PATRICK SUPPES

THE MEANING OF PROBABILITY STATEMENTS

If we hold, as does the distinguished Italian mathematician and statistician
Bruno de Finetti (1974, pp. x—xi), that probability is entirely a subjective
matter, then we should expect that, in ideal cases at least, we learn from
experience how to eliminate probability and probabilistic considerations
and replace them with certainty. Are we left in the end with probabilistic
kinds of statements about the weather, our future health, and the state of
the nation, or should we expect to have convergence to objective state-
ments of certainty? Let us first consider the way such matters are expressed
in ordinary talk. It will be wise to begin with a similar distinction between
subjective and objective aspects of statements that are not about proba-
bility but about other physical properties. (I do not entirely like the bald
distinction “‘subjective versus objective’ but because it has been so widely
used in the literature I shall continue to use it for the moment; for general
background on the topics discussed in this article, see Stegmiiller, 1973.)

Suppose I say in casual conversation with a friend, “A 1980 compact
Chevrolet weighs somewhere between 2,000 and 3,000 pounds. In fact, I
believe it weighs about 2,800 pounds.” That statement clearly expresses a
belief of mine. The first sentence is not formulated in such a way as to
make the expression of a propositional attitude clearly evident, but to-
gether with the second sentence, which is explicit on this point, it becomes
s0. My friend says in return, “Well, I think your estimates are about right,
but I happen to have some current literature here and let’s look up the
data.” He gets a report, which shows that a 1980 Chevrolet Citation in the
two-door hatchback model has a curb weight of 2,595 pounds. He then
says, “Your estimate of 2,800 pounds was not too far off.”

It seems to me there are several things to be said about this hypothetical
exchange — and although it is hypothetical I think it is rather typical of
what does occur in much ordinary talk. First, we do not talk about beliefs,
ordinarily, but about estimates. There are occasions when one would say,
“T believe so and so,” but it is at least as common and natural to talk
about estimates. But I take this to be simply an explicit way of making
clear that one does not believe that one knows the exact weight. The second
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point is that there is no really easy way to draw a sharp line in such talk
between that which is subjective and that which is objective, and T am
suspicious of the distinction at this level of discourse. In ordinary talk, we
do not make anything like a firm distinction between the two, just as there
is no firm distinction between deductive and inductive reasoning.

In such contexts, as in more scientific ones, the important distinction is
whether more is to be learned from experience, that is, whether we believe
that more information is available to improve our estimates of weight.
Here again, a distinction is to be made. In one set of cases we are not really
satisfied with our estimates, but we do not believe that information is
currently available that can improve a current estimate that is rather crude
from the standpoint of what one would really like to know. For example,
suppose I would like to have a good estimate of how much Aristotle
weighed when he was 17 years old. I think there is an extremely small
chance we will ever be able to make an estimate that is accurate within a
kilogram or a pound or two.

On the other hand, in the other kind of case, the information we have
is quite sufficient for the purposes at hand. The data I just cited on a 1980
Chevrolet Citation are as accurate as we would want. In fact, it is not clear
that it would be useful at all to refine the estimate to, for example, the
nearest one-hundredth of a pound. The variation between cars of the same
design would be greater than this precision, and I can think of no purpose,
in the context of that earlier hypothetical discussion, when such more re-
fined data would be of any use.

This distinction between being satisfied or not with the estimate intro-
duces, I think, the basis for still another one. When we are not satisfied
with an estimate, we can be in one of two situations. In the matter of the
young Aristotle’s weight, it is simply an historical accident that the ap-
propriate information is not available to us. By some lucky chance there
could be records yet to be found in some now unknown site in Greece that
would give us such information. The other sort of case is one in which we
are psychologically unsatisfied with the answer but have systematic scien-
tific evidence that nothing better can be expected. There is a certain form
of naive object realism, and I emphasize the word object, that seems to
entail the view that individual objects have a fixed and rigid presence in
the world. Under this view, it is a psychological disappointment that bio-
logical objects, like ourselves, for example, do not have a constant weight.
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It does not make any sense to talk about my weight or your weight with
any detailed accuracy because it will vary from day to day and even ac-
cording to the time of day. It is only a kind of physical fiction to talk
about one’s weight as a definite amount. Of course, we could try to talk
about the instantaneous weight at some given point in time, but this is
not an interesting concept. The romantic view generated by naive object
realism is bound to be disappointed. More subtle examples of physical
objects’ having an obvious loss of molecules, as reflected in our ability to
detect their odor, show that there is no idealized constant weight in terms
of a fixed number of molecules.

