies the third
exclusion, which 1s made plausible only by its being confused
with the second, just as the second received illicit support from
confusion with the first. Again, Hume admits that when we set
bodies 1In motion we experience ‘a misus or endeavour’, and
again that we have a special ‘sentiment or feeling’ when an
object in motion strikes us.3° These again are additional observed
features in some causal sequences. Hume brushes them aside as
‘sensations, which are merely animal, and from which we can
a priort draw no inference’; that is, they cannot constitute neces-
sity,, but again this 1s only a confused reason for not admitting
them as exceptions to the third exclusion. It is clear that both
some sort of resemblance and some sort of nisus enter into the
process by which will or desire or intention leads on to bodily
movement; a pre-existing intention foreshadows the movement
which fulfils 1t, and there 1s often some feeling of eflort. Modern

of various objects and the specification of their changing spatio-temporal rela-
tions.” But it 1s worth noting that Ayer (i) allows relations of comparison,
(11) introduces, though with a hint that this is unnecessary, enduring identifiable
objects, and (111) like Hume, mixes up this third exclusion with the second: it is
for the latter that he really argues: °. . . either this supposed relation is a phenomenal
property, something detectable in the situation, or it is not. If it 1s, its existence
will enable us to draw no conclusion with regard to any event occurring at any
other time than the time at which it is manifested. If it is not . . . no terms could
then be observed to stand in this relation . . . our uncertainty about what will
happen cannot be removed by the introduction of this entirely spurious relation.’
Ayer makes out a strong case for what I have called Hume’s second exclusion, but
not for the third. What this leaves room for, and why it is of interest, wili be dis-
cussed in later chapters, particularly Chapter 8.

29 Treatise, I, m1, 9, Selby-Bigge, pp. 111-12.
30 Enquiry, Sect. VII, Pt. II, footnote, Selby-Bigge, pp. 77-8.
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philosophers sometimes on this account argue that intentional
action cannot be a case of ‘Humean’ causation; but 1t 1s at
least as reasonable to argue the other way round, that this 1s a
case of causation and that Hume should therefore have with-
drawn his third exclusion. Modern philosophers are, however,
wrong if they think that intentions and actions are logically
connected in a way that would conflict with Hume’s first
exclusion.3!

In addition to these three negative points, Hume makes the
positive assertion that causation as we know 1t in the objects
involves regular succession. I have commented, right at the
beginning of this chapter, on the vagueness and the prima facie
implausibility of this claim. Whether all causal relationships
that we discover involve some sort of regularity of succession,
and if so what sort, are questions I must leave until a later
chapter.3? But in fairness to Hume it should be noted that he
does not say that we can discover a particular causal relationship
only by observing a number of sequences that instantiate it. On
the contrary he admits that ‘not only in philosophy, but even
in common life, we may attain the knowledge of a particular
cause merely by one experiment, provided it be made with
judgement, and after a careful removal of all foreign and super-
fluous circumstances’,3? and his ‘Rules by which to judge of
causes and effects’34 include fairly crude anticipations of Mill’s
methods of agreement, difference, and concomitant variation,
which again allow the discovery of a causal relationship by the
use of very restricted sets of observations. Of course, implicit in
these methods is an appeal to some general uniformity assump-
tion,’ and Hume himself explains that the ‘one experiment’ 1S
interpreted in the light of the principle—itself based on custom
—that ‘like objects, placed in like circumstances, will always produce
like effects’. In other words, he is content to let ‘custom’ provide
a belief in certain general principles, but then to allow us to

31 e.g. A. I. Melden, Free Action, p. 53; T. F. Daveney, ‘Intentions and Causes’,
Analysis, xxvii (1966), 23; the view 1s criticized but also defended in a revised form
by F. Stoutland, ‘The Logical Connection Argument’, American Philosophical Quar-
terly Monograph 4 (1970), 117-30 and by G. H. von Wright, Explanation and Under-
standing, pp. 93—4; it is discussed in Chapter 11 below.

32 Chapter 3. 33 Treatise, I, 11, 8, Selby-Bigge, p. 104.

34 Treatise, I, m1, 15, Selby-Bigge, pp. 173—4.

35 Cf. my article, “Mill’s Methods of Induction’, in Encyclopedia of Philosophy,
ed. P. Edwards, also Chapter 3 and the Appendix to this book.
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discover particular causal relationships by reasoning from those
principles together with a few relevant observations. Belief, 1t
seems, need not arise immediately from an associative link with
a present impression, but can be produced by rational argu-
ment so long as the premisses include some to which the
assocliative theory applies.

It is a curious fact that Hume’s choice of regular succession
as the one acceptable feature of causation as it 1s known in the
objects may well be another result of his assumption that the
differentia of causal sequence must be something that will
justify causal inferences. For of course if we know that events
of kind (' are always followed by events of kind £, and events
of kind £ always preceded by events of kind C, then on observ-
ing a ¢ we can validly infer that an £ will follow, and on
observing an £ we can validly infer that a ¢ has preceded.
Regularity would do the job that Hume throughout assumes
that necessity should do. But of course only genuine, unqualified
regularity of succession will do this, whereas if Hume’s doubts
about induction are justified all that we can know is a regularity
in all the cases so far observed. Only the latter could consistently
figure in Hume’s account of causation as we know 1t in the objects.
The former, the unqualified regularity, might figure in an
account of causation as it s in the objects; but, if he were con-
sistent, this would fall under his condemnation of ‘qualities,
both in material and immaterial objects, with which we are
utterly unacquainted’.3°

We might, in other words, introduce a necessity,, defined as
something that would license causal inference—in both direc-
tions, from cause to effect and from eflect to cause—but not,
like necessity,, as licensing such inference a prior:, not, that is,
supposed to be discoverable in each single cause or effect on
its own. As I have shown, Hume undoubtedly sometimes
assumes that our ordinary idea of necessity,, our notion of what
marks off certain sequences as causal, 1s the idea of a necessity,.
But at times he uses only the weaker assumption that our idea
of necessity, 1s that of a necessity;. Regularity (of some sort) is
admirably suited for the role of necessity;, and 1t is not as
epistemologically objectionable as necessity,. We can at least
say what regular succession would be like, which is more than

36 Cf. p. 21 n. 24 above.
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we can say about necessity,. Presumably this is why Hume 1s
prepared to use it in his reforming definitions, his account of
what we can properly mean by ‘cause’. But if his doubts about
induction were well founded, not even necessity; could be
known. We should be using a regularity in which we believed
to license a causal inference about a particular case, but the
belief in the regularity would itself be explained by Hume as a
product of the association of ideas, and hence the causal infer-
ence in turn is never really justified, but only explained.

Modern philosophers frequently accuse Hume of having con-
fused logic with psychology. His discussion certainly combines
logical and psychological elements, but it is disputable whether
they are confused. Admittedly his terminology can mislead us.
If he ascribes a certain operation to, say, ‘imagination’ rather
than ‘reason’, he may seem to be saying merely that 1t 1s per-
formed by one mental agency or faculty rather than another,
but in fact he will also be making a logical evaluation of the
performance: whatever ‘reason’ does will be rationally de-
fensible, what ‘imagination’ does will not. But we can, without
much difficulty, learn to interpret such remarks as these. What
is more important is that logical and psychological considera-
tions can properly contribute to the same investigation. If 1t
appears that we have a certain ‘idea’ or concept, but it 1s a
moot point whether it is true of, or genuinely applicable to,
the real things to which we are inclined to apply it, considera-
tions which bear on the question whether those real things
could conform to this concept will be relevant, so will con-
siderations that bear on the question whether we could have
observed such conformity, and so too will the possibility of
giving an alternative account of how we could have acquired
this concept if we did not in fact observe things conforming to
it. In particular, anyone who, like Hume, casts sceptical doubts
on ingrained everyday assumptions is committed to giving an
alternative account of how these beliefs could have arisen it
they were false. But such alternative accounts cannot fail to
appeal to psychological principles or theories.

On the other hand, Hume’s resort to psychology was pre-
mature. As we have seen, he looked for a psychological explana-
tion of a very puzzling idea of necessary connection without
having properly shown that the kind of necessity which he was
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about to locate in the mind really was the key element in our
concept of causation. Before we look for a psychological explana-
tion of an mappropriate idea, we should investigate more care-
fully what idea we actually have and use, and then inquire
whether i 1s inappropriate.

Hume’s discussion of causation, then, includes both strong
points and weak ones. Accepting his exclusion of logically
necessary connection and of necessity, ;, and postponing con-
sideration of necessity, ,, we have still to consider what sort or
sorts of regularity, if any, characterize causal sequences, what
within our ordinary concept of causation differentiates causal
sequences from non-causal ones, and what features—whether
included in this ordinary concept or not—over and above
‘regularity’ are to be found in causal relationships. We may
start with the job that Hume only pretended to be doing, of
identifying what we naturally take as the differentia of causal
sequences; that 1s, we may ask again what our i1dea of necessary
connection (necessity;) 1s in an open-minded way, without
assuming that it must be the idea of something that would
license a prior: inferences.



/-

The Concept of Gausation—
Conditional Analyses

ONE of the many problems with which Hume’s discussion
leaves us is this: what is our concept of causal as opposed to
non-causal sequences; what do we (rightly or wrongly) take to
be their distinguishing feature? The obvious, naive, way of
tackling this question would be to compare two otherwise
similar sequences, only one of which we recognize as causal,
and see what distinctive comment we should make about the
causal one. Let us, then, compare the following sequences A

and B.

A: A chestnut is stationary on a flat stone. I swing a hammer
down so that it strikes the chestnut directly from above. The
chestnut becomes distinctly flatter than before.

B: A chestnut is stationary on a hot sheet of iron. I swing a
hammer down so that it strikes the chestnut directly from
above. At the very instant that the hammer touches it, the
chestnut explodes with a loud pop and its fragments are
scattered around.

I assume that we know or perceive enough about sequences A
and B to be able to say that the chestnut’s becoming flatter 1n
A was caused by its being hit with the hammer, but that its
exploding in B was not caused by its being hit with the hammer.
(Among other things, the explosion was not due to the hammer’s
pushing the chestnut into closer contact with the hot metal, or
anything like that.) I am not concerned, at the moment, with
how we know this, but merely with what we mean, what we are
saying when we say that the blow-flattening sequence was
causal but that the blow—exploding sequence was not.

I suggest that the obvious answer, the one that pretty well
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any intelligent but unprejudiced person would give to this
question, 1s that in A the chestnut would not have become flatter
if the hammer had not struck i1t, whereas in B it would have
exploded even if the hammer had not struck it. It 1s tempting
to say, then, that the contrast between these two contrary-to-
fact conditionals 1s at least an initial indication of what we
mean by calling the one sequence causal and the other not,
that 1s, that to ascribe what we called necessity, 1s to assert such
a contrary-to-fact conditional as the former. As Mill says, ‘if a
person eats of a particular dish, and dies in consequence, that
is, would not have died if he had not eaten of it, people would
be apt to say that eating of that dish was the cause of his
death’.” They would indeed.

Curiously enough, Hume says this too. In the Enquiry, after
giving the first, regularity, definition (‘we may define a cause
to be an object, followed by another, and where all objects stmilar to
the first are followed by objects stmilar to the second’), he adds ‘or in
other words where, if the first object had not been, the second never had
existed’.2 Now of course this variant is no¢ the regularity defini-
tion in other words. (It does not even follow from the regularity
definition as given here, though on a certain interpretation of
the conditional it might be held to follow from, and even to be
equivalent to, a different regularity statement, namely ‘where
all the objects similar to the second are preceded by objects
similar to the first’). But I shall not spend time on the questions
why Hume asserted this implausible equivalence, or why he
did not realize that this was a much better answer than the
one he had given 1n all his previous discussion to the question
‘What is our idea of necessary connection?’, but consider
directly the merits and the defects of this suggestion.

To simplity matters, 1 shall for the present be considering |
only singular causal statements, especially statements about
individual event sequences, such as “T'he hammer’s striking the
chestnut caused the flattening of the chestnut’. 1 shall speak of
causes and effects (or results) as events, but ‘event’ i1s just a
general term that stands in for such items as ‘the hammer’s

L System of Logic, Book III, Ch. 5, Sect. 3. Conditional analyses of causal state-
ments are defended and discussed by Ardon Lyon in ‘Causality’, British Fournal
for the Philosophy of Science, xvii1 (196%), 1—20.

2 Enquiry, Sect. V11, Pt. 11, Selby-Bigge, p. 76.
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striking the chestnut’. (Anxieties about the exact ontology of
causation may be postponed for later consideration in Chapter
10.) Such phrases are nominalizations of singular event-
sentences or event-clauses; e.g. ‘the flattening of the chestnut’
is a nominalization of ‘the chestnut became flatter’. The present
suggestion, then, is that a statement of the form ‘X caused 1~
means ‘X occurred and 1" occurred and 1} would not have
occurred if X had not’, it being understood that when we
instantiate ‘X’ and ‘1" with particular event descriptions we can
express the suggested meaning most neatly by going back from
the nominalizations to the corresponding clauses or their nega-
tions: e.g. ‘the striking of the match caused the appearance ot
the flame’ would, on this suggestion, mean ‘the match was
struck and the flame appeared and the flame would not have
appeared if the match had not been struck’.

But is the suggestion correct?

