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ABSTRACT 

The problem of scientific explanation as it pertains 

to the explanation of singular facts or events turns on tne 

problem of characterizing the nature of explanatory 

relevance. In motivating an account of this relation, I 

examine the views of explanation advanced by Carl Hempel, 

Wesley Salmon, and Bas van Fraassen. I defend Hempel's 

covering-law model against the traditional objections wrich 

have been raised against It, and then argue that this model 

ultimately falls on grounds that it is typically impossitde 

to fill in the explanans in sufficient detail so as to 

effect a sound derivation of the explanandum. In regard to 

Salmon's causal theory, I seek to demonstrate that his 

account of causation can not be successfully appl led to ttle 

probtem of explanation. I then present some general 

considerations which indicate that no purely causal analysis 

of explanation wil I work. For van Fraassen's pragmatic 

proposal, I try to show that the formal constraints he 

places on explanation are both too weak and too strong. In 

addition, given that IIan Fraassen allows explanatory 

relevance to be most anything a person wants it to be, I 

question whether he has clarified the nature of this 

relation in any interesting way. 

To ollercome the problems encountered by these three 

vi 



major views, I suggest that explanatory relevance is a 

nomological relation which is to be analyzed in terms of the 

notion of nomic responsibi I Ity. I then characterize this 

notion on the basis of subjunctive probabi lity relations 

which are tied to counterlegal situations. In addressing 

the problem of statistical explanation, I argue that the 

-notion of explanation admits of degrees to the effect that 

some events are objectively more explainable than others. 

Thus, both high and low probabil ity events can be explained, 

but only partially. 

v I I 



CHAPTER 1 

INTRODUCTION 

One of the chief aims of the scientific enterprise 

is to describe or discover certain fundamental facts about 

the world. In studying the behavior of the earth's crustal 

plates geologists, for example, describe the manner in which 

the Pacific Plate inches it way north along the American 

Plate; astronomers tell us how the rings of Saturn, once 

thought to number a mere handful, consist of thousands of 

tiny ringlets fashioned fr~m rock, ice, and other planetary 

debris; and geneticists now report their startling discovery 

that most genes, Instead of existing as single units, are In 

fact strings of exons separated by loops of excess DNA. To 

descr Ibe what the world is I ike, at some level or other, is 

thus very much a part of science. But there seems to be 

more to science than just this, for in addition to taking an 

Inventory of varlou$ empirical facts, science also aims to 

YD~~t~I~D~ these facts. Geologists are not content with 

with simply describing how the Pacific Plate moves along at 

a particular rate of speed--they seek to understand this 

movement as well. It is not, however, Just any sort of 

understanding that is sought in these matters. In their 

capacity as scientists, astronomers have no particular 

1 
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Interest in cultivating, say, an aesthetic or a religious 

understanding of Saturn's intricate ring configuration; 

instead, they direct their research so as to achieve a 

s~l~otlfl~ understanding of this structure. Scientific 

understanding is the type of understanding that Is gained 

through the successful pursuit of scientific explanation, so 

that in striving to understand the fact that most genes are 

split into exon segments, geneticists endeavor to come up 

with a scientific explanation for why this is so. Thus, it 

seems that the proyram of science goes beyond the practice 

of merely discovering facts about the world to include an 

i n t ere s tin understand in g them as we I 1--s c lent i f i c a I I y , that 

js--by engaging in tre search for scientific explanation. 

It should be pointed out that certain writers of an 

instrumental ist persuasion, such as Ernest Mach (1943), Karl 

Pearson (1957>, and Pierre Ouhem (1962), have expressed 

serious misgivings for the idea that science is concerned 

with the issue of explanation. As these philosophers see 

It, the 0 n I y leg i tim ate aim 0 f sci en c e , qua sci e n c·e , 

consists in providing a complete description of the world, 

or of at least its more sal lent observable features. 

(Instrumentalists often speak of the importance of 

prediction as an aim of science, but this aim seems to be 

more of a matter for applied science as opposed to pure 

science, and therefore it is not particularly relevant to 

the discussion here.) To venture beyond this aim, they 
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argue, with the hope of understanding ~b~ the world is as it 

is, is something reserved for muddled minoed metaphysicians. 

But this sort of reluctance to accord to science the task of 

explanation seems to rest on the problematic assumption that 

science must dabble in metaphysics in order to successfully 

explain some physical phenomenon. Surely there is nothing 

particularly metaphysical, let alone untoward, involved in 

proposing that the reason why Mars appears to undergo 

ret r 0 g r a d e mot Ion i s t hat the ear t h tl a s a sma I I e r con c e n t ric 

orbit and a shorter period of revolution. Furthermore, to 

deny science an interest in explanation in effect reduces it 

to a network news program which merely reports the major 

events of the day, and this of course fl ies in the face of 

standard scientific practice. 

More Importantly, though, instrumental ism is for the 

most part a thing of the past, and it seems that most 

philosophers and scientists nowadays would agree that 

explanation Is a genuine aim of science. In fact, some 

suggest that explanation is the primary objective of science 

and that the aim to describe the world is simply a secondary 

interest which is parasitic upon the more fundamental 

concern for explanation. (See, for example, Chapter 1 of 

Nagel, 1961.) There are others, however, who claim that 

although science has a legitimate interest in explanation, 

its primary goal is to describe the world such that the 

concern for explanation Is a s~condary aim which is 
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derivative upon the need to describe what goes on. (Bas van 

Fraass.en, 1980, presents a well-developed defense of this 

view.) It is not entirely clear how a dispute of this type 

is to be resolved, but I suspect the truth of the matter 

lies somewhere between these two opposing views to the 

effect that explanation and oescription are two separate yet 

interdependent aims of possibly unequal value or 

significance. 

In any case, what is important to observe here is 

that regardless of whether explanation or description is 

more important than or parasitic upon the other, it remains 

that science is concerned, at least in part, with explaining 

why certain things are the case. This much, 1 should hope, 

is fairly uncontroversial. But what is by no means 

uncontroversial is h.21:1 science goes about, or is supposed to 

go about, explaining the facts it uncovers. Though the 

question of what constitutes a good scientific explanation 

goes back at least to Aristotle, a wholly satisfactory 

answer has yet to emerge. And herein lies a certain measure 

of irony. 

Many now take it for granted that science is 

invested with the task of explaining what goes on in the 

world, but no one seems to know In any adequate way in what 

an explanation consists. Carl Hempel (1948), for example, 

maintains that a scientific expianation is a special type of 

logical argument, where a statement indicating the 
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phenomenon to be explained is shown to logically follow from 

a description of the explanatory facts; and although 

Hempel's view has attracted a number of influential 

adherents ever since its introduction in the late forties, 

It has undergone some rather severe criticism within the 

last decade or so, especially by Wesley Salmon (1971>. As 

an alternative to Hempel's account, Salmon (forthcoming) 

submits that rather than being tied in any crucial way to 

the form of a logical argument, a scientific explanation 

jnvolves exhlbAting how the fact to be explained fits within 

a causal nexus. And to complicate the issue even further, 

Bas van Fraassen (1980, chI 5) eschews both of these more 

formal approaches and argues instead for a pragmatic 

conception of explanation according to which a scientific 

explanation is an answer to a contextually determined 

why-question. 

Each of these leaaing positions strikes me as being 

seriously deficient in some significant way or other. But 

despite these"deflclencies, there seem to be many important 

insights to be gleaned from these views, and by drawing upon 

these insights I will undertake to develop a theory of 

scientific explantion which ",ill hopefully reduce in some 

small way the irony alluded to above. However, let me 

emphasize at the outset that I wil I be concerned exclusively 

with the nature of scientific explanation as it pertains to 

the explanation of singular facts or events, and I wi I I 
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the ref 0 rei e a vet h e Iss u e 0 f the 0 ret I c a I ex p I a nat ion -- the 

exp1anation of laws or regularities--for some other study. 

(In addition to sidestepping the matter of theoretical 

explanation, I wil I also avoid the issue of explaining what 

Nicholas Rescher, 1970, pp. 19-20, calls 'cluster events', 

events such as the extinction of a species or the migration 

of a tribe.) I wish not to suggest by this that the problem 

of theoretical explanation Is a less deserving topic. 

Rather, my Intent is simply to limit the scope of the 

investigeation here in a manageable way • 

. Individual events admit, at least conceptually, of 

two types, namely, deterministic and indeterministic. A 

deterministic event, roughly speaking, is any event the 

occurrence of which is completely aitermined by a prior set 

of sufficient conditions, and an indeterministic event is 

simply any event which is not deterministic. Although it is 

a matter of much debate whether events of a genuinely 

.ndeterministic character occur at the macro level, there 

seems to be considerable support for the Copenhagen 

Interpretation of quantum mechanics which holds that 

indeterministic events take place at the particle or quantum 

level. It Is not for certain, of course, that the 

Copenhagen Interpretation will ultimately endure, but the 

important point Is that inasmuch as the question of whether 

there are in fact any indeterministic events is an empirical 

issue to be settled by physical theory, we should at least 
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allow for the idea that some events occur without the 

benefit of a prior set of sufficient conditions. 

Consequently, it is encumbent upon a satisfactory theory of 

scientific explanation to accomodate both deterministic and 

Indeterministic events. This Is not to say, however, that 

as a condition of adequacy a theory of explanation must be 

committed to the view that Indeterministic events are proper 

objects of explanation, for it is problematic whether events 

of this type are even explainable. Instead what is meant 

here is that an adequate theory of explanation must at least 

address the problem raised by indeterministic events by 

either indentlfying the general structure within which these 

events are to be explained or by indicating why these events 

happen to be Ine)(plicable, If indeed It is held that they 

can not in principle be explaineo. 

In developing a theory of scientific explanation, it 

must be recognized that there is, of course, more to an 

explanation than an accurate description of the particular 

fact or event·that Is to be explained. We could have a full 

descriptive account of, say, the eruption of Krakatoa which 

provides a thorough understanding of how the volcano 

erupted, yet fail to have even an inkling of insight into 

why the mountain exploded. What, then, Is there to an 

explanation? On a general level the answer is obvious--to 

explain why some event occurred we simply specify the 

various relevant explanatory facts, or what we have reason 
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to believe are the relevant facts. However, the easiest ana 

suresi way to pick out the set of relevant facts is to cite 

every fact that happens to obtain. By listing al I the facts 

we would thereby succeed in citing whatever happens to be 

the relevant facts. Clearly what is needed is a set which 

Includes all the relevant explanatory facts and only these 

facts. This suggests, then, that at least initially the 

Issue of scientific explanation turns on the problem of how 

to Identify from among all the facts in the worla exactly 

those items which constitute the relevant explanatory facts 

for any given event. But now an adequate theoty of 

explanation must do more than simply come up with an 

algorithm for finding explanatory facts. If the theory is 

to be at all illuminating and cast some light on the nature 

of explanation, it must also account for ~h~ the algorithm 

it proposes happens to work, that is, it must indicate why 

the facts selected by this algorithm are explanatori Iy 

retevant. Or in short, the basic objective underlying a 

theory of scientific explanation is to give an account of 

the relation of ~x£!~O~tQL~ t~!~~~O~~. 

The problem of eluclaating the nature of explanatory 

relevance is not unl ike certain other issues encountered in 

philosophy In that In pursuing this problem we find 

ourselves having to toe a precarious line between phi losophy 

and cultural anthropology. That is, initially the problem 

seems to require merely a logical expl icatlon of the concept 



of explanatory relevance, yet if a proposed explication 

should have the effect of conflicting with much of what 

working scientists typically engage in, then it must be 

concluded that the explication is an analysis of some 

concept other than that of explanatory relevance. But then 

to simply take note of the manner In which various 

scientists happen to go about explaining particular facts 

and events runs the risk of summarizing only the more 

superficial features of explanation and thereby losing 

sight of its more Interesting underlying, formal structure. 

The solution to this dilemma seems to call for a certain 

compromise to the effect that in fashioning a theory of 

explanation, it is critically important to keep one eye on 

what is taken to be the appropriate concept and the other 

eye on the actual activities of ordinary scientists. 

9 

In the follo.,.ing three chapters, I investigate what 

I take to be some of the more promising efforts directed 

towards providing a satisfactory account of scientific 

expfanation as it pertains to the explanation- of singular 

facts or events. In particular, I focus on the theories 

advanced by Hempel (1965), Salmon (forthcoming), and van 

Fraassen (1980)--three views which are not only Important in 

their own right, but are also representative of three 

diverse approaches to the problem of explanation. After 

discussing what seem to be some of the major probiems facing 

each of these views, I then undertake in Chapter 5 to 
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develop an account of explanation designed to overcome these 

problems. In the final chapter, I take up the issue of 

statistical explanation and attempt to show how the results 

establishea in Chapter 5 can be used to achieve a 

methodological solution to the problem of explaining 

Indeterministic events. 



CHAPTER 2 

EXPLANATION AND LAWS 

There are few philosophical issues which escaped the 

critical attention of the early Greeks, and the problem of 

scientific explanation Is no exception. In Book I, Chapter 

2 of e~~1~~i~£ AD~1~11~~ Aristotle writes: 

We suppose ourselves to possess unqualified 
scientific knowledge of a thing, as opposed to 
knowing it in the accidental way in which the 
sophist knows, when we think that we know the cause 
on which the fact depends, ••• and, further, that the 
fact could not be other than It is •••• 

What I now assert is that at all events we do 
know by demonstrationo By demonstration I mean a 
syllogism prod~ctlve of scientific knowledge, a 
5 y I log ism, t hat is, the g r as p 0 f w h i chi sea ips 0 

such knowledge. 

For Aristotle, a scientific explanation, or what he calls 

·unqual ifled scientific knowleage', is simply a special type 

of logical argument, and though this conception of 

explanation is clearly an ancient one, it dia not receive 

widespread recognition or acceptance unti I 1948 when Carl 

Hempel and Paul Oppenheim presented their classic paper, 

'The Logic of Scientific Explanation.' Fol lowing the 

pub"catlon of this paper, the view that an explanation is 

to be regarded as a cert~in type of argument gained the 

endorsement of a legion of writers, including, among others, 

Richard Braithwaite (1955), Ernest Nagel (1961), and 

11 
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Nicholas Rescher (1970). Indeed, it is perhaps not 

incorrect to say that at one point this account came to be 

recognized as the received view on the matter. Hempel's 

writings on explanation cover a period of almost three 

decades, and In discussing his position I will emphasize his 

ear~ ier ideas which I wi II then supplement, when needea, by 

drawing upon his later works, for I find that It Is his 

earlier writings on the subject that turn out in the ena to 

be the most defensible. 

The Cgyering-law Model 

Hempel begins his study of the problem of 

explanation by examining what he takes to be some 

paradigmatic or at least typical cases of scientific 

explanation. Upon surveying these cases he concludes that a 

request for an explanation, such as 'Why does the phenomenon 

occur", can be understood as asking "according to what 

general laws, and by virtue of what antecedent conditions 

does the phenomenon occur?" (1948, p. 246). For Hempel, an 

answer to this question consists in identifying certain 

physical laws and initial conditions from which the 

o c cur r e n ceo f the p hen 0 men ;,~ i1 can b e s how n t 0 f 0 I I 0 101 • The 

1aws together with the initial conditions thus constitute 

the explanatory facts. Letting the term 'explanans' refer 

to the class of sentences describing these facts and 

'explanandum' for the sentence indicating the phenomenon to 
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be explained, an explanation on Hempel's view is construed 

as an argument in which the explanans, functioning as a set 

of premises, bears a certain logical relation to the 

explanandu~. To explain a deterministic event, the 

ex p I a nan s m us t log i c a I I y imp I y the e x p I a nan d um to for m w hat 

Hempel cal'ls a 'deductive-nomological' (O-N) explanation. 

In the case of an indeterministic event, the explanans must 

confer high inductive support upon the explanandum to create 

an 'inductive-statistical' (I-5) explanation. 

To make all this more precise, Hempel Issues five 

conditions of adequacy which are designed to serve as 

necessary and sufficient conditions for any sound scientific 

expl anation: 

(HI) The explanandum must be a logical consequence, 
either deductive or inductive, of the explanansj 
for otherwise the ex~lanans would not constitute 
adequate grounds for the explanandum. 

(HZ) The explanans must contain at least one general or 
statistical law which is required for the derivation 
of the explanandum. 

(H3) The explanans must have empirical content, i.e., 
must be capable, at least In principle, of test by 
experiment or observation. 

(H4) The sentences constituting the explanans must be 
true. 

(H5) The explanans must satisfy the requirement of 
maximal specificity. 

(The first four condit loris are adapted from Hempel, 1948, 

pp.247-248. The fifth condition is taken from Hempel, 

1965a, pp. 400-401. In the 1964 Postscript to his 1948 



work, Hempel acknowleoges that, due to a technical problem 

b r ou g h t to his at ten t ion by R. E be r Ie, eta I ., 1961, the s e 

five conditions are not quite sufficient. To overcome the 

14 

p r ob I em, Hem pel s u g 9 est s the nee d for a n add i t Ion a I 

condition which requires that the explanandum not imply any 

of the conjuncts of the expression that results from putting 

the description of the particular facts referred to in the 

explanans in complete conjunctive normal form in those 

atomic sentences which occur essentially In the description. 

However, Hempel is not entirely pleased with this measure, 

since Its motivation is notlcably ad hoc.) The requirement 

of maximal specifity introduced In (HS), which meaningfully 

applies only to I-S explanations, requires that the 

explanans Include, as Hempel puts It, "all the pertinent 

statistical laws, and such particular facts as might be 

connected, by the statistical laws, with the explanandum 

event" (1965a, pp. 400-401). 

It Is curious to note that although (HI) seems to 

embody an eplstemic condition suggesting that what is 

essential in matters of explanation is that the explanans 

provides adequate grounds for accepting the truth of the 

explanandum, there is no further mention of this condition 

to be found In Hempel's earlier work (1948). In (1965a, 

p. 337), however, Hempel is very explicit when he writes 

that in an adequate explanation "the argument shows that, 

given the particular circumstances and the laws in quest"lon, 
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the occurrence of the phenomenon ~£A t2 Q~ ~~2~~t~£; and it 

is in this sense that the expla~ation enables us to 

YQ~~£~t~D£ ~b~ the phenomenon occurred." In fact, in this 

later Hork Hempel (1965a, pp. 367-368) goes so far as to 

assert: 