Our naive way of thinking so naturally tends to constants that it makes
us uneasy to realize how much fluctuation there is in the real world, even
in what we regard as constant objects. For example, we all recognize when
we reflect upon the most elementary physical facts that such a prominent
object as the sun has a mass that in any given moment can only be known
in grossest terms. It is a nonsensical sort of question, we realize, to ask for
the weight of the sun, even at a given instant, to the nearest gram.

I emphasize again that I do not think there is any clear division between
the subjective and objective character of statements about weight. Going
back to my original example, I can even see the claim being made that the
first statement that the weight of a 1981 Chevrolet is between 2,000 and
3,000 pounds is an “objective” statement, whereas the second estimate of
the exact amount being 2,800 pounds is subjective. What is at work in this
example is often at work: we can give crude bounding estimates that are
scarcely disputable and we can follow these crude bounding estimates by
exact estimates that both the speaker and any listener know are not highly
accurate and are, therefore, rather subjective, although it seems strange to
put it that way.

The point I am driving at in the case of weight or mass, which applies
to other familiar physical properties should be clear. There is not really
an interesting and strong metaphysical distinction between subjective and
objective, or between belief and knowledge. Here I am saying something
that is probably rather close to de Finetti. The important distinction is
between the information being complete in practice or in principle and
being incomplete with the possibility of learning more.

The direct application of these ideas to probability leads me to diverge
from de Finetti. What I have been saying about weight or mass, and im-
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plicitly about other standard physical properties, applies to statements
about probability.

In the first place, there is the distinction between having complete or
incomplete information, that is, putting it now in probabilistic terms,
whether or not there is additional information we can condition on that
will change the probability. There is a point here that I did not sufficiently
emphasize earlier, namely, the point in time at which such considerations
arise. This is especially true for properties of events as opposed to proper-
ties of objects. There are many events about which I can know more after
they have occurred than I can at any time prior to their occurrence. There-
fore, in talking about completeness of information it is important to stress
at what point in time the matter is being discussed.

Many examples from physics illustrate completeness of information
combined with a residue of uncertainty. Prior to the actual decay of a
radioactive atom, I can do no better than to predict its decay according
to an exponential law. The best that past experience can do for me is to
let me, on the one hand, identify the nature of the atom - for example, is
it an atom of radium, uranium, etc. — and second, to provide an extremely
accurate estimate of the single parameter of the exponential distribution
characteristic of that particular substance. Given the identification of the
substance in pure form, for present simplified purposes, and the parameter
of the exponential distribution prior to decay, nothing more can be said.
Completeness of information has been attained in terms of current physical
theory. A variety of other examples of a similar sort can easily be
described on the basis of quantum mechanical considerations.

The second distinction applies to probability in the same way that it
applies to weight or mass. It is a matter of either being satisfied or not
with the estimate given. In the case of radioactive decay, on best current
theoretical grounds the information may be complete but true-blue deter-
minists are unsatisfied and disappointed in the character of the world as
they find it. As I have sometimes put in other contexts, faced with radio-
active decay such determinists have seen the truth and found it wanting.
On the other hand, probability estimates, like weight estimates of large
objects, can be rather crude, imcomplete, and yet still be satisfactory for
the purposes at hand. For example, in deciding to fly on a commercial
airline one does not expect three-significant-digit estimates of the proba-
bility of a crash but only information that leads to an estimate that the
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probability of a crash is quite small. An even better example of a more
general sort is deciding whether to take an umbrella or raincoat as one
leaves home. One does not expect to have a really accurate estimate of the
probability of rainfall in the next six hours. From experience, tradition,
and habit we are used to rather crude estimates and do not expect more
even if in principle we would readily admit that better forecasts would be
desirable.