First, are there cases where we would say that X caused 1°
but would not say what is proposed above as the meaning of
this claim? Well, clearly we cannot say that X caused 1" unless
both X and ¥ occurred, provided that we take ‘occurred’ in a
fairly broad sense, to include the presence or persistence ot
standing conditions. But what about the counterfactual con-
ditional? Might we not say that the striking of the match caused
the appearance of the flame and yet admit that even 1t the
match had not been struck the flame would have appeared 1if,
say, this match had been touched by a red-hot poker? Certainly
we might, so the suggestion needs some modification at least:
let us insert ‘in the circumstances’, reading ‘. . . and 1n the
circumstances the flame would not have appeared if the match
had not been struck’. ‘The circumstances’ can be taken to
include the fact that this match was not in fact touched by a
red-hot poker at the critical time. And in general we can modity
our suggestion to read ‘. . . in the circumstances 1" would not
have occurred if X had not’, the qualifying phrase being inter-
preted in the sort of way indicated by our example. An objector,
however, might say, ‘But what if, for example, the match really
was touched by a red-hot poker at the same instant that 1t was
struck? Then even in the circumstances the flame would have
appeared even if the match had not been struck.” T'rue, but 1t
is not clear whether in this case we would say that the striking
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of the match caused the appearance of the flame. What we
would or should say in such cases of causal over-determination,
of fail-safe causes, will be considered later: for the moment we
need not take them as falsifying our modified suggestion.
Secondly, and more awkwardly, are there cases where we
would 7ot say that X caused 1 but would say that X and ¥
both occurred and that in the circumstances 17" would not have
occurred if X had not? Would we not have to say the latter,
trivially, if X and 1" were identical? Provided that X occurred,
we must admit that X occurred and X occurred and in the
circumstances X would not have occurred if X had not. But
events, unlike Spinoza’s God, are not commonly said to cause
themselves. Equally, the penny would not have fallen heads-up
if 1t had not fallen tails-down; but we would not say that its
falling tails-down caused its falling heads-up. Again, the driver
would not in the circumstances have broken the law if he had
not exceeded the speed limit; but we would not say that his
exceeding the speed limit caused his breaking of the law. To
exclude all such counter-examples, we must say that, in addi-
tion to the meaning suggested above, ‘X caused 1’ presupposes
that X and 1 are distinct events, and, as the last two examples
show, this must be taken in a stronger sense than merely that
‘X’ and ‘1" are logically or conceptually independent descrip-
tions. Indeed, it 1s not even necessary, any more than it is
sufficient for this purpose, that these should be logically inde-
pendent descriptions. It is legitimate, though trivial, to say that
X caused every effect of X; again I can say that my meeting
Tom on Monday caused my remembering, on Tuesday, my
meeting Tom on Monday. And so on. Logically independent
descriptions, then, are not called for; what 1s required 1s that
the cause and the eftect should be, as Hume says, distinct
existences. It may be objected that this requirement is vague or
obscure, but it is not, I think, necessary for me to aim at any
great precision here. I am discussing only what causal state-
ments mean, and for this purpose it is sufficient to say that
someone will not be willing to say that X caused 1 unless /e
regards X and 1" as distinct existences. But are there really no
limits to the possible descriptions of X and 1? What about
wrrelevant descriptions, ones that have, as we would say, nothing
to do with the causal relationship? Some seem acceptable: ‘the
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incident in the tennis court advanced the French Revolution.’
But consider ‘Jane’s eating fishpaste in the pantry caused her
feeling ill’ and the corresponding suggested expansion ‘Jane ate
fishpaste in the pantry and felt ill and in the circumstances she
wouldn’t have felt ill if she hadn’t eaten fishpaste in the pantry’.
We are inclined to comment that she felt ill either because she
ate too much fishpaste or because the fishpaste was bad, and 1n
either case it wouldn’t have mattered where she ate it. This
raises the question (which will be discussed in Chapter 10)
about the extensionality of causal statements. For the present
it is enough to say that the issue is in doubt: we might want to
reject or deny both the proposed singular causal statement and
its expansion, or we might want to say that so long as it was
eating the fishpaste that made Jane ill, and it was in the pantry
that she ate it, they are both true but merely misleading. But it
seems that whatever we decide to say, we can say about both
the singular causal statement and its proposed expansion, so
that examples of this sort do not tell against the suggestion that
the latter shows what the former means. Cases where X and 7
are collateral effects of a common cause create a more serious
difficulty. Labour’s defeat at the election pleases James but
saddens John, who, as it happens, are quite unknown to each
other. Then James’s being pleased does not cause John’s being
sad, and yet we might well say that in the circumstances John
would not have been sad if James had not been pleased. Yet
there is a way of handling the words ‘if” and ‘in the circum-
stances’ that will defeat this supposed counter-example. Con-
struct a ‘possible world’ in the following way: take something
that is just like the actual world up to the point where, in the
actual world, James is pleased; keep out, from your possible
world, James’s being pleased, but otherwise let your possible
world run on in the same manner as the actual world; only if
John does not become sad in your possible world can you say
‘in the circumstances John would not have been sad 1if James
had not been pleased’. And if you can say this, then you can
also say that James’s being pleased caused John’s being sad (in
the actual world). But this special way of handling ‘it in the
circumstances’ runs a grave risk of circularity if’ we want to
use this conditional as an analysis of causal statements, since
in explaining this handling we have had to use the notion of
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letting the possible world run on. Yet without this special inter-
pretation of the counterfactual conditional, it seems that while
it may be required for the truth of the corresponding causal
statement, it 1s not suflicient for this.

Another difficulty 1s concerned with the distinction which we
are inclined to draw between conditions and causes. There may
be a set of factors which were, in the circumstances, jointly
sufficient and severally necessary for a certain result, and which
all occurred, as, consequently, did the result. Then we can say
of each of these factors that if in the circumstances it had not
occurred the result would not; but we may not be so willing
to say of each of them that it caused the result. Perhaps we
ought to say this, since they are all logically related to the result
in the same way: the situation as described is symmetrical with
respect to all the factors. But at present we are discussing not
what we ought to say but what our causal statements mean.
And there 1s no doubt that we tend to be a bit selective, to be
more ready to call some kinds of factors causes than others.
There are no firm rules governing this selection, but there are
some fairly systematic tendencies.

Thus we are more ready to say that an event caused a certain
effect than that a standing condition did: it was the spark
rather than the presence of inflammable material that caused
the fire. Even among events ones which are seen as intrusive
are picked as causes in preference to ones which occur within
some going concern: it was the severing of the artery rather
than the pumping of the heart that caused the loss of blood.
This preference shades into one governed by moral and legal
assumptions: what is normal, right, and proper is not so readily
called a cause as is something abnormal or wrong. This third
tendency may conflict with and override the first. Since it is
normal for people to be striking matches and lighting cigarettes
in a residential flat, but a gas leak is abnormal and should
not occur, we may well say that the explosion which wrecked
this block of flats was caused by the presence of a quantity
of gas rather than that it was caused by Jones lighting his

cigarette.
These matters may be clarified to some extent if we realize

that causal statements are commonly made in some context,
against a background which includes the assumption of some
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causal field.? A causal statement will be the answer to a causal
question, and the question ‘What caused this explosion?” can
be expanded into ‘What made the difference between those
times, or those cases, within a certain range, in which no such
explosion occurred, and this case in which an explosion did
occur?’ Both cause and effect are seen as differences within a
field; anything that is part of the assumed (but commonly un-
stated) description of the field itself will, then, be automatically
ruled out as a candidate for the role of cause. Consequently 1f
we take the field as being this block of flats as normally used and
lived in, we must take Jones’s striking a match to light his
cigarette as part of the field, and therefore not as the cause of,
or even a cause of, or as causing, the explosion. What caused
the explosion must be a difference in relation to the field, and
the gas leak, or the presence of the gas that had leaked out,
is the obvious candidate.

What is said to be caused, then, is not just an event, but an
event-in-a-certain-field, and some ‘conditions’ can be set aside
as not causing this-event-in-this-field simply because they are
part of the chosen field, though if a different field were chosen,
in other words if a different causal question were being asked,
one of those conditions might well be said to cause this-event-
in-that-other-field. Any part of the chosen field is decisively
ruled out as a cause; a more elusive point is that among factors
not so ruled out which are still severally necessary for the effect,
we still show some degree of preference on the grounds indicated
above. But I think that this can be taken as reflecting not the
meaning of causal statements but rather their conversational
point, the sorts of use to which they are likely to be put. We
often want to know what caused some event with a view to
saying how it could, and perhaps should, have been prevented :
pointing to the spark rather than to the presence ot inflammable
material indicates what would have been the last chance of
preventing the fire. But it might be conceded that the state-
ment that the presence of this material caused the fire would be

3 This notion of a causal field was introduced by John Anderson in ‘“The
Problem of Causality’, Australasian Journal of Psychology and Philosophy, xvi (1938),
reprinted in his Studies in Empirical Philosophy, and used to resolve difficulties 1n
Mill’s account of causation. I also used it in ‘Responsibility and Language’,
Australasian Fournal of Philosophy, xxxiii (1955), 143-59, to deal with problems of
moral and legal responsibility.
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as true as the statement that the spark caused it, and merely 1n
some ways less interesting. We can and do indeed distinguish
between triggering causes and predisposing causes, which shows
that standing conditions are not prevented from being causes
by the mere meaning of the noun, or of the verb, ‘cause’.
Similarly we may agree that the collision was caused just as
much by Smith’s driving straight ahead as by Brown’s deviating
to his right without warning, but say that it 1s more important,
for moral and legal purposes, to draw attention to the second
of the two causal relationships.

The supposed distinction between conditions and causes can
be adequately accounted for in these two ways: an alleged
condition which 1s not called a cause, although if in the cir-
cumstances 1t had not occurred the result would not, either 1s
part of the field presupposed in the view taken by the speaker
of the result (and so 1s not a cause 1n relation to this field) or
1s a cause, but mention of this fact happens to be irrelevant, or
less relevant than mention of some other cause of the same
result, to some current purpose.

There 1s admittedly some logical redundancy in the two treat-
ments offered here of conditions which we are reluctant to call
causes. We should get a neater account if, say, we assigned all
such conditions to the assumed causal field, and said that any-
one who withheld the title of cause from what he admitted to
be one of a set of severally necessary and jointly suflicient con-
ditions for some result was implicitly taking that condition to
be part of the field. Again, we should get a neater account if we
discarded the notion of a field, and interpreted the withholding
of the title of cause from any such necessary factor as reflecting
some conversational or other purpose of the speaker. But at
present my object 1s not so much to give a logically neat account
as to analyse our ordinary thinking about causal sequences, and
I believe that this does contain the two separate elements I have
tried to describe. On the one hand there 1s the implicit question,
‘What caused such-and-such?’; where ‘such-and-such’ is already
thought of as a change in a certain material or background
state of affairs; on the other hand, even among diflerentiae
within this background, we tend to downgrade some and at
least initially deny that they caused the result, though we might
reluctantly concede, 1if pressed, that they helped to cause it.
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Another sort of apparent counter-example 1s easily disposed
of in the same way. It can be truly said of anyone now dead
that if he had not been born he would not have died, and
although it would here be pointless to insert ‘in the circum-
stances’, such an insertion would not make the statement false.
Yet we would not say that being born caused his death—that
is, not ordinarily: with sufficient ingenuity one can construct
a case for saying this. But the reason is merely that when we
look for a cause of someone’s death, the event, this person’s
death, is a change in a field which centrally includes this
person’s being alive for a while, and hence (in the ordinary
course of nature) his having been born. As before, his being
born is part of the field, and therefore cannot be the cause of
his death.

The suggested meaning for ‘X caused 1~ which we have been
considering is ‘X occurred and 1 occurred and 1n the circum-
stances, 1 would not have occurred if X had not’. A slightly
different formula would run ‘. . . and there were circumstances
such that in them 1 would not have occurred 1f X had not’. To
see the difference, suppose that the effect 1s that a certain part
of a certain house catches fire, that the presence of oxygen, the
absence of any extinguishing device, etc., are taken as parts of
the field, and that in relation to this field the following three
conditions, which were all present on the occasion in question,
were severally necessary and jointly sufficient for the eflect: an
electric current in a certain wire (4), decayed insulation at a
point on that wire (B), and inflammable material near that
point (C). Then there were circumstances, namely B and C, such
that in them the fire would not have occurred if the current, 4,
had not; equally there were circumstances, namely 4 and C,
such that in them the fire would not have occurred if the faulty
insulation, B, had not, and again circumstances, namely 4 and
B, such that in them the fire would not have occurred if the
inflammable material, C, had not. So by our modified formula,
A, B, and C would each equally count as causing the fire. But
someone who says that, for example, the faulty insulation, B,
caused the fire, may be thinking of 4 and C as ‘the circum-
stances’, may be presupposing them rather than saying that
there are circumstances in relation to which B was necessary.
Before he will agree that 4 caused the fire, he will have to make
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a switch of presuppositions, and take B and C, rather than A4
and (, as ‘the circumstances’. So whereas with our modified
formula there 1s no conflict at all between the three statements
that 4 caused the fire, that B did so, and that  did so—since
the three existential statements are entirely compatible—there
1s, with our first formula, using the phrase ‘in the circumstances’,
a contrast of approach and presupposition between those who
assert these three statements, although no outright disagree-
ment. And this surely 1s the case. If three speakers put forward
these three alternative causal statements, they would be con-
scious of such a contrast of approach. 1 think, therefore, that
our first formula 1s the better for catching the force of a causal
statement 1n use. The modified formula might be said to yield
more clearly marked truth conditions for causal statements; but
I shall argue that what it yields are not, strictly speaking, truth
(or falsity) conditions. Still, it may be conceded that the modi-
fied formula represents a perhaps desirable tidying up of the
meaning of causal statements, whereas the original formula
comes closer to displaying the meaning they actually have.
There 1s, however, something surprising in our suggestion
that ‘X caused 1~ means, even mainly, that X was necessary in
the circumstances for 7. Would it not be at least as plausible
to suggest that it means that X was sufficzent 1n the circumstances
for ¥'? Or perhaps that it was both necessary and sufficient in
the circumstances? After all, it 1s tempting to paraphrase ‘X
caused 1” with ‘X necessitated 1 or ‘X ensured 1, and this
would chime i1n with some of the thought behind the phrase
‘necessary connection’. But if ‘X necessitated 17 i1s taken liter-
ally, it says that 1" was made necessary by X or became neces-
sary 1in view of X, and this would mean that X was sufhicient
rather than necessary for 1. Of course, an X which in ordinary
discourse is said to cause a 1 is practically never wn itself suffi-
cient for that 7, or even believed to be so; as before, we must
add the qualification ‘in the circumstances’. And then the
suggested description seems to fit what we recognize as causes.
Taking our last example again, and letting the circumstances
include the electric current and the inflammable material, we
can say that the faulty insulation (which on these assumptions
caused the fire) was sufficient in the circumstances for it. And
similarly 1in sequence A 1n our earlier example the hammer-
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blow was sufficient in the circumstances for the chestnut’s be-
coming flatter. But is sufficiency suflicient, or is necessity neces-
sary as well? Can we explain the fact that in sequence B the
hammer-blow did not cause the explosion on the ground that
it was not sufficient for it in the circumstances? In fact the
circumstances in themselves, without the hammer-blow, were
sufficient: does it not follow that the hammer-blow was trivially
and automatically sufficient in the circumstances, since any-
thing at all, or nothing, would have been so, provided that the
relevant circumstances were not tampered with? If we argued
that what 1s only thus trivially sufficient in the circumstances
cannot be properly so described, and that that 1s why 1t cannot
be said to cause the result, are we not covertly remtroducing
the requirement that a cause should be necessary in the cir-
cumstances rather than sufficient? What there is any point in
mentioning as sufficient in the circumstances will be necessary
in the circumstances as well.

This point seems to be confirmed if we try to expand the
phrase ‘sufficient in the circumstances’ into a conditional state-
ment. ‘X will be sufficient in the circumstances for 7” may be
taken as saying ‘Given the circumstances, if X occurs then 1
will’, and even as a non-material conditional this will count as
true provided that the circumstances do not change, X occurs,
and 1 occurs also.# And then ‘X was sufficient in the circum-
stances for 1 will be equivalent to ‘Given the circumstances, 1f
X occurred, then 7 did’, and provided that the circumstances
referred to are the actual ones this will automatically be true
of any sequence in which X and 1 actually occurred. Sufhiciency
in the circumstances is, then, of no use for our present purpose
of finding the distinguishing feature of causal sequences; every
cause is sufficient in the circumstances for its effect, but so are
many non-causes for events which are not their eflects.