[as) a genera' ~~D£lli~D ~! ~£~£~~~~ !Q! ~D~ 
£~tl~Da!!~ ~~~~Bi~Q!~ ~~Q!aOa11~O ~t ~ QalI1~Y!a£ 
~~~Dl ••• [a)ny rationally acceptable answer to the 
question 'Why did the event X occur?' must offer 
information which shows that X was to be 
expected •••• Thus, the explanatory informat ion must 
provide good grounds for bel ieving that X did In 
fact occur; otherwise that information would give us 
no adequate reason for saying: 'That explains 
It--that does ShOh why X occurred.' 

It would seem, then, that for Hempel the key or distinctive 

feature of a scienti fic explanation is that the explanans 

provlae suitable grounds for affirming the truth of the 

explanandum, and Indeed many of Hempel's critics interpret 

his view to be essentially an epistemic one. (See, for 

example, Salmon, et al., 1971; Peter Achinstein, 1'171; van 

Fraassen, 1980.) However, a more careful and attentive 

reading Indicates that this interpretation is not correct. 

Shortly after articulating the epistemic condition 

of adequacy, Hempel (1965a, p. 368) cautions: 

It wilt hardly be necessary to emphasize that it is 
not, of course, the QUt2Q~~ of an explanation to 
provide grounds in support of the 
explanandum-statement; for ••• a request for an 
explanation normally Q£~~UBBQS~S that the 
explanandum-statement is true. The point of the 
preceding remarks is rather that an adequate 
explanation cannot help providing information which, 
If property established, also provides grounds In 
support of the explanandum-statement. 
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This passage clearly suggests that the basis of an aaequate 

e)( p I a nat ion i s JJJ21 g r 0 un d s for bel i e f 0 Instead, given that 

the explanans must include at least one law of nature, It 

seems that this basis consists in subsumption under physical 

law. After al" if grounds for belief were all that 

mattered, then presumably Hempel would not insist that the 

general izations adduced as part of the explanans be lawl ike 

as opposed to merely accidental. Moreover, Hempel himself 

never refers to his account of explanation as a 

'grounds-for-bellef' model; instead he calls it a 

'covering-law' model which makes use of laws to cover or 

subsume the phenomenon to be explained, and at one point he 

remarks that "it is in virtue of such laws that the 

particular facts cited in the explanans possess explanantory 

relevance to the explanandum phenomenon" (1~65a, p. 337). 

So, then, in the interest of faithfully representing 

Hempel's position, and in order to remove a possible source 

of confusion, explanatory relevance, on Hempel's view, is 

best construed as a logical relation which subsumes the 

explanandum under physical laws. 

As not e d ear lie r, He m·p e I • s co v e r 1 n g - I a w mod e I 0 f 

explanation has attracted an impressive array of supporters. 

However, it has also provoked a number of objections, some 

of which have become quite well-known. But most of the 

challenges that have been brought to bear against this model 

tend to pick upon sOfTIe of its more Incidental features ana 
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thereby fail to indicate that there is anything 

fundamentally wrong with the model Itself. Consequently, 

most of these objections can be met by simply modifying the 

model in minor ways. 

Irreleyant Information 

In Introducing condition (H2), Hempel requires that 

the explanans of a sound explanation must include at least 

one physical law, general or statistical, which is essential 

for the derivation of the explanandum, i.e., the explanans 

would no longer Imply or sufficiently support the 

explanandum if the law were removed. However, he fai Is to 

Impose a similar requirement on the particular facts that 

might be cited. Consequently, it follows from (Hl)-(H5) 

that an adequate explanation for why Socrates Is mortal can 

be provided by appealing to the following argument: 

(PU All men are mortal. 
(P2) Socrates is a man. 
leJl __ AQ1aL11~a_1S_[1~b_ln_mln~[sl_[~S2Yr~~s. 

(e) Socrates is mortal. 

But though this arg.ument turns out to qual ify as a sound 

explanation, it is clear that the fact that Antartica is 

ric h I n min era Ire sou r c e sin no wa y he Ips ex p I a I n wh y 

Socrates is mortal, and indeed reference to this fact is 

precisely the sort of information that should be left out of 

the explanation. Nevertheless, Hempel's conditons of 

adequacy, which are supposed to be jointly sufficient, allow 

that any true nonlaw statement, regardless of how Irrelevant 
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explana'tlon without thereby affecting the adequacy of the 

e)(p.anation. (The difficulty here seems not unique to 
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Hempel's 1948 work where he first sets out his conditions of 

adequacy, since there appears to be no recognition of the 

problem In any of his later writings. Also, although this 

difficulty is fairly obvious, it is surprising that it has 

not been widely acknowledged in the I iterature. Perhaps it 

is too obvious,) 

I sus P e c t t hat the pro b I em j nth i sea s e Iss Imp I y an 

oversight of Hempel's part, an oversight which is perhaps 

rooted in his desire to render the covering-law model 

general enough so that it can be used to explain laws as 

wei I ass i n 9 u I are v e n t s • T hat is, a I a w, un I ike a sin g u I a r 

event, can be subsumed under another law without having to 

Include within the explanans a statement which describes 

various Initial conditions. To accomodate this feature, 

Hempel explains that he "shall not make it a necessary 

condition for"a sound explanantlon ••• that the explanans must 

contain at least one statement which is not a law" (1948, 

p. 248), Consequently, it seems never to occur to Hempel to 

prohibit the inclusion of any statement of particular fact 

which is not essential to the explantion. However, I should 

think that Hempel would agree that regardless of whether the 

covering-law model is used to explain a law as opposed to an 

4ndividual event, the explanans must be purged of any 
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nonessential elements. Thus, let uS supplement (H1)-(H5) by 

intrtoducing an additonal sixth conditon of adequacy' 

(H6) Each non law sentence included in the explanans must 
be required for the aerivation of the explanandum 
and must not imply any logically distinct sentence 
which is also required for the derivation. 

(The requirement that each non law sentence not imply any 

logically distinct sentence ",hich is required for the 

derivation of the explanandum is needed In order to rule out 

cases where an irrelevant sentence is conjoined with a 

nonla~ sentence which is essential for the derivation. The 

resulting conjunction is a single sentence which, though 

essential, contains irrelevant Information.) The addition 

of (H6) sufficienty strengthens Hempel's covering-law model 

so as to rule out the use of superfluous information of the 

sort represented by 'Antartica is rich in mineral resources' 

in the above example. But even with this adaitlonal 

condition, Hempel's account sti I I remains too weak. 

More Irrelevant Information 

Henry-Kyburg (1965) observes that on Hempel's view 

it is possibte to construct a satisfactory explanation for 

why a given sample of table salt dissolved in water by 

Citing the fact that the sample of salt had a dissolving 

spell cast upon it and then noting that al I samples of table 

salt hexed with a dissolving spell dissolve In water. This 

information conforms to the standards of a sound D-N 

explantion, but of course this sort of explanation is no 
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exptanatlon at all. And as Salmon (Salmon, et al., 1971, 

p. 34) points out, counterexamples of this type are easi Iy 

produced: Why did Jones avoid becoming pregnant?, because he 

regularly takes birth control pills and every man who 

regularly takes birth control pills avoids becoming 

pregnant. Salmon submits tnat what is wrong in each of 

these cases is that although a description of the 

explanatory facts implies the explanandum, these facts are 

nevertheless irrelevant--a sample of table salt dissolves in 

water regardless of whether it has undergone a dissolving 

spe' I, and a man wou I d not get pregnant even if he did not 

take birth control pills. On the basis of this assessment, 

Salmon concludes that "the examples thus show that it is not 

correct, even in a preliminary and inexact way, to 

characterize explanatory accounts as arguments showing that 

the explanandum event was to be expected" (Salmon, et al., 

1971, p. 36). 

If the counterexamples presented by Kyburg and 

Salmon succeeded in showing that explanations can not be 

construed as arguments, then these examples would present a 

serious threat to Hempel's covering-law model. However, 

they do not. To claim that the problem here is grounded in 

(HI), i.e., the requirement that an explanation have the 

form of a valid or correct argument, is grossly 

unwarranted; for as Salmon himself notes, the problem is one 

of relevance, and treating explanations as arguments has 
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nothing to do with this. Indeed, the most that these 

counterexamples establish is that Hempel's conditions of 

adequacy are not quite sufficient, not that some particular 

condition, let alone (Hl), is mistaken. 

It can not be denied that the above counterexamples 

indicate a problem for Hempel's account, but the problem is 

not so profound as to require that Hempel abandon his 

conception of explanations as arguments. Instead, it seems 

that the problem Is I ittle more than a variation of the 

previous objection. That is, rather than adding irrelevant 

Information in the- form of singular sentences which describe 

particular matters of fact, Kyburg and Salmon simply 

introduce this inforrration as part of the laws that are 

adduced. After al I, the reason why hexed samp les of tab Ie 
. . 

salt dissolve in water is that it is a law of nature that 

table salt, hexed or otherwise, dissolves in water. Thus, 

whatever lawfullness attaches to the generalization 

(1) All samples of table salt hexed with a dissolving 
spell dissolve In water 

js entirely parasitic upon the more fundamental law 

(1') All samples of table salt dissolve in water. 

And likewise for 

(2) AI I men who regularly take birth control pills avoid 
becoming pregnant 

in relation to 

(2') AI I men avoid becoming pregnant. 

AI I that Kyburg and Salmon manage to do is tack on 
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superfluous material to both (1') and (2') to create (1) and 

(2), and then use these rather contrived laws as the basis 

for their counterexamples. What is needed is an additional 

condition of adequacy which rules out the use of these 

'overinflated' laws. 

In discussing the nature of laws, Hempel (1966, 

PP. 54-58) proposes that a general law is a statement of 

universal form which not .only asserts a uniform connection 

between different empirical phenomena, but also sustains 

counterfactual and subjunctive conditionals about potential 

instances. (For convenience, I wi II hereafter use the 

expression 'subjunctive condtional' to refer to both types 

of conditionals in dealing with Hempel's treatment of 

laws.) That is, in aadition to having the basic form, 'in 

all cases when conditions of kind F are realized, conditions 

of kind G are realized as well,' a general law must also be 

capable of supporting SUbjunctive conditionals of the form, 

'If conditions of kina F were (had been) the case, then 

conditions of-kind G would be (would have been) the 

case.' A statistical law, on the other hand, features the 

statistical form, 'In N% of cases when conditions of kind F 

are rea I I zed, con d I t Ions 0 f kin d Gar ere a I I zed as wei I , , 

and supports corresponding probabi listie subjunctive 

conditionals of the form, qThere is a probability of .N that 

jf conditions of kind' F were (had been) the case, then 

conditions of kind G ~ould be (would have been) the 
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case.' Given this characterization, there is, I believe, a 

rat her s t r a i g h tf 0 r war d sen s e In wh i c h (1) and (2) are 

overinflated, to wit, not al I the antecedent conditions 

specified by these general izations are required for their 

lawfulnes. For example, although there is a lawful 

connection between the set of conditions consisting of a 

sample of table salt that has been hexed with a dissolving 

spell and the salt's dissolving when placed in water, this 

is also true of a certain less restricted set of these 

conditions, namely, the set of conditions consisting in 

simply there being a sample of table salt. That the table 

salt has been hexed is thus not essential to the lawfulness 

of (1), since the result of ignoring or removing this 

condition yields a regularity the description of which, 

namely, (lfl, satisfies Hempel's requirements for a general 

law--(l') is of universal form and is also capable of 

sustaining corresponding subjunctive conditionals. To make 

this more precise, the notion of an overinflated law can be 

charactertzed" in terms of the following key concepts: 

(3) For any conditions of kind X and kind Y, 
(i) X logically necessitates Y iff it is logically 

Impossible that conditions of kind X be 
realized and conditions of kind Y not be 
real i zed; 

(Ii) X is logically equivalent to Y iff X logically 
necessitates Y and Y logically necessitates Xi 

(I ii) X logically includes Y iff there are 
conditions of kind Z such that X is logically 
equivalent to Z and It Is impossible to 
believe that conditions of kind Z are realized 
without believing that conditions of kind Y 
are realized. 
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(This treatment of logical inclusion is adapted from 

Roderick Chisholm's notion of entailment in Chisholm, 1976, 

pa 118. Also, I am indebted to John Pollock for pointing 

out the importance of allowi ng for condi ti ons whi ch are 

logically equivalent to X.) And finally, 

(4) A law of the form, 'In all (N% of) of cases when 
conditions of kind F are realized, conditions of 
kind G are realized as weill is overinflated iff 
either: 

(I) there are conditions of kind H distinct from F 
s u c h t hat Flo 9 i c a I I yin c Iud e sHan a it is a 
law that in all (N% of) cases when conditions 
of kind H are realized, conditions of kind G 
are realized as well; or 

(ii) G logically necessitates F. 

Construed in this way, it is clear that (1) and (2) are both 

overinflated, whereas (11) and (21) are not. Thus, let us 

Introduce a further condition of adequacy: 

(H7) Each law included in the explanans must not be 
overinflated. 

With the addition of this new requirement, Hempel's 

covering-law model is able to overcome the problem created 

by the examples presented by Kyburg and Salmon. But 

,nasmuch as the Success of these examples is based on 

certain overinflated laws that are fashioned in an obviously 

contrived or mechanical way from other more basic laws, it 

is not surpr Ising that Hempe" s account is so eas i Iy 

amended. There Is, however, a different problem of a 

somewhat related nature that is not brought out by these 

examples but which represents a more serious difficulty. 
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Laws and Lawful Generalizations 

Suppose we wish to explain why our pet dog, Big Red, 

has begun to lose his winter coat. According to Hempel's 

two requirements, the generalization 

(5) Dogs begin shedding when flowers start blooming 

qualifies as a general law--(5) is of universal form and 

also sustains corresponding subjunctive conditionals. 

Moreover, (5) is not overinflated. But surely we can not 

issue an adequate explanation for Big Red's condition by 

citing (5) together with the fact that the flowers outside 

have begun to bloom, even though all this conforms to the 

set of conditions (Hl)-(H7). (It ~ill be readily apparent 

that this illustration is simi lar to Michael Scriven's, 

1959a, much discussed if not over-worked barometer example. 

However, I have grown suffiCiently weary of rehearsing 

Scriven's example and have therefore elected to introauce a 

fresher i"ustration.) The reason Big Red has begun to shed 

has to do not at all with the blooming behavior of flowers, 

but rather with certain cl imatic conditions, such as the 

Incursion of warmer days coupled with longer periods of 

daylight. 

The difficulty in this case seems to arise from the 

use of a rather odd general law, namely, (5). Despite the 

fact that (5) satisfies Hempel's characterization of a 

general law and is also free of irrelevant information, (5) 

nevertheless seems I I I-suited to function in an explanatory 
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capacity. At one point in his writings Hempel (1965a, 

p. 343) seems to suggest that perhaps only some laws possess 

explanatory power, that certain other laws, though genuine, 

are simply not explanatory. And although Hempel does not 

earnestly pursue this idea of distinguishing between 

explanatory and nonexplanatory I aws, It might seem that such 

a distinction could well provide the basis by which to aeal 

with the counterexaple involving (5). The problem with this 

proposal, however, is that if Herr.pel were to come up with a 

criterion for separating laws which are explanatory from 

those which are not, it would then be encumbent upon him to 

explain the nature of such a distinction, that is, he would 

then have to say why it is that only some laws have 

explanatory value. And given that the very basis of 

Hempel's general program consists in taking eXl=lanatory 

relevance to be a purely logical relation which subsumes the 

explanandum under laws, there seems to be no non-ad hoc way 

for Hempel to motivate or defend this sort of distinction 

without giving up, or at least significantly altering, his 

basic conception of explanation. (This problem seems not to 

apply to the case involving overinflated laws, since the 

motivation for ruling out lows of' this sort rests on 

considerations of relevance 'within' laws and hence is not 

ad hoc.) 

These remarks, however, do not establ ish that 

Hemple's covering-law model is unable to avoid being run 
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through by the counterexample involving (5), for the problem 

created by this generalization seems to testify more to an 

inadequate understanding of the nature of laws than it does 

to some Inherent feature of the covering-law model. (5) is 

indeed unfit to perform in an explanatory context, and the 

reason for this, I will argue, Is that despite appearances 

to the contrary, (5) is O~! a genuine law. Although (5) 

meets Hempel's two basic requirements, this only shows that 

these requirements are deficient in some way, and given a 

more satisfactory understanding of laws, I think it can be 

demonstrated that (5) in fact fails to count as a genuine 

law. 

Most of the attention that has been directed towards 

clarifying the notion of a law of nature has focussed on the 

distinction between a general law and a mere accidental 

generalization. 80th 

(6) AI I gases expand when heated under constant pressure 

and 

(7) All pears in this basket are sweet 

exhibit the same general underlying form, yet only (6) is 

recognized as a genuine law. This difference, according to 

a standard view inspired by Nelson Goodman (1955) ana 

endorsed by Hempel, is due to the fact that (6) can, whereas 

(7) can not, support subjunctive condltonals about potential 

instances. Marking the distinction here in terms of an 

abltity to sustain SUbjunctive conditionals does indeed 
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separate laws from accidental generalizations, but it also 

has the untoward effect of conflating taws with a summary of 

their collective consequences. 

Laws, it seef11S to me, serve in their primary 

capacity as the locus of physical possibi I ity and necess ity 

by describing how the forces of nature govern the physical 

behavior of objects. Properly understood, laws are 

essentially laws of a!l~.DQ.y--natural agency, if you 

wi II--which go beyond asserting a correlation between t~o 

types of empirical phenomena or states of affairs to claim 

that one state of affairs actually 12.c.lng.s, a.b.Q~.t, in some 

sense or other, the real ization of the other to create a 

type of nomological connection between the two that is 

grounded in the forces of nature. Thus, the reason why (6) 

is a genuine law is that heating a gas under constant 

pressure ~~1.s. on the gas so as to expand Its volume. The 

same, however, can not be said for (7), since it is clear 

that being one of the pears in the basket does not 

contribute to· making the pear sweet. This tatter result is 

borne out by the observation that (7) is unable to support 

(71) If something were a pear in the basket, then it 
would be sweet. 

That is, sUbjunctive conditionals, as they are ordinarily 

used, circumscribe In a very general Hay the limits of 

physical possibility--a true conditional of the form, 'If P 

were to obtain, then 0 would obtain', indicates that given 
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the way the world is, once P obtains then a state of affairs 

which Includes Q must also obtai"n since this represents the 

only physically possible outcome. Thus, the fact that (7) 

.s false establishes that a state of affairs which Includes 

the pear's being sweet is not the only possible outcome of 

there being a pear in the basket, and this In turn indicates 

that being a pear in the basket is not endowed with a form 

of agency which is sufficient to instill sweetness in the 

pear. In the absence of this agency, (7) fails to qualify 

as B general law. 

The ability to support certain subjunctive 

conditionals is thus a necessary condition for being a law. 

This condition Is not sufficient, however, since a 

generalization might wei I sustain corresponding subjunctive 

conditionals without the benefit of the requisite sort of 

agency. As an example, certain hormonal changes in a bull 

lawfully bring about the growth of a pair of horns to yield 

a regularity to the effect that 

(8) Whenever the right horn of a bull grows the left 
horn also grows. 

Moreover, (8) sustains the subjunctive conditional 

(8') If the right horn of a bul I were to grow, then the 
left horn would also grow 

but of course there is no form of agency associated with the 

growing of the right horn which brings about the growing of 

the left horn. Instead, the reason that (8) Is able to 

support (81) is that (8) simply capitalizes on the 
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regularity created Indirectly by the lawful connections that 

obtain between the hormonal changes and the simUltaneous 

growing of both the right and left horns. Given this 

arrangement, (8)" properly speaking, is not a law since 

laws, by their very nature, are laws of agency. But the 

fact that (8) is able to support subjunctive conditionals 

such as (8') indicates that it is not purely accidental, 

either. Instead, (8) is something I wi II call a 'lawful 

generalization' w~ose status I ies intermediate between that 

of a genuine law and a mere accidental general ization. A 

lawful generalization is capable of su:;taining subjunctive 

conditionals about potential instances, and this sets it 

apart from an accidental generalization, but inasmuch as it 

simply describes the concommitant yet unconnected results of 

other taws, it thereby lacks the element of agency that is 

characteristic of a genuine law. 

The key difference between a law and a mere lawful 

generalization is that although both feature an ability to 

support corresponding subJunctive conditionals, only a law 

expresses 8 sense of agency. This difference, however, is 

not ~o be confused with the distinction between a causal ana 

a noncausat la .. 11 since not all laws of agency are of a 

causal nature. As an example, there is a genuine law of 

nature that regulates the period of a pendulum on the basis 

of its length, but the length of the pendulum does not cause 

it to have the period it does. Moreover, a lawful 
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generalization is not the same as what is often referrea to 

as a 'derived law'; it Is not derived from a more 

fundamental law In the way that, say, Kepler's laws of 

planetary motion are said to be derived from Newton's laws 

of gravitation. Rather than being a substitution instance 

of some more general or fundamental lawl a lawful 

generalization In effect summarizes various independent yet 

lawful consequences of laws. 

One way to highlight the difference between a law 

and a lawful' generalization is by examining the truth of the 

subJunctlv~ conditionals each is able to sustain. It seems 

that whereas the subjunctive conditionals corresponding to a 

genuine law hold true by virtue of that very law, the 

conditionals corresponding to a lawful generalization owe 

their truth not to the generalization itself but to certain 

other laws. For exarrple, a law such as (6) not only 

sustains the subjunctive conditional 

(6') If a gas were heated under constant pressure, then 
its volume would expand 

but elso provides the basis for its truth. (8), on the 

other hand, Is able to support (8'), but the truth of (81) 

is not due to the lawfulness associated with (8); instead it 

Is due to the general law that whenever a bull undergoes 

certain hormonel changes it develops a pair of horns, 

together with the fact that horns grow on a bull only when 

the right sort of hormonal changes take place. Intuitively, 
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then, a law, in contrast to a mere lawful generalization, is 

ab~e to make true the corresponding subjunctive conditionals 

it supports. (Strictly speaking, it is not the law but the 

truth of the law that makes true its corresponding 

sUbjunctive conditionals.) 

We might say here that there are, If you will, two 

grades of lawful Involvement Into which a generalization 

might enter. The first grade consists in an abi lity to 

support subjunctive conditionals about potential instances, 

and this determines whether the generalization is lawful or 

not. But the fact that a generalization is lawful Indicates 

only that it is not accidental. To count as a genuine la ... , 

a generalization must pass on to the second grade of 

Involvement and feature the capacity to make true its 

corresponding subjunctive conditionals. 

This talk of a law's being able to make true its 

corresponding subjunctive conditionals is not intendea to 

serve as anything like an analysis of the concept of a law 

of nature, for that is something I make no claim to have. 

Instead, it is designed to simply help motivate in an 

Intuitive way the distinction between a genuine law and a 

mere lawful generalization. Moreover, It is also designed 

to show that it is incorrect to suppose that the distinction 

between a law and an accidental generalization marks a 

dichotomy that neatly divides generalizations into two 

exhaustive groups, for as I have tried to indicate, there 
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are certain general ization which fit into neither group. To 

suppose otherwise overlooks the distinction between laws and 

a summary of their lawful consequences, and thereby 

conflates laws with lawful general izations. Both a law and 

a mere lawful generalization can serve to support 

subjunctive conditionals about potential instances, but only 

the former captures a sense of agency, which is reflected in 

the fact that a law, in constrast to a mere lawful. 

generalization, is able to make true its corresponding 

subjunctive conditionals. 

In light of these general remarks, it should now be 

evident that within the context of Hempel's covering-law 

model, the reason why (5) seems to be without explanatory 

value is that (5) is not a genuine law; Instead, it is a 

mere lawful general ization which exploits the consequences 

of the general law 

(9) Whenever certain climatic conditions occur, flowers 
start blooming and dogs begin to shed. 

(5) is able to support the subjunctive conditional 

(5') If the flowers outside were to start blooming, then 
Big Red would begin to shed 

but (5) lacks the sense of agency required by a genuine law, 

which is indicated by the fact that (51) is not made true by 

(5) but rather by certain other facts which include (9). 

And inasmuch as (5) fails to register as a genuine law, the 

alleged counterexample involving (5) never gets started. 

(Recognizing the distinction between a genuine law and a 



lawful generalization seems to undermine a number of other 

simi lar examples that have come to be regarded as standard 

objections to Hempel's model, such as Sylvain Bromberger's 

flagpole example, Hempel, 1962, pP. 109-110; Scriven's 

barometer exampl e, Scr iven, 1959a, P. 480; and Peter 

Achlnsteln's doctor example, Achinsteinl 1971, 

pp.100-101.) However, the example does establish that 

Hempel's treatment of laws Is inadequate. And Inasmuch as 
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'aws are of central importance on Hempel's covering-law 

model, it is imperative that he provide a more satisfactory 

characterization of the nature of laws, and in particular a 

characterization which is careful to distinguish laws from 

mere lawful general izatlons. But even If we suppose that 

Hempel is able to develop a more suitable account of laws, 

Nancy Cartwright ~1980) submits that the main problem with 

the covering-law model is not the matter of distinguishing 

laws from nonlaws, but rather that It Is doubtful whether 

there are enough laws to go around. 

A I I E I s e Bel n 9 E gu a I t to 

Cartwright maintains that the laws required by an 

ad e qua t e co v e r i n g- I awe x p I a nat Ion are us u a I lye i the r f a I s e 

or simply unavailable. She points out that the type of law 

encountered In an ordinary scientific explanation is at best 

a ceteris paribus generalization which holds only under 

certain ideal or guarded conditions. The problem, she 
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argues, Is that without the ceteris paribus clause the 

generalization is plainly false, yet once the qualification 

is introduced the generalization, though true, wi I I almost 

never apply since the Ideal conditions indicated by the 

ceteris paribus clause rarely obtain. True generalizations 

of the sort required by (Hl) and (H2) are thus hard to come 

by, and to that extent Cartwright (1980, p. 159) concludes 