There is a philosophical wedge that someone might try to drive between
the case of mass and the case of probability. It is this. It might be main-
tained that for a very large number of probability cases we should hold
that the phenomena in question are deterministic and that the incomplete-
ness of information is only a practical matter. In contrast, so it may be
said, in the case of mass nothing corresponds to the determinist’s ideal of
everything that is possible having been learned from experience. I do not
accept this distinction as being of major importance, for there is another
distinction working the other way, representing a similar idealization but
one that is in terms of mass rather than probability and that already has
been alluded to. This is the assumption that many objects have masses
that are constant in time. With probability this does not occur in the same
way because ordinarily we are talking about the probability of events. We
might, in an Aristotelian spirit, accept the difference here, namely, that the
idealization in the case of mass is constancy in time, whereas the ideali-
zation in the case of probability is determinism of occurrence under con-
ditions of complete information. Certainly there is a difference, and I ac-
cept it, but the similarity is also evident: theoretical idealization useful for
the purposes of elementary physics classes but totally unrealistic as a
theory of the world, and necessary to modify in many refined applications.

This brings me around to a final point on the meaning of probability
statements. I want to make one more attack on determinism, an attack
not based upon refinements of quantum mechanics but on the robust char-
acter of ordinary experience. The idealizations of classical physics have
been among the most misleading aberrations of philosophical thought
since the pre-Socratics began their ruminations. It is not just the quantum
world that has an essential random component - it is almost every aspect
of experience. Randomness is everywhere, from turbulence in the air to
the molecular level of the sense of smell or the quantum character of our
highly sensitive sense of vision. Brownian motion, first made prominent
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by Robert Brown at the beginning of the nineteenth century, although
mentioned earlier in one form or another by a number of predecessors,
should have spelled the end of determinism, but old ideas die hard - phi-
losophical abstractions of a certain sort hold on the most tenaciously. It
is not my purpose here to wage war against the concept of determinism
in detail. I have done that at other times and places and I am sure I will
continue to do so. My point is only to engage in a minor skirmish in order
to make clear that I do not think that the range of deterministic pheno-
mena is very large. What I have been concerned to do is to argue for the
sense of probability statements being, at bottom, not very different from
other physical statements, and it has been an important part of the view
I have tried to express to make this view of probability statements as
physical statements compatible with the subjective view of probability
statements as expressions of belief.

There is perhaps one other remark to be made about the reasons for my
differences with de Finetti. Reading de Finetti’s famous monograph
(1937), one is struck by the extent to which he seems to have been driven
by strong positivistic and operationalistic views. He cites with approval,
for example, the American physicist Percy Bridgman, famous in earlier
days for his operational approach to the meaning of concepts. Such posi-
tivistic views have properly run their course and no longer occupy a very
important position in current philosophies of science — for good reason,
too. It is hard to think of anyone who set forth a more muddled set of
ideas about physical concepts than Bridgman did. This is an aspect of de
Finetti’s thought from years past that I find mistaken and must demur
from. This strongly positivistic tenor has infected his insistence on the
purely subjective character of all probability statements. His search for a
strict operational interpretation of the meaning of probability statements
has led him astray.

The evidence supports the thesis that random or probabilistic pheno-
mena are found in nature and not simply in our lack of knowledge. This
is, if you will, the anti-Laplacean or anti-de Finetti viewpoint. Laplace was
explicit on the point that the source of probability is simply our ignorance
of true causes. This viewpoint has been appealing, but the attempt to make
probability a purely epistemological rather than partially ontological con-
cept is as mistaken as earlier attempts to infer that the universe is run
according to God’s design.



THE MEANING OF PROBABILITY STATEMENTS 403

REFERENCES

de Finett1, B.; 1937, ‘La prévision® ses lois logiques, ses sources subjectives,” Ann. Inst. Poin-
caré 7, 1-68. English translation in H.E. Kyburg and H.E. Smokler (eds.), Studies n
Subjective Probability, New York: Wiley, 1964, pp. 93-158.

de Fmetti, B.: 1974, Theory of Probability (Vol. 1), New York: Wiley.

Stegmiiller, W.: 1973, Probleme und Resultate der Wissenschaftstheorie und Analytischen Phi-
losophie, Band IV. Personelle und Statistiche Wahrscheinlichkeit, Zweiter Halbband, Sta-
ustiches Schliessen, Statistische Begriindung, Statistische Analyse, Berlin: Springer-Verlag.

Manuscript received 8 Aungust 1982,