But this is a weak sense of ‘sufficient in the circumstances’.
Can we find also a strong, counterfactual sense which will not
apply to the antecedent in every actual sequence? This would
be that, given the circumstances, if 7" had not been going to
occur, X would not have occurred. This 1s a possible sense, and
what we recognize as causes are in general suflicient 1n the

4 T have discussed non-material conditionals, both open and counterfactual,
and their truth conditions, in Chapter g of Truth, Probability, and Paradox.
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circumstances in this strong sense as well as in the weak one.
In the appropriate possible world in which the circumstances
are the same as in sequence A, but the chestnut does not become
flatter, the hammer-blow has not occurred. (In constructing
this possible world, we are, of course, taking over laws of work-
ing from the actual world.) And we cannot say the correspond-
ing thing about the non-causal sequence B. The statement °‘If
in the circumstances of sequence B the explosion had not been
going to occur, the hammer-blow would not have occurred’ 1s
not true or even acceptable. The supposition implicit in its
antecedent cannot be coherently considered in the light of the
actual world’s laws of working, for, given these laws, in the
circumstances of sequence B the explosion was going to occur.
And if we take the antecedent as inviting us to consider some
change in those laws of working, there 1s still no reason why we
should not combine, with whatever coherent interpretation we
place on this supposition, the view that the hammer-blow still
occurred. It looks, then, as if the strong counterfactual sense of
‘sufficient 1in the circumstances’ will distinguish causal from
non-causal sequences, though the weak sense does not.

But granted that causes are in general sufficient in the cir-
cumstances, 1n this strong sense, as well as necessary in the
circumstances, for their eftects, while neither relation holds in
non-causal sequences, we can still ask whether in calling some-
thing a cause we require both of these features or only one, and
if so which.

To clear up this problem, let us consider three different
shilling-in-the-slot machines, &, L, and M. Each of them pro-
fesses to supply bars of chocolate; also each of them has a
olass front, so that its internal mechanism 1s visible. But in other
respects the three are different. K is deterministic, and con-
forms to our ordinary expectations about slot-machines. It does
not always produce a bar of chocolate when a shilling is put
in the slot, but 1f 1t does not there 1s some in principle discover-
able fault in or interference with the mechanism. Again, it can
be induced to emit a bar of chocolate without a shilling’s being
inserted, for example by the use of some different object which
sufficiently resembles a shilling, or perhaps by poking at the
mechanism with pieces of wire. Inserting a shilling is neither
absolutely necessary nor absolutely sufficient for the appear-
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ance of a bar of chocolate, but in normal circumstances it 1is
both necessary and sufficient for this. (‘Necessary’ and ‘sufh-
cient’ are here being used with reference to the machine’s laws
of working, they describe general relations rather than rela-
tions between single occurrences. But it will be a consequence
of these general relations that if on a particular occasion, 1n
normal circumstances, a shilling is inserted, a bar of chocolate
will come out, and further that the inserting of a shilling on
this particular occasion was both necessary in the circumstances
and sufficient in the circumstances in the strong sense for this
result.) L, on the other hand, is an indeterministic machine. It
will not, indeed, in normal circumstances produce a bar of
chocolate unless a shilling is inserted, but it may fail to produce
a bar even when this i1s done. And such failure is a matter of
pure chance. L’s failures, unlike £”s, are not open to individual
explanation even in principle, though they may be open to
statistical explanation. With L, in normal circumstances, putting
a shilling in the slot is necessary, but not sufficient, for the
appearance of a bar of chocolate. M is another indeterministic
machine, but its vagaries are opposite to L’s. M will, in ordinary
circumstances, produce a bar of chocolate whenever a shilling
is inserted; but occasionally, for no reason that is discoverable
even in principle, the mechanism begins to operate even though
nothing has been inserted, and a bar of chocolate comes out.
With M, in normal circumstances, putting a shilling in the slot
is sufficient, but not necessary, for the appearance of a bar of
chocolate.

Now on some occasion I put a shilling into & and a bar of
chocolate comes out. As I have said, putting in the shilling was,
in the circumstances, both sufficient in the strong sense and
necessary for this result, and we have no hesitation in saying
that it caused this result.

Again, I put a shilling into L and receive a bar of chocolate.
Putting in the shilling was, in the circumstances, necessary for
this result. It was also sufficient in the circumstances in the
weak sense, but not in the strong, counterfactual, sense. A
possible world, with the same laws of working as the actual
world, can contain the same circumstances, can lack the result,
and yet still contain the inserting of the shilling. 1'he statement,
‘Given the circumstances, if the chocolate had not been going
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to appear, the shilling would not have been inserted’ is not
now acceptable. But would we say 1n this case that the inserting
of the shilling caused the appearance of the bar of chocolate?
I think we would. Our ordinary causal concept seems to require
that where the shilling is put in, the mechanism operates, and
a bar of chocolate appears, and would not have appeared if
the shilling had not been inserted, the insertion of the shilling
caused the appearance of the chocolate despite the fact that in
the circumstances even given that the shilling was inserted, the
chocolate might not have appeared.

Similarly, I put a shilling into M and receive a bar of choco-
late. Putting in the shilling was this time sufficient in the
circumstances, in the strong sense as well as in the weak sense,
for this result. In an appropriate possible world in which the
chocolate did not appear, the shilling would not have been put
in. But putting in the shilling was not, it seems, necessary in
the circumstances. Not only generally but also on this particular
occasion the chocolate might have appeared even if no shilling,
or anything else, had been put in. But there is room for dispute
here. Perhaps, it might be argued, the insertion of the shilling
may have been necessary in the circumstances on this particular
occasion, though not generally; it may be that on this occasion
the mechanism would not have operated if the shilling had not
been put in. Moreover, it may be possible to settle this issue.
We can, by hypothesis, see the works of the machine. If on this
occasion only the later stages of the mechanism operated, not
those earlier ones which are normally actuated directly by the
shilling, we can decide that the chocolate would have come out
anyway, that the insertion of the shilling was not necessary in
the circumstances. But if the whole mechanism operated, the
1ssue cannot be settled. Since M 1s, by hypothesis, indeter-
ministic, there 1s in principle no discoverable answer to the
question whether the chocolate would on this occasion have
come out if the shilling had not been put in, or, therefore, to
the question whether the insertion of the shilling was on this
occasion necessary in the circumstances for the result. And yet,
it seems to me, 1t 15 just this question that we need to have
answered before we can say whether the insertion of the shilling
caused the result. 1f the chocolate would not have come out if
the shilling had not been put in, then the insertion of the
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shilling caused the result. But if it would have come out anyway,
the insertion of the shilling did not cause this. (This last ruling
prejudges a question about causal over-determination that has
still to be considered; but we shall reach an answer to this
question which agrees with the present ruling.) And, con-
sequently, if it is in principle undecidable whether the chocolate
would on this particular occasion have come out if the shilling
had not been put in, it is equally undecidable whether the
putting in of the shilling caused the appearance of the chocolate.

The contrast between the comments we have made about the
two indeterministic slot-machines L and M seem to show that
‘X caused 77 entails ‘X was necessary in the circumstances for
Y’ and also, trivially, ‘X was sufficient in the circumstances
for 77 in the weak sense, but nof the latter in the strong counter-
factual sense. This is not required, though in general it holds
for what we recognize as causes, at least in the physical sphere.
Indeterministic machines are pretty rare.

This conclusion is confirmed by what we are prepared to say
about human beings without prejudging the question whether
they are wholly deterministic or not. ‘Tom’s saying what he

did caused Bill to hit Tom’ is acceptable even if we suppose
that Bill had free will, that in the circumstances even after

Tom’s remark Bill might have controlled himself, provided that
we believe that in the circumstances Bill would not have hit
Tom if Tom had not said what he did. In this respect we treat

Bill in the way I have proposed to treat slot-machine L.

There are, however, several possible objections to the thesis that
‘X caused 7" entails ‘X was necessary in the circumstances for 1°.

The first of these concerns what we may call quantitative
over-determination. In sequence A, the hammer-blow caused
the chestnut’s becoming flatter. But the whole of the blow was
not necessary for this result, though it was more than suflicient:
a somewhat lighter blow would have sufficed. Even 1t part of
the hammer-head had been absent, this result would still have
come about. And so on. But this difficulty is easily overcome.
It is possible to go on to a functional dependence view of
causation, which would relate exact quantities on the cause
side with exact quantities on the effect side. This development
will be considered in Chapter 6. But for the present we are
dealing only with a fairly primitive causal concept, which
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treats events, states, and occurrences, as ordinarily recognized
and described, as causes and effects. From this point of view we
regard the hammer-blow as a unit, and simply do not consider
parts or subdivisions of it or quantitative alterations to i1t. The
alternatives considered are that I strike the chestnut in the way
described and that I do not. In constructing possible worlds, 1n
considering what might or would have happened, we either
plug in the hammer-blow as a whole or leave it out as a whole.
Reducing it a little bit is simply not an option at present under
consideration. From this point of view the hammer-blow was
necessary in the circumstances: leave it out as a whole from
your possible world, and the chestnut remains round.

A much more serious objection concerns what we may call,
by contrast, alternative over-determination, or what have been
called fail-safe causes. Let us list some examples, some of which
are favourites with writers on moral and legal responsibility.

(1) A man i1s shot dead by a firing squad, at least two
bullets entering his heart at once, either of which would have
been immediately fatal.

(1) Lightning strikes a barn in which straw is stored, and a
tramp throws a burning cigarette butt into the straw at the
same place and at the same time: the straw catches fire.

(111) ‘. . . conditions (perhaps unusual excitement plus con-
stitutional inadequacies) [are] present at 4.0 p.m. that guarantee
a stroke at 4.55 p.m. and consequent death at 5.0 p.m.; but an
entirely unrelated heart attack at 4.50 p.m. is still correctly
called the cause of death, which, as it happens, does occur at
5.0 p.m.’

(1v) Smith and Jones commit a crime, but if they had not
done so the head of the criminal organization would have sent

other members to perform it in their stead, and so it would have
been committed anyway.

(v) A man sets out on a trip across the desert. He has two
enemies. One of them puts a deadly poison in his reserve can

of drinking water. The other (not knowing this) makes a hole
in the bottom of the can. The poisoned water all leaks out before

the traveller needs to resort to this reserve can; the traveller
dies of thirst.5

3 1 touched on this problem in ‘Causes and Conditions’, American Philosophical
Quarterly, 11 (1965), 245-64, esp. 250—2. Examples (ii) and (iv) are borrowed from
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In each of these five cases, we cannot say of either of the
candidates for the role of cause that it was necessary in the
circumstances for the effect. If either of the two bullets had not
been fired, the man would still have died. If the lightning had
not struck, the straw would still have caught fire; and equally
if the tramp had not thrown the butt away. If Smith and Jones
had suddenly abandoned a life of crime, the same crime would
still have been committed by the other members of the gang;
but equally if those other members had not been ready to act,
the crime would still have been committed, as it was, by Smith
and Jones. If the heart attack had not occurred, the stroke
would have carried the man off at 5.0 p.m.; but if the condi-
tions for the stroke had been absent, the heart attack would still
have killed him as and when it did. If the can had not been
punctured, the traveller would have died of poison, perhaps
even sooner than he actually died of thirst; but if it had not
been poisoned, he would have died just as and when he did.

But though they have this common feature, these examples
fall into two groups. In (iii) and (iv) we have no hesitation 1n
making specific causal statements, that the heart attack caused
the man’s death, and that the actions of Smith and Jones
brought about the criminal result. In (v) also it seems clear to
me that the puncturing of the can caused the traveller’s death,
but as Hart and Honoré say that ‘it is impossible to give a
satisfactory answer to this question in terms of either B or ( or
both causing A’s death’, and that ‘their mutual frustration of
each other’s plan precludes us from saying that either caused
A’s death’, I need to explain and defend my view of this case.

Where we have no hesitation in making causal statements we
can tell some more detailed causal story: we can say how the
heart attack caused the man’s death, how Smith and Jones
committed the crime. But the rival story about the alternative
or reserve cause cannot be completed. The conditions for the
stroke did not actually lead to a stroke, and since there was no
stroke, no stroke led to death. The reserve members of the

K. Marc-Wogau, ‘On Historical Explanation’, Theoria, xxviil (1962), 21333, the
latter coming originally from P. Gardiner, The Nature of Historical Explanation,
p. 101. Example (iii) is quoted from M. Scriven, review of E. Nagel, The Structure
of Science, in Review of Metaphysics (1964). Example (v) is based on a modification
by Hart and Honoré (Causation in the Law, pp. 219—20) of a hypothetical case
devised by J. A. McLaughlin, Harvard Law Review, Xxx1x (192 5-6), 149, 155 n. 25.
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gang remained in reserve. What we accept as causing each
result, though not necessary in the circumstances for that result
described in some broad way, was necessary in the circumstances
for the result as 1t came about.

This matter can be thoroughly clarified if we introduce here
a distinction which will be discussed more fully in Chapter 10,
between facts and events both as causes and as results or eflects.
In (v) the puncturing of the can brought it about that the
traveller died of thirst, that is, it caused his dying of thirst
(though 1t prevented his dying of poison). But we cannot say
that the puncturing of the can brought it about that he died,
or caused his dying—since he would have died anyway, 1if it
had not been punctured. That he died, and that he died of thurst,
are distinguishable facts, and hence distinguishable results. So,
as long as we are dealing with fact-results, it is not surprising
that the puncturing of the can should have brought about the
second of these but not the first. But if we think of an effect as
a concrete event, then the event which was the traveller’s death
was also his death from thirst, and we must say that the punc-
turing of the can caused it, while the poisoning did not. For a
concrete event effect, we require a cause, or causal chain, that
leads to it, and it 1s the chain puncturing-lack-of-water-thirst-
death that was realized, whereas the rival chain that starts with
poison-in-can was not completed. In this way I would defend
my judgement that the traveller’s death—that is, the concrete
event—was caused by the puncturing of the can, but at the
same time explain the doubts felt by lawyers (and others) about
this case as due to the equally correct judgement that his dying
—that 1s, the fact that he died on this journey—was not caused
by the puncturing of the can.