that with the covering-law model "we can explain hardly 

anything •••• " (It is important to note that the issue to 

which Cartwright calls attention is distinct and perhaps 

more fundamental than the controversy over whether the laws 

adduced in an adequate explanation must be true as opposed 

to merely confirmed, for the general izations she has in mind 

are ~D2~D to be false when not qualified with a ceteris 

paribus clause. Indep.d, the very need or motivation for 

such a clause would seem to suggest this much.) 

In a way, Cartwright raises an interesting issue 

here, but she seems to overdramatize the seriousness of her 

objection. It is true that rrany if not most generalizations 

referred to as laws must be qualified with a ceteris paribus 

clause if they are to stand the test of truth, yet it seems 

a gross exaggeration to suppose that the conditions 

Indicated by such a clause rarely obtain. To the contrary, 

these conditions seem rather common. For example, it is 

said to be a law that water freezes at 32 degrees 

Fahrenheit, but strictly speaking the freezing point of 
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water, qua water, is not 32 degrees but instead something on 

the order of -36 degreeso In order for a sample of water to 

undergo the transformation from a liquid to a sol id at 32 

degrees, it must be contaminated with certain common 

impurities or nuclei. Thus, we might say that it Is a law 

that under ~tdlDat~ ~it£~m~!ED~~~ water freezes at 32 

degrees Fahrenheit, and inasmuch as a typical sample of 

water usually does freeze at this temperature, this would 

seem to suggest that the ordinary circumstances ordinari Iy 

obtain. Moreover, this seems to be the case with most other 

laws as well, and therefore it seems wrong to maintain that 

laws qualified with a ceteris paribus clause hardly ever 

apply. Consequently, Cartwright's claim that there is very 

little that can be explained with the covering-law model is 

unfounded. There is, however, a genuine worry of a somewhat 

related nature to which Cartwright only briefly alludes. 

The basic problem, as I see it, with issuing a 

ceteris paribus clause as part of an explanation is that 

typically it ts not known exactly which conditions this sort 

of clause Is supposed to pick out. (Cf. John Pollock, 1975, 

P. 9, for a similar point In regard to understanding 

counterfactual and subjunctive conditionals.) Presumably it 

is not the entire state of the world that is claimed to be 

ordinary by a ceteris paribus clause, but rather only those 

conditions that are nfeded to secure the truth of the 

relevant laws and thereby facilitate a sound derivation of 
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the exp'anandum. But in most cases the full range of these 

conditions is simply not known. In ordinary circumstances 

water freezes at 32 degrees, but no one seems to know 

precisely what these conditions might be. And If due to 

Ignorance these conditions can not be specified, then the 

resulting explanation must remain to at least some degree 

4nadequate, since the very purpose of an explanation is to 

identify in some clear way the relevant factors or 

conditions which account for the occurrence of the 

explanandum p~enomenon. (Cf. Scriven, 1959, 

p. 456.) Moreover, the various conditions alluded to by a 

ceteris paribus clause are just as essential to securing a 

sound derivation of the explanandum, and therefore just as 

important to the explanation as a whole, as any other 

condition that might be cited. Thus, the problem created by 

supplementing the explanans with some type of ceteris 

paribus clause so as to ensure the truth of the laws invoked 

is not that the conditions Indicated by this sort of clause 

hardly ever obtain, but instead that the vagueness of a 

ceteris paribus qual ificatlon has the effect of undermining, 

or at least seriously compromising, the adequacy of the 

explanation. 

It should be pointed out that Hempel Is not totally 

unaware of this type of problem. Inaeed, he is careful to 

observe that 

in some cases, incomplete explanatory 



arguments ••• suppress parts of the explanans simply 
as 'obvious'; in other cases, they seem to involve 
the assumption that while the missing parts are not 
obvious, the incomplete expl anans could at least, 
wi th appropr iate effort, be so supplemented as to 
make a strict derivation of the explanandum 
possible. <1948, p. 250) 

However, even with the simplest of D-N explanations, it is 

questionable whether the explanans can be sufficiently 

filled in to yield a sound derivation of the explananoum. 
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As Hempel himself notes, in the absence of a ceteris 

paribus clause, the laws adduced in an adequate D-N 

explanation must be rich and detai led enough to correctly 

assert that "whenever conditions of the kind oescribed in 

the sentences C1, e2, C3, ••• ,Ck are realized then an event 

of the kind described by the explanandum-sentence occurs" 

(1965a, P. 346). However, in seeking to explain why a 

sample of rock salt turns a Bunsen flame yellow, Hempel 

(1962, p. 125) suggests that we can appeal to the fact that 

the sample is a sodium salt and cite the general law that 

al I sodium salts impart a yellow color to a Bunsen flame. 

But of course'lt is false that ~!! sodium salts turn a 

Bunsen flame yel low--a wet sample of sodium salt does not 

impart a yellow color, under green lights a black flame is 

created, If the flame has insufficient oxygen It already is 

yellow, etc. Indeed, inasmuch as there seems to be an 

!~~~fl~l!~ O~mh~L of antecedent conditions all of which must 

be specified before it can be truthfully asserted that 

whenever these conditions obtain then a Bunsen flame 'turns 
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yeHow, it is doubtful that all these various conditions 

could ever be identified even with the perseverance of 

'appropriate effort.' Such an undertaking would seem to be 

far beyond one's capacity to perform. 

It might be suggested that inasmuch as the 

covering-law model is aesigned to serve as an explanatory 

ideal, this problem of specifying al I the anteceaent 

conditions indicates a mere practical limitation which in no 

way threatens the theoretical Integrity of the model itself. 

Nevertheless, it seems that any ideal of this sort should 

not be so removed from the actual context in which 

scientists Issue explanations that the ideal is impossible 

to reach in most cases. Or at the very least, It must be 

granted that a theory of explanation which does not propose 

an unattalnalbe ideal is to be preferred, all else being 

equal, to a theory which does. But now in addition to 

setting an unreasonalby high explanatory ideal, there 

remains an even greater problem facing the covering-law 

model. 

Among the conditions that must be cited in order to 

render the explanans sufficient to effect a sound derivation 

of the explanandum are usually a number of bizarre 

conditions which seem to carry no explanantory value 

whatsoever. For example, to explain something as simple as 

why the sample of rock salt turns a Bunsen flame yellow, the 

sentences included In the explanans must not only mention 
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that the sample is not wet, that green I ights are not 

shining on it, that the Bunsen flame has sufficient oxygen, 

but also cite various bizarre conditions such as that at the 

very moment the sample is placed in the flame it avoids 

being struck by a nuclear blast, that it also avolas being 

smashed by a passing meteor, etc. It is only when these 

Jatter conditions are also satisfied that a sample of sodium 

salt turns a Bunsen flame yellow, and therefore it is 

essential that each of these conditions be cited. But 

surely a fact such as the sample's avoiding being strucK by 

a nuclear blast the moment it is placed in the flame in no 

way helps explain why the sample turns a Bunsen flame 

yellow. Instead, facts of this sort seem altogether 

irrelevant. Nevertheless, these kinds of bizarre conditions 

arise in most any fully adequate covering-law explanation, 

and so by demanding that the explanans be complete enough to 

ensure a strict derivation of the explanandum, Hempel's 

covering-law model has the effect In many cases of not only 

making it impOssible to list all the so callea explanatory 

facts but also of requiring that a number of bizarre 

conditions be cited which are intuitively irrelevant. These 

problems, moreover, are not rooted in some incidental 

feature of Hempel's model which is easily amended; instead, 

they are an inevitable result of his construing explanatory 

relevance as a logical relation which subsumes the 

explanandum under laws. 
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I have labored at some length In an effort to defend 

Hempel's covering-law model against some of the more 

traditional and important objections that have been raised 

against it. In particular, 1 have tried to show that 

instead of establishing that there is some irreparable 

defect in this model, the most that these objections 

indicate is that Hempel's account of laws is inadequate. 

But regardless of what sort of alternative account Hempel 

might adopt, his covering-law model ultimately fails in 

virtue of Its Identifying an explanation with an argumen~ 

such that the explanans must 'be sufficiently rich enough to 

yield a sound derivation of the explanandum. let us turn, 

then, to consider Sal~onls account of explanation where an 

explanation is not an argument, but rather a descr Iption ~f 

the causal network which surrounds the event to be 

explained. 



· CHAPTER 3 

EXPLANATION AND CAUSATION 

After reviewing Hempel's covering-law model, Wesley 

Salmon (Salmon, et al., 1971) once expressed the view that 

explanatory relevance is best construed as a certain type of 

statistical relation which Is based on the notion of 

statistical relevance. It was his belief that the reason 

why a sample of table salt's having been hexed with a 

dissolving spell fai Is to explain the sample's subsequent 

dissolving in water is that this fact is ~tatl~tl~all~ 

lLL~l~~aQt--the probabil ity that a sample of table salt 

dissolves when placed in water, given that it has undergone 

a dissolving spell, is the same as the probability 

associated with its not having undergone the spell. On the 

basis of this sort of consideration, Salmon went on to 

develop a statistical relevance model of explanation 

according to which an explanation for why a certain event 

occurs involves citing the various factors which are 

stattstically relevant to the event's taking place. In his 

latest writings on the subject, however, Salmon 

(forthcoming) forsakes this account on grounas that it 

overlooks an important causal dimension to scientific 

explanation and argues Instead that a particular factor is 
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explanatorily relevant only in so far as it Is causally 

relevant. Nevertheless, Salmon is careful to mention that 

it .s not his intent to entirely abandon his earlier 

position. To the contrary, he explains that he seeks to 

supptement this position by including it as a fundamental 

part of a more comprehensive causal theory of scientific 

explanation. 
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In articulating a causal conception of explanation, 

Salmon shares Hempel's basic conviction that laws playa 

fundamental role in matters of explanation. However, Salmon 

resists the idea that this role consists in effecting a 

togical subsumption of the explanandum. Instead, laws are 

used to establish a type of Eb~~l~~l subsumptlon, for as 

Salmon sees it, the general "aim of scientific 

explanatlon ••• ls to fit the event to be explained Into an 

intelligible pattern. This pattern is constituted by 

regularities In nature--regularities to which we often refer 

as laws of nature" (forthcoming, p. 128), And in 

particular. it is a pattern made up of causal relations that 

provides the basis for explanation, so that to "provide an 

explanation of a particular event is to Identify the cause 

and, in many cases at least, to exhibit the causal relation 

between this cause and the event to be explained" 

(PP. 128-129). On Salmon's new position, then, explanatory 

relevance is essentially a causal relation, and consequently 

much of his discussion of explanation is devoted to 
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developing a theory of causation. 

The S-B Basis and Caysal Relations 

On Salmon's view, an explanation for a given event 

is divided into two basic parts, one statistical and the 

other causal. The statistical part, or what he calls the 

'S-R basis', is designed to subsume the event to be 

explained under an appropriate set of statistical relevance 

relations by Identifying the various factors that are 

statistically relevant to the event's occurring. These 

factors by themselves, however, do not constitute a 

satisfactory explanation, since it must be demonstrated that 

t h es est at is tic a I I y rei e van t fa c tor s are a Iso c au s a I I y 

relevant. Thus, the second part of an explanation Involves 

explaining the statistical relevance relations described in 

the S-R basis In terms of causal relations. But before 

either of these two parts can be developeo, Salmon 

emphasizes that It is Imperative to first clar Ify the nature 

of the event to be explained. 

In its more perspicuous form, Salmon suggests that 

an ordinary request for a scientific explanation, such as 

'Why Pt', is best understood as having the more complex 

form, 'Why is x, which is an A, also a B1' Once expressed in 

this way, A then serves as the initial reference class 

against which to appraise the statistical relevance of other 

factors. That is, starting from the fact t~at x is an A, a 
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particular factor C is statistically relevant to XIS being a 

B just in case the prior probabi lity P(B,A) does not equal 

the posterior probabll ity P(B,A.C), where A,B,C, ••• are 

taken to be sets and the probabi I ities are construed in 

terms of relative frequencies. There Is, however, more to 

constructing an S-R basis than I isting the var ious 

statistically relevant factors. Indeed, once a request for 

explanation is Issued, the S-R basis for the corresponding 

explanation is erected through a seven step program which 

Salmon (forthcoming, pp. 37-38) outlines as follows: 

(51) We begin by selecting an appropriate reference class 
A with respect to which the prior probability P(B/A) 
of the occurrence of B is to be taken. 

(52) Invoking a set of statistically relevant factors 
Cl, ••• ,Ck, we partition the initial reference class 
into a set of mutually exclusive and exhaustive 
cells A.Cl, ••• ,A.Ck. 

(S3) We ascertain the associated probabi lity relations 
(which are taken to qualify as statistical laws): 

P(B/A) = P 
p(B/A.el) = pl 

• 
• 

PtB/A.Ck) :z pk 

(S4) We require that each of the cells A.Cj be 
homogeneous with respect to the attribute Bj that 
is, none of the cells in the partition can be 
further subdivided In any relevant manner to the 
occurrence of Bo 

(S5) We ascertain the relative sizes of the cells in our 
partition in terms of the following probabilities: 

p ( C 1/ A) IS ql 

• 
P(Ck/A) II qk 
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(S6) We require that the partition be a maximal 
homogeneous partition, that is for i F j we require 
that pi ~ pj. 

(57) We determine which cell AoCi contains the individual 
x whose possession of the attribute B was to be 
expl ained. 

The general purpose of the S-R basis is to single 

out all the various statistically relevant factors, group 

them into homogeneous cells, and then specify the 

pro b a b iii t y val u e ass 0 cia ted wit h e a c h eel I as wei I as wit h 

each factor contained in that cell. One of the functions of 

condition (S6) is to help rule out various factors which are 

intuitively irrelevant for the purposes of explanation. For 

example, although a barometer's registering a drop in 

atmospheric pressure is statistically relevant to the onset 

of a storm, once the eel I containing this factor is rendered 

homogeneous by citing an actual drop in atmospheric 

pressure, the factor consisting in a barometer's registering 

a drop in pressure is no longer statistically relevant 

within the context of that eel I and must therefore be 

omitted in acoordance with condition (56). Salmon 

recognizes, however, that not all factors of this type are 

so neatly screened off in this statistical manner, and in 

this case they must be ~~~~~ll~ screened of by showing that 

they bear only indirect causal relevance to the event to be 

explained. Thus} once the S-R basis is completed and the 

statistically rel~vant factors gathered into homogeneous 

cells, the relevance relations exhibited by these factors 



must then be given a causal e)(planation in terms of 

underlying causal processes. 
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Much of Salmon's account of causation focusses on 

the notion of a causal process. Generally speaking, a 

process, In contrast to an event, is something which 

persists through time and is fairly extended in space. 

Examples of processes include a ball's traveling from a bat 

to a window, the shadow of a cloud moving across the 

landscape, and even a material object at rest. Processes 

are thus spatlo-temporal'y continuous objects which e)(hibit 

a certain persistence in structure. Some processes, 

however, have the capacity to transmit their own structure. 

Salmon proposes that processes which feature this abi lity 

constitute causal processes and distinguishes them from mere 

psuedo-processes. Intuitively, the basic difference between 

these two types of processes is that a causal process is 

able to propogate causal influence whereas a psuedo-process 

is not. 

As a test for distinguishing between causal 

processes and psuedo-processes, Salmon appeals to the mark 

criterion. According to this criterion, a given process is 

causal in nature just in case there is some way of marking 

the process at a single point so that the process then 

transmits the mark from that point on. Thus, a ball's 

travel ing from a bat to a window qual ifies as a causal 

process, since the ball can be colored ~ith a black dot 
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which will then be transmitted by the ball from one point to 

another along the path of the ball. A shadow moving across 

the landscape, however, is a psuedo-process, since there 

seems to be no way of intervening at a single point to 

create a mark on the shadow that wil I persist as a feature 

of the shadow. For Salmon, then, causal processes provide 

the means by which structure and order are propagated from 

one spacetime region to another. 

In dealing with the problerr of explanation, Salmon 

submits that there are two types of causal structures that 

are of special intereste One of these structures Is the 

conjunctive fork. A conjunctive fork is formed when two 

independent causal processes emerge from a common source C 

ko create a regularity between two events A and B. 

Following Hans Reichenbach, Salmon (p. 181) characterizes 

this structure in terms of the fol lowing four conditions: 

(el) P(A.B,C) = p(A,e) x p(B,e) 

(C2) P(A.B,not-C)· peA,not-C) x P(S,not-C) 

(C3) peA,e) > P(A,not-C) 

(C4) P(B,C) > P(B,not-C). 

It Is important to errphaslze that with a conjunctive fork 

the two causal processes never interact; instead, they 

simply arise separately from common background conditions. 

When two processes do happen to interact, they then form an 

Interactive fork rather than a conjunctive fork. An 

interactive fork is created when two causal processes 
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exhibit correlated modifications upon Intersecting with each 

other. In this case, the interaction constitutes a causal 

interaction which Is then taken to be causally responsible 

for the modifications in the two processes. 

The explanatory significance of conjunctive and 

interactive forks Is said to consist in the fact that these 

two types of structures indicate indirect causal relevance. 

On Salmon's view, there Is indirect causal relevance from 

one event to another if the two events are results of a 

common cause, as understood in terms of either a conjunctive 

fork or an Interactive fork, and there are causal processes 

connecting the common cause to each of the separate events. 

Direct causal rlevance, on the other hand, arises if there 

is a causal process connecting one event to another, and 

this process is responsible for the transmission of causal 

influence between the two events. Taken together, these two 

varieties of causal relevance serve as the basis for 

explaining statistical relevance relations. That is, once 

the S-R basls·ls established which Identifies various 

statistical relevance relations, these relations are then 

given a causal explanation by indicating how each relation 

exhibits either direct or indirect cauasl relevance. Once 

this is accompl ished, each statistically relevant factor 

included in the S-R basis is thereby shown to be 

explanatorily relevant by virtue of there being some causal 

process or other which connects the factor to the event to 
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be explained either directly or indirectly through one of 

the two types of causal forks. So on Salmon's view, a 

scientific exp'anation consists in showing how a given event 

fits into a causal nexus by first constructing an S-R basis 

for the event and then issuing a causal explanation for the 

statistical relevance relations Included in the S-R basis in 

terms of underlying causal processes. Once the causal 

network created by tr.ese processes is fully exhibited, the 

explanation is then complete. 

occam's Explanatory Razor 

One of the more striking features of Salmon's causal 

account of explanation is that it is overwhelmingly 

complicated and In no way resembles the sort of explanations 

encountered 1n actua. scientific research. Once a request 

for e)(planation Is made and an Initial reference class 

identified, Salmon requires that the ~otlr~ reference class 

be partitioned Into a set of mutually exclusive and 

exhaustive cells, even though there is only one cell that 

corresponds to the particular individual object the question 

is about. (This requirement issues from condition (S2) of 

the S-R basis.) Consequently, to explain why Jones, who is 

a person, suffers form lung cancer, It is not enough to 

identify only those statisticallY relevant factors that 

pertain specifically to Jones; each statistically relevant 

factor that does o~t apply to Jones must also be cited. For 
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example, if being 100 years old is statistically relevant to 

a person's coming to have lung cancer, then this factor must 

be included as part of the explanation for why Jones has 

lung cancer even if Jones is only, say, 62 years old. 

Indeed, ~~!,U:'.l: age that happens to be statistically relevant 

to developing lung cancer must be cited, and therefore 

carrying all this out seems extremely burdensome. But doing 

so also seems unnecesary. That is, the fact that being 100 

years old is statistically relevant to developing a case of 

lung cancer seems altogether irrelevant to why Jones has 

tung cancer when Jones is only 62 and, moreover, will never 

tive long enough to be 100. Indeed, only those factors 

wh ich actuallY app Iy to Jones seem to carry any expl anatory 

insight into why .b~ now has lung cancer; all other factors 

are best ignored and not included as part of the 

e)(planation. 

Salmon anticipates this sort of objection and 

suggests that it is simply shortsighted. He argues that "to 

have a satisfactory scientific anSher of why this A is a 

B--to have ful I scientific understanding--we need to know 

the factors which are relevant to the occurrence of.S for 

ao~ randomly chosen or otherwise unspecified member of A" 

(P. 42). But this does not seem right. In asking why this 

A is a B, what we wtsh to have explained is not why some 

randomly chosen member of A is a B, but why a particular A, 

namely, !bl~ A, happens to be a B. After all, the 
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particular A in which we are interested might have nothing 

,in common with any of the other members of A--nothing, that 

is, over and above the shared feature of being an A--and 

therefore it is difficult to see how citing some factor 

which pertains only to these other members of A could 

enhance our understanding of why this A is a B. Thus, the 

only homogeneous cel I that seems to matter is the one that 

contains the particular individual picked out by the Initial 

request for explanation. Any further partitioning of the 

reference class is irrelevant and simply complicates the 

explanation beyond necessity. 

In order to avoid irrelevant explanatory 

information, it seems best to simplify the structure of the 

S-R basis so that condition ($2) consists in identifying 

only the cell A.Ci that includes the individual x. But once 

the S-R basis is confined to just this cell, it seems that 

it would prove impossible in many cases to construct an $-R 

basis even when it is so severely restricted. Indeed, the 

problem is essentially the same one that ultimately 

undermines Hempel's covering-law model. 

If the cel I ~.Ci is to be genuinely homogeneous, 

then in many cases it wi II turn out that th is ce II must 

Include an indefinite number of factors which are simply too 

numerous to list. For example, if we take the case where 

Jones, a person, has lung cancer, it Is not enough to cite 

the fact that Jones is 62 years of age and that he is also a 
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heavy cigarette smoker. The cel I Aoei, if truly 

homogeneous, must also includ~ an indefinite number of other 

factors, many of whlcr consist in various bizarre conditions 

such as Jones' avoiding being struck by a nuclear blast, his 

avoiding being smashed by a passing meteor, his avoiding 

being bitten by a venomous snake, etc. Each of these 

additional factors is statistically relevant to the fact 

that Jones, a person, has lung cancer and therefore must not 

be overlooked In constructing the homogeneous cell that 

corresponds to Jones. The problem, however, is that it is 

impossible, practically speaking, to gather al I these 

factors. And even If this could be done, it remains that 

many of the more bizarre factors are without explanatory 

value. For example, the fact that Jones has avoided being 

struck by a nuclear blast is not the sort of fact that helps 

us understand why he now has lung cancer. Thus, much like 

Hempel's account, the S-R basis Salmon introduces as an 

integral part of an explanation not only makes the 

unreasonable demand of requiring in many cases that an 

indefinite number of factors be cited as part of the 

explanation, but also countenances all sorts of bizarre 

conditions which are explanatori Iy irrelevant. 

In view of these difficulties, the question 

naturally arises as to why it is important to identify the 

homogeneous cell that corresponds to the individual x. That 

is, given that Salmon takes explanatory relevance to be a 
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£.iHt~.i!l relation, what purpose is served by requirin'J that an 

explanation include an S-R basis, the sale function of which 

is to provide Slal1S11~~1 information concerning various 

ila1l~!1~]1 relations? According to Salmon, the purpose 

here is two-fold. 

The main motivation for introducing the S-R basis as 

an essential part of an explanation rests on the view that 

statistical relevance relations constitute evidence for 

causal relations. Inaeed, It is Salmon's conviction that 

"relations of statistical relevance are in principle 

amenable to causal explanation on the basis of relations of 

direct or indirect causal relevance" (P. 276). This 

conviction, however, seems to rest on an overly optimistic 

view of how the world is put together, for surely there are 

cases of statistical relevance relations ... hich arise totally 

by chance a~d have no sort of causal basis, direct or 

otherwise. As an i I ILstration, there are presumably at 

least two people in the world who lead separate lives yet 

happen to retire. for the night at the same time, even though 

there is no direct causal process or COfl'mon cause which is 

responsible for their correlated behavior. Instead, the two 

people simply have tt'le same bedtime, and that Is all there 

is to the matter. Moreover, inasmuch as neither event helps 

to explaim the other, it would be a mistake to cite the 

statistical relevance relaticn that arises in this case as 

part of the explanation for why one of the individuals goes 
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to bed at a certain time. 

It seems wrong, then, to suppose that relations of 

statistical relevance can be taken to indicate relations of 

causal relevance, and consequently Salmon's main motivation 

for including the S-R basis as an essential part of his 

causal account of explanation appears to rest on a 

confusion. However, this does not show that the S-R basis 

is unnecessary, for over and above the matter of identifying 

causal relevance relations, Salmon holds that the S-R basis 

is needed in order to establ ish the range of relevant 

ractors' and thereby determine whether an explanation can be 

given in a particular case. 

According to Salmon, if the initial reference class 

A identified in part (Sl) of the S-R basis is already 

homogeneous, and therefore admits of no statistically 

relevant partition with respect to S,it is then impossible 

to explain why a certain x, .-.hich is an A, is a B. If we 

wish to understand, for example, why Jones has paresis and 

the question is, 'Why did Jones, an adult human, develop 

paresis?', then Salmon allows that a suitable answer can be 

given in terms of the fact that Jones suffers from syphilis. 

But if, on the other hand, the question is, 'Why did Jones, 

a syphi I itic, develop paresis?', so that the initial 

reference class shifts from adult humans to syphi litlcs, 

then since there seems to be no fact in addition to syphilis 

which is relevant to contracting paresis, no answer can be 
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given, In this way, the issue of whether an explanation can 

be furnished in a particular case depends on the 

avai4abi lity of statistically relevant factors, which is a 

