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SOME REMARKS ON STATISTICAL EXPLANATIONS 

There are many persons so far apart philosophically that it is difficult for 
them to establish a common frame of reference and a common vocabulary 
as a basis for discussion. Other individuals can differ but operate within a 
common framework of concepts and a generally accepted approach to 
philosophical topics. Professor Stegmiiller and I are of the latter kind. I 
have several criticisms of his views on statistical explanation and I want to 
make those criticisms in as sharp and definite a form as I can, but I also 
want to emphasize how much we agree in general philosophical approach. 
My many points of disagreement are evidence, I would take it, that the 
foundations of statistics and the foundations of the theory of belief involv­
ing partial or incomplete knowledge are still very far from a satisfactory 
formulation. 

I have organized my remarks under six headings. 

1 STATISTICAL EXPLANATION 

I am not happy with Stegmiiller's reticence regarding explanation. Such 
explanations are common in science, especially in the science of the last few 
decades, and it gives philosophy an idiosyncratic character in relation to 
the main trends of scientific discussion to deny the standard character of 
statistical explanations. I hold that there are three kinds of statistical 
explanation, and this threefold character, of which I have spoken else­
where in the past, is important for the discussion of the problems we are 
dealing with today. 

One kind of statistical explanation is theoretical in character. A good 
example would be the explanation of the analysis of radioactive decay, or, 
more generally, the kinds of explanations of phenomena given by guantum 
mechanics. Quantum mechanics is surely the most important empirical 
theory of the 20th century and is replete with what I would call statistical 
explanation of natural phenomena at the theoretical level. 

The second kind of statistical explanation is experimental explanation. 
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2 EVENTS AND 

needs elaboration but cannot 
to insist that when we look theorIes that are pn)b:::tOllllstLC 

their formulatIOn is m terms of kinds of events. 

3. HIGH PROBABILITY FOR PREDICTED 

I certainly agree with of 
requirement that events have high would like to 
make a general remark on thIS matter. 

It has sometimes been said that there are two strams of medieval 
thought, the Aristotelian and the Archimedian, and that we can trace these 
two traditions more or less from Hellenistic times. The same 
dichotomy seems to exist m the theory of probability and its to 
the real world. We have a tradition of philosophical discussion that seems 
to me rather remote from what might be caned the Archimedian tradition 
of detailed mathematIcal analysis of real phenomena. One of the things 
that I am most critical about in Hempel's discusslon and am critical 
insofar as is depending on this view IS that no serious 
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contact is made with the many sophisticated, interesting and powerful 
examples of applying probabilistic notiOfls to the study of natural 
phenomena. 

Even limited contact with the classical works of Laplace and others 
shows how inappropriate it is to require that predicted events have a high 
probability. The reason is evident. The powerful applications of prob­
abilistic notions in the real world have mainly used continuous prob­
ability distributions in which the events in question have probability zero 
at the most detailed, idealized level of observation. Here I agree with 
Stegmiiller, but I am unsatisfied and unhappy with his introduction in this 
context of the notion of surprise. We had some discussion of Shackle's 
notion of surprise in Hilpinen's paper two days ago. I stated then in the 
general discussion my own view that the theory of surprise is a bad theory. 
I have not changed my mind since Tuesday. (For a detailed written 
opmion, see Luce and Suppes, 1965.) I do not want the application of 
probabilistic notions to the real world in any sense to rest on the very 
undeveloped and very unsatisfactory notion of surprise. When we talk 
about the successes of quantum mechanics we can look from one page of 
one treatise or one article to the next without finding any discussion of a 
notion or surprise. Of course, we can agree in cocktail-party talk that it is 
surprising that quantum mechanics is so unbelievably successful in 
analyzing natural phenomena. But I say it is not part of the serious 
application to the real world of a probabilistic theory such as quantum 
mechanics to have at hand a notion of surprise. What we have at hand and 
what we use extensively are the standard notions of testing a statistical 
theory. We have an elaborate technology for making such tests. It is 
important in the discussion or' explanations to deal with that elaborate 
development and the way in which elaborate theories of a probabilistic 
character are tested or should be tested. 

4. MAXIMUM SPECIFICITY AND TOTAL EVIDENCE 

Let me begin this point by referring to an earlier fantasy given us by 
Laplace. This was his definition of probability. Laplace begins his treatise 
with the definition of probability in terms of the ratIo of favorable cases to 
possible cases, but a few pages later, where serious examples are cited, the 
definition plays no important role. 

A similar sort of fantasy has been engaged in by Reichenbach, by 
Hempel, and to some extent now by Stegmiiller in the advocacy of 
maximum specificity and homogeneous reference classes. This advocacy is 
a serious mistake as an approach relevant to the application of prob­
abilistic notions in developed science. To make a radical statement on 
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this point, we can look in the last year's ReVlew, the 
physJlcal journal in the world, and of the 3,000 to published pages, 
something like 2,000 to 2,500 will be articles some 
statistllcal My claim is this: Not one article win make a 
reference of any kind to homogeneous reference classes or to maximum 
specificIty. 