These distinctions vindicate our general thesis that ‘X caused
Y” entails ‘X was necessary in the circumstances for 1”: appar-
ently conflicting answers arise from some uncertainty or equi-
vocation about what 1s to count as ¥, whether it is a concrete
event or a fact, and if so, which fact. If ¥ is the fact that the
traveller died of thirst, then the puncturing of the can both
caused and was necessary in the circumstances for V. If 1 is
the fact that the traveller died on this journey, then the punc-
turing of the can neither caused 1 nor was necessary in the
circumstances for 1. If 1" is the traveller’s death qua concrete
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event, which was, among other things, a death from thirst, the
puncturing of the can both caused and was necessary in the
circumstances for 7.

In the dubious cases of alternative over-determination, such
as (i) and (ii), it is natural to reject such statements as “This
bullet caused his death’ and ‘The lightning caused the fire’. In
these cases even a detailed causal story fails to discriminate
between the rival candidates for the role of cause, we cannot
say that one rather than the other was necessary in the cir-
cumstances even for the effect as it came about. Even 1t we take
the effect as a concrete event all that was clearly necessary for
it in the circumstances was in (i) the volley and in (11) the
lightning/cigarette-butt cluster of events, and it is such clusters
that we can confidently take as causing these effects. ‘But which
item in the cluster really caused (or ‘“‘brought about) this
effect (or “‘result’”’)?’ is a sensible question in so far as it asks
for a discrimination between the alternative ‘causes’ by way of
the filling in of a more detailed account. But if no more detailed
correct account would provide the desired discrimination, this
question has no answer.

For instance, if, as in an example mentioned earlier, a match
is struck and touched with a red-hot poker at the same time,
and a flame appears, we can say that the striking and the
touching together caused the flame to appear, since if neither
of them had occurred in the circumstances no flame would have
appeared, but if the match was affected in both these ways
simultaneously, we cannot say that either by itself caused this.
Our ruling in these cases agrees with what we said about slot-
machine M, where a shilling was put in and a bar of chocolate
came out, but the bar might have come out even if no shilling
had been put in: if on this particular occasion a bar of chocolate
would (not merely might) have come out anyway, then the
insertion of the shilling did not cause its appearance. This 1s
a strange case of causal over-determination, because one of the
rival factors is a null one: the bar would, on the present hypo-
thesis, have come out spontaneously. But even a null alternative
in a case of alternative over-determination is enough to prevent
the other alternative from causing the result.

So far, then, we can defend the conclusion reached earlier:
the statement that X caused 1 entails that X was necessary 1n
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the circumstances for 7, but it does not entail that X was in the
strong sense sufficient in the circumstances for 7. But the latter
often holds as well.

Something very like this 1s the main negative thesis of Pro-
fessor Anscombe’s Inaugural Lecture: contrary to a long
dominant philosophical tradition, causes need not be ‘sufficient’
for their effects, need not ‘necessitate’ them. Raymond Martin
also has detended a ‘necessity thesis’ while criticizing a ‘sufhi-
ciency thesis’ which he finds in an earlier work of mine.°

But 1s there anything still to be said for the sufficiency thesis?
A corollary of its rejection 1s that causal consequence is not
formally analogous to logical consequence, legal consequence,
and so on. If Q 1s a logical consequence of P, then P 1s logically
sufficient for Q. If, given R, O 1s a logical consequence of P,
then, given R, P is logically suthcient for Q. Similarly it Q 1s a
legal consequence of P, then P 1s, in the circumstances, legally
sutficient for Q. And this holds in general for other sorts of
consequences. But by our present account, Q may be a causal
consequence of P without P being causally suflicient for Q even
in the circumstances. This 1s strange, and yet it seems correct.
There being a radon atom here now 1s a causal consequence of
there having been a radium atom here a little earlier, but if
radioactive decay 1s a non-deterministic process there are no
circumstances such that in them the earlier presence of the
radium atom was sufficient (in the strong, counterfactual sense)
for the radon atom’s being here now: the former might not
have decayed, and even if it had the latter might also have
decayed already. Similarly it Jim, who is colour-blind, and his
wife Alice, who carries no gene for colour-blindness, have a
daughter, Jane, who has a son, Tom, and Tom is colour-blind,
then Tom’s being colour-blind 1s a causal consequence of Jim’s
being colour-blind ; but the latter gave only a fifty-fifty chance
that any son of Jane would be colour-blind. |

On the other hand, if P caused (. we can surely say that Q
occurred because P did; the latter 1s practically equivalent to
‘Since P occurred, Q occurred’; a since-statement can be fairly

6 G. E. M. Anscombe, Causality and Determination; Raymond Martin, ‘The
Sufficiency Thesis’, Philosophical Studies, xxi11 (1972), 205—11; Martin, who criticizes
my ‘Causes and Conditions’, American Philosophical Quarterly, 11 (1965), 24564,
sent me an earlier version of his paper in 1969.
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aptly described, in Goodman’s terms, as a factual conditional,
that is, as adding to the open non-material conditional ‘If P
occurred, Q occurred’ the presupposition that P did occur (and
hence that Q did so too). Putting these steps together, we seem
compelled to take ‘P caused Q’ as entailing the non-material
conditional ‘If P occurred, Q occurred’, which would commait
its user to the counterfactual ‘If Q had not been going to occur,
P would not have occurred’, that is to the strong counterfactual
sufficiency of P for Q.

Another argument on the same side is that a future causal
statement ‘P will cause Q’ or ‘P would cause Q’ seems to claim
that P is sufficient in the circumstances for Q , that if P occurs,
Q will occur also, and that if Q is not going to occur, neither
is P. Even if we were right in saying that a past tense singular
causal statement entails only that the cause was necessary, not
also sufficient, in the circumstances for the effect, this may be
characteristic of past tense uses rather than of causal statements
in general.

It seems, then, that the analysis of a tenseless singular causal
statement ‘P causes Q’ should include both the non-material
conditionals ‘If P occurs, Q occurs’ and ‘If P does not occur,
O does not occur’, and therefore also their contrapositives, each
of which will change into a counterfactual if the speaker takes
its antecedent not to be fulfilled. But different parts of this con-
cept will be stressed in different settings. When P and Q are
both known to have occurred, it is natural to lay stress on the
counterfactual form of the second conditional; but if their
occurrence is problematic, it is natural to emphasize the open
form of the first conditional, though the second 1s also 1n force.
The general notion of a cause is of something which 1s both
necessary and sufficient in the circumstances for its effect, but
where the cause and the effect have both actually occurred we
do not require that the cause should be sufficient in the strong
counterfactual sense.

Some writers who have recognized that causes need not be
sufficient for their effects have drawn the further conclusion that
our ordinary concept is primarily probabilistic. Thus Patrick
Suppes? argues that ‘the everyday concept of causality 1s not
sharply deterministic’ from the evidence that we may say “His

7 A Probabilistic Theory of Causality, p. 7.
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reckless driving 1s bound to lead to an accident’, where © *“lead
to”’ conveys the causal relation between the reckless driving
and the predicted accident’ and yet ° ‘“‘is bound to’” means
[only] that the probability 1s high’. But this is a confusion.
Saying that A4 1s likely to cause B does not put likelihood into
the causing 1tself: it could (though it does not) mean that A4 1s
likely to necessitate B, and I think it does mean that 4 is likely
to be, in some particular case, necessary in the circumstances
for B. What will fulfil this probabilistic prediction 1s an actual
crash for which the man’s reckless driving was necessary in the
circumstances. Similarly Suppes i1s right in claiming that a
mother who says that her child is afraid of thunder does not
mean that a state of fright ensues whenever the child hears
thunder, but rather that there is a fairly high probability of
this; but when the child 1s actually frightened by thunder, the
thunder 1s necessary in the circumstances for its state of fright.

Thus 1t may often happen that the only fully explicit causal
generalization that a speaker is prepared to make is a prob-
abilistic one, and yet he may still be taking 1t that the causal
relation 1n any particular case that fulfils it 1s one of necessity,
and perhaps also suiliciency, in the circumstances. To go
straight from this evidence to a probabilistic theory is a mistake,
and one that results from holding on to the Humean doctrine
that causation is essentially general while admitting that causal
claims need not involve umiversal generalizations. Against this
I shall argue (in Chapter 3) for the primacy of singular as
opposed to general causal statements.

These points seriously undermine Suppes’s project of analysing
causation as a whole 1in terms of probabilities. We can admit,
none the less, that there may be probabilistic or statistical laws,
and singular sequences of events which in some sense fulfil
them, and that both of these can be called causal in a broad
sense. These will be discussed in Chapter g, with particular
reference to problems about the form and content of statistical
laws and the interpretation of the ‘probabilities’ associated with
them—problems which Suppes does not bring out or resolve.
For the present, however, we can affirm that a cause is ordinarily
taken to be necessary in the circumstances for its effect, and
perhaps suflicient in the circumstances as well.

We cannot, however, conclude that necessity-in-the-circum-
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stances 1s the distinguishing feature of a cause. As we saw, one
collateral effect may be necessary in the circumstances for an-
other, but it is not said to cause the other. Also, if X caused 7,
we have seen that X may be in the strong sense sufficient in the
circumstances for ¥, If it is, then 1" will be necessary in the
circumstances for X; but we shall not say that ¥ caused X.

Such counter-examples show that another relation, which we
may call causal priority, 1s thought of as being required, along
with necessity-in-the-circumstances, for causing. Of a pair of
collateral effects, neither i1s causally prior to the other, and in
our other example since X caused 7, X was causally prior to ¥,
and 1 was therefore not causally prior to X. But it seems that if
any X 1s both necessary in the circumstances for and causally
prior to 7, we shall say that X caused 17; also, wherever we are
prepared to say that X caused 1 we are prepared to say that
X was necessary in the circumstances for and causally prior to
Y. The distinguishing feature of causal sequence 1s the con-
junction of necessity-in-the-circumstances with causal priority.

But this conclusion is rather hollow until we have said more
about causal priority. A full discussion of this notion, and of the
whole problem of the direction of causation, will be under-
taken in Chapter 7; but a preliminary account will be 1n place
here.

The core of the notion of causal priority i1s that the world
has some way of running on from one change to another. But
we can speak with any accuracy only when we associate causal
priority with some kind of sufficiency or necessity. Thus X 1s
sufficient in the circumstances in the weak sense for and causally
prior to 1 provided that if X 1s put into the world in the cir-
cumstances referred to and the world runs on from there, ¥
will occur. Similarly X is necessary in the circumstances for and
causally prior to 1} provided that if X were kept out of the world
in the circumstances referred to and the world ran on from
there, 17" would not occur. And X i1s sufficient in the circum-
stances 1n the strong sense for and causally prior to 1" provided
that if X were put into the world 1n the circumstances reterred
to and the world ran on from there, ¥ would occur. Sufficiency-
in-the-weak-sense plus causal priority i1s shown by an experiment
on the actual world ; but necessity and sufficiency-in-the-strong-
sense plus causal priority involve counterfactual claims, and
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therefore 1nvolve assertions about how the world would have
run on 1f something different had been done: they involve
thought about the independent running of a merely possible
world.

We have already illustrated this in suggesting a way out of
the difficulty about collateral effects. We thought of construct-
ing a possible world which was just like the actual world up to
the point where, 1n the actual world, the proposed antecedent
occurs, of excluding this antecedent from the possible world and
the letting that world run on: if and only if the result did not
occur in that possible world were we prepared to say that the
antecedent was n the special sense necessary in the circumstances
for the result. That ‘special sense’ of ‘necessary in the circum-
stances’ 1s what we now recognize as the conjunction ‘necessary
in the circumstances for and causally prior to’.

But this account needs some adjustment to make it generally
applicable. Our proposal to make the possible world just like
the actual one up to the point of time at which the proposed
antecedent X occurs 1n the actual world would have the un-
desired result of making temporal priority necessary, though
not sufficient, for causal priority. For if ¥ had occurred before
X in the actual world, it would already have been included,
by the above proposal, in the possible world: we should have
left no chance that the exclusion of X from the possible world
might, as that world ran on, exclude 1" also. But temporal
priority 1s not conceptually necessary for causal priority. We
can coherently consider the possibility of backwards or time-
reversed causation. To leave room for this, we must modity the
suggested account. We must think of somehow excluding an X
from a possible world at a time ¢{; (where X occurred in the
actual world at {;) without prejudice to the question whether
a Y occurred in that possible world (as it did in the actual one)
at an earlier time f#,. But to combine this with the notion of
letting the possible world run on, we must think of excluding X
indirectly, by excluding some other possible event W which
actually occurred at a still earlier time #; and which 1s believed
to be necessary in the circumstances for X. Our possible world
1s to have the same circumstances as the actual world, but to
diverge from it by the exclusion of IV at ¢;; from there on it is
allowed to run on by whatever laws of working the actual
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world obeys. This leaves open the possibility that there should
be among these laws a backward causal one such that this
indirect exclusion of X would carry with it the non-occurrence
of Y. If ¥ does occur in our possible world at £,, then X is not
necessary in the circumstances for and causally prior to 1t; but
if 1" does not occur in our possible world at £,, X may be so,
though there are other possibilities which 1t 1s not easy to
exclude. (These details are discussed in Chapter 7.)

The notion of necessity-in-the-circumstances-plus-causal-
priority, then, involves the thought of what would happen when
a possible world, constructed by some appropriate alteration
from the actual world, was allowed to run on. It presupposes
that the actual world has some laws of working—not neces-
sarily strictly deterministic ones—which can be carried over to
the possible world. But it does not require that in order to use
this notion we should know what those laws of working are.

I have explicitly added the notion of causal priority to that
of being necessary in the circumstances. But I must admit that
the terms ‘necessary’ and ‘sufficient’ are often so used as to
include a suggestion of causal priority: even where a cause 1s
sufficient in the circumstances in the strong sense for its effect
we find it strange to say that the effect is necessary in the
circumstances for the cause, just because the effect 1s not
causally prior to the cause. However, there are senses of ‘neces-
sary’ and ‘sufficient’ which do not include causal priority and
which are exhausted by the appropriate conditional analyses,
and I think it makes things clearer if we use ‘necessary’ and
‘sufficient’ in these simpler senses, and introduce causal priority
as a further element.

In so far as we have used conditionals, especially counter-
factual ones, in our analysis of the concept of causation, that
analysis is incomplete until these conditionals have themselves
been explained. A view of conditionals has probably been
implicit in what I have already said; to make it explicit I want
simply to take over conclusions that I have reached elsewhere.®
A non-material conditional statement introduces a supposition
(the antecedent) and asserts something (the consequent) within
the scope of that supposition. The conditional ‘If P, O’ can be
paraphrased by ‘Suppose that P; on that supposition, Q’; or

8 In Chapter g of Truth, Probability, and Paradox.
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again by ‘In the possible situation that P, Q also’. This account
holds for all non-material conditionals; a counterfactual adds
to this the suggestion that the antecedent does not hold in the
actual world. If so, there 1s liable to be a certain arbitrariness
in the choice of ‘the possible situation that P’°, or in other words
of the particular possible world of which the consequent is being
asserted. It 1s a consequence of this analysis that only some
conditionals are capable of being true or false. A conditional
whose antecedent 1s fulfilled will be true if its consequent 1s true
and false if its consequent is false. But if the antecedent of a
counterfactual 1s, as i1ts user believes, unfulfilled, 1t cannot be
true or false in this way. A counterfactual whose antecedent
entails 1ts consequent can be allowed to count as true. But most
counterfactuals cannot achieve truth in this way either, and
will be neither true nor false, though they may be acceptable
or unacceptable, well or poorly supported, and so on.