function of how the intial reference class is set up. 

There is something woefully inadeqUate about letting 

the initial reference class determine when an explanation is 

possible. In seeking to explain Jones' paresitic condition, 

suppose the relevant question is, 'why did Jones, a 

syphilitic, develop paresis?', and suppose that the class of 

people with syphilis is perfectly homogeneous relative to 

the attribute of having paresis. In this case, Salmon 

alleges that no explanation can be given; but this does not 

seem right, for there is a rather obvious reason for why 

Jones, who is a syphil itlc, suffers from paresiss--h~ haS 

~~£b.ll1!i. After all, if Jcnes would have avoided catching 

syphilis, he would never have come to have paresis. Thus, 

the answer was there all along, contained in the very 

question that propmted the explanation--that Jones is a 

carrier of syphilis explains why Jones, a syphilitic, is a 

victim of paresis. The fai lure to identify some factor 

which is statistically relevant to catching paresis within 

the class of syphilitics appears to be Irrelevant to whether 

an explanation can be given in this case. Indeed, it seems 

that the explanation remains the same regardless of how the 

Initial reference class might be construed--Jones, a 0, 

developed a case of paresis because he Is affl icted with 
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syphilis. The configuration of the initial reference class 

thus seems not to matter. Furthermore, if it did matter 

even more problems would arise. 

If A and B should happen to be the same attribute, 

then it follows on Salmon's view that it is impossible to 

explain why a certain x, which is an A, is a B. This 

assessment seems most peculiar, however. If someone were to 

ask, 'Why did Jones, 8 person with paresis, aevelop 

paresis?', an appropriate explanation, once again, could be 

given by pointing out that Jones contracted syphi I is, even 

though it is obvious that there is no way, not even a 

logical way, to partition the class of persons with paresis 

relative to the attribute of having paresis. Moreover, this 

type of situation can occur even when A and B are not 

Identical. For example, suppose that as the result of 

caring for a friend who is stricken with measles, Jones 

becomes exposed to the infectious germs, develops his own 

case of measles, and then comes to feature the distinctive 

symptoms of measles, namely, koplick spots. If someone were 

to ask, 'Why did Jones, a person with kopl ick spots, develop 

a case of measles?', then according to Salmon no explanation 

is available, since once It is established that Jones has 

kopllck spots there is then no additional factor which is 

statistically relevant to catching measles. But of course 

there is a very simple explanation for why Jones, a person 

with kopl ick spots, came down with measles--he was exposed 
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to measles germs through contact with his Infectious friend. 

That Jones acquired the germs acco.unts for why he caught 

measles regardless of the fact that the class of persons 

with kopl ick spots Is homogeneous relative to having 

measles. 

In light of these considerations, it seems that all 

sorts of problems arise if the question of whether an 

explanation can be given on a particular occasion is taken 

to depend on the possibi lity of partitioning the initial 

reference class in some statistically relevant way, for 

there are cases where an explanation is clearly avai lable 

even though the initial reference class resists any such 

partitioning. Thus, the S-R basis is II I-suited to 

determine which cases admit of explanation and which 00 not, 

and therefore Salmon must find some other means by which to 

deal with this issue. But more important, it is now 

apparent that in many cases the S-R basis, depending on how 

the initial reference class is identified, wil I effectively 

leave out certain factors which are genuinely explanatory. 

Consequently, the S-R basis not only fal Is to I ive UP to its 

.ntended purpose--namely, to identify causal relevance 

relations and to determine when an explanation can be 

given--but it also fosters certain problems of its own by 

el imlnating various legitimate explanatory factors In 

situations where the initial reference class is not 

judiciously chosen. 
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The S-R basis thus seems to create more problems 

than it is able to solve. In many cases It makes the 

unrealistic demand tnat an indefinite number of factors be 

cited as part of the explanation, where many of these 

factors turn out to be too bizarre to be of any explanatory 

significance. Yet in other cases the S-R basis has just the 

opposite effect and functions to rule out various factors 

which are indeed explanatory. These considerations raise 

grave doubts about the very basis of the S-R basis. But 

given the nature of Salmon's general program, it seems that 

this need not pose a serious problem since the S-R basis 

appears to be largely unnecessary anyway. That is, Salmon's 

own characterization of causal relations proceeds dir~ctlY 

In terms of causal proces-ses and causal forks and is not 

tied In any essential way to the statistical information 

contained In the S-R basis. Thus, it would seem compatible 

with the basic tenets of Salmon's causal conception of 

explanation to simply eliminate the S-R basis altogether and 

identify the causally relevant factors directly by appealing 

to underlying causal processes and causal forks. Indeed, if 

Salmon's account is to be at all plausible, It seems that 

this is what he must do. 

The Irreleyance of Causal forks 

Once the S-R basis is removed, an explanation for a 

partjcular event may be regarded as a matter of citing the 
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various events which are causally relevant to the event to 

be explained, where these causally relevant events are 

identified directly in terms of causal processes and causal 

forks. Recall, however, that on Salmon's view there are two 

types of causal relevance--direct and indirect. The 

relation between two events is said to feature direct causal 

relevance if there is a causal process which directly links 

one event to the other in such a way that this process is 

the source of influence responsible for the event's 

occurring. In the case of Indirect causal relevance, causal 

processes connect the two even'ts In the manner of either a 

conjunctive or an interactive fork. But now given these two 

types of causal relevance, It seems unreasonable to maintain 

that an adequate explanation for a particular event can be 

Issued by citing all the causally relevant events, since any 

event which is only Indirectly causally relevant seems 

entirely Irrelevant from an explanatory point of view. 

Indeed, If the only link this type of event has to the event 

to be explained is mediated through either a conjunctive or 

an Interactive fork, then it seems gratuitous to suppose 

that it is even indirectly causally relevan 

Consider, if you will, a simple lighting system In 

which pushing a certain button simultaneously turns on both 

a red light and a blue I ight to create a conjunctive fork. 

By hypothesis, there Is no direct causal connection between 

the two lights. Consequently, what causes the red light to 
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go on is simply the button's being pushed. But given that 

this fighting arrangewent conforms to a conjunctive fork, it 

follows on Salmon's view that the blue light's going on 

exhibits indirect causal relevance to the red light's going 

on. This, however, Is rather counterintuitive, since the 

only sal lent factor that plays any causal role in the red 

light's going on Is the button's being pushed; the blue 

fight's going on is merely a concommitant effect and clearly 

has no part, not even an indirect one, in causing the red 

light to go on. Moreover, citing the blue light's being on 

In no way helps explain why on a particular occasion the red 

light goes on. Rather, the explanation for the red light's 

going on is that the button was pushed. Thus, instead of 

listing all the causally relevant events, it seems that the 

only events that are genuinely explanatory are those which 

are gl!.~~.tl:t causa Ily re levant. The other factors, those 

which are said to be indirectly cusal Iy relevant, are best 

left Ignored for the purposes of explanation. But once 

Salmon's account is modified in this way, and thereby 

fashioned into what seems to be Its most promising form, I 

think It can still be demonstrated that his account 

inevitably fails. 

Low Marks for the Mark Criterion 

Supposing now that an explanation for a given event 

consists in citing the various events which bear direct 
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causal relevance, a particular event is explanatorily 

relevant if it Is directly linked to the event to be 

explained by means of a genuine causal process and this 

processs serves as the source of Influence which Is 

responsible for the event·s occurring. According to 

Salmones mark criterion, the distinctive feature of a causal 

process is its capacity to propogate causal influence by 

virtue of its ability to to transmit a mark. Thus, a ball's 

traveling from a bat to a window is taken to qual ify as a 

causal process, whereas a shadow's moving across the 

1andscape is not. There are occasions, however, when a 

moving shadow does seem to propogate causal influence, or at 

feast bring about certain changes which have explanatory 

significance. 

Suppose that in my haste to gain a rare gl impse of 

what I bet ieve to be an ivory-bi II ed woodpecker, my shadow 

suddenly overtakes the bird and it files off before I have a 

chance to confirm my suspicion. Even though shadows are 

unable to transmit a mark, it seems that in this case my 

shadow effectively functions as a causal process, since It 

is the movement of my shadow which sufficiently startles the 

bird and causes it to flyaway. Moreover, If asked loIhy the 

bird left so suddenly before I could identify it, I would 

have to say that it was my shadow that scared It away. 

Consequently, Salmon's proposal for distinguishing between 

causal processes and psuedo-processes on the basii of the 
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mark criterion seems not to work, and therefore his account 

of explanation suffers as· a result. But even if Salmon were 

able to come up with a more suitable criterion, there 

remains a more general difficulty which calls into question 

the plausability of any causal theory of explanation which 

rests so heavi lyon the notion of a causal process. 

Action at a Distance 

On Salmon's view, a causal process is a 

spatio-tempora"y continuous process that is able to 

propagate causal influence. But given that a causal process 

must be continuous through space and time, it is difficult 

to see how an account of this sort CQuid ever be applied to 

cases In which causal influence is propogatea at a distance, 

as it were, where there is no intervening spatia-temporally 

continuous connection. It Is, of course, rather 

controversial whether action at a distance ever occurs, but 

the notion itself see~s not incoherent and, moreover, there 

is at least some suspicion that action at a distance goes on 

in certain domains of quantum mechanics. Yet inasmuch as 

Salmon is unable to accomodate situations of this sort, his 

account of explanation must be regarded as inadequate. 

Salmon Is flr~ly aware of this type of objection, 

and In fact he essentially concedes the force of it, at 

least In part. He Is quick to emphasize, however, that his 

causal theory of explanation is not designed to be fully 
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adequate. That is, Salmon cautions that he has "no 

intention of trying to Impose a priori constraints upon the 

nature of scientific explanation" (P. 283) Instead, his aim 

is the more modest one of developing an account which 

identifies, as he puts it, "contingent features of 

scientific explanation in this world as we presently 

conceive It" (PP. 305-306). And in particular, he is 

concerned with contingent features of explanation as it 

pertains to the macrophysical level of the wor Id where 

action at a distance seems not to occur. There are, 

however, at least two problems with Salmon's reply here. 

First, if all that Salmon's account is desllJned to 

do is highlight various contingent aspects of explantlon, 

then he fails to address the principal issue facing a theory 

of explanation, which is to provide some conceptual insight 

into the nature of explanatory relevance. But even If we 

a I low t hat the rei s S 0 rr.e mer Itt 0 b e f 0 u n din c h a r act e r I z I n g 

some of the more important contingent features of 

explanation, it is still the case that his account is unable 

to handle situations involving action at a distance, and the 

fact that Salmon claims that his account is not Intenoed to 

cover these situations does nothing to mitigate the 

seriousness of the matter. New advances· in both quantum 

electrodynamics and quantum chromodynamics might have the 

effect of relegating quantum mechanics, together with the 

tdea of action at a distance, to a bygone era; but the 



important point Is that, much like the problem of 

indeterminism, the issue of whether action at a oistance 

ever occurs is a contingent question, and therefore any 

fully adequate account of explanation should at least be 

prepared to accomodate such cases. However, and this is the 

second problem with Salmonts reply, given that Salmon 

analyzes the propogatlon of causal Influence in terms of 

spatlo-temporally continuous processes, it is clear that his 

account is not only unprepared to accomodate action at a 

distance, but is actually lO~QmRail~l~ with the notion. 

So, the n , the s had' 0 w i I Ius t rat Ion s u g 9 est s t hat 

Salmon's mark criterion for distinguishing between causal 

and ausal processes is inadequate. But even if Salmon 

should be able to develop a more satisfactory criterion, It 

remains that any causal account of explanation which rei ies 

on spatio-temporally continuous processes wi II of necessity 

be inadequate In virtue of being at odds with action at a 

distance. Consequently, it seems that Salmon's theory of 

causation can"not be successfully appl led to This result of 

scientific explanation. This result, however, is not unique 

to Salmon's particular theory of causation, for I think it 

can be shown that no purely causal theory of explanation 

will work. 

t:!QoCausa' Varieties of Explanation 

There are, I believe, at least three sorts of 
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considerations which, when taken together, strongly suggest 

that any theory which is adequate for the purposes of 

analyzing the concept of causation wi II fai I when appl ied to 

the problem of explanation. Consider first the constitution 

of natural kinds. If in seeking to understand the 

difference between gold and iron pyrite a person asks why a 

certain rock is a piece of gold, it seems that an 

appropriate explanation could be provided by citing the fact 

that the rock embodies a certain atomic structure. That the 

rock features the characteristic atomic structure of gold is 

one explanation for hhy the rock" happens to be gold, but 

this structure does not SS~~~ the rock to be gold. Any 

cause, If there Is one, would seem to involve the geologic 

processes which gave the rock the particular atomic 

structure It happens to possess. The makeup of natural 

kinds thus allows for explanations which do not rely on 

causes. 

Another, and more important, consideration which 

highlights the distinction between explanatory factors and 

causal factors is provided by the period of a pendulum. 

Given the lawful relationship that holds between the length 

of a pendulum and its period of oscillation, it Is possible 

to explain why a particular pendulum registers a period of 

two seconds by appealing to the fact that the pendulum is 

100 centimeters long. However, is seems rather odd to 

maintain that the specific length of the pendulum ~ay~~~ it 
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to have a period of two seconas. The length of the penaulum 

explains but does not cause the duration of its period. 

(Cf. Hempel, 1965a, p. 352.) 

Finally, the most convincing reason for thinking 

that there is more to explanation than causation arises from 

the observation that there are a number of situations 

~nvolving negative facts where these facts serve to explain 

but have no causal role. As an example, suppose that Jones 

is the only person in his household who does not suffer from 

paresis. One perfectly good explanation for Jones' good 

fortune is that he has never contracted syphil is. But 

Jones' not having had syphi I is is not the sort of fact that 

would be said to cause his not having paresis; it ~£l~lo~ 

it but it does not ~~YS~ it. Indeed, it is problematic 

whether there even is a cause, let alone a negative one, of 

Jones' not having paresis. Consequently, there are certain 

cases where negative facts are capable of functioning in an 

explanatory capacity yet clearly have no causal force. 

Taken"collectively, these considerations caution 

against identifying explanatory relevance with causal 

relevance, since'not all explanatory facts are causal facts. 

Thus, it appears that any purely causal theory of 

explanation is fundamentally too weak, and therefore 

regardless of how Salmon might elect to amend his account in 

an effort to overcome the various difficulties discussed 

above, it seems that these efforts wi I I not be enough. And 
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although causal explanations might represent one important 

type of explanation, any fully adeQuate account of 

explanation must recognize that the notion of explanation is 

considerably broader than that of causation. 



CHAPTER 4 

EXPLANATION AND PRAGMATICS 

Although Hempel and Salmon hold diverse views about 

the specific nature of explanatory relevance, they 

neverthe1ess agree that this relation is an objective or 

formal relation which obtains between the explanans and the 

explanandum. Bas van Fraassen (1980, ch. 5), however, 

submits that any theory of scientific explanation which is 

based on a purely objective conception of explanatory 

relevance Is bound to fai.; for as he sees it, scientific 

el(planation is essentfally a pragmatic matter involving a 

relationship between theory, fact, a~d ~201~~t. On van 

Fraassen's view, an explanation is not the same as an 

argument, or a proposition, or a list of 

propositions; instead, it is an answer, an answer to a 

why-question where the nature of the question, as wei I as 

what constitutes a good answer to it, Is determined for the 

most part by pragmatic considerations. 

A Theory of Why-Qyestlons 

In discussing the nature of why-questions, van 

Fraassen (1980, p. 127) notes that a simple question such as 

·Why P?' is typically subject to a variety of different 

interpretations. As an example, the question 

69 
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(1) Why did Adam eat the apple? 

can be understood as asking one of at least three things: 

(la) Why was it Adam who ate the apple? 

(Ib) Why was it the apple Adam ate? 

(Ic) Why did Adam ~al the apple? 

The problem here is t~at each of these different 

interpretations calls for a different answer. A correct 

response, for example, to (la), such as, 'Because Adam was 

the first to get to the apple,' would be entirely 

inappropriate as an answer to either (lb) or (lc). In order 

to distinguish between these various interpretations, van 

Fraassen, following a proposal made by Bengt Hannson In an 

unpublished paper, suggests that the underlying structure of 

a why-question may ir.itial Iy be construed as 

(2) Why (is it the case that) P in contrast to X? 

where X serves as the ~2Dttasl-~!~~s which picks out certain 

alternatives to the t2~1~ P. The different senses 

associated with (1) can thus be understood in terms of the 

different wayS of fi Iling in the contrast-class: Why did 

Adam eat the apple (a) in contrast to Eve's or the snake's 

eating the apple, (b) in contrast to some other fruit in the 

garden, (c) in contrast to giving It back to Eve, etc? van 

Fraassen emphasizes that in most cases the alternatizes 

registered by the contrast-class are not explicitly stated. 

Instead, these "alternatives are generally Identified through 

the operation of various pragmatic considerations involving 
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the context in which the why-question Is posed. Thus, part 

of the meaning of a why-question is taken to be a function 

of certain contextual factors which implicitly determine the 

content of the contrast-class. 

There is an additional pragmatic feature of 

why-questions which is not brought out by reference to the 

contrast-class. According to van Fraassen, associated with 

each why-question is "the respsect-in-which a reason is 

requested, which determines what shall count as a possible 

explanatory factor, the relation of ~e.ljlD.at.Qr..:t L~!~.:t.aD~~" 

( p • 14 2 ) • The res p e c t - i n- w h i c h are a son I s r e que s ted I s 

said to be determined by a person's particular desires and 

Interests, and therefore It is not uncommon for the relation 

of explanatory relevance to vary from one context to 

another. In this way, the specific nature of the relevance 

relation, much I ike that of the contrast-class, Is typically 

a pragmatic matter oweing to the context in which the 

why-question arises. So given a particular context, van 

Frassen proposes that a simple why-question such as 'why P?' 

may be construed as an ordered triple <P,X,R> where P serves 

as the topic of the question, X the contrast-class, and R 

the relevance relation. 

In taking up the Issue of what counts as a correct 

answer to a why-question, van Fraassen requires that for a 

proposition A to qual ify as a good answer to the question 

<P,X,R), A must at I east be relevant, that is, A must bear 
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the contextually determined relevance relation R to the 

ordered pair <p,X). Once it is establ ished that A is 

suitably relevant, the explanatory value of A is then 

evaluated on the basis of three additional criteria: (i) 

the likelihood that A is true, (ii) the extent to which A 

favors the topic P over the contrast-class X, and (I Ii) a 

comparison of how successful A is in terms of the first two 

criteria relative to other relevant answers. 

Included within the general context In which a 

why-question arises is a body K of knowledge, consisting of 

accepted background theory and factual information, which is 

to be used in the evaluation of answers. In applying the 

first criterion, if I< should imply the denial of A, then A 

is rejected as an acceptable answer. Otherwise, the 

conditional probabi Iity of A given K is recorded, and then 

it tS a matter of turning to the other two criteria. 

The extent to which A favors P as against the 

members of the contrast-class X is also assessed on the 

basis of the accepted body K of knowledge, but not all of 

thJs knowledge can be used, since incluaed within K is the 

information that P is true and that each member of X is 

false. To avoid the threat of circularity, van Fraassen 

requires that only a certain part K(Q) of K Is to be used in 

applying the favoring criterion, namely, "that part of the 

background information which constitutes the general theory 

about [P and Xl, plus other 'auxiliary' facts which are 
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known but do not imply the fact to be explained" (Po 147). 

Just how K(Q) Is identified Is taken to be another 

contextual feature of explanation, but once this restricted 

body of knowledge Is selected, the degree to which A favors 

P over X is then a function of how well A redistributes the 

probabi I Ity function away from the members of X and towards 

A. That is, where K(Q) is used to establish the prior 

p r ob a b I I I tie san d A, Inc 0 n j u n c t Ion \of I t h K ( Q ) , the po s t e rio r 

probabilities, the measure of A's capacity to favor P over X 

1s based on the extent to which A Improves the probabll ity 

of P vis-a-vis that associated with the members of X when 

comparing the respective posterior probabi I ities to the 

prior probabil ities. van Fraassen is quick to point out, 

however, that the favoring criterion does not require that A 

raise the probabi I ity of P; Instead what matters is that A 

increase the minimum odds of P as against the members of X. 

As an illustration of how A might favor yet at the same time 

tower the probabil tty of p, van Fraassen (P. 148) presents 

the following·schematic example: 

Why El rather than E2, ••• ,E1000? 
Because A. 
peEl) = ••• = P(E10) =0.099 
P(Ell) • ••• • P(EIOCO) • 0.00001 
peEl/A) • 0.090 
P(E2/A) = ••• P(EIOOO/A) = 0.00001 

Without A, El is Just as I ikely as nine other competing 

candidates. But once A is introduced, El emerges as much 

more likely than al I the other alternatives, and although 
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the posterior probabi lity of El is now lower than its pr ior 

proabability, A still favors El over these other 

alternatives. Thus, what is Important in order for A to 

favor P over X is not that A be statistically relevant to P 

or that A make P highly probable, but rather that the 

posterior probability distribution based on A, in 

conjunction with KCQ), cater to P over X as compared with 

the prior probability distribution. 

Much of the explanatory worth of A depends on how 

probable A is as wei' as the degree to which it favors P as 

against X. But even if A fares well on both these counts, 

there might be some other answer which fares just as wei" 

if not better. Thus, as the final step in the evaluation of 

answers, the success of A must be compared with that of 

other relevant answers. In this regard, van Fraassen 

proposes that some answers have the capacity to ~£L~~n Q!t 

certain other answers in the statistical sense developed by 

Reichenbach and Salmon. That is, the answer A succeeds in 

screening off"another answer A' from the ·topic P just in 

case P(P/A) a P(P/A.A'). An answer that is screened off by 

another can generally be discarded. However, van Fraassen 

acknowledges that there are certain I Imitations to this 

screening off criterion, since when dealing with a fully 

deterministic theory it is conceivable that a particular 

why-question wil I admit of a number of relevant answers, 

each of which is screened off by some other answer that is 



75 

equally as good. Given this possibi lity, van Fraassen 

shrugs that the "most accurate conclusion is probably no 

more than that If one answer is screened off by another, ana 

not conversely, then the I atter is better in some respect" 

(P. 151). 

For van Fraassen, then, an explanation is 

essentially an answer to a why-question, and a good 

exp'anation is simply a good answer--that is, an answer that 

is I ikely to be true, favors the topic of the question over 

Its contrast-class, and is not screened off by some other 

successful answer. The nature of the question as well as 

the evaluation of answers Is largely a function of pragmatic 

considerations. Indeed, the role of pragmatics is so 

fundamental that van Fraassen regards scientific explanation 

as a part of applied rather than pure science. Or as he 

expresses it, scientific explanation is 

a use of science to satisfy certain of our 
desires;. and these desires are quite specific in a 
specific context •••• The exact content of the desire, 
and the evaluation of how well it is satisfied, 
varies from context to context. It is not a single 
desire, the same in al I cases, for a very special 
so r t 0 f t h I n g, but rat her, i n e a c h c as e, a d iff ere n t 
desire for something of a quite famll iar sort. 
(P. 156) 

And although van Frassen admits that his account is not as 

complete or as precise as he might I ike, he claims that it 

is nevertheless adequate for the purposes of coming to terms 

with what he takes to be the two main issues facing a theory 

of scientific explanation, namely, the problems of 
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rejections and asymmetries. 

Rejections and Asymmetries 

On occasion a request for expl~nation can not be 

fulf If led, even though the phenomenon that mot Ivtes the 

request is clearly within a theory's domain. For example, 

in the case of paresis, van Fraassen allows that It is 

possible to explain why Jones rather than his brother 

suffers from paresis, the reason being that Jones has a case 

of untreated syphl I is. It is not possible, however, to 

explain why Jones from among all those with syphilis fell 

victim to paresis, and therefore in this case a request for 

explanation is subject to rejection. 

In view of this type of case, van Fraassen submits 

that the Issue of whether a particular request for 

explanation comes to be rejected turns on the nature of the 

contrast-class associated with the initial why-question. If 

the question is, 'Why does Jones, in contrast to his 

brother, have paresis?', then the proposition that Jones has 

syphilis favors the topic of the question over its 

contrast-class, and this then serves as the appropriate 

explanation. However, if the contrast-class involves 

reference to other syphi I itics so that the question becomes, 

'Why does Jones, In contrast to other syphilitics, have 

paresis?', then no answer can be given since there seems to 

be no proposition which favors Jones' catching the disease 
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as opposed to the other syphil itics doing so. Consequently, 

this latter request can only be rejected. Given that the 

discrimination here is I argely a function of the 

contrast-class, van fraassen proposes that in general the 

rejections that occur among requests for explanation can be 

understood in terms of the specification of the 

contrast-class. 

The other main problem for which a successful theory 

must account concerns the asymmetr ies of explanation. In 

certain cases a particular condition is found to obtain 

exactly when some other condition obtains, yet one of the 

conditions might be explainable in terms of the other but 

not vice versa. For example, a galaxy exhibits a 

dlsttnctlve red shift if and only if it is receding from us 

at a certain rate of speed, and although it is possible to 

explain why the light we receive from the gala~y is shifted 

