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be at first, you will be forced at length to correct them so long.

as your activity is moved by that sincere desire. Nay, no mat-
ter if you only half desive it, at first, that desire would at
lengih conquer all others, could experience continue long
encugh. But the more veraciously truth is described * at the
outset, the shorter by centuries will the road to it be.

2 {Probably, “But the more voraciously truth is desired” etc.—~Ed.]
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[THE LOGIC OF ABDUCTION]

I [THE NATURE OF HYPOTHESIS]*

All our knowledge may be said to rest upon observed facis.
It is true that there are psychological states which antecede
our ebserving facts as such., Thus, it is a fact that 1 see an
inkstand before me; but before I can say that I am obliged to
have impressions of sense into which no idea of an inkstand,
or of any separate object, or of an “L” or of seeing, enter at
all; and it is true that my judging that I see an inkstand be-
fore me is the product of mental operations upon these im-
pressions of sense. But it is ow&, when the cognition has be-
come worked. up inte a proposition, or judgment of a fact,
that I can exercize any direct control over the process; and it
is idle 'fo discuss the “legitimacy” of that which cannot be
controlled. Observations of fact have, therefors, ic be ac
cepted as they occur.

But observed facis relate exclusively to the particular cir-
cumstances that happened 1o exist when they were observed.
They do not relate to any future occasions upon which we
may be in doubt how we ought to act. They, therelore, do
not, in themselves, contain any practical knowledge.

Such knowledge must involve mmﬁ;w@m to the facts ob-
served. The niaking of those additions is an operation which
we can contrel; and it is evidently a process during which
error is liable to creep in.

Any proposition added to observed facts, tending 1o make
them applicable in any way to other circumstances than those
under which they were observed, may be called z hypothesis.

V. I

1 [From “Hume on Miracies,” ¢ 1901, (Originally published in C.JF,, VI,
356-358.) The heading “The Logic of Abduction” has been supplied for
this edition.~Ed.]
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seems 1o be floating in a limitless vacuity, It is of the very
essence of thought and purpose that it should be special, just
as truly as it is of the essence of either that it should be gen-
eral. Yet it illustrates the point that the valuable idea must
be eminently fruitful in special applications, while at the same
time it is always growing to wider and wider alliances.
Classical antiguity was far too favorable to the sort of con-
cept that was
fortis, et in se ipso totus, teres atque rotundus®

1 often meet with such theories in philosophical books, espe-
cially in the works of theological students and of others who
draw their ideas from antiquity. Such is the circular theory,
which assumes itself and returns into itself—the aristocratical
theory which holds iwself aloof from vulgar facts. Logic has
not the least objection to such a view, so long as it maintains
its self-sufficiency, keeps itself strictly to itself, as its nobility
obliges it to do, makes no pretension of meddling with the
world of experience, and does not ask anybody to assent to it.

Auguste Comte, at the other extreme, would condemn every
theory that was not “verifiable.” Like the majority of Comte’s
ideas, this is a bad interpretation of m&ém% An explanatory
hypothesis, that is to say, a conception which does not it
its purpose to enabling the mind to grasp into one a variety
of facts, but which seeks to connect those facts with our

verifiable; that is to say, it ought to be little more than a
ligament of numberless possible predictions concerning future
experience, so that if they fail, it fails. Thus, when Schliemann
entertained the hypothesis that there really had been a city
of Troy and a Trojan War, this meant to his mind among
other things that when he should come to make excavations
at Hissarlik he would probably find remains of a city with
evidences of a civilization more or less answering to the de-
scriptions of the Iliad, and which would correspond with
other probable finds at Mycenae, Ithaca, and elsewhere. So