We are led, then, towards two conclusions which are similar
to Hume’s. Statements of singular causal sequence involve in
their analysis counterfactual conditionals which on the present
showing are not capable of being true; so the singular causal
statements cannot be true either. (They can still be false in
rather obvious ways: ‘X caused 17 will be false, for example,
if either X or 1 did not occur.) Also, whether they can be true
or not, these counterfactual conditionals describe possible situa-
tions or possible worlds, they are concerned with suppositions
and their consequences or accompaniments, they do not
describe what actually occurred, let alone what was observed
to occur, 1n the actual individual sequence. They state what
would have happened, not what did happen. Necessity,, then,
the distinguishing feature of causal sequences, 1s not something
that can be observed in any of those sequences. The case for
saying this is even stronger than Hume’s case for saying the
same about necessity,. Gonsequently a question analogous to
one of Hume’s arises here: how do we acquire the idea of
necessity,, since we do not derive it from anything we observe
in the individual causal sequences to which we apply 1t? It
looks as if a psychological account 1s called for; as I said at the

9 A similar conclusion is reached by A. J. Ayer, Probability and Evidence, pp. 132—9.
But for me this is only a tentative conclusion, which will be qualified at the end

of Chapter 8.
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end of Chapter 1, Hume’s resort to psychology was not wrong
in principle but merely premature.

The item for which we must seek a psychological explanation
is not, as Hume thought, the idea of a support for a prion
inferences from one distinct existence to another, but the sort
of thinking that is expressed by the counterfactual conditional,
‘If in these circumstances X had not occurred, 1" would not
have occurred either’, coupled with the notion of X’s causal
priority to ¥, the thought that the actual world ran on from
X to 7, and that the appropriate possible world would run on
from the exclusion of X to the non-occurrence of 1. Let us take
the counterfactual first, leaving aside the priority. It can be
paraphrased as ‘Suppose that in these circumstances X did not
occur; then 1" did not occur either’ or ‘Given these circum-
stances, in the possible situation that X did not occur, ¥ did
not occur’. For the general capacity and tendency to make
suppositions, to consider possibilities that appear not to be
realized, I can offer no explanation beyond the obvious evolu-
tionary one; this capacity and tendency are of some value to
their possessors and could have been fostered by the ordinary
processes of natural selection. But it is worth stressing here that
although we express this kind of thinking in words, its develop-
ment need not have waited for the development of language.
It is not essentially tied to verbal expression, and there 1s some
reason to suppose that other, non-verbal, animals share this
capacity with us. Possibilities can be literally envisaged rather
than described.™ But, given that we have this general tendency,
can we explain the particular ways in which we employ it?
That is, can we explain how, having supposed X not to have
occurred in these circumstances, we decide what else to assert
within the scope of this supposition, or how to fill out our
picture of this merely possible situation? We can distinguish a
sophisticated and a primitive way of doing this. The sophistic-
ated way uses general propositions which we take to be con-
firmed by observations of the actual world, but which we feel
justified in extending beyond the instances in which they are
confirmed not only to other actual instances but to merely
possible ones which are related to the confirming instances in

10 Cf, Truth, Probability, and Paradox, p. 100.
82440638 C
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the same way that other actual instances would be.!* These are
combined with the supposition, and consequences drawn by
deductive reasoning from the combination are asserted within
the scope of the supposition. This sophisticated way of develop-
iIng a supposition anticipates a well-known procedure of
‘natural deduction’. The primitive way of doing the same job
relies not on this combination of inductive and deductive
reasoning, but on imagination and analogy. I have observed
another situation very like the present one, in which (unlike
the present one) no event of the X type occurred. I borrow
features from that other situation to fill out my imaginative
picture of the possible situation that in the present circum-
stances X did not occur. In particular, if no event of the 1" type
occured 1n that other situation, I see the possible situation that
X did not occur in the present circumstances as continuing
without the occurrence of 1. The sort of observation that can
be immediately used in this imaginative analogizing is that pre-
scribed for Mill’s Method of Difference: two otherwise very
similar instances, in one of which both the ‘cause’ and the
‘effect’ occur, and in the other of which neither of these occurs.
Such a pair of instances may be found in a number of different
ways, but the most obvious, and presumably the most fruitful
original source of the causal concept, 1s provided by the ‘before
and after’ observation. In an otherwise apparently static situa-
tion, one striking change (X) occurs, followed shortly afterwards
by another (1°). The situation before X occurred, when equally
Y did not occur, provides the control case or negative instance,
while the later situation, in which both X and 1" occurred, pro-
vides the experimental case or positive instance. And 1n a quite
primitive and unsophisticated way we can transfer the non-
occurrence of 1” from the before situation to a supposed later
situation 1in which, similarly, X did not occur, and form the
thought which is expressed by the statement ‘If X had not
occurred, ¥ would not have occurred’, or, in other words,
‘X was necessary 1n the circumstances for 1°.

But this is only one part of our ordinary i1dea of necessary
connection. We have also to account for the other element, the
causal priority. It seems undeniable that this notion arises from
our experience of our own active interventions in the world. If

11 Cf. Truth, Probability, and Paradox, pp. 117-18, and Chapter 8 below.
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I introduce the change X into an apparently static situation and
then the other change 1 occurs, I not only see X as in the weak
sense sufficient in the circumstances for 1, but also see X as
causally prior to 1. I see the actual world as running on from
my introduction of X to the occurrence of 1. If, further, I think
(for the reasons just outlined) of X as necessary in the circum-
stances for 7, I see the possible world in which I do nof introduce
X as running on without ?”s occurring. I seem then to have
introduced into the actual world not only X, but the whole
X-Y sequence; but I seem to have done so by operating
on the X end of it. The notion of the actual world’s running on
from—not to—X, and of a possible world’s similarly running on
from not-X, is derived from this complex experience of inter-
vening and then waiting for results. Rightly or wrongly, I see
myself as a free agent in introducing X, and therefore rule out
the possibility that anything else in the objective situation 1s
causally prior to X, that the world ran on to X; I therefore
rule out also both the possibility that X and 1" should be col-
lateral effects of some common cause and the possibility that
Y should have caused X, even if I see 7, as I well may, as being
necessary in the circumstances for X.

We can, then, find natural and presumably instinctive ways
of thinking which would be expressed by the counterfactual
conditionals and assertions of causal priority which we have
given as the analysis of necessity;, of the distinguishing teature
of causal sequence. But just as our analysis of necessity, differs
from Hume’s equation of it with necessity,, so our account of
the psychological mechanism involved is different. The key item
is a picture of what would have happened if things had been
otherwise, and this is borrowed from some experience where
things were otherwise. It is a contrast case rather than the
repetition of like instances that contributes most to our primi-
tive concept of causation.

My main concern in this chapter has been to analyse our
actual concept of causing, to formulate what we commonly take
to be the distinguishing mark of causal sequences, and then,
since this has turned out not to be an observed feature of those
sequences, to sketch an explanation of our thinking in this way.
In this analysis the major item is that a cause 1s thought to be
both necessary and sufficient in the circumstances for its eftect,
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but that the sufficiency 1s less firmly required than the necessity,
particularly where the sequence i1s known to have occurred.
But whatever our actual concept may be, it 1s obvious that we
can construct causal concepts as we wish, which may be useful
for particular purposes. We can speak, if we like, of necessary
causes, and make 1t explicit that sufliciency 1s not required. Or
we can speak of sufficient causes, and make 1t explicit that neces-
sity 1s not required. Or we can make 1t plain that we are
requiring both necessity and sufficiency in the circumstances.
But the general pattern on which such concepts are constructed
1s that we combine the appropriate non-material conditional(s)
with the notion of causal priority. But all such causal concepts
are somewhat superficial: there may well be further backing
for these conditional descriptions, further relations in the objects
that encourage us to speak and think in these ways.



5

Causal Regularities'

ON~E of Hume’s legacies is the regularity theory of causation.
In his definitions, which aim at reform rather than analysis of
our ordinary concepts, he equates causation as it really exists
in the objects with regular succession. Such regularity 1s, as we
saw in Chapter 1, well fitted to play the role of necessitys, that
is, of something that would license causal inference but not
a priori, not from a knowledge of the individual cause or efiect

on 1its own.
It was argued in Chapter 2 that an initial analysis, at least,

of our ordinary causal concepts could be given in terms of
certain conditional statements, especially certain counter-
factuals: in asserting singular causal sequences we are talking,
in part, not only about what has occurred but about what
would or would not have occurred had things been dififerent,

I The ideas underlying this chapter were originally presented in ‘Causes and
Conditions’, American Philosophical Quarterly, ii (1965), 245-64. I have tried to take
account of a number of discussions of this article, both published and unpublished,
notably the criticisms made by Jaegwon Kim in ‘Causes and Events: Mackie on
Causation’, Fournal of Philosophy, 1xviii (1971), 426—41. In particular, I have tried
to clarify my account by maintaining, as I did not in the original article, a firm
distinction between types of events (‘generic events’, ‘properties’) and the indi-
vidual events that instantiate them, more or less as recommended in Part IV of
Kim’s article.

The account of eliminative induction used in this chapter was first presented in
my article ‘Mill’s Methods of Induction’, in Encyclopedia of Philosophy, ed. Paul
Edwards, vol. 5, pp. 324-32. A fuller statement of it is given in the Appendix.

The ultimate credit for much of what is said here must go to J. S. Mill, but in
recent years a number of philosophers have, independently of one another and
using different approaches, produced improved accounts which are essentially
alike even in respects in which they could not be derived from Mill. I have noticed
particularly those of Konrad Marc-Wogau, “On Historical Explanation’, Theora,
xxviii (1962), 213-33, and of Michael Scriven, in a review of Nagel’s The Structure
of Science, Review of Metaphysics, xvii (1964), 40324, and in ‘The Logic of Cause’,
Theory and Decision, ii (1971), 49-66, but there are, 1 believe, more than a few
others. Such a convergence of independent approaches suggests that we may be

getting near to the truth.



6o CAUSAL REGULARITIES

that 1s, about some merely possible situations and events. We
have, 1 suggested, two ways of doing this, a primitive one and
a sophisticated one. The primitive one relies on imagination
and analogy, but the sophisticated one uses general proposi-
tions, which sustain the counterfactual conditionals. If we have
inductive reasons—reasons that carry us beyond the support-
ing observations—for believing that all situations of a certain
kind develop 1n a certain way, we find plausible the counter-
factual conditional statement that if this situation had been of
that kind 1t too would have developed in that way. Regularity
statements, i1f inductively supported, will sustain the condi-
tionals which an initial analysis of causal statements brings to
light. The meaning of causal statements 1s given by the condi-
tionals, but their grounds may well include the corresponding
regularities.

It 1s therefore appropriate to inquire how far a regularity
theory will go as an account of causation as it exists in the
objects. Regularity has at least the merit that it involves no
mysteries, no occult properties like necessity,. It is true that an
unqualified regularity, holding for unobserved as well as
observed instances, obviously cannot be observed: but we can
say quite explicitly what it would be. And there is no need to
introduce the mystery of a special sort of regularity, a ‘nomic
universal’, to account for the ability of causal laws to sustain
counterfactual conditionals.? Yet there 1s some obscurity in the
notion of regular succession. Hume’s account, as we noted, is
careless and imprecise: if the regularity theory 1s to be given a
fair trial we must begin by describing more accurately and in
more detail the forms of regularity which might count as the
whole or as part of causation in the objects.

Mill’s account 1s a great improvement upon Hume’s: he
explicitly recognizes a number of important complications. ‘It 1s
seldom, 1if ever, between a consequent and a single antecedent
that this invariable sequence subsists. 1t 1s usually between a
consequent and the sum of several antecedents; the concurrence
of all of them being requisite to produce, that 1s, to be certain
of being followed by, the consequent.’? We may put this more

2 T have argued this point in Truth, Probability, and Paradox, Chapter 3, pp. 114—
19, but it 1s considered further in Chapter 8 below.

3 System of Logic, Book 111, Ch. 5, Sect. 3.
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formally. There are certain factors—that is, types of event or
situation—which we can symbolize as 4, B, C, etc., and the effect
(Mill’s ‘phenomenon’) P occurs whenever some conjunction of
factors occurs—say the conjunction of 4 and B and C, which we
shall symbolize as ABC—but not when only some of these con-
juncts are present. All ABC are followed by P, but it 1s not the
case that all AB are followed by P, and so on. (The references
to ‘sequence’, to ‘following’, of course mean that the ‘consequent’
occurs, in each individual instance of the causal sequence, fairly
soon after all the ‘antecedents’ are assembled, and in the appro-
priate spatial region. There is some looseness in these notions,
which may reflect a real inadequacy in the regularity theory,
but let us postpone this objection and assume that we under-
stand well enough what counts as sequence.) Mill also points
out that there can be what he calls a plurality of causes.

It is not true that one effect must be connected with only one cause,
or assemblage of conditions; that each phenomenon can be pro-
duced only in one way. There are often several independent modes
in which the same phenomenon could have originated. One fact
may be the consequent in several invariable sequences; it may
follow, with equal uniformity, any one of several antecedents, or
collections of antecedents. Many causes may produce mechanical
motion: many causes may produce some kinds of sensation: many
causes may produce death. A given effect may really be produced
by a certain cause, and yet be perfectly capable of being produced

without 1t.4

In our symbolism, this means that we may have, say, not only
‘All ABC are followed by P’ but also ‘All DGH are followed by
P’. Now the conjunction of these two propositions is equivalent
to ‘All (ABC or DGH) are followed by P’. A plurality of causes
is tantamount to a disjunctive antecedent, as an assemblage ot
conditions is to a conjunctive one: allowing for both, we have
a disjunction of conjunctions. Now suppose that there 1s a
finite set of assemblages of conditions that produce P, say ABC,
DGH, and 7KL. It may well be that P occurs only when at least
one of these conjunctions has occurred soon before in the right
region. If so, all P are preceded by (ABC or DG or Pl
(There is, of course, no logical necessity that this should be so.
Events might occur in a disorderly way: P might sometimes

4 Thid., Book III, Ch. 10, Sect. I.



62 CAUSAL REGULARITIES

occur without there having occurred, just before in the right
region, any assemblage of conditions which is always followed
by P. But at present I am considering cases where this is not
so. That 1s, we may have a pair of (roughly) converse universal

propositions, ‘All (ABC or DGH or JKL) are followed by P’
and ‘All P are preceded by (ABC or DGH or FRL)’.

