
qualitative (or projectable) predicates. On this issue dissensus reigns. It is obvi- 
ously crucial to anyone who adopts any sort of covering law view, but it is equally 
crucial to those who reject that conception if, like Scriven, they admit that laws 
have a role-justifying function. 

Second, the problem of causality is still with us. It becomes especially critical 
for those who find an explanatory role for probabilistic causes. As my brief re- 
marks have indicated, considerably more work is needed to clarify this concept. 
Recent interchanges with I. J. Good (W. Salmon 1988a), in addition to my cri- 
tique of the Fetzer-Nute system, have convinced me that conflicting fundamental 
intuitions are rampant. 

The foregoing two problems are hoary philosophical chestnuts on which much 
ink has been spilled. That situation will, no doubt, continue. The third problem 
is rather different, I believe. It has to do with quantum mechanical explanation. 
The chief source of the problem is the famous Einstein-Podolsky-Rosen paper.5 
It has, of course, been widely discussed, but not often explicitly in the context 
of scientific explanation. That paper, in effect, describes a thought-experiment 
and predicts its result. The issue has become more urgent recently as a result of 
Bell's theorem and the Aspect experiment on remote correlations (see, e.g., Mer- 
min 1985 or Shimony 1988). Now there is an actual experimental outcome to ex- 
plain. Opinions vary on the significance of these results. Some say that they are 
of little consequence, showing only that the results conform to the theoretical 
prediction of quantum mechanics. To the discredit of the received view, it would 
support that position and claim that, because of subsumption under a well- 
confirmed theory, the experimental result is explained. At the opposite end of the 
spectrum of opinion are some who say that Bell's theorem and Aspect's confirma- 
tion of the quantum mechanical prediction constitute the most important develop- 
ment in the history of physics. I cannot accept that assessment either. With N. 
David Mermin, I accept the moderate view that "anyone who isn't worried about 
this problem has rocks in their head."6 

The situation, basically, is this. There are impressive remote correlations in 
the spin-states of photons that cannot be explained by local causal principles; 
action-at-a-distance appears to be manifested. The results can be derived from 
spin conservation, but it is nonlocal conservation, and we have no mechanism by 
which to explain it. I have no idea what an appropriate explanation would look 
like; we may need to know more about the microcosm before any explanation can 
be forthcoming. But I do have a profound sense that something that has not been 
explained needs to be explained. As I said at the close of ScientiJic Explanation 
and the Causal Structure of the World, "to provide a satisfactory treatment of 
microphysical explanation constitutes a premier challenge to contemporary phi- 
losophy of science" (279). That still strikes me as correct. 

Notes 

Introduction 
1. See Rudolf Carnap (1966, reissued 1974, pp. 12-17) for interesting comments on the transition 

from the denial to the acceptance of the view that science can furnish explanations. This passage includes 
an interesting discussion of Hans Driesch's vitalism (including the appeal to entelechies), and of reactions 
to it by the logical positivists of the Vienna Circle. 

2. It is possible, of course, to adopt a hypothetical or 'suspend the truth' attitude in which one asks 
how a particular event could be explained if it were to occur. This is not Velikovsky's attitude. 

3. For a brief and accessible introduction see Gale (1981). The heading of this rather flamboyant 
article reads, 'Certain conditions, such as temperature, were favorable to the emergence of life on earth. 
The anthropic principle argues the reverse: the presence of life may 'explain' the conditions." In the article 
Gale adds, 'It is fair to say, however, that not all cosmologists and philosophers of science assent to the 
utility of the anthropic principle, or even to its legitimacy. Here I shall describe some of the ways in which 
the principle has been applied and let the reader judge its validity" @. 154). For a more thorough and 
technical, as well as more recent, treatment see Barrow and Tipler (1986). 

4. That feature, in itself, should give us pause, for it is an elementary logical fallacy to infer the truth 
of the premises from the truth of the conclusion of a valid deductive argument. As a matter of fad, neither 
Hempel nor I considers the traditional hypothetico-deductive schema an adequate characterization of 
scientific confirmation, but it seems to be so regarded by many people; see, for example, Braithwaite. 
Scienh3c Ey,lan&n, (1953 p. 9). Discussions of the shortcomings of the hypothetiwdeductive method 
can be found in \Ir. Salmon (1984, 530) or W. Salmon (1%7, Chap. Wl). 

5. Samuel E. Gluck (1955) made a brief stab at the task, but it was insufficiently general and failed 
to take notice of such basic difficulties as the ambiguity of statistical explanation. One interesting feature 
of his article is the claim that, because of the inherently probabilistic c-r of physical a lu rement ,  
even what we take to be D-N explanations in quantitative scienm are actually statistical explanations. This 
pint  has been a longstanding source of worry for deductivists. 

6. There are, of course, precursors of the theory set forth in this article, including Aristotle and John 
Stuart Mill. An important twentiethantury precursor is Karl R. Popper, whose 1935 work sketches a 
version of D N  explanation, though not in the depth of detail of Hernpel-Oppenheun. Moreover, Popper's 
book was not highly influential until the English (ranslation (1959) was published. 

The First Decade 
1. For one explicit comment, see 1953. p. 347. 
2. For a mknt detailed and soplusticeted discussion of the nature of laws see John Earman (1986, 

chap. 5). 


































