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ABSTRACT 

It is argued that an analysis of causation using 

counterfactual conditionals can be given. Causes and 

effects are considered to be propositional entities, and 

a semantics for counterfactuals employing possible worlds 

is presupposed. The analysis stems from an attempt to 

handle cases proving problematic for other counterfactual 

analyses. Preempted causes, which would have been causes 

had they not been preempted by causes, are distinguished 

from causes by requiring that a causal chain connecting 

cause and effect exist. The condition is strengthened 

to require that the causal chain still would have existed 

even had the preempted causes been false. Causal chains 

are analyzed as sequences of true propositions satisfying 

two conditions: any member after the first would not have 

been true had its immediate predecessor alone been false, 

and the truth of any member of the sequence is sufficient 

for the truth of any subsequent member. The analysis is 

weakened slightly to permit many causes to oVerdetermine 

an effect. The analysis is then amended to exclude certain 

noncausal connections. Though it is true that had Socrates 

not died, Xanthippe would not have become a widow, his dying 

did not cause her to become a widow. To yield this result, 
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an analysis is offered of the relation that logically simple 

propositions bear to the more complex propositions that they 

make true. It is then proposed that the sets of simple 

propositions making the cause and effect true not entail 

the effect and the cause, respectively. Finally, an attempt 

is made to distinguish between cause and effect. It is 

argued that cases of backward causation are possible, and 

thus no analysis should require causes to be temporally 

prior to effects. It is proposed that only when there is 

symmetry with respect to the subjunctive conditions of the 

analysis should temporal considerations be employed to 

discriminate cause and effect. 



CHAPTER 1 

INTRODUCTION 

Few concepts playas central a role in philosophy 

as causation. It figures prominently in perennial prob

lems such as the compatibility of freedom and determinism, 

the mind-body problem, and the nature of human action. 

There are causal theories of reference, knowledge, per

ception and explanation. The importance of the concept 

of causation to philosophy derives from its importance 

to our commonsensical view of the world. Yet, despite 

its familiarity, it is a notion which has proven to be 

particularly recalcitrant to analysis. Though many 

accounts have been proposed, none has won general accept-

ance. 

An approach to the problem of analyzing causation 

which has gained recent favor employs subjunctive condi

tionals such as "Had there not been an ice storm, the 

plane would not have crashed." (Even though these condi

tionals need not have false antecedents and thus are not 

all contrary-to-fact conditionals, I will follow common 

practice and call them "counterfactuals.") The suggestion 

is that a causal relation holds just in case certain 

1 



counterfactuals hold: most notably, that the effect would 

not have obtained if the cause had not. 

An analysis along the above lines would not be 

particularly helpful if counterfactuals were as little 

un~erstood as causation. Until recently they were. 

However, by employing the notion of a ~sible world, 

precise truth conditions for counterfactuals have been 

proposed. Intuitively, a possible world is a state of 

affairs, a way things could have been. It is also a 

complete state of affairs, as it includes no fewer states 

of affairs than could possibly obtain together. Possible 

world semantics for counterfactuals are based on the 

following suggestion: a counterfactual is true in a world 

just in case its consequent holds in the nearest worlds 

in which its antecedent holds. In Chapter 2, I present 

a brief overview of theories attempting to make that 

suggestion precise. 

The counterfactual analysis of causation which I 

will propose owes much to the analyses proposed by David 

Lewis (1973a), Marshall Swain (1978) and John Pollock 

(1976). My analysis will take shape in the process of 

proposing problems for their accounts and then attempting 

to solve these problems. I briefly present their analyses 

in Chapter 3. 

Follo~ing Pollock, I ~vill take as my analysandum 

causal statements of the form, 'Its being the case that 

2 



P caused it to be the case that Q', where P and Q are 

propositions individuated as finely as are sets of possible 

worlds. (By identifying propositions with sets of worlds 

I do not mean to say that there are not propositional 

entities which can be more finely discriminated, such as 

objects of belief.) It is often assumed that causation 

should be analyzed as a relation between events. However, 

philosophers have many different notions of what an event 

is. If one individuates events as coarsely as does Donald 

Davidson (1970), then talk of one event causing another 

will not capture the full range of our causal discourse. 

To say merely that a party caused the neighbors to complain 

fails to distinguish between possible causes. It might 

be that the party's mere occurrence was sufficient, or 

its being raucous, or even its being orgiastic. Since 

we are able to make these distinctions in our ordinary 

causal talk, I believe that an analysis should be general 

enough to handle them. Furthermore, we know how to do 

certain important things with propositions. We know how 

to combine them into logical compounds, we know how the 

truth of certain wholes depends on the truth of the parts, 

and we have a precise criterion of individuation in logical 

equivalence. 

3 

One caveat: I will confine my analysis to causation 

in worlds that are deterministic. Whether and how causation 



can be understood if the world ° is indeterministic is too 

large and difficult an issue to be dealt with here. 

Deterministic worlds can be characterized in the following 

way. Let an initial segment of a world include all and 

only those states of affairs obtaining in that world prior 

to a given time. Divide the worlds into equivalence 

classes of worlds which share all of their laws and some 

initial segment. Deterministic worlds are those worlds 

that are in a class by themselves. 

There are well-known counterexamples to the con

dition that for p to cause Q, it must be that Q would not 

be true if p had not been true. Some cases make the con

dition appear too strong. Suppose that P and R are both 

causally sufficient for Q, but that P preempts R from 

causing Q. In such a case, there is a strong inclination 

on the part of many to regard P as a cause, even though 

Q would have been true even if P had not been true. There 

are other cases in which P does not preempt R, but both 

4 

P and R overdetermine Q. Some have thought that both should 

be said to cause Q. In Chapter 4, I will discuss various 

proposals to handle these cases, and present my own. 

In Chapter 5, I will consider a counterexample 

which shows that the above condition is too weak. Had 

Socrates not died, Xanthippe would not have become a widow, 

but his dyin0 did not cause her to become a widow. I 



will propose a condition which excludes this case from 

being analyzed as causal. I will also attempt to charac

terize other noncausal connections, such as epiphenomenal 

relations, which have posed problems for many accounts. 

In Chapter 6, I will consider ways to make causa

tion asymmetric. A popular way is to require that causes 

temporally precede their effects. However, this excludes 

the possibility of backward or simultaneous causation. 

I will consider whether such causation is possible, 

examine attempts to get an asymmetry without requiring 

temporal priority, and offer a condition of my own. I 

conclude with a proposed counterfactual analysis of 

causation. 

5 



CHAPTER 2 

POSSIBLE WORLD SE~~NTICS 
FOR COUNTERFACTUALS 

The concept of a possible world has proven par

ticularly useful in providing a framework for a semantics 

for counterfactua1s. The originator of this project was 

Robert Stalnaker (1968). The subsequent theories of 

David Lewis (1973b) and John Pollock (1976, 1981) owe 

much to Stalnaker's, though differing on many details. 

In this chapter I will examine these theories and explain 

where I stand on various points of disagreement. My 

primary goal is to offer some support for the principles 

of counterfactua1 logic which I employ in offering an 

analysis of causation. In the course of doing this, I 

will introduce vocabulary and notation which will later 

prove useful. 

Stalnaker's Theory 

Stalnaker (1968) attempts to give truth conditions 

for all sentences having a condItional form. As my concern 

is limited to subjunctive conditionals, I will ignore 

the issue of whether his theory is adequate to handle 

other types of conditional sentences. When is a sentence 
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of the form 'If A were the case then B would be the case' 

true?l Stalnaker proposes as a first approximation: 

"Consider a possible world in which A is true, and which 

otherwise differs minimally from the actual world. 'If 

A,.then B' is true (false) just in case B is true (false) 

in that possible world" (1968, p. 102). To give the 

analysis in more precise terms, Stalnaker employs selection 

functions which map a world-antecedent pair onto a world 

(intuitively, the closest world in which the antecedent 

is true). 

It will be easier to compare Stalnaker to Lewis 

if Stalnaker's semantics is stated in terms of orderings 

on worlds. Let W be the set of all possible worlds. Let 

~ be a function assigning to each world, a, an ordering 

< on the field w. 2 Read'S < y' as'S is at least as 
~a ~a 

7 

1. I use single inverted commas to function like 
Quine's eorner quotes. Single inverted commas will flank 
expressions in which metalinguistic variables are concate
nated with expressions in an object language. I will also 
use single inverted commas when mentioning an expression 
containing symbols. All punctuation of the English sentence 
in which such quoted expressions occur will be placed 
outside the single inverted comma. When I use inverted 
commas to perform non-logical syntactic tasks such as direct 
quotation, I will follow the non-logical, albeit convention
al, practice of putting punctuation within the inverted 
commas. 

2. It would be more accurate to allow the fields 
of the ordering assigned to each world to vary over subsets 
of W. This would allow, as Stalnaker does, inaccessibility 
between worlds. To minimize complication, I 8m making the 
plausible assumption that all worlds are inceraccessible. 



close to a as y'. Define's < y' to be'S < y & a ~ 

- (y ~a (3)'. Call an ordered pair, <w, <>, a Stalnaker
~ 

frame when for every a E W, < satisfies the following 
~a 

conditions: 

(1) (13) 13 < 13 
~a 

(Reflexivity) 

(13) (y) (0 ) [ (13 ~a y & y < 0) -+ 13 < oJ l 
~a ~a 

(2) 

(Transitivity) 

(S)(a =f (3 -+ a < (3) 
a (3) 

(Centering) 

(S)(y)(S ~a y V Y < (3) 
~a 

(4) 
(Comparability) 

(S)(y)[(S ~a y & y < (3) -+ 13 = yJ 
~a. 

(5) 

(Antisymmetry) 

The centering requirement has been disputed (e.g., Nute, 

1981, p. 142), but it has considerable intuitive support. 

It seems evident that a world is more similar to (or less 

different from) itself than any other world. 

A model, M, is based on a frame in the usual way: 

by augmenting the frame with a valuation assigning sets 

of worlds to sentence letters. The clauses of the truth-

definition for the sentential connectives is standard. 

Some additional notation will prove helpful. Let I IAI I 
be the set of worlds assigned by the model to the sentence 

letter 'A' (a subscript relativizing '! !·.411' to a model 

1. I am using 
tional. 

I . , -,. to symbolize the material condi-

8 



is understood). Let IIAII = II-All = w - IIAII; IIABII = 

I I A & B I I = I I A I I n I I B I I· Let r1 (A) = {SiS e: I I A I I & ex 

(y)(y e:IIAII - {S} + -(y ';:'0. S))} (intuitively, the set 

of closest A-worlds to ex). If we assume (4) and (5), 

M (A) has at most one member. ex 
We are now in a position to state Stalnaker's 

truth condition for 'If P were the case then Q would be 

the case' ('p > Q'): 

(6) 'P > Q' is true at ex iff Mex(p) ~ I IQI I 

Assuming (4) and (5), 'P > Q' is true at ex just in case Q 

holds at the nearest P-world, if there is one. 

Lewis's Theory 

Lewis (1973b, 1981a) has two criticisms of Stal-

naker's theory. First, Lewis maintains that ties should 

be allowed: distinct antecedent-permitting worlds can 

be equally close to a given world. Second., Lewis claims 

that there are entertainable antecedents, P, (since we 

9 

are assuming that all worlds are accessible, "entertainable" 

may be read as "logically possible") for which M (2) is 
ex 

empty. For such a P we have the mistaken result that 

'P > Q' is vacuously true for any Q. These two objections 

prompt Lewis to abandon antisymmetry and give a more compli

cated truth condition than (6) for 'P > Q'. 

Is it plausible to maintain that for any enter-

tainable ante~edent, there is a unique closest world in 



which the antecedent is true? Lewis thinks not and offers 

an example of Quine's (1950, p. 14) to show that ties are 

possible. Consider the following two counterfactuals: 

(7) If Bizet and Verdi had been compatriots, 
Bizet and Verdi would have been Italian. 

(8) If Bizet and Verdi had been compatriots, 
Bizet and Verdi would have been French. 

Which worlds in which Bizet and Verdi are compatriots are 

10 

closer: those in which they are both French or those in 

which they are both Italian? Either choice seems arbitrary. 

Lewis concludes that it is possible for more than one 

antecedent-permitting world to be as close as any other 

to actuality. 

Let us call a frame such as above which does not 

require antisymmetry a Lewis-frame. For models based on 

a LelZl7is-frame, will the above truth-definition clause, 

(6), serve? Lewis does not think so, for there are 

entertainable antecedents for which there are no closest 

antecedent-permitting worlds (198Ia, p. 63). Consider 

the antecedent, "I am over 7 feet tall" (A). Lewis ma.in-

tains that there are no c.losest worlds in which I am 

over 7 feet tall. For any world in which I am over 7 

feet tall (say, 7 + E: feet tall), there are closer worlds 

in which I am over 7 feet tall (e. g. , one in which I am 

7 + E:/2 feet tall). Yet, if M (A) is empty, then by (6) 
a 



had I been over 7 feet tall anything you like would have 

been true. 

Lewis calls the assumption that for any entertain

able antecedent there is at least one closest world in 

which the antecedent holds, the Limit Assumption. Lewis 

avers that when the Limit Assumption fails, (6) gives the 

wrong results. Thus, Lewis proposes the following more 

comp1ica.ted truth condition for 'p > Q': 

(9) I P > Q I is true at a iff «(3){ (3 E: I I p I I -+ 

(Ey) [y E: I I PQ II & y < (3 & (c) (c E: I I PQ II 
'Va 

-+ y < c)]} 
a 

In more intuitive terms, 'p > Q' is true just in case if 

P is possible then there is a PQ-wor1d 1;17hich is closer 

than any pQ-wor1d. 

The Stalnaker-Lewis Debate 

Stalnaker is ready to admit that the assumption 

that no distinct worlds are equally similar to a given 

world is a "grossly impla.usible assumption to make about 

the kind of similarity relation we use to interpret 

conditionals" (1981, p. 89). However, he thinks that this 

determinacy is proper for an abstract semantic theory and 

should be relaxed only in the application of the theory. 

11 

Formal semantics presuppose well defined sets as extensions 

and domains, though when we interpret predicates and 

quantifiers we allow for borderline cases. In order to 
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handle the problem of ties while preserving most of his 

theory intact, Stalnaker subscribes to a theory of vagueness 

proposed by Bas van Fraassen (1966). Stalnaker recommends 

that we stick·with classical two-valued valuations which 

are based on fully determinate Stalnaker frames. To have 

such frames. we will need to make arbitrary choices. In 

some frames, worlds in which Bizet and Verdi are both 

Italian are closer to this world than any world in which 

they are both French. But where Lewis sees a tie within 

a frame, Stalnaker sees a multiplicity of frames which 

arbitrarily break the tie in every way. Call a sentence 

super-true, according to a supervaluation, just in case it 

is true relative to all of the models with classical 

valuations, super-false if it is false relative to all 

models with classical v?luations and otherwise lacking 

super-truth value. 

So long as we are concerned with the truth of 

conditionals for which the limit assumption holds, Stal

naker's revised theory will render super-true exactly 

the same conditionals which are true on Lewis's theory. 

However, there are sentences valid on Stalnaker's semantics 

which are not on Lewis's. Most notably, the principle 

of conditional excluded middle: 

(10) (p > Q) v (p > -Q) 

is valid in the class of Stalnaker-frames though not 



in the class of Lewis-frames. Though a tie may be broken 

in different ways by different frames, every frame breaks 

a tie in some way. 

Lewis maintains (1973b, p. 82) that there are 

two problems for this revised theory. First, it still 

assumes the limit assumption. Second, it gives no account 

of "might" counterfactuals. It is plausible to analyze 

'Q might have been the case had P been the case' ('Q M p') 

as '-(p > -Q)'. However, if we accept the principle of 

conditional excluded middle, then except in the vacuous 

case where P is impossible the "might" counterfactual is 

equivalent to the "would" counterfactual. 

13 

Regarding the first problem, it should be noted 

that Lewis's counterexample to the limit assumption has 

several counterintuitive features. William Harper (1981, 

p. 9) attributes to Nollaig MacKenzie the observation that, 

on Lewis's analysis, "If I were over 7 feet tall then I 

would be under 7 + E feet tall" is true for every positive 

E. Thus, for every positive £, if my height were over 

7 feet I would not be 7 + E feet tall. Stalnaker (1981, 

p. 97) points out that on Lewis's view, there is not even 

a height that I might be if I were over 7 feet tall. 

Pollock (1976, pp. 18-21) argues that Lewis must reject 

a principle which has considerable intuitive support. 

Let r(p) = {QI 'p > Q' is true. Pollock calls the following 



the Generalized Consequence Principle (GCP): 

(11) If r(p) semantically entails Q, then P > Q. 

Assuming GCP, Lewis's analysis yields the absurd result 

that had I been over 7 feet tall I would not have been 

over 7 feet tall. Thus, Lewis must reject GCP and Pollock 

regards this as unacceptable. Finally, Hans Herzberger 

(1979, p. 84) has argued that Lewis's analysis violates 

a principle of counterfactual consistency: that each 

entertainable sentence has a satisfiable set of counter-

factual consequents. Assuming that any logically possible 

antecedent is entertainable we have: 

(12) Mp + r(p) is semantically consistent. 1 

Since "I am over 7 feet tall!! (p) is a member of r(p) 

and for every positive E, "I am.not 7 + E feet tall" is 

a member of r(p), (12) is violated on Lewis's semantics. 

Stalnaker (1981, p. 99) proposes that the "might" 

counterfactual 'Q ~1 P' be analyzed as 'r1 (p > Q)', where 

the possibility operator is ordinarily (though not always) 

given an epistemic interpretation. Stalnaker believes 

that there is something odd about denying a "would" condi

tional while affirming a "might" conditional. ("Would you 

go to the party i.f invited?' "No, but I might go if I'm 

invited.") On Lewis's account there should be nothing 

odd about such conjunctions as long as we deny (10), for 

1. I use 'Mp' to mean 'It is possibly the case 
that p', 'Lp' to mean 'It is necessarily the case that P'. 

14 



they have the form '-(p > Q) & -(p > -Q)'. On Stalnaker's 

interpretation, such a claim would have the form 

'-(P> Q) & M(p > Q)' which is anomalous in a way similar 

to G. E. Moore's paradoxical sentence, "It is raining, but 

15 

I don't believe it." It is anomalous to deny that one knows 

what one asserts, since one represents oneself as knowing 

what one asserts. Richard Thomason (Stalnaker, 1981, p. 

100) observes that Lewis's account predicts that certain 

sentences are Moore-paradoxical which should not be. 

"John might not have come to the party if he had been 

invited, but I believe he would have come" sounds fine 

to Stalnaker, as his account predicts it should, though'on 

Lewis's account it has the Moore-paradoxical form '-(p > Q) 

& I believe (p > Q)'. 

Lewis considered the above suggestion for ana

lyzing "might" conditionals (1973b, pp. 80-1) and rejected 

it on the basis of the following counterexample. Suppose 

that I do not have a penny in my pocket, though I do not 

know this. The "might" conditional, "If I had looked, I 

might have found a penny", seems to Lewis plainly false, 

though it is epistemically possible that there is a penny 

in my pocket and hence epistemically possible that I would 

have found one had I looked. Stalnaker grants that there 

is a reading on which the "might" conditiona.l is false 

and proposes a quasi-epistemic possibility operator: 



possibility relative to all of the relevant facts. If 

there is some indeterminacy in the language, this kind of 

possibility will not collapse into truth. 
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Stalnaker has given a convincing case that the 

ordinary English "might" conditional should often be given 

his epistemic interpretation. However, there is also a 

sense of the conditional 'Q might have been the case if p' 

which seems inconsistent with the conditional 'Q would not 

have been the case if P'. While Stalnaker's quasi-epistemic 

conditional might capture this sense, it would seem more 

perspicuous to simply define it as '- (P > -Q) r. Of course;

Stalnaker cannot do this, for given conditional excluded 

middle, '-(p > -Q)' entails 'p > Q'. However, do we have 

any reason to accept this princ~ple? 

Stalnaker offers some linguistic evidence. The 

sentence 'p > (Q v -Q)' is valid for the class of all Lewis 

frames, though, of course, '(p > Q) v (p > -Q)' is not. 

Corresponding to this distinction one should expect a simi

lar scope distinction between '(p > (Ex)Fx) , and' (Ex) 

(p > FX)'. By Lewis's account there is such a distinction. 

Stalnaker claims (1981, pp. 93-4) that when we consider 

English sentences which could be formalized in either way, 

we do not find evidence for such a scope ambiguity. 

Consider the following dialogues: 



(13) 

(14) 

(15) 

X: President Carter has to appoint a woman 
to the Supreme Court. 

Y: Who do you think he has to appoint? 

X: He doesn't have to appoint any particular 
woman; he just has to appoint some woman 
or other. 

X: President Carter appointed a woman to the 
Supreme Court. 

Y: Who did he appoint? 

X: He didn't appoint any particular woman; 1 
he just appointed some woman or other. 

X: President Carter would have appointed a 
woman to the Supreme Court last year if 
there had been a vacancy. 

Y: l~o do you think he would have appointed? 

X: He wouldn't have appointed any particular 
woman; he just would have appointed some 
woman or other. 
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In the first exchange, (13), X's response makes clear 

sense. Y has misinterpreted X's claim and X's response 

disambiguates X's original remark. In (14), X's response 

is quite obviously nonsensical. Yet, Stalnaker believes 

that X's response in (15) is as bad or almost as bad 

as in (14). If there was the scope ambiguity predicted 

on Lewis's account, X's response in (15) should seem no 

more anomalous than in (13). 

1. Stalnaker gives a future tense example instead. 
In order to avoid complications concerning future contin
gencies, I follow his suggestion in a footnote (1981, p. 
103) and subs ti tute a pas t tense e.xamp1e. 



Stalnaker's linguistic evidence is suspect. X's 

response in (15) can be expressed in a manner which is 

not anomalous: 

(16) X: There is no particular woman he would have 
appointed; he just would have appointed 
some woman or other. l 

One might object that Stalnaker gave the response in (15) 

the same structure as the response in (13). If there 

was a clear scope ambiguity in (13) should not (15) be 

able to pass the test on those terms? No. It is un-

controversial that there is a quantifier scope distinction 
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for belief contexts. Yet, if we produce an exchange having 

the same structure as (13) - (15) we get: 

(17) X: I believe that Carter appointed a woman 
to the Supreme Court. 

Y: Who do you believe he appointed? 

X: I don't believe he appointed any particular 
woman; I just believe he appointed some 
woman or other. 

Even though I am quite accustomed to this scope distinction, 

X's response in (17) sounds just as bad as X's response in 

(15). However, if we rephrase the response in the sa.me way 

1. A quick survey of native English speakers with 
no semantic axes to gTind bore me out. Everyone (about ten) 
thought (16) made sense. However, candor requires my 
revealing that three individuals thought the corresponding 
sentence "There is no particular woman Carter appointed, 
he just appointed some woman or other" made sense as well. 
Though I am willing to discount their intuitions entirely, 
the rest of those surveyed did not think the pa.st tense 
correlate of (16) made sense and thus have some credibility. 



as in (16) we have: 

(18) X: There is no particular woman I believe 
he appointed; I just believe he appointed 
some woman or other. 

which sounds fine to my ear. 

Therefore, I do not think Stalnaker's evidence 

for conditional excluded middle is persuasive. Although 

the denial of a "would" counterfactual often sounds like 

the contrary counterfactual in which the negation attaches 

to the consequent, I agree with Lewis that not too much 

should be made of this fact. As the above discussion 

should have made abundantly clear, ordinary English is 
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not particularly well suited to disambiguate scope distinc-

tions. Thus, I will follow Lewis and reject the condition 

of antisymmetry on frames. How~ver,. Pollock offers reason 

not to require comparability either. 

Pollock's Theory 

Pollock differs with Lewis and Stalnaker on both 

formal and informal matters. l vfuile he agrees with Lewis 

against Stalnaker that antisymmetry should not be a condi

tion on frames, he argues that comparability should not 

be required either, allowing the orderings to be merely 

partial. However, he sides with Stalnaker against Lewis 

1. There are some differences in Pollock's account 
in (1976) and his revised theory of (1981). For the most 
part, I will confine discussion to his (1981) theory. 



on truth conditions for 'p > Q': accepting (6) rather 

than (9). Though he agrees with Lewis that the Limit 

Assumption fails, he thinks it fails in fewer cases than 

Lewis believes. Finally, he argues that the orderings 

should not be interpreted as orderings of comparative 

similarity. 

Pollock's case against comparability rests upon 

counterexamples to a sentence which is valid in all frames 

satisfying comparability: 

(19) (p > Q) & -(p > -R) + [(p & R) > QJ 

The counterexample Pollock offered to (19) in (1976, pp. 

22-3) was questioned by Barry Loewer (1979, p. 111) as 

it involved English counterfactuals with disjunctive 

antecedents. How such conditionals should be symbolized 

is a matter of some controversy. In (1981, pp. 254-5) 

Pollock offers another counterexample which involves an 

electrical circuit. Donald Nute (1981, pp. 139-40) is 

skeptical that any circuit has the requisite properties 

to serve as a convincing counterexample. However, the 

structure of the counterexample can be reproduced in 

another example which does not involve circuits. Suppose 

that I play a game in which I toss a fair coin three times 

in order to win certain prizes. The prizes are a five 

dollar bill and a ten dollar bill. I can win the ten 

dollar bill by throwing heads on at least one of my first 
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two throws. The five dollar bill can be won by throwing 

heads on either the first or third throws. Suppose that 

I throw three tails and win nothing. Had I won the ten 

dollar bi.ll (p), I still would have thrown tails on my 

third throw (Q). Winning the ten dollar bill would 

require my throwing a heads on the first or second throw. 

Since the tosses are independent, it would be a gratuitous 

change to suppose that I would not still have thrown tails 

on the last throw. Had I won the ten dollar bill (p), 

I might have won the five (R), for I might have thrown 

heads on the first throw. Yet, had I won both the five 
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and the ten dollar bills (p & R): I might have thrown heads 

on the third throw (-Q). Thus we have: 

(20) (p > Q) & -(p > -R) & -[(p & R) > QJ 

and a counterexample to (19). 

The first two conjuncts of (20) strike me as 

uncontroversial. I suspect that those wishing to defend 

an ord~ring of comparative similarity which satisfies 

comparability might think the last conjunct of (20) 

false. One way that I could have won both the five and 

the ten dollar bills would be to have thrown heads on the 

first throw. Such a world might be thought closer to 

actuality than one in which I throw heads on both the 

second and third throws. However, this move would render 

the counterfactual: 



(21) Had I won the five and ten dollar bills, 
I (still) would not have thrown heads on 
the second and third throws. 

true. But, throwing heads on the last two throws is one 

way that I might have won both prizes. Thus, I think 

it clear that (21) is false and the counterexample to 

(19) stands. Having rejected both the requirements of 

antisynrrnetry and comparability, the order.ings of worlds 

on which to base the semantics for counterfactuals can 

be merely partial orderings. Call the class of such 

frames, Pollock-frames. 

As Pollock endorses GCP, he does not accept 

Lewis's counterexample to the Limit Assumption. However, 

he does grant that the Limic Assumption fails (1981, p. 

251). If there are only finite~y many stars, there are 

no closest worlds in which there are infinitely many 

stars. Since Pollock also endorses the truth condition 

(6) for 'p > Q', he is committed to the existence of 

vacuously true conditionals with logically possible 

antecedents. This consequence is counterintuitive. 

(If there were infinitely many stars would anything be 

true?) However, Pollock argues that English conditionals 

which appear to have the form of conditionals vacuous 

on his account actually have a quantificational struc-

ture. He· <;{:·:J.O'I.ims that this analysis of such conditionals 

allows for the resolution of an antinomy (see Chapter 5). 
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It should be noted that Pollock's account commits him 

to rejecting Herzberger's principle (12), which would 

seem to have as much intuitive appeal as GCP. 

The sentences which are valid in any Pollock frame 

are the theorems of the logic SS (and vice versa), which 

Pollock axiomatizes as follows (1981, p. 249): 

AD 

Al 

A2 

A3 

A4 

All tautologies 

(p > Q) & (p > R). + [P > (Q & R)J 

(adjunctivity) 

(p > R) & (Q > R). + [(p v Q) > RJ 

(dilemma) 

(p > Q) & (p > R). + [(p & Q) > RJ 

(P & Q) + (p > Q) 

(centering) 

(p > Q) + (p + Q)l 

If 1- P and 1- (p + Q) then 1- Q 
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AS 

Rl 

R2 If 1- (P = Q) then 1- (P > R) + (Q > R) 

(logical interchange or substitution of equiva
lent antecedents) 

R3 

R4 

If 1- (Q + R) then 1- (P > Q) + (p > R) 

(consequence principle) 

If 1- (p + Q) then 1- (P > Q) 

Since any Stalnaker-frame or Lewis-frame is a Pollock

frame, the theorems of SS are valid on either Stalnaker's 

or Lewis's semantics (though, of course, SS is not complete 

1. There is a printer's error in (1981). 
AS incorrectly reads: (p::. ~!) ..... (p -~ R). AS ensures 
that no world is closer to a than a (weak centering). 
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for their semantics). Thus, S8 represents a minimal logic. 

As long as we stick to theorems of SS, we avoid any 

controversy discussed above. 

Of course, not just any ordering which satisfies 

the formal constraints of the semantic theory would be 

of use in interpreting English counterfactua1s. Both 

Stalnaker and Lewis interpret the orderings in their 

semantics to be ones of comparative similarity. Pollock 

maintains that any similarity ordering would satisfy 

comparability. Since (19) is valid in the class of all 

.frames satisfying comparability, it should hold for English 

counterfactua1s. if these are interpreted using similarity 

orderings. Since Pollock thinks there are counterexamples 

to (19), he proposes that the orderings be interpreted 

differently. 

Pollock attempts to make precise the notion of 

minimally changing a world in order to accommodate an 

antecedent. What do we change? In (1976) he considers 

changes in the set of propositions true at a world. 

In (1981) he speaks of changes to sets of states of 

affairs obtaining at a world .. If we use "proposition" 

to refer to objects of propositional attitudes, the shift 

is significant. As long as we consider propositions to 

be simply sets of worlds, as Pollock defines states of 

affairs, the difference will be purely terminological. 



We can speak of the change involved in going from 

one set, X, to another, Y, by considering those things in 

X not in Y and those things in Y not i.n X. If we pair 

those things we must add with the index 1 and those things 

we. must delete with the index 0, we get a set of ordered 

pairs that Pollock calls the indexed difference (1981, p. 

24): 

(22) Y!J.X = [(Y - X) x {I}] U [(X - Y) x {OJ]. 
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A state of affairs s obtains at a just in case a E S. The 

set of states of affairs obtaining at a is {rlr ~ W & a £ 

r}. Call this set' lal'. If we order changes by the rela

tion of (proper) set inclusion we have trouble. For any 

three distinct worlds a, sand y, I a I!J.I sic:/::. I a I!J. jy I· < {s} , 

0> is an element of I a I !J.lsl but. not of I a I !J.I y I. Any change 

would be minimal. If we are to order the changes by the 

relation of set inclusion we will have to restrict the 

states of affairs relevant to the magnitude of a change. 