towards the red end of the spectrum by making reference to 

the receding behav~or of the galaxy, the converse does not 

hold to the effect that citing the red shift does not 

explain why the galaxy is moving away. van Fraassen 

suggests that the reason for this type of asymmetry I ies in 

the operation of the pragmatically determined relevance 

relation. That is, the reason that a certain condition can 

be used to explain another but not vice versa, even though 

the two conditions always obtain together, owes to the fact 

that what is taken to be explanatori Iy relevant is based on 



the nature of one's explanatory interests. Indeed, van 

Fraassen goes so far as to claim that given the right sort 

of context, a seemingly well-entrenched asymmetry can 

actually be reversed. 
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To sUbstantiate his claim that the asymmetries of 

explanation are reversible, van Fraassen offers a simple 

Hlustration involving a tower and its shadow. In an 

ordinary context, the height of a tower explains the length 

of the shadow it casts, but not conversely. But imagine a 

context In which It is known that the tower was erected for 

the sole purpose of creating a shadow that is just long 

enough to provide shade for a nearby terrace. Given this 

situation, van Fraassen maintains that it is quite 

conceivable that a correct answer to the question, 'Why is 

the tower so many feet high?' can be provided by citing the 

length of the tower's shadow. In the right sort of context, 

then, the contextual character of the relevance relation is 

said to have the effect of making it possible to explain the 

height of the'·tower In terms of the length of Its shadow. 

Thus, by appealing to the pragmatic nature of the relevance 

relation implicit in a request for explanation, van Fraassen 

seeks to accomodate as well as account for the asymmetries 

of explanation. 

In taking an explanation to be an answer to a 

why-question, van Fraassen claims that his pragmatic 

treatment of explanation is able to handle the rejections 
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and asymmetries that occasionally arise. But despite 

wnatever success van Fraassen might claim for his theory in 

regard to these two Issues, it seems that his theory is 

nevertheless subject to a number of profound difficulties 

which undermine some of the more basic features of his 

pragmatic conception of explanation. 

Formal problems 

Although van Fraassen construes explanatory 

relevance as essentially a pragmatic relation, he does 

impose various formal constraints on what qualifies as a 

good answer to a why-question. However, these formal 

constraints are fundamentally inadequate. To begin with, 

once the likelihood of a relevant answer is established, it 

is then important that the answer favor the topic of the 

question over Its contrast-class. This favoring criterion, 

however, is both too weak and too strong. To see that it is 

too strong consider the fol lowing example. 

Imagine, If you wi II, a discrete state system 

consisting of five distinct states Sl, ••• ,S5, the structure 

of which Is given by the following matrix: 

Predecessor 
State 

Successor State _1 ___ Sl ___ S~ ___ SJ ___ S~ ___ S2 
Sl 0.1 0 .9 0 
52 0 0 .4 .6 0 
53 0 0 0 0 1. 
54 0 0 0 0 1. 
S5 0 0 0 0 0 

The various values identify the probability that a certain 
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state, a predecessor state, is directly followed by some 

other state, a sucessor state. These values can be regarded 

as indicatl~g the nature of the laws which govern the 

behavior of the system. Suppose that on a particular 

occasion the system proceeds from 51 to S5 without passing 

through $3; it does, however, make use of $4. Why, we may 

ask, did the system's transpiring from $1 to $5 include 54 

in contrast to 53? Given only that the system began in S1, 

the prior probability that the transition Included 54 Is 

.96, whereas the prior probability associated with $3 is 

.04. However, suppose "that on the particular occasion in 

question the transition from 51 to 55 consisted in the 

sequence Sl, 52, 54, S5. \tJith this information, a 

satisfactoy answer to our why-question would seem to be, 

'The system's transpiring from $1 to $5 included $4 in 

contrast to 53 because from the Initial state 51 the system 

moved directly to S2, and once in S2 there was a .60 

probability that tt)e system would proceed to S4.' Allowing, 

as van Fraassen aoes, that low probabi lity events are 

amenable to explanation, this explanation for why S4 in 

contrast to S3 seems perfectly acceptable. But notice that 

this explanation does D~~ favor the topic of the question 

over Its contrast-class. In fact, the probability 

distribution is now shifted so as to favor the 

contrast-class over the topic. Th~t is, given the 

information provided by our answer, the probability that S4 



is included in the transition from S1 to S5 is now reduced 

from 096 to 060, whereas the probabi I i I ty that S3 ·is 

Included Is increased from .04 to .40. 
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The configuration of the discrete state system here 

Is admltedly a bit contrived, but it nevertheless lends 

itself to a number of physical interpretations. For 

example, the matrix of the system might be taken to describe 

the energy structure of a certain atom, where each state of 

the system represents a different energy level. Why did the 

atom occupy level S4 In contrast to $3 as it transited from 

SI to S5? Welt, because from" S1 the atom went on to occupy 

S2, and once In S2 it had a .60 chance of Jumping to S4. 

Again we seem to have a perfectly good explanation, but one 

which does not favor the topic of the question as opposed to 

its contrast-class. 

In addition to this discrete state s)stem 

illustration, there is a different and even simpler example 

to establ ish that the favoring criterion is too strong. 

Recall that van Fraassen maintains that the proposition that 

Jones has syphi I is explains why Jones, in contrast to his 

brother, suffers from paresis, since this proposition favors 

Jones' contracting paresis as opposed to his brother's 

gettjng the disease. Suppose, however, that it is already 

known that Jones is a victim of syphilis and that it is not 

suspected that there is any sort of connection between the 

two diseases. In this case, if someone were to ask, 'why 
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does Jones, who happens to be a syphilitic, have paresis in 

contrast to his brother's having the disease?', it seems 

that a correct answer coulo be issued by calling attention 

to the fact that Jones has syphi I is. But given that it is 

initially understood that Jones suffers from this disease, 

the proposition that Jones has syphilis no longer favors his 

catching paresis over his brother's doing so. That is, if 

it is already understood that Jones is a syphi litic so that 

this piece of information is in K(Q), and hence is taken 

into account in evaluating the relevant prior probabilities, 

then citing this fact about Jones wil I have no effect on the 

assignment of the posterior probabilities. In this case, 

the proposition that Jones has syphilis explains, but does 

not favor, Jones' coming to have paresis in contrast to his 

brother's catching the disease. 

If these remarks are sound, then it seems that van 

F r a ass e n iss Imp I y PI r 0 ng ins u p p 0 sin 9 t hat ago 0 d 0 r cor r e c t 

answer to a why-question must shift the probabi lity function 

4n way that Increases the minimum odds of the topic of the 

question over Its contrast-class. Otherwise, this type of 

favoring requirement has the effect of rul ing out certai n 

explanations which are in fact genuine. Thus, van 

Fraassen's favoring criterion is too strong. But more 

Importantly, it is also too weak. 

There are at least thO sorts of observations which 

Indicate that the favoring criterion is too weak. First, 
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much like certain features of the views expressed by Hempel 

and Salmon, this criterion requires that in many cases an 

indefinite number of conditions be cited as part of an 

exp'anation, where many of these conditions turn out to be 

too bizarre to be of any explanatory interest. For example, 

to explain why Jones, in contrast to his brother, has a case 

of paresis, It wil I not quite do to appeal to the simple 

proposition that Jones has syphi lis. This proposition 

favors Jones' catching paresis as opposed to his brother1s 

doing so, but there is another proposition which favors the 

former over the latter to an even greatr extent, namely, the 

proposition that Jones has syphl lis and has avoided being 

struck by a nuclear blast and has avoided being smashed by a 

passing meteor and has avoided being bitten by a venomous 

snake and etc. By identifying these additional conditions, 

this alternative proposition makes it even more likely that 

Jones, in contrast to his brother, wi I I come to have 

paresis. Therefore, according to van Fraassen1s favoring 

criterion, this alternative proposition counts as a better 

explanation. But surely this is not right since these 

additional conditions seem entirely irrelevant, and 

furthermore it is doubtful that al I these conditions could 

ever be cited. 

For the second obse~vation, consider the fol lowing 

situation. Suppose we wish to explain why Jones rather than 

Smith has a case of paresis and suppose that ~~~b 
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individuals happen to have syphi lis. In this case, it seems 

that there is no explanation for why Jones, in contrast to 

Smith, has paresiso However, if it is not known that Jones 

is a carrier of syphi lis so that this piece of information 

is not a part of the restricted background knowledge K(Q), 

then the proposition that Jones has syphil is wil I favor 

Jones' catching paresis as opposed to Smith's getting the 

disease. In this situation, the proposition that Jones has 

syphilis has the effect of raising the probability that 

Jones is a victim of paresis, while leaving the probability 

that Smith has paresis unchanged. Moreover, this 

proposition seems to favor Jones' catching the disease as 

opposed to Smith's doing so to a greater extent than any 

other suitable proposition. Nevertheless, citing the fact 

that Jones has syphilis does nothing to help explain why 

Jones, in contrast to Smith, has a case of paresis when 

Smith himself is also a syphil itic. Indeed, inasmuch as 

they both suffer from syphilis, it seems that no explanation 

can be given. 

Thus, van FraBssen"s favoring criterion is both too 

weak and too strong, and as a result his theory is unable to 

account for the rejections that arise In connection with 

certain requests for explanation. But even if van Fraassen 

should come UP with a more suitable favoring criterion, this 

is not the only formal requirement that stanas in need of 

repair. 
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The final criterion to be used in the evaluation of 

answers is the screening off criterion. If more than one 

answer favors the topic of the question over its 

contrast-class, then those answers that are not screened off 

are to be preferred to those which are. As an illustration, 

van Fraassen appeals to the case of a fall ing barometer. 

Both a barometer·s registering a fal I in atmospheric 

pressure and the incursion of a low pressure area favor the 

occurrence of a storm as opposed to the continuance of 

pleasant weather. But since the latter happens to screen of 

the former, and not vice versa, the screening off criterion 

allows that citing the presence of a low pressure area 

provides a better explanation than reference to the fail ing 

barometer. 

Although the screening off criterion works wei I in 

the standard barometer example, there are other cases where 

jt Is clearly problematic. For example, Imagine an 

Indeterministic lighting system where a light switch is 

independently·connected to two I ights, one red and the other 

blue, and suppose that these two I ights go on only ~hen the 

switch is fl ipped. Further suppose that the connections 

between the switch and the two lights are Irreducibly 

statistical in nature so that sometimes the lights do D~1 go 

on when the switch Is flipped, although they usually do. 

Moreover, d~spite the fact that there is no direct 

electrical connection between the two lights, they are 
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nevertheless linked to the switch in such a way that the red 

light goes on when and only when the blue I ight goes on. In 

th is case, if someone were to ask, 'Why di d the red light go 

on rather than remain off?' a correct explanation could be 

provided by noting that the switch was flipped, and indeed 

this answer favors the topic of the question over its 

contast-class. But so does an alternative answer which 

makes reference to the fact that ~b~ Q!Y~ !l~b~ ~~Dl ~D. In 

fact, given the configuration of the lighting arrangement, 

this second anSHer effectively screens off the first answer, 

but not conversely, and therefore according to the screening 

off criterion, citing the fact that the blue I ight went on 

Is the better of the two explanations. But that is absurd. 

That the blue light went on is clearly irrelevant from an 

explanatory point of view. Thus, the screening off 

criterion breaks down in this situation, and in general this 

cr iter I on wi I I fai I whenever two independent effects ar ise 

together from a common Indeterministic source. 

The trie failure of the screening off criterion is 

not altogether surprising, since it is quite obvious that 

the criterion Is introduced as an ad hoc device oesigned to 

ward off certain standard counterexamples and in no way fits 

with any naturalness into van Fraassen's basic conception of 

explanation as a pragmatic application of science. In any 

event, van Fraassen must develop some alternative criterion 

by which to narrow the set of answers that favor the topic 
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of a given why-question over Its contrast-class so that this 

set includes only those answers which are genuinely 

explanatory. Otherwise, his account is vulnerable to a 

number of common cause type of counterexamples. 

The formal requirements that van Fraassen imposes on 

a correct answer to a why-question thus seem not to work. 

These requirements not only countenance a number of answers 

which are clearly inadequate, but also dismiss certain 

answers which are adequate. Moreover, there is nothing in 

these requirements to rule out circular explanations: 

Why A in contrast to X1 
Because A is true and each member of X is false. 

This answer perfectly favors the topic of the question over 

~ts contrast-class ana also screens off any alternative 

answer, but of course this kind of circular answer is 

without any explanatory value. In fairness to van Fraassen, 

however, it should b ep 0 i n ted 0 u t that he readily admits 

that his account is not intended to solve what he considers 

to be the trapitional problems of explanation, such as the 

common cause type of problem. And although he also 

confesses that he has less confidence in the specific formal 

features of his theory than he does in his more general 

pragmatic account of why-questions, he does regard his 

account as adequate for the purposes of handling the 

rejections and asymmetries associated with explanation. But 

as we have already observed, his account Is less than 



successful in dealing with the issue of rejections, and 

furthermore I think it can be shown that his treatment of 

the asymmetries issue rests on certain confusions. 

The Problem with Pragmatics 
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In taking explanatory relevance to be a pragmatic 

relation which caters to a person's individual desires and 

interests, van Fraassen alleges that it is possible to 

explain the height of a tower on the basis of the i~ngth of 

its shadow. There Is, however, something very odd about 

this. It Is not implausible to suppose that in the 

appropriate context a person's sense of curiousity about the 

height of a certain tower can be satisfied by pointing out 

that the shadow is of such-and-such a length, but citing 

this fact falls to afford anything like a scientific 

explanation for the height of the tower. After all, no 

self-respecting scientist would ever consider explaining the 

height of the tower in terms of its shadow. And although 

reference to the length of the shadow might in a certain 

context serve as an appropriate answer to the question, 'Why 

is the tower so many feet high?', this only shows that not 

all answers to why-questions are explanations. Indeed, as 

both Hempel (1965, PP. 334-335) and Salmon (forthcoming, 

PP. 6-7) have emphasized, not every why-question is Intended 

as a request for explanation. If we ask, to use one of 

Salmon's examples, w~y one employee received a larger raise 



than another, we are not thereby seeking a scientific 

explanation for the action; rather, we want a IDQLal 

Jy~11!1~~112~~ something which might be expressed in terms 

of some female employee having previously been paid less 

than her male counterpart. Thus, not al I why-questions 

function as a request for explanation. 
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Of those why-questions which do call for explanatory 

information, only some are actually concerned with an 

explanation in the scientific sense. 'Why did you turn out 

the lights?' is an example of a question which registers a 

request for explanation, but it is not a ~~1~n11!1~ 

explanation that is sought. Instead what is wanted is 

something that might be called a £La~11~sl expianation--Why 

did I turn out the I ights?, because I am trying to save 

electricity. This answer explains why I turned the lights 

off, but there is nothing particularly scientific about it. 

Consequently, there seems to be more to a scientific 

explanation then being an answer to a why-question. 

Part cif the problem here is t~at van Fraassen is of 

the impression that to qualify as scientific an explanation 

need not single out certain facts which bear some objective 

relation to the event to be explained; Instead, it need only 

draw upon some scientific theory and experimentation, as 

opposed to old wives' tales. But clearly this is not enough 

since it fails to adequately distinguish scientific 

explanation from practical explantion, which also relies on 
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established empirical fact. Generally speaking, it seems 

that what is distinctive about scientific explanation is 

that it is concerned with the physical or nomological basis 

of some fact or event. Understood In thJs way, it is 

evident that the height of a tower is not the sort of fact 

that can be given a scientific explanation in terms of the 

length of its shadow. If any sort of explanation is to be 

found here, It is going to be of the nonscientific variety. 

By failing to recognize that not all why-questions 

serve as requests for scientific explanation, van Fraassen 

seems to conflate scientific explanation with practical 

explanation, and as a result his proposed solution to the 

asymmetries issue Is at best a solution to this problem as 

it pertains to the matter of practical explanation. 

However, van Fraassen's handling, or mishandling, of the 

asymmetries Issue highlights what I take to be the basic 

problem with treating explanation as an exercise in 

pragmatics. 

By aliowing explanatory relevance to vary from one 

context to another depending on one's particular desires and 

~nterests, It seems that van Fraassen1s account is much too 

general to qualcfy as a theory of scientific explanation. 

At one point he submits that the force of the contextuallY 

determined relevance relation underlying a why-question 

might range from "give me a motive strong enough to account 

for the action" to "give me a statistically relevant 
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preceding event not screened off by other events" to even 

"give me a common cause" (P. 144), but if this is al I that 

he has to say about the specific nature of explanatory 

relevance, then he really has not provided anything I ike a 

theory of scientific explanation. By not placing any 

restrictions as such on the scope of the relevance relation 

and instead letting relevance be determined on the basis of 

whatever a person's particular interests might happen to be, 

4t seems more fitting to regard van Fraassen's account as a 

theory of 2r~gmi11~ or 2~rs~o~1 explanation rather than 

scientific explanation. It is not implausible t~ view 

explanatory relevance as a function of a certain interest, 

say, some type of sc ient if ic interest, but if th Is approach 

is adopted it is then necessary to articulate just what type 

of interest this is that uniquely underlies scientific 

exp'anatlon and sets it apart from other kinds of 

explanation. When we seek a scientific explanation is our 

interest essentially one of learning about some law which 

covers the event to be explained, or the causes that bring 

it about, or the factors that are statistically relevant to 

,ts occurring, etc.? By letting this interest consist in 

whatever the person raising a why-question has in mind, van 

Fraassen falls to clarify In any Interesting way the nature 

of explanatory relevance as it applies to scientific 

exp'anatlon. 

Contrary, then, to what van Fraassen claims to be 
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the case, It seems that his pragmatic account of explanation 

fails to accomodate ~nat he himself views as the two main 

problems facing a theory of explanation, namely, the 

rejections and asymmetries issues. Moreover, given that the 

formal requirements he Introduces as part of his theory are 

both too weak and too strong, his account is subject to a 

number of traditional problems as well. But the chief 

dl fflculty with van Fraassen's program is that his basic 

conception of explanation as a pragmatic application of 

science seems fundamentally wrong. By taking an explanation 

to be an answer to a why-question where the nature of 

explanatory relevance is a function of various pragmatic 

considerations, there is simply too much left to the whims 

of an individual's desires and Interests. Indeed, Inasmuch 

as van Fraassen al lows explanatory relevance to be most 

anything a person wonts it to be, he thereby fai Is to come 

to terms with the central task underlying a theory of 

scientific explanation, which is to clarify in some 

Interesting ana precise way the nature of this relation.

Consequently, it is difficult to see in what sense van 

Fraassen .s entitled to regard his account as providing 

anything J ike a theory of scientific explanation. This is 

not to say, however, that pragmatic considerations have no 

role whatsoever in scientific explanation. Rather, it seems 

that any plausible theory of scientific explanation which 

does incorporate an element of pragmatics will have to be 
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radically different than the theory van Fraassen proposes. 



CHAPTER 5 

EXPLANATION AND NOMIC RESPONSIBILITY 

None of the three views aiscussed in the last three 

chapters seems to succeed in providing an adEquate- account 

of scientific explanation. Although there are aifficulties 

which are pecul iar to each of the theories proposed by 

Hempel, Salmon, and van Fraassen, there is at least one 

problem which is common to all three positions; for in their 

original forms, each view features the unreasonable demand 

of requiring that in many cases an indefinite number of 

facts be cited as part of the explanation, where many of 

these facts turn out to be too bizarre to carry any 

explanatory value. But despite the problems facing these 

positions, each account provides valuable clues as to what a 

successful theory of explanation might look like. I wil I 

now draw upon these clues in an effort to construct a theory 

of scientific explanation which overcomes the problems 

encountered by these other positions, and which also 

accounts for the rejectloris and asymmetries issues. 

The Analysandum 

On the view I wish to develop, a scientific 

explanation is a proposition S which conforms to the schema, 

'S is a scientific explanation for why It is the case that 

94 
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pe, where 'P' expresses a certain singular fact about the 

world. An exptanation is thus not the same as an answer to 

a why-question. If S explains the fact that p, then S 

counts as an explanation even if the question, 'why P?' 

should never arise. This is not to deny, however, that 

there might be some heuristic value attached to approaching 

the proble~ of exp'anation as if an explanation were an 

answer to a why-question, ana indeed on occasion I wi I I 

treat certain aspects of the problem in just this way. 

However, it is important to keep in mind that the manner in 

which an issue is approached is quite distinct from any 

commitment one might have in regaro to the underlying nature 

of the issue itself. The key to understanding the nature of 

scientific explanation lies, I believe, in a clear 

articUlation of the object of explanation. In dealing with 

the explanation of singular facts, it is commonly supposed 

that the fact to be explained consists in a simple fact of 

the type indicated by 'x is F.' (See, for example, Hempel, 

1962, p. 125.) This is not quite correct, however; for 

typically when we wonder why a particular fact obtains, the 

object of our curiosity is not the simple fact itself, as 

such, but instead what might be called an si£~£! of the 

fact. Or as van Fraassen (1980, P. 127) points out his 

discussion of whY-Questions, in seeking to Understand why 

Adam ate the apP'e, our interest is best expressed as a 

concern not about the fact consisting in Adam's eating the 



apple, but rather about something a bit more specific, such 

as why A~~m ate the apple, or why Adam ate the £££1~, or why 

Adam a1~ the apple. van Fraassen's proposal for handling 

this issue Involves introducing a contrast-class as part of 

the underlying structure of nhy-questions, so that a 

question of the general form, 'Why P?', is to be reyaroed as 

having the more basic form, 'Why P in contrast to X?' And 

although this appeal to considerations of a contrast-class 

is not without considerable ~erlt, it nevertheless obscures 

the importance of identi fying the .1l:£~ of contrast that is 

effected. What is needed is a more careful treatment of the 

contrast that arises in these cases. 

The Oblect of Explanation 

The object of explanation as it pertains to the 

explanation of singular facts is not some simple fact, such 

as the fact that x is F, but instead some aspect of of the 

fact, an aspect which focusses on either the subject x or 

the property F. If in searching to discover why x is Four 

Interest Is specifically about why x is E, then this aspect 

can be understood in terms of a ~~o1r£~1 10 eL~e~r!l: that is 

registered In the contrast that obtains between XIS being F 

and x's being, say, G. Or alternatively, our interest may 

be regarded as focussed on why the fact that x is F obtains 

rather than some other (nonactual) fact, such as the fact 

that x is G, where the only difference (other than 
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actuality) between the two facts involves a aifference in a 

certain property. In this case, the object of explanation 

may be viewed as consisting in the fact that x is F rather 

than some other property G. This may seem a rather odd sort 

of fact, but for heuristic reasons it will be convenient to 

talk this way. With this qualification In mind, both the 

fact that Adam ate the apple rather than some other fruit in 

the garden and the fact that Adam ate the apple rather than 

giving It back to Eve can be said to exhibit this type of 

contrast In property. But now if in wondering why x is F 

our curiouslty happens to be directed more towards the 

subject which exemplifies F rather than towards F itseif, 

then this interest Is grounded in a ~~ntL~~t lD ~UQj~~t 

which is featured in the contrast between xes being F ana, 

for example, yes being F. And In this case, the object of 

explanation may be construed as consisting in the fact that 

x, rather than some other subject y, is F. That Adam, 

rather than the snake, ate the apple can be classified as 

exhibiting a contrast in subject. 

What I wish to draw from this is that the object of 

eXP'anatlon is best conceived as a 'complex' fact which 

highlights a certain contrast in terms of either a contrast 

in property or a contrast in subject. Fai lure to observe 

this distinction accounts for some of the difficulties 

encountered by Salmon's causal conception of explanation. 

For example, recal I that on Salmon's view the fact to be 
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explained Is determinea by a why-question whch specifies an 

Initial reference class--'Why is this x, which is an A, a 

81' Once the reference class A is identified, an 

explanation, according to Salmon, proceeds by partitioning A 

in terms of various statistical relevance relations, which 

are then shown to be causally relevant on the basis of 

underlying causal processes. If, bowever, A is homogeneous 

so that no partition is possible, then an explanation can 

not be given. So for Salmon, if the class of syphilitics 

admits of no relevant partition with respect to catching 

paresis, then there is no explanation for why Jones, who is 

a person with syphi I Is, contracted paresis. But as pointed 

out earlier (P. 56), this aoes not seem right, for there is 

a rather obvious re~son for ~hy Jones contracted paresis--hg 

ba~ ~~£bl!l~. Bejng a victim of syphi lis explains why 

Jones, a syphll itic, suffers from paresis. Or to express it 

more accurately, the proposition that Jones has syphi I is 

explains why he has paresis (a1b~( 1han D~D£a(~~l~. This 

proposition also explains why Jones, rather than his brother 

who does not have syphilis, suffers from paresis. However, 

it does not succeed in explaining why Jones, rather than 

some other syphilitic, has paresis. 

The problem here is that in insisting upon some 

factor which creates a statistically relevant partition 

within an Initial reference class, Salmon's account in 

effect miscontrues the object of explanation to always 
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consist in a fact featuring a contrast in subject--'Wny is 

