The values of ¢*, and ¢*  for the case that the
: gi . S e
observed sample does not contain any individuals
violating the law / can easily be obtained from the
values stated in (1) and (2) by taking s, = 0.
28. E. Nagel, Principles of the Theory of Proba-
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bility. Int. Encycl. of Unified Science, I, No. 6,
1939; see pp. 68-71.

29. Hans Reichenbach, Experience and Predic-
tion, 1938, §§38 ff., and earlier publications.

Nelson Goodman

THE NEW RIDDLE OF INDUCTION

Confirmation of a hypothesis by an instance
depends rather heavily upon features of the
hypothesis other than its syntactical form.
That a given piece of copper conducts elec-
tricity increases the credibility of statements
asserting that other pieces of copper con-
duct electricity, and thus confirms the
hypothesis that all copper conducts elec-
tricity. But the fact that a given man now in
this room is a third son does not increase the
credibility of statements asserting that other
men now In this room are third sons, and so
does not confirm the hypothesis that all men
now 1In this room are third sons. Yet in both
cases our hypothesis is a generalization of
the evidence statement. The difference is
that in the former case the hypothesis is a
lawlike statement; while in the latter case, the
hypothesis is a merely contingent or acci-
dental generality. Only a statement that is
lawlike—regardless of its truth or falsity or
its scientific importance—is capable of
receiving confirmation from an instance of
it; accidental statements are not. Plainly,
then, we must look for a way of distinguish-
ing lawlike from accidental statements.

So long as what seems to be needed is
merely a way of excluding a few odd and
unwanted cases that are inadvertently

admitted by our definition of confirmation,
the problem may not seem very hard or very
pressing. We fully expect that minor defects
will be found in our definition and that the
necessary refinements will have to be
worked out patiently one after another. But
some further examples will show that our
present difficulty is of a much graver kind.

Suppose that all emeralds examined
before a certain time ¢ are green. At time {,
then, our observations support the hypoth-
esis that all emeralds are green; and this is in
accord with our definition of confirmation.
Our evidence statements assert that emerald
a is green, that emerald b is green, and so
on; and each confirms the general hypoth-
esis that all emeralds are green. So far, so
good.

Now let me introduce another predlcate
less familiar than “green.” It is the predicate
“grue” and it applies to all things examined
before ¢ just in case they are green but to
other things just in case they are blue. Then
at time ¢t we have, for each evidence state-
ment asserting that a given emerald is
green, a parallel evidence statement assert-
ing that that emerald is grue. And the state-
ments that emerald a is grue, that emerald b
is grue, and so on, will each confirm the gen-
eral hypothesis-that all emeralds are grue.

Thus accordine to our definition. the pre-
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diction that all emeralds subsequently exam-
ined will be green and the prediction that all
will be grue are alike confirmed by evidence
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statements describing the same observa-
tions. But if an emerald subsequently exam-
ined is grue, it is blue and hence not green.
Thus although we are well aware which of
the two incompatible predlctlons iIs genu-
inely confirmed, they are equally ‘well con-
firmed according to our present definition.
Moreover, it is clear that if we simply choose
an appropriate predicate, then on the basis
of these same observations we shall have
equal confirmation, by our definition, for
any prediction whatever about other emer-
alds—or indeed about anything else. As in
our earlier example, only the predictions
subsumed under lawlike hypotheses are
genuinely confirmed; but we have no crite-
rion as yet for determining lawlikeness. And
now we see that without some such crite-
rion, our definition not merely includes a
few unwanted cases, but is so completely
ineffectual that it virtually excludes nothing.
We are left once again with the intolerable
result that anything confirms anything. This
difficulty cannot be set aside as an annoying
detail to be taken care of in due course. It
has to be met before our definition will work
at all.

Nevertheless, the difficulty is often
slighted because on the surface there seem
to be easy ways of dealing with it. Some-
times, for example, the problem is thought
to be much like the paradox of the ravens.
We are here again, it is pointed out, making
tacit and illegitimate use of information out-
side the stated evidence: the information,
for example, that different samples of one
material are usually alike in conductivity,
and the information that different men in a
lecture audience are usually not alike in the
number of their older brothers. But while it
is true that such information is being smug-
gled in, this does not by itself settle the mat-
ter as it settles the matter of the ravens.
There the point was that when the smug-
gled information is forthrightly declared, its

“ evidence.

we add statements concerning the con-
ductivity of pieces of other materials or con-
cerning the number of older brothers of

'members of other lecture audiences, this

will not in the least affect the confirmation,
according to our definition, of the hypoth-
esis concerning copper or of that con-
cerning other lecture audiences. Since our
definition is insensitive to the bearing upon
hypotheses of evidence so related to them,

“even when the evidence is fully declared,

the difficulty about accidental hypotheses
cannot be explained away on the ground
that such evidence is being surreptitiously
taken into account.

A more promising suggestion is to
explain the matter in terms of the effect of
this other evidence not directly upon the
hypothesis in question but indirectly
through other hypotheses that are con-
firmed, according to our definition, by such
Our information about other
materials does by our definition confirm
such hypotheses as that all pieces of iron
conduct electricity, that no pieces of rubber
do, and so on; and these hypotheses, the
explanation runs, impart to the hypothesis
that all pieces of copper conduct electricity
(and also to the hypothesis that none do) the
character of lawlikeness—that is, amena-
bility to confirmation by direct positive
instances when found. On the other hand,
our Information about other lecture
audiences disconfirms many hypotheses to
the effect that all the men in one audience
are third sons, or that none are; and this
strips any character of lawlikeness from the
hypothesis that all (or the hypothesis that
none) of the men in this audience are third
sons. But clearly if this course is to be fol-
lowed, the circumstances under which
hypotheses are thus related to one another
will have to be precisely articulated.