If we view states of affairs extensionally there 

is little basis upon which to discriminate. They are all 

sets of worlds. But an intensional look might differenti

ate. States of affairs may obtain in virtue of an object's 

exemplifying a concept. Pollock thinks that some concepts 

are simple (as opposed to being conjunctive, for example) 

and believes that anyone who takes logical form seriously 

must think the same (1981, p. 241). If one accepts the 
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notion of a simple concept as legitimate it is easy to 

characterize simple states of affairs: those which include 

all and only worlds in which an object exemplifies a simple 

concept at a particular time. However, if the set of 

simple states of affairs obtaining at a world is to be 

unique to that world we will need to include more states 

of affairs. Pollock calls x's being non-F the internal 

negation of x's being F and includes internal negations 

of simple states of affairs in the class of simple states 

of affairs. 1 

Pollock proposes that the ordering used to evaluate 

th~ truth of subjunctive conditionals be based on inclusion 

of changes to simple states of affairs obtaining at each 

world, subj ect to certain constr.aints. To understand these 

constraints we need a few additional concepts. Call a set 

of simple states of affairs, r, an historical antecedent of 

a simple state of affairs, P, just in case every member of r 

is earlier than P and r nomically entails P. We can con-

struct what Pollock calls a nomic pyramid by including 

historical antecedents of some simple state of affairs, 

the historical anteced.ents of a.nything we include and any 

1. Pollock characterized simple propositions in 
(1976, p. 93) epistemically: lip is simple iff it is 
logically possible for one to know the truth of P non
inductively without first knowing the truth of each proposi
tion in some set r which entails p." Clearly, Pollock was 
then taking propositions to be objects of propositional 
attitudes. The shift to states of affairs in his revised 
account is not merely terminological. 



historical antecedents of an w-long chain of historical 

antecedents. 1 
P undercuts Q in a just in case P is 

nomically incompatible with every nomic pyramid in a con-

taining Q (1981, p. 246). Pollock's "Official Analysis of 

Counterfactuals" identifies the nearest P-worlds to a, 

M (p), with those resulting from first making minimal 
a 

changes to the laws of nature of a ("legal conservatism") 

and then to the states of affairs not undercut in a by P 

(p. 248). 

'·'Even If" and Necessitation Conditionals 

Two types of subjunctive conditionals which I 

will employ are the "even if" and the necessitation. We 

often say that certain things would be true even if other 

things had been true. Pollock calls ·these "'even if' 

subjunctives" and symbolizes 'Q even if p' as 'Q E P'. 

They can be defined by using the following equivalence 

(1976, p. 40): 

(23) (Q E p) - Q & (p > Q) . 

Sometimes a conditional of the form 'p > Q' is true simply 

because Q is true and P would not interfere with its truth. 

In such a case 'Q E -p' is true. However, sometimes it is 
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1. I am speaking loosely here by calling a member 
of an historical antecedent an historical antecedent. The 
last clause should read "and members of any historical ante
cedent of an ~-long chain where each link is an essential 
member of an historical anteced~nt of the subsequent link. 



the truth of p which brings it about that Q is true. 

For example, "If I had struck this normal dry match it 

would have lit" is true because there is a connection 

between my striking the match and its lighting. Pollock 

proposes calling such conditionals '~ecessitation con

ditionals" and symbolizes 'P necessitates Q' as 'P » Q'. 

They can be defined by using the following equivalence 

(1976, p! 41): 
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(24) (p » Q) = {(p > Q) & [(-p & -Q) > (p > Q)]}. 

Had I struck the match it would have lit, and that condi

tional would be true even if it was a counterfactua1. 

We are now in a position to discuss counterfactua1 

analyses of causation. In the next chapter I will briefly 

present competing theories before beginning to give my own. 



CHAPTER 3 

COUNTERFACTUAL ANALYSES OF CAUSATION 

The analysis of causation which I will propose 

owes much to the analyses given by David Lewis (1973a), 

Marshall Swain (1978) and John Pollock (1976). Although 

I will present counterexamples to components of each 

of their analyses, modifications of many of their condi

tions will find their way into my analysis. In this 

chapter I briefly present each of their analyses intact 

with no critical comment so that my later references 

to their accounts can presuppose familiarity. 

Lewis's Analysis 

Lewis (1973a) begins by delimiting the scope of 

his analysis. He is only interested in attending to par-

ticular cases of causation among events and not interested 

in singling out a unique event as the cause. Furthermore, 

he does not claim that his analysis will work if the 

world is indeterministic. l 

1. Lewis characterizes determinism as follows: 
" ... the prevailing laws of nature are such that there do 
not exist a~y two possible worlds which are exactly alike 
up to some time, which differ thereafter, and in which 
those laws are never violated" (p. 559). 
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His analysis is disarmingly simple. Letting 

'O(a)' mean '(event) a occurs', define a notion of causal 

dependence between events as follows: 

(1) e·depends causally on a iff [O(a) > O(e)] 
& [-O(a) > -O(e)]. 

Lewis claims that causal dependence is sufficient for 

causation but not necessary. Since causal dependence 

is not transitive but causation is, he extends causal 

dependence into a transitive relation in the following 

way: "Let a, d, e, ... be a finite sequence of actual 

particular events such that d depends causally on a, 
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e on d, and so on throughout. Then this sequence is a 

causal chain" (p. 563). Lewis offers as his counterfactua1 

analysis of causation: 

(2) a causes e iff there is a causal chain 
leading from a to e. 

Swain's Analysis 

Swa.in (1978) circumscribes his ana1ysandum in much 

the same way as Lewis. His goal is to analyze the locution 

'a is a cause of e'. His analysis of causal chains and 

causal dependence is essentially Lewis's. However, he 

does make explicit a requirement that a and e be distinct, 

where distinctness is more than simply non-identi.ty. 

He does not want a constituent of an event to be a cause 

of the 'tolhole. Two events are distinct if and only if 

they are not identical and ~either is a constituent of the 



other. If a and e are both occurrent events, then by 

centering 'O(a) > O(e)' is true. If we are interested 

in causal dependence between occurrent events, we can 

drop that conjunct of (1) and get Swain's (D5): 

[(D5)J Where a and e are occurrent events, e depends 
causally on a iff: 
(1) a and e are distinct events; and 
(2) if a had not occurred, then e would not 

have occurred (p. 5). 

Causal chains are then analyzed in the same manner as 

above. 

Swain objects to (2), claiming that it will not 

make causation asymmetric. Swain considers an example 

in which a button is pushed (a), turning on a light (e). 

Call all of the events in the causal chain between a and 

e, 'b'. Swain claims that the following counterfactuals 

are true: 

(3) If the light had not gone on, then b would 
not have occurred, and if b had not occurred, 
then the button would not have been pushed. 

If (3), then there is a causal chain from e to a. Lewis 

would deny (3), and say instead that had the light not 

gone on, b still would have occurred (1973a, p. 566). 

Lewis believes a world with different laws is more similar 
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to actuality then one in which we change past circumstances 

to accommodate a change in present ones. Swain differs. 

(I will say more about these back-tracking conditionals 

in chapter 4.) 
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Asymmetry can be easily obtained if we require 

that cause precede effect. Swain rejects this course 

for he wants his analysis to be general enough to allow 

for the possibility of backward and simultaneous causation. 

Swain believes that the asymmetry between cause 

and effect lies in a difference between closest worlds 

in which the cause but not the effect occurs and closest 

worlds in which the effect but not the cause occurs. 

In order for the cause (c) but not the effect (e) to occur, 

the only change required is to have some event upon which 

e was causally dependent (other than c) fail to occur. 

However, for e to occur without c, two changes are re-

quired. Something upon which c was causally dependent 

(other than e) must fail to occur and something else must 

cause e in its stead. This suggests the following analysis: 

[ (D7' ) ] Where c and e are specific events that occurred, 
c is a cause of e iff: 

(i) there is a causal chain of occurrent events 
from c to e; 

(ii) where wl is a world in which c occurs and 
e does not occur, and w is the actual world, 
wl would only have to have been different 
from w in the following respect: some event 
a (other than c) which occurs in wand upon 
which e depends causally in w fails to 
occur in Wl; 

(iii) where w2 is a world in which e occurs and c 
does not occur, and w is the actual world, 
w2 would have to be different from w in at 
least the following respects: (1) some 
event f (other than e) which occurs in w 
and upon which c depends causally in w fails 
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to occur in w2; and (2) some event g occurs 
in w2 such that e is not causally dependent 
upon [gJ in w but e is rausally dependent 
upon [gJ in w2 (p. 11). 

Swain thinks that neither Lewis's analysis nor 

(07') handles cases of overdetermination. Suppose that 

bullets from a two-member firing squad enter the victim 

simultaneously, and that either wound was sufficient to 

kill him. There is no causal chain between either firing 

and the death. Say that c is causally prior to e if condi

tions (ii) and (iii) in (07') are met for c and e. Swain 

then revises (07') to handle cases of overdetermination, 

offering as his final analysis: 

[ (D7' , ) ] Where c and e are specific events that occurred, 
c was a cause of e iff: Either 

(A) (i), (ii), and (iii), as above in (07') j Or 

(B) Some set of events D' = (dl, d 2 , . • • , 
d n ) occurred (possibly having only one 
member) such that 
(a) If c had not occurred, and if any 

member di of D had occurred, but no 
other members of D had occurred, and 
if e had occurred anyway, then there 
would have been a causal chain from 
di to e consisting wholly of occurrent 
events, and di would have been causally 
prior to ej and 

(b) If no member of D had occurred, and if 
c and e had occurred anyway, then there 
would have. been a causal chain from 
c to e consisting wholly of occurrent 
events, and c would have been causally 
prior to e (p. 16). 

1. There is a printer's error in (1978). The 
bracketed 'g' in clause (iii) replaces 'f'. 



Pollock's Analvsis .. 

Pollock (1976) believes that particular causal 

statements should not be analyzed as a relation between 

events, but rather as a relation between propositions. 

If.we say simply that the duel caused the women to faint, 

we fail to discriminate between the duel's being bloody 

or its mere occurrence as the cause of the fainting (p. 

149). Thus, Pollock thinks we must individuate causes 

no less strictly than equivalence classes of logically 

equivalent propositions. This approach allows causal 

antecedents to have logical complexity (e.g., to be 

disjunctive), thus making the account more general. 

For these reasons, Pollock takes as his analysandum: ':Its 

being the case that P caused it.to be the case that Q' 

('p C Q'). 

Pollock thinks it necessary for p to cause Q thac 

Q would not have obtained had p not (i.e., '-P > -Q' is 

true). Pollock does not think cases of overdeterrnination 

are counterexamples to this condition. Concerning the 

firing squad case above. Pollock avers that neither firing 

caused the victim to die, but that both. were merely 

causally sufficient for his death. He takes causal 

sufficiency to be necessary but not sufficient for causa

tion. Thus, we have as a first analysis (p. 159): 

[(3.5)J P C Q iff [P & p CS Q & (-p > -Q)J 
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('p CS Q' symbolizes 'p is causally sufficient for Q'.) 

It remains only to analyze causal sufficiency. 

In order that p be causally sufficient for Q, 

Pollock thinks P must necessitate but not entail Q. 

However, contingent necessitation is not enough if epi-

phenomena can be related in this manner. Roughly, P and 

Q are epiphenomena if there is an R which causes them 

both but does not cause one by causing the other. Pollock 

initially proposes this analysis of epiphenomena (p. 166): 

[(4.8)J Q is an epiphenomenal effect of P iff there 
is a proposition R such that (p » R) and 
(R » Q) and -[(p & -R) » QJ. 

However, rather than there being a particular R which 

necessitates Q, there may be a set r such that one of its 

members would be necessitated by P (though there is no 

telling which) and each member of r would necessitate Q. 

(Pollock calls this a case of undetermination.) This 

suggests (p. 167): 

(4) Q is an epiphenomenal effect of P iff there 
is a set r of propositions such that (p » Er) 
and -[(p & -Er) » QJ, and for each R in r, 
R » Q.l 

There is still the possibility that 'p » Er' is true, but 

if 'p & -Lr' holds then some member of r* would be true, 
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each member of which necessitates Q. (4) would be satisfied 

1. If r is a set of propositions, 'Lr' refers 
to the disjunction of the members of fj 'nr' refers to the 
conjunction of the members of r. 



even though Q would be an epiphenomenal effect of P. 

(Pollock calls this a case of overdetermination.) Thus 

we need (p. 167): 

[(4.9)J Qis an epiphenomenal effect of P iff there 

is a sequence fSCS < a) of sets of proposi
tions such that for each S < a, [(p & 
ITY<S-Ef y ) » Ef S]' and for each R in fS' 
(R » Q), and -[(p & IT -Ef»> Q]. 

y<a y 

Having characterized epiphenomena, Pollock defines a 

technical notion he calls "almost causal sufficiency": 

[(4.10)] P is almost causally sufficient for Q iff 
(p » Q) and P does not entail Q, and Q is 
not an epiphenomenal effect of P, and 
M(-p & -Q) & Mp (p. 167). 

Pollock thinks the only remaining problem is to 

give a direction to causation, discriminating between 

cause and effect. It is tempting to' rely upon a temporal 

asyrrrrnetry, but as he is dealing with propositions, not 

events, it is not immediately obvious what times are 

:!:elevant. For complex propositions (e.g., "At 2:00 it 

was one hour before x was to become cp") there is no time 

at which they are true. However, simple propositions are 

true at a time and Pollock thinks simple propositions are 

related to more complex propositions by the relation, 

"makes true." Existential generalizations are made true 

by their instances, disjunctions by their disjuncts, etc. 

His first approximation at characterizing the relation is: 
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(5) A makes p true iff A is a set of simple 
propositions, A entails P, and no proper 
subset of A entails P. 

This analysis will not work, since a proposition of the 

form 'All F's are G' will not be entailed by propositions 

concerning each particular F being a B. We need to 

include a proposition to the effect that this is all 

the F's there are. Pollock calls these "enumerative 

propositions" (p. 170): 

[(4.l3)J An enumerative proposition is a proposition 
of the form (x)[Fx +.x = a v ... v x = a J. n 

and defines "makes true" as follows (pp. 170-1): 

[(4.l4)J A makes P true in a world B iff A is a set 
of simple propositions true in B, and there is 
a set of B of enumerative propositions true 
in B such that A U B entails P, and there is 
no proper subset Ao of A for which there 
exists a set Eo of enumerative propositions 
true in B such that (Ao U Bo) entails P. 

The idea that Pollock pursues is that the members 

of the set making the cause true must be (directly) 

causally sufficient for the members of the set making the 

effect true. However, there may be more than one set 

making the cause true, and similarly for the effect. 

Consider: 

(6) That someone was in the room was causally 
sufficient for a buzzer to sound. 

Suppose that there are many people in the room and many 

buzzers. In order that (6) be true we should require that 

the presence of each person in the room be causally 
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sufficient for at least one buzzer's sounding. This 

suggests (p. 172): 

[(4.17)] P is causally sufficient for Q iff P is 
almost causally sufficient for Q, and for 
each world e such that eMp: 
(i) there is a set A of simple propositions 

such that A makes P true in 8; 
(ii) for every set A of simple propositions 

such that A makes P true in e, there is 
a set B of simple propositions such that 
B makes Q true in e; and the propositions 
in A are directly causally sufficient in 
e for the propositions in B. 

(If a is the world of evaluation 'eMp' means 'e EM (p)'.) 
a 

It would be simple to analyze direct causal 

sufficiency if causes must precede effects (p. 172): 

[(4.18)] If A is a set of simple propositions and for 
each simple proposition Q, a(Q) is the date 
of Q, then A is directly causally sufficient 
for the simple proposition P iff A is almost 
causally sufficient. for P and (Q)(Q E A + 

a(Q) < a(P)). 

However, Pollock believes that simultaneous and even 

symmetric causation is possible (p. 173). To handle 

the non-simultaneous case he defines another technical 

term (p. 174): 

[(4.19)] If A is a set of simple propositions and 
P is a simple proposition, then A SCS P 
(A is strictly causally sufficient for p) 
iff A is almost causally sufficient for P 
and (Q)(Q E A + a(Q) < a(P)). 

How can we discriminate between simultaneous cause 

and effect? Pollock proposes that there is an asymmetry 

in the role that one plays in an extended causal chain. 

If P and Q are both simple and simultaneolls, and P is 
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causally sufficient for Q, he thinks it possible to 

construct a set of simple propositions strictly causally 

sufficient for both P and Q such that '[(ITA & -p) > -Q]' 

is true. Thus, for simple propositions, Pollock proposes 

an analysis of direct causal sufficiency (p. 176): 

[(4.20)] If P and Q are simple propositions and a(P) 
= a(Q), then P is directly causally sufficient 
for Q iff P is almost causally sufficient for 
Q and there is a set A of simple propositions 
Such that A SCS P & A SCS Q & [(ITA & -p) 
> _Q].l 

(4.20) needs to be generalized to allow a set, A, 

of simple propositions to be directly causally sufficient 

for a simple proposition, P. One might try requiring that 

there be a set B of simple propositions strictly causally 

sufficient for every member of A and strictly causally 

sufficient for P such that' (ITB & -ITA) > _pI holds. How-

ever, Pollock rejects this, since there may be no lower 

bound to the dates of the propositions in A. So, rather 

than require that each member of B precede each member 
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Q of A, Pollock proposes requiring only that those members 

of B which precede Q be strictly causally sufficient for Q. 

After defining another technical term (p. 177): 

[(4.21)] If B is a set of simple propositions and 
t is a time, then Bt = {Q; Q E B & a(Q) < t}. 

he offers as a final analysis of direct causal sufficiency: 

1. I have corrected a printer's error. The last 
conjunct of (4.20) in (1976) is '[(TIA & -p) > Q]. 



[(4.22)J If A is a set of simple propositions and 
P is a simple proposition, then A DeS pI iff 
A is almost causally sufficient for P and 
either; 
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(i) (Q) (Q £ A + a(Q) < a(P» (i.e., A ses p); or 
(ii) (Q) (Q £ A + a (Q) < a (p» and (EQ) (Q £ A) 