And as a result, his 

account is unable to distinguish, and hence fails to 

accomodate, the rather common case where our interest is 

directed specifically towards a contrast in property, such 

as when we wish to understand why Jones has paresis rather 

than no paresis at all. In fact, Salmon's account is unable 

to come to terms with the case where our concern focusses on 

a contrast In subject which extends beyond membership in the 

Initial reference class, e.9~' 'Why is this A, rather than 

that A*, a B?' 

More to the point, though, the real significance of 

recognizing the distinction between the two types of 

contrast I ies in the observation that when the fact to be 

explained features a contrast in subject, this then requires 

a somewhat different explanation than if the contrast were 

to consist in a contrast in property. To suppose otherwise 

teads to certain confusions which are responsible, at least 

In part, for the fai lure of van Fraassen's pragmatic account 

of explanation. For example, in treating an explanation as 

an answer to a why-question, van Fraassen submits that the 

issue of when a request for explanation warrants being 

rejected turns on whether there is an answer which favors 

the topic of the question over its contrast-class, and 

though something I ike this might work if the contrast that 

is drawn represents a contrast in property, it clearly fails 
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if the contrast happens to be a contrast in subject. That 

Jones has syphilis explains and also favors, in van 

Fraassen's sense, Jones' contracting paresis as opposea to 

his not catching It. But as noted earlier (PP. 83-84), this 

proposition also favors Jones' coming to have paresis in 

contrast to Smith's getting the disease, since it has the 

effect of raising the probability that Jones will be 

stricken while leaving the prbabillty that Smith will be a 

victim unchanged. Yet if Smith happens to be a carr ier of 

syphilis, then presumably there Is no explanation for why 

Jones suffers from paresis in contrast to Smith's aoing so, 

even though the favoring requirement Is satisfied. The 

success and failure here of van Fraassen's favoring 

criterion highlight the significance of identifying whether 

the fact to be explained features a contrast in property as 

opposed to a contrast in subject. Indeed, as alluded to 

above, these two types of contrast must be dealt with 

differently, and therefore in giving an analysis of'S is a 

scientific explanation for why it is the case that PI, it 

will be necessary to consider the case where P features a 

contrast in property of the type indicated by 'x is F rather 

than G' and also the case where P features a contrast in 

subject of the type indicated by 'x, rather than y, is F.' 

But before turning to examine these caseSI It wi II prove 

instructive to first reflect on the purpose of explanation. 
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The Purpose of Explanation 

What exactly 6s it that a scientific explanation is 

supposed to provide? In general, it seems that an 

explanation is designed to furniSh information which imparts 

insight Into why something Is the case. But what sort of 

information might this be? If we ask, for example, why 

Jones was attacked rather than ignored by the bear, it seems 

that what we are interested in is information which gives us 

an understanding of something like the 'reason behind' the 

attack. However, it is not a religious reason that is 

sought, something which might indicate how Jones' ordeal 

fits into some grand scheme engineered by God; nor is it a 

logical reason. Since our concern is of a scientific 

nature, It seems that what we seek to discover is the 

.D~m~l~,gl~.al reason behind the maul ing. Presumably the 

bear's attack of Jones did nct occur ex nihilo, for there 

must have been some state of affairs or other which prompted 

the attack. Perhaps in his efforts to photograph the bear, 

Jones provoked the mauling by un~ittingly positioning 

h Imsel f between the bear and her cubs. Or perhaps the odor 

of the insect repel lent Jones was wearing sufficiently 

antagonized the otherwise gentle bear. In any case, it 

seems that what is at issue here is an interest to 

understand the reason behind the bear's attack of Jones in 

terms of the conditions which were ogml~~!!~ tf~£gD~!~lf for 

the attack, so that once we discover in what these 
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conditions consist, we wi I I then understand why the attack 

took place. And in general, It seems that the purpose of a 

scientific explanation is to Impart an unaerstanding of the 

reason behind the fact to be explained by providing 

information which identifies the conditions nomically 

responsible for the fact's coming to obtain. 

Given this brief characterization of the purpose of 

explanation, I wish to propose that in the case of 

scientific explanation, explanatory relevance Is essentially 

a nomological relation which is to be analyzed in terms of 

the notion of nomic responsibility. What is needed, of 

course, is an expl icatlon of this notion of nomic 

responsibi lity. 

The Analysis of Nomic BespoDsibj Ijty 

Intuitively, the conditions nomlcally responsible 

for a certain fact consist In the conditions which 'brought 

1t about.' To make this more precise, the notion of nomic 

responsibility can be analyzed in terms of nomological 

relevance. There are, however, two types of nomological 

relevance, both of which are of interest. For the first 

type, Y is ~~~tl~ nomologically relevant to X only if the 

conditional probability of X given Y Is different than that 

given not-yo However, weak nomolgical relevance is not to 

be confused with statistical relevance, since the former 

presupposes a modal, as opposed to a simple relative 
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frequency, Interpretation of probability which allows for 

single-case propensities. On this interpretation, the 

conditional probabi I Ity of X given Y indicates not the 

actual reJatlve frequency associated with X ana y, but 

rather the ~lL!~s! frequency, the relative frequency ~ith 

which X ~~Y!Q obtain if Y were to obtain an indefinite 

number of times. (See, for example, van Fraassen, 1980, 

pp. 187-1Q4, for a recent and fairly precise account of a 

modal interpretation of probability.) To avoid confusing 

weak nomological relevance with statistical relevance, 

'Pm(X/Y)I wi II hereafter be used to indicate the conditional 

probability that arises in accordance with a modal 

interpretation of probability. With this in mind, 

(1) Y Is weakly nomologically relevant (WNR) to X iff: 
(i) Pm(X/YJ oJ Pm(X/not-Y)j 

(jl) neither Y nor not-Y logically necessitates 
either X or not-X. 

(X and Yare taken to be 'nondisjunctive l facts or states of 

affairs where X logically necessitates Y just in case it is 

logically Impossible that X obtain and Y fail to obtain. 

Also, the negation associated with the expression 'not-VI, 

as well as with other similar expressions unless otherwise 

indicated, is to be understood in terms of narrow scope.) 

There is thus a subjunctive character to WNR which 

makes it a bit stronger than mere statistical relevance. 

Certain conditions which happen to be statistically relevant 

by virtue of some p~rely accidental association turn out to 
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be nomologically irrelevant. For convenience, WNR can be 

divided into two basic forms: 

(2) Y is positivley WNR to X iff: 
( I) Y Is WNR to X; 

(I I) Pm(X/Y) > Pm(X/not-Y1; 

and 

(3) Y Is negatively WNR to X iff: 
(i) Y is WNR to X; 

( I I) Pm ( X I Y ) < P m ( X I n 0 t- Y) • 

Although WNR is stronger than statistical relevance, 

it is much too weak a relation with which to adequately 

characterize the notion of nomic responsibility. The 

prob I em is not an un"fami I j ar one. Imag i ne a r ather spec i a I 

lighting system In which pushing a certain button 

independently brings about both a red light's going on and a 

blue light's going on. For reference, let 'A' stand for the 

fact that the button is pushed, 'B' for the fact that the 

red I ight goes on, and 'C' for the fact that the blue light 

goes on. Suppose now that over and above A's bringing about 

both Band C, the ~~l~ way that Band C can obtain is if A 

obtains. Thus, in addition to forming what might be called 

a perfect nomological fork, these three facts are 

nomologlcally equivalent to each other in the sense that it 

is physically impossible for one of the facts to obtain 

without the other two. In this case, although both A and B 

are WNR to C, only A, by hypothesis, is actually responsible 

for bringing about C; B Is simply a concommitant effect of A 

and plays no part in the realization of C. But by virtue of 
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what criterion is A to be distinguished from B in terms of 

the condition responsible for C? 

If we suppose that both A and B temporally precede 

C, then it is clear that no purely temporal criterion will 

succeed in making the necessary discriminations. Even if A 

should precede B in each physically possible world in which 

the three facts obtain, a criterion which favors the 

earliest of the two would still not allow us to favor A over 

B as the fact responsible for C. The problem here is that 

this type of temporal criterion is unable to distinguish the 

case where A independently· brings about both Band C to form 

a nomological fork from the case where the two I ights are 

connected in a series so that there is a genuine succession 

of influence in whicr A first brings about B and then B in 

turn brings about C. Moreover, any attempt to discriminate 

between A and B on the basis of some temporal feature 

arbitrarily rules out the possibility of some fact 

simultaneously bringing about some other fact. This type of 

simultaneous Influence may seem a bit odd, but there are 

cases where it does seem to operate. For example, the fact 

that a pendulum has a certain length is responsible, at 

least in part, for Its having the period it does, yet there 

is no time at which the one fact obtains ~ithout the other. 

For these reasons, then, considerations of temporal 

relations wi" not adequately distinguish A from B vis-a-vis 

their capacity to bring about C. 
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From our earlier discussion of Salmon's position 

(P. 63), it is evident that an appeal to some 

spatia-temporal process connecting A to C, yet absent from B 

to C, wi I I not work since this in effect begs the question 

against action at a distance. It might be suggested that 

the whole idea of action at a distance is not such an 

unreasonable question to beg, but 1 think It must be 9ranteo 

that a crJterion which does not rule out the operation of 

action at a distance Is to be preferred to one that aoes. 

And in any case, a criterion which requires the presence of 

an interconnecting physical process runs afoul of various 

cases involving negative facts. Under ordinary 

circumstances, for examp'e, the fact that there is no oxygen 

in a given chamber is responsible for the fact that a cry 

match does not I ite when struck, but there is no 

Interconnecting physical process which links the two facts. 

Inasmuch as A, B, and C al I bear the same 

statistical relavance relations to each other, no 

statistical criterion--such as the statistical screeninJ off 

criterion developed by Reichenbach and Salmon, and endorsee 

by van Fraassen--wll I succeec In suitably distinguishing A 

from B. Indeed, even a more sophisticated counterfactual 

criterion wi I I not do. Since A, B, and Care nomologically 

equivalent to one another, these three facts are in effect 

nomologically inseparable. If anyone of these facts were 

to obtain the other two would also obtain, and if any one of 
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the facts were to fal I to obtain the other two would 

likewise fai I to obtain. Thus, it is difficult to see how 

any standard treatment of the counterfactual relations that 

hold between A, B, and C might pick out A over a as the fact 

responsible for bringinhg about C. 

At this point it might be doubted whether it is even 

meaningful to discriminate between A and B by supposing that 

tt is only A which is responsible for C. Indeed, if these 

three facts are nomological Iy inseparable and there is no 

spatio-temporal process I inking one fact to another, then in 

what sense could A ever be said to be uniquely responsiole 

for bringing about C? This question does seem to carry a 

certain poignancy, but I think it would be a mistake to 

dismiss the issue here as a mere psuedo-problemj for surely 

it is not Impossible to conceive of the lighting system 

arranged in such a way that the fact that the button is 

pushed operates at a distance to independently bring about 

both light's going on in the manner of a perfect nomological 

fork, where t~e blue I ight's going obtains prior to the re~ 

• Ight's going on yet has no part in the latter's coming to 

obtain. And furthermore, it seems that we can at least 

conceptually distinguish this case from a situation where 

there is a linear progression of influence in which the 

button's being pushed brings about the blue light's going 

on, and then this in turn brings about the red I ight's going 

on. In view of these considerations, the issue seems to be 
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a genuine one, and therefore the problem remains of how to 

discriminate between A and B In terms of their relationship 

to Co 

Inasmuch as it is physically impossible for one of 

the facts to obtain without the other two also obtaining, it 

seems that the only alternative is to appeal to certain 

subjunctive considerations which go beyond the restrictions 

imposed by the preval~ing physical laws. Given the existing 

laws of nature, it is true, by hypothesis, that if B were to 

obtain then C would obtain--the only way that B would obtain 

is if A had already obtained, and if A were to obtain then C 

would obtain. But if A rather than B is actually 

responsible for bringing about C, then intuitively it seems 

that this would be registered by the fact that If, contrary 

to the existing laws, A were to somehow obtain without d, 

then C would sti II obtain; however, if B were to obtain 

without A, then it is false that C would then obtain. This 

type of counterlegal situation where A ana B are allo~ed to 

obtain Independently of each other seems to provide the 

makings of a criterion by which to favor A over B in regard 

to the fact responsible for C. But given that It is 

initially assumed that both Band C are brought about by A 

to form a perfect nomological fork, how could B obtain 

without A? It is not too difficult to picture what it might 

be like for A to obtain without B, but ho~ are we to 

understand B's coming to obtain without A when A happens to 
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be the fact resposible for bringing about B1 

To accomodate the counterlegal situation where 0 

obtains without A, it seems that we must allow for some fact 

other than A to serve as the source of B's obtaining. But 

not just any fact wi II do, for if loIe suppose that B can 

obtain as the result of, say, 0, then we must make sure that 

o does not also have the effect of bringing about C. Thus, 

o must be some initially irrelevant fact which provides a 

·neutral' basis for B's obtaining, To make this more 

precise, if we suppose that Y is nomologlcally irrelevant to 

X Just in case Pm(X/Y) ~ Pm(X/not-Y), then 

(4) X obtains neutrally iff X is directly caused to 
obtain on the basis of some Y such that Y is 
Initially norrologically irrelevant to X and also 
to each Z which is WNR to.X. 

In I ight of (4), it is possible to understand how B might 

obtain without A. That is, if there were some nomologically 

Irrelevant fact 0 which allo\o<s B to obtain neutrally, then 

it seems that B would then obtain without Aj and in this 

case C, presumably, would not obtain. But if A were to 

obtain neutrally, then C would obtain. This talk of having 

some fact obtain neutrally may seem a bit unusual, but given 

the lack of success of the other proposals, this seems to be 

about the only Bvai lable means by which to distinguish 

between A and B in terms of their relationship to C. If A 

rather than B is truly responsible for C, then this would be 

indicated by the fact that if A were to obtain neutrally, 
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then C would obtain; yet if B were to obtain neutrally, it 

is false that C would then obtain. 

This difference exhibited by A and B at the 

counterlegal level where each is allowed to obtain neutrally 

gives rise to the notion of S1t20g nomological relevance. 

Let 'Pm*(X/Y)' be a measure of the relative frequency with 

which X would obtain if Y were to obtain neutrally an 

Indefinte number of times. Given this characterization, 

(5) Y Is strongly nomologlcal'y relevant (SNR) to X iff: 
(I) Y is WNR to Xi 

(ii' Pm*(X/Y) , Pm*(X/not-Y). 

And analogously, 

(6) Y is positively SNR to X iff: 
CI) Y Is wNR to Xj 

(Ii) Pm*(X/Y) > Pm*(X/not-Y); 

(7) Y is negatively SNR to X iff: 
Ci) Y Is WNR to. X; 

(I I) Pm*<X/Y) < Pm*(X/not-Y). 

As we have observed, both A and Bare WNR to C, but 

inasmuch as Pm*(C/B) c Pm*(C/not-B), B thereby fails to 

count as SNR to C. A, on the other hand, is SNR to C, since 

Pm*(C/A) > Pm*(C/not-A). Thus, the fact that only A is SNR 

to C provides the basis by which A, as opposed to B, can be 

said to be nomically responsible for bringing about C. And 

in general, the conditions nomica"y responsib Ie for 

bringing about a certain fact can be identified with the 

minimal conditions that are SNR to it. That is, 

(8) The set of conditions Ml, ••• ,Mk is nomical'y 
responsible for the fact that P iff it Is the case 
that P and each Mi is such that: 



(i) Hi obtains; 
(ii) Hi Is SNR to P; 

(I il) there is no MJ distinct from Mi such that 
either Hi logically includes Mj or ~lj 
logically necessitates Hi, and Pm(P/Mi) = 

·Pm(P/Hj). 
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(Condition (ii i) is required in order to ensure that eacr. Mi 

is minimally sufficient in the sense that it aoes not 

contain any superfluous material of the sort featured in 

Kyburg's example of the hexed sample of table salt that 

dlssovles in water. See PP. 19-23 for a discussion of this 

problem and for the characterization of logical inclusion.) 

By analyzing nomic responsibi I ity in terms of SNR, 

this notion emerges as a rather broad notion which is a bit 

weaker than that of causation. The fact, for example, that 

Jones does not have syphil is does not cause him not to have 

paresis, but the for~er nevertheless turns out to be one of 

the conditions nomically responsible for the latter. But 

now given that the notion of nomic responsibility is 

actually weaker than that of causation, it seems that 

inctuded among the various facts nomically responsible for 

some t h i n gas s Imp I e as Jon e s' not h a v i n g par e sis w I I I be a 

number of bizarre conditions, such as the fact that Jones 

has avoided being struck by a nuclear blast. And if 

explanatory relevance is supposed to be a nomological 

relation which is grounded in the notion of nomic 

responslb i I I ty, then this feature seems to create a fami liar 

problem; for although it must be recognized that the fact 
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that Jones has avoided being struck by a nuclear blast is 

one of the conditions which is in some way nomically 

responsible for his not having paresis, this is not the sort 

of fact to which scientists would ordinari Iy appeal in 

explaining Jones' condition. Moreover, there seems to be an 

indefinite number of similar facts, such as Jones' avoiding 

being smashed by a passing meteor, Jones aVoiding being 

bitten by a venomous snake, etc., that must also be counted 

among the conditions nomically responsible for his not 

having paresis, and surely it can not be reasonably demanded 

that an adequate explanation identify al I of these 

conditions since it is doubtful that this could ever be 

achieved~ Consequently, It seems that an account of 

explanation which rests on the notion of nomic responsiblity 

will encounter the same major difficulty that undermines 

each of the positions discussed in the preceding three 

chapters, namely, requiring that an adequate explanation 

cite an Indefinite number of conditions as part of the 

explanatory facts where many of these conditions are clearly 

too bizarre to be of any explanatory value. 

If this objection could be sustained, it woula 

indeed present a serious worry for the view I am proposing. 

Fortunately, the objection harbors a confusion. It is true 

that there is an Indefinite number of conditions to be cited 

in Identifying the various conditions nomical'y responsible 

for bringing about a simple fact like Jones' not having 
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paresis. But as pointed out earlier, the object of 

explanation, when dealing with the explanatiun of singular 

facts, Is not some simple fact, as such, but rather a 

complex fact which features a certain type of contrast. And 

when citing the conditions nomical Iy responsible for a fact 

of this complex sort, the more bizarre conditions 'cancel 

autO to leave behind a manageable set of conditions which 

seem to be genuinely explanatory. 

Nomic Responsibility and a Contrast ;n property 

When the object of explanation features a contrast 

in property of the type indicated by 'x Is F rather than G', 

it might seem that an explanation could be provided by 

'isting the conditions responsible for bringing about the 

fact that x Is F and not-G. The main problem with this, 

however, is that it conflates the fact to be explained with 

a mere 'conjunction' of facts. That is, the object of 

explanation in this case is not the fact that x is F ~n~ 

not-G, but Instead that x is F L~tb~L thso G, which is 

altogether different even though there is a sense in "hich 

these two facts share the same constituents. Moreover, we 

might, for example, come to discover the conditions 

nomlcally responsible for the fact that Jones has lung 

cancer and not epiJepsy, yet fai I to Understand why Jones 

has lung cancer t~th~L than epilepsy; and indeed, there are 

certain facts, such as Jones' avoiding being struck by a 
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nuclear blast, which are In part responsible for his having 

lung cancer and not epilepsy, but which do not help bring 

about his having lung cancer rather than epilepsy. Thus, 

the conditions nomically responsible for the fact that x is 

F rather than G can not be identified with the conditions 

responsible for the fact that x is F and not-G. 

In picking out the conditions which br ing about 

about the co~plex fact that x Is F rather than G, it seems 

that what is needed is something I ike a specification of the 

conditions responsible for creating the ~f!~L~O~~ between 

XiS being F and x's being G. That is, although the fact 

that Jones has avoided being struck by a nuclear blast is 

one of the conditions nomically responsible for his having 

lung cancer and not epilepsy, the reason this fact fai Is to 

help bring about the fact that Jones has lung cancer rather 

than epi lepsy is that Jones' avoiding being struck by a 

nuclear blast Is not the sort of fact that ~culd tend to 

make a difference as to whether he comes to have lung cancer 

as opposed to"epilepsy. On the other hand, the fact that 

Jones is a heavy cigarette smoker, which l~ relevant, is 

something which would tend to create a dlf'ference in this 

case. But now if the conditions nomically responsible for 

the fact that x Is F rather than G consist In the conditions 

which would tend to make a difference 8S to whether x comes 

to have F as opposed to G, how are these latter conditions 

to be identified? 



115 

It Is clear that something I Ike van Fraassen's 

favoring criterion is of I ittle help here. If F should 

happen to be a fairly common property and G something which 

~s quite rare, then the mere fact that x exists woulo turn 

out to favor x's being F in contrast to x's being G, and of 

course this fact plays no part in creating a difference 

between these two conditions. Indeed, rather than making a 

difference, this fact seems to be just as important to x's 

being F as it is to ~'s being G. Perhaps the problem in 

this case is that although the fact that x exists favors XIS 

being F In contrast to x's being G, that x eiists happens to 

be positively SNR to ~~th of these latter conditions. 

(Strictly speaking, t~e fact that x exists is not SNR in 

this case since this fact Is logically relevant, and hence 

it fails to be even WNR. For the sake of illustration, 

however, this logical relevance is being Ignored.) And in 

view of this observation, it might be suggested that in 

order for a fact to wake a relevant difference, it must be 

positively SNR to one of these conditions but not the other. 

This proposal Houlo succeed in removing the mere 

fact that x exists from the set of conditions responsible 

for making a difference as to whether x comes to exempl ify F 

as opposed to G, but It would also have the unwelcome effect 

of ru'ing out some of the more legitimate conditions. For 

example, if Jones were to be exposed to a certain virus 

which results in lung cancer two out of three times and 
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epilepsy the other third, and if this virus is the only 

source of these diseases, then presumably the fact that 

Jones came to be infected with the virus would tend to make 

a difference as to whether he contracts lung cancer as 

opposed to epilepsy. However, this fact is positively SNR 

to both Jones' getting lung cancer and to Jones' coming to 

have epilepsy. Thus, it is too strong to suppose that a 

fact must not be positlvley SNR to both xes being F and to 

x's being G if it is to make a relevant difference. 

Though this proposal is inadequate, it nevertheless 

seems to contain an imporant insight. The fact tha~ x 

exists is not particularly relevant to whether x shoulo come 

to exemplify F as opposed to G, but the reason for this is 

not that x,~ existing is positively SNR to both x's being F 

and to XiS being G, but rather that it is positively SNR to 

both xes being F and not-G and to x's being not-F and G. 

What this seems to indicate, then, is that In order for a 

fact to make a relevant difference, the fact must not be 

positiveley (6r negatively) SNR to both of these conjunctive 

facts. Consider the case where Jones becomes infected with 

the lung cancer-epi lepsy virus. The fact that Jones has 

been Infected is positively SNR to both his contracting lung 

cancer and to his having epilepsy; but it is not positively 

SNR to both his having lung cancer and not epi lepsy, and to 

his having epilepsy and not lung cancer. Thus, the 

conditions responsible for making a difference between x's 
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being F and x's being G, and hence the conditions nomically 

responsible for bringing about the fact that x is F rather 

than G, can be identified as follows: 

(9) The set "of conditions NI, ••• ,Nk is nomically 
responsible for the fact that x is F rather than G 
Iff it is the case that x Is both F and G, ana each 
NI Is such that: 

(i) Nt obtains; 
(Ii) NI Is WNR to the fact that x is both F and 

no t-G; 
(I il) Pm*(Fx.not-Gx/Ni) > Pm*(Fx.not-Gx/not-Ni), and 

Pm*(not-Fx.Gx/Ni) ~ Pm*(not-Fx.Gx/not-Ni); 
or 
Pm*(Fx.not-Gx/Ni) < Pm*(Fx.not-Gx/not-Ni), and 
Pm*(not-Fx.Gx/Ni) ~ Pm*(not-Fx.Gx/not-Ni l; 

(Iv) there Is no Nj distinct from Ni such that Ni 
either Ni logically Includes Nj or Nj 
logically necessitates Ni, and 
Pm(Fx.not-G/Ni) = Pm(Fx.not-Gx/NJ). 

The set of conditions Ml,o •• ,Mk includes all the 

conditions that are nomlcally responsible for the fact that 

x Is F rather than G. And in taking explanatory relevance 

to be grounded In the notion of nomic responsibility, this 

set may be regarded as containing al I the facts that are 

explanatorily relevant to XiS being F rather than G. 

Notice, however, that thIs set does not include the 

multitude of bizarre conditions encountered by each of the 

earlier accounts of explanation discussed in the previous 

three chapters The fact, for example, that Jones has avoidec 

being struck by a nuclear blast falls to contribute to 

Jones' having lung cancer rather than epi lepsy; for altough 

this fact is positively SNR to Jones' having lung cancer and 

not epilepsy, it Is also positively relevant to Jones' 



118 

having epi lepsy and not lung cancer, which violates 

condition (i file However, the fact that Jones is a heavy 

cigarette smoker, which is explanatorily relevant, is 

positively SNR to Jones' having lung cancer and not 

epilepsy, but negatively $NR to his having epi lepsy ana not 

lung cancer. The restrictions placed on the set of 

conditions Ml, ••• ,Mk are thus strong enough to rule out the 

more bizarre conditions, yet weak enough to al low for the 

conditions which seerr. genuinely explanatory. 

Having thus outl ined the conditions nomically 

responsible for a fact which features a contrast in property 

of the type indicated 'x is F rather than G', we must now 

consider the case where the fact to be explained exhibits a 

contrast in subject of the type indicated by by 'x, rather 

than y, Is F.' 

Nomic ResPoQsibllity aDd a Cootrast in Sub ject 

In seeking to identify the conditions nomical Iy 

responsible for bringing about a fact such as that x, rather 

than y, is F, It wll' not do to simply list the various 

conditions responsible for the 'conjunctive' fact that x is 

F and y Is not-F. Instead what Is required is an 

jdentification of the conditions responsible for creating 

the difference between XiS being 'F and y's being F in terms 

of some nomically relevant difference between x and y. For 

example, the proposition that Jones suffers from syphil is 
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favors, in van Fraassen's sense, Jones' contracting paresis 

in contrast to Smith's getting the disease, even if Smith is 

a syphilitic; but the reason this fact about Jones fails to 

help explain why Jones, rather than Smith, has paresis is 

that having syphll is is something which both men share and 

therefore aoes not represent a relevant difference. 

However, If we wish to account for why Jones, rather than 

his brother who is not a syphilitic, has paresis, then the 

fa c t t hat Jon e s s lJ f fer s fro m s y phi I I s l.s ex p I a nat 0 r i I y 

