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We statisticians, with our specific concern
for uncertainty, are even more liable than
other practical men to encounter philosophy,
whether we like it or not. For my part, Ilike
it comparatively well. That is why the honor
of opening this session of discussion has come
to me, though my background makes my
knowledge and idiom somewhat different

from your own.
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The theory of personal probability formal-
izes a view of the nature of uncertainty that
Frank

Ramsey and Bruno de Finetti. This view has

was discovered independently by
not been popular either in philosophy or sta-
tistics, though it has recently been gaining
ground in both areas. Statisticians, under-
standably enough, are liable to passion in
controversy about the nature of uncertainty.
We personalistic statisticians are happy to
see our ranks grow but are impatient with the
majority, who have not yet come over to us.
And the majority cannot understand why a
handful of statisticians who have shown com-
petence in the past are now intent on the
propaganda of indefensible and pernicious

doctrine.
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We who defend the personalistic view natu-
rally consider some of the most striking diffi-
culties raised in objection to be illusory. I
shall talk here not about those difficulties
with the personalistic view that I can resolve,
at least to my own satisfaction, but about
those that particularly puzzle or confuse me.
Consequently, I shall be raising many vague
questions and making relatively few clear
statements. Almost any difficulty with a
particular view is likely to amount to an ob-
jection to that view and to score a point for
one or another view already on the market.
As you would surmise from my position, the
difficulties that disturb me do not seem to me
so much to tell against the personalistic view
in favor of its competitors, the frequentistic
and logical (or necessary) views, as to sug-
gest room for modification and improvement
of the personalistic view itself. Indeed, the
personalistic view is of course actually a
group of more or less related views, of which
one 1s somewhat more before my eyes than
the of the

personalistic view have been developed spe-

others, and some forms
cifically to escape from one or more of the

difficulties to be mentioned.
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The theory seeks to distinguish between co-
herent behavior and blunder, or demonstrable
incoherence, in the face of uncertainty. It
therefore prescribes conditions on a person’s
preferences among acts. The preference rela-
tionship, “is not preferred to,” is postulated
to constitute a simple ordering among acts.
An act is defined as a function, or schedule,
associating a consequence for the person with
each possible state of the world.
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Informally, or extraformally, the conse-
quences are conceived of as what the person
experiences and what he has preferences for
even where there is no uncertainty. This idea
of pure experience, as a good or ill, seems
philosophically suspect and is certainly im-
practical. In applications the role of conse-
quence 18 played by such things as a cash pay-
ment or a day’s fishing of which the “real
consequence” may be very uncertain but
which are nonetheless adapted to the role of
sure consequences within the context of the
specific application. One of the merits of
Richard Jeffrey’s personalistic theory is es-
cape from this suspect concept (see [7], pp.
48-49).
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A state of the world is, again informally,
a possible list of answers to all questions that
might be pertinent to the decision situation
at hand. The states need not be conceived of
as absolutely atomic but only atomic for the
context; and even this use of atoms is didac-
tic rather than necessary. Therefore the
philosophical riddle of truly atomic proposi-
tions is not involved as it seems to be in
Carnap’s theory.
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Certain postulates, which it would not be
appropriate to repeat here, are attributed to
the preference relation among acts.
Something of the character of these postu-
lates can be gathered from this assumption:
If two acts have the same consequences for
some states, the preference between the two
acts will not be changed if they are given new
common consequences on those states where
they are already in agreement and each is left

unaltered elsewhere.
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Concentrate for a while now on any two
consequences, one of which is distinctly pre-
ferred to the other, calling the preferred one
“the prize” and the other “the status guo.”
When an act is confined to these two conse-
quences, it amounts to obtaining the prize in
case a certain set of states (that is, an
event) occurs and remaining in the status quo
otherwise. A preference for one such act over
another might be expressed in ordinary par-
lance by saying that the person holds the prize
event of one act to be more probable than the
prize event of the other. According to a de-
duction from the postulates, there is a unique
function that associates a nonnegative num-
ber with each event subject to the following
three conditions. First, if and only if the per-
son holds the first of two events to be more
probable than the other, the number associ-
ated with the first will be higher than that
associated with the other. Second, the num-
ber associated with the union of two disjoint
events is the sum of the numbers associated
with each event. Last, and distinctly least,
the number associated with the universal
event, the set of all states, 1s one.
Mathematicians call any function from
events (or sets) to nonnegative numbers
with the last two properties a (finitely addi-
tive) probability measure, without necessar-
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ily referring to any other aspects of probabil-