& a(Q) = a(P», and there is a set B of 
simple propositions such that: 

~~~ ~Q~t~ ~;A + Ba(Q)Ses QJ; 

(c) [(ITB & -ITA) > -PJ (p. 178). 

Incorporating (4.22) into (4.17) will yield an 

analysis of causal sufficiency. However, there are two 

final difficulties. First, the last clause of (4.17) 

requires that the propositions in A be directly causally 

sufficient for the propositions in B. All Pollock wants 

to require is that those propositions in A which are not 

later than a proposition R in B be directly causally 

sufficient for R. Using the following definition (p. 178), 

[(4.23)J If C is a set of simple propositions and t is 
a time, then C[tJ - {Q; Q £ C & a(Q) ~ t} 

Pollock requires of each R in B that A[a(R)J be directly 

causally sufficient for R. Second, Pollock thinks it too 

strong to require that A be directly causally sufficient 

for every member of B. Pollock thinks that 

[(4.24)J Its raining for forty days and forty nights 
would cause it to be the case that all the 
unicorns die. 

should be true even if the rain does not cause the death 

1. This is a correction of another printer's 
error. In (1976) this reads 'A ses P'. 
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of each unicorn, so long as it causes the death of every 

unicorn who would not die anyway. Those propositions which 

are already true and would still be true even if P were 

~rue are made exempt from the requirement. A simple 

proposition, R, is exempted just in case '(R E p) E 
(-p & -Q)' holds. Pollock then offers his final analysis 

of causal sufficiency (p. 179): 

[(4.25)] P is causally sufficient for Q iff P is almost 
causally sufficient for Q, and for each world 
B such that eMp: 
(i) there is a set A of simple propositions 

such that A makes P true in B; 
(ii) for every set A of simple propositions 

such that A makes P true in B, there are 
sets B1 and B2 of simple propositions 
such that (B 1 U B2) makes Q true in B, 
and: 
(a) ~A ~)j;and (R)[R E B1 + (A[O(R)]DCS R 

(b) (R)(R E B2 + [(R E p) E (-p & -Q) in B]. 



CHAPTER 4 

COUNTEREXAMPLES TO '-p > -Q' 

Assuming that an analysis of causation in terms of 

subjunctive conditionals can be given, what conditionals 

must hold for a proposition having the form·'p causes Q' 

('p C Q') to be true? A popular answer is to require that 

had p not obtained, Q would not have either (that is, 

'-P> -Q'). Hume (1975, p. 76) writes in an often quoted 

passage of the Enquiry:" we may define a cause to 

be an object, followed £y anoth~r, §nd yl~~~C all the objects 

similar to the first are followed £y 0~ect5 similar to the 

second. Or in other words where, if· the first object had 

not been, the second ~eveE. had existed." Leaving aside the 

mystifying phrase, "in other words," the second formulation 

takes '-P > -Q' not only as necessary for Ip C Q', but 

sufficient as weIll J. S. Mill (1950, p. 195) takes the 

condition as being at least a sign of causation. "Thus, 

if a person eats of a particular dish and dies in conse

quence, 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." 
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As we saw in Chapter 3, the requirement '-P > -Q' 

as at least necessary for causation has had recent support. 

John Pollock (1976, p. 159) explicitly incorporates the 

condition into his analysis. J. L. Mackie (1974, pp. 57-8) 

also endorses the condition, saying that a cause must be 

necessary in the circumstances for its effect. David Lewis 

(1973a) and Marshall Swain· (1978) impose weaker conditions 

which are in a similar spirit. 

So, the condition '-P > -Q' as at least necessary 

for 'P C Q' has had many backers. What is its intuitive 

appeal? Ardon Lyon (1967, pp. 7-8) offers the following 

argument: 

But, speaking roughly for the moment, 
an event say a, was a cause of, or was 
a causal factor in the production of, the 
event x, if in that· particular situation, 
if a had not occurred, then x would not 
have occurred . . . For we cannot correctly 
claim that an event a was a cause of an 
event x if it would have made no difference 
whether or not a had occurred. 

Pollock (1976, p. 159), in motivating the condition argues 

that we should disallow as cases of causation ones in which 

the effect would have obtained anyway even if the cause had 

failed to obtain. This justifies the condition '-(Q E -p)' 

as necessary for 'p C Q'. Since '-(Q E -p)' is equivalent 

to '-Q v -(-p > Q)', and 'P C Q' entails Q, we have 

'-(-P> Q)' as a necessary condition for the truth of 

'p C Q'. It has been often assumed that' (-p > Q) v 

(-P> -Q)' is valid. This principle of conditional excluded 



middle, coupled with the truth of Q, renders the condition 

'-(Q E -p)' and '-p > -Q' equivalent. However, as we have 

already seen (Chapter 2), the principle of conditional 

excluded middle is suspect. The above considerations 
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only establish '-(-p > Q)', i.e., '-Q M -p' as necessary 

for 'p C Q'. Assuming '-Lp', '-Q M -p' is entailed by, but 

does not entail '-p > -Q'. Should we opt for the weaker 

condition, '-Q M -p'? There are counterexamples to this 

condition, one of which I will present below. 

How can the intuitive justification for '-P > -Q' 

be completed? Besides disallowing 'Q E -P', the condition 

also captures a requirement that the cause be responsible 

for bringing about the effect (cf. Madden 1960, p. 201), 

while the weaker requirement, '.-Q M -p' does not. '-Q ~1 -p' 

is compatible with 'Q M -p', while '-p > -Q', which is 

equivalent to '-(Q M -p)', is not. However, if the effect 

might have occurred in the absence of the cause, then the 

cause would not have been responsible for the bringing about 

of the effect. Hence, the stronger condition, '-p > -Q' 

should be preferred. 

Before considering counterexamples to '-p > -Q', let 

me clear away a possible misunderstanding. The condition 

does not require that a cause be necessary for its effect 

in every circumstance. To say that my phone's ringing was 

caused by s's calling me is not to say that it was nomically 



impossible for anyone else to call me at that time, 

causing my phone to ring. It is sufficient for the truth 

of '-p > -Q' that in fact no one else called me at that 

time. 

Yet, this example suggests another counterexample. 

Suppose that sand J call me at the same time and the 

computer arbitrarily picks SIS call to allow through. 

Had S not called me, my phone still would have rung at 
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that time. Cases such as these pose a formidable challenge 

to the condition '-P > -Q' and, indeed, to the whole 

enterprise of analyzing causation in terms of subjunctive 

conditionals. 

Preemptio-::l. 

Cases of causal preemption proposed in the litera

ture are usually taken as counterexamples to '-P > -Q'. 

For example, Scriven (1964, pp. 410-11) offers a case of a 

man whose excitement at 4:00 P.M. would cause him to have 

a stroke at 4:55 P.M. and die at 5:00 P.M. were he not 

to have a heart attack at 4:50 P.M. which actually causes 

his death at 5:00 P.M. He would have died even had he 

not had the heart attack, but surely his death was caused 

by the heart attack. 

Pollock (1976, p. 159) argues that this case is 

not a genuine counterexample. He maintains that both 



(1) 

and 

The man's heart attack at 4:50 P.M. caused the 
man's death at 5:00 P.M. 

(2) If the man had not had a heart attack at 4:50 
P.M., then the man's death at 5:00 P.M. would 
not have occurred. 

are true. Statement (2) is true, for had the man not had 

the heart attack at 4:50 P.M. the death which actually 

occurred would not have occurred. Rather, a different 

death involving different processes would have occurred. 

Martin Bunzl (1980, pp. 121-2) claims that most of the 

examples of preemption in the literature are defective in 

this way. He maintains that cases of "preemption" in 

which the preempted cause would have caused a different 

event than the preempting cause abound. That they 

abound follows from the fact that "any event that occupies 

a location of space and time preempts all other events 

from occupying that location where if they had other 

effects would have resulted" (p. 122). 

We could try to get around the above objection by 

constructing a preemption case in which the preempting and 

the preempted cause are causally sufficient for the same 

event. Suppose that there is a circuit with two switches, 

A and B (Fig. 1). If either A or B is closed the light 
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will go on. However, if A is closed it activates an 

overriding device (e.g., an electromagnet) which breaks the 

circuit between switch B and the light. Suppose that the 



A 

L---j I r--·--!-----·----· 
Fig. 1. A Case of Preemption 

In the above circuit, if either A or B is closed the light 
will go on. However, if A is closed it activates an over
riding device (an electromagnet) which breaks the circuit 
between switch B and the light. Closing switch A caused 
the light to go on, but if A had not been closed the light 
would still have gone on. 
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circuitry intersects and switch B is thrown at a time which 

would cause the light to go on at t were A not thrown, and 

A is thrown at a time which is causally sufficient for the 

light to go on at t. Clearly, if switch A had not been 

closed at the proper time, the light would still have gone 

on, for switch B would have been closed. (Assume that the 

closing of the two switches is independent--B would have 

been closed even had A nct been.) So, if '-P > _Ql is 

necessary for 'p C Q', then it is false that closing switch 

A caused the light to go on. This result would, I believe, 

be thought unpalatable by most. 

Event Identity 

Does this example of preemption avoid the above 

objection? Is the event which consists of the light's 

going on the very same event that would have occurred had 

B alone been closed? This is a difficult question involving 

murky issues of event identity. It is indeed hard to see 

how one could give a convincing and definite answer to 

such a question. We could specify that the light went 

on at the same time, and the same place. Perhaps we could 

fix things so that the same electron(s) would jump across 

the filament in either case. Would it then be clear that 

the same event would have occurred and been caused by 

switch B's closing \vhich instead was caused by A's being 

closed? 
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It might seem not at all clear to one who accepts 

Donald Davidson's (1970, p. 231) criterion for the identity 

of events. Letting x and y be variables ranging over 

events, the criterion states: 

(3) x = y iff «z)(z C x ~ z C y) & (z)(x C z 
~ y C z». 

As it stands, the criterion only tells us when 'x = y' is 

true for actually occurring events, x and y. It does not 

tell us when an event in the actual world is identical to 

an event in a state of affairs which does not obtain. What 

we need is a modal criterion which will settle questions of 

the transworld identity of events. Of course, Davidson 

would abhor such talk, but if something like Davidson's 

criterion is to have any relevance to the question at hand, 

it must be a modal criterion. A revised condition such as: 

(4) x = y iff L(4)(Z C x ~ Z C y) & L(z)(x C z 
~ y C z» 

will not pose any problems, for this condition would allow 

x and y to have different causes in different worlds, so 

long as in each world they have the same causes and effects. 

For such a criterion to be problematic to the construction 

of cases of preemption, we need: 

(5) x = y iff L(z)[(z C x ~ L(z C y» & (z C y 
~ L(z C x»J & L(z)[(x C z ~ L(y C z» & 
(y C z ~ L(x C z»J 

If we accept (5) as our criterion of event identity, then 

any case of preemption would be spurious for the same reason 



50 

as the Scriven case above. The event which the preempted 

cause would have caused had it not been preempted is, ipso 

facto, nonidentical with the event caused by the preempting 

cause. However, (5) has some rather unintuitive conse

quences. If causality is transitive, as most have assumed, 

then if any member of a causal chain had not occurred, the 

whole chain would not have occurred. One could perhaps 

avoid this consequence by complicating the semantics for 

such a counterfactual, using the notion of an event counter

part. However, to do that would be to give up on the 

notion of transworld. identity of events. Such a move would 

preclude the original objection to cases of preemption. 

However, we need not get bogged down in these 

difficult ontological issues. for, as we saw in Chapter 

1, it is plausible to view the causal conditional as a 

relation between propositions, not events. Clearly, 

questions of event identity are relevant in determining 

whether 'e occurred' (where e is the actually occurring 

event of the light's going on) would still have been true 

if 'a occurred' (where a is the occurrent event of A 

being closed) had been false. However, questions of 

e's identity are not relevant to determining whether 

switch A's closing caused it to be the case that the 

light was on. Of course, one could simply consider the 

fact that the light would have gone on even if switch A 



had not been closed as a conclusive reason to reject 

the causal claim. However, this is not likely to convince 

those who propose preemption cases as counterexamples 

to the I_p > ~Q' condition. 

Weak Causation and Weak Necessitation 

I suspect that there are different notions of 

causation which ground both intuitions. What might be 

called a strong sense of "cause" requires '-p > -Q', while 

a weaker sense of "cause" captures the intuition that 

preempting causes are causes. The problem of analyzing 

weak causation by finding a condition to substitute for 

'-p > -Q' is the challenge which cases of preemption pose. 

In order to formulate a condition to substitute 
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for '-p > _Q' in the analysis of 'P.C Q' ('p weakly causes 
W 

Q') we would do well to find a condition which the pre-

empting cause (p) but not the preempted cause (s) satisfies. 

For, a condition that fails to discriminate between P and 

S would allow'S C
W 

Q' to be true. 

It might be thought that the preempted cause, S, 

is not causally sufficient for the effect because it does 

not necessitate the effect (i.e., 'S » Q' is false). As 

we have seen in Chapter 2, Pollock (1976) introduces the 

necessitation conditional to capture a subjunctive condi-

tiona1 in which the antecedent brings about the truth of 



the consequent. Recall that 'P » Q' is analyzed as: 

(6) (p > Q) & «-p & -Q) > (p > Q)). 

'-p' is included irl the antecedent of the second conjunct 

to build into the antecedent an explanation for '-Q'. Any 

further changes which would account for the truth of '-Q' 

but make 'P > Q' false, can be ruled out as gratuitous. 
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It certainly would seem that the preempting cause brings 

about the effect. Yet, it is not true that the preempted 

cause necessitates the effect. 's» Q' is true if and 

only if '«-s & -Q) > (s > Q» & (s > Q)' is true. Suppose 

that '-S & -Q' is true. Since we are assuming that it is 

the case that pis true and also that 'P > Q' is true, the 

supposition, '-S' does not explain why '-Q' should hold. 

It would also have to be the c~se that either P is false 

or the causal chain initiated by P breaks down between the 

closing of switch A and the light's going on. Either change 

would be minimal, so either might have been the case. 

Furthermore, the break could have been in the circuitry 

between switch A and the intersection with the circuit 

containing switch B. Had there been such a break, then 

's > Q' would have been false. Thus, there is something 

which might have been true if '-S & -Q' had been true, which 

is such that had it been true (along with '-S & -Q') then 

's > Q' would have been false. So, '(-S & -Q) > (S > Q)' 



is false. Since both s and Q are true, 's > Q' is true. 

Therefore, 's » Q ' is false. 1 

It seems natural to assume that 'p » Q' is true, 

since p certainly seems to "bring it about" that Q is the 

case. However, a similar argument shows that p does not 

necessitate Q. Since P and Q are both true, 'P > Q' is 

true. Suppose that '-P & -Q' is true. Supposedly, '-P' 

explains why '-Q' is true. However, as was the case with 

'-s', '-P' does not serve this function. For, even if 

we suppose '-P' is true, we still have to explain '-Q', 

given that '(-p & s) > Q' is true. S would have caused 

Q had P not occurred. So, in order to ensure '-Q' we must 

make further changes. ~ve could have S be false or have 
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a break in the causal chain between sand Q that would have 

obtained had P been false. If there is a break in this 

causal chain, it could obtain after the point of inter-

section with the chain from P. It follows that there is 

something which might have been true if '-P & -Q' which is 

such that had it been true 'p ~ Q' would have been false. 

Thus' (-p & -Q) > (p > Q)' is false. 

1. This argument and the one in the next paragraph 
utilize the following SS-valid principle: '«Q M p) & 
«p & Q) > R» -+ R M P'. To prove it consider the equiva
lent conditional: ' «p & Q) > R) & (p > -R» .+ (p > -Q)'. 
Assume '(p & Q) > Fi' and 'P > -R', Then '(p & Q) > (Q -+ R)' 
is true by the consequence principle. Since 'p & -Q' 
entails 'Q -+ R', we have '(P & -Q) > (Q -+ R)'. So, by 
dilemma and substitution of equivalent antecedents, it 
follows that 'P > (~ -+ R)'. Since 'p > -R' is true, we 
have 'P > -Q'. (This proof is owed to John Pollock.) 



Neither the preempting nor the preempted cause 

necessitates the effect. Not only have we failed to find 

a distinguishing feature of the one over the other to 

exploit in an' analysis, it is now clear that cases of 

preemption are also counterexamples to Pollock's (1976, 

p. 164) condition, 'P » Q', as necessary for P to be 

causally sufficient for Q. Surely, the preempting cause, 

and arguably the preempted cause, are causally sufficient 

for the effect. Yet, neither necessitate the effect. 
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Intuitively, both the preempting and preempted 

causes are causally sufficient for the effect. A weaker 

necessitation conditional is needed to allow both preempting 

and preempted causes to necessitate, in a weaker sense, the 

effect. Notice that in the above arguments the negation ' 

of the antecedent of the necessitation did not explain the 

falsity of the consequent. There are minimally different 

worlds in which '-P & -Q' is true and S is false, but there 

are also minimally different '-P & -Q'-worlds in which the 

circuit is broken. Some of these worlds are ones in which 

the circuit is broken after the point of intersection. 

A natural suggestion would be to build into the 

antecedent the condition, '-S'. It would then be a gratui

tous change to suppose that there was a break anywhere in 

the circuit. If both switches were open and the light did 

not go on, then if A had been closed, the light would have 



gone on. Thus, we have: 

(7) «-p & -S) & -Q) > (p > Q) 

Generalizing from (7) suggests the following definition 

of weak necessitation (reading 'p» Q' as 'P weakly 
W 

necessitates Q'): 

(8) P »w Q iff (Er)[p E r & (R)(R E r. + [(-Er 
& -Q) > (R > Q)] & (R > Q)]. 
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As it stands, (8) will not work, since any truth will weakly 

necessitate any other truth. Let r be {P, T} where T is 

a necessary truth. Since '-Er' is necessarily false, 

'(-Er & -Q) > (R > Q)' is vacuously true. We could 

require that '~r' be possibly false. However, it is 

convenient to have strong necessitation as a special 

case of weak necessitation. If P is necessary, then 

P strongly necessitates any truth. It would be too weak 

to require that every member of r other than p be possibly 

false. Suppose that r is {P, -P} and' (Q E -p) & P' is 

true. '(-Er & -Q) > (R > Q)' is again vacuous. Since P 

and Q are true, 'P > Q' is true and since 'Q E -P' is true, 

'-P > Q' is true. These considerations require that (8) 

be changed to: 

. (9) P» Q iff (Er)[p E r & (R)(R E r. + 
W 

(-Lp + -LEr) & «-Lr & -Q) > (R > Q» & 
(R > Q»]. 

Notice that I have not required that r be finite. 

For those inclined to object to infinite disjunctions, we 



can eliminate a commitment to them by a move suggested by 

Pollock (1976, p. 86): 

(10) P ++ Er iff for every possible world a, P 
is true in a iff some member of r is true 
in a. 

In (10), it is the relation '++E' which is being defined, 

so we do not employ a term 'Er' to denote anything. 

It follows immediately from (9) that necessitation 

is a special case of weak necessitation, for we can let r 

be the singleton having P as a member. So, all cases of 

causal sufficiency which meet the condition, 'P » Q' will 

satisfy this weaker condition. 
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However, one might be tempted to distinguish between 

weak causal sufficiency and strong causal sufficiency, just 

as it was suggested above that ~e distinguish between weak 

and strong causes. In cases of preemption, the preempting 

and preempted causes are weakly causally sufficient for 

the effect, but in the standard cases where the strong 

necessitation conditional holds, the cause could be said 

to be strongly causally sufficient for the effect. Weak 

causal sufficiency could then be analyzed in terms of weak 

causation, mirroring Pollock's (1976, p. 158) analysis 

of causal sufficiency in terms of the (strong) causal 

connective: 

(11) P CSw Q iff (Er)(p £ r & (R)(R £ f. + [[(-Ef 

& -Q) > (R > (R C
W 

Q»] & - (zr v Q) & MpJ). 



We could then attempt to analyze 'P C
W 

Q' in terms of 

'P strongly causes Q' ('p C Q') Then, an analysis of S . 

'P C
S 

Q' in terms of 'P is strongly causally sufficient 

for Q' ('p CS· Q') along the lines proposed by Pollock 
S 

(1976, p. 159) would complete the analysis: 

(12) P Cs Q iff P & P CSs Q & (-p > -Q) . 

Fortunately, there is no need for this complexity. 

I do not think that the proposed distinction between 

weak and strong causal sufficiency is a useful one. 

There is no inclination to deny that the preempting cause 
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is causally sufficient for the effect. The notion of strong 

causal sufficiency would explain a potential intuition 

that the preempting cause is not causally sufficient in 

some sense, but I do not have such an intuition. Further; 

there does not appear to be any good reason to deny that 

the preempted cause is causally sufficient for the effect. 

Of course, we will want to distinguish between the preempted 

and preempting causes, but this should be accomplished 

when a condition is found to substitute for '-P> -Q'. 

Thus, I propose that we analyze causal sufficiency using 

the weak necessitation conditional, and leave it at that. 

If strong causation is analyzed by (12) (substitut

ing 'P CS Q' for 'P CSs Q'), preemption cases force us to 

find a weaker condition than '-P > -Q' for the analysis of 

weak causation. weakening the '-P > -Q' condition to 
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I_ Q M _p' was briefly considered above. Reflection on the 

preemption case shows that the latter condition is still 

too strong. The light would still have gone .on even if 

switch A had not been closed, since switch B'S closing would 

have caused the light to go on. By altering the case 

slightly, it can be shown that the condition is too weak 

as well. Let s again be the preempted cause, that switch 

B is closed. Suppose that we change the case to have P 

cause S. This could be arranged in a purely mechanical 

fashion by having a rod connecting the two switches. 

Suppose that S had been false. It might have been false 

because P was false, since P causes S. Yet, if we suppose 

'-P & -S' is true, then we must suppose that the light 

would not have gone on. So we have '(-p & -S) > -Q' and 

'-P M -S'. Given the SS-valid principle, I «Q M p) & 

«p & Q) > R» + R M p', we have '-Q M -S'. If we simply 

substitute '-Q M -P' in the analysis of weak causation for 

'-P > -Q' in the analysis of strong causation we have 

(13) P Cw Q iff (p & P CS Q & (-Q M -p». 
Since we have both sand'S CS Q' in the above example, it 

follows that s weakly causes Q. However, if S does not 

cause Q in the standard preemption cases, it should not 

cause Q simply because it is caused by a cause of Q. Thus, 

the weaker condition will not serve in an analysis of weak 

causation. 



Chains of Counterfactua1 Dependence 

Some authors (Mackie, 1974, p. 224; Lewis, 1973a, 

p. 567; Swain, 1978, p. 13) have suggested that the 

distinguishing feature of the preempting cause is its 

connection to the effect via a causal chain. Swain and 

Lewis analyze causal chains in terms of sequences of 

counterfactua1s of the form '-P > -Q'. As we saw in 

Chapter 3, Swain (1978, p. 5) analyzes causal dependence 

as a relation between distinct events where if the first 

had not occurred the second would not have. Causal chains 

are then analyzed as a sequence of occurrent events in 

which each member depends causally on its predecessor. 

Swain proposes that the preempting cause is connected to 

the effect by a causal chain of. occurrent events in this 

sense, whereas the preempted cause is not. Considering 

a case like the one above (letting c be the closing of 

switch A, d the closing of switch B, and e the light's 

going on), he avers: 

.once c occurred, the electrical 
current passed through the first inch 
of the wire, then through the second, 
and so on up to the socket, then through 
the wires leading to the filament, and 
then e occurred. Each succeeding event 
in this chain was dependent counterfactua11y 
upon its predecessor; and this is so even 
though the counterfactua1 'If c had not 
occurred, then e would not have occurred ' 
is false. However, if you consider the 
event d, it is obvious that there is no 
counterfactual chain of events linking 
it with e; even though d occvrred, it was 
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prevented from inaugurating a causal 
chain. At best, we can say of event 
d that if event c had not occurred, 
then there would have been a causal 
chain between d and e. 

On closer examination of the case, it is not at all clear 

that there is a causal chain in Swain's sense connecting 
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the closing of switch A and the light's going on. Consider 

the point at which the circuitry intersects. Suppose 

that along the wire leading back to switch A, E microns 

from the point of intersection (for some arbitrarily small 

E), there had been no current. Would there also have 

been no current at the point of intersection? Current 

might have been there, for had there been no current 

E microns from the point of intersection, ~hat might 

have been because switch A was open. However, if switch 

A was open, switch B being closed would have caused current 

to be at the point of intersection. So, there is something 

which might have been true had there been -no current E 

microns before the point of intersection, such that had it 

been true (and there was no current E microns from the 

point of intersection) there would have been current after 

the point of intersection. (Again, I am utilizing the 

SS-valid principle: '«Q M p) & «p & Q) > R» + (R M p) '.) 

Thus, it is false that had there been no current E microns 

before the point of intersection there would have been no 

current at the point of intersection. 
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One might deny that had there been no current £ 

microns from the point of intersection then switch A might 

have been open. I do not think Swain can make this denial, 

for from his discussion of other cases it would appear that 

he is committed to the stronger claim 'Had there been no 

current £ microns before the point of intersection, switch 

A would have been open'. It is because of the supposed 

symmetry of the relation of counterfactual dependence 

that Swain must take great pains to introduce a direction 

of causation. 

Lewis (1973a, 1979) would deny that had there been 

no current £ microns before the point of intersection switch 

A would have been open. Lewis claims: 

Consider those counterfactuals of the form 
"If it were that A, then it would be that e" 
in which the supposition A is indeed false, 
and in which A and e are entirely about the 
states of affairs at two times tA and te 
respectively. Many such counterfactuals 
are true in which e also is false, and in 
which tc is later than tAo These are 
counterfactuals that say how the way 
things are later depends on the way things 
are earlier. But if te is earlier than t A , 
then such counterfactuals are true if and 
only if e is true. These are the counter
factuals that tell us how the way things 
are earlier does not depend on the way 
things will be later. (1979, p. 458) 

Thus, if there had been no current £ microns before the 

point of intersection switch A still would have been closed, 

since the time at which the antecedent is true is later 

than the time at which the consequent is true. 



Suppose, as Lewis does, that determinism holds in 

the actual world, a. Further,suppose that switch A is 

closed and there is current E microns before the point 
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of intersection, in a. Then a world, wO' in which there is 

no current E microns before the point of intersection at 

time t, but which is identical with a at all times preceding 

t is a world in which some law of a is violated. Thus, 

relative to the laws of a, a miracle has occurred. Ante

cedent circumstances sufficient to bring it about that 

there is current E microns before the point of intersection 

·have failed to bring about this effect. In considering 

which worlds are more or less similar to the actual world, 

Lewis avers that we are to give more importance to maxi

mizing the spatiotemporal regiop in which we have a perfect 

match of particular facts, than we give to avoiding small, 

localized and simple violations of law (1979, p. 472). 

Will a similarity relation which accords with the 

above priorities have the future be independent of the 

present as well? If it did it would be of little use in 

giving an adequate semantics for counterfactuals, for if 

anything is clear with respect to counterfactuals it is that 

sometimes if things had been different now, things would 

be different later. Lewis claims that a miracle which 

allowed a world, w1 ' to reconverge to a perfect match with 

a while differing at some time t, would not be a simple 



miracle. Suppose that at world w
1 

there is no current 

€ microns before the point of intersection. For this 

world to reconverge back to perfectly match with a, all 

traces of the" current being at that point must be miracu

lously introduced. This will involve a host of small 

. 1 1 
m~rac es. Perhaps, we could get an approximate match of 

particular fact without invoking numerous miraculous 

changes. Lewis doubts that this could be done, but even 
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if it could, it would be of little consequence if his 

proposal that we give little or no importance to preserving 

approximate similarity of particular fact is correct. 

The asymmetry of counterfactual dependence between past 

and future is secured by the asymmetry of miracles. Lewis 

attempts to explain the latter asymmetry by observing that 

while it is common for causal chains to diverge from an 

event into the future, it is rare for causal chains to 

converge on an event from the past (overdetermination). 

1. This marks a change from Lewis's account in 
1973b (p. 76) i!l w-hich he allows miracles which permit 
reconvergence to be simple. Thus, he can handle Swain's 
(1978, p. 9) point that rather than have two simple miracles 
which permit divergence and reconvergence we could have 
a "pure deletion miracle" in which the event which \vould 
have otherwise occurred is deleted and everything else is 
left unchanged in the past and future. The future, like 
the past, would then be counterfactually independent of 
the present, which is absurd. Lewis's 1979 account would 
rule out pure deletion miracles, as they are not simple. 
Of course, Swain's article appeared before Lewis's 1979 
paper. 



Back-Tracking Subjunctive Conditionals 

Let us call any subjunctive conditional in which 

the time at which the antecedent is true is preceded by 

the time at which the consequent is true a "back-tracking 

sUbjunctive conditional." We can then state Lewis's 

position simply: a back-tracking conditional is true if 
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and only if its consequent is true. Thus all back-tracking 

"even if" conditionals with true consequents are true 

while all back-tracking counterfactuals are false. There 

is a qualification which Lewis is prepared to make to this 

position. Suppose that rather than being in Lancaster 

presently I was instead in Philadelphia. Certainly I 

would not have been in Lancaster right up until the present 

moment and then instantaneously. transported to Philadelphia. 

Yet, this is a consequence of the simple position above. 

To avoid this consequence, Lewis allows that counterfactual 

independence does not hold for the immediate past. A short 

transition period is posited to avoid abrupt discontinuities 
1 (1979, p. 463). Of course, we can have continuity and 

still have the transition period arbitrarily short. I need 

only to be transported to Philadelphia arbitrarily fast. 

1. The transition period is posited only in his 
Analysis 1, not his final Analysis 2. But Analysis 1 is 
rejected because it rules out by fiat recherch~ examples 
like backward causation and does not allow for general 
antecedents. For conditionals with antecedents which are 
true at a particular time which describe more ordinary 
situations, the t'VJO analyses are assumed by Le1;vis to be 
equivalent. 



Yet surely it is not true that had I been in Philadelphia 

right now I still would have been in Lancaster one 1ight

meter1 ago. Presumably, travelling to Philadelphia at a 

speed faster than light would not be a simple, localized 

miracle. 

How much of the past is to count as immediate? 

The general picture seems to be this: we are to go back 

to the latest possible moment at which a simple miracle's 

occurrence will result in the truth of the counterfactua1 

antecedent with no further violations of the laws of the 

actual world. How far back we will need to go will of 

course vary with the antecedent and the circumstances. 

How fast I could have gotten to Philadelphia depends not 

only on technological limitations, but on the plane and 
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train schedules. For certain antecedents and circumstances, 

the transition period might extend farther back in the past 

than we could comfortably call immediate. We can imagine 

circumstances in which my quickest available trip to 

Philadelphia might have been fairly slow. 

However, it might not trouble Lewis that the transi-

tion period for certain antecedents in certain circumstances 

is fairly extended. He claims that the counterfactua1 

dependence of the immediate past on the present is not 

detailed or definite (1979, p. 463). Thus although it is 

1. The time it takes light to travel one meter. 
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true that had I been in Philadelphia at t I would not have 

been in Lancaster at (t - E), (for some small E), we cannot 

say exactly where I would have been at (t - E). SO perhaps 

Lewis could cope with an extended transition period as 

long as there was not a definite and detailed dependence 

of the past on the present. 

It is not clear to me that on Lewis's account, 

there will not sometimes be a detailed and definite depen

dence. For suppose that the last flight which left for 

Philadelphia from Lancaster departed. one-half hour ago. 

Since the flight takes one-half hour, I would have been 

in Philadelphia by now had I been on that flight. I had 

no other way to get to Philadelphia quicker. Since we are 

to maximize perfect match of particular facts in the past, 

I think Lewis would have to grant that had I been in 

Philadelphia now I would have been on that flight. Yet 

it certainly does not seem true that had I been inPhila

delphia right now I would have caught the last available 

flight. This is not to say that I would not have, only 

that I might not have. 

However, let us waive the preceding point. Suppose 

that the immediate past would have been different had the 

present been different, but not in any particular way. 

For example, had I been in Philadelphia at t, I might have 

travelled one route or another at times preceding t in order 



to arrive in Philadelphia by t, but it is not true of any 

route that I would have travelled it in particular. Thus, 

we would have counterfactual.dependence without back

tracking. If this seems plausible for the immediate 

past, why not for the non-immediate past as well? We 

have already seen in Chapter 2 that conditional excluded 

middle, '(p > Q) v (p > -Q)', is invalid on Lewis's seman

tics. So, denying one back-tracking conditional does not 

commit us to its contrary. Thus, we might treat the 

past in a way similar to the way Lewis suggests we treat 

the immediate past. 

To understand this counterproposal, let us look at 
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a simple case. Suppose I drop a vase and it breaks. Sup

pose it had not broken. Would I still have dropped it? The 

correct answer seems to me to be "no," pace Lewis. Had 

it not broken, I might not have dropped it. Still, this 

answer should not tempt us to assert the contrary, "Had 

it not broken I would not have dropped it." It might be 