In discussing such forms of regularity, it will be convenient
to use the terms ‘necessary condition’ and ‘sufficient condition’
in senses different from, though related to, the senses in which
these phrases were used in Chapter 2. There, a necessary condi-
tion, for example, was related to a counterfactual conditional;
‘X was a necessary condition for ¥”° meant ‘If X had not
occurred, 1" would not’, where ‘X’ and ‘1" stood for particular
events. But we are now using letters to stand for types of event
or situation, and ‘X is a necessary condition for 1~ will mean
that whenever an event of type 1" occurs, an event of type X
also occurs, and ‘X 1s a sufficient condition for 77 will mean
that whenever an event of type X occurs, so does an event of
type Y.

Then 1in the case described above the complex formula ‘(4ABC
or DGH or fKL)’ represents a condition which 1s both necessary
and sufficient for P: each conjunction, such as ‘ABC”, represents
a condition which 1s sufficient but not necessary for P. Besides,
ABC i1s a mimimal sufficient condition: none of its conjuncts is
redundant: no part of it, such as AB, is itself sufficient for P.
But each single factor, such as A4, is neither a necessary nor a
sufficient condition for P. Yet it 1s clearly related to P in an
important way: 1t 1s an msufficient but non-redundant part of an
unnecessary but suffictent condition: 1t will be convenient to call
this (using the first letters of the italicized words) an tnus con-
dition.5

Mill includes 1in his assemblages of conditions states, that is,
standing conditions, as well as what are strictly speaking events.
He also stresses the importance of factors which we should
naturally regard as negative, for example the absence of a
sentry from his post. It may be the consumption of a certain
poison conjoined with the non-consumption of the appropriate

5 This term, ‘inus condition’, was introduced 1n ‘Causes and Conditions’, having
been suggested by D. C. Stove; the term ‘minimal suflicient condition’ was used
by K. Marc-Wogau in ‘On Historical Explanation’, 7heoria, xxviii (1962).
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antidote which 1s invariably followed by death. If a certain
type of event is symbolized as C, then not-C, or C, will be the
absence of any event of that type. It may be that although AB
alone is not sufficient for P—because ABC( 1s regularly followed
by not P—ABC is sufficient for P. Mill is reluctant to call such
a negative condition as ¢ a cause, but speaks instead of the
absence of counteracting causes; if ¢ is needed as a conjunct
in the minimal sufficient condition ABC, then C itself is a
counteracting cause.®

A further complication, for which Mill does not provide, 1is
the recognition of a causal field in the sense explained in
Chapter 2. The ‘antecedents’ and ‘consequents’ will not, in
general, be events that float about on their own, they will be
things that happen to or in some subject or setting. In discuss-
ing the causes of death, for example, we may well be concerned
with the dying of human beings who have been living in an
ordinary environment. If so, human beings and this environ-
ment together constitute the field. We shall not then regard
the facts that these are human beings, or that they are in this
ordinary environment, as causal factors: these will not figure as
conjuncts in such a condition as ABC. The causal field in this
sense 1s not itself even part of a cause, but i1s rather a back-
ground against which the causing goes on. If we sum up such
a field as F, and allow for the various points made by Muill,
we arrive at the following typical form for a causal regularity:

In F, all (ABC or DGH or JKL) are followed by P, and, in F,
all P are preceded by ABC or DGH or FKL).

For some purposes this may be simplified to

All F (ABC or DGH or FKL) are P and all FP are (ABC or
DGH or FKL).

That 1s, some disjunction of conjunctions of factors, some of
which may be negative, 1s both necessary and sufficient for the
effect in the field in question. But what then is the cause? Mill
says that “The cause . . . philosophically speaking, 1s the sum
total of the conditions positive and negative’,” in other words
such a conjunction as ABC; but if we go as far as this there is
no good reason why we should not go further and equate ‘the

6 System of Logic, Book III, Ch. 5, Sect. 3. 7 Ihbid.
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cause, philosophically speaking’ rather with the complete dis-
junction of conjunctions, such as (ABC or DGH or 7KL). It is
this that 1s both necessary and suflicient for the effect (in the
field) as causes have often been assumed to be. And when
speaking from a regularity point of view, it will be convenient
to call this the full cause. But what 1s ordinarily called a cause,
or what 1s referred to by the subject of a causal verb, is practic-
ally never anything like this; rather, in general causal state-
ments, like “The consumption of more than such-and-such a
dose of aspirin causes death’, the cause 1s a factor such as is
represented, say, by ‘A’ in our formula, and in singular causal
statements like “T'aking this dose of aspirin caused his death’
the cause is an instance of some such type of event as is repre-
sented by ‘A’. That is, what 1s typically called a cause is an
inus condition or an individual instance of an inus condition,
and it may be a state rather than an event.

A regularity theory that 1s to have any chance of being
defended as even a partial description of causation in the objects
must deal in regularities of this complex sort. And such a theory
has considerable merits. It seems quite clear that there are
many regularities of succession of this sort, and that progress
in causal knowledge consists partly in arriving gradually at
fuller formulations of such laws. Also, even these complex
regularities could play the role of necessity,, they could license
the sorts of causal inference that Hume thought so important.
If (ABC or DGH or FKL) is both necessary and sufficient for P
in F, and this is known or believed, then if an instance of ABC
in F'1s observed, an inference to the conclusion that an instance
of P will follow 1s in order, while if an instance of P 1n F is
observed, and there is reason to believe that neither DGH nor
FKL (as a whole) has occurred at the right time and place, an
inference to the conclusion that ABC has occurred and therefore
that an instance of 4 has occurred 1s in order. Complex regu-
larities still license inference from cause to effect and from
eflect to cause.

Moreover, they will sustain the various kinds of conditionals
that come to light in the analysis of causal concepts. First, and
most important, is the one which states that the individual
cause-event was necessary in the circumstances for the effect,
for example ‘If he had not eaten of that dish, he would not have
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died’. Such a conditional, I have argued,® can be understood
as saying ‘Suppose that he did not eat of that dish; then (within
the scope of that supposition) he did not die’ or ‘In the possible
situation where he did not eat of that dish, he did not die’.
Now if there is some regularity of something like the form sug-
gested above—though no doubt with many more disjuncts—
giving the ‘full cause’ of death of human beings in an ordinary
environment, and one of the minimal suflicient conditions, say
ABC, is the conjunction of consuming at least such-and-such
an amount of a certain poison (which was in the dish in ques-
tion, but nowhere else) with not taking the appropriate antidote
and not having one’s stomach evacuated within a certain time,
and this minimal sufficient condition was realized on this occa-
sion but none of the other minimal sufficient conditions was
realized, then from the supposition that on this occasion he did
not eat of that dish it follows that A4 did not occur on this
occasion; from this, together with the second half of the regu-
larity, of the form ‘All FP are (ABCor etc.)’, and the information
that none of the other disjuncts, summed up here as ‘etc.’,
occurred on this occasion, it follows that P did not occur in
F on this occasion; such an inference justifies the assertion,
within the scope of the supposition that he did not eat of that
dish, that P did not occur, that is, that he did not die, and
hence sustains the conditional ‘If he had not eaten of that dish
he would not have died’.

Secondly, although I argued in Chapter 2 that we do not
always require that an individual cause should be suthcient as
well as necessary in the circumstances for its eftect, I had to use
rather odd indeterministic examples in order to discriminate
between necessity and sufficiency in the strong sense. Most
individual causes, it appears, both are and are taken to be
sufficient in the circumstances in the strong sense: we can say
that if in the circumstances he had not been going to die, he
would not have eaten of that dish. This counterfactual condi-
tional is sustained, analogously with the previous one, by the
first half of the regularity ‘All ' (ABC or etc.) are P’ together
with the information that both B and ( were absent on this
occasion; for these together with the supposition that he did
not die entail first that none of the disjuncts occurred on this

8 Truth, Probability, and Paradox, pp. 92—108.
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occasion, then that 4 did not occur (since BC did), and hence
that he did not eat of that dish. So ‘He did not eat of that dish’
can be asserted within the scope of the supposition that he did
not die, and this is equivalent to the required counterfactual.

Thirdly, it 1s commonly held that a causal claim entails that
if a sufficiently similar antecedent had occurred on other occa-
sions (when in fact it did not) a similar consequent would have
occurred. This means, in this case, that if ABC had occurred in
F on some other occasion, P would have, and it 1s clear that
this counterfactual too is sustained, in much the same way, by
the first half of the suggested regularity. '

On the other hand, although such complex regularities may
hold in the objects, we must admit that they are seldom, if
ever, known 1n full. Even in a matter of such intimate and
absorbing interest as the death of human beings, we cannot
confidently assert any complete regularity of this kind. We do
not know all the causes of death, that 1s, all the different closely
preceding assemblages of conditions that are minimally suffi-
cient for death. And even with any one cause, we do not know
all the possible counteracting causes, all the factors the nega-
tions of which would have to be conjoined with our positive
factors to make up just one minimal sufficient condition. Gausal
knowledge progresses gradually towards the formulation of such
regularities, but it hardly ever gets there. Causal regularities as
known are typically incomplete; they have rather the form

AlF(A...B...orD...H...or...)areP,and all FP are
(A s o BB e O s« o B o s s OF .y s 5)

where the dots indicate further as yet unknown conjuncts and
disjuncts that have still to be filled in. What we know are
certain elliptical or gappy universal propositions. We do not
know the full cause of death in human beings, but we do know,
about each of a considerable number of items, that it 1s an
inus condition of death, that, as we ordinarily say, it may cause
death. |

The same knowledge that 1s expressed by such elliptical uni-
versal propositions can be expressed, alternatively, by proposi-
tions in which second-order existential quantifications precede
the universal ones. Thus the knowledge that 4 is an inus
condition of P in /¥ may be formulated thus:
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For some X and for some 1 all F(4X or ¥) are P, and all
FP are (AX or 7).

The suggestion that causal regularities as known are com-
monly of this sort may provoke two questions. Of what use 1s
such exiguous information? And how is knowledge of such a
curious form acquired? We can show, however—surprising
though this may be—that such knowledge can be of great value,
and that it may be discovered in just those ways in which we
do most commonly acquire causal knowledge.

First, this information still permits causal inferences (in both
directions), but makes them more tentative. Knowing that
something of the form (4X or ¥)—where 4 is known but X
and 1" are not—is both necessary and sufficient for P in F, we
may well have reason to believe that the X, whatever 1t may
be, is often present; if so, we can infer from an observed occur-
rence of A that P is fairly likely to follow. X will, of course,
include the negations of all the counteracting causes, whatever
they may be; and we may well have reason to believe that
though there may be many as yet undiscovered counteracting
causes they are absent, and their negations theretore are present,
on this occasion. There may be many undiscovered antidotes
to this poison, but this victim is unlikely to take any of them.
Again, without being able to specify 1"in any great detail, we
may have some reason to believe that it is likely to be absent on
this particular occasion. 7, of course, may be partly known; it
may be known that some of the other disjuncts it covers are of
the forms BZ, CW, etc., where B and C, say, are known, though
2 and W are not. If so, we can check that these disjuncts at
least are absent by discovering that B and C are; that 1s, we
can check that none of the other known causes (that is, 1nus
conditions) of P in F is present on this occasion. And then we
can infer, still tentatively but with some probability, from the
occurrence of P on this occasion that 4 has also occurred.
Typically we infer from an effect to a cause (inus condition)
by eliminating other possible causes.

Since we can often infer, with probability, an effect from a
cause, we can similarly infer, in corresponding circumstances,
the absence of a cause from the absence of an effect. And since
we can often infer, with probability, a cause from an efiect, we
can similarly infer the absence of an effect from the absence of
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a cause. Consequently the gappy universal propositions, the
incompletely known complex regularities, which contribute to
such inferences will still sustain, with probability, the counter-
factual conditionals that correspond to these inferences, that is,
statements of the forms ‘It 4 had not occurred, P would not’
and ‘If P had not been going to occur, 4 would not’. And the
gappy universal in allowing inference from cause to effect will
equally sustain the subjunctive conditional that if this cause
occurred again in sufficiently similar circumstances, so would the
eflect, while leaving itopen and unknown just what such sufficient
similarity requires. Gappy universals, then, still sustain all the
types of conditionals commonly associated with causal statements.

Moreover, exiguous though it 1s, this information allows us to
engage, though of course with something less than complete
confidence, in the production and the prevention of effects by
way of causes. If X, whatever 1t may be, 1s often present, we
may hope, by introducing an instance of 4, to bring about a P.
Equally, by eliminating a known cause, 4, of P, we have done
something to prevent the occurrence of P, and of course if there
are several such known causes, say 4, B, and ((—that is, if the
necessary and sufficient condition has the form (4X or B<Z or
CW or ... —then we do the best we can to prevent P by pre-
venting the occurrence of 4 or B or (; just what X, <, and W
may be i1s then of no practical importance. And this, surely, is
how in many fields intelligent practice goes on. We operate
with, or on, factors about which we know only that they can,
and perhaps often do, help to produce certain results. We take
what precautions we can, but failure does not necessarily show
that a plan was 1ll-conceived ; and there 1s equally such a thing
as undeserved success.

Secondly, the elliptical character of causal regularities as
known is closely connected with our characteristic methods of
discovering and establishing them: it 1s precisely for such gappy
statements that we can obtain fairly direct evidence from quite
modest ranges of observation. Of central importance here is
what Mill called the Method of Difference ; but we can improve
on his formulation of it.

