








































































































16 A TREATISE ON PROBABILITY PT. I

of b impossible. Thus a proposition is impossible with respect
to a given premiss, if it is disproved by the premiss; and the
relation of impossibility is the relation of minimum probability.!

10. We have distinguished between rational belief and irrational
belief and also between rational beliefs which are certain in degree
and those which are only probable. Knowledge has been
distinguished according as it is direct or indirect, according as it
is of primary or secondary propositions, and according as it is
of or merely about its object.

In order that we may have a rational belief in a proposition p
of the degree of certainty, it is necessary that one of two con-
ditions should be fulfilled—(i.) that we know p directly ; or (ii.)
that we know a set of propositions %, and also know some secondary
proposition ¢ asserting a certainty-relation between p and &.
In the latter case A may include secondary as well as primary
propositions, but it is a necessary condition that all the pro-
positions % should be krown. In order that we may have rational
belief in p of a lower degree of probability than certainty, it is
necessary that we know a set of propositions %, and also know
some secondary proposition ¢ asserting a probability-relation
between p and A.

In the above account one possibility has been ruled out. It
is assumed that we cannot have a rational belief in p of a degree
less than certainty except through knowing a secondary pro-
position of the prescribed type. Such belief can only arise, that
1s to say, by means of the perception of some probability-relation.
To employ a common use of terms (though one inconsistent with
the use adopted above), I have assumed that all direct knowledge
is certain. All knowledge, that is to say, which is obtained in a

- manner strictly direct by contemplation of the objects of acquaint-
ance and without any admixture whatever of argument and the
contemplation of the logical bearing of any other knowledge on

/thjs, corresponds to certasn rational belief and not to a merely
probable degree of rational belief. It is true that there do seem
to be degrees of knowledge and rational belief, when the source of

1 Necessity and Impossibility, in the senses in which these terms are used
in the theory of Modality, seem to correspond to the relations of Certainty and
Impossibility in the theory of probability, the other modals, which comprise
the intermediate degrees of possibility, corresponding to the intermediate
degrees of probability. Almost up to the end of the seventeenth century
the traditional treatment of modals is, in fact, = Pprimitive attempt to bring
the relations of probability within the scope of formal logic.
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CH. Iv FUNDAMENTAL IDEAS 55

involves, if it is to be a guiding rule at all, and not a petitio
principit, an appeal to judgments of irrelevance.

The simplest definition of Irrelevance is as follows: 7%, is
irrelevant to = on evidence b, if the probability of z on evidence hh,
is the same as its probability on evidence h1 But for a reason
which will appear in Chapter V1., a stricter and more complicated
definition, as follows, is theoretically preferable : A, is irrelevant
to z on evidence A, if there is no proposition, inferrible from A4
but not from 7%, such that its addition to evidence h affects the
probability of #.2 Any proposition which is irrelevant in the
strict sense is, of course, also irrelevant in the simpler sense ;
but if we were to adopt the simpler definition, it would sometimes
occur that a part of evidence would be relevant, which taken as
a whole was irrelevant. The more elaborate definition by avoid-:
ing this proves in the sequel more convenient. If the condition
x/hh=x/h alone is satisfied, we may say that the evidence &,
is ‘irrelevant as a whole.’ 8

It will be convenient to define also two other phrases. 7,
and A, are independent and complementary parts of the evidence,
if between them they make up % and neither can be inferred from
the other. If z is the conclusion, and %, and %, are independent
and complementary parts of the evidence, then %, is relevant if
the addition of it to k, affects the probability of z.

Some propositions regarding irrelevance will be proved in
Part II. If & is the contradictory of A, and a/hh=u/h, then
a/hh=x/k. Thus the contradictory .of irrelevant evidence is
also irrelevant. Also, if z/yh=2a/k, it follows that y/zh=y/h.
Hence if, on initial evidence %, y is irrelevant to x, then, on the
same initial evidence, z is irrelevant to y, ¢.e. if in a given state
of knowledge one occurrence has no bearing on another, then
equally the second has no bearing on the first.

15. This distinction enables us to formulate the Principle of
Indifference at any rate more precisely. There must be no
relevant evidence relating to one alternative, unless there is
corresponding evidence relating to the other; our relevant

1 That is to say, &, is irrelevant to z/h if /b h=2/k.

2 That is to say, %, is irrelevant to z/h, if there is no proposition %’, such that
Kyfbh=1, K\ [h+1, and «/F h+x/h.

3 Where no misunderstanding can arise, the qualification * as a whole > will
be sometimes omitted. :

4 I.e (in symbolism) %, and %, are independent and complementary parts of
hif hybiy=h, by fhy=1, and hy/h 1. Also k, is relevant if a/h=a/h,.
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