a vase which can sustain a fall without breaking if ic 

lands just right. Both back-tracking conditionals are 

false. Suppose, though, that we spelled out the conditions 

under which the vase was dropped more fully such that some 

law of nature guarantees that the vase will break if dropped 

under those conditions. Would it then be true that had the 

vase not broken, either some of those conditions would not 



have obtained or the vase would not have been dropped? 

This does seem to be true. Let us allow a back-tracking 

counterfactual conditional to be true if it is a direct 

instantiation of a law of nature. Of course, we should 

also allow back-tracking counterfactuals in which the 

antecedent entails the consequent to be true as well. 

Had my thirtieth birthday been on June 1, 1980, I would 

have been born on June 1, 1950. 

What about back-tracking "even if" conditionals? 

Certainly, if both the antecedent and consequent are true, 

the conditional is true. Suppose that the antecedent is 

false. Can the back-tracking "even if" conditional be 

true? Sometimes it is. For example, I came to school 

today, but if I had not, John K~nnedy still would have 

been assassinated. HQl;l7ever, it is not true that Kennedy 

would have been assassinated even if Johnson had not 
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been sworn in as President. If Johnson had not been sworn 

in as President, that might have been because Kennedy was 

not assassinated. The distinguishing feature separating 

the first case from the second seems to me to be that of 

subjunctive irrelevance. Normally, when we assert an "even 

if" conditional, it is the fact that the antecedent's truth 

is irrelevant to the truth of the consequent which makes 

what we assert true. !-Io'wever. this is not always the case. 

Any necessitation conditional with true antecedent and 
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consequent is a true "even if" conditional. Yet, the truth 

of the antecedent of a true necessitation conditional is 

subjunctively relevant to the truth of its consequent. 

Still, we cannot capture t",is notion of irrelevance by 

attending only to those lIeven if" conditionals which are 

not necessitation conditionals. There are other "even if" 

conditionals which are true in virtue of the truth of 

antecedent and consequent, which are not necessitation 

conditionals, whose antecedent's truth is relevant to the 

truth of 'the consequent. Suppose that Cincinnati came 

in first and Houston second in a baseball league of six 

teams. Houst'on would have come in second even if Cincinnati 

had come in first. Cincinnati's coming in first does not 

necessitate Houston's coming in second. Yet, if Cincinnati 

had not come in first, Houston might not have come in 

second. Thus, the truth of the antecedent is not subjunc

tively irrelevant to the truth of the consequent. This 

example suggests the following analysis: 

(14) P is subjunctively irrelevant to Q iff 

-(P »w Q) & (Q > (-P > Q». 

However, (14) will not work, since it has the consequence 

that the truth of '-Q' is subjunctively irrelevant to the 

truth of Q. This problem can be remedied in the following 

manner: 

(15) P is subjunctively irrelevant to Q iff 

-(p »w Q) & -(p >~w -Q) & (Q > (-p > Q». 



Cases of preemption and overdetermination pose 

problems for (15). Consider a typical case of overdeter

mination in which a firing squad of two members (A and B) 

shoots and kills a prisoner (C). Suppose that either shot 

would have been sufficient to kill C. Let P be 'A shoots' 

70 

and Q be 'c dies'. Since P weakly necessitates Q, P is not 

subjunctively irrelevant to Q. Yet I_pi does not weakly 

necessitate Q and does not weakly necessitate '-Q' either. 

Since 'Q > (p > Q)' is true, I_pi is subjunctive1y irrele

vant to Q. This strikes me as counterintuitive. Both p 

and I_pi should be of a piece. p should be subjunctively 

irrelevant to Q just in case '_pi is. One might be tempted 

to think that both p and '_pi should be subjunctively 

irrelevant to Q, but this temptation stems from the fact 

that they are causally irrelevant to Q (in the strong sense 

of "cause"). The truth or falsity of p is subjunctively 

relevant to the truth or falsity of Q. 1 This suggests that 

the analysis be expanded as follows: 

(16) p is subjunctively irrelevant to Q iff 

-(p» Q) & -(p» -Q) & -(-P» Q) & 
W W W 

-(-p »w -Q) & (Q > (p > Q)) & (Q > (-p > Q» 
& (-Q > (P > -Q» & (-Q > (-p > -Q). 

1. Thus, there are true "even if" conditionals 
with false antecedents in which the antecedent does not 
weakly necessitate the consequent but is subjunctively 
relevant to the consequent. If we assume determinism, 
I think that this phenomena will only arise in cases of 
overdetermination and preemption. 
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The relation of subjunctive irrelevance, as defined 

in (16), is not symmetric. One might think that this is 

as it should be. There being oxygen in the vicinity of a 

match is subjunctively relevant to the match's lighting. 

However, one might be tempted to say that even if the match 

had not lit, there still would have been oxygen in the 

vicinity of the match. The lighting of the match might 

seem subjunctively irrelevant to the presence of oxygen 

around the match. Yet, on the above analysis it is not. 

If there had not been oxygen in the vicinity of the match, 

then had the match lit it might have been the case that 

there was oxygen in the match's vicinity. So, the '-Q > 

(p > -Q)' condition fails. This result does not undercu.t 

the analysis. It is not true that had the match not lit 

that there still would have been oxygen in the region 

around the match. One minimal change making it the case 

that the match did not light is to have no oxygen in the 

vicinity of the match. Since I cannot think of any examples 

in which p is subjunctively irrelevant to Q but not vice 

versa, I propose that the analysis be made symmetric: 

(17) P is subjunctively irrelevant to Q iff 

-(p »w Q) & -(p »w -Q) & -(-p »w Q) & 
-(-P» -Q) & -(Q» p) & -(Q» -p) & 

W w W 
-(-Q» p) & -(-Q» -p) & (Q > (P > Q» w w 
& (Q > (-p > Q» & (-Q > (P > -Q» & (-Q > 

(-P > -Q» & (p > (Q > p» & (p > (-Q > p») 
& (-p > (Q > -P» & (-P > (-Q > -p». 



Unfortunately, (17) will not help in the present 

context, for it will involve back-tracking conditionals, 

thus rendering circular an account of when such condi

tionals are true. I doubt that there is any way of 

characterizing the notion of p'S being subjunctively 

irrelevant to Q which does not involve subjunctive 

conditionals in which p appears in the antecedent and 

Q in the consequent. (17) is not useless, for it serves 

to show how subjunctive irrelevance is related to the 

truth and falsity of certain subjunctive conditionals. 

In Chapter 5, I will employ (17) in the analysis of 

propositions making other propositions true. In the 

present context, I propose to treat the notion of subjunc

tive irrelevance as primitive. I do think that we have 

a fairly clear intuitive grasp on the concept, for it 

is essentially involved in the justifications we would 

give for accepting most "even if" conditionals. I 

propose that back-tracking "even if" conditionals with 

false antecedents are true just in case the antecedent 

is subjunctively irrelevant to the consequent. 

We are now in a position to have an account of 

the truth conditions for back-tracking conditionals. 

If both antecedent and consequent are true, the centering 

condition (A4) ensures that 'p > Q' is true. If the 

antecedent is false, the above considerations come into 
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play. In order to ensure that adjunctivity (A1), '(p > Q) 

& (p > R). + [P > (Q & R)J', is satisfied, we need to 

require that if 'P > Q1 ' satisfies the analysis and 

'P > Q2 ' satisfies the analysis then 'p > (Ql & Q2)' 

satisfies the analysis. Thus, we have: 

(18) If the time at which P is true is later 
than the time at which Q is true, 'P > Q' 
is true iff either (i) (p & Q); or 
(ii) (-p & Q) and P is subjunctive1y 
irrelevant to Q; or (iii) (-p & -Q) 
and either 'P > Q' is a direct instantia
tion of a law of nature or P entails Q; 
or (iv) Q is entailed by a set of proposi
tions each member of which satisfies 
(ii) or (iii). 

If we assume that determinism is true, Lewis's 

account has the consequence that all counterfactuals are 

counterlegals. The account I offer here does not have 

this feature. This makes, I th~nk, for a more palatable 

account. However, if we reject Lewis's view of back-

tracking conditionals, we still lack an account of causal 

chains which will aid us in distinguishing the preempting 

from the preempted causes. 

Causal Chains 

Had there been no current E microns from the 

point of intersection, switch A might have been open. 

There is no causal chain in Swain's or Lewis's sense 

connecting the preempting cause and the effect. Is there 
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another way to characterize causal chains which circumvents 

these difficulties? 

Pollock (1976, p. 187) characterizes causal chains 

in terms of the relation of P causing Q by causing H. 

He. analyzes chains in this way because he rejects the 

commonly held view that the causal conditional is transi-

tive. Hence, he could not analyze a chain connecting 

P and Q in the usual way, i.e., as a sequence <P, Pl ' P2 ' 

, Pn ' Q> such that 'P C Pl ', . , and 

'P C Q' are all true and thus, 'P C Q' is true. If transin 

tivity fails, the "thus" is misplaced. Pollock suggests 

that we analyze causal chains in the following way: 

(19) A sequence <Pl ' ... , Pn> of propositions 

is a causal chain iff Pl caused P2 ' and for 

each k such that 2 < k ~ n, Pl caused Pk by 

causing (P 2 & .. & P
k

- l ). 

The relation of P causing Q by causing H is analyzed as: 

(20) P caused Q by causing H iff P C Q & P C H & 
-«p & -H) CS Q). 

However, this characterization of causal chains is too weak. 

Suppose that we have a typical causal chain in which 

'P C H', 'P C Q' and 'H C Q' all are true, where H is the 

intermediate link in the chain. Then it will be true that 

P caused Q by causing H, as it should be. However, it will 

also be the case that P caused R by causing QI Clearly, the 

first two conjuncts of (20) still hold. Suppose that 



'p & -Q' is true. One minimal change consistent with this 

supposition is that the chain is broken between P and R. 

It follows that '-«p & -Q) > R)' is true. which entails 

'-«p & -Q) » R)'. which. in turn. entails '-«p & -Q) 

CS R)'. So. the analysans is satisfied; the analysandum 

is not. 

Perhaps transitivity does hold for the causal 

conditional. Pollock presents two counterexamples to 

transitivity which have the same structure. Let us 

consider the second: 

Consider a 'vacuum oven'. This is a chamber 
which can be evacuated and then heated. 
Suppose this oven is operated by two 
buttons. Pushing button A results in any 
gas in the oven being pumped out and then 
five minutes after the button is pushed 
the heating element, comes on and heats 
the contents of the oven to a very high 
temperature. Pushing button B results in 
the gas being left in the oven so that 
nothing happens for five minutes, and then 
the heating elements corne on. Suppose now 
that the oven is filled with pure oxygen 
and contains a piece of paper. I push 
button B, after five minutes the heating 
element comes on, and because of the ox.ygen 
environment this causes the paper to burst 
into flame. In this case we have the 
following: (1) That the heating element 
came on, caused the paper to ignite; (2) 
that there was a control button that was 
pushed, caused the heating element to come 
on; but, that there was a control button that 
was pushed, did not cause the paper to 
ignite. Rather, thac button B was pushed 
caused the paper to ignite (pp. 185-6). 

There being a button that was pushed does not necessitate 

that the paper ignited. The difficulty with the example 
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is that it is also not true that the heating element's 

coming on caused the paper to ignite. At least, on 

Pollock's account it is not true, for the necessitation 

conditional fails. l Suppose that the heating element 

had not come on and the paper had not ignited. This might 

have been because neither button was pushed. But in this 

case it is not true that had the heating element come on 

the paper would have ignited, for button A might have 

been pushed instead. Does weak necessitation fail? 

Unfortunately, it is the nature of this conditional that 

one can never conclusively demonstrate that it does not 
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hold. One would have to show that for no set r is analysis 

(9) satisfied when P is 'The heating element came on' and 

'The paper ignites' is Q. How are we to know that there is 

no such r? No candidates for such a set spring readily to 

mind. It seems reasonable to assume that there are no such 

sets and the weak necessitation conditional fails as well. 

Assuming that the causal conditional is transitive, 

we might be tempted to analyze causal chains as "follows: 

(21) A sequence of propositions, <Pl , 

is a causal chain if and only if 

& (P n - l C Pn )' is true and 

'p C P '. 
1 n 

•.. , P > n 
'(P l C P2 ) & 
entails 

1. This argument is no mere ad hominem. It is 
also an argument against the man by tne man. Pollock 
himself pointed out to me that his counterexamples did 
not work for this reason. Pollock presently endorses the 
principle of transitivity for the causal conditional. 



This analysis will not help in our search for an asymmetry 

between the preempting and preempted causes. If we inter

pret 'Po C P. l' in the analysis as a weak causal condi-
, -z.. -z..+ 

tional, then using the concept of a causal chain in the 
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analysis of weak causation would be circular. On the other 

hand, if we interpret 'Pi C Pi +1 ' as a strong causal con

ditional, we would be requiring a chain between cause and 

effect in which for each pair of successive links, '-Po 
-z.. 

> -Po l' is true. We have already seen in the discussion 
-z..+ 

of Swain and Lewis that no such chain exists between 

preempting cause and effect. 

Perhaps we should return to analysis (19) and 

attempt to analyze causal chains along those lines. We 

have already seen that (20) was, too weak. It could not 

discriminate between 'P caused Q by causing R' and 'P 

caused R by causing Q'. If we could revise (20) so that 

this objection is met, perhaps (19) would prove adequate. 

Again, suppose that we have a chain beginning with P and 

ending with Q with R as its intermediate link. Adding the 

condition' (p & R) CS Q' to (20) will block 'P caused R 

by causing Q' from holding if '(p & Q) CS R' is false. 

On Pollock's analysis' (p & Q) CS R' is false if '(p & Q) 

» R' is false. Consider a typical causal chain in which 

a match is struck (8) causing it to light (L) causing its 

wooden stem to burn (lJ). \V'e do not want 8 to cause L by 



causing B. So, we should not want '(S & B) CS L' to be 

true. If we require' (S & B) » L' we will get what we 

want, for the necessitation fails. Since S, B, and L are 

all true, '(s & B) > L' is true (assuming centering). 

However, '(-(S & B) & -L) > «S & B) > L)' is false. One 

minimal change making the antecedent true is to have 

'(S & -B) & -L' be true. This could be the case if the 

match is defective. Yet, if the match is defective, it 

will be false that' (S & B) > L'. Something else other 

than the match's lighting might have caused the wooden 

stem to burn if the match was defective. 

However, recall that I have substituted the 

requirement 'p» Q' for 'P » Q' in the analysis of 
W 

'P CS Q'. If we assume that'S, » L', 's C L' and 'L C B' 

are true, it will follow that '(S & B) » L' 
W 

is true. 

From (9) we know that' (S & B»> L' is true if and 
W 

only if: 

(22) (Er)[(s & B) £ r & (R)(R £ r. + 

(-L(s & B) + -LEr) & «-Er & -L) 
(R > L)) & (R > L)J. 

Let r = {(S & B), S}. From the equivalence of Er with 

s and the truth of's » L', we clearly have '[(-Er & -L) 

> (S > L)J' true as well. Since sand L are both true 

we also have's> L'. Since both '-L(s & B)' and '-LEr' 

are true, tne analysis is satisfied for R = S. Suppose 

R is'S & H'. In ordinary cases, it seems clear that 
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'(-s & -L) > (S > B)' is true. Suppose that this is such 

a case. From'S» L' we have '(-S & -L) > (s > L)'. So, 

by adjunctivity (AI), we have' (-s & -L) > «S > B) & 

(S > L))'. By A3 of SS, we know that '«S > B) & (s > L)) 

+ «S & B) > L)'. So, by the consequence principle (R3), 

we have '(-S & -L) > «S & B) > L)'. Since '-rf' and '-s' 

are equivalent, we have '(-rf & -L) > «S & B) > L)'. We 
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know that both's> B' and's> L' are true (by centering). 

So, by A3, we have '(S & B) > L'. Therefore, '(S & B) 

» L' is true. 
W 

How are we to discriminate between 'P caused Q by 

causing R' and 'P caused R by causing Q'? In ordinary 

causal chains the links are temporally ordered. We might 

attempt to exploit a temporal asymmetry in order to block' 

'p caused R by causing Q' in the above case. We have seen 

in Chapter 2 that Pollock introduced the notion of a simple 

proposition in order to analyze the notion of a minimal 

change. In Chapter 3 we saw how simple propositions were 

true at a particular time, and their dates were used by 

Pollock in his analysis of causal sufficiency. Non-simple 

propositions are made true by sets of simple propositions. 

I will say more about simple propositions and the "makes 

true" relation in the next chapter. For now, let us assume 

that these concepts can be made precise and attempt to use 

them to analyze causal chains. If P, R, and Q are simple 



propositions, we could simply require that their dates be 

ordered properly. If o(P) is the time at which a simple 
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proposition, P, is true, then for 'p caused Q by causing R' 

to be true for simple propositions P, Q, and R, we require 

that o(p) < oCR) < o(Q). If P, Q, and R are not all 

simple, we could frame a similar requirement on the sets 

of simple propositions which make P, Q and R true. Let 

us require that any set making P true have a member whose 

date is earlier than any member of any set making R true. 

Similarly, any set making R true must have a member which 

is earlier than any member of any set making Q true. 

Since a simple proposition is made true by its own single-

ton, we can frame this requirement generally: 

(23) P causes Q by causi~g Riff P Cs Q & P Cs R 

& -rep & -R) CS QJ & for any world e, for any 
sets of simple propositions A, Band C, if 

A makes P true in B, B makes R true in B 

and C makes Q true in B, (E8) (ET)[S E A & 
T £ B & (U)[U £ B + 0(8) < o(U)J & (V)[V £ C 

+ 0 (T) < 0 (V) J J . 

Returning to the preemption case in which P preempts 

8 from causing Q, notice that there is an intermediate link 

in the causal chain which would have obtained if '-P' had 

been true, which is necessitated false by P. There would 

have been current in the circuit containing switch B at the 

time when the circuit is actually broken, had switch A been 

open. Let R be a simple proposition to the effect that 



there is current at a point r where because of the activa-

tion of the electromagnet there is no current. Had switch 

A been open but switch B closed, R would have been true. 

Since P and '-R' are true, we have 'P > -R'. Suppose 
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that '-P & R' is true. One minimally different world in 

which it is true is one in which S is not preempted simply 

because the preempting cause, P, did not occur. But in such 

a world, had P been the case, it would have preempted Sand 

R would be false. So, we have 'P » -R'. We can then 

describe the situation in the following way: 

(24) (ET)[(P »w -T) & [(s & -p) > (S causes Q 

by causing T)JJ. 

There is something (R) which the preempting cause 

weakly necessitates false which is such that had the pre-

empted cause but not the preempting cause occurred, the 

preempted cause would have caused the effect by causing 

R. If we describe the situation with respect to those 

propositions, T, which are such that P causes Q by causing 

T, (24), mutatis mutandi, fails. Instead, we have 

(25) -(ET)[(S »w -T) & l(p & -S) > (P causes Q 

by causing T)JJ. 

This suggests a possible asymmetry between the 

preempting and preempted causes which could be exploited 

in finding a replacement for the condition '-P > -Q' in the 

analysis of weak causation. Since there could be 



arbitrarily many preempted causes, we need to generalize: 

(26) p C Q only if (Er)[«-Ef & -p) > -Q) & rrr & 
-(Q + Er) & -(EH) (E5)[S E r U {p} & (5 »w -H) 
& [(p & -Er) > (p causes Q by causing H)JJJ. 

In the preemption case, let {5} be r. With this 
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as r, P satisfies the analysis. However 5 does not satisfy 

(26), since any r which satisfied the '(-Er & -5) > -Q' 

condition would include P or some proposition causing or 

caused by P. However, P necessitates false a member of 

what would have been a chain between 5 and Q had P been 

false. Since 'P causes Q by causing H' is defined in 

terms of strong causation in (23), there will be no causal 

chain in the sense of (19) between P (the preempting 

cause) and Q (the light's going on). However, (26) only 

requires that there be such a chain between P and Q if the 

members of r had all been false. In cases in which p 

strongly causes Q, so that we have '-P > -Q', the above 

analysis is satisfied if we let r be empty. 

However, (26) is too strong. Consider a case like 

the preemption case except that the preempted cause also 

initiates a causal chain which affects the "chain" between 

the preempting cause and the effect (Fig. 2). Suppose 

that closing switch B completes a circuit which in turn 

activates an electromagnet which opens the door to a canary 

cage, causing the cat to jump, upsetting the balance and 

causing a string to pull s'tVitch D into the b-position from 
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string~ l 
b 

A a "'" '--.,. 

D 

B 

4------1 ! I ~ __ -L-____ -J--_-_-' 

Fig. 2. The "Birdie Case" 

This case is like the standard preemption case except that 
closing switch B completes a circuit which activates an 
electromagnet, causing a string to pull the door to the 
canary cage open, causing the cat to jump, which upsets 
the balance and causes a string to pull switch D into the 
b-position from the a-position. The case is a counter
example to (26). 

I 
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the a-position. If we let R be a proposition to the effect 

that there is current at a at the appropriate time, then 

closing switch B necessitates that R is false. Had switch 

B not been closed, closing switch A would have caused the 

light to go on by causing current to be at position a. 

Yet, it seems clear that if closing switch A weakly 

causes the light to go on in standard preemption cases, 

it should weakly cause the light to go on in this case. 

(Pollock suggested this case to me as a counterexample to 

(26). I will call it "the birdie case.") 

Notice that if we let R be a proposition such as 

'There is current at position a or current at position b 

[at the appropriate times]' then had switch B been open 

'p causes Q by causing R' would have been the case in the 

sense of (17). Closing switch B does not necessitate that 

this disjunction is false. So, perhaps we should weaken 

(26) and simply require that for some chain which might 

have obtained. if the members of r had all been false, no 

member of r U {P} necessitate false a member of that chain. 

(27) P C Q only if (Er)[«-~r & -p) > -Q) & rrr & 
-(Q + ~r) & (En)[(n is a causal chain whose 

first member is P and last member is Q which 

might have obtained if (p & -~r» & -(ER) (E3) 

(3 £ r U {P} & (3 »w -R) & R £ n)]J. 

(27), like (26), relies upon the analysis of a causal chain 

in (19), which in turn relies upon the analysis of 'p causes 



Q by causing R' in (23). These analyses employ the 

relation of strong causation, so there is no circularity 

in using these analyses in the analysis of weak causation. 

A Condition to Substitute for '-p > -Q' 

Perhaps (27) will serve. However, I am unhappy 

with the fact that the analysis rests upon (23) vlhich 

requires that causal chains be temporally ordered so that 

cause always precedes effect. It would be nice if an 

analysis of causation allowed for the possibility of 

backward or simultaneous causation if, as many have con

tended, such situations are imaginable. In Chapter 6, I 

will attempt to analyze causation in a way which makes 
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the relation asymmetric without ruling out such possibili

ties. Rather than utilizing the notion of strong causation 

in the analysis of causal chains, we might do better to 

employ chains of counterfactual dependence similar to those 

in Lewis's and Swain's accounts. Their accounts did not 

provide an asymmetry between preempting and preempted 

causes, since the '-p > -Q' condition failed to connect 

events before and after the point where the chains began 

to intersect. If there had been no current E microns before 

the point of intersection, it might have been the case that 

switch .4 was open, in which case the fact that switch B 

would still be closed would cause current to be present 

after the point where the circuits intersect. However, if 



switch A had been closed and there had been no current E 

microns from the intersection, there would have been no 

current after the point of intersection, since switch B's 

closing would have been preempted from causing the light 

to, go on. So, a simple change in the accounts of Lewis 

and Swain might serve. 

(28) A sequence <P
1

, , P > of propositions n 
is a causal chain iff TIP. (0 < i < n + 1) & 

~ 

(-p 
1 > -P ) 2 

& «P1 & -P ) 2 > -P ) 
J 

& . & 
«p

1 
& . & P 

n-2 
& -P ) > -P ). 

n-l n 

In the standard preemption case, there is such a chain 
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between the preempting cause and the light's going on, but 

because of the truth condition (TIP.), there is no such chain 
~ 

between the preempted cause and the light's going on. 

This characterization of chains, coupled with (27) 

will not handle the birdie case. There is a chain initiated 

with switch B's closing (s) which ends with the light's 

going on (Q). The chain will involve propositions de-

scribing the movement of the cage door, balance and string. 

Pick a point on the string close to switch D and call it 

e. If e had not moved there would have been no current 

at b. If e had moved but there was no current at b, then 

there would not have been current at any subsequent point 

c. So, if we characterize chains as in (28), both switch 

B's closing and switch A's closing will satisfy (27). 



It might seem that the asymmetry between closing 

switch B and closing switch A in the birdie case resides 

in the parasitic nature of the chain initiated by switch 

B's closing which involves propositions about the cage, 

balance and string. It would not have been a chain in the 

above sense if switch A had not been closed, for there 

would be no current at point b in this case (so that the 

truth condition on members of a chain would not have been 

satisfied). However, thi.s asymrnetry is simply a feature 

of the example. We could easily have switch D placed 

after the intersection of the circuits which go through 

switch A and switch B. There would then have been current 

at point b if switch A had not been closed, because switch 

B would still have been closed .. 

A way out of these difficulties occurred to me 

while reading a portion of Hans Reichenbach's Direction 

of Time (1971, pp. 188-90). There he suggests that a 

causal chain have the feature that intermediate links 

screen off earlier links from later ones. Consider a 

chain from Al through A2 to AJ' He remarks: 

. , . once we know that A2 has occurred, 
it is no longer necessary to know that 
it was preceded by Al; event Al is no 
longer relevant to the prediction of 
AJ. The contribution of Al to AJ has 
been absorbed in A2, so to speak; and 
A2 may be said to screen off Al from AJ 
(p. 189). 

I think that Reichenbach's intuition can be captured in 
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an analysis of causal chains by the use of certain sub

junctive conditionals. The intuition is simply that the 

occurrence of links in the causal chain depend upon 

immediate predecessors, not predecessors of predecessors. 

Indeed, I think that we can say of a causal chain, <P
l

, 

. , P >, that even if P
l 

had been false, but 
n 

P
2 

true, the succeeding members P
3 

- P would have been 
n , 

true. Their truth depends solely upon the truth of their 

imn1ediate predecessors. Each link in the chain would have 
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been true' so long as its immediate predecessor had been true 

even if its more distant causal ancestors had been false. 

Thus, the analysis of a causal chain <P
l

, P
2

, 

should include as a necessary condition: 

. . . , P > n 

(29) «-Pl & P2 ) > (P 2 & .. & P
n

» & «-Pl & -P 2' 

& P
3

) > (p 3 & & P
n
» & ... & «-Pl 

& -P 2 & & -Pn- l & Pn ) > Pn )· 

[I include in the consequent the last member of the conjunc-

tion in the antecedent to handle the limiting case when 

n = 2.] 

It TIlight be thought that the conjuncts in (29) 

will be counterlegals: their antecedents violating a 

law of nature. However, this is not, in general, the 

case. The falsity of earlier links in the chain conjoined 

with the truth of the immediate predecessor to the remaining 

links will be consistent with the laws of nature in most 

cases. The immediate pred~c8ssor will only require 
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an alternative cause. Thus, if P1 through Pn describe 

a ball at various successive positions in flight, the truth 

of P
J 

conjoined with the falsity of both P
1 

and P
2 

could be 

explained by an alternative cause such as the ball's bounc

ing off a racquet. However, the truth of P
J 

is sufficient 

for the truth of P4 - P
n 

even if both P
1 

and P2 are false. 

Suppose that we adopt conditions along the lines of 

(28) and (29) 'as necessary and, together with a truth 

condition on the members of the sequence, sufficient for 

a sequence of propositions to be a causal chain. For P 

to cause Q it seems plausible not only that there be such 

a chain between P and Q but that there be a set r of true 

propositions such that' (-Er & -p) > -Q' is true. As in 

(27), we could require that the ,chain between P and Q would 

still be a chain even if all of the members of r U {p} other 

than P had been false. 

Will an analysis along the above lines handle the 

birdie case? In particular, does the closing of switch B 

(8) fail to cause the light to come on? Recall that 

chains in the sense of (28) can be initiated from the clos

ing of switch B or from subsequent links in the chain which 

includes propositions concerning the opening of the cage, 

upsetting of the balance and pulling of the string (hence

forth, "the circuitous sequence"). The set r which is such 

that '«-Er & -p) > -Q) & rrr' is true must include P or 



some proposition which causes or is caused by P (to the 

effect that there is current at some point near switch A). 

So, if we assume's & -Er' to be true, it will not be the 

case that the circuitous sequence is still a causal chain. 

For, had switch A been open and the string moved it would 

not have been the case that current would still have been 

at position b. If we move switch D to a point after the 

intersection point, the circuitous sequence will still 

not be a causal chain (on the assumption that'S & -Er' 
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is true). If we assume that S is false along with the sub

sequent members of the circuitous sequence, but that the 

string moved, it will not be the case that there is current 

at position b, since the members of r along with S are 

false. Hence, on the assumptio~, 's & -Er', the screening

off condition is not satisfied by the circuitous sequence. 

One might guess that the sequence fails to satisfy the con

dition because it was initiated by S. Consider, instead, 

a truncated circuitous sequence, initiated not by S but by 

a proposition concerning the cage, balance or string. In 

order for '(-Er & -P
1

) > -Q' to be true, r will have to 

include S or some proposition concerning the presence of 

current in the vicinity of switch B. Yet, if both P and 

S are false (or substitute propositions concerning the 

current's presence around s~Jitches A and B are false) 

then the light would not have gone on. So, if we assume 



that the members of a r which satisfies the '(-~r & -P1) > 

-Q' condition are false, a truncated circuitous sequence 

will fail the screening-off condition and thus will not 

be a causal chain. 

On the other hand, the above conditions will allow 

the closing of switch A (p) to cause the light to come 

on (Q). As was noted above, there is a sequence between 

P and Q which satisfies (28) in the standard preemption 

case. There is also such a sequence in the birdie case. 

If P had been true, but there had not been current to 

the left of switch D, there would not have been current 

to the right of switch D. If there had been current to 
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the left but not the right of switch D, Q would have been 

false. In addition, such a sequence will satisfy the 

screening-off condition. The current's presence at various 

places in the circuit of switch A is sufficient for its 

presence at subsequent places. Finally, there is a r such 

that '«-~r & -p) > -Q) & rrr' is true: {S}. Suppose 

'P & _Sf is true. If the chain includes a proposition that 

current is at b (at the appropriate time) then a member of 

the chain would have been false and the chain would not 

have been a chain. However, we need not include such a 

proposition in the chain in order to satisfy the above 

conditions. We need only include propositions describing 

the current's presence on both sides of switch D. 
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The prospects for this analysis look good. It han-

dles neatly a troublesome counterexample and has some 

i~tuitive appeal. Let me, then, give a more mathematical-

looking definition of a causal chain: 

(30) <P 1" ., P n > (n > 1) is a causal 
chain if and only if 

n 
(i) II P

k 
and 

k=l 
n 

(ii) II [(-P k- 1 &. II Pi) > -PkJ and 
k=2 ~<k-l 
n-l k n 

(iii) II [(-I P. & Pk 1) > II P.J. 
k=l i=l ~ + i=k+l ~ 

The replacement for '-P > -Q' in the analysis of weak 

causation will then be: 

(31) There is a sequence <P1 ' ... , Pn> 

such that Pl = P and Pn = Q and <Pl , 

. . . , P > is a causal chain and there n 
is a set r (possibly empty) such that 

«-Ir & -p) > -Q) & IIr & [(p & -Ir) > 

«P
1

, ... , Pn> is a causal chain)]. 

One important caveat concerning (30): it is not 

meant as an analysis of what we ordinarily (or in scienti-

fic contexts) take to be causal chains. To call them 

"chains of counterfactual dependence" would be less mis-

leading, but more cumbersome. The sequences of propositions 

in the extension of the concept analyzed by (30) may, in 

some instances, not be causal chains in any ordinary sense. 

There may be ordinary causal chains which are not in the 
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extension of this analysis. My intention is solely to 

define a notion which can then be employed in the analysis 

of the causal relation. I should not be taken as committed 

to the claim that real causal chains or processes involve 

on~y a finite number of events or propositions. I am 

committed to the claim that we need mention only finitely 

many propositions in order to give truth conditions for 

'p C Q'. Thus, this analysis is consistent with a variety 

of structures for real causal processes. 

Martin Bunzl (1980, p. 117) misinterprets Lewis's 

use of finite chains in just this way: 

Lewis cannot argue against such an example 
by claiming that for [any] two events 
there is a third event that intervenes 
between them because, on his own defini
tion, a causal chain that connects two 
events consists of a finite number of 
particular events. 

I do not think Lewis intends to be committed to this view 

if "causal chain" is taken in any ordinary sense, but 

certainly I do not intend to be so committed by (30). 

Certainly, (30) and (31) are complicated, and it 

is unfortunate that such complexity seems required in re-

placing the simple '-P > -Q'. Yet, its complexity is 

superficial. Relatively simple ideas ordinarily look 

complicated when stated rigorously and with full generality. 

The first two conjuncts of (30) are backed by similar intui-

tions to those of Lewis and Swain. The added complexity in 



94 

the second conjunct is needed to cir.cumvent the difficulty 

posed above for their accounts. The third conjunct of (30) 

is simply the screening-off requirement. (31) simply re

quires that there be such a chain beginning with P and 

ending with Q and that such a chain would still have been 

a chain if certain true propositions had been false. In 

cases of preemption, these true propositions will be the 

preempted causes. 

Overdetermination 

Suppose that a light is connected to two circuits: 

one containing switch A and the other containing switch B. 

Suppose that closing either switch would turn the light 

on, but would not cause the circuit containing the other 

switch to be broken. Now, suppose that both switches are 

closed and the light goes on. Such cases of overdetermina

tion are often proposed as counterexamples to the '-P > -Q' 

condition. If overdeterminants are indeed causes, then 