This 1s one of the set of methods of eliminative induction.
Like any other such method, it can be formulated in terms of
an assumption, an observation, and a conclusion which follows
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by a deductively valid argument from the assumption and the
observation together. To get any positive causal conclusion by
a process of elimination, we must assume that the result—the
‘phenomenon’ whose cause we are seeking—has some cause.
While we can make some progress with the weaker assumptions
that it has only a sufficient cause, or only a necessary cause, the
most significant results emerge when we assume that there 1s
some condition which is both necessary and suflicient for the
occurrence (shortly afterwards and in the neighbourhood) of
the result. Also, if we are to get anywhere by elimination, we
must assume a somehow restricted range of possibly relevant
causal factors, of kinds of event or situation which might in some
way help to constitute this necessary and sufficient condition.
Let us initially include in our assumption, then, a list of such
possible causes, possibly relevant factors, say 4, B, C, D, £, etc.—
though as we shall see later, we do not in fact need a lust. Even
if we had specified such a list of possibly relevant factors, it
would in most cases be quite implausible to assume that the
supposed necessary and sufficient condition we are seeking 1s
identical with just one of these factors on 1ts own; we expect
causal regularities to involve both assemblages of conditions
and a plurality of causes. The plausible assumption to make,
therefore, is merely that the supposed necessary and sufiicient
condition will be represented by a formula which is constructed
in some way out of some selection from the list of single terms
each of which represents a possibly relevant factor, by means of
negation, conjunction, and disjunction. However, any formula
so constructed is equivalent to some formula in disjunctive
normal form—that is, one in which negation, if it occurs, 1s
applied only to single terms, and conjunction, if it occurs, only
to single terms and/or negations of single terms. So we can
without loss of generality assume that the formula for the sup-
posed necessary and sufficient condition is in disjunctive normal
form, that it is at most a disjunction of conjunctions in which
each conjunct is a single term or the negation of one, that 1S,
a formula such as ‘(ABC or GH or ¥)’. Summing this up, the
assumption that we require will have the form:

For some <, £ is a necessary and sufficient condition for the
phenomenon P in the field F, that is, all FP are { and all
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F< are P, and < 1s a condition represented by some formula
in disjunctive normal form all of whose constituents are

taken from the range of possibly relevant factors A, B, C,
i), &, ete;

Along with this assumption, we need an observation which
has the form of the classical difference observation described
by Mill. This we can formulate as follows:

There 1s an instance, /,, in which P occurs, and there is a
negative case, JN;, in which P does not occur, such that
one of the possibly relevant factors, say A, is present in I
but absent from N;, but each of the other possibly relevant
factors is either present in both /; and /N, or absent both
from /; and from ;.

An example of such an observation can be set out as follows,
with ‘a’ and °p’ standing for ‘absent’ and ‘present’:

P A o By sl v iddno i b
1 P oo dRoiniii®e bi® neBobga,
Ny a a p a a D :

Given the above-stated assumption, we can reason as follows
about any such observation:

Since P i1s absent from /N, every suflicient condition of P is
absent from /V;, and therefore every disjunct in £ is absent
from ;. Every disjunct in £ which does not contain 4
must either be present in both /; and N, or absent from
both, since each of its constituents 1s either present in both
or absent from both; so every disjunct in < which does not
contain A 1s absent from /; as well as from N;. But since P
1s present in /;, and < 1s a necessary condition of P, < 1is
present in /;. Therefore at least one disjunct in < 1s present
in /,. Therefore at least one disjunct in < contains 4. And
it must contain 4 un-negated, if 1t 1s to be present in /;
where 4 1s present.

What this shows 1s that £, the supposed necessary and sufh-
cient condition for P in F, must have one of these forms: (4),
(AX), (Aor 1), (AX or T). That 1s, 4 is either an inus condi-

tion for P in F, if the necessary and suflicient condition 1s of

the form (4X or Y)—that is, if there are both other factors
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conjoined with 4 and other disjuncts as well as the one 1n which
A figures—or, as we may say, better than an inus condition, if
the necessary and sufficient condition has one of the other three
forms. Our assumption and the difference observation together
entail a regularity of the form

For some X and for some ¥ (which may, however, be null),

all F (AX or 1) are P, and all /P are (AX or 1').

This analysis is so far merely formal. To justity my suggestion
that we can obtain fairly direct evidence for regularities of this
form from modest ranges of observation I must show that it 1s
sometimes reasonable to make the required assumptions and
that we can sometimes make the corresponding observations.
A number of points can be stated in support of this claim.

First, the actual listing of possibly relevant factors 1s not
needed in practice: this was only a device for formal exposition.
All that matters 1s that any features other than the one, A,
that is eventually established as an inus condition (or better)
should be matched as between I, and N, that there should be
no other likely-to-be-causally-relevant difference between these
two cases: what features they agree in having or in lacking 1s
irrelevant. In a causal inquiry in a field in which we already
have some knowledge we may, of course, already know what
sorts of item are likely to be relevant, and so can check that
these are matched between the two cases; but if an inquiry 1s
starting from cold in a field in which little is known, the only
available criterion of possible relevance is spatio-temporal
neighbourhood: we simply have to see that things are, as far
as possible, alike in the space-time regions where an instance
of A4 is followed by an instance of P (our /;) and where there 1s
neither an instance of 4 nor one of P (our N,).

Secondly, there are at least two well-known ways in which
some approximation to the classical difference observation is
often achieved. One of these is the before-and-after observa-
tion. Some change, 4, is introduced, either naturally or by
deliberate human action, into an otherwise apparently static
situation. The state of affairs just after this introduction 1s our
I,, the state of affairs before it is N;. If this introduction 1s
followed, without any further intervention, by some other
change P, then we can and almost instinctively do reason as the
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Method of Difference suggests, concluding both that this
instance of 4 helped to produce this instance of P, and that 4
generally 1s at least, in Mill’s terms, an indispensable part of the
cause of P. The singular causal judgement in such a case could,
as I said in Chapter 2, arise in a primitive way from imaginative
analogizing; but the corresponding general judgement requires
something like the pattern of reasoning that we have just been
trying to formalize; and of course once we have this general
causal judgement, 1t could i1n turn sustain the counterfactual
conditionals implicit 1n the singular judgement. The second
well-known approximation to the difference observation is the
standard controlled experiment, where what happens in the
‘experimental case’—our /;—1i1s compared with what happens,
or fails to happen, in a deliberately constructed ‘control case’
which i1s made to match the experimental case in all ways
thought likely to be relevant other than the feature, A4, whose
effects are under 1nvestigation.

Thirdly, 1t may seem to be in general difficult to satisty the
requirement of the Method of Difference, that there should be
only one point of difference between /; and ;. But fortunately
very little really turns upon this. Suppose that two possibly
relevant factors, say 4 and B, had been present in /; but absent
from N,;. Then reasoning parallel to that stated above would
show that at least one of the disjuncts in < either contains A4
un-negated, or contains B un-negated or contains both. This
observation still serves to show that the cluster of factors (4, B)
contains something that is an inus condition (or better) of P in
F, whether 1in the end this turns out to be A alone, or B alone,
or both these, or the conjunction AB. Similar considerations
apply if there are more than two points of difference. However
many there are, an observation of the suggested form, coupled
with our assumption, shows that a cause—an 1nus condition or
better—Ilies somewhere within that cluster of features in which
I, differs from N,. It does not, of course, show that the other
features, those shared by /; and N,, are irrelevant; our reason-
ing does not, as some misleading formulations of the method
suggest, exclude factors as irrelevant, but positively locates
some at least of the relevant factors within the differentiating
cluster. This point rebuts a criticism sometimes levelled against
the eliminative methods generally, that they presuppose and
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require a finally satisfactory analysis of causal factors mnto their
simple components, which we never actually achieve. On the
contrary, any distinction of factors, however rough, enables us
to start using such a method. We can proceed, and there 1s no
doubt that discovery has often proceeded, by what we may call
the progressive localization of a cause. Using the Method of Difier-
ence in a very rough way, men discovered first that the drink-
ing of wine causes intoxication. The cluster of factors crudely
indicated by the phrase ‘the drinking of wine’ contains some-
where within it an inus condition of intoxication. Later, by
distinguishing various possibly relevant factors within this
cluster, and making further observations and experiments of
the same sort, they located a cause of intoxication more pre-
cisely—the consumption of the alcohol contained in the wine.
In a context in which the cluster of factors is put in or leit out
as a whole it is correct to say, of any particular case, ‘He would
not have become intoxicated if he had not drunk that wine’.
But in a context in which alcohol and certain other constituents
were put in or left out separately, it would be correct to say
rather ‘He would not have become intoxicated if he had not
consumed that alcohol’. Did the wine make him drunk? At one
level of analysis, of course it did; but in relation to a finer
analysis of factors it was not strictly speaking the wine but the
alcohol it contained that made him drunk. In difierent con-
texts, different specifications of a cause or inus condition may

be equally correct.
Fourthly, it is instructive to contrast the Method of Difference

as a logical ideal with any concrete application of it. If the
assumption and the observation were known to be true, then
the conclusion, asserting a typical causal regularity, would be
established. No doubt the assumption and the observation are
never known with certainty, but it may still be reasonable to
accept them provisionally, and, if so, our formal analysis shows
that it is equally reasonable to accept the regularity conclusion.
In particular, once the assumption 1s accepted, we may well be
in a position to say that we cannot see any other diflerence that
might be relevant between I; and N, and consequently that
we cannot see any escape from the causal conclusion.

Fifthly, we need not and in practice do not rely so heavily
on a single observation (with just one /; and one JV;) as our
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formal account might suggest. Of course there might, in such
a single pair of cases, be an unnoticed but relevant further
difference which undermined our reasoning. It might be that
our control case did not match our experimental case closely
enough, or, in a before-and-aiter observation, that some other
relevant change occurred at the critical time. But repeating the
experiment or the observation reduces this danger. If we can
add an I, and an /,, and an /; and an N,;, and so on, and each
time the presence of A is the only noticed diflerence between
the two sets of antecedent conditions, 1t becomes progressively
less likely that any other relevant change occurred just at the
right moment on each occasion—unless, of course, this other
change is itself connected with 4 by what Mill calls some fact
of causation. But it is important to note that it 1s not the mere
repeated co-occurrence of 4 -and P that supports the causal
conclusion ; we are not moving over from the Method of Difter-
ence to the Method of Agreement; what we are relying on is
the repetition of a sequence which on each single occasion was
already, because of the Method of Difterence pattern it appeared
to exhibit, prima facie a causal one. The repetition merely con-
firms this by greatly reducing the likelihood that some unnoticed
factor might be undermining this prima facie interpretation.
Sixthly, it is worth noting that the assumption required, while
it 1s of course a deterministic one, 15 much weaker than the
usual formulations of the uniformity of nature. We need not
assume that every event has a cause, but merely that for events
of the kind in question, P, in the field in question, F, there is
some, possibly very complex, necessary and suflicient condition.
It is true that we also need to assume that this condition 1s made
up from a range of possibly relevant factors that is restricted in
some way: if we have no previous causal knowledge in the
relevant sphere, we have to take spatio-temporal nearness as a
criterion of possible relevance. But this is not a final or absolute
assumption: if, using it as a working assumption, we reach some
conclusion, assert some causal regularity, but then this 1s dis-
confirmed by further observations, we can always relax this
working assumption and look a bit further afield for possibly
relevant differences. There 1s, no doubt, still a philosophical
problem about what justifies any such deterministic assumption,
however local and however weak. But at least this analysis
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makes it clearer what precise form of assumption 1s needed to
back up our ordinary detecting and establishing of causal
regularities. In particular, I hope to have shown that while we
can agree with von Wright that ‘in normal scientific practice
we have to reckon with plurality rather than singularity, and
with complexity rather than simplicity of conditions’, this does
not mean, as he says, that ‘the weaker form of the Deterministic
Postulate . . . is practically useless as a supplementary premiss
or ‘“‘presupposition’’ of induction’.?

Towards the end of Chapter 2 I said that although necessity;,
the distinguishing feature of causal sequences, is not something
that can be observed, we can explain how a certain sort of
observation can set off a psychological process of imaginative
analogizing that can yield a singular causal judgement. We
can now add to this by explaining how a not implausibly strict
assumption, coupled with that same sort of observation, can
entail a causal regularity statement of the form we ordinarily
use, and that this statement in turn will sustain the correspond-
ing singular causal judgement.

It is a further merit of such an account of complex but in-
completely known regularities that it disposes altogether of a
type of objection that is sometimes brought against regularity
(or ‘Humean’) theories of causation in general. Geach, for
example, says that

. the laws that scientists aim at establishing are not de jfacto
uniformities, either necessary or contingent. For any alleged uni-
formity is defeasible by something’s interfering and preventing the
effect. . . . Scientists do not try to describe natural events in terms
of what always happens. Rather, certain natural agents . . . are
brought into the description, and we are told what behaviour 1s
proper to this set of bodies in these circumstances. If such behaviour
is not realized, the scientist looks for a new, interfering agent. . . .

And he goes on to argue that ‘interference just cannot be logic-
ally brought into a uniformity doctrine of causality’; criticizing
some of Mill’s statements, he says that Mill ‘retreats into saying
that physical laws do not state what does happen, but what
would failing interference happen; but this is to abandon the
Humian position’.1°

9 A Treatise on Induction and Probability, p. 135.
10 Three Philosophers, by G. E. M. Anscombe and P. T. Geach, pp. 102-3.
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It will be clear from what has been said above that though
interference could not be brought into a doctrine of simple
uniformities, it is easily accommodated in a doctrine of complex
uniformities. Interference is the presence of a counteracting
cause, a factor whose negation is a conjunct in a minimal
suflicient condition (some of ) whose other conjuncts are present.
The fact that scientists rightly hesitate to assert that something
always happens is explained by the point that the complex
uniformities they try to discover are nearly always incompletely
known. It would be quite consistent with an essentially Humean
position—though an advance on what Hume himself says—to
distinguish between a full complex physical law, which would
state what always does happen, and the law as so far known,
which tells us only what would, failing interference, happen;
such a subjunctive conditional will be sustained by an incom-
pletely known law. Moreover, the rival doctrine can be under-
stood only with the help of this one. What it would be for
certain behaviour to be ‘proper to this set of bodies in these
circumstances’, what Aquinas’s tendencies or appefilus are,
remains utterly obscure in Geach’s account; but using the
notion of complex regularity we can explain that 4 has a
tendency to produce P if there is some minimally sufficient con-
dition of P in which A4 i1s a non-redundant element. (This 1s,
indeed, not the only sense of the terms ‘tend’ and ‘tendency’.
We could say that 4 tends to produce P not only where 4 con-
joined with some set of other factors is always followed by P,
but also where there is an indeterministic, statistical, law to the
effect that most, or some, instances of 4, or some definite per-
centage of such instances, are followed by P, or perhaps where
an A has a certain objective chance of being followed by a P.1!
These statistical tendencies are not reducible even to complex
regularities: if they occur, as contemporary science asserts, then
they constitute something different from, though related to,
strict deterministic causation. But they have little to do with
Geach’s problem of interference.)

Does this improved and corrected account of causal regu-
larities, with all its merits, constitute a defence of a regularity
theory of causation? Can we identify causation with the holding

11 See Chapter g below. Objective chance is also discussed in Truth, Probability,
and Paradox, Chapter 5.
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of regularities of this sort? No progress can be made with this
problem unless we keep separate the three sorts of question,
what do causal statements mean, what do we know about
causation and how do we know it, and what constitutes causa-
tion as it 1s in the objects themselves.

It seems very clear that singular causal statements do not
mean that the sequences about which they are made are
instances of regularities of any sort. In the Humean tradition
there i1s a doctrine that they ought to mean this, but Hume him-
self, as we have seen, did not claim that they do so. As I have
argued 1n Chapter 2, the main part of our concept of the dis-
tinguishing feature of a causal sequence is expressible by a
counterfactual conditional, or, what comes to the same thing,
by the assertion that the cause was necessary in the circum-
stances for the effect, and the meaning of a singular causal
statement will be analysable into the conjunction of this with,
probably, some further claims or suggestions.

