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 CAUSATION *

 H r UME defined causation twice over. He wrote "we may de-
 fine a cause to be an object followed by another, and where all
 the objects, similar to the first, are followed by objects similar

 to the second. Or, in other words, where, if thefirst object had not been,
 the second never had existed."'

 Descendants of Hume's first definition still dominate the philo-
 sophy of causation: a causal succession is supposed to be a succes-
 sion that instantiates a regularity. To be sure, there have been
 improvements. Nowadays we try to distinguish the regularities that
 count-the "causal laws"-from mere accidental regularities of suc-
 cession. We subsume causes and effects under regularities by means
 of descriptions they satisfy, not by over-all similarity. And we allow
 a cause to be only one indispensable part, not the whole, of the total
 situation that is followed by the effect in accordance with a law. In
 present-day regularity analyses, a cause is defined (roughly) as any
 member of any minimal set of actual conditions that are jointly suf-
 ficient, given the laws, for the existence of the effect.

 More precisely, let C be the proposition that c exists (or occurs) and
 let E be the proposition that e exists. Then c causes e, according to a
 typical regularity analysis,2 iff (1) C and E are true; and (2) for
 some nonempty set ? of true law-propositions and some set 3F of true
 propositions of particular fact, S and 5Y jointly imply CD E, al-
 though ? and 5F jointly do not imply E and 9f alone does not imply
 CD E.3

 Much needs doing, and much has been done, to turn definitions
 like this one into defensible analyses. Many problems have been over-
 come. Others remain: in particular, regularity analyses tend to con-
 fuse causation itself with various other causal relations. If c belongs
 to a minimal set of conditions jointly sufficient for e, given the laws,

 * To be presented in an APA symposium on Causation, December 28, 1973; com-
 mentators will be Bernard Berofsky and Jaegwon Kim; see this JOURNAL, this
 issue, pp. 568-569 and 570-572, respectively.

 I thank the American Council of Learned Societies, Princeton University, and
 the National Science Foundation for research support.

 1 An Enquiry concerning Human Understanding, Section VII.
 2 Not one that has been proposed by any actual author in just this form, so far as

 I know.
 3 I identify a proposition, as is becoming usual, with the set of possible worlds

 where it is true. It is not a linguistic entity. Truth-functional operations on prop-
 ositions are the appropriate Boolean operations on sets of worlds; logical relations
 among propositions are relations of inclusion, overlap, etc. among sets. A sentence
 of a language expresses a proposition iff the sentence and the proposition are true
 at exactly the same worlds. No ordinary language will provide sentences to ex-
 press all propositions; there will not be enough sentences to go around.
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 CAUSATION 567

 Under determinism any divergence, soon or late, requires some viola-
 tion of the actual laws. If the laws were held sacred, there would be
 no way to get rid of e without changing all of the past; and nothing
 guarantees that the change could be kept negligible except in the
 recent past. That would mean that if the present were ever so
 slightly different, then all of the past would have been different-
 which is absurd. So the laws are not sacred. Violation of laws is a
 matter of degree. Until we get up to the time immediately before e
 is to occur, there is no general reason why a later divergence to avert
 e should need a more severe violation than an earlier one. Perhaps
 there are special reasons in special cases-but then these may be
 cases of backward causal dependence.

 PREEMPTION

 Suppose that c1 occurs and causes e; and that C2 also occurs and does
 not cause e, but would have caused e if ci had been absent. Thus C2 is
 a potential alternate cause of e, but is preempted by the actual cause
 cl. We may say that c1 and c2 overdetermine e, but they do so asym-
 metrically.12 In virtue of what difference does cl but not c2 cause e?

 As far as causal dependence goes, there is no difference: e de-
 pends neither on c1 nor on c2. If either one had not occurred, the
 other would have sufficed to cause e. So the difference must be that,
 thanks to c1, there is no causal chain from C2 to e; whereas there is
 a causal chain of two or more steps from c1 to e. Assume for simplicity
 that two steps are enough. Then e depends causally on some inter-
 mediate event d, and d in turn depends on c1. Causal dependence is
 here intransitive: c1 causes e via d even though e would still have
 occurred without c1.

 So far, so good. It remains only to deal with the objection that e
 does not depend causally on d, because if d had been absent then cl
 would have been absent and C2, no longer preempted, would have
 caused e. We may reply by denying the claim that if d had been ab-
 sent then c1 would have been absent. That is the very same sort of
 spurious reverse dependence of cause on effect that we have just re-
 jected in simpler cases. I rather claim that if d had been absent, c1
 would somehow have failed to cause d. But ci would still have been
 there to interfere with c2, so e would not have occurred.

 DAVID LEWIS

 Princeton University

 12 I shall not discuss symmetrical cases of overdetermination, in which two over-
 determining factors have equal claim to count as causes. For me these are useless
 as test cases because I lack firm naive opinions about them.
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