ity, such as belief, frequency, or symmetry.
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The probability measure associated with
events by prizes is intimately associated with
the person’s attitude and potential behavior
toward uncertain events. For a personalist
like me, it underlies much of the best analysis
that has yet been given of the every-day no-
tion of probability. Properly interpreted, it
contains the tenable features of other analy-
ses, such as frequentistic and logical ones,
within 1tself. But the present talk is really
more about the theory of preference among
acts that happens to lead to personal prob-
ability than about personal probability
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itself. Logically, I could almost have passed
over personal probability as I shall in fact
pass over another function (this one from
consequences to real numbers) called utility,
that is ultimately as essential to the prefer-
ence theory as is personal probability itself.
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The preference theory does not seem to bear
on or to involve the problem of induction in
the sense of whether, how, or with what jus-
tification, we come to believe universals. It
does, however, contain a mode!l of how opin-
ion is modified in the light of experience —a
phenomenon of vast importance —which some
might call induction. The theory of personal
probability seems to be similarly disengaged,
and not necessarily by accident, from certain
other difficult concepts that are traditionally
associated with the philosophy of probabil-
ity, such as simplicity and Occam’s razor,
atomic propositions (as already mentioned),
time, cause, the permanence of nature in
space and time, and of course the long run.
The real, or even seeming, possibility of side-
stepping what have sometimes been supposed
to be fundamental questions does have a bear-
ing on the role of these questions, about
which I hope to talk on another occasion

{11].
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The preference theory could be studied as an
axiom system without interpretation; but to
mathematicians it is of only modest interest.
It can be interpreted as a theory about how
people, corporations, or other organisms,
actually behave; but as psychology, it has
very limited validity and use. The interpreta-
tion for which it was developed is a norma-
tive one by which a person can police his own

potential decisions for incoherency.
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To make such an application, you must
structure the decision problem that faces you
in terms of states of the world (each state
being a list of potential answers to all perti-
nent questions), consequences (what might
happen to you), and available acts (things
you can do, described in terms of what conse-
quence will befall you in each state of the
world). Both in practice and in theory the
choice of such a framework presents prob-
lems. Unique choice is not to be expected, if
only because it is harmless in principle to add
irrelevancies to the list of questions that de-
termine states. In practice, it is often —1I
would hesitantly say always — possible to
make a workable choice, that is, one with re-
spect to which the postulates seem to be rea-
sonably well satisfied. And it can, to some
extent, be shown that different workable
choices cannot lead to differing behavior.

Yet, in the very notion of this choice of a

" framework there are impressive difficulties.

Is it good, or even possible, to insist, as this
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preference theory does, on a usage in which
acts are without influence on events and
events without influence on well-being? These
conventions can be made to work better than
one might at first realize and they convey
considerable advantages to the theory; but
they have been seriously, and perhaps justi-
fiably, challenged in more than one way; for
example, by J. Dréze in [3] and by R.
Jeffrey in [7].
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In what sense is this theory normative? It
is intended that a reflective person who finds
himself about to behave in conflict with the
theory will reconsider, and some reflective
people have indeed found the theory, taken
with a grain of salt, to be compelling. I feel,
but do not clearly understand, the compul-
sion, and a good analysis of it might be a
valuable philosophical contribution. How
deeply would such an analysis be bound up
with the philosophy of the contrafactual?
Again, the philosophy of free will seemingly
has something to do with the interpretation
of any normative theory; in the present case,
is the connection important, academic, or il-