such cases arc counterexamples to (31) as well. For, any 

chain between an overdeterminant and the effect will fail 

to satisfy the second conjunct of (30). 

I must confess that my intuitions concerning cases 

of overdetermination are less than firm. I am somewhat 

less convinced that overdeterminants are causes than I am 

that preempting causes are causes (cf. Unger, 1977). 

However, should one think that overdeterminants are causes, 



we can amend the above condition to: 

(32) p C Q only if 

(i) (31); or 

(ii) There is a set r such that [(-Lr & -p) 
> -Q] and or and (R)[R E r U {pl. + 
-E«r U {P}) - {R}) > there is a causal 
chain with R as its first member and Q 
as its lastJ and no sequence with Q 
as its last member and some member 
of r II {P} as its first member is a 
causal chain. 

Since the set of alternative causes overdetermining the 

effect will be a set r such that '[(-Ir & -p) > -Q] & rrr' 

is true, (ii) requires that if p alone had been true and 

not the alternative causes, there would have been a chain 

from' p to Q. 

Wayne A. Davis (1980) proposes a counterexample 

to the condition Swain (1978) offered to handle cases of 

overdetermination. Since (32) is quite similar to Swain's 

condition, Davis's example might be thought problematic 

for my account. Imagine a television in which the audio 

and video components are independent. Suppose that Primo 

cut a wire in the audio circuit causing the television 
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to cease to function perfectly. Later Secunda cut a wire 

in the video circuit which would have caused the television 

to cease to function perfectly if the television had not 

already done so. Davis avers that Swain's condition 

incorrectly makes Secunda's act a cause of the television's 
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ceasing to function perfectly. I am unsure that Swain would 

regard "the television's ceasing to function perfectly" as 

referring to an event. However, as my analysis is proposi

tional, I cannot avoid the counterexample in that way. I 

assume that the television is on while Primo and Secunda 

cut wires, since Davis remarks that had Primo not done what 

he did, then the cessation of perfect functioning would have 

occurred later than it did. If we are careful to distin

guish between causing the television to cease functioning 

perfectly at some time or other and causing the television 

to cease functioning perfectly at t (the time of the 

cutting of the audio circuit), the counterexample appears 

spurious. Primo's act did not cause the former, though it 

did cause the latter. If we copsider a time 'tvhen Secunda's 

act affected the television, say t', it is not the case 

that Secunda's act caused the television to cease function

ing perfectly at t', since the television did not cease 

to function perfectly at t'. It already had ceased to 

function perfectly at t. Moreover, it did not function 

perfectly in the interval between t and t'. So, the truth 

condition, (30)(i), is not satisfied in this case. On the 

other hand, if the television was off during both Primo 

and Secunda's actions and subsequently turned on, the 

analysis will treat the case as a genuine case of 



overdetermination. This treatment accords with my 

intuitions concerning such a case. 

Counterexamples to Causal fhain Analyses 

Another type of counterexample to the '-P > -Q' 

condition involves back-up systems. Had P not been true, 

something else, S, would have been, and S would have 
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caused Q. The difference between such a case and a 

standard preemption case is simply that S is not, in fact, 

true. The truth condition rules out S as a cause. In 

order to have p be a cause, appeal must be made to the 

causal chain condition. For example, consider a circuit 

with a switch which can turn on a light in position A or 

position B. Suppose that the switch is moved into position 

A. The truth condition rules out the switch's being moved 

into position B as a cause. The existence of a causal 

chain between the switch's being moved into position A 

and the light's going on allows the former to cause the 

latter on the analysis. Had the switch not been moved 

into position A, there would have been no current there. 

Had the switch been moved to position A but no current 

been there, the light would not have gone on. The analysis 

appears to handle such cases nicely. 

However, Davis (1980) proposes a back-up system 

in which, he claims, no such causal chain connects cause 



and effect. Suppose that there is one switch with two 

positions, only one of which turns on the light. Suppose 

that Chuck flipped the switch at t causing the light to 

go on, but that David would have flipped the switch at t 

if. Chuck had not. Davis claims that since David's 

flipping would have caused exactly the same sequence of 

events as Chuck's flipping, there is no chain connecting 

Chuck's flipping of the switch with the light's coming on. 

Consider the case more closely. We are to imagine 

Chuck flipping a switch at t. David is nearby, ready to 

intervene quickly should Chuck fail. Surely, there is a 

last possible moment for David to successfully back up 

Chuck. At a certain point, it is only Chuck's carrying 

through with the act which will. succeed in getting the 

switch closed by t. There is a time lag, E. between 

getting Chuck's stalled fingers off and moving David's 

from the ready position to contact with the switch. If 
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we suppose that there is no such time lag, we must con

tinuously move David's fingers closer and closer to the 

switch, so that at t, the flipping is actually overdeter

mined. Given that David is separated by some distance, 0, 

from the switch at t, there will be an E such that after 

(t - E), had Chuck not continued. the switch would not have 

been flipped at t. There is a causal chain connecting 

Chuck's action with the light's going on, after all. 



William K. Goosens has recently argued (1979) 

that any analysis of causation which employs chains of 

counterfactua1s will fail to handle some possible cases of 
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preemption. Suppose that we have a typical preemption case 

in. which an impulse from A is sent toward E through a 

circuit. Suppose that B will cause the same impulse to 

arrive at E at the same time by duplicating the impulse 

from A at D. In order to make this a preemptive case, 

suppose that the impulse from B is blocked by an impulse 

from A, at t. Let It be the impulse from A at t. Clearly, 

D cannot precede It or no preemption would have occurred. 

If we presume that It precedes D we can construct a causal 

chain in the manner outlined above. Goosens believes that 

there are cases in which I.J.. and. D are simultaneous. If 
"' 

he is correct, then there are possible cases in which 

A causes E but there is no chain in the above sense between 

A and E. Condition (30)(ii) will fail for any Pk after D 

and P
k

-
1 

before or simultaneous with D. 

Goosen's example of such a case is somewhat in-

vo1ved. Since I have doubts concerning its coherence, I 

will resort to lengthy quotation in presenting it. 

The very instant that the impulse from 
B is blocked can be an instant at which 
B otherwise would have duplicated the 
subsequent impulse from A. To see how 
this might be possible, suppose B is a 
power source set to initiate an impulse 
down the channel t!J.at A fo1lmvs at time 
8. Suppose further that there is an 



"interceptor" on A's channel that derives 
its energy from an incoming impulse. 
Exactly 0.3 of a second after an impulse 
from A arrives, the interceptor both 
succeeds in blocking B and initiates 
an" impulse at the same point in the 
channel that B would. The way the 
impulse from B is blocked is by sending 
a "channel" to B which makes contact with 
B in exactly 0.3 of a second. While B 
has enough energy to initiate an impulse 
down one channel, more than one channel 
divides its energy so that no impulse 
is initiated. Now, suppose that the 
impulse from A arrives at exactly 8 - 0.3. 
Then at 8 the blocking connection is made, 
and the interceptor initiates the second 
phase of the impulse (p. 492). 
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I am not convinced by the example for two reasons. First, 

B is originally set to initiate the impulse at 8. For any 

positive s, at (8 - s), the channel has not been divided. 

Then at 8 the channel arrives. Is this arrival in time 

to prevent the impulse which was set to be initiated at 

8? If so, we have a case of simultaneous causation. It 

is not clear that there are any such cases, but let us 

waive this point. There is another way around the counter

example. In the case Goosens imagines, I am inclined to 

think that the total energy from A and B is drained off 

by the extra channel at 8. I can see no asymmetry which 

would distinguish the energy provided by A'S initiation 

of an impulse from the energy provided by B which has 

been divided into two channels. We cannot simply build 

such a distinc~ion into the example by fiat. If analyses' 
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like the offered here are correct, then the causal relation 

is supervenient upon other facts. It will beg the question 

to simply assert that A'S initiation of an impulse is a 

cause in Goosen's case. 

Similar considerations lead to rejection of 

Goosen's other proposed counterexamples involving infi

nitely many preemptions. Considering his "continuous 

preemption case" will suffice, since it combines all of 

the important features of the other counterexamples. 

Suppose that a continuous "wave" segment intersects a 

channel (Fig. 3). Goosens stipulates that if the wave 

and an impulse from A arrive simultaneously, the wave 

passes through. Otherwise, it produces an impulse 

travelling toward E. Since no chain will originate with 

A and culminate ",;l7ith I or anything after I, Goosens 

believes analyses employing chains of counterfactuals 

will fail. Again, however, we are asked simply to 

assume that i.t is A and not the wave 'which causes the 

subsequent impulse. 1~y should we discriminate in this 

way? We have a wave and an impulse from A (at t) which 

produce an impulse toward E and a continued wave. Which 

causes which? I can see no reason given in this example 

to make any choice non-arbitrary. Goosens simply stipu

lates that the causal relations are as he would have them. 

I see no more reason to say that the wave passes through 
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'----~E 

(t) I 

Fig. 3. Goosen's Continuous Preemption Case 



without causing an impulse than to say that the wave 

starts an impulse and preempts the impulse from A, which 

then produc~s a wave. As I can see no features (factual 

or counterfactual) which justify either asymmetric 

treatment, I am inclined only to allow that the disjunc

tion of the wave's presence along with the initiation 

of an impulse at A is a member of a causal chain culmi

nating with the impulse at E. 

Weak Causation 

I contend that (32) will serve as an adequate 

substitute for the '-p > -Q' condition in an analysis 
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of (weak) causation. If '-P > -Q' holds, the weaker 

condition, (32), holds, since we can allow'r to be empty. 

One might suspect that weak causation is too weak: that 

such a notion proliferates causes. Consider a case 

exactly like the original preemption case except that 

there is no switch B, but rather simply a circuit which 

closing A will break. Notice that in such a case, closing 

A will not cause the light to gQ on, for it is already 

on. Should it be true that closing A causes the light to 

be on at some time, t? My intuition is no less clear than 

in the original preemption case: it should be true. Per

haps, though, it is the failure of A's closing to cause 

the light to ~ on which makes this case look more puzzling 

initially. 



I conclude that (32) avoids the counterexamples 

that have been proposed to the '-P > -Q' condition. 

Hoping that it is immune to further counterexamples, I 

propose it as a substitute in the analysis of weak causa

tion. However, (32) is certainly not a sufficient condi

tion for p to cause Q. Consideration of counterexamples 

proposed by Kim to Lewis's analysis will aid in the 

project of completing the analysis. 
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CHAPTER 5 

NON CAUSAL CONNECTIONS 

Ie has been maintained that counterfactual analyses 

of causation are too weak: that the subjunctive relations 

proposed can be satisfied with a causal connection be-

tween the relata. In this chapter I will examine several 

problematic cases of noncausal connections and suggest a 

counterfactual analysis that handles them. 

Kim's Examples 

Jaegwon Kim (1973, 1971+) has proposed several ex-

amples of noncausal connections. which satisfy the '-P > -Q' 

condition. Kim offered the examples as counterexamples 

to Lewis's analysis. Recall that on Lewis's account, if 

a and e are actually occurring, distinct events, '-a(a) > 

-aCe)' (where 'a(a)' means 'a occurs') is sufficient for 

the truth of 'a causes e'. Representative of Kim's examples 

are: 

[lJ 

[2J 

[3J 

If I had not written 'rr', I would not 
have written 'Larry'. 

If yesterday had not been Monday, today 
would not be Tuesday. 

If George had not been born in 1950, he 
would not have reached the age of 21 in 1971. 
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[4] 

[S] 

[6] 

If Socrates had not died at t, then Xan
thippe would not have become a widow at t. 

If I had not turned the knob, I would not 
have opened the window. 

If Bill had not extended his arm out the 
car window at t, he would not have sig
nalled at t. 

In each of these cases, the corresponding causal state-

ment allegedly entailed by Lewis's account is false. 
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Marshall Swain (1980) proposes that if we adequately 

analyze the notion of distinctness between events, a 

distinctness requirement will block Kim's examples. 

Prima facie, one might think it sufficient for a and e to 

be distinct that they be nonidentical. It is not obvious 

when two distinct designators a and b designate the same 

event. We have seen that Davidson proposes an identity 

criterion in terms of causes and effects. Brand (1980) 

proposes a modal criterion in terms of spatiotemporal 

position in various possible worlds. Swain proposes the 

following: 

[(DS)] Two events, a and e, are identical iff 
necessarily, a occurs if and only if e occurs. 

It might be thought that Swain's criterion is a trivial 

consequence of the principle of the nonidentity of dis

cernables. If a might have occurred while e did not, then 

they are discernible and hence not identical. However, 

[(DS)] is infonnative, for it is controversial whether modal 

properties di3eriminate. Swain chinks they do, at least 
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regarding events, and I think he is correct. However [(DS)] 

has limited applicability. It will not aid us in dis

covering whether events a and e are identical unless we 

have fairly clear intuitions about the transV10rld identity 

of a and e. While we might in some cases have such clear 

intuitions, we often do not. 

Swain observes (1980, p. 161) that some events are 

themselves compounds of events. Thus, the flashing of the 

lights on my Christmas tree is composed of the individual 

flashings of each bulb on the tree. Swain contends that 

not every aggregate of events forms a compound, though 

he admits that he has no proposal for how to distinguish 

those aggregrates which do from those which do not. There 

is some temptation to believe that the only basis for such 

a distinction is pragmatic, not ontological. Those aggre

gates which seem natural to us will be those which are in 

the extension of some predicate that we use. However, many 

less natural aggregates could serve as "values of bound 

variables," to borrow Quine's famous phrase. (See Quine 

(1976) for a similar ontologically liberal view concerning 

temporally extended physical objects.) Swain, having no 

analysis of the notion of a compound event, thinks our 

intuitive grasp of the concept is adequate to recognize 

that "typing 'Larry'" is a compound of which "typing 'rr'" 

is A component. For c:' to cause e, Swain requires that 



neither a nor e be a compound having the other event as 

a component. 

lOB 

In order to deal with cases like [4J, [5J and [6J, 

Swain introduces the conception of a complex event. The 

analysis of the relation of being a constituent of a 

complex event relies upon Alvin Goldman's notion of 

event generation. Goldman (1970) claims that 

(1) Bill's extending his arm out the window at t 

is related to 

(2) Bill's signalling to turn at t 

by a relation of conventional generation. The relation 

between 

(3) 

and 

(4) 

John's jumping 6 feet 3 inches 

John's out jumping George 

(assuming that George's jump was under 6 feet 3 inches) is 

said to be a relation of simple generation. The pair 

(5) s's flipping of the switch 

(6) s's turning on the light 

are an instance of the relation of causal generation. 

Finally, the relation between 

(7) 

and 

(B) 

Bob's extending his arm 

Bob's extending his arm out the window 

is an instance of the relation of augmentation generation. 
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Having given these examples, Swain takes the notion of 

generation as primitive and uses it to analyze constituency 

of complex events: 

[(D10)J Event e is a constituent event in the complex 
event e" iff either (1) e" is a compound event 
and e is a component event of e"j or (2) e" 
is generated from ej or (3) both (ry and (2) 
(p. 167). -

To block Kim's examples, he requires that cause and effect 

be distinct, analyzing distinctness as follows: 

[(D4")J Two events, c and 8, are distinct iff: (1) 
c and e are not identical; and (2) neither 
event is a complex event of which the other 
is a constituent (p. 167). 

Although I share many of Swain's intuitions, with

out analyses of the key terms involved, his proposal seems 

unhelpful. With no analysis of generation or the notion 

of an event compound, we are left with the original problem 

in a new guise. We still lack an account of exactly what 

makes some cases causal and others not. It will not suffice 

to simply give the. cases we agree are not causal new names. 

Moreover, Swain's approach involves us in difficult onto-

logical issues of event identity. By giving a propositional 

analysis of causation, we can sidestep these issues. I 

suggest that we seek conditions on the propositions P and Q 

in 'p C Q'. For those who prefer to think of causation 

as a relation between events, I suspect that some of the 

conditions I propose can be translated back into event-talk. 



Recall that Pollock (1976, p. 164) proposes as 

necessary for 'p CS Q' that 'p » Q' be true. I argued 

in Chapter 4 that this condition should be weakened to 

'p »w Q'. As I noted there, the claim that this weaker 

condition fails can only be inductively established. 

If no satisfactory candidate for a r in (9) of Chapter 

4 is readily apparent, I will assume that the weak 

necessitation conditional fails just in case the stronger 
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conditional fails. In case [lJ, the stronger necessitation 

conditional clearly fails. Suppose that I had neither 

written 'rr' nor 'Larry'. Would I have written 'Larry' 

had I written 'rr'? No, for I might have written only 

'rr' or 'Harry' instead. 

Case [2J could be handled by requiring, as Pollock 

does, that for 'p CS Q' to be true, P not entail Q (-L(p ~ 

Q». Since it is not possible both that yesterday be Mon

day and today not be Tuesday, it is false that yesterday's 

being Monday caused today to be Tuesday. Pollock does not 

consider [3J, but instead: 

(9) George's being born in 1950 and still being 
alive in 1971 does not cause him to have 
reached the age of 21 in-197l (p. 164). 

The non-entailment condition will make (9) true. We could 

similarly handle: 

(10) Socrates's dying at t and Xanthippe's being 
married to Socrates at t did not cause Xanthippe 
to become a widow at t. 



However, the question of how to deal with [3J and [4J 

remains. 
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It might be thoug~t that in case [3J, the necessi

tation conditional fails. Had George not been born in 1950 

and had he not reached the age of 21 in 1971, he might not 

have reached that age in 1971 had he been born in 1950. 

Changing the time at which a person is born is a large 

enough change so that it is not clear what worlds accom

modating such a change are like. Perhaps had George been 

born earlier he would have contracted a disease he would 

not otherwise have acquired and died an earlier death. 

If we build into the example conditions sufficient to 

guarantee a necessitation between George's being born at 

t and his reaching the age of 2~ at (t + 21), it is not 

as clear that the corresponding causal statement should 

be false. 

However, if the abo~e considerations do not con

vincingly handle case [3J, they clearly do not work for 

[4J. Socrates's dying does necessitate that Xanthippe 

become a widow. Suppose that Socrates had not died at 

t and Xanthippe had not become a widow at t. It would 

suffice to suppose that Socrates had not died. It would 

be gratuitous to change Socrates and Xanthippe's marital 

status. Had Socrates not died at t, it would still be true 

that had he di8d at t, Xanthippe would have become a widow 



at t. Since neither the non-entailment condition nor the 

necessitation condition will handle case [4J, we need 

another condition as necessary for 'p CS Q' to be true. 

The condition I will propose to handle [4J will also deal 

with [3J, so nothing will turn on accepting that the 

necessitation condition handles case [3J. 

Enthymematic Conditions 

Although 'Socrates dies at t' (S) does not entail 

'Xanthippe becomes a widow at t' (x), it appears that it 

almost does. We know that there is a truth to the effect 

that Xanthippe is monogamously married to Socrates such 

that, when conjoined with s, it entails X. Thus, the 

connection between S and X might be thought to be enthy-

mematic. Is there some way to put this observation to 

work in handling this case? 

(11) 

An obvious first attempt would be to require 

If 'P causes Q' is true then it is not the 
case that there is an R such that 'R & 
L[(p & R) + QJI is true. 
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A few moment's reflection will reveal (11) as clearly in

adequate. Let 'p C Q' be true for some P and Q. Let R be 

'P + Q'. It follows from (11) that nothing causes anything! 

We must place some restrictions on which truths 

we can let R be. We have seen that we cannot let R be 

'P + Q'. We must also rule out any R which is logically 

equivalent to 'F + Q'. Yet, this would still allow R to 
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be a conjunction with 'p + Q' as a conjunct. We must rule 

out such cases as well. So, any restriction on what we 

can let R be must include the condition that 'L(R + (p + 

Q»' is false. For, if 'L(R ~ (p + Q»' is true, then R is 

logically equivalent to a conjunction which has 'P + Q' as 

a conjunct (e.g., 'R & (p + Q)'). Thus, any restriction on 

what truths can be R must at least be strong enough to en

tail '-L(R + (p + Q»'. But such a restriction is too 

strong! For, if R is to be the missing premise of an enthy

meme such that P and R entail Q, it is required that 'L(R + 

(p + Q»' is true. So, no restriction on R will work. No 

enthymematic condition will handle a case such as [4J. 

Prima facie, it seems plausible that whatever 

causes Socrates to die also cau.ses Xanthippe to become a 

widow. If so, Socrates's dying at t and Xanthippe's be

coming a widow at t would be epiphenomena. Since epiphe-

nomena are problematic for analyses of causation anyway, 

let us turn to such cases. 

Epiphenomena 

The clue for 47-down in the crossword puzzle of 

my copy of today's New York Times was "Photographer Adams." -- ---
The corresponding clue in other copies of today's Time~ 

was the same. In particular, the clue for 47-doWtl in the 

copy underneath mine in the stack from vlhi.ch I got my 

paper was the same. Had one of the copies not contained 
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that clue, it would seem that the other copy would not have 

contained that clue. The '-p > -Q' condition appears 

satisfied. Yet, clearly the clue's being "Photographer 

Adams" in th~ copy which was printed first did not cause 

that clue to be in the other copy. In this case, effects 

share a comnlon cause. The clues which appear in the various 

copies are epiphenomena. Distinguishing epiphenomena 

from genuine causes is a task which any successful analysis 

of causation must complete. 

Lewis considers an epiphenomenal case in which: 

.. c causes first e and then f, but 
e does not cause f. Suppose further that, 
given the laws and some of the actual 
circumstances, c could not have failed 
to cause e; and that, given the laws and 
others of the circumstances, f could not 
have been caused otherwise than by c. 
It seems to follow that if the epiphe
nomenon e had not occurred, then its cause 
c would not have occurred and the further 
effect f of that same cause would not have 
occurred either. We have a spurious causal 
dependence of f on e, contradicting our 
supposition that e did not cause f (1973a, 
p. 566). 

Lewis believes that the solution to the problem posed by 

epiphenomena is to simply deny the back-tracking counter

factual 'If e had not occurred, then its cause c would not 

have occurred' and affirm that c would still have occurred, 

even if e had not occurred. I argued in Chapter 4 that 

although Lewis is correct in denying most back-tracking 

counterfactuals, it is a mistake to affirm che contrary 



"even if" conditionals. Perhaps, however, the '-P > -Q' 

condition does not hold in the puzzle example after all. 

If my copy had not contained the clue, this might have 
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been because there was a printing mistake peculiar to my 

copy. Perhaps there was insufficient ink to print the clue 

on that page. In that case, had the clue not appeared on 

my copy, it still would have appeared on other copies. 

Nevertheless, even if epiphenomena do not satisfy the 

'-P > -Q' condition, they still might pose problems for 

an analysis of causal sufficiency. '-P > -Q' is not 

necessary for p to be causally sufficient for Q. It 

should not hold generally that if P and Q are epiphenomena, 

P is causally sufficient for Q. 

So far, we have a non-entailment condition and a 

weakened necessitacion condition as necessary for causal 

sufficiency. Are there cases in which P and Q are epiphe

nomena but P contingently necessitates Q? Pollock (1976, 

p. 166) offers as such a case the following: suppose two 

lights, A and B, are wired so that when a switch'is thrown 

both lights come on simultaneously. Let P be 'Light A comes 

on' and Q be 'Light B comes on'. P does not cause Q, 

although P is said to contingently necessitate Q. However, 

it does not. Suppose that neither light had corne on. This 

might have been because the bulbs had burned out. In such 

a case, 'P > Q' would have been false. However, P does 
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weakly necessitate Q. For, lEt R be 'The switch is thrown'. 

Then if we have r be {P, R}, it can be shown that P weakly 

necessitates Q. Suppose that P, Rand Q are all false. 

Both 'P > Q' and 'R > Q' would then be true; the falsity 

of R would explain why P and Q are false. It would be 

a gratuitous change to have the bulbs burn out. Similarly, 

in the puzzle example, if R is a common cause of the clue's 

appearance in the two copies of the paper, then by letting 

P be the proposition that it appears in my copy, Q be the 

proposition that it appears in the other copy and r be 

{p, R}, we have it that P weakly necessitates Q. 

In the above examples, the epiphenomena share a 

common cause. However, in order to characterize epiphenomena 

we must distinguish them from l~nks in a causal chain 

which share a common cause. If R causes Q by causing P, 

then P and Q share a common cause, R. Had I photocopied 

the crossword puzzle in my newspaper, the clue's being 

"Photographer Adams" on both copies would have shared 

common causes involving the actions of the author and 

printer. Yet, even in the absence of these common causes, 

had the clue appeared on the original, the clue would have 

appeared on the photocopy. If P and Q have a common cause, 

R, but P causes Q, then '(p & -R) » Q' is true. These 

considerations suggest Pollock's first attempt to analyze 

epiphenomenal effects: 



(12) p is an epiphenomenal effect of Q iff 
there is a proposition R such that 
(p » R) and (R » Q) and -[(p & -R) 
»QJ (1976, p. 166). 

As we saw in Chapter 3, Pollock generalizes (12) to 

handle cases of underdetermination and overdeternlinaticn. 

Since the cases we will be considering do not involve 

these complexities, I will ignore his generalization of 

(12) for now. 

Consider a case in which P causes Q. Let R be Q. 

Then since 

(13) [(p » Q) & (Q » Q)J & -[(p & -Q) » QJ 

any case of causation would be ruled out by (12) as 

epiphenomenal! It will not do simply to require that 

Rand Q be distinct. Consider a typical causal chain in 

which P causes R, R causes Q, and P causes Q by causing R 

(i.e., R is the middle link in the chain). If P causes 

R, then 'p » R' is true; if R causes Q, then 'R » Q' 

is true (assume that this is not a case in which only 

the weaker necessitation conditionals hold). If 'p & -R ' 
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had been true, there would have been a break in the causal 

chain, and Q might have been false. We thus have: 

(14) [(p » R) & (R » Q)J & -[(p & -R) » QJ. 

The culprit in (12) would appear to be 'p »R'. Intui

tively, we should not require than an epiphenomenon 

necessitate whatever caused both epiphenomena. Situations 

in which both 'p C Q' and 'Q » p' are true are rare. 



118 

However, if R is a common cause of P and Q, it necessitates 

them both. Thus, we should amend (12) to: 

(15) Q is an epiphenomenal effect of p iff 
there is a proposition R such that 
[(R » p) & (R » Q)J & -C(p & -R) » QJ. 

(15) is not adequate, for let R be 'p & Q'. Since 

I L(R -+ p) I and I L (R -+ Q)' are both true, 'R » p' and 

'R » Q' are true as well. Furthermore, 'p & -R' is 

equivalent to 'p & -Q', and '(p & -Q) » Q' is false 

(assuming that '-L(p -+- Q)' is true). These considera-

tions lead to the following revision: 

(16) Q is an epiphenomenal effect of P iff 
there is a proposition R such th~t 
{[(R » p) & (R » Q)] & -rep & -R) 
» QJ} and -CL(R -+ p) v L(R -+- Q)J. 

There is still a problem with the analysis: the 

third conjunct of (16) is too weak. 'Consider a case in 

which throwing a sHitch (R) causes light A to come on (p), 

which in turn causes B to come on (Q) by means of a photo-

electric cell sensing the light from A. Pollock's condi

tion, '- [(p & -R) > > QJ' is meant to exclude light B' s 

coming on from being an epiphenomenal effect of A's corning 

on. However, it does not accomplish this. Suppose 

'-(p & -R) & -Q' is true. It could be true either because 

'-p & -Q' is true or because 'R & -Q' is true. Suppose 

the latter. Had the switch been thrown but light B not 

come on, this could have been because of a defect in the 

photoelectric cell. Yet, if tii.ere was such a defect, then 



I(p & -R) > Q' would be false. Light A's coming on (with 

or without the throwing of the switch) would not have 

resulted in light B's coming on. So, '(p & -R) » Q' 
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is false. The problem with (16) is that necessitation 

fails too easily. We should strengthen the third conjunct 

to '-[(p & -R) > QJ'. However, the first two conjuncts 

are too strong. We should only require of a common cause 

that it weakly necessitate its effects. We then have: 

(17) Q is an epiphenomenal effect of P iff 
there is a proposition R such that 
{[(R »w p) & (R »w Q)J & -[(p & -R) > 

QJ} and -[L(R ~ p) v L(R ~ Q)J. 

Definite Descriptions 

If we let R be 'Socrates digests poison', P be 

'Xanthippe's husband dies' and Q be 'Socrates dies', it 

would appear that (17) is satisfied. Suppose that Socrates 

had not digested poison and Xanthippe had not beco~e a 

widow: then if he had digested poison she would have 

become a widow. So 'R » P' is true. Similarly for 

'R » Q'. Moreover, if Xanthippe's husband had died but 

Socrates not digested poison, this might have been because 

Xanthippe was not married to Socrates, in which case it 

might not have been Socrates who died. So, it would appear 

that Q is an epiphenomenal effect of P. 

Unfortunately, a similar argument will show that 

P is an epiphenom~na1 effect of R. Let S be 'Xanthippe's 
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husband swallows poison'. If Xanthippe's husband had not 

swallowed poison and Socrates not digested poison, then if 

Xanthippe's husband had swallowed poison, Socrates would 

have digested poison. Therefore, since'S> R' is true, 

'S» R' is true as well. Similarly for'S » P'. 

Finally, suppose that 'R & -S' is true. This might have 

been true if Socrates had not been married to Xanthippe. 

However, p might then be false. So, '-[(R & -S) > P]' is 

true. What has gone wrong? 

The above arguments are fallacious. F¢llesdal 

(1971) has argued that a scope ambiguity infects causal 

propositions involving definite descriptions. It appears 

that a similar ambiguity is present in both simple and 

necessitation conditionals with,definite descriptions. 

Let 'Sx' be 'x swallows poison', 'Dx' be 'x digests poison' 

and 'Hx' be 'x is a husband of Xanthippe'. 'S[(lx)Hx] 

» R' is ambiguous between the narrow-scope reading, 

'[(Elx)Hx & (Ex)(Hx & Sx)J » R' (abbreviated as '[SxJ 

«tx)Hx) » R'), and the wide-scope reading, '(E!x)H;c & 

(Ex)(Hx & (Sx » R))' (abbreviated '[Sx » RJ «lx)Hx)'). 

The former can be paraphrased as 'That there is a unique 

husband of Xanthippe who swallows poison necessitates that 

Socrates digest poison'. The latter can be paraphrased as 

'There is a unique husband of Xanthippe and his swallowing 

poison necessitates that Socrates digest poison'. I think 
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it clear that only the latter is true. If we suppose that 

the former is a counterfactual (i.e., suppose both antece

dent and consequent to be false), this supposition might 

have been true because Xanthippe and Socrates are not mar

ried and Socrates does not digest poison. However, if 

that were the case, the fact that Xanthippe's husband 

swallowed poison would tell us nothing about Socrates. 

So'S » R' is true for the wide-scope reading but not 

the narrow. Turning to the wide-scope reading, the first 

conjunct, '«E!x)Hx)', succeeds in picking out Socrates, and 

it is true of him that his swallowing poison necessitates 

his digesting it. Similarly'S» p' is true only on a 

wide-scope reading for both descriptions. 

However, '-[(R & -S) > PJ' is three-ways ambiguous. 

For the narrow-scope reading of the conditional there are 

both wide and narrow-scope readings for the negation of S. 

Giving the negation wide and narrow-scope readings, 

respectively, yields: 

(18) -{[R & -[(E!x)Hx & (Ex)(Hx & sx)JJ > p} 

(19) -{[R & [(Elx)Hx & (Ex)(Hx & -Sx)JJ > pl. 

Both of these are true. To see that (18) is true, suppose 

that 'R & -[(Elx)Hx & (Ex)(Hx & Sx)J' is true. This might 

have been true because Socrates digested poison and there 

was no unique husband of Xanthippe. In that case, it might 

not have been true that the unique husband of Xanthippe 



died. (19) is true, since if we asswne that Socrates 

digested poison but that the unique husband of Xanthippe 

did not swallow poison, a minimal change consistent with 

this assumption is to have Socrates not married to Xan

thippe. In that case, P would be false. For the wide

scope reading of the conditional, we have only a: narrow

scope reading of the negation, 

(20) -[(Elx)Hx & (Ex)(Hx & «-Sx & R) > p»J, 
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which is false. It is true that there is a unique husband 

of Xanthippe and his not swallowing poison but digesting 

poison would result in his death. Thus, when care is 

taken to distinguish between wide and narrow-scope readings 

of conditionals, it can be seen that on no uniform reading 

of sand P is P an epiphenomena~ effect of R in the sense 

of (17). 

Similar considerations reveal that Q is not an 

epiphenomenal effect of P. 'R» p' is ambiguous between 

'R » [(Elx)Hx & (Ex)(Hx & DX)]', the narrow-scope reading, 

and' (Elx)Hx & (Ex)(Hx & (R » DX»', the wide-scope reading. 

The narrow-scope reading is false, since one minimal change 

making both antecedent and consequent false would be to 

have no unique husband of Xanthippe and Socrates not digest 

poison. If this were the case, then had Socrates digested 

poison it ~ight not have been true that Xanthippe had a 

unique husband 1/1ho died at that time. Hovlever. the 



wide-scope reading is true. There is a unique husband 

of Xanthippe and the fact that Socrates digested poison 

necessitated that the unique husband of Xanthippe died. 

'R » Q' does not involve definite descriptions, and is, 

thus, unambiguous. It is also true. Finally, '-rep & 

-R) > QJ' is ambiguous between the narrow-scope reading, 

'-[(-R & (Elx)Hx & (Ex)(Hx & Dx)) > QJ', and the wide

scope reading, '-[(Elx)Hx & (Ex)(Hx & «-R & Dx) > QJ'. 

Only the wide-scope reading is true. Thus, no uniform 

reading of the ambiguities arising from the definite 

description in P results, using (17), in Q being an 

epiphenomenal effect of P. We still have discovered no 