It 15, however, sometimes said that causal statements are
implicitly general. It is easy to refute the claim that a singular
causal statement normally implies a simple regularity state-
ment, of the form that instances of a certain kind of event are
always, or even often, followed by instances of another kind of
event: the taking of a contraceptive pill may cause one woman’s
death although millions of women have taken large numbers of
exactly similar pills and survived. Nor can a singular causal
statement 1mply a complex but complete regularity statement,
since we commonly assert statements of the former kind when
we are quite unable to formulate any corresponding complete
generalizations. But perhaps singular causal statements imply
our elliptical generalizations, or the equivalent forms with
second-order existential quantifiers. It 1s not so easy con-
clusively to refute this suggestion, but since 1t 1s only 1n recent
years that a number of philosophers have approached a correct
formulation of the generalizations in question, we must say at
least that this would be an implication of which most users of
singular causal statements can be only very vaguely aware. In
fact, I would go further and say, referring to what I called (at
the end of Chapter 2) a primitive and unsophisticated way of
arriving at counterfactuals and the associated causal judge-
ments, that a singular causal statement need not imply even
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the vaguest generalization. This 1s true even of physical and
mechanical examples. One can judge that this (very hot) stone
was cracked by water being poured over it without being com-
mitted to any generalization, meaning only that the stone
would not in the circumstances have cracked had the water not
been poured on, and that this pouring was causally prior to the
cracking in the sense explained in Chapter 2. It 1s, of course,
even more obviously true of mental examples; 1 can judge that
Bill’s warning shout made me stop short of the precipice
without generalizations of any sort being involved.

On the other hand, I have argued that there 1s a sophisticated
way of arriving at causal and counterfactual statements which
does 1involve elliptical generalizations: one can use something
like the Method of Difference to establish such a generalization,
which will then sustain the counterfactuals involved in the
singular causal judgement. But even here 1t 1s the generaliza-
tion that supports the causal statement, rather than the causal
statement that implies the generalization. Also, it 1s worth
stressing that the generalization here 1s of the elliptical universal
form, 1t does not say what always or normally or generally or
even often happens—for example, careful checks might make it
probable that a certain pill had caused someone’s death even
if this was the very first time such a pill had had any 1ill effect
(though further cases of the same sort would confirm this con-
clusion), but the doctor who reached this conclusion would say
that the victim must have been unusually susceptible, that she
had some as yet unknown combination of characteristics which,
in conjunction with the consumption of the pill, would regularly
lead to death. Again, 1t 1s worth stressing that the generaliza-
tion need not be known in advance: it may be discovered and
(tentatively) established by the observation of the very sequence
of events about which the causal statement 1s made. Not even
the vaguest foreknowledge about what often happensis needed
to smooth the way even for a physical causal discovery. The
doctor (Sir Norman Gregg) who discovered that German
measles 1n pregnancy had caused eye detects in a number of
children had no previous reason for regarding this as anything
but the mildest of ailments, with no lasting effects. It 1s true
that previously known generalizations may contribute to a
causal conclusion, but they do so by supporting the belief that
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the other features present on this occasion would be unlikely to
have produced the observed result. If someone eats of a certain
dish, and then becomes ill, what helps to show that (something
1in) this dish made him ill is the fact that everything else that
he ate and drank on the same day, and everything else that he
then did, were of kinds and in quantities that he regularly ate
and drank and did without becoming ill. Such previously
known generalizations work, indeed, in the way explained by
what Mill called the Method of Residues: in effect, they are
used to construct a negative instance, corresponding to our JV,
instead of observing one, as in the classical form of the Method
of Diflerence.’? Even these previously known generalizations,
then, are only useful, not essential: an observed negative
instance that resembles sufficiently closely the positive one makes
them superfluous. No specific generalization, however vague,
then, needs to be known in advance in order to support the
interpretation of an observed sequence as causal: even for the
sophisticated way of handling this observation all thatis required
1s the assumption that what has happened is an instance of
some, probably complex, regularity, that some perhaps as yet
quite unknown and unsuspected uniformity is instantiated here.
The singular causal statement says that without A4, on this
occasion (our I;), P would not have occurred; this is very often
supported by the observation that without 4, on some other
similar occasion (our N,), P did not occur. In the sophisticated
procedure, this ‘did not’ supports the ‘would not’ because it is
assumed that there 1s some underlying regularity of behaviour;
it 1s this assumption that justifies the transfer of the non-
occurrence of £ from N, to the suppositional reconstruction of
I;. In the unsophisticated procedure, the transfer is made
imaginatively, by analogy; but one could say that to be prone
to make such 1maginative moves is somewhat like having an
unconscious belief that there 1s some underlying regularity
in the world. Even my judgement that I would not have stopped
if I had not heard Bill’s shout involves a similar transfer from
what 1 know of my own thoughts and movements before he
shouted to the hypothetical situation in which, a moment later,
I did not hear his shout. But it 1s only in these very tenuous
senses that singular causal statements, sophisticated or primitive,

12 See Appendix.
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physical or mental, are implicitly general, that they necessarily

assert or presuppose regularities of any sort.
But what about general causal statements? The statements

that heating a gas causes it to expand, that hammering brass
makes 1t brittle, and such related dispositional statements as
that strychnine is poisonous and that lead is malleable, can
indeed be interpreted as assertions that the cause mentioned or
indicated is an 1nus condition of the effect. But even here it
would be more appropriate to take the general statements as
quantified variants of the corresponding singular ones, for
example, as saying that heating a gas always or often or some-
times causes it to expand, where this ‘causes’ has the meaning
that ‘caused’ would have in a singular causal statement. How-
ever, the essential point 1s that singular causal statements are
prior to general ones, whereas a regularity theory of the mean-
ing of causal statements would reverse this priority.

The question whether regularities enter into what we know
about causation and into our ways of learning about it has
been answered incidentally in this discussion. The crucial and
outstanding question 1s to what extent such complex regularities
as we have described constitute causation as it 1s 1n the objects.

It 1s undeniable that we ordinarily suppose both that there
are some such regularities underlying many of the sequences
that we take to be causal and that in scientific inquiries, at
least in the physical and the biological sciences, we make pro-
gress towards fuller formulations of them. Whether these sup-
positions are correct can still be questioned. The methods so
far examined for establishing them rest upon assumptions of
uniformity which those methods cannot themselves establish:
to ask whether such success as they seem to have achieved can
be taken to have confirmed their assumptions, or whether those
assumptions can be justified or vindicated in some other way,
1s to raise the fundamental philosophical problem of induction
which I cannot pursue further here; though I noted in Chapter
1 (following Stove) that the reasons given by many of Hume’s
successors for supposing it to be insoluble are poor ones. But
assuming that this problem can be somehow solved or dis-
solved, that we are justified in placing some reliance upon our
ordinary methods of induction or of the confirmation of hypo-
theses, it seems very likely that there are in fact regularities of



CAUSAL REGULARITIES 81

this complex sort. The only plausible alternative view is that
the physical world works merely by statistical laws (which we
shall consider in Chapter g), and that these generate only
approximations to regularities of the form discussed here.

Even 1if we grant, provisionally, that such regularities are
involved in at least some cases of causation, we must still
question whether all cases of causation involve them, and
whether causation ever consists only in the holding of such
regularities.

The stock argument for a negative answer to this last question
is that we can point to regularities of succession that are not
causal: day regularly follows night, but night does not cause
day, and 1s not even a partial cause of day;®3 the sounding of
factory hooters in Manchester may be regularly followed by,
but does not cause, L.ondon workers leaving their work.™* Mill,
being aware of this problem, tried to solve it by saying that
causal sequences are not merely invariable but unconditional :
night 1s not unconditionally followed by day, because we can
describe changed conditions in which there would be night but
day would not follow. But this suggestion 1s in the end fatal
to the theory which 1t was designed to save. In the first place,
Mill himself has stressed that no ordinary causal sequences are
unconditional: what we commonly accept as causes are only
members of assemblages of conditions, positive and negative,
and only such a complete assemblage is unconditionally fol-
lowed by the effect. But this 1s a fairly superficial criticism.
There 1s a problem, to which we shall return, why some con-
ditional regularities should be not accepted as cases of the
earlier item causing the later, while other regularities, no less
conditional, are accepted as cases of causation. But there are
more fundamental objections to Mill’s way out. We must dis-
tinguish de facto unconditional regularity from counterfactually
unconditional regularity. If night in, say, Glasgow is always 1n
fact followed by day in Glasgow (it 1s evening in Glasgow when
the earth eventually blows up), then this regularity 1s de facto
unconditional; Mill’s protest that we know of conditions 1n

13 T. Reid, Essays on the Active Powers of Man; Mill, System of Logic, Book III,
Ch. 5, Sect. 6.

14 C. D. Broad, The Mind and its Place in Nature, pp. 455—-6. Broad’sactual

example is of workers going fo work, but the reverse is in some ways more con-
venient.
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which night would not be followed by day (for example, those
in which the earth blows up just before daybreak in Glasgow)
means only that this regularity i1s not counterfactually uncondi-
tional. Mill is claiming, then, that to be causal a regularity
must be counterfactually unconditional. But while this may
throw some light upon our concept of causation, it cannot apply
directly to our present question whether regularity constitutes
causation in the objects. For the holding of a counterfactual con-
ditional is not a fully objective matter: we must go back from
the conditional to whatever grounds make it reasonable to
assert it or to suppose it to hold. Now 1if we find some ‘causal
mechanism’, some continuous process connecting the antecedent
in an observed conditional regularity with the consequent, we
may be able to sort out some counterfactually unconditional
regularities which underlie the conditional one. (This will be
discussed and illustrated in Chapter 8.) On the other hand, even
if we can find no mechanism, no continuous connecting process,
and even if we believe that there 1s none to be found, we may
still assert, and have reason for asserting, that there 1s some
counterfactually unconditional regularity. Russell at one time
postulated, though he later rejected, ‘mnemic’ causation, in
which an earlier event (an experience) 1s the proximate cause of
a later one (a memory).'5 This would not mean that experiences
are unconditionally followed by rememberings, but it presum-
ably would mean that in an appropriate field (which would
have to include the survival, and the consciousness, of the
subject) some assemblage of conditions, including an experience,
was unconditionally followed by the corresponding memory,
but without any specific linking mechanism over and above the
mere survival of the intermittently conscious subject. This hypo-
thesis may well be false and 1s indeed, as Russell admitted,
extravagant, but it 1s not incoherent, and we could fairly easily
describe experiments and observations which might confirm it
by disconfirming alternative explanations of remembering.
Such a regularity, then, could be reasonably asserted to be
counterfactually unconditional; its instances would then fall
under our concept of genuine causal sequences, but all that was
present 1n the objects would be that pattern of regularities and

15 The Analysis of Mind, pp. 78-9; An Inquiry into Meaning and Truth, p. 297;
‘Reply to Criticisms’ in T he Philosophy of Bertrand Russell, ed. P. A. Schilpp, p. 70o0.
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irregularities, ‘agreements’ and ‘differences’, which we reason-
ably took as confirming this hypothesis and as disconfirming its
rivals. Of course, this and all similar hypotheses may well be
false; it may be that causation in the objects always does 1n-
volve continuous processes, but we cannot say that it must do
so, that such continuity must be added, even to those regularities
which we reasonably take as counterfactually unconditional,
in order to make them causal.

However, even if Mill could so far detend the claim that
counterfactually unconditional regularity 1s suflicient for causa-
tion, we can refute this claim by using, in a slightly different
way, the stock counter-examples to the regularity theory.
Typically, these are cases of branched causal patterns.’® A
common cause, the rotation of the earth relative to the sun, 1s
responsible for night in Glasgow, that 1s, for a period of, say,
twelve hours of darkness there, and also for the ensuing day,
that is, for a period of, say, twelve hours of light. A similar,
though more complicated, account can be given of the Man-
chester hooters and the London workers. Generalizing, we have
the sort of causal pattern that 1s roughly indicated by this

diagram:
B
A\ /
C

Diagram (iv)

Here C 1s the common cause, A one effect, and B the other; the
pattern 1s repeated over and over again, but each instance of 4
occurs just before the associated instance of B. But of course
this linear diagram is only rough: in fact other conditions will
be conjoined with ¢ to produce 4, and others again to produce
B: C 1s presumably only an 1inus condition of 4 and of 5. We
can concede to Mill that the A-B sequence is not uncondi-
tional. But it is not this that prevents A from being the (or a)
cause of B; for we can find, underlying this, an unconditional
sequence which is still not causal. Suppose that the full cause

16 But these are not the only counter-examples. More thoroughly accidental
regularities will be discussed in Chapter 8.
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of A1s (CX or 1), and the full cause of B1is (C< or W), X and <

being present whenever this whole pattern is instantiated. Then
clearly AY is unconditionally preceded by C, while CZ is uncond:-
tionally followed (after a longer time interval) by B; hence A¥YZ
is unconditionally followed by B, though 1Z presumably is not.
There 1s an unconditional sequence in which the antecedent
is an assemblage of conditions of which 4 is a non-redundant
member, and the consequent 1s B. In more concrete terms, the
sounding of the Manchester factory hooters, plus the absence
of whatever conditions would make them sound when it wasn’t
five o’clock, plus the presence of whatever conditions are, along
with 1its being five o’clock, jointly sufficient for the Londoners
to stop work a moment later—including, say, automatic devices
for setting off the London hooters at five o’clock, 1s a conjunc-
tion of features which 1s unconditionally followed by the
Londoners stopping work. In this conjunction the sounding of
the Manchester hooters 1s an essential element, for i1t alone, in
this conjunction, ensures that it should be five o’clock. Yet it
would be most implausible to say that this conjunction causes
the stopping of work in London. So the antecedent in even an
unconditional sequence may fail to cause the consequent. (And
this i1s not because the sequence is logically necessary, though
our description may have suggested this. Though I have spoken
of whatever conditions are sufficient for this or that, this is only
a way of indicating the concrete conditions 1" and <, whatever
they may be; 1" and < are not themselves logically related to
A, B, and C, though our descriptions of them are; the sequence
in which A7Z is followed by B is logically tontingent though
unconditional.)

Nor can this sort of counter-example be undermined by say-
ing that to be causal a sequence must be such as to be reasonably
taken to be counterfactually unconditional. For if the (CX or
V)-A and (CZ or W)-B sequences are counterfactually uncon-
ditional, so is the A¥J-B one. This sort of counter-example
shows, too, that adding a causal mechanism, a continuity of
process, 18 not enough; for if there are such mechanisms or
continuities between (' and 4 and between (' and B, there will
inevitably be a set of mechanisms, a resultant co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>