lusory?
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The analysis should be careful not to prove
too much; for some departures from theory
are inevitable, and some even laudable. For
example, a person required to risk money on
a remote digit of 7 would have to compute
that digit, in order to comply fully with the
theory, though this would really be wasteful
if the cost of believe but unable to demon-
strate? If the remedy is not in changing the
theory imply that you should behave in accor-
dance with the logical implication of all that
you know. Is it possible to improve the the-
ory in this respect, making allowance within
it for the cost of thinking, or would that en-
tail paradox, as I am inclined to believe but
unable to demonstrate? If the remedy is not
in changing the theory but rather in the way
in which we are to attempt to use it, clarifi-

cation is still to be desired.
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The example about 7 does not adequately
express the utter impracticality of knowing
our own minds in the sense implied by the the-
ory. You cannot be confident of having com-
posed the ten word telegram that suits you
best, though the list of possibilities is finite
and vast numbers of possibilities can be
eliminated immediately; after your best ef-
forts, someone may suggest a clear improve-
ment that had not occurred to you.
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A particularly conspicuous way in which we

do not know our own minds (and therefore

e
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cannot comply with the theory) is that we
are unsure, or vague, about our preferences
between even relatively simple choices such as
$10 or a pair of theater tickets. Some have
tried to reflect the phenomenon of vagueness
within the theory, while others believe that,
though vagueness must somehow be reckoned

with, its nature defies formalization.
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Here is an important illustration from sta-
tistics. The use of random samples, so char-
acteristic of modern statistics, is not com-
patible with the preference theory, at least as
applied to the behavior of a single organism.
Even if randomization is not so effective as
statisticians have sometimes thought, it does
nonetheless seem useful and important. The
value of randomization, which escapes the

theory rigidly interpreted, can be traced
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largely to our vagueness and other intellec-
tual incapacity to comply perfectly with the
preference theory —and perhaps also to our

interaction with other people.
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Suppose you accept, at least for yourself,
that behavior ought to comply reasonably
well with the theory, is the theory of any
value to you? And why? One worth of the
theory, in my opinion, is that every applica-
tion of the idea of probability can be rela-
tively clearly viewed as an application of the
preference theory, though of course it is of-
ten possible to have the practical benefits of
these applications of probability without so
viewing them. To use the preference theory is
to search for incoherence among potential de-
cisions, of which you, the user of the theory,
must then revise one or more. The theory it-
self does not say which way back to coherence
is to be chosen, and presumably should not be
expected to. Nonetheless, some preferences
are strikingly easier for you to drop than oth-
ers; in certain cases, philosophical analysis

might clarify why.
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According to what I have been saying, the
preference theory, though not exactly valid,
is approximately valid. As philosophers and
mathematicians all now know, any. contra-
diction in a deductive theory renders the the-
ory valueless. Is it really possible to make
rigorous sense of the notion that an empirical
or a normative theory is not valid but almost
valid? Among the false consequences of such
a theory some are ordinarily catastrophically
false. Whether with rigor or without, we
must live with approximately valid theories.

Can philosophy tell us how?
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The idea of facts known is implicit in the
use of the preference theory. For one thing,
the person must know what acts are available
to him. If, for example, I ask what odds you
will give that the fourth toss of this coin will
result in heads if the first three do, 1t is nor-
mally implicit not only that you know I will
keep my part of the bargain if we bet but also
that you will know thres heads if you see
them. The statistician is forever talking

about what reaction would be appropriate to
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this or that set of data, or givens. Yet, the
data never are quite given, because there is
always some doubt about what we have actu-
ally seen. Of course, in any application, the
doubt can be pushed further along. We can re-
place the event of three heads by the less im-
mediate one of three tallies-for-head recorded
and then take into our analysis the possibility
that not every tally is correct. Nonetheless,
not only universals but the most concrete and
individual propositions are never really quite
beyond doubt. Indeed, as you know better
than I, such seeming statements of fact must
actually be recognized as universals. Is there,
then, some avoidable lack of clarity and
rigor in our allusion to known facts? It has
been argued that since indeed there is no abso-
lute certainty, we should understand by “cer-
tainty” only strong relative certainty. This
counsel is provocative but does seem more to
point up, than to answer, the present ques-

tion.
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