way to handle case [4J. 

Surprisingly, 'R » P' turned out to be true only 

on a wide-scope reading. One's initial acceptance of 

123 

'R C P' is not due to the truth of a basic causal statement 

of that form, but rather to the truth of a more complicated 

proposition involving quantification into a causal context: 

'[(Elx)Hx & (Ex)(Hx & R C Dx)J'. If causation is analyzed 

in terms of counterfactuals and counterfactuals in terms 

of possible worlds, then such quantification will involve 

us in the famous problem of trans-world identity. Whether 

individuals in one world are cross-identifiable with 

individuals in other worlds by the relation of strict iden

tity and whether such cross-identifications are purely 



qualitative, are matters of some controversy. Lewis 

maintains (1968) that individuals are world-bound (i.e., 

solely exist in one world) and thus he does not cross

identify individuals across worlds by the relation of 
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strict identi~y. Instead, he cross-identifies individuals 

by a relation of qualitative resemblance (the "counterpart" 

relation). If we give a possible world semantics for a 

context and then quantify into that context, we presuppose 

that there is some special way to cross-identify individuals 

across possible worlds. If there is no such relation then 

no possible world semantics for counterfactuals could 

interpret quantification into such conditionals. Thus, 

much more than !!!y. counterfactual analysis of causation 

turns on a satisfactory solution to the problem of trans

world identification. Since I have nothing to add to the 

controversy surrounding this problem, I will simply assume 

that some solution is adequate, and blithely continue to 

quantify into causal contexts. 

Kim's Examples: ~ Solution 

We have seen that the acceptability of 'Socrates's 

digesting poison caused Xanthippe's husband to die' is 

due not to the truth of a basic causal statement of that 

form but rather to the truth of the quantified statement 

'(Elx)Hx & (Ex)(Hx & R C Dx)'. What makes it true that 

there is a unique husband of Xa~thippe who digests poison 
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and dies as a result? Surely, the fact that Socrates 

was married to Xanthippe, and he digested poison causing 

him to die. Logically complex causal propositions are 

made true by logically simple propositions. Attention 

to.the distinction between complex and simple propositions 

suggests a possible way out of the difficulties Kim's 

examples pose. We might try to impose conditions on the 

simple propositions which make the cause and effect true. 

What are these simple propositions? We saw in 

Chapter 2 how Pollock characterizes simple states of . 

affairs in terms of objects exemplifying simple properties. 

He does not offer examples of such properties in (1981), 

but in (1976, p. 74) suggests that colors, dispositions 

and shapes are simple properties. It is intuitive to 

think that properties like being grue (i.e., being green 

and examined before t or bZue and examined after t) are 

essentially disjunctive. Properties such as being a cat 

in my house (which can be reduced to the simpler properties: 

being a cat and being in my house) are essentially con

junctive. Those properties suggested by Pollock above 

as well as spatiotemporal location seem to me to be 

unanalyzable into simpler properties and hence simple. If 

we meant propositions to be the objects of propositional 

attitudes, then the simplest case would be a pairing of 

a designator ~Jith a concept. For 3uch a proposition to be 



simple, the designation would have to be simple as well 

as the concept. However, I am treating propositions to 

be merely sets of worlds. Those sets which include all 

and only those worlds in which an object has a simple 

property are simple. 

In order to have enough propositions to make 

complex causal propositions true, we will need to expand 

the class of simple propositions. We will also need the 

internal negations of simple propositions. The internal 

negation of a proposition 'Px' is 'x exists and -Fx'. 

We saw that Pollock employed both simple propositions 

and their internal negations in the analysis of subjunc-

tive conditionals. A similar move seems required for the 

analysis of the causal conditional. Thus, from now on, 

any reference to the set of simple propositions should 

126 

be taken to refer to the union of the set of simple propo

sitions with the set of their internal negations. 

The simple propositions which are relevant to the 

truth of 'p C Q' are those simple propositions which make 

? and Q true. When does a set of simple propositions, 

A, make a proposition, P, true? He saw in Chapter 3, 

that Pollock first analyzes 'A makes P true' as holding 

when A is a minimal set which entails P. This analysis 

was too strong, since unless enumerative propositions of 

the form' (x)(Fx + (x = a 1 v x = a
2 

v . . v x = a»' n 



are added, P may not be entailed. Thus, Pollock offered 

as a final analysis of "makes true": 

(21) A makes P true in a world S iff A is a 
set of simple propositions true in S, 
and there is c. set B of enumerative 
propositions true in S such that A U B 
entails P, and there is no proper subset 
A of A for which there exists a set Bo 
o~ enumerative propositions true in S 
such that (Ao U Bo) entailsP (1976, pp. 
170-1). 

However, this analysis encounters difficulties when P 

is a proposition involving infinities. 

Infinities 

The last clause of (21) is meant to insure that 

A be minimal. However, this clause would appear to make 

127 

the definition too narrow. Let P be 'There are infinitely 

many stars of mass at least m'. Propositions of this sort 

("unbounded propositions," see Pollock, 1976, p. 86) could 

conceivably figure in causal contexts. It is at least 

possible that the universe would have to be infinitely 

massive in order for their to be a collapse of the universe 

--a "big crunch." 

A similar problem arose for Pollock's analysis of 

minimal change. His proposal for handling such unbounded 

propositions (1976, p. 86) could be trivially extended to 

the problem above. Notice that the proposition that there 

are infinitely many stars of at least mass m is equivalent 

to an infini~e conjunction of propositions: 
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(22) l/JO: There are more than 0 stars of mass 
at least m. 

l/J 1 : There are more than 1 stars of mass 
at least m. 

(If the notion of an infinite conjunction is objectionable, 

see Chapter 4 for a way to eliminate a commitment to one.) 

Now, each of the propositions in the sequence above are 

such that there are sets of simple propositions which make 

them true in the sense of (21). Thus, let us call this 

sense of "makes true," "strictly makes true," and define 

the more general notion as follows: 

(23) A makes p true in B iff either 

(i) A strictly makes p true in B or 

(ii) There is a sequence l/J such that 
p entails and is entailed by ITl/J 
and for each ~ E w, l/Ji+l entails 
1/Ji and there 1S a sequence, x, 
such that for each i E w, Xi is 
a subset of Xitl and xi strlctly 
makes Wi true 1n B and A = Ux. 

Pollock has a third clause in the analysis of minimal 

change which deals with unbounded propositions such as 

'There are finitely many stars' in worlds in which there 

are infinitely many stars. Such propositions are not true 

in these worlds and hence not made true. Thus, we need 

not add such a clause to (23). 

If we list the stars in an infinite sequence, 

<al' a2' ... >, then a sequence, x, whose members strictly 
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make each tiJi true is: 

(24) Xo {al has mass of at least m} 

xl {al has mass of at least m, 
a2 has mass of at least m} 

However there are problems with conditionals whose antece-

dents involve infinities. 

An Antinomy. Recently, Pollock (1981) has argued 

that when simple subjunctives have unbounded propositions 

as antecedents they are vacuously true. Subjunctive 

conditionals which involve infinities and do not seem 

vacuous are not simple, but rather have a quantificational 

structure. Pollock adopts this line in order to escape 

an antinomy. 

Suppose that there are infinitely many balls, all 

of them white. Suppose that the color of any bal1 is 

independent of the color of any other ball. Pick an 

arbitrary ball and call it 'b'. It seems correct to say 

that 

(25) Had infinitely many of the balls other 
than b been black, b would still have 
been white. 

(given the independence of b's color to the color of the 

other balls). Yet, it also would seem that 

(26) Had infinitely many balls been black, 
b might have been black. 

Any possible T..;'orld semantics for counterfactuals presupposes 
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that logically equivalent antecedents are substitutable 

salve veritate (principle of logical interchange). However, 

'Infinitely many balls other than b are black' is logically 

equivalent to 'Infinitely many balls are black'. Pollock 

asserts that both (25) and (26) are true, but do not 

constitute a counterexample to the principle of logical 

interchange since they are not simple subjunctives, but 

are instead quantified propositions. Let S be 'If in-

finitely many X were F then it would be the case that P' . 

For S to be non-vacuously true it must be paraphrased as: 

(27) (y)[(y is a subset of X & y is infinite) + 
«x)«x E Y) + Fx) > p)J 

Pollock calls (27) a "distributive reading." If we 

interpret the above conditionals literally, (25) is 

vacuously true and (26) is false (since it is the denial 

of a vacuous truth, 'If infinitely many balls are black, 

b would not be black'). Pollock claims that if we are to 

interpret (25) a~d (26) as non-vacuously true, they must 

be read distributively. Thus, if X is the set of all 

balls, Fx means 'x is black' and P is 'b is not black', 

then (26) is the negation of (27). Giving ,(25) a distribu-

tive reading, we have: 

(28) (y)[(y is a subset of X & -(b E Y) & Y is 
infinite) + «x)[x E Y + FxJ > p)J 

Clearly, (28) and the negation of (27) do not constitute 

a counterexample to the principle of logical interchange. 



Causal Conditionals With Unbounded Antecedents. 

One might think that this distributive reading could be 

trivially extended to causal propositions involving un

bounded propositions. However, there are special problems 

which arise in causal contexts. Suppose that we again 

have infinitely many balls. Freezing a ball will cause 

it to crack. Furthermore, the temperature of any ball is 

independent of the temperature of any other ball. Suppose 

that initially none of the balls are cracked. Subsequently, 

infinitely many, though not all, of the balls freeze, 

causing them to crack. It seems clear that 

(29) There being infinitely many frozen balls 
caused it to be the case that infinitely 
many balls cracked. 

However, analyzing (29) along the lines of (27) yields: 

(30) (y)[(y is a subset of z & y is infinite) 
+ [(x)(x £ Y + Fx) C (There are infinitely 
many cracked balls)]]. 

(Let z be the set of all balls and Fx mean IX is frozen'.) 

Since not all of the balls froze, there will be an infinite 

subset, x, of Z which contains unfrozen balls, so 

(31) (x)(x E X + Fx) C (There are infinitely many 
cracked balls) 

is false, since the antecedent is false. It would seem 

that (30) should be replaced by a condition on infinite 

subsets of frozen balls. We also need to add that there 

is an infinite set of frozen balls, for we do not want 

(29) to be v2cuously satisfied. So, we might try: 



(32) (EY)(Y is a subset of z & Y is infinite 
& (x)(x E Y + Fx» & (Y)[(Y is a subset 
of z & Y is infinite & (x) (x E Y + Fx» 
+ [(x)(x E Y + Fx) C (There are infinitely 
many cracked balls)]]. 

Yet, (32) is surely false. There is no infinite set of 

frozen balls such that its members freezing caused there 

to be infinitely many cracked balls. For any infinite 

set of frozen balls, X, had all but finitely many of its 

members frozen, there still would have been infinitely 

many cracked balls. Thus, 

(33) (x) (x EX + Fx) C (There are infinitely many 
cracked balls) 

is false. (33) fails both the '-p > -Q' condition and 

the weaker condition of Chapter 4. There is no causal 
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chain between the antecedent and consequent of (33). Thus, 

what (32) requires of every infinite set of frozen balls 

holds for no such set. For simple subjunctives with 

unbounded antecedents, a translation along the lines of 

(27) will serve, regardless of the consequent. However, 

we cannot follow this procedure when translating causal 

statements whose antecedent and consequent both involve 

infinite sets. 

What are the truth conditions for (29)? A plausible 

translation, close to (32) in structure is: 

(34) (EY)(Y is a subset of Z & Y is infinite 
& (x)(x E Y + Fx» & (Y)[(Y is a subset 
of Z & y is infinit~ & (x)(x E Y + Fx» 
+ (x)[x E Y + (Fx C ex)]]. 



However, suppose that there is a ball, e, which is made 

to withstand freezing temperatures without cracking. 

Suppose that it freezes, but cracks anyway because it 

just happens to be struck by a croquet mallet. Suppose 

that e is the only frozen ball which cracks but does not 

crack because it froze. Consider an infinite set, X, 

of frozen balls which includes c. Since 'Fc C Ce' 

is false, 

(35) (x)[x E X + (Fx C Cx)] 

is false. Thus, if there is just one ball like c, (34) 

is false, but (29) is still true. 
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We should not overreact and weaken the translation 

of (30) to: 

(36) (EY)(Y is a subset of Z & Y is infinite 
& (x) (x E Y + Fx) & (x)[x E Y + (Fx 
C Cx)]) 

since there could be infinitely many balls like c (call 

them "oddballs") and if there were also infinitely many 

balls that cracked because they froze, (36) would be 

true but (29) false. It would seem that (29) requires 

that there be at most finitely many oddballs, and that 

every infinite set, X, which includes no oddballs satisfies 

the condition: 

(37) (x) [x E X + (Fx C Cx)]. 

Since the oddballs are frozen balls that would have cracked 

even had they not frozen, we have: 



(38) (EY)[Y is a subset of z & Y is infinite 
& (x)(x E Y ~ Px)] & (X)(Y){[(x)(x E X 
+~ «ex E -Fx) & Px» & X is a subset of 
z & Y is a subset of z & Y is infinite 
& Y n X = ¢ & (x)(x E Y ~ Px)] ~ [X is 
finite & (x) (x E Y ~ (Fx C ex»]}. 

Suppose that there is a non-empty, finite set of balls 

which freeze but do not crack ("hardballs"). Since 

an infinite set, X, of frozen balls which includes some 

hardballs does not satisfy (37), (38) would be false. 

Yet, (29) would still be true. Alternatively, suppose 

that there is an infinite set of balls which crack but 
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are not frozen ("brittleballs"). Any infinite set of 

frozen balls which includes no oddballs would still satisfy 

(37), making (38) true. Yet, (29) would be false. Thus, 

we need to require that there be at most finitely many 

oddballs, hardballs, and brittleballs, and that any 

infinite set of frozen balls which are neither oddballs 

nor hardballs satisfies (37). This leads, at long last, 

to the following truth condition for (29): 

(39) (EY)[Y is a subset of Z & Y is infinite 
& (x)(x E Y ~ Fx)J & (x)(y){[X is a 
suhset of z & Y is a subset of z & 
Y n X = ¢ & [(x)(x E X +~ «ex E -Px) 
& Fx» v (x) (x E X ++ (Fx & -ex» v 
(x) (x E x +~ (ex & -Fx»] & (x)(x E Y 
~ Fx)] ~ X is finite & (x)(x E Y ~ 
(Fx C ex»]} 

Given the complexity of (39), it is certainly 

tempting to aimply analyze (29) as: 



(40) (EY)(Y is a subset of z & Y is infinite 
& (x) (x € Y + Fx) C (EX) (X is a subset 
of z & X is infinite & (x)(x € X + ex). 

Since the antecedent of the causal conditional must be 

true in order for the conditional to be true, there is 

no analogous antinomy for causal conditionals with un-

bounded propositions as antecedents. Yet, if the causal 

conditional is to be analyzed in terms of the simple 
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subjunctive via a simple translation procedure which 

allows 'F C Q', to entail 'F > Q', we had better not allow 

such antecedents for basic causal statements. The above 

antinomy shows that the only alternative to vacuity for 

such conditionals is paradox. Thus, despite the complexity, 

it seems best to treat causal conditionals whose antecedents 

are unbounded propositions as having a quantificational 

structure. Since such conditionals do not have the form 

'F C Q', they are not within the scope of my analysis. 

It might then seem that it is not necessary to extend the 

notion nf 'makes true' in the manner described above. 

However, there are other propositions involving infinities 

which are on occasion causes, that are neither vacuous 

nor paradoxical. 

Limit Propositions. No proposition that an object, 

x, is travelling at a certain velocity, v (at time, t), is 

simple. Any such proposition should be analyzed in terms 

of simple propositions concerning x's position at times 
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close to t. Moreover, a proposition concerning x's velocity 

could be a cause. An SST's going at supersonic speeds 

might cause your window to shatter. Yet, there is no set 

of simple propositions concerning x' s position ;'7hich 

strictly make it true that x has velocity v at t. The fact 

that x is travelling at velocity v at t is entailed by 

propositions concerning its location over temporal intervals 

including t. However, for any such interval, x's having 

velocity v is also entailed by its having certain locations 

over a smaller interval. Let us call such propositions, 

"limit propositions." No set of simple propositions can 

strictly make a limit proposition true, since the minimality 

condition fails. 

It is tempting to try the above definition, (23), 

of "makes true" on the following infinite sequence: 

(41) tjJo: x has average velocity vo over 
the temporal interval io '. 

tjJl: x has average velocity '-'7 over 
the temporal interval -., ~ 

~ • ..!. • 

tjJ2: x has average velocity 'n over 
,:' 

the temporal interval .. 

(Let lim v. = v and the intervals 
J 

i. be 
J j-7 00 

nested, i.e., when j > k, i. is 
J 

subset of i k , and nij (j € w) = 
a proper 

t.) 

The sequence of sets of simple propositions such that, 

for each i, x. strictly makes ~. true in ~ will include 
~ ~ 



sets of uncountably many s:i.mple propositions describing 

XiS position throughout the interval. Unfortunately, the 
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sequence W fails analysis (23) above since IX has velocity 

Vi (p) does not entail the conjunction of propositions 

in. the sequence W. The analysis could be weakened to re

quire only that IT~ entail P, but this would be too weak. 

Let T be the true proposition that my trash is picked up 

each Tuesday. Let WO' be the conjunction of Wo and T. 

Let X
O

' be the union of xo with the set of simple proposi

tions making T true. If ITw entails P, then In[W U {WO,}]I 

entails P. Surely, xo' does not make P true. The require

ment that P entail TIw is a minimality requirement on W. 

Will a weaker minirna1ity requirement serve? Notice that 

I IT [w U {!jJ o'}] I entails not only. P. but also T. Of course, 

it entails much more besides (e.g .• Ip V TI, I(p & T) 

v (p & -T) I). Yet, we can distinguish those propositions 

which, like T. are subjunctive1y irrelevant to P. Recall 

from (17) of Chapter 4 that Q is subjunctive1y irrelevant 

to p iff 

(42) -(p» Q) & -(p» -Q) & -(-P» Q) & 
vJ W W 

-(-P» -Q) & -(Q >~ p) & -(Q» -p) & 
W W W 

-(-Q» p) & -(-Q» -p) & (Q > (p > Q)) 

& (Q > 1-p > Q)) & (-~ > (p > -Q)) & (-Q > 

(-p > -Q)) & (p > (Q > p)) & (p > (-Q > p)) 
& (-p > (Q > -p)) & (-p > (-Q > -p)). 

IT!jJ should entail P, but not any proposition which is 
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subjun~tively irrelevant to P. The direction in which X 

is nested in (23) should be reversed so that for each i, 

X. 1 is a subset of x .. These changes yield the following 
~+ ~ 

analysis: 

(43) A makes P true in S iff either 

(i) A strictly makes P true in Si or 

(ii) There is a sequence ~ such that 
(a) TI~ entails Pi (b) there is no 
S such that rr~ entails S, and S 
is subjunctively irrelevant to P; 
and (c) there is a sequence X such 
that for each i E w, Xi+l is a 
subset of Xi and Xi strictly makes 
~i true in S and A = Ux (= XO)· 

Notice that the sequence of propositions in (22) 

will satisfy the above analysis if the nesting of sets 

of simple propositions may go in either direction. Even 

though unbounded propositions cannot appear in non-vacuous 

simple causal statements, the analysis of "makes true" 

should be general enough so that such propositions can 

be made true. Thus, (c) should be amended resulting in 

this final analysis of "makes true": 

(44) A makes p true in B iff either 

(i) A strictly makes p true in S; or 

(ii) There is a sequence ~ such that 
(a) TI~ entails P; (b) there is no 
S such that n~ entails S, and S 
is subjunctively irrelevant to P; 
and (c) there is a sequence X such 
that for each i E w, Xi+l is a 
subset of Xi or for each i E w, 
Xi is a subset of Xi+l' and for each 
i E w, Xi strictly makes ~i true in 
S and A = Ux. 
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Since rr* entails each *., ~. had better be sub-
~ ~ 

junctively relevant to P. In the star example since 

P entails W., for each i, each W. is subjunctively relevant 
~ ~ 

to P. In the velocity case, these entailments do not 

hold. One might think that it is subjunctively irrelevant 

to whether x has velocity v at t that it have an average 

velocity of Vo over the temporal interval iv' Let Q in 

(42) be wO' 'x has average velocity vo over the temporal 

interval i o', and let P in (42) be the P of the example, 

'x has velocity v at t'. Neither ~o nor '-~o' weakly 

necessitate either P or '-P'. Neither P nor '-P' weakly 

necessitate ~o or '-w o'· Consider the penultimate conjunct 

of (42). If P were false, would P still be false if *0 were 

true? Suppose that x did not have velocity v at t. One 

might be tempted to believe that there is no minimal 

change accommodating this antecedent. Each interval around 

t that could be changed in order for x not to have velocity 

v at t is such that a smaller one would serve. Yet, a 

change to a smaller interval will not be includ~d in a 

change to a larger interval, assuming that x's motion 

is continuous. A change in x's position throughout a 

smaller interval around t will involve different accelera-

tions and decelerations. So, a change in the average 

velocity over the interval io could, indeed, be a minimal 

change accommodating the truth of the antecedent, '-P'. 
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Thus, if P were false, it might be because ljJO is false, 

but in that case if ljJO had been true, P might have been 

true. So, '-P > (ljJo > -p)' is false and,ljJo is subjunctively 

relevant to P. This analysis of "makes true" is general. 

Not only will propositions concerning an object's velocity 

be made true by sets of simple propositions, but also 

those propositions describing an object's acceleration (or 

any higher derivative at a time of the function describing 

an object's motion). Thus sets of simple propositions 

can make true a variety of limit propositions as well as 

unbounded pr:opositions. 

The Solution 

We are now in a position to solve the problems 

Kim posed for counterfactual analyses of causation. 

The set of simple propositions making it true that Xanthippe 

became a widow at t includes propositions making it true 

that Xanthippe was monogamously married to Socrates at 

t, along with a simple proposition to the effect that 

Socrates died at t. The entailment condition should be 

strengthened so that the conjunction of the members of a 

set of simple propositions making the cause true neither 

entail nor be entailed by the effect (when conjoined with 

the appropriate enumerative propositions). Conversely, 

a set of simple propositions making the effect true should 



not (when conjoined with enumerative propositions) entail 

nor be entailed by the cause. 

(45) P is causally sufficient for Q (in a) 
only if for each world S such that 
S E Ma(p): 

(i) there is a set A of simple proposi
tions such that A makes p true in S. 

(ii) for every set of simple propositions, 
A, such that A makes P true in S, 
and for every set, B, of simple 
propositions such that B makes Q 
true in S, there is no set of 
enumerative propositions, C, such 
that either 'rr(A U C)' entails Q 
or 'rr(B U C)' entails P. 

If A makes P true, there is a set of enumerative proposi-
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tions, C, such that 'rr(A U C)' entails P. Thus, if P 

entails Q, 'rr(A U C)' entails Q. Thus, this new entailment 

condition entails the old condition that P not entail Q. 

This new entailment condition, (45), handles 

Kim's cases in a simple and consistent manner. The set 

of simple propositions, A, making it true that Xanthippe 

became a widow at t includes the proposition that Socrates 

died at t, or, if Socrates's dying is analyzable in tenns 

of still simpler propositions, A will include those proposi

tions. Thus, the conjunction of the set of simple proposi

tions making it true that Xanthippe became a wido1v at 

t entails that Socrates died at t. 

Case [3] can be handled similarly. What makes it 

true that George reached the age of twenty-one in 1971 

includes a simple proposition or propositions concerning 
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the date of his birth, along with simple propositions 

concerning his being alive in the interim. Thus, the 

conjunction of the set of simple propositions making it 

true that George reached the age of twenty-one in 1971 

entails that George was born in 1950. Similarly, in case 

[5], what makes it true that I opened the window includes 

propositions concerning my bodily movements, along with 

propositions concerning the knob's turning, the window 

mechanism, and the window's opening. The proposition that 

I turned the knob will be entailed by the conjunction of 

the set of propositions making it true that I opened the 

window. In case [6], the set of simple propositions 

making it true that Bill signalled include propositions 

concerning the movement of Bill's arm. Finally, in case 

[2J, what makes it the case that yesterday was Monday is 

simply that today is Tuesday. Thus, all of the noncausal 

connections proposed by Kim are blocked by the same 

condi tion, (45). 

Necessitation 

It might be thought that since the entailment 

condition functions at the level of simple propositions, 

that the necessitation condition should as well. A similar 

requirement to (45) would be to have the conjunction of 

any set of simple propositions maki.ng P true necessitate 

the conjunction of any set of simple propositions making 
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Q true. However, this requirement is too strong. Suppose 

that two switches, 8
1 

and 8
2

, and two lights, Ll and L2 , 

are such that 8
1 

's being closed would cause Ll to be on 

and 8 2 ' s being closed \l7ould cause L 2 to be on. Suppose 

both switches are closed and, consequently, both lights 

are on. That a switch was closed caused a light to be 

on. Yet, one set of simple propositions making the 

antecedent true is {'8
1 

is closed'}, and one set of simple 

propositions making the consequent true is {'L
2 

is on'}. 

Since 8
1

'S being closed does not necessitate L
2

'S being on, 

the proposed condition fails. It would be too weak to 

require only that some set of simple propositions making 

p true be such that its conjunction necessitates the con

junction of some set of simple propositions making Q true. 

Suppose that the above case is changed so that 8
2 

turns 

on no light. That a switch was closed would not cause a 

light to be on, but '8
1 

is closed' necessitates 'L l is 

on' . 

It might seem plausible to require of every set 

of simple propositions making p true that its conjunction 

necessitate the conjunction of some set of simple proposi

tions making Q true. This condition is both too strong 

and too weak. To see that it is too strong, consider a 

case in which there are three lights: A, Band c. 

Suppose that there is a photocell ,;,]hich turns B on if A 



is on. There is also a switch which has three positions. 

In the first position, it simply turns A on. In the 

second position it turns A on and also switches a relay 

so that the photocell turns on C if A is on, rather than 

B. In the third position, A is off. Suppose that the 

switch is in the first position, so that A is on, and 

consequently B is on as well. It seems right to say that 

'A is on' causes 'Either B is on or C is on'. However, 

this claim does not fulfill the above condition. The set 
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of simple propositions making it true that either B or C is 

on is the unit set, {'B is on'}. If we suppose that neither 

A nor B is on, it might not be the case that if A had been 

on, B would be on. If the switch was not in the first 

position, then had A been on the switch might have been 

in the second position. Thus 'A is on' does not necessi

tate 'E is on'. The proposed condition is too strong. 

(I owe this example to John Pollock.) The condition, when 

combined with conditions previously proposed, is also too 

weak. Consider a case in which there are two lights, 

£1 and £2' and tvlO switches, A and E, with three positions. 

Suppose that the two switches control the lights in the 

manner sho,m in the matrix (Fig. 4). Let p be 'There 

is a switch in position-I' and Q be 'There is a light 

on' . Let S be 'Switch A is in position-I' and £ be 'L 
1 

is on'. Suppose that switch A is in position-l and switch 
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Switch B 

position-l position-2 position-3 

position-l £ ~ , £2 on L1 on D1 on 
1 

(1) (2) (3) 

Switch A position-2 £1 on ---
(4) (5) (6) 

position-3 

(7) (8) (9) 

Fig. 4. Counterexample to a Necessitation Condition 
on the Simple Propositions Making Cause and Effect True 

The above matrix describes how two switches, each having 
three positions, control two lights. The situation 
described by the matrix is a counterexample to a condition 
requiring that every set of simple propositions making 
a cause true be such that its conjunction necessitates 
the conjunction of some set of simple propositions making 
the effect true. 



B is in position-2. Certainly, P does not cause Q. The 

set of simple propositions making P true is {S} and the 

set of simple propositions making Q true is {L}. '-P > 

-Q' is true, and there is no set of enumerative proposi

tions, C, such that 'n({S} U C)' entails Q. Suppose that 

both '-Sf and '-L' were true. Assuming that the switches 

are independent, this is equivalent to the supposition 

that either (5) or (8) obtains. Yet, in either of these 

cases, had S been true, L would have been true. So, 

S necessitates L. The above condition would, when added 

to the conditions we already have, yield the unwanted 

result that P causes Q. 
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Notice that in the last case, P does not necessi

tate Q. If P is false and Q is, false, this could be because 

situation (8) obtains. However, in this case, if one of 

the switches had been in position-I, it still might not 

have been true that a light was on. If B was in position-l 

and A still in position-3, situation (7) would have ob

tained, where no light is on. Thus, '(-p & -Q) > (p > Q)' 

is false. In the first case above, 'Light A is on' does 

necessitate the disjunction 'Either light B is on or light 

C is on'. Had none of the lights been on, if A had been 

on either B or C would have been on. So, the necessita

tion condition for 'p C Q' should be placed on P and Q, 

not on the simple propositions which make P and Q true. 
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The Logic of Weak Necessitation 

I argued in Chapter 4 that for P to cause Q it only 

be required that P weaklY necessitate Q. Weak necessitation 

has certain logical features which make it particularly 

attractive as a re~lacement for the condition 'P » Q' 

in the analysis of causal sufficiency. In preemption cases, 

the disjunction of the preempted causes with the preempting 

causes should itself be a cause. Let f be the set of 

preempting and preempted causes. Clearly '-Ef > -Q' 

is true in such cases, and the truth condition is met 

since '~f & Q' is true. In order for 'Ef' to be causally 

sufficient for Q, it must weakly necessitate Q. The above 

r will serve as the f in the definition of weak necessita-

tion (see (8) in Chapter 4). If a set serves as the f 

in the definition of weak necessitation, so that 'P» Q' 
W 

is true, will it follow that 'Ef» Q' is true? 
W 

Indeed, 

the stronger conclusion, 'L:f » Q' can be proven. For 

each R in f we know that: 

(46) ( - E r & - Q) > (R > Q). 

Recall from Chapter 2 the Generalized Consequence Principle: 

(47) If r is a set of propositions, and for 
each Q e: f, 'P > Q' is true, and r entails 
R, then 'P > Ri is true. 

Application of this principle yields: 

(48) (-Er & -Q) > 11 (R > Q). 
R e: r 

Every minimal change making 'Ir' true must be a minimal 



change making some H in f true, and hence must make Q 

true. Thus, the following principle is valid in SS: 

(49) If f is a set of propositions, and for 
each H E: r, 'H > Q' is true, then 'E f > 
Q' is true. 

We then have: 

(50) IT (H > Q) -r (Ef > Q). 
HEf 

Another application of the Generalized Consequence 

Principle, (47), yields: 

(51) (-Ef & -Q) > (Ef > Q). 
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We know that for each H E: r, 'H > Q' is true (by centering 

and the truth of Q and each H), so another application of 

(49) yields: 

(52) Ef > Q, 

completing the proof. 

If P causes Q, it will not hold in general that 

'P & H' causes Q, even if H is true and subjunctive1y 

irrelevant to both P and Q. Suppose I strike a match and 

it lights. The conjunction 'I struck this match and there 

are no arctic penguins' should not be a cause of 'This 

match lit'. Let P be 'I struck this match', Q be 'This 

match lit' and H be 'There are no arctic penguins'. Suppose 

that 'p & H' is false. It might be false because 'p & -H' 

is true. Yet, if 'P & -H' is true, then Q would still 

be true. So, '-(p & H) > -Q' is false. It would seem 



that the substitute for the '-p > -Q' condition, (32) of 

Chapter 4, fails as well. This is as it should be. 

However, I do want to say that 'p & R' is causally 

sufficient for Q. It will not be if '(p & R) » Q' is 

required for' (p & R) CS Q'. Suppose that 'P & R' is 

false and Q is false. This might be because '(p & -R) 

& -Q' is true. If' (p & -R) & -Q' is true, then 'P & -Q' 

is true. If the match was struck and did not light this 
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could be because the match was defective. In such a case, 

it would not be true that '(p & R) > Q'. So, '(p & R) 

» Q' is false. 

What conditions must hold for '(p & R»> Q' to 
W 

be true when 'P » Q' is true? Assume that P is not a 

necessary truth and let r be {P~ 'P & R'l. Note that 

P is true if and only if '~r' is true. Recall axiom 3 

of SS from Chapter 2: 

(53) [(p > Q) & (p > R)] + [(p & Q) > R]. 

If we assume 'P > R' , we have ' (p & R) > Q' . Since P 

necessitates Q, we knmv that ' (-p & -Q) > (p > Q)' is 

true. If we assume ' (-p & -Q) > (p > R)' is true, then 

by axiom 1 of SS: 

(54) [(p > Q) & (p > R)] + [P > (Q & R)] 

we have: 

(55) (-p & -Q) > [(p > Q) & (p > R)]. 



By the consequence principle, 

(56) [(p > Q) & (Q + R)J + (p > R) 

and (53) we have: 

(57) (-p & -Q) > [(p & R) > QJ. 

Thus, for '(P & R»> Q' to be true, we need only to 
W 

assume: 

(58) (p > R) & [(-p & -Q) > (p > R)] 

or, equivalently: 

(59) (p > R) E (-p & -Q). 
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In the above example, this condition· is clearly fulfilled. 

Consequently, as long as R is irrelevant to P and Q in 

the sense of (59), '(p & R) » Q' will be true when 
W 

'P » Q' is true. 

Still More Noncausal Connections 

Perhaps some review would be helpful here. Recall 

that Pollock analyzed 'P C Q' as 'p & p CS Q & (-P > -Q)' 

(1976, p. 159). In Chapter 4, I proposed a substitute for 

the '-P > -Q' condition, (32), which handles cases of 

preemption and overdetermination. (The condition that the 

cause be true was built into (32) of Chapter 4.) Thus, if 

the structure of Pollock's analysis is correct, the only 

remaining task is to analyze causal sufficiency. In 

Chapter 4, I proposed that for P to be causally sufficient 

for Q, P must: weakly necessitate Q. In this chapter, 
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I put forth an analysis of 'Q is an epiphenomenal effect 

of P', (17), in order to require that Q not be an epiphe

nomenal effect of p for 'p CS Q' to be true. I also added 

a non-entailment condition, (45), so that Kim's examples 

would be correctly classified as noncausal. 

However, there are still some noncausal connec

tions which have not been excluded by the conditions 

proposed so far. It is possible for p to contingently 

necessitate Q without being causally sufficient for Q. 

Some of these cases were excluded by proposing that Q not 

be an epiphenomenal effect of P in the sense of (17). 

Still, there are causal connections which are epiphenomenal 

according to (17). There are also cases in which P is 

not causally sufficient for Q, though P does contingently 

necessitate Q and Q is not an epiphenomenal effect (in 

the sense of (17)) of P. 

Consider a world in which infinitely many dominoes 

are in a linear array. Name the dominoes using the integers 

(positive and negative), so thac the numerical order of 

their names reflects the spatial order of the array. Sup

pose that each domino falls, causing the next domino to 