 general conceptions of the universe, ozmr?..mw one sense, to be

4 [Horace, Satfres, 11 7. 56.]
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understood, Comte’s maxim is sound. Nothing but that is an
explanatory hypothesis. But Comte’s own notion of a verifiable
hypothesis was that it must not suppose anything that you are
not able directly to observe.® From such a rule it would be fair
to infer that he would permit Mr. Schliemann to suppose he
was going to find arms and utensils at Hissarlik, but would
forbid him to suppose that they were either made or used by
any human being, since no such beings could ever be detected
by direct percept. He ought on the same principle to forbid
us to suppose that a fossil skeleton had ever belonged to a liv-
ing ichthyosaurus. This seems to be substantially the opinion
of M. Poincaré at this day. The same doctrine would forbid
us to believe in our memory of what happened at dinnertime
today. I have for many years been an adherent of what is
technically called Cominon Sense in philosophy, myself; and
do not think that my Tychistic opinions conflict with that
position; but I nevertheless think that such theories as that of
Comite and Poincaré about verifiable hypotheses frequently
deserve the most sericus consideration; and the examination
of them is never lost time; for it brings lessons not otherwise
so easily learned, Of course with memory would have to go all
opinions about everything not at this moment before our
senses. You must not believe that you hear me speaking 1o
you, but only that you hear certain sounds while you see be-
fore you a spot of black, white, and flesh color; and those
sounds somehow seem to suggest certain ideas which vou must
not connect at all with the black and white spot. A man would
have to devote years to training his mind to such habits of
thought, and even then it is doubtful whether it would be
possible. And what would be gained? If it would alter our
beliefs 2s to what our sensuous experience is going to be, it
would certainly be a change for the worse, since we do not
find ourselves disappointed in any expectations due to com-
mon sense beliefs, If on the other hand it would not make any
such difference, as I suppose it would not, why not allow us
the harmiess ﬁouﬁuwn:nm of believing in these fictions, if they
¥ [Cours de philosophie mgﬁ.xﬁm.u 23me lecon.] S
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pened by chance, because the possible theories, if not strictly

innumerable, at any rate exceed a trillion—or the third power

of a million; and therefore the chances are 0o overwhelm-

ingly against the single true theory in the twenty or thirty

thousand years during which man has been a thinking ani-

mal, ever having come into any man’s head. Besides, you can-

not seriously think that every little chicken that is hatched.

has to rummage through all possible theories until it lights

upon the good idea of picking up something and eating it. On

the contrary, you think the chicken has an innate idea of

doing this; that is to say, that it can think of this, but has no

faculty of thinking anything else. The chicken you say pecks

by instinct. But if you are going to think every poor chicken

endowed with an innate tendency toward a positive truth,

why should you think that to man alone this gilt is denied? 1£
you carefully consider with an unbiassed mind all the cir-
cumstances of the early history of science and all the other
facts bearing on the question, which are far too various to be
specifically alluded to in this lecture, I am quite sure that you
must be brought to acknowledge that man’s mind has a natu-
ral adaptation to imagining correct theories of some kinds,
and in particular to correct theories about forces, without
some glimmer of which he could not form social ties and con-
sequently could not reproduce his kind. In short, the instincts
conducive to assimilation of food, and the instincts condu-
cive to reproduction, must have involved from the beginning
certain tendencies to think truly about physics, on the one
hand, and about psychics, on the other. It is somehow more
than a mere figure of speech to say that nature fecundates the.
mind of man with ideas which, when those ideas grow up,
will resemble their father, Nature.

But if that be so, it must be good reasoning to say that a
given hypothesis is good, as a hypothesis, because it is 2 natu-
val one, or one readily embraced by the human mind. It must
concern logic in the highest degree to ascertain precisely how
far and under what limitations this maxim may be held. For
of all beliefs, none is more natural than the belief that it is
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natural for man to err. The logician ought to find out what
the relation is between these two tendencies.

It behooves a man first of all to free his mind of those four
idols of which Francis Bacon speaks in the first book of the
Novum Organum. So much is the dictate of Ethics, itself. But
after that, what? Descartes, as you know, maintained that if a
man could only get a perfectly clear and distinct idea *—to
which Leibniz added the third requirement that it should be
adequate #—then that idea must be true. But this is far too
severe. For never yet has any man attained to an apprehen-
sion perfectly clear and distinct, let alone its being adequate;
and yet I suppose that true ideas have been entertained. Ordi-
nary ideas of perception, which Descartes thought were most
horribly confused, have nevertheless something in them that
very nearly warrants their outh, if it does not quite so. “See-
ing is believing,” says the instinct of man.

The question is what theories and conceptions we ought to
entertain. Now the word “cught” has no meaning except
relatively to an end. That cught to be done which is con-
ducive to a certain end. The inquiry therefore should begin
with searching for the end of thinking. What do we think for?
What is the physiological function of nrosmwmw If we mﬁ:nﬁ
action, we must mean the government of action: to some end.
To what end? It must be something, good or admirable, re-
gardless of any ulterior reason. This can ounly be the estheti-
cally good. But what is esthetically good? Perhaps we may
say the full expression of an idea? Thought, however, is in
itself essentially of the nature of a sign. But a sign is not a
sign unless it translates itself into another sign in which it iy
more fully developed, Thought requires achievement for its
own development, and without this development it is nothing.
Thought must live and grow in incessant new and higher
franslations, or it proves jiself not to be genuine thought.