There JlS a clear and defmite JBayesian answer to the problem of 
maximum specificity and the homogeneous reference class, and I 
SOInetnUlj:l,( about it There IS another title under which this is 
spoken of in philosophical circles, that of total evidence. I shaH iHustrate 
how from a BayeSIan standpoint the does not arise in the first 

It is, so to speak, a nonproblem. The reason it is a nonproblem is 
that what to the problem of maximum is simply for 
the Bayesian a of the requirement of coherence. Suppose that I want 
to you my probability that it wIll ram tomorrow (R) and I say, «Wen, 
there are heavy clouds now" (H). If K believe P(H) = 1, then 

P(R) = P(RIH), 

because by the elementary theorem on total probabIlity 

P(R) = P(RIH)P(H) + P(Rlnot H)P(not H), 

and the assumptIOn JlS that P(not H) = O. If you in another for 
eX'lml~le, the barometer IS then I mtroduce that and 
assign my to it m the standard way. In order to have a 
probabilistic coherent set of beliefs I must take account of information 
about the barometer. do not have that information, then my belief in 
the probability of rain may change; but if I already know about it, it does 
not change my probabihty. (For detaIled treatment of these matters, see 
Suppes, 1966.) You can, if you will, bring m anythmg you but it will 
usually have no practical effect on my belief, because I have already 
absorbed most of the relevant mformation. So the Bayesian has a natural 
way of dealing WIth the problem of maximum speCIfiCIty. It is a non­
problem, taken care of by the theorem of total probability and the 
requirement of coherence. 

5 EXPLICIT KNOWLEDGE FRAMEWORK 

I do not believe in the kind of explicit knowledge framework that 
Stegmiiller has introduced us to and that he has regard for. I have my own 
addiction to explicit set-theoretical formulations, but when It comes to the 
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subject under discussion here, I want to be very careful not to make 
matters explicit that should be left implicit. Induction, if you will, is like 
seduction on this point: It is often a mistake to be too explicit. A good 
example of this is to be found in standard statistical practice. 

One difference of conceptual framework that has not been noted often 
enough in the use of probability concepts by statisticians, on the one hand, 
and by philosophers, on the other, is that philosophers are always trying to 
make everything explicit. They want to talk, as Stegmiiller has, of an 
explicit knowledge framework. Another way that is a little more standard 
in probability theory is to talk in terms of a sample space or a probability 
space; but in the real world and by the real world here I mean the real 
world of science - that is not the height of fashion. Sophisticated talk 
about applications of probability theory is like sophisticated seduction. It 
is always implicit what is beneath the surface. Sophisticated probabilistic 
talk in science is talk about random variables. Random variables are, from 
a technical standpoint, measurable functions defined on a sample space. 
So it seems easy to say: "Aha, there is a sample space there after all and it is 
just that the statistician has slighted it." But that is a mistaken way of 
looking at how things are done, because construction of an actual sample 
space is of no interest whatsoever. There is in statistics a theorem, 
sometimes called the theorem for unconscious statisticians, that imposes 
consistency conditions on a family of random variables in order for there 
to be a common sample space on which they can be defined. But no one in 
applications is ever concerned about this theorem. No one, above all, is in 
the least interested in exhibiting a suitable sample space. What one does is 
deal only with random variables. Moreover, the important and common 
concepts of mean, variance, and covariance apply only to random 
variables and their distributions, not to events of a sample space. (For 
amplification of these remarks about random variables, see Suppes, 1974.) 

There is a deeper Bayesian point as well about these matters. It is that 
we do not want to be committed to some particular knowledge framework 
but want to express our viewpoint at a given point in time by a prior 
distribution over all our beliefs. Fixing an explicit knowledge framework 
in the case of beliefs is unrealistic and therefore mistaken. An explicit 
framework is justified in the case of theory, and sometimes in the case of 
experimentation. But even in the case of the statistical analysis of relatively 
simple experiments, the kind of first-order logic apparatus that Stegmiiller 
has introduced does not adequately deal with the simplest kinds of 
applications that require relating tests of a statistical hypothesis to the 
theory of sampling. At this late stage in the development of modern 
statistics,it is rather like saying,"Let's analyze physics, and especially 20th­
century physics, in first-order logic." 
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6 INTENTION AND ACHIEVEMENT 

I take up Stegmiiller's remarks about achievement. FIrst, when we 
are dealing with an individual case of what IS fundamental IS 

the result and not the intention. If your is bad, that is tough 
luck. A theory of survival that we thmk in terms of results and not 
intentions. Suppose we own a fum whose market IS sensitIve to 
seasonal weather conditions. We think we run the but we 
encounter seasonal problems and the firm goes 
tal fact is that we failed. Maybe our mtentions were but we got 
into trouble nonetheless. K think that thIS is the way we have to think 
about the real wodd. 

In a more general way, and related to what K said earlier about the 
concept of I do not think talk about achievement is of real 

within a scientifIC framework. The distinction we may want to 
make between intention and achievement is not an '''''''''·''''A1riC'JI1nt nrON"!f>"m 

the case of scientific of 
For example, when we try to from fundamental mechani-
cal the exponential law for radIOactive decay, we do not leave 

to luck. Whether or not an individual atom decays at an 
individual instant is a very random affair an prob-

but whether the of experimental data fits the expo-
nential law to the finest determinable degree is not at all a matter of 
randomness but a matter of careful and detailed which m 
the end leaves nothing to chance or to failed mtentions. 
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