significant--the property of having syphil is is not only 

something which Jones has which his brother does not, but is 

also something which counts as a nomically relevant 

difference between these two in terms of contracting 

paresis. So, then, the conditions nomically responsible for 

the fact that x, rather than y, is F consist in the 

conditions responsible for creating the di fference between 

x's being F and y's being F in terms of some relevant 

difference which holds between x and y. 

In iso1ating a relevant difference between x and y 

in relation to their exemplification of F, it is clear that 

this difference can not be based on some feature which both 

endivtduals share. Thus, let Hl, ••• ,Hn be the set of 

properties which x and y have In common. Presumably this 

set will include a rather diverse assortment of properties, 

e.g., existing, avoiding a nuclear holocaust, being such 

that Ceasar crossed the Rubicon, etc. Corresponding to each 
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property HI is both the fact that x exempl ifies Hi and the 

fact that y exempl Hies Hi. Thus, consider the set of 

factsl )( is HlI y is Hl, ••• , x is Hn, y is Hn. Civen that 

each of these facts is grounded in some feature that is 

common to both x and y, none of these facts wi II figure into 

the set of conditions nomically responsible for the fact 

that x, rather than y, is F. And except for the addition of 

a restriction of this sort, the characterization of these 

conditions is similar to ('1). That is, 

(10) The set of conditions Ol, ... ,Ok is nomlcally 
responsible for the fact that x, rather than y, is 
F iff it is the case that )( is F and y is not-F, 
and each 01 is such that: 

(i) 01 obtains; 
(II) 01 is wNR to the fact that x is F and y is 

not-F; 
(i i i) Pm*(Fx.not-Fy/Oj) > Pm*(Fx.not-Fy/not-Oi), ana 

Pm*(not-Fx.Fy/Oi) ~ Pm*(not-Fx.Fy/not-Oj)j 
or 
Pm*(Fx.not-Fy/Oi) < Pm*(Fx.not-Fy/not-Oi), and 
Pm*(not-Fx.Fy/Oi) ~ Pm*(not-Fx.Fy/not-Oj)j 

(Iv) there is no OJ distinct from Oi such that Oi 
either logically Includes OJ or OJ logically 
necessitates Oi, and 
Pm(Fx.not-Fy/Oi) = Pm(Fx.not-Fy/Oj); 

(v) for each property Hl, ••• ,Hn which is 
exempllf led by both x and y, Oi Is not 
logically equivalent to any member of 
the set of facts xis Hl, y is Hl, ••• , 
)( is Hn, y is Hn. 

A Partial Analysis 

In view of (9) and (10), It is now possible to give 

at least a partial analysis of 'S is a scientific 

explanation for why it is the case that P', where 'P' 

expresses a fact of the type indicated by either 'x is F 
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rather than G' or 'x, rather than '1' is F.' In taking 

explanatory relevance to be a nomological relation which is 

to be understood in terms of the notion of nomic 

responsibility, an explanation for a given fact basically 

involves citing the various conditions w~ich are nomically 

responsible for bringing it about. Thus, let Q be the set 

of conditions nomica"y responsible for the fact that p. 

Although the set Q is designed to Include al I the conditions 

that are explanatorily relevant to p, it would be 

unreasonable to insist that an adequate explanation I ist the 

entire content of this set. If Q should happen to contain 

an indefinite number of facts, then it is, of course, 

doubtful that al I these facts could ever be cited. Tris 

problem would most readily arise if P is brought about as 

the result of a deterministic process which extends 

indefinitely back into time, where each segment of the 

process turns out to te one of the conditions responsible 

for pIS coming to obtain. Moreover, depending on how finely 

empirical facts are to be individuatea, Q is likely to 

include various redundant conditions, wherein one conaitlon 

supervenes on'snother. For example, suppose that a certain 

light goes on as the result of completing a particular 

electrical circuit. One of the conditions responsible tor 

the light's going on rather than staying off consists in the 

fact that a flow of electricity traveled through the 

light; another condition, however, is that a forceful stream 
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of electrons passed through the light's filament. In this 

Situation, it would seem redundant to cite both conditions 

In an effort to expl ain why the light turned on rather than 

remained off. Thus, if Q includes an indefinite number of 

explanatory facts, sowe of which are redundant, then it 

would seem impossible, practically speaking, but also 

unnecessary to I jst each of these facts. But if it is not 

necessary to list the entire content of Q, then which of the 

explanatory facts are to figure Into correctly explaining 

why P obtained? Is t~ere perhaps some pragmatic criterion 

of the sort proposed by van Fraassen which singles out just 

a few of the relevant facts and ignores al I the others? And 

if not a pragmatic criterion which caters to one's 

particular explanatory Interests, how else might we select 

from among the set Q of initially relevant facts only those 

items which are truly explanatory? 

If our aim Is to provide an objective account of the 

nature of scientific explanation, then I think it must oe 

recognized that there is no uniquely correct explanation for 

why P happens to be the case. Instead, Q serves as the 

basis for a variety of fully satisfactory and equally 

correct explanations. However, in undertaking to explain 

some puzzling phenomenom to a particular individual, It 

might be that In view of the person's Interests and level of 

understanding that a certain explanation is more appropr iate 

to cite than certain others. Nevertheless, this should not 
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be taken as indicating that these less appropriate 

explanations are defective or less correct in any way. As 

an Illustration, one explanation for why a given ice cube 

melted rather than not melted is that the ice cube was 

placed in hot water, and another is that the average kinetic 

energy associated with the water molecules out of which the 

Ice cube was composed sufficiently increased as a result of 

the molecules' colliding with the more agitated molecules in 

the surrounding water. If an Inquisitive five year old were 

to ask why the ice cube melted, it would seem more 

appropriate to cJte the' first explanation rather than the 

second; but surely this does not reduce the adequacy of the 

tatter explanation since it would stil I remain an 

objectively correct explanation. Thus, there seems to be a 

modest pragmatic dimension to scientific explanation which 

functions to pick out from a set of objectively correct 

explanations some particular explanation which is most 

appiopriate to present in a given context. But once It is 

recognized that Q al lows·for a number of different yet 

equally correct expl anations, the problem remains of 

determining which of the relevant facts In Q are to be 

singled out to form a satisfactory explanation. 

In the interest of securing an ideally complete 

explanation, it seems that the solution to this problem is a 

matter of citing exactly enough facts in Q so that the 

probabi lity of p, given these various facts, is the same as 
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that provIded by Q itself. However, in view of the sorts of 

explanations actually issued by working scientists, it might 

be that an adequate explanation of P can be given by citing 

certain facts which yield a conditional probabll ity of P 

which is 'sufficiently close' to but not exactly the same as 

the value associated with the larger set Q. (This was 

suggested to me by John Pollock.) In this case, what 

qualifies as 'sufficiently close' would seem to be a 

pragmatic matter, which might allow for some adequate 

explanation to be better than another adequate explanation 

If the rejevant conditional probabil ity basea on the former 

is closer to the ideal than that associated with the latter. 

Nevertheless, for the sake of constructing an ideally 

complete explanation, it seems that exactly enough facts in 

Q should be specified so that the probabi I ity of P on the 

basis of these facts is the same as that provided by Q. but 

any such collection of facts will do, and so it will suffice 

to partition Q in whatever way that happens to yield what 

might be called a 'minimally sufficient explanatory unit.' 

",he first step in constructing a minimally 

sufficient explanatory unit is to Evaluate 'Pm(P/+Q)', where 

'+0' indicates the complex fact formed by 'conjoining' 

together each of the facts included in O. Once the value 

for this expression is Identified, then let QI be any subset 

of C such that Pm(P/+C') = Pm(P/+Q). However, QI must not 

include any extra or superfluous explanat~ry material, and 
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so It must also be required that there is no proper subset 

Q* of QI such that Pw(P/+Q') = Pm(P/+O*>. Once these 

restrictions are satisfied, Q' will contain the minimum 

amount of content that is sufficient to serve as the basis 

for explaining why P obained. For example, suppose that 

Jones comes to have brain damage as the result of receiving 

a gunshot wound to the head. One of the facts responsible 

for Jones' wounded condition is that he was shot in the 

head; other relevant facts include his undergoing a sizable 

brain hemorrhage, and also his havinQ extensive brain tissue 

destroyed. Presumably anyone of these facts was sufficient 

In bringing about the brain damage, and so It seems 

unnecessary to cite al I three facts. Instead, each fact 

forms Its own minimally sufficient explanatory unit to the 

effect that a fully adequate and complete explanation for 

why Jones has brain damage rather than no brain damage can 

be formed by Identifying anyone of these three facts. In 

t his cas e, ami n i m a I I y s u f f I c len t e~'p I GII,'1 at 0 r y u nit con sis t s 

in a singte f~ct, but this need not always be so. What 

maters is that the subset 0' contain exactly enough relevant 

explanatory facts so that Pm(P/+O') remains the same as 

Pm(P/+Q). Thus, where 'P' expresses a fact of the type 

indicated by either 'x Is F rather than G' or 'x, rather 

than y, is F', 

( 11 ) Sis a sci e n t I f Ice x Jj I a nat ion for why I tis the cas "e 
that P iff: 
(i) there is a set Q of conditions which is 
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nomically responsible for the fact that Pj 
(II) S asserts +Q', where Q' is a subset of Q such 

that Pm(P/+Of) = Pm(P/+Q), and there is no 
proper subset 0* of 0' such that 
Pm(P/+Q') a Pm(P/+Q*)o 

At this point, (11) is not intended to constitute a 

complete analysis, since It remains an open question whether 

S succeeds in explaining why P is the case if P is an 

indeterministic fact and the probabi lity of P given +Q' is 

tess than 1. Nevertheless, untl I the Issue of whether facts 

of an indeterministic character admit of explanation is 

taken up in the next chapter, the conditions specified in 

(11) are designed to stand as necessary conditions. 

Conclusions 

By taking explanatory relevance to be a no~ological 

rei a t Ion w h I chi s 9 r 0 u n d e d .1 n .t hen 0 t Ion 0 f nom i c 

responsibility, and by recognizing that the object of 

explanation consists in a fact which features a certain type 

of contrast, the partial analysis provided by (11) is able 

to overcome the various difficulties which plague the three 

positions discussed in chapters 2, 3, and 4. In particular, 

the account presentee here avoids requiring that an aaequate 

explanation typically cite an Inaefinite number of facts, 

where many of these facts are simply too bizarre to be 

explanator.I'y relevant. In dealing with the explanation of 

singular facts, it is true that that a condition such as x's 

avojding being struck by a nuclear blast turns out to be one 
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of the conditions nomicatly responsible for the fact that x 

is Fj but given that the object of explanation is never just 

the simple fact that x is F, but instead a complex fact 

which exhibits a specific ty~e of contrast in terms of 

either a contrast in property or a contrast in property, a 

bizarre condition I ike XiS avoiding being struck by a 

nuclear blast falls to count as one of the conditions 

responsible for a fact of this more complex sort. Ana of 

those conditions which do turn out be nomically responsible, 

an adequate explanation, rather than citing al I the 

conditions, need only identify some subset of these 

conditions which happens to form a minimally sufficient 

explanatory unit. 

This account is also able to res~lve what van 

Fraassen takes to be the two most important problems facing 

a theory of explanation, namely, the rejections ana 

aysmmetrles issues. In regard to the issue of rejections, a 

particular request for explanation is properly rejected if 

the fact to be explained Is such that there is no set of 

conditions nomical Iy responsible for its obtaining This wi II 

typically occur in those cases where the object of 

explanation features a contrast in subject and there happens 

to be no nomical Iy relevant difference between the two 

subjects, such as when we wish to explain why Jones, rather 

than Smith, has paresis and both individuals are stricken 

with syphl lis. However, this is not the only type of 
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situation In which a request for explanation must be turned 

aside, since rejections can also occur when the fact to be 

explained exhibits a contrast in property. 

Given the Inherent instability of Uranlum-238, there 

appears to be no way of telling which specific atoms in a 

sample of this element will decay in a certain period of 

time or when exactly the decay process wi I I occur. Details 

of this sort are taken by atomic physics to be beyond 

explanation, And for good reason. It is perhaps possible 

to explain why a particular Uranium-236 atom decays rather 

than does not decay by appealing to the fact that the atom 

is endowed with an inherently unstable structure. But what 

can not be explained Is why the atom happens to decay at 

precisely time T1 rather than T2, and this is because tnere 

is no condition which would tend to make a aifference as to 

whether the atom decays at the one time rather than the 

other, which is just to say that there is no condition 

nomlcally responsible for bringing about the fact that the 

atom decays at Tl rather than T2. And in this case, a 

request for explanation can not be fulfillea. 

The rejections, then, that periodically arise will 

be sustained whenever the fact to be explained, ~hether it 

features a contrast In subject or a contrast in property, 

admits of no relevant explanatory facts as the result of 

there being no conditions which are nomically responsible 

for the fact's coming to obtain. 
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For the asym~etrles of explanation, the reason why 

citing a certain conoition might succeed in explaining some 

other condition but not conversely, even though the one 

condition happens to obtain when and only when the other 

obtains, is that explanatory relevance is to be analyzed in 

terms of the notion of nomic responsibility, which requires 

more than mere statistical relevance. As an example, 

reference to the height of a tower can be used to help 

explain the length of its shadow, but not vice versa, and 

the reason for this is that although the tower's having a 

certain height is one of the conditions which is nomically 

responsible for the fact that the tower casts a shadow of a 

given length, the converse does not hold to the effect that 

the specific length of the shadow is not one of the 

conditions nomically responsible for the fact that the tower 

extends to a certain height. These same considerations also 

apply, mutatis mutandis, to the example involving the reo 

shift exhibited by a receding galaxy. 

Thus, "the theory of explanation developed in this 

chapter does not require that in many case an inaefinite 

number of conditions be listed as part of the explanatory 

facts, where many of these conditions are too bizarre to 

carry any explanatory value. Moreover, this account also 

has the virtue of being able to resolve the difficulties 

associated with the rejections and aysmmetries that happen 

to arise. But desplt~ the various advantages the theory 
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here enjoys over the other accounts of explanation oiscussed 

chapter, this theory is not quite complete since there 

remains the question of whether facts of an indeterministic 

character are amenable to explanation. Until this issue can 

be settled, the conditions specified by (11) constitute only 

necessary conditions. In the next chapter, I undertake to 

use the results established in this chapter to achieve a 

methodological solution to the problem of expt aining 

indeterministic facts, and this solution wit t then provlae 

the basis for completing the analysis of (11). 



CHAPTER 6 

STATISTICAL EXPLANATION 

One of the more intriguing features of the worlo is 

that not a II facts and events seem to be of the 

deterministic sort. It is rather common, for example, for 

two Uranlum-238 atoms which occupy the same initial physical 

state in a closed system to disintegrate at different times. 

And given the standard double-silt experiment, there seems 

to be no way of predicting, not even in pr inciple, through 

which of the two sl its a given electron wi II pass. What is 

unfortunate about these cases is that they raise the 

perplexing issue of whether it is possible to construct an 

adequate statistical explanation to account for those events 

which are objectively indeterministic. 

A Tripartite Dispyte 

In taking up the issue of statistical explanation, 

Hempel (1962, 1965a) submits that Inasmuch as an explanation 

is a special type of logical argument which is either 

deductively valid or Inducthely correct, a given event is 

explainable just in case the explanandum describing the 

event Is at least highly probable on the basis of the 

explanans. Hempel never states exactly how probable the 

explanandum must be, but at one point he suggests that the 

131 
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relevant probabi lity value must be fairly close to 1 (196~a, 

po 390). In any case, only those events which occur with a 

certain high probabi~ity, given the explanatory facts, are 

said to be explainable; low probabll ity events are simply 

beyond eXP'anation. (For convenience, I am taking low 

probability events to be events which are not highly 

probable relative to the explanatory facts.) For Hempel, 

then, there exists an important explanatory asymmetry 

between high probability events and low probability events 

to the effect that the former, but not the latter, can be 

explained. 

Salmon finds this type of explanatory asymmetry 

comp~etejy unacceptable. He argues that In the context of 

explanation there is no radical difference between high 

probability events and 'ow ones, for Itls It not,1t he asKs, 

Ita peculiar prejudice to maintain that those events which 

are highly probable are capable of being explained--that 

improbable events are in principle inexplicable?" (Salmon, 

et al., 1971,·p. 63). Consequently, Salmon rejects Hempel's 

asymmetry thesis and proposes instead that both high anc low 

probability events are amenable to scientific explanation. 

To complicate the issue here, Georg Von Wright 

(1971) agrees with Salmon that the asymmetry thesis is 

Untenable, but contra Salmon, Von wright maintains that both 

(merely) high and low probability events are entirely 

lQ~~Qli~s~l~. Von Wright thus challenges the very 
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possibi lity of statistical explanation by claiming that if, 

on the basis of the explanatory facts, a given event might 

have fai led to occur, then its occurrence can not be 

explained. 

Although these three views are incompatible witn 

each other, I think each one nevertheless has something 

instructive to say about the nature of statistical 

explanation. Sy drawing upon some of the results 

established in the preceedin~ chapter, I will seek to 

develop a methodological resolution to this tripartite 

dispute between Hempel, Salmon, and Von Wr'ight in a way that 

accommodates their various insights. Ultimately I hope to 

identify the sorts of indeterministic events that admit of 

scientific explanation and also clarify the sense in which 

these events are in fact explainable. 

Hempel's Asymmetry Tbesjs 

As a first step in settling the dispute here over 

the limits of statistical explanation, let us turn to a 

closer examination of Hempel's position. Much I iKe his 

account of the structure of explanation, H~mpelts claim that 

only high probability events can be explained has enjoyed 

fairly widespread acceptance. (Cf. Nagel, 1961; Rescher, 

1970; and more recently D.H. Mellor, 1976.) This view, 

however, embodies what some regard as a rather pecul iar 

feature. 
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Let N be the value fairly close to 1 that separates 

high probabi lity events from other events. If two 

Independent events, A and B, each occur with a probability 

of N, then according to Hempel it is possible to provide 

explanations for their Individual occurrences. However, 

although A and B are both explainable in this case, their 

..i21ot occurrence happens to be totally inexplicable since 

the probab i I ity associ ated with the occurrence of both A and 

B is NxN, and this falls short of the requisite explanatory 

minimum. This result, which Kyburg (1970) calls an instance 

of 'conJunctivitis', Is something Hempel was wei) aware of 

in his earliest writings on statistical explanation (1962, 

pp. 163-166). Indeed, Hempel appeals to this condition as 

one of the distinguishing marks of statistical explanation 

which sets it apart from the D-N mOdel. But rather than 

treating this conjunctivitis condition as a benign feature 

of statitical explanation, Salmon views it as "a serious 

malady" (forthcoming, p. 99). If in introducing a high 

probabil ity requirement it turns out that A is ex~lainaDle 

and B Is explainable, yet the Joint occurrence of A and B Is 

completely inexpl icable, then according to Salmon the "moral 

to be drawn from examples of this kind is ••• that there is no 

reasonable or non-arbitrary way of answering the question, 

'How high is high enough?'" (forthcoming, p. 100). 

Salmon does Indeed raise an Important issue here, 

but It is difficult to see how considerations of 
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conjunctivitis have anything to do with the problem of 

determining what constitutes a high probabil ity event. In 

fact, why think that the conjunctivitis condition itself is 

problematic or that it creates a serious malady? To suggest 

that the Joint occurrence of A and B should be explainable 

from the fact that A can be explained and the fact that B 

can be explained seems to indulge in something I IKe the 

fa41acy of composition. For this reason, the objection from 

conjunctivitis seems ~nfounded. But conjunctivitis 

considerations aside, there stil I remains the problem of 

setting a standard which separates high probabl I ity events 

from low ones. 

Once again, hempel never commits himself to a 

precise statement of what shal I count as a high probabi I ity 

event and instead suggests that the relevant probabi lity 

must be fairly close to 1. This suggestion, of course, is 

rather vague. But is the vagueness here a problem? If, as 

Salmon claims, there is no nonarbltrary way of answering the 

question, 'How high is high enough?', then perhaps one 

plausible reason for this is that the notion of a high 

probabll ity event is inherently vague and therefore resists 

any precise expl ication. Indeed, it seems not unreasonable 

for Hempel to propose that while some events are clearly 

explainable end others clearly not explainable, there are 

stll I other events for which It is simply unclear whether 

they can be explained. Thus, ~bjectlng to Hempel's 
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nonarbitrary way of identifying what constitutes a high 

probability event seems Jess than convincing. But now 

rather than trying to undermine Hempel's position by 

appealing to it I-founded considerations of conjunctivitis 

and vagueness, I think It would prove more profitable to 

place the burden of proof on Hempel and ask what reason 

there might be be for thinking that only rdgh probabil ity 

events are amenable to explanation, that low probaoi I ity 

events are in principle inexplicable. 

13b 

It Is curious to note that although the asymmetry 

thesis is a major feature of Hempel's account of statistical 

explanation, Hempel never gives an explicit defense of the 

thesis itself. Indeed, he has I ittle to say for why he 

takes statistical explanation to be even possible. Rather 

than soliciting some deep philosophical reason, he merely 

suggests that "many important explanatory accounts offered 

by empirical science make quite ex~llclt use of statistical 

laws which, in conjunction with the rest of the explanatory 

'nformation adduced, make the explanandum no more than 

highly probable" (1965a, p. 391), As an example, hempel 

cites how biologists are able to explain why a given pea 

plant Is red-flowered in terms of Its being a cross between 

a red-flowered plant and a white-flowered plant together 

with certain laws of genetics which seem irreaucibly 

statistical. But now if these considerations suffice to 
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establish that high probabl I ity events are capable of being 

explained, what then is the basis for insisting that low 

probability events are not? Hempel suggests, at least 

indirectly, two sorts of reasons. 

Hempel's first reason can be gleaned from a response 

he makes in regard to Michael Scriven's (1959) alleged 

counterexample involving syphilis and paresis. In arguing 

against the thesis that explanation and prediction are 

Isomorphic, Scriven submits that a person's coming to have 

paresis can be adequately explained by appealing to the fact 

that he had a pr ior case of syph i I is, even though the 

probabi I ity of contracting paresis on the basis of having 

syphilis is quite low. Hempel, however, is not convinced 

that a successful explanation is actually given in this 

case. He wr I tes: 

But precisely because paresis is such a rare sequel 
of syphilis, prior syphilitic infection surely 
cannot by Itself provide an adequate explanation of 
it. A condition that is nomically necessary for the 
occurrence of an event does not, in general, explain 
it; or else we would be able to explain a man's 
winning the first prize in the Irish sweepstakes by 
pointing out that he had previously bought a ticket, 
and that only a person who owns a ticket can win the 
first prize. (1C;65a, pp. 369-370) 

This reply is a bit puzzling. If Hempel wishes to 

challenge the efficacy of Scriven's proposed counterexample 

by suggest Ing that nomlca"y necessary conditions are 

explanatorily irrelevant, then given that a a number of 

explanations of high probabi IIty events are based 
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exclusively on conditions which are nomica"y necessary, 

such as the one featured in his pea plant illustration, it 

seems that parity of reasoning would force him to the 

conclusion that these explanations are inadequate as well. 

On pain of inconsistency, then, it wi I I not do to reject the 

possibility of explaining low probability events by denying 

the relevance of nomical'y necessary conditions, if at the 

same time it is maintained that high probability events can 

be explained and the explanations of the latter events 

typically rely on the same type of conditions. In this way, 

dismissing the relevance of nomical'y necassary conditions 

fails to sustain the asymmetry Hempel seeks to establ ish. 

Hempel's other reason for maintaining the asymmetry 

thesis can be found In his discussion of what he calls the 

'ambiguity of statistical explanation', hhere he 

asserts: "And any statistical explanation for the occurrence 

of an event must seem suspect if there is the possibility of 

a logically and empirically equally sound probabilistic 

account for its nonoccurrence" (1965a, P. 395). what HelTPel 

wants to guard against here is the possibility of being able 

to Issue an adequate explanation for both the occurrence of 

a given event, should it occur, and also its nonoccurrence, 

should it faH to occur. For In particular, he takes It to 

be "disquieting that we should be able to say: No matter 

whether we are Informed that th~ event in question ••• did 

occur or that it did not occur, we can produce an 
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explanation of the reported outcome in either case ••• " 

(1965a, P. 396). Hempelfs concern here can be expressea in 

terms of the following principle: 

(H) An event E Is explainable only if it is not possible 
to e~plain not-E, had E not occurred. 

Principle (H) by itself does not rule out the 

possibility of explaining low probabi lity events. However, 

given that on Hempel's view any condition whiCh is 

explanatorily relevant to E is also relevant to not-E, (H) 

does yield this result within the context of his broader 

view. If a low probabit Ity event E were capable of being 

explained, then given that Pm(E/Q) = 1 - Pm(not-E/Q) there 

would also be an explanation ava! lable which would account 

for the nonoccurrence of E if E had not occurred, and this 

vl.olates the principle. In this way, assuming that high 

probability events can be explained, (H) succeeds in 

creating an explanatory asymmetry between high and low 

probability events. There are, however, two important 

observations to be made in regard to this principle. 

The first observation Is that (H) does not require 

that the probability associated with a high probability 

event be fairly close to 1. If all that is important is 

that it not be possible to account for the occurrence of a 

given event and also its nonoccurrence, whichever happens to 

be the case, then the probabil ity associated with a high 

probabi lity event can be any value that is at least as great 
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as .5. Principle (H) thus faj Is to pick out a unique value 

which determines what will qualify as a high probabi lity 

evento If Hempe. Is to establ ish that only those events 

which, given the explanatory facts, occur with a probabi lity 