The problem, then, is to define the rele-
vant way in which such hypotheses must be

etfect upon the confirmation of the hypoth-
esis in question is immediately and properly
registered by the definition we are using.
On the other hand, if to our initial evidence

aitke. Evidence for the hypothesis that all
iron conducts electricity enhances the law-
likeness of the hypothesis that all zirconium
conducts electricity, but does not similarly




affect the hypothesis that all the objects on
my desk conduct electricity. Wherein lies
the difference? The first two hypotheses fall
under the broader hypothesis—call it H—
that every class of things of the same mate-
rial is uniform in conductivity; the first and
third fall only under some such hypothesis
as—call it K—that every class of things that
are either all of the same material or all on a
desk is uniform in conductivity. Clearly the
important difference here is that evidence
for a statement affirming that one of the
classes covered by H has the property in
question increases the credibility of any
statement atfirming that another such class
has this property; while nothing of the sort
holds true with respect to K. But this is
only to say that H is lawlike and K is not. We
are faced anew with the very problem we
are trying to solve: the problem of distin-
guishing between lawlike and accidental

“hypotheses.

The most popular way of attacking the
problem takes its cue from the fact that acci-
dental hypotheses seem typically to involve
some spatial or temporal restriction, or ref-
erence to some particular individual. They
seem to concern the people in some par-
ticular room, or the objects on some par-
ticular person’s desk; while lawlike
hypotheses characteristically concern all
ravens or all pieces of copper whatsoever.
Complete generality is thus very often sup-
posed to be a sufficient condition of law-
likeness; but to define this complete gener-
ality is by no means easy. Merely to require
that the hypothesis contain no term naming,
describing, or indicating a particular thing
or location will obviously not be enough.
The troublesome hypothesis that all emer-
alds are grue contains no such term; and
where such a term does occur, as in hypoth-
eses about men in this room, it can be sup-
pressed in favor of some predicate (short or
long, new or old) that contains no such term
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eses that are equivalent to others that do
contain such terms. But, as we have just
seen, to exclude only hypotheses of which
all equivalents are free of such terms is to
exclude nothing. On the other hand, to
exclude all hypotheses that have some equiv-
alent containing such a term is to exclude
everything; for even the hypothesis

All grass is green
has as an equivalent
All grass in London or elsewhere is green.

The next step, therefore, has been to
consider ruling out predicates of certain
kinds. A syntactically universal hypothesis is
lawlike, the proposal runs, if its predicates
are “purely qualitative” or “nonpositional.”
This will obviously accomplish nothing if a
purely qualitative predicate is then con-
ceived either as one that is equivalent to
some expression free of terms for specific
individuals, or as one that is equivalent to no
expression that contains such a term; for
this only raises again the difficulties just
pointed out. The claim appears to be rather
that at least in the case of a simple enough
predicate we can readily determine by direct
inspection of its meaning whether or not it is
purely qualitative. But even aside from
obscurities in the notion of “the meaning” of
a predicate, this claim seems to me wrong. I
simply do not know how to tell whether a
predicate is qualitative or positional, except
perhaps by completely begging the question
at issue and asking whether the predicate is
“well-behaved”—that is, whether simple
syntactically universal hypotheses applying
it are lawlike. -

This statement will not go unprotested.
“Consider,” it will be argued, “the predi-
cates ‘blue’ and ‘green’ and the predicate
‘grue’ introduced earlier, and also the predi-

out-applies-only to exactly the same things.
One might think, then, of excluding not
only hypotheses that actually contain terms

for specific individuals but also all hypoth-

cate ‘bleen’” that applies to emeralds exam-
ined before time ¢ just in case they are blue
and to other emeralds just in case they are

green. Surely it is clear,” the argument runs,
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“that the first two are purely qualitative and
the second two are not; for the meaning of
each of the latter two plainly involves refer-
ence to a specific temporal position.” To this
I reply that indeed I do recognize the first
two as well-behaved predicates admissible in
lawlike hypotheses, and the second two as
ill-behaved predicates. But the argument
that the former but not the latter are purely
qualitative seems to me quite unsound.
True enough, if we start with “blue” and
“green,” then “grue” and “bleen” will be
explained in terms of “blue” and “green”
and a temporal term. But equally truly, if we
start with “grue” and “bleen,” then “blue”
and “green” will be explained in terms of
“grue” and “bleen” and a temporal term;
“green,” for example, applies to emeralds
examined before time ¢ just in case they are
grue, and to other emeralds just in case they
are bleen. Thus qualitativeness is an entirely
relative matter and does not by itself estab-
lish any dichotomy of predicates. This rela-
tvity seems to be completely overlooked by
those who contend that the qualitative
character of a predicate is a criterion for its
good behavior.

Of course, one may ask why we need
worry about such unfamiliar predicates as

“grue” or about accidental hypotheses in
general, since we are unlikely to use them in
making predictions. If our definition works
for such hypotheses as are normally
employed, isn’t that all we need? In a sense,
yes; but only in the sense that we need no
definition, no theory of induction, and no
philosophy of knowledge at all. We get
along well enough without them in daily life
and 1n scientific research. But if we seek a
theory at all, we cannot excuse gross anoma-
lies resulting from a proposed theory by
pleading that we can avoid them in practice.
The odd cases we have been considering are
the clinically pure cases that, though seldom
encountered in practice, nevertheless dis-
play to best advantage the symptoms of a
widespread and destructive malady.

We have so far neither any answer nor
any promising clue to an answer to the ques-
tion what distinguishes lawlike or con-
firmable hypotheses from accidental or
nonconfirmable ones; and what may at first
have seemed a minor technical difficulty has
taken on the stature of a major obstacle to
the development of a satisfactory theory of
confirmation. It is this problem that I call
the new riddle of induction.