fall, and that there is a constant temporal interval between 

the falling of one domino and the falling of the next. For 

convenience, name the moments when each domino falls by the 

same integer u3ed to n8~e the domino. Suppose that in this 
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world there is a law-like connection between the falling 

of a domino, t, at moment, t, and the falling of the sub

sequent domino, (t + 1), at moment, (t + 1). Since there 

is a nomic connection between each domino's falling and 

the next domino's falling, a necessitation back~l1ards in 

time holds. If (t + 1) had not fallen at (t + 1) and t 

had not fallen at t, then if (t + 1) had fallen at (t + 1), 

t would have fallen at t. Also, if t had fallen at t but 

(t + 1) had not fallen at (t + 1) (a counterlegal supposi

tion), it might not have been the case that (t + 2) fell 

at (t + 2). So, 'Domino (t + 1) falls at time (t + 1)', 

when substituted for R in (17) makes 'Domino (t + 2) falls 

at time (t + 2)' an epiphenomenal effect of 'Domino t 

falls at time t'. Yet, domino t's falling did cause 

domino (t + 2) to fall by causing domino (t + 1) to fall. 

Blocking this counterexample will require a temporal con

dition. Attention must be paid to the time at which a 

proposition is true. Propositions are not, Iii' general, 

true at a time, but simple propositions have the time at 

which they are true built into them. Thus, a temporal 

condition will need to be a condition on the simple 

propositions making the cause and effect true. A temporal 

condition would allow us to treat the above backward 

necessitations as noncausal. This temporal condition, 

along with the necessitation and non-entailment condition 



would for~ an analysis of causal sufficiency. We could 

employ these conditions to define a notion of "almost 

causation" and analyze 'Q is an epiphenomenal effect of 
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pI, not as a situation in which there is a common necessi-

tator, but rather a common (almost) cause: 

(60) Q is an epiphenomenal effect of P iff 
there is a proposition R such that R 
almost causes Q and R almost causes P 
and -[(p & -R) > QJ. 

The final conjunct of (17), '-[L(R + p) v L(R + Q)J', can 

be dropped, as it will be a consequence of the non-

entailment condition on causal sufficiency. 'P C Q' 

could then be analyzed as almost causation which is not 

epiphenomenal. 

Wayne Davis (1980) proposes a case in which P 

contingently necessitates Q, but P does not cause Q. 

Suppose that A and B are two oppositely charged particles 

in the same vicinity, and A is accelerated toward Band 

B toward A. 'A attracts B' and 'B attracts A' contingently 

necessitate one another, and satisfy the '-P > -Q' condition 

in both directions. However, A's attracting B does not 

cause B to attract A. 

How is Davis's case to be handled? The proposition 

that A attracts B is not simple. Yet, it is difficult to 

see how to analyze it into simpler propositions. It is 

tempting to say that the set of simple propositions making 

it true that A attracts B includes propositions about A end 
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B's charge, propositions making it the case that A is 

accelerated toward B, and propositions making it the case 

that A's being oppositely charged to B causes A to be 

accelerated toward B, However, it is possible that there 

is. a deviant causal chain connecting the opposite charge 

of the particles with their accelerating toward each 

other. There might be a demon who brings such oppositely 

charged particles together. In such a case, we would not 

say that A attracts B. Fortunately, we need not discover 

what simple propositions make it the case that A attracts 

B. Whatever simple propositions make it the case that A 

attracts B at t, they are true at the same time as the 

simple propositions which make it the case that B attracts 

A at t. Thus, a temporal condition on the simple proposi

tions making cause and effect true might serve. 

Consideration of these last two examples raise 

questions concerning the possibility of causation backward 

in time, simultaneous causation, and symmetric causation. 

These questions are addressed in the next chapter. 



CHAPTER 6 

CAUSAL AND TEMPORAL ORDER 

It has seemed to many that causation is asymmetric: 

if P causes Q then it is not the case that Q causes P. The 

conditions on 'P causes Q' proposed so far do not guarantee 

asymmetry. A popular way to ensure asymmetry is to require 

that the cause precede the effect. Hume in the Treatise, 

proposed such a condition: 

The second relation I shall observe as 
essential to causes and effects, is not so 
universally acknowledg'd, but is liable 
to some controversy. 'Tis that of PRIORITY 
of time in the cause before the effect 
(1973, pp. 75-6). 

If causation is treated as a propositional connective, such 

a temporal condition would apply to propositions true at a 

time--"simple" propositions. If P and Q are not simple, 

then a temporal requirement for 'p C Q' would be placed on 

the simple propositions making P and Q true. I will leave 

this generalization for later, and focus on causal rela-

tions between simple propositions. For simple propositions, 

P and Q, Hume's temporal priority condition on 'P C Q' is 

simply that the time of P precede the time of Q. Hume 

admits that th~ condition is controversial. The primary 
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challenges to this temporal priority condition (TPC) are 

putative cases of simultaneous causation and backward 

causation. Some have even questioned whether causation is 

asymmetric. Still others have wanted to use the causal 

relation in order to account for the asymmetry of temporal 

relations. An understandable aversion to circularity 

resulted in a rejection of TPC. Moreover, TPC must be 

formulated with some care in order that it be consistent 

with the special theory of relativity. In this chapter, I 

will examine the apparent counterexamples to TPC and 

consider competing accounts of causal asymmetry. I will 

argue that TPC along with other conditions proposed to 

guarantee causal asymmetry should be rejected. Finally, 

I will propose a condition which guarantees asymmetry, but 

does not rule out, ~ priori, the possibility of back~vard 

or simultaneous causation. 

Simultaneous Causation 

When can a cause be simultaneous with its effect? 

Of course, those who accept TPC answer "never." Those 

who reject TPC divide: some saying "sometimes" and others 

"always." Initially, it might seem surprising that some 

have maintained that causes are always simultaneous with 

their effects. However, the position has had some famous 

proponents. Descartes, in Reply to Objections l, argued: 



.. the light of nature does not require 
that the notion of an efficient cause should 
compel it to be prior to its effect; on the 
contrary, a thing does not properly con
form to the notion of a cause except during 
the time that it produces its effect, and 
hence is not prior to it (1976, p. 14). 

Rume thought that if causes are ever simultaneous 
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with their effects then they always are. Since he thought 

that the position that all causation is simultaneous led 

to absurdity, he believed TPC to be established. The 

argument appears a few lines after the above quote from 

the Treatise: 

'Tis an establish'd maxim both in natural 
and moral philosophy, that an object, 
which exists for a time in its full per
fection without producing another, is not 
its sole cause; but is assisted by some 
other principle, which pushes it from its 
state of inactivity; and makes it exert 
that energy, of which it was secretly 
possest. Now if any cause may be perfectly 
co-temporary with its effect, 'tis certain, 
according to this maxim, that they must 
all of them be so; since anyone of them 
which retards its operation for a single 
moment, exerts not itself at that very 
individual time, in 'tvhich it might have 
operated; and therefore is no proper cause. 
The consequence of this wou'd be no less than 
the destruction of that succession of causes, 
which we observe in the world; and indeed, 
the utter annihilation of time. For if one 
cause were co-temporary with its effect, 
and this effect with its effect, and so on, 
'tis plain there wou'd be no such thing 
as succession, and all objects must be 
co-existent (J.973, p. 76). 

Let me put the argument in more explicit prose. 

Hume intends to deduce 'Causes are always simultaneous 



with their effects' (A) from 'Causes are sometimes simul-

taneous with their effects' (I). For purposes of a 

reductio, assume (I) as a first premise: 

(1) Causes are sometimes simultaneous with 
their effects. 

I interpret Hume's "established maxim" to be: if a cause 

produces an effect later than it might, then there must 

be an absent necessary factor accounting for the delay. 

More succinctly, 

(2) If a cause is sufficient for its effect, then 
it brings about the effect at the earliest 
possible time. 

From (1), it follows that 

The earliest Dossible time at which a cause 
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(3) 
can produce its effect is the time simultaneous 
with the cause. 

Here, one might be prone to object. mlY cannot the earliest 

possible time at which a cause may produce its effect vary 

from one case to another? Only in cases of simultaneous 

c~usation would the earliest possible time be simultaneous 

with the cause. Perhaps Hume is assuming that if, in 

principle, a cause can be simultaneous with its effect, 

then non-simultaneity would count as a delay. If there is 

a delay, it can only be explained by the absence of a 

necessary factor for producing the effect. On the other 

hand, if simultaneity of cause with effect were impossible, 

then non-simultaneity would not constitute a delay. (One 

might wonder ';\1hcther there is an ·'earliest possible moment" 



159 

if cause is not simultaneous with effect; I am using 

"earliest possible moment" loosely.) (2) and (3) yield: 

(4) If a cause is sufficient for its effect, then 
its effect occurs simultaneously with the cause. 

We ordinarily take causal chains ("successions of causes") 

to be sequences, each member of which is a sufficient cause 

for the next, 'tvhose initial member temporally precedes 

its terminal member. In this sense of "causal chain," 

it follows from (4) that: 

(5) No causal chains exist. 

Since everything which is caused to occur at t is caused by 

something which occurs at t, then if 'tve assume that every-

thing which occurs is caused, Hume thinks it follows that 

temporal succession itself is impossible. Perhaps he means: 

(6) If anything occurs at t, then everything occurs 
at t. 

But this move is a non sequitur. It does not follow from 

the claim that everything occurring at t is caused by 

something occurring at t, that nothing occurs except at 

t. I suspect that Hume is assuming that a sequence of 

simultaneous causes must itself be caused by something 

not in the sequence. Otherwise, 'tvhy would that sequence 

obtain? In his rejection of the cosmological argument he 

rejected such an assumption for ordinary causal sequences, 

and there appears co be no better reason to accept the 

claim for sequences of simultaneous causes. 
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To be fair, Hume does not seem impressed by his 

own argument. He begs off any serious commitment to its 

cogency in the next paragraph. Nonetheless, similar 

arguments have been proposed by other notable philosophers, 

so·a careful examination of the argument is warranted. 

In order for the argument to be a reductio of (1), and not 

(2), the "established maxim" must be plausible. Since Hume 

speaks of the cause as "existing for some time," we should 

perhaps think of (2) as a claim solely about causes which 

occur over a temporal interval. Thus, (2) would not be 

applicable to causal relations between simple propositions. 

Would a similar principle hold for cases in which the cause 

does not last for a duration, but is momentary? 

Kant seems to think so:· 

The great majority of efficient natural 
causes are simultaneous with their effects, 
and the sequence in time of the latter is 
due only to the fact that the cause cannot 
achieve its complete effect in one moment. 
But in the moment in which the effect 
first comes to be, it is invariably 
simultaneous with t.he causality of its 
cause. If the cause should have ceased 
to exist a moment before, the effect would 
never have come to be. Now we must not 
fail to not.e that it i.s the order of time, 
not the lapse of time, -with which we have 
to reckon; the relation remains even if no 
time has elapsed. The time between the 
causality of the cause and its immediate 
effect may be raJ vanishing [quantity], 
and they may thus be simultaneous; but the 
relation of the one to the other will 
always still remain determinable in time 
(1965, p. 228). 



Prior to this passage, Kant has explained in an appropri

ately Kantian fashion that in order for a synthesis of 

sequential representations to be objective, the synthesis 

must presuppose the law of causality. Kant takes it as 

analytic that causes precede their effects. Yet, at this 

point "a difficulty a.rises" (1965, p. 227): the apparent 

possibility of simultaneous causation. Clearly, Kant 
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cannot maintain that no cause, c, and effect, e, are tem

porally distant. Otherwise, how a.re we to synthesize our 

successive experiences in accordance with the law of cau

sality? Rather, Kant seems to believe that if c proximately 

causes e, then c cannot be temporally distant from e. 

Suppose that c causes e without first causing something 

else. If e were temporally distant from c, then by the 

time e occurred, c would no longer exist. Kant wants to 

preserve a sequential priority of cause to effect without 

a temporal separation. He concludes that a proximate cause 

is before its effect but infinitesimally close (and thus 

simultaneous). Temporal order is maintained though temporal 

distance vanishes. 

Kant's notion of a continuous causal process is no 

more conceptually muddled than seventeenth century calculus. 

It is well known that the infinitesimal had a famous detrac

tor in Bishop Berkeley, who, forty seven years before Kant's 



first Critique, writes: 

And what are these same evanescent incre
ments? They are neither finite quantities, 
nor quantities infinitely small, nor yet 
nothing. May we not call them the ghosts 
of departed quantities. ? (1956, p. 292) 

The concept of an infinitesimal quantity was part of the 

logical foundation of the calculus until the nineteenth 

century when Cauchy and Weierstrass developed the modern 

calculus by introducing the notion of a limit. 

A continuum is not a sequence of infinitesimally 

small intervals. It is densely ordered, so that between 

any two dimensionless points exists another point. If 
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a causal process is continuous in this sense, then a cause 

can begin to produce effects without delay though none of 

-the effects are simultaneous with the cause. Such continu~ 

ous causal processes would involve no proximate causation, 

since there is no first effect of a cause. Every effect 

occurs at a temporal distance from the cause. Yet one might 

be prone to object: "How can the cause bring about all 

of its effects at times when the cause no longer exists?". 

This question presupposes that causal propositions are 

themselves simple, for only simple propositions are true 

at a time. If causal propositions are not simple, as 

anyone giving an analysis of such propositions must suppose, 

the above question lacks sense. Suppose that we knew of a 

function from times to places describing an arrow's position 
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at any time over an interval. The question, "But when does 

the arrow move from one place to another?", presupposes 

that propositions describing the arrow's motion over an 

interval are simple. They are not, and neither are causal 

propositions. 1 Since causal processes might be continuous, 

we are not forced to choose between accepting the possi-

bility of simultaneous causation or action at a temporal 

distance. 

Suppose that the maxim in Hume's argument is inter-
, 

preted as applying only to causes which occupy a temporal 

interval. Myles Brand renders the maxim as follows: 

Hume's maxim. For any events e and f and 
time interval t, if e occurs during t and 
e does not change during t and e is the 
cause of f, then f occurs during t (1980, 
p. 147). 

Brand thinks that a case for (A) can be made using Hume's 

maxim without relying on (I). The sense of "change" Brand 

intends is "genuine change," not what has been called 

"mere Cambridge change" by Geach (1969, p. 71). An event 

can change from having occurred one year ago to having 

occurred two years ago, but this is not a genuine change. 

As David Lewis remarks (1976a, p. 146), "Not just any old 

reversal in truth value of a time-sensitive sentence about 

1. The analysis of causal processes along the same 
lines as an at-at theory of motion (analyzing a proposition 
that an arrow moves in terms of propositions concerning the 
arrow's b2ing at a place at a ti~e) is proposed by Salmon 
in (1977). 
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something makes a change in the thing itself." Genuine 

change for momentary events is impossible. Is it possible 

for temporally extended events? If we think of events 

as themselves changes, change for events would involve 

changes to changes, which appears to lack clear sense. We 

can easily understand changes in temporally persistent 

individuals. A temporally persistent individual exists as 

a whole in each instant and persists throughout a temporal 

span. Change for such an individual vvou1d involve that: 

individual having a property at one time but not another. 

Events lasting over an interval are not normally thought to 

be persisting entities, but rather temporally extended ones. 

They are constituted of their temporal parts. Change for 

extended entities can be interpreted as simply a qualitative 

difference in the temporal parts constituting an individual. 

Suppose that a temporally extended event did not 

change, in the above sense, over a temporal interval. The 

momentary events constituting the extended event involved 

the same physical objects having the same qualitacive 

properties throughout. If such an event, a, were sufficient 

to cause another, e, it seems plausible that a would not 

exist for a temporal span before e began. Brand thinks that 

this plausible claim yields simultaneous causation as a 

consequence. Yet, two temporally extended events are simul

taneous just in case they occupy tIle same temporal interval. 
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Suppose that (J occupies a closed temporal interval which 

includes one of its limit points, t*, and e occupies an 

open temporal interval which includes all of the points 

in the interval occupied by c except t*. Cause and effect 

are not simultaneous, though there is no temporal duration 

in 'vhich the cause exists but not the effect. There 

appears to be no a Eriori case for the claim that all, 

or even some, causation is simultaneous. 

If all causation is simultaneous, can there be 

causal chains? Hume thought not, and took this as a re

ductio of (A). Richard Taylor endorses a similar argument 

in Action and Purpose (1966, p. 38). Brand does not believe 

that (5) follows from (A), and offers an alternative 

conception of causal chains. Op Brand's view, events can 

sometimes be divided into sequences of events. Thus, events 

e and f might consist in the sequence, <e
l

, . . , e., 
1, 

, en> and <fl' , f·, . 
1, 

, f >, respectively. 
n 

If en is simultaneous with f
l

, en could cause f
l

, yielding 

a causal chain between e
1 

and In' Assuming that e l occurs 

before f , we have a causal chain vlhich obtains over a 
n 

temporal interval, though all causation is simultaneous. 

Unfortunately, this leaves two relations to be explained, 

where formerly there was but one. What is the relation be-

tween e. and e. l' if it is not causal? Brand proposes 
1, 1,+ 

some necessary conditions for e. and e. 1 to be parts of 
1, '~+ 

the same temporally extended event, One such condition is 
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that if e. had not occurred e. 1 would not have. Brand 
~ ~+ 

points out that this condition is not sufficient to estab-

lish a causal connection, yet one might wonder if the o"ther 

conditions proposed so far are satisfied. It would seem 

that e. contingently necessitates e. l' Thus, it is not 
~ t·+ 

clear that e. and e. 1 are not causally related after alII 
~ ~+ 

Moreover, there is no need to introduce such a noncausal 

connection bet\veen non-simultaneous events unless one 

believes both that all causation is simultaneous and that 

it is absurd to deny the existence of causal chains. How-

ever, we have yet to find a good reason to believe that all 

causation is simultaneous. 

So much for ~ priori arguments Tilhich purport to 

establish the necessity of the existence of at least 

some simultaneous causation. Others have argued that 

simultaneous causation is possible by proposing several 

putative examples of such causation. Richard Taylor has 

proposed several examples involving the motion of contiguous 

physical objects. One such is that of a locomotive pulling 

a caboose (1963, p. 308; 1966, p. 35). The motion of the 

locomotive causes the motion of the caboose simultaneously. 

Taylor anticipates the objection that the caboose must 

start moving after the locomotive does. He thinks the 

point both false and irrelevant. False, because the 

locomotive and caboose could be rigidly connected so that 
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they both begin to move simultaneously. Yet, if causal 

processes can proceed no faster than light, such a rigid 

connection is nomica11y impossible. However, Taylor deems 

the point irrelevant since he is not speaking of the loco

motive's starting to move as a cause but rather its moving. 

Notice that the proposition that the locomotive moves 

over a temporal interval is not simple. Is there any 

simultaneous causation at the level of simple propositions? 

Taylor (1966, p. 36) avers that even if the locomotive 

begins to move first, moving a short distance before 

overcoming the elasticity in the connection, the motion 

of the locomotive after the looseness in the tie has been 

overcome simultaneously causes the motion in the caboose. 

This move is not convincing, since if the connection is 

elastic then were the locomotive to stop, there would 

be a corresponding delay in the caboose's stopping while 

the connection contracted. Why then should it be thought 

that at the level of simple propositions causation is simul

taneous? Taylor correctly points out that ther~ is no gap 

between the motion of the locomotive and the motion of the 

caboose (1966, p. 35). Nevertheless, the fact that a causal 

process is continuous does not entail the existence of 

simultaneous causation. It was Kant's mistake to suppose 

that if the temporally extended cause was to be (temporally) 

contiguous with the effect that at the level of momentary 
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events there must be contiguity (and hence simultaneity). 

As Russell points out (1953, p. 174), if we are dealing 

with causation among momentary non-simultaneous events, 

contiguity is impossible since no two points are contiguous. 

Between any two points is a gap, since the time series is 

dense. If, instead, we consider temporally extended causes, 

contiguity is possible without simultaneity, just as we 

have contiguity between the closed interval [0, lJ and the 

half-open interval (1, 2J. Thus, the absence of a gap be

tween the motion of the locomotive and the motion of the 

caboose is irrelevant. 

As a final variation, suppose that there was no 

elasticity in the connection between locomotive and caboose. 

Would the locomotive's motion at t cause the caboose's 

motion at t? In this case, there is a rigid body moving. 

Are we to suppose that the motion of one of its spatial 

parts causes the motion of another? It is not clear that 

we should. Something causes the entire rigid body to move; 

the motion of its various parts are related only epiphe

nomenally, sharing a COlnmon cause. Consider another such 

case. Suppose that a perfectly rigid peg (assume that the 

world is Newtonian) is pushed through a hole of the same 

length. Is the peg's entering the hole on the one side 

a cause of the peg's leaving the hole on the other? I 

think it ~ould be, but notice that these are not simple 



propositions. The fact that the peg enters the hole in-

volves simple propositions over an interval including 

moments before the peg's end coincides with the hole's 

entrance. Similarly, the proposition that the peg leaves 

the hole is made true by a set of propositions which 
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includes those concerning the peg's position after the 

peg's other end coincides with the hole's exit. Thus, 

there will be simple propositions making the cause true 

which precede any simple propositions making the effect 

true. Suppose that the peg's ends coincide with the sides 

of the hole at t. Is one end's being at the entrance 

a cause of the other end's being at the exit at t? It 

does not seem clear that it is. Consequently, I do not 

think that such examples are convincing counterexamples 

to the necessity of TPC. 

Other cases proposed as examples of simultaneous 

causation involve a moving object's colliding with an object 

at rest. Taylor (1963, p. 311) believes that one can 

only describe a stone's breaking a window as a case of 

simultaneous causation. 

Here it is tempting to say that the stone 
is first thrown, and then the window breaks, 
implying that the cause occurs before the 
effect. But that is not a good description 
of what happens. It is not enough that the 
stone should be thrown; it must hit the win
dow. Even then, it must overcome the 
resistance of the window. Only then 
does the window break, cause and effect 
:ire simultaneous. 
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Taylor anticipates that some might think the cause to occur 

over a length of time. To this move he replies, "In the 

example we are considering, for instance, it is the 

impact of the· stone against the glass that causes the 

shattering; it is not what the stone was doing before then." 

However, when a stone shatters a window it does so by 

transferring some of its kinetic energy and momentum to 

the glass. If a proposition concerning the stone at the 

moment of impact is to be a cause it will need to include 

these features of the incident stone. Yet, if mention is 

made of its momentum, this will involve ascription of a 

velocity to the stone. A proposition concerning an object's 

velocity is not simple. What makes it the case that an 

object has a given velocity at t is the set of simple 

propositions which concern its spatial position at times 

around t. We saw in Chapter 5 how to characterize the 

"makes true" relation to handle such propositions. Thus, 

we do not need simultaneous causation, but rather temporal 

contiguity of the temporal intervals over which ca.use 

and effect are made true to describe such cases. A 

similar move can handle an example of Pollock's (1976, 

p. 173). He claims that " ... the five ball's striking 

the eight ball caused the eight ball to accelerate, and 

these two events occurred simultaneously." Again, note that 

neither the cause nor the effect are si.:nple. The eight 
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ball's accelerating (from rest) at t involves propositions 

about its position after t, and the five ball's strikin& 

the eight ball involves propositions about the five ball's 

position before t. So, like cases of contiguous objects in 

motion, examples of moving objects colliding with objects 

at rest are cases of causation between non-simple propos i-

tions. At the level of simple propositions, there may be 

no simultaneous causation. The set of simple propositions 

making the cause true contains at least one member which 

precedes every simple proposition in the set making the 

effect true. 

There is a third class of cases which must be 

dealt with differently. There are static cases of causation 

in which one object's being in a given place over an inter-

val causes the other to be in a certain place over that 

interval. One such case is Kant's example of a leaden 

ball impressing a hollow as it lies on a stuffed cushion. 

Kant asserts that cause and effect are simultaneous. 

It is interesting to note that Kant distinguishes the ball's 

position as a cause by considering necessitation condi-

tionals between cau.se and effect: 

But I still distinguish the two . . 
For if I lay the ball on the cushion, a 
hollow follow upon the previous flatsmooth 
shape; but if (for any reason) there previously 
exists a hollow in the cushion, a leaden 
ball does not follow upon it (1965, p. 228). 

Yet, these considerations only warrant the claim that the 
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laying of the ball on the cushion caused a hollow, not that 

the ball's position while resting on the cushion causes 

the cushion to be in the position that it is in. One might 

think that the position of the ball is a cause of the 

cushion's being in the position that it is in, for the 

weight of the ball causes the deformity in the surface of 

the pillow. However, one might contend that the position 

of the pillow is a cause for that of the ball, since the 

pillow is holding the ball up. The example appears not 

only to be a counterexample to temporal priority, but to 

the asymmetry that temporal priority was meant to provide. 

Alexander Rosenberg provides a plausible analysis of this 

example consistent with TPC: 

The most reasonable. view here is to notice 
that the appearance of s~rrmetry is actually 
due to the fact that these situations 
involve two distinct asymmetrical causal 
connections moving in different directions, 
both of which involve states which seem 
clearly to be segments of non-contemporaneous 
events. In the present case, one asyrrmetry 
involves the weight of the ball and the 
consequent deformation of the pillmv where 
the ball's having weight is clearly tem
porally prior to the event of the pillow's 
deforming. The other asymmetry involves 
the pillow's rigidity and position which is 
temporally prior to the change of velocity 
of the ball on contact with the pillow, 
where this change is not instantaneously 
transmitted from the bottom of the sphere 
to the top. So understood we have two causal 
asymmetries, both with matching non-simultaneous 
events of which both states involved are but 
the segments (1975, p. 254). 



Pollock (1976, p. 173) has proposed a case of 

apparently symmetric causation. Suppose that the tops of 

two boards are leaning against each other so that the 

boards form an inverted "V." It would seem that each 

board's not beginning to fall at time t causes the other 

board not to fall at t. Actually, if force was applied 

to only one of the boards, the boards would not begin to 

move simultaneously. If force was applied to both boards 

simultaneously, they would both begin to move at the same 

time, but their motion would be epiphenomenal. If we 

consider a world in which there is no delay between board 

l's beginning to fall and board 2's beginning to fall, 
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when force is applied to one of the boards, I think that it 

is plausible to consider each board's not beginning to 

fall as epiphenomena of a common cause: the absence of a 

suitable force at the appropriate time. What accounts for 

the apparent symmetry is the fact that causal chains 

beginning with each board's position and ending with the 

other board's later position exist. However, these chains 

need not involve any simultaneous causation. Each board is 

exerting gravitational force on the other and thereby 

affecting the subsequent position of the other board. 

Moreover, we know that the force exerted at t by board 1 

on board 2 cannot be the cause of board 2's position at t. 

For suppose board 1 became suddenly weightless at t. At 



best, board 2 would begin to fall at t. Yet, if board 2 

begins to fall at t, its position at t is the same. The 

board's beginning to fall at t involves changes only in 

its position after t. 

Relativity 
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It is peculiar that most recent philosophers who 

have ~onsidered the possibility of simultaneous causation 

ignore special relativity. In relativistic physics. 

simultaneity is not a two-place relation, but a three

place one. Events are simultaneous only relative to an 

inertial frame. This fact yields at least two consequences 

relevant to this discussion. 

First, many philosophers have been open to the 

actuality or at least possibility of simultaneous causation 

but have found backward causation repugnant. If simul

taneity is always relative to an inertial frame, such 

selectivity is unwarranted. Suppose that a causes e and 

a is simultaneous to e relative to inertial frame S. 

Unless a and e are adj acent, there 'ilill be another inertial 

frame S' in which e is earlier than a relative to S". Sup

pose that Sand S' are in relative motion (Fig. 5). If we 

adopt Einstein's operational definition of simultaneity 

relative to an inertial frame, then the point midway 

between 0 and p. e, is simultaneous with a relative to 

S. Suppose that c causes e. Relative to Sf, e' and a 
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Fig. 5. Causation which is Simultaneous 
Relative to One Frame i.s Backward Relative to Another 
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Sand S' are in relative motion and 11 and t2 are light 
signals from 0 to c and from c through p to q respectively. 
Since e is halfway between 0 and p, e is simultaneous to c 
relative to S. Since e' is halfway between 0 and q, 
e' is simultaneous with c relative to S'. But e" is simul
taneous with e relative to s' and e" is earlier than 
e' relative to S'. Thus, if c simultaneously (relative 
to S) causes e, c backwardly (relative to s') causes e. 
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are simultaneous. Moreover, relative to S', e" is simu1-

taneous to e and e" is earlier than e'. Thus, relative to 

S', c causes an earlier event. 1 

Second, if absolute simultaneity of events is a 

fiction, then so is the notion of dates of simple proposi

tions. We have been supposing propositions to be true at 

a time. A commitment to such times would appear to be a 

commitment to a privileged simultaneity relation between 

events. However, I have implicitly supposed simple proposi

tions to be true at a place. Thus, in order that the 

analysis be consistent with special relativity, simple 

propositions should be considered to be true or false 

at a spatiotemporal location in Minkowski spacetime. 

None of the proposed counterexamples to TPC consid'-

ered so far have proved convincing. However, some philoso-

phers have thought the notion of causation backward in time 

is coherent. Lee us turn to some attempts to give examples 

of such causation. 

Backward Causation 

One proposed example of bacbvard causation which has 

received sc~e attention in recent philosophical literature 

1. I have adapted this argument and Fig. 5 from 
Lawrence Sklar (1977, p. 285). Sklar argues that the 
existence of arbitrarily fast causal signals would result 
in causal signals backward in time relative to certain 
frames. 



is that of time travel. David Lewis has argued that time 

travel is logically possible (Lewis, 1976a) and the 

responses to a "problem" of time travel printed in 

Analysis (Harrison, 1980) show that he has some support. 
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Lewis views time travel as an unusual ordering of 

the personal stages constituting a person. On Lewis's view, 

a temporally extended person is an aggregate (a mereological 

sum) of momentary person-st:ages which are interrelated by 

a relation of mental continuity and connectedness. In his 

discussion of personal identity (Lewis, 1976b) he calls this 

the R-relation and argues that it is co-extensive with the 

relation stages bear to each other when they are stages of 

the same person (the "I-relation"). Lewis argues that the 

commonsense belief that identity is what matters in ques

tions of survival is consistent with the philosophical view 

that what matters is the relation of mental continuity and 

connectedness. This thesis, along with Lewis's analysis 

of a person as an R-interrelated aggregate has been persua

sively attacked by Penelope Maddy (1979), but I do not want 

to become entangled in these issues here. 

The relevant feature of Lewis's analysis of personal 

identity to our concerns is the requirement that the person

stages be related causally. Lewis (1976b, p. 148) maintains 

that the succe3sive stages should be bound by a relation of 

lawful causal ~elation. If by accident or the design of a 
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demon, an aggregate was initiated which was F.-related to 

the terminal stage of another aggregate, this causal 

requirement would be unfulfilled. Yet, what if the demon 

creates B to be just like what he remembers A as being? 

Lewis thinks that such wayward causal chains should not be 

sufficient to bind these stages together as stages of one 

person, but offers no account of how such deviant chains 

are to be characterized, so that they can be disallowed. 

The backward time traveller, Lewis believes, is a 

person who has some stages R-related to stages earlier in 