close to 1 are explainable, he must appeal to something much 

stronger than (H). 

The other observation to be made in regard to (H) is 

that given that this principle has the effect of creating an 

explanatory asymmetry, is there any independent reason for 

thinking that this principle is correct? Although (H) is 

used here as a basis for the asymmetry thesis, Hempel's 

purpose In discussing the principle is to highlight the 

problem of the ambiguity of statistical explanation, a 

problem whlcrr has nothing to do with the asymmetry thesis 

itself. (Actually, Hempel never discusses this 

principle; instead (H) is adapted from some of his remarks 

quoted earlier.) Why, we must ask, Is It important that In 

order to adequately explaian the occurrence of a certain 

event, It must not be possible to construct an explanation 

whtch would account for the nonoccurrence of the event had 

it fai led to occur? Rather than developing an argument for 

(H), Hempel puts It forth as something which he takes to be 

intuitively obvious. This, however, seems to me to be a 

mistake, for I think reasons can be given which indicate 

that (H) Is false. But before turning to consider these 

reasons, It will be useful to first examine Von Wright's 
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posi ti on. 

~on Wright and Statistjcal Expectatiop 

Whereas Hempel at least allows that those 

inoeterminstlc events which, on the basis of the explanatory 

facts, occur with a certain high probabi lity are subject to 

explanation, Von Wright (1971) claims that D2 

indeterministic event can be explained. Von Wr ight thus 

denies that statistical explanation of any sort is possible. 

(Cf. Wolfgang Stegmuller, 1973, and also R. Hare and E.H. 

Madden, 1975.) In defense of this view, Von wright proposes 

that the success of an aoequate deductive-nomological 

explanation for a given event E resides In the fact that the 

explanation "tells us why E Csll to be (occur), why E was 

.o~~~s.s..a!.~ once the bas i sis ther e and the laws ar e accepted" 

(1971, p. 13). This, then, is what allows the explanation 

to 'explain.' But no • .., as Von Wright points out, it is an 

essential feature of a mere statistical explanation "that it 

admits the possibility that E might have !.all~~ to occur. 

It therefore leaves room for an additional quest for 

explanation: why did E, on this occasion, actually occur and 

why did it not fail to occur?" (1971, p. 13). If this 

additional quest for explanation can not be fully satisfied, 

then according to Von Wright, there Is no explanation for 

why E ~~~r!.~~. Rather, the most that can be said is that 

there is an explanation for why E hsS. 12 ~~ ~~£~~t~ll. So 
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although there may seem to be clea~ cases where science 

provides a statistical explanation for some indeterministic 

event, it is Von Wright's view that these explanations are 

nevertheless fundamentally inadequate and at best establ iSh 

why a certain event was to be expected, not why it occurreo. 

For Von Wrigrt, any indeterministic event is 

tnexpllcable, since a necessary condition for providing a 

genuine explanation of a given event is that the explanatory 

facts establ ish that the event could not have fal led to 

occur. This conviction can be articulated in the form of 

the following principle: 

(101) An event E is explainable only if E had to occur on 
the basis of the explanatory facts. 

Both (H) and (W) restrict the type of event that can 

be explained. Given Hempel's account of explanatory 

relevance, (H) undermines the possibi I ity of explaining any 

indeterministic event which, given the alleged explanatory 

facts, occurs with less than high probability, and (VI) rules 

out explalnln9 any indeterministic event altogether, But 

now is either of these principles sound? How might such an 

.ssue be decided without begging the question in regard to 

the limits and possibility of statistical explanation? What 

I wish to suggest is that once we reflect on the purpose on 

explanation, we wi I I then be in a position to evaluate the 

reasonableness of (H) and (W). 
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An AeQeal to tbe Purpose of Explanation 

In the last chapter, it was suggested that the 

purpose of a scienUfic explanation is to provide an 

understanding of the reason behind the event to be explained 

by identifying the conditions nomically responsible for the 

event's taking place. Intuitively, the conditions nomically 

responsible for the occurrence of a given event consist in 

the conditions which brought it about, so that in seeking to 

understand why Jones was attacked by the bear, what we wiSh 

to discover are the conditions which helped bring it about. 

Given this account of the purpose of explanation, it 

is possible to assess the worth of (H) and (W). In regard 

to (W), If what we want from an explanation is to discover 

what was behind a particular event's taking place, then it 

seems that whatever plausibil ity attaches to an adequate 

deductive-nomological explanation is not due, pace Von 

Wrtght, to its establishing that the explanandum event Qag 

to occur, but rather to its identifying the various 

conoitions responsible for the event's occurring. Thus, (l.J) 

seems a bit misdirected as well as too strong, since it is 

possible to describe the conditions which helped bring about 

a given event without thereby showing that the event could 

not have fai led to occur. 

Furthermore, in view of this characterization of the 

purpose of explanation, it seems that what is important in 

successfully explaining a certain event is not that it be 
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Impossible to explain the nonoccurrence of the event, but 

instead that 'there be at least some conoitions which 

contributed to the event's taking place. If this is right, 

then Hempel's reluctance to accept the possibility of 

explaining low probability events on the basis of (H) seems 

unfounded. Indeed, In an obscure 1977 postscript to the 

German translation of (1965a), Hempel expresses a 

willingness to allow that low probability events are 

explainable. 

So although (H) and (W) restrict the type of event 

that can be explained, it seems that neither of these 

principles is reasonable. But, of course, if both (H) and 

(W) are found to be untenable, it aoes not folow that 

Indeterministic events are therefore amenable to 

explanation. Indeed, in this regard It is Important to note 

that Salmon never presents an argument for his claim that 

both high and low probability events can be explained. 

Instead, he elects to give some examples of low probability 

events which he takes to be explainable. However, it is not 

likely that anyone would be persuaded by the force of these 

examples unless he is already convinced that statistical 

explanation Is possible. Nevertheless, there Is, I believe, 

a positive argument that can be given for the view that both 

high and low probability events can be el<plained. But 

before turning to develop such an argument, let us consider 

a rather specific objection that has been raised against the 
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possibl I ity of statistical explanation. 

Winning the Lottery 

In a recent paper, John Meixner (1982) addresses the 

problem of statistical explanation which he characterizes in 

the fol lowing terms: '"We are concerned with explanations 

which are essentially statistical. Our question is: are 

there any?" (P. 202). In attempting to motivate a negative 

answer to this question, Meixner introduces an example 

involving a fair lottery. He Invites us to consider a 

situation in which Jones buys one of the lottery tickets and 

then subsequently discov~r$ that he holds the winning 

ticket. In this case, there is, according to Meixner, no 

explanation for why Jones ~on. He argues that the question, 

'Why did Jones win the lottery?' has no answer, "for if the 

lottery is purely. random, as we are supposing, then there is 

no reason for this particular ticket's having been chosen. 

It was chosen simply 'by chance' •••• Thus, in a very 

plausible sense, there is no ~~el~D~11QD for Jones' winning" 

(p.204). And though it migrt'be suggested that Jones' 

success can be explained by appeal ing to the fact that he 

bought a ticket, Meixner rejects this proposal on grounds 

that "[IJots of people who bought tickets, indeed the vast 

majorIty, ~l~D!l win. We want to know why it was ~QD~~ and 

not someone else who ~on" (P. 204). 

Mehner's discussion here is very simi lar to the 
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sorts of comments Herrpel makes In referr jng to a person's 

winning the Irish sweepstakes as part of his response to 

Scriven. What Is Instructive, though, about Meixner's 

remarks I s that they h i g h I ig h t r ather n ice I y the so r t s 0 f 

confusions that commonly arise in dealing with this issue. 

In particular, Meixner fai Is to aisentangle the rich 

ambiguity which underlies the simple question 

(1) Why did Jones win the lottery? 

Initially he construes (1) as asking 

( 1 a ) Why was t his p ar tic u I art i c k e t (i. e ., Jon e s f tic k e t ) 
chos en? 

and seeing that the selection process was purely random and 

that the winning ticket was chosen simply 'by chance', 

Meixner submits that there is no reason for the ticket's 

winning. This assessment of (Ia) seems correct, but It is 

important to recognize that (1) and (Ia) are entirely 

different questions--(I) is concerned with Jones' winning 

whereas (la) questions why a certain ticket was 

selected--and.to suppose that (1) does not admit of a 

suitable answer simply because (la) does not is to commit an 

e g reg i 0 u s m i s t. a k e • Howe v e r, ( 1 a) i s not t he 0 n I y 

Interpretation Meixner gives to (1) 

In suggesting why the fact that Jones bought a 

ticket does not help explain why we won the lottery, Meixner 

remarks that many people bought lottery tickets yet lost, 

and that our Interest is in explaining "why it was J..Q.a~~ ana 



147 

not someone else who won" (P. 204). But at this point 

Meixner ,is supposing that the fact to be explained features 

a particular contrast in subject which involves other 

lottery players. That is, he is now taking (1) to be asking 

(lb) Why did Jones, rather than some other ticket holder, 
win? 

Meixner seems right in claiming that there is no suitable 

answer that can be given to (lb), but it does not follow 

from this that "there is no .!i:1!21s.Ds.tl.Q!l for Jones' winninglt 

(PI 204). All that Meixner establishes here is that (1) nas 

no answer if this Q4estion is understood in terms of either 

(la) or <lb). However, these are not the only plausible 

interpretations. 

If In seeking to understand why Jones won, (1) is 

construed as asking 

(lc) Why did Jones, rather than Smith, win the lottery? 

and Smith never entered the lottery, then it Is not so clear 

that (1) resists a suitable answer. Indeed, in this case 

I should thin~ that there is a rather simple answer for why 

Jones and not Smith won--namely, Jones bought a lottery 

ticket and Smith did not. But this is perhaps 

controversial. Nevertheless, it remains that by overlooking 

the ambiguity associated with (1), Meixner's efforts to 

establish that Jones' winning the lottery is beyond 

explanation are less than complete. If Meixner is to be at 

successful, he must at least show that (lc) can not be given 
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a suitable answer. And without such a demonstration, his 

alleged counterexample is inconclusive. 

If we suppose for the sake of argument that Meixner 

is right and that we can not explain why Jones won the 

lottery, however his winning is to be construed, what would 

this show? Very I ittle. Although Meixner sets out to 

chat lenge the possibility of statistical explanation, his 

lottery counterexample, if successful, would establish only 

that certain lo~ probabi lity events are beyond explanation, 

not that statisticat explanation as a whole is impossible 

nor even that all tow probability ~!vents are inexplicable. 

And so not only Is Meixner's alleged counterexample at best 

jnconclusive, but it is also not very interesting. 

Explanation by Degrees 

With Meixner's objection now out of the way, I 

believe a positive argument can be made for the claim that 

both high and low probabi I ity events are capable of being 

explained. If the purpose of an explanation Is to impart an 

understailding of the conditions responsible for bringing 

about a given event, then it seems that indeterministic 

events, both the probable as well as the improbable, are 

explainable. Given that an indeterministic event in most 

cases seems not to occur ex nihi 10, such that there appear 

to be certain conditions which contr ibute to its occurring, 

it seems odd to maintain that the occurrence of such an 
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event, even if unlikely, is in principle inexplicable. To 

the contrary, it seems that once we identify the conditions 

responsible for the event's occurring, we then have an 

explanation for why it occurred. In this way, both high and 

low probability events seem amenable to explanation. 

These considerations, if correct, help support 

Salmon's view that inoeterministic events, in general, are 

explainable. Once we describe the various explanatory facts 

and speciify the appropriate probability values, this then 

constitutes a complete explanation for why the event 

occurred. That the probabi I ity associated with the event 

happens to be quite low is of no consequence to the 

genuineness or adequacy of the explanation. Salmon's 

position here, It seems to me, has a certain appeal, but it 

would be premature to endorse it whole heartedly. For 

although Von Wright seems wrong in claimlnQ that all 

Indeterministic events are in pr inciple inexpl icable, I 

think there Is nevertheless something to be said for his 

uneasiness with the ioea that we can provide a comprete 

explanation for a given event, yet still wonder why the 

event happened to occur on this particular occasion and why 

it did not fai I to occur. But to appreciate Von Wright's 

uneasiness here will require the services of a slight 

digression. 

When might an event be said to be truly 

inexplicable? If the purpose of an explanation is to 
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Identify the conditions whjch brought about a given event, 

then it seems that an event is inexplicable just In case 

there are no conditions one can cite as responsible for the 

event's occurring. when an event takes pi ace for which 

there is no such set of conditions, we can say that it 

occurred purely on the basis of chance or spontaneity. So 

when an event's occurring is due totally to chance, it can 

be regarded as an inexpl icable spontaneous event. 

Imagine now, if you will, a world in which a certain 

illness, say, a certain strain of the flu, develops 

spontaneously. In this world there simply is no condition 

which helps bring about this affl iction. Instead, the 

probability of contracting the flu with respect to any 

condition C is the same as the probabi lity of getting this 

Illness with respect to not-C. (Strictly speaking, this is 

not quite right, since nonl iving objects are not susceptible 

to getting the flu. For the purposes of illustration, 

however, this complication will be ignored.) That is, for 

any condition"C, Pm(F/C) • Pm(F/not-C), where F is the 

condition of having the flu. (Both C and not-C must be 

distinct from F.) Or alternatively, Pm(F/C) - Pm(F/not-C) = 

O. In this world there Is no possible explanation for why 

some individual, Jones, for example, happens to catch the 

flu. But imagine now a sl ightly different world where there 

is a single relevant condition D, which consists in being 

exposed to certain gerws. In this other world, having 0 
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increases the probability of coming down with the flu, but 

it is nevertheless highly unlikely that this wi I I occur. 

That is, Pm(F/O) > Prr(F/not-D), and Pm(F/O) = .00010 Once 

Jones Is exposed to the flu germs, his subsequent bout with 

the flu Is no longer inexplicable in this second world. 

Indeed, according to Salmon, if we assume that the requisite 

causal processes are operative, then a complete explanation 

can be given In this caseo But this seems not altogether 

correct. 

In the first world where for any conaition C, 

Pm(F/C) - Pm(F/not-C) • 0, there Is no possible explanation 

for why Jones caught the flu (rather than did not catch 

It)--It occurred totally by chance. Yet in the second worla 

where Pm(F/O) • .0001, we are suppose~ to believe that there 

is a full and ~~mEl~1~ explanation avai lable for his 

Illness. Consequently, if .Jones's catching the flu is due 

totally to chance, then there is, even in principle, no 

exp'anation for why he became i II; but If there is any part 

of his catching the disease, regardless of how small, that 

is not due to chance, then a total explanation is said to be 

possible. However, if what we want from an explanation is 

an understanding of the conditions responsible for bringing 

about a given event, and the probability of catching the flu 

once exposed to the flu germs is as low as .0001, then it 

seems that to a large extent we can o~l explain why Jones 

happened to catch the flu (rather than not catch it) in the 
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second world. Indeed, Jones' exposure to the germs appears 

to have contributed very I ittle to his coming down with the 

flu, such that it seems more accurate to say that Jones' 

getting thp. ftu was due more to inexpl icable spontaneity 

than to any genuine nomological co~dition. 

These considerations are not designed to show that 

an the second world, where Pm(F/O) • .0001, that Jones' 

coming to have the flu is totally inexpl icable, for it seems 

that we have at least some idea of why he became il" to 

wit, he was exposed to the flu germs; but at the same time, 

Jones' catching the flu does not seem entirely explainalbe, 

either. Instead, these considerations are intended to 

suggest that in this second world Jones' condition is only 

Ratl1a!!~ explainable. If a particular event is 

inexpl icable just in case it occurs purely on the basis of 

chance, then it seems not implausible to suppose that 

explanation, tike a number of other important concepts, 

sgmll~ 21 d~gL~~~ and that the extent to which an event's 

occurring is due to chance is the extent to which we can not 

explain why it took place. Given, then, that the 

probability of catching tne flu, once exposea to the flu 

germs, is only .0001, and given that exposure to the germs 

Is the only explanatorily relevant condition, it seems that 

Jones' coming to have the flu was due to a large measure of 

chance, and therefore there is much about his getting the 

flu that can not be explained. In this way, Jones' bout 
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partial explanation. 
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Some might find this talk of partial explanation 

objectionable, but there seems to be an important sense in 

which Jones' catching the flu would be m~L~ ~~Bl~lDgQlg, and 

less mysterious, if the relevant probabi I ity value were .6 

or 1.0, Instead of .0001. Further~ore, to avoid any 

confusion here, although it is possible to have a complete 

explanation for an indeterministic event in the sense that 

there is no explanatory factor that has been overlooked, 

there Is another sense In which the element of chance which 

underlies the event's occurring renders it partially 

inexplicable. Thus, some events, depending of the degree to 

which nonchance factors are responsible for their occurring, 

are objectively more explainable than others. 

To ietuin to Meixner's lottery example, Meixner is 

right in suggesting that there is no explanation for why 

Jones, rather than some other ticket holder, turned out to 

win the lottery; and the reason for this is that there is no 

relevant difference between Jones and any other participant 

which would lead to Jones' winning. However, Meixner goes 

on to draw the itl-founded conclusion that Jones' winning is 

therefore entireJy inexplicable. It is not possible to 

explain why Jones, rather than some other ticket holder, won 

the lottery, but an explanation ~sD be given for why Jones, 

rather than some D~D!l~h~! holder, won--namely, Jones bought 
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a ticket and the nonticket holder did not. But given that 

it was stil! Inherently unlikely that Jones would win, 

citing this fact constitutes only a Q~rtlEl explanation in 

this case. Reference to this fact also provides a partial 

explanation for why Jones won rather than lost. Thus, when 

Jones' winning the lottery is construed in either of these 

latter two ways, his success can be explained, but only 

partially. 

To summarize the discussion here, if the purpopse of 

a scientific explanation is to provide an understanding of 

the conditions responsible for bringing about a given event, 

then an event which occurs without the benefit of any such 

condition, such that it occurs purely on the bais of chance, 

would seem to be totally inexplicable. If this is correct, 

then an Indeterministic event which occurs partly by chance 

and partly by some genuine nomolgical condition would seem 

to be only partly inexpl icalbe. Thus, the notion of 

explanation admits of degrees such that some events are 

objectively more explainable than others; and in particular, 

the extent to which an event occurs on the basis of chance 

is the extent to which it can not be explained. 

A Compromise 

Once It is acknowledged that explanation comes by 

degrees, there is then a compromise to be found in resolving 

the dispute between Hempel, Salmon, and Von wright. 
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Altnoug.h Von Wright is unconvincing in arguing that all 

i n de t e r min' s tic eve n t s are bey 0 n d ex p I- a nat lon, the rei s so m e 

merit to his claim that we can not explain an event which, 

given the explanatory facts, might have failed to occur, to 

wit, events of this sort are in part inexplicable and can 

not be completely explained. This idea also helps sustain 

Hempel's basic claim that there exists an important 

explanatory asymmetry between high and low probability 

events. Where Hempel goes wrong, however, is In supposing 

that this asymmetry consists in our being able to explain 

the former but not the latter type of event. Instead, given 

that the probability associated with the event to be 

explained can be viewed as Indicating the upper I imlt of the 

degree to which the event is explainable, the actual 

asymmetry resides in the fact that high probabil ity events, 

generally speaking, are simply more explainable than low 

ones. And finally, Salmon's proposal that both high and low 

probabll ity events are capable of being explained, though 

essentially correct, stands in need of an important 

qualification. For If some part of an event's occurring is 

due to chance, then a complete explanation for why it 

occurred can not be given. 

By thus appealing to the purpose of explanation and 

observing that explanation admits of degrees, it is possible 

to strike a compromising resolution to the tripartite 

dtspute between Hempel, Salmon, and Von Wright--both high 
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and low probabi I ity events can be explained, but only 

partlal'". 

The Final Analysjs 

The partial analysis of 'S is a scientific 

explanation for why it is the case that P' developed in the 

last chapter can now be completed. Given that both high and 

low probability events are amenable to explanation, the only 

additional feature required for the analysis is a clause 

which identifies the conditional probability of P on the 

basis of the explanatory facts. That is, where 'PI 

expresses a fact of the type indicated by either 'x is F 

rather than G' or 'x, rather than y, Is F', 

(2) S Is a scientific explanation for why it is the case 
that P iffl 
(i) There Is a set Q of conditions which is 

nomically responsible for the fact that Pj 

(i i) S asserts: 
(a) +0', where 0' is a subset of Q such that 
Pm(P/+Q1) • Pm(P/+Q), and there is no proper 
subset Q* of Q such that Pm(P/+O') = Pm(P/+O*); 
( b) Pm ( PI +0') = n. 

C 0 nd i t Ion (b) 0 f par t (I I) has the e f fee t 0 fin die a tin 9 

whether P admits of a complete explanation, or whether it is 

only partially explainable. The addition of this conaition 

a I so a" ows (I) and (i i) to stand as both necess ar y and 

sufficient, which thereby completes the analysis. 

There are two seemingly counterintuitive features of 

this analYSis which require special attention. First, given 

the accouflt of nomic responsibility introduced in Chapter 5, 
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complement not-p wil I share the sarre set of explanatory 
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facts. In this event, It would appear that P and also not-p 

would be accounted for by appeal ing to the very sarre 

explanation, which seems odd. (This is similar to an 

objection that is often raised in regard to Salmon's earlier 

statistical relevance model of explanation, which he 

develops in Salmon, et al., 1971. See, for example, Lorenz 

Kruger, 1976, and Cartwright, 1979.) For example, suppose 

that Jones suffers from syph i I is. Now whether Jones goes on 

to contract paresis or whether he does 'not, it seems that we 

end up explaining either result by invoking the same 

explanation--Jones has a case of syphilis and the 

probability of his cathclng paresis, given that he has 

syphilis, is .28. Oddly enough, then, it seems possible to 

correctly explain Jones' subsequent condition before it is 

known what that cond i t Ion w III be. 

This result, however, is only half correct. It is 

true that in many cases both P and not-P wi II enl ist the 

same set of explanatory facts, but this does not make the 

explanations for these two facts the same since the 

probability values associated with P and not-P wi I I (almost 

always) be different. Given that Pm(P/+Q') + Pm(not-P/+Q') 

== 1, an inverse relation holds between the probabi lity 

values assigned to P and not-p on the basis of the set Q' of 

expl anatory facts. Except for the rare case where Pm(P/+Q') 
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is actually the same as Pm(not-P/+Q'), the probability 

values for tl"tese two facts will diverge, and this difference 

Is sufficient to render the explanations distinct. If P 

should happen to feature a higher probabi I ity than not-P, 

then this would indicate that P Is more explainable than its 

complement not-Po And this seems right. If P obtains and 

is highly probable in relation to the explanatory facts, 

then had P fat led to obtain, the explanation for not-p would 

be much weaker in the sense that there would be more about 

not-P's obtaining that could not be explainea. Thus, even 

though the explanation of P and the explanation of not-P 

might share the same set of explanatory facts, the relevant 

probabilities I'd II generally be different, and this makes 

for different explanations. 

On occasion, the probability values assigned P and 

not-P will be equivalent, and in this case the explanations 

for these two facts will in certain situations be the same. 

But even this rare result should not be particularly 

disturbing, since It is clear that either fact -is subject to 

only a partial explanation. 

The other feature of the analysis which deserves 

some comment is that by characterizing nomic responsibi I ity 

in terms of nomological relevance, various counteracting 

conditions which actually Inhibit, so to speak, the 

obtaining of a given fact turn out to be explanatori Iy 

relevant. It might be objected that any counteracting 
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condition of this sort, though nomologically relevant, is 

explanatorily irrelevant. For example, the fact that Jones 

was vaccinated against the flu turns out to be one of the 

conditions nomical'y responsible for his subsequently coming 

down with the flu; but surely, it might be protested, this 

fact in no way helps explain why he actually caught the flu. 

Indeed, citing the fect that Jones was vaccinated against 

the flu seems to be the sort of Information that should be 

excluded from the explanation. In this way, it may seem 

that the analysis here is undermined in virtue of its 

countenancing counteracting conditions. 

In response to this objection, it is important to 

point out that both accounts of explanation developed by 

Hempel and Salmon take counteracti~g conditions to be 

expl~natorily relevant. That this is a feature of Salmon's 

view is widely recognized, but for some reason, many seem to 

overlook the feet that it applies to.Hempel's mOde! as well. 

(See, for example, Kruger, 1976.) In any case, if including 

counteractlng"condltions as part of an explanation is 

considered a problem for the account of explanation 

developed here, then It is also a problem for these other 

views. But rather than creating a problem, I beli eve that 

citing counteracting conditions is eminently reasonable and 

in fact required of any adequate account of scientific 

explanation. Given that explanation admits of degrees and 

that the extent to which a fact obtains on the basis of 
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chance is the extent to which it can not be completely 

explained, the probability associated with the fact to be 

explained may be regarded as indicating the upper limit of 

the degree to which it is explainable. Since counteracting 

conaltlons generally lower this prcbabil ity, citing these 

conditions has the effect of emphasizing the extent to which 

the fact'S obtaining was due to chance. To ignore 

counteracting conditions would thus result in over inflating 

the degree to which the fact is objectively explainable and 

thereby bias the explanation. In order, then, to ensure an 

objective and unbiasea explanation, it is essential that 

counteracting conditions not be overlooked. 

Conclysions 

By taking explanatory relevance to be a no~olgical 

relation which is analyzed in terms of the notion of nomic 

responsibility, indeterministic facts of both the high ana 

tow prababil ity variety are capable of being explained. 

However, some of these facts are objectively more 

explainable than others, for the concept of explanation 

admits of degrees. 
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