time. These stages earlier in time are later stages for the 

traveller. How can two events be both earlier and later 

than each other? Lewis avers that an event earlier in 

(external) time can be later in. the ordering which maximizes 

the connections of mental continuity and connectedness 

between person-stages. This ordering he calls "personal 

time." It is not, Lewis claims, a second dimension of time, 

but is simply the ordering of an aggregate which satisfies 

the requirements of being a person. Thus, a stage of a 

backward time traveller can be earlier than another in 

external time, but later in personal time. A time traveller 

who visiLs an earlier stage of himself has at least two 

stages of himself (occupying different temporal positions 

in his personal time) sharing moments in external time. 



(For an engaging fictional account of such a situation, 

see Heinlein, 1959.) 
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The account which Lewis gives of time travel 

depends on the coherence of backward causation. Is there 

any reason to describe such a situation as a case of 

backward causation? The best argument to be made that we 

should so describe such a situation is one of analogy. 

Should we see a later person-stage related to an earlier 

stage in the same qualitatively continuous way that we 

ordinarily see earlier stages related to later, we would 

conclude that the later stage is R-related to the earlier 

stage. If an earlier stage is R-related to a later, the 

second is caused in the right way by the first. So, by 

analogy, if a later stage is R-related to an earlier, the 

earlier is caused by the later. Suppose that a qualita

tively continuous sequence of person-stages made a couple 

of temporal U-turns. We could describe the situation as 

one of continuous time travel. We also could describe the 

situation differently. For exru~le, we could say that 

fully-grown twins appeared ex nihilo: one (call him 

"Merlin") changing in just the reverse way that normal 

people do (hair growing into his scalp, growing younger, 

etc.), though perhaps at a slower rate, and the other 

growing older in the usual manner. After the second twin 

dies, another person is born, who grows up in an ordinary 



way until he looks exactly like Merlin, whereupon both 

disappear. To describe the situation in this way leaves 

the appearance of the twins and the strange life of 
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Merlin unexplained. By allowing for the possibility of 

backward causation, we could describe the situation in a way 

more closely analogous to how we would describe the relation 

between ordinary stages of a person. 

Lewis's view of time travel has certain philo

sophical consequences. His view depends upon a rejection 

of the concept of a person as a temporally persistent 

being, wholly existing at each moment throughout a temporal 

span. Such a view is inconsistent with Leibniz's Law, 

unless we insist that properties are relativized to times. 

One and the same individual can. have both the property of 

being-a-child-at-t and being-an-adult-at-t'. However, on 

such a view of persons, it would involve a violation of 

Leibniz's Law for a person to travel backward in time and 

visit himself. For, 'tole would have one individual having 

incompatible properties at the same time. It will not do 

to relativize the properties to personal time, since 

personal time is defined in a manner presupposing that 

persons are merely aggregates of person-stages. Thus, the 

plausibility of such situations as examples of backward 

causation rests upon the plausibility of this view of 

persons as temporal aggregates. Another consequence of 



181 

Lewis's view of time travel is the denial of a certain 

view of the past, present and future. Some philosophers 

have maintained that the future, unlike the present, is 

unfixed: either it does not exist, does not have "determi

nate reality," or at the very least has a more shadowy 

ontological status. These claims are vague, but I shall not 

try to refine them. As Sklar (1974, pp. 273-5) points out, 

they are, as they stand, inconsistent with special rela

tivity. For any observer at a spacetime location from which 

another event, e (at spacelike separation from the observer) 

is in the future (relative to his inertial frame), it is 

possible for there to be another observer who is spatio

temporally coincident with the first, but in motion rela

tive to the first, whose spacetime location is simultaneous 

with e (relative to his inertial frame). Sklar recognizes 

that the metaphysician can revise his claims and suggests 

(p. 275) relativizing the notion of determinate reality to 

"an inertial frame. I think that a less radical revision 

would be to assign lower ontological status to those 

events in the absolute future, that is, to those events 

with timelike separation to the present event occupied 

by the observer. Nonetheless, Lewis's account of time 

travel presuppcses that future, past and present are 

equally real in what A. N. Prior called a block conception 

of time (1970, pp. 245-48; Prior Yejected this view). 
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Lewis has, I believe, made a strong case for the 

possibili~ of time travel and hence of backward causation. 

The strength of the case rests upon two factors: (i) the 

strength of the analogy to causal processes ordered in 

the usual way, and (ii) the superiority of an explanatory 

account which posits backvlard causation to competing 

accounts of bizarre situations such as those described 

above. 

Yet, there does appear to be a conceptual problem 

with time travel if a backward causal chain can reverse and 

form a causal loop. It would seem that i.f backward causa

tion is possible then such loops are possible as well. A 

time traveller might talk to his earlier se,lf and teach him 

how to build a time machine, which he later uses to go back 

in time to teach himself how to build a time machine. Lewis 

admits that such a situation is strange and thinks the 

strangeness is due to the inexplicability ~f the loop. 

Since loops are no more inexplicable than the infinite past 

or the Big Bang, he believes that there is no conceptual 

problem peculiar to loops (1976a, 148-9). ~~ile I agree 

that causal loops are in no worse shape on thi.s account 

than these other 'inexplicabilities, I believe Lewis has 

mislocated their oddity. What is particularly strange 

about causal loops is the possibility of reflexive causa

tion. If we agree 'I;.;.lt.h Lewis (1973a, p. 563) that 



causality is transitive, then in a closed causal loop 

(though not a spiral) propositions would be the cause 

of themselves. Though some have questioned whether 

causation is transitive, it is customarily granted that 

it ,is irreflexive. Thus, if we grant the possibility of 
. 

loops, we cannot maintain that the causal connective 

is transitive. 

Are there other imaginable situations which would 

best be explained, should they occur, by a hypothesis 

involving causation backward in time? Some (Scriven, 
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1956; Mackie, 1974) have thought that precogniticn is such 

a case. Mackie imagines a drawing produced on Monday which 

closely resembles a figure produced on Tuesday by an 

indeterministic device. The drawing and figure are 

sufficiently complex so that their close similarity is 

not plausibly explained away as mere coincidence. 

Painstaking precautions have been taken to ensure that 

neither picture nor device are tampered with. By making 

the device indeterministic, both possibilities of me're 

coincidence or some unnoticed forward causation between 

dra1;ving and figure are made unlikely. The case for 

interpreting this example as one of backward causation 

might run: (1) The resemblance of the drawing to the 

figure is too close to be merely coincidental, it demands 

explanation; (2) The coincidence of t1;vO events is explained 
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only by a causal relation between them or a common cause for 

them both; (3) Since the figure is produced by a random 

device, the drawing cannot cause the figure nor can there 

be a common cause for both. Therefore, (4) The production 

of the figure (on Tuesday) caused the drawing to be made 

(on Monday) . 

The case for backward causation in the example 

rests heavily on the indeterministic origin of the figure. 

Interestingly, this feature turns out to be inconsistent, 

on Mackie's theory, with backward causation. According 

to Mackie, should the figure be randomly generated it 

cannot be the cause of the drawing on Monday. I will 

argue below, when I discuss Mackie's account of causal 

asymmetry, that Mackie has no good reason to make this 

claim. 

There are variations of the precognition experiment 

which might seem to make it reasonable to believe that 

backward causation is logically possible. Popper (1956, 

p. 538) calls attention to common processes whose temporally 

reversed processes are uncommon. A central disturbance in 

a pool causes circular waves to spread out from the center. 

The reverse process of circular waves converging to a point 

is extremely uncommon, though nomically possible. In such 

order-dispersal situations, Mackie claims that the hypothe

sis of a cornman cause is more probable than the hypothesis 
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of a shared effect. Of course, we could have an enclosed 

circular pool in which a central disturbance creates an 

expanding wave pattern which bounces off the walls of the 

pool, causing a convergent wave pattern. If we noticed 

such a convergent wave pattern without the previously 

expanding one, we must choose between describing the 

situation as one of overdeterminatiol1 in a temporally 

forward direction, or as a case of a common cause causing 

earlier effects. The former hypothesis leaves unexplained 

the coincidental occurrence of the various overdeterminants, 

while the latter hypothesis does not. Thus, in such a 

situation, the hypothesis that it is a case of backward 

causation explains more. The precognition example could 

be similarly changed so that there are many drawings 

independently produced on Monday. It would seem that this 

change strengthens the case to be made for describing such 

examples as ones of backward causation. 

Though I have many reservations concerning the 

alleged cases of simultaneous causation, I do not have any 

~ priori argument to demonstrate the impossibility of 

simultaneous causation nor of backward causation. Indeed, 

the two putative examples of backward causation discussed 

above have convinced me that an analysis of causation should 

not rule out the possibility of backward causation nor of 

simultaneous causation. However, we have no reason to give 
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up causal asymmetry. If we drop TPC, how are we to 

distinguish cause from effect? Both Mackie and Swain have 

proposals; both are discussed in the next section. 

Causal Asymmetry Without Tempora1.Priority 

Mackie (1974) thinks that the key to understanding 

causal asymmetry lies in an objection to the precognition 

example. Could not someone, after the drawing has been made 

on Monday, intervene so that the figure is not made on 

Tuesday? One could simply destroy the machine. The figure 

being made on Tuesday, in the original example, cannot be a 

cause of the drawing on Monday, since the drawing might have 

existed even if the figure had not. I do not believe that 

an appeal to the result of interventions can provide an 

asymmetry. The problem lies in the fact that in order to 

ascertain what would have happened had an intervention 

been applied, we must (as with all counterfactua1s) decide 

which facts should be changed and which should remain 

fixed. To determine the result of an intervention we must 

presuppose an asymmetry. Suppose that a light is on during 

a temporal interval whose endpoints are t and t'. What 

would have happened had an intervention occurred in the 

interim? Would the light have been on at t, but off at 

t' or vice versa? We cannot answer the question unless 

we presume some as~pmetry. Should we keep fixed the 

segment between th~ intervention ~nd t'? In that case, 



the light would have been off at t. If we fix the other 

segment, we get the reverse result. l 

Mackie believes that there is an objective 
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asymmetry that can be appealed to in determining the result 

of an intervention. At a given time some events are fixed 

. and others are not. Mackie does 'not give an analysi~ of 

"fixity," but he does say that past events are fixed. 

Thus, if an intervention had occurred in the precognition 

experiment after the time when the drawing was made on 

Monday, it still would have been the ,case that the 

drawing was made on Monday. Mackie thinks it absurd to 

say that an event in the past can be brought about (p. 168), 

for past events are "fixed and settled and llnalterable" 

(p. 178). It is not simply absurd, it is contradictory 

to suppose that the past can be changed if that means 

an event which did occur in the past can be made to not 

occur in the past. Of course, there is a correlative 

contradiction involved in the supposition that the future 

can be changed. Lewis puts the point eloquently: 

Not that past moments are special; no more 
can anyone change the present or the future. 
Present and future momentary events no more 
have temporal parts than past ones do. 
You cannot chaLge a present or future event 
from what it was originally to what it is 

1. The point is due to Reichenbach, 1971, Chapter 
6. He argues in the same way that the result of interven
tions into rEversible processes cannot establish an 
asymmetry of r~ime. 



after you change it. What you can do is 
to change the present or the future from 
the unactua1ized way they would have been 
without some action of yours to the way 
they actually are. But that is not an 
actual change: not a difference between 
two successive actualities (1976a, p. 150). 

Perhaps Mackie means more by "fixity" than simply 

"unalterable." He does believe that the past is fixed in 

a stronger sense than the sense of its simply having 

occurred. Perhaps the asymmetry of fixity between past 

and present on the one hand and the future on the other 

is an asymmetry of counterfactua1 dependence. The past 

would have been the same even if the future had been 

different, while had the past been different the future 

would have been different as well. We have seen that 
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Lewis believes that there is such an asymmetry in ordinary 

cases (1979), but cases of backward causation are notable 

exceptions in which the ordinary asymmetry between past 

and future breaks down. If, indeed, the production of a 

·f~gure art Tuesday is a cause for the picture made on 

Monday, it is not obvious that had the machine been 

destroyed before it produced a picture that the picture 

still would have been dra\~7ll on Monday. Of course, had the 

machine been destroyed, contradictions would not have been 

true: it would not both be the case and not the case that 

the drawing was made on Monday. However, nothing of inter-

est fo11nws from this trivial claim. 
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Mackie contends that if an event is a sufficient 

cause of another (and the relevant circumstances are already 

fixed at the time of the cause) then the effect is fixed 

as soon as the cause is. There is thus no asymmetry between 

causes and effects if the world is deterministic. Only 

undetermined, future events are unfixed. Mackie accepts 

this consequence (p. 191), though this does not make it any 

more palatable. It seems to me highly dubious to base the 

asymmetry of causation upon the supposition that the world 

is indeterministic. I take it to be a matter of some 

controversy whether indeterminism holds in the actual world, 

but much less controversial whether causes are distin

guishable from effects. 

It is interesting to note that Mackie's original 

example of precognition cannot be a case of precognition 

according to his views on causal priority. If there is a 

time when A is fixed while B is still unfixed, B cannot be 

causally prior to A (p. 178). If the pattern of the figure 

is not fixed until it is produced on Tuesday, then it 

cannot be causally prior to the drawing on Monday. So, a 

feature of the example which intuitively lent credence to 

the hypothesis of backward causation is, by Mackie's 

lights, inconsistent with that hypothesis. Mackie allows 

for the possibility of backward causation by permitting 

an event on Tuesday which is fixed on Sunday to backwardly 
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cause events on Monday. Thus, in the precognition case, 

something c occurring before the drawing is made may cause 

the figure to be produced which in turn causes the drawing 

to be made on Monday. Yet, if we must posit such a cause 

anyw'ay, why would it not be more reasonable to view the 

events on Monday and Tuesday as effects of this common 

cause? Indeed, in the case in which we have many drawings, 

a hypothesis that these drawings were caused by a preceding 

common cause seems more reasonable than one positing a 

succeedin'g common cause, especially if such a cause must 

be posited anyway. 

As we saw in Chapter 3, Marshall Swain (1978) 

proposes a counterfactual asymmetry between cause and 

effect which does not rely upon a temporal condition. 

The logical structure of his analysis is opaque, Recall 

that Swain's condition [(D7')(ii)J requires that a world 

(w
1

) in which the cause (c) but not the effect (e) occurs 

would only have to be different from the actual world (w) 

in the following respect: some event a upon which e is 

causally dependent in w fails to occur in w
1

, Swain backs 

al;vay from the "only" in a footnote and allows that events 

causally dependent on a in w do not occur in w
1

. 

Even with this amendment, the "only" is misleading. 

There is no ':'lOrld in which a fails to occur (as well as 

those events causally dependent i.n w on a) while everything 
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€.\lse remains unchanged. Let ~ be some true proposition of 

~. The material conditional '~ ~ O(a)' is true in w 

(where 'OCa)' means 'a occurs'). Moreover, since this 

material conditional is part of the "everything else," it is 

true in w
J 

as wel1. By the same token, ~ is true in '1;)1' 

By modus ponens it follows that a occurs in w
1 

after all! 

(This argument is Lewis's--see 1973b, p. 9.) 

The intent of Swain's conditions (ii) and (iii) was 

to exploit a supposed asymmetry. We need to make only 

one change to have cause occur without effect. To have 

an effect occur without the cause, at least two changes 

must be made. However, we have seen that not only must 

we change 'O(c)' to '-O(c)' when c depends causally on 

a in w, we must also change ~ or '~ ~ O(a)'. A netural 

way around this problem is to minimize changes among simple 

propositions. '1 ~ O(a)' is not simple. However, 

propositions cuncerning an event's occurring might 

plausibly be thought simple. Yet, on Pollock's account, 

the changes, 1 W 1 fj I w 1 i and 1 W 1 fj 1 W 21 (vlhere 1,)1 is a world 

in which cause occurs but not effect, Wn is a world in 
tJ 

which effect occurs but not cause), are incomparable. 

Neither change will be included in the other. However, 

perhaps Swain would endorse Lewis's semantics of overall 

comparative similarity. We could then interpret his 

[(D7')1 as a requirement that there is a world Wz (in 



which cause but not effect occurs) which is more similar 

to the actual world than any world w
2 

in which effect 

occurs but not cause. Conditions [(D7')](ii) and [(D7')] 
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(iii) simply explicate how w
1 

is more similar to W than 

w2~ Both conditions should he amended so that the changes 

considered are changes to simple propositions solely. 

We could then render Swain's analysis as follows: 

(7) Where c and e are specific events that 
occurred, c is a cause of e iff: 

(i) there is a causal chain of occurrent 
events from c to e; 

(ii) (Ewl)(Ea)[-(a = c) & c occurs in Wl 

(iii) 

& -(e occurs in Wl) & a occurs in W 
& e is causally dependent on a in W 
& wl differs from W in at most the 
following ways (with respect to simple 
propositions solely): 
(a) a does not occur in Wl; 
(b) (b)(b is causally dependent on a in 

W + b does not occur in Wl)]; 

(Wa)[(e occurs but c does not occur 
W2) + wE differs from w in at least 
following ways (with respect to the 
simple propositions solely): 
(a) (Ef)(-(f = e) & f occurs in W 

& c is causally dependent on f 
in W & f does not occur in w2); 

(b) (Eg)(g occurs in w2 & e is not 
causally dependent on g in W 
& e is causally dependent on 
g in W2)]' 

in 
the 

Consider a world, W;i, in which there are w-many 

dominoes in a linear array, just like the world considered 

in Chapter 5. Recall that each domino falls, causing the 

next domino to fall with a constant temporal interval 

between each falling. Name the dominoes by the integers 
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(positive and negative) having their names reflect their 

spatial order. Since there is a constant temporal interval 

between each falling, we are only concerned with w-many 

moments. For notational convenience, let the time at 

which each domino falls be named by the same integer used 

to name the domino. The laws of w* include: (i) for any 

domino, n, n is either standing (state S) or fallen (state 

F) and (ii) for any domino, n, and time, t, n is in 

~tate P at t ('Fnt') if and only if 'F(n l)(t - 1)' is 

true. Eac-k- domino, n, is P at t for all t greater than or 

equal to nand S for all t less than n. Intuitively, 'Pnn' 

caused' pen + 2) (n + 2)' by causing' F(n + 1) (n + 1)'. 

Does 'Pnn' cause 'P(n + 2)(n + 2)' on Swain's analysis? 

Assuming the above laws of nature along with legal 

conservatism, we can easily see that for any distinct m 

and n, '-Pmm > -Pnn' is true. Therefore, for each distinct 

m and n, 'Fmm' depends causally on 'Pnn' in w~, so 

condition (7)(i) is satisfied. 

To see if (7)(ii) is satisfied, we must find an 

event a \vhich occurs in u* on which 'P(n + 2) (n + 2)' 

depends causally in u'*. Since for any domino, r (distinct 

from (n + 2», 'P(n + 2) (n + 2)' depends causally on I Fl'r' , 

we can arbitrarily choose some such P, so that 'Prr' is 

false in w1 *. We cannot let r' be n, since 'Pnn' (0) is 

true in w
1 

>+. H . f ' ( owevex, 1._ - 1" = n)' is true, 'Fnn' depends 



causally on 'Prr' in w*, so condition (ii) requires that 

'Pnn' be false in wl*' contrary to our assumption. 

Consequently, no world satisfies condition (ii). We 

might try to save the analysis by changing (ii)(b) to: 

(8) (b)«b depends causally on a in wand 
-(b = c» + b does not occur in w

1
) 
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If we make this change, then a world meeting the conditions 

on w1 would be one in which 'Pii' is true if and only if 

'(i = n)' is true. The laws of wl* would have to be 

different than those of W*. Would such a world be more 

similar to W * than any \vorld W 2 * satisfying the third 

condition? Clearly, any world in which 'P(n + 2)(n + 2)' 

was true, but 'Pnn' was not, would also be a world with 

different lavls than Ui *. Since any W 2 * satisfying the 

antecedent of (iii) must have different laws than w* we 

need not have it differ from w~ in the respects given in 

(iii). Let w2* be a world just like w* except that in 

w * 'Snn' is true. Such a world is miraculous from the 
2 ' 

standpoint of w*, but any world satisfying the antecedent 

of (iii) has that feature. Indeed, w2* differs much less 

concerning matters of particular fact from w* than does 

w1*. For, in w2* everything occurs as in w* except that 

domino n is standing at n. On the other hand, wl* is 

unlike w * for all 'c greater than or equal to i when 

'-(i = n)' is true. 



195 

Clearly, (iii) is too strong when interpreted as a 

claim about any possible world satisfying the antecedent. 

Yet, we cannot weaken the condition to a claim about only 

nomically possible worlds, for there may be no such worlds 

in.which effect but not cause occurs (as in the above case). 

Condition (iii) would then be vacuously satisfied, and 

everything would cause everything. 

Temporal Priority as a Tie Breaker 

How can we distinguish cause from effect in a world 

such as w*? One might be tempted to claim that there is 

no causal asymmetry in such a world, but I do not find this 

response satisfying. Neither the claim that nothing causes 

anything or that everything causes everything in w* is 

palatable. I am inclined to say that the earlier faIlings 

caused the later ones but not vice versa. Yet, there is 

clearly no asymmetry in the subjunctive connections between 

causes and effects. There is only a temporal asymmetry. 

It might seem that we are forced back to TPC if we are to 

distinguish cause from effect in such a world. However, 

this condition would rule out ~ priori, the possibility 

of backward or simultaneous causation. I have said that 

such cases appear to be logically possible. Must we either 

deny that there is causal asymmetry in w* or deny that 

backward causation is possible? No. We could use TPC 

as a tie breaker. Normally, if cause precedes effect, there 
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is also the following asymmetry: had the cause not oc

curred, the effect would not have, while had the effect not 

occurred, the cause still might have. (More precisely, 

the subjunctive asymmetry should be stated in terms of 

(32) of Chapter 4 holding for <C, E> but not <E, C>.) 

Contrary to Swain's assumption that we normally have 

symmetry in these subjunctive relations, I have argued in 

Chapter 4 that we normally do not. Still, there is no 

guarantee that if P precedes Q (for simple propositions P 

and Q) and only one of the ordered pairs, <P, Q> and <Q, P>, 

satisfies the sUbjunctive conditions proposed so far for a 

causal connection, that it will be <P, Q>. It might be that 

earlier propositions are sometimes subjunctively dependent 

on later ones but not vice versa. It is in these cases that 

we are inclined to describe the situation as one of backward 

causation. Had Tom not jumped into the time machine he 

would not have met Julius Caesar, but had he not met Caesar 

he might still have jumped into the time machine. vlliat 

about cases in whi(!h there is symmetry between P and Q? 

Suppose, as in the domino case, that there are simple 

propositions, Hand S, such that both <H, S> and <S, R> 

satisfy the subjunctive conditions proposed for 'p C Q'. 

Here, I am inclined to identify the earlier as the cause, 

the later as the effect. 
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In order to make the temporal tie breaker condition 

more precise, we must generalize the notion of a proposition 

preceding another to non-simple propositions. In order to 

do this, a condition should be imposed on the spatiotemporal 

positions of the simple propositions making the non-simple 

propositions true. For p to precede Q we could simply 

require that some set of simple propositions making p true 

contain a member which is earlier (i.e., in the absolute 

past) of every simple proposition in any set making Q true. 

(9) p precedes Q in world S if and only if 

(i) P and Q are simple propositions and 
the spatiotemporal position of P is 
earlier in S than the spatiotemporal 
position of Q; or 

(ii) there is a set A of simple propositions 
such that A makes P true in B and for 
every B such that B makes Q true in B 
ther~ is an REA such that for every 
S E B, R precedes s. 

So far we know that causal sufficiency requires 

contingent necessitation. Let us define a technical notion, 

"almost causal sufficiency," taking these necessary 

conditions on causal sufficiency as sufficient. 

(10) P is almost causally sufficient for Q in a 
if and only if for each world S such that 
S E Ma(p): 

(i) P »w Q (in a); 
(ii) there is a set A of simple propositions 

such that A makes P true in $; and 

(iii) for every set of simple propositions, A, 
such that A makes P true in 6, and for 
every set, B, of simple propositions such 
that B makes Q true in S, there is no set 



of enumerative propositions, C, such 
that either 'rr(A U c)' entails Q or 
'rr(B U C)' entails P. 
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If we do not want to rule out the possibility of 

backward causation we had bett~r not rule out the possi

bility of backward causal sufficiency. Still, though I 

would want to say that the earlier fal1ings of the dominoes 

in w* were causally sufficient for the later fa11ings, I 

would be disinclined to say that the later fa11ings were 

causally sufficient for the earlier. Thus, to complete 

the analysis of 'P is causally sufficient for Q' we need 

to employ a temporal tie breaker. 

(11) P is causally sufficient for Q in ct if and 
only if: 

(i) P is almost causally sufficient for Q 
in ctj and 

(ii) Q is almost causally sufficient for P 
in ct + P precedes Q. 

Since there are more subjunctive conditions 'tolhich must hold 

between P and Q for 'P C Q' to be true, imposing a temporal 

tie breaker at this' point in the analysis of causation would 

be premature. Thus, we need only the notion of "almost 

causal sufficiency" in the analysis of causation. We can 

impose a temporal tie breaker later. 

We are now in a position to complete the analysis 

of causation. Let us first analyze a notion of "sorta-

causation" which is not asymmetric and then impose the 

temporal tie breaker: 



(12) P sorta-causes Q if and only if 

(i) P is almost causally sufficient for Q; 
and either 

(ii) there is a sequence <Pl, . . . , Pn> 
such that Pl = P and Pn = Q and <Pl, 
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. . . , Pn> is a causal chain and there 
is a set r (possibly empty) such that 
«-Er & -p) > -Q) & rrr & [(p & -Er) > 
«Pl • ... , Pn> is a causal chain)]; or 

(iii) there is a set r such that [(-Er & -p) 
> -Q] and rrr and (R)[R E r. + -E«r 
U {P}) - {R}) > there is a causal chain 
with R as its first member and Q as its 
last] and no sequence with Q as its last 
member and some member of r U {P} as its 
first member is a causal chain. 

Em~loying the temporal tie breaker, we can define what 

V.7e might call "almos t causation." 

(13) P almost causes Q if and only if 

(i) P sorta-causes Q; and 

(ii) Q sorta-causes P + P precedes Q. 

The temporal tie breaker condition, (ii), makes "almost 

causation" asymmetric without ruling out the possibility of 

backward or simultaneous (almost) causation. Finally, "rIle 

can characterize epiphenomena in the manner suggested at 

the end of Chapter 5: 

(14) Q is an epiphenomenal effect of P if and only 
if there is a proposition R such that R almost 
causes P and R almost causes Q and -«p & -R) 
> Q). 

We can now complete the analysis of (weak) causation: 

(15) P causes Q if and only if 

(i) P almost causes Q; and 
(ii) Q is not an epiphenomenal effect of P. 
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The above analysis will appear too weak to those 

convinced that simultaneous or backward causation is 

impossible. Rather than imposing the temporal condition as 

a tie breaker, some might prefer TPC, giving us the 

following more conservative analysis: 

(16) P almost causes Q if and only if 

(i) P sorta-causes Q; and 

(ii) P precedes Q. 

(14) and (15), which both employ the notion of "almost 

causation," would remain unchanged. Substituting (16) for 

(13) would form my fallback analysis should my intuitions 

concerning the possibility of backward and simultaneous 

causation be mistaken. It might be thought that the con-

servative analysis does not need the entailment condition 

(lO)(iii) to block Kim's counterexamples. If simultaneous 

causation is dis!3.1lowed, then Socrates's dying at t cannot 

cause Xanthippe to become a widow at t. Hpwever, Socrates's 

death at t is not a cause of Xanthippe's being a widow at 

(t + E) (for some positive E). (10) (iii) would disallow 

this result, since the conjunction of simple propositions 

making it true that Xanthippe is a widow at (t + E) entails 

that Socrates died at t. 

It would seem that causation is transitive. How-

ever, the relation of weak necessitation is not transitive. 

My striking a normal match in the absence of oxygen 

necessitates that I strike the match. My striking a normal 
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match necessitates its lighting. Yet, my striking a normal 

match in the absence of oxygen does not necessitate its 

lighting. Since weak necessitation is a necessary condi-

tion on causati.on in the above analysis, we might expect 

that some triple of propositions might satisfy the condi-

ti0ns on causation, but, due to a failure of transitivity 

for weak necessitation, serve as a counterexample to the 

transitivity of causation. However, I can think of no 

examples in which the failure of the transitivity of 

necessitation results in a failure of transitivity for 

causation. 

Should a transitivity condition be imposed by fiat? 

It had better not be. If backward causation is possible, 

then there is the possibility that a causal chain could 

form a loop. If causation is transitive then in a closed 

loop each proposition causes itself. Yet, since every 

proposition entails itself, no proposition causes itself. 

The ~.dlysis would be contradictory. Transitivity could 

be imposed by fiat for more ordinary cases in which P causes 

and precedes Q and Q causes and precedes R. However, this 

seems ad hoc. Ordinarily, cases in which the causal chain 

is temporally ordered in the usual way already satisfy the 

analysis for their first and last links. Though there is 

no guarantee that this always holds, without an example of 

an ordinary causal chain t\'hich fails to be transitive 
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according to the analysis, but should be transitive, I am 

content not to require transitivity. 

The above analysis handles Davis's case of oppo

sitely charged particles attracting each other (Chapter 5). 

Insomuch as A's attracting B at t (p) sorta-causes B to 

attract A at t (Q) and vice versa, we have symmetry. How-

ever, the tie remains even after the temporal tie breaker is 

imposed. ~~atever the sets of simple propositions c and D 

making P and Q true, respectively, C will not precede nor 

be preceded by D. Therefore, P does not cause Q nor does 

Q cause P. The analysis disallows symmetric causation. 

One might think that backward or simultaneous causa

tion does not require a subjunctive asymmetry. Suppose that 

light "travelled" infinitely fast. Might not light's being 

at the source a at t (p) cause it to be at b at t (Q)? 

What subjunctive asymmetry between <P, Q> and <Q, P> could 

justify treating one but not the other as being in the 

extension of the causal relation? Perhaps this: had there 

been an opaque object between a and h, Q would be false 

but P would still be true. If this change is a minimal 

'-Q' change then '-Q > -p' is false. It would seem that 

(12)(ii) would not hold for P
1 

= Q and P = P as well. n 

Suppose that this change is not minimal. Furthermore, 

suppose that '-Q > -P' is true and that any subjunctive 

relation in the analysis whicr: has <P, Q> in its extension 
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has <Q, P> included as well. Why should we suppose that 

P is a cause of Q? Ex hypothesi, there is no subjunctive 

nor temporal condition singling p out. I suspect that 

whatever temptation one has to regard P as a cause derives 

from an analogy to a more ordinary causal process in which 

cause precedes effect. We can understand an object's 

position at one moment causing it to be at a different 

place at a subsequent time. We can describe the object as 

travelling from one point to another. However, the analogy 

is clearly strained if we imagine an object "travelling" 

infinitely fast. It is not travelling at all, but is per 

impossible wholly at all places in a path at the same time. 

Such an analogy is a particularly frail reed to rely upon 

in order that there be some asymmetry. Thus, I do not 

believe such cases pose any problem for the analysis. 

I believe that the analysis of causation I have 

offered handles the counterexamples which have been pro

posed to other analyses, along with other counterexamples 

considered here. As it stands, the analysis is hot 

intolerably complicated and has some intuitive support. 

However, should it not prove adequate, then unless the 

intuitions on which it rests are mistaken, I would be 

tempted to try a different approach to the problem of 

analyzing causation. A counterfaccual analysis of causation 

which added cmy further epicycles rtJould be hopelessly 



complicated. As I warned at the outset, the analysis 

offered here will most likely not be applicable to 

indeterministic contexts. I have ignored indeterministic 

examples for I suspect that understanding causation in 

such contexts is much more difficult. It would be nice 
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if we could, by making minor adjustments, extend this 

analysis to handle indeterministic cases as well. I am 

less than sanguine that such an approach would work. It 

might very well be that our ordinary notion of causation, 

which I have sought to analyze, is closely tied to a 

deterministic framework. Since there is some chance that 

our world is indeterministic, it is certainly a worthvlhile 

project to understand some indeterministic analogue of 

causation. If this is indeed a~ independent project, 

then the results of those who pursue it will not undercut 

the analysis offered here. 
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