But the mind loses itself in such general questions and

2 [Meditations I11; Method, Pt. I1; Principles, Pt. 1, 30, 43, etc.]
3 [Leibniz’s Nowvegux Essais, BK. 11, Ch. 31; Discours, XXIV, XXV}
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A hypothesis ought, at first, to be ertertdinéd interrogatively.
Thereupon, it ought to be tested by mmwmﬁﬁmﬂﬁ so far as
practicable. There are two distinct procésses, both of which
may be mummozw& rightly or wrongly. We may go wrong and
be wasting time in so much as entertaining a hypothesis, even
as a question. That is a subject for criticism in every case.
There are some hypotheses which are of such 2 nature that
they never can be tested at all. Whether such hypotheses
ought to be entertained at all, and if so in what sense, is a
serious question; . . . There are, moreover, many hypotheses
in regard to which knowledge already in our possession may,
at once, quite justifiably either raise them to the rank of
Oﬁ::osmu or even movzim beliefs, or cause their immediate
rejection. T'his also is a matter to be considered. But it is the
first process, that of entertaining the question, which will here
be of foremost importance.

Before we go further, let us get the points stated above
quite clear. By a hypothesis, I mean, not merely a supposition
about an observed object, as when I suppose that a man is a
Catholic priest becanse that would explain his dress, expres-
sion of countenance, and bearing, but alse any other supposed

served, as when van't Hoff, having remarked that the osmotic
pressuie of one per cent solutions of a number of chemical
substances was inversely proporiional to their atomic weights,
thought that perhaps the same relation would be found to
exist between the same properties of any other chemical sub-
stance. The first starting of a hypothesis and the entertaining
of it, Swmmynﬁ as 2 simple E_,.mﬁommcon or with 2 %,ﬂmmwmm of

ottt o

ropose o call ab-
&:283. me will include a waﬂmamumm “for anty one hypoth-
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" esis over others which would equally explain the facts, 50 long
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bearing upon the ﬁzmp of the hypotheses, nor on any testing
of any of the wwvo%mvnm after having admitted them on pro-

vtz

vwﬁod 1 call all such inference by the peculiar name, abdue-

.ﬁcmw from which would result such mmna as have been ob-.
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as this preference is not based upon any previous knowledge
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A d
tion, because its legitimacy depends upon altogether different

principles from those of other kinds of inference.

II [ON SELECTING HYPOTHESES] !

If we are to give the names of Deduction, Induction, and
Abduction to the three grand classes of inference, then De-
duction must include every attempt at mathematical demon-
stration, whether it relate to single occurrences or to “proba-
bilities,” that is, to statistical ratios; Induction must mean the
omumnmﬂos that induces an assent, with or without ﬂamsmnmm&m
modification, to a proposition already put forward, this assent
or modified assent being regarded as the provisional result of
a-method that must ultimately bring the truth to light; while
Abduction must cover all the operations by which theories
and conceptions are engendered.

How is it that man ever came by any correct theories about
nature? We kaow by Induction that man has correct theories;
for they produce predictions that are fulfilled. But by what
process of thought were they ever brought to his mind? A
-chemist notices a surprising mvgogm:on. Now if he has a
high admiration of Mill's Logic, as many chemists have, he
will remember that Mill tells him that he must work on the
principle that, under precisely the same circumstances, like
phenomena are produced. Why does he then not note that
this phenomenon was mwonmzna@. on such a day of the week,
the planets presenting a certain configuration, his daughter
having on a blue dress, he having dreamed of a white horse
the might before, the milkman having been late that morning,
and so on? The answer will be that in early days chemists did
use to attend to some such circummstances, but that they have
learned better. How have they learned this? By an induction.
Very well, that induction must have been based upon a theory
which the induction verified. How was it that man was ever
led to entertain that true theory? You cannot say that it hap-

1{From the Eighth Lowell Lecture of 1903, entitled “How to Theorize,”
{Originally. published in C.P, V, 413-422)]




242 CHARLES 5. PLIRCE

be fictions? Decidedly we must be allowed these ideas, if only
ag cement for the matter of our sensations. At the same time,
{ protest that such permission would not be at ali enough,
Comte, Poincaré, and Karl Pearson take what they consider
to be the first mgmnmm&mwmﬂw%w&mﬁmmv ‘but which are really noth-
ing of the sort, but are percepts that are products of psychical
operations, and they separate these from all the intellectual
part of our knowledge, and arbitrarily call the first real and
the second fictions. These two words real and fictive bear no
significations whatever except as marks of good and bad. But
the truth is that what they call bad or fictitious, or subjective,
the intellectnal part of our knowledge, comprises all that is
valuable on its own account, while what they mark good, or
real, or objective, is nothing but the pretty vessel that carries
the precious thought.

I can excuse a person who has lost a dear companion and
whose reason is in danger of giving way under grief, for try-
ing, cn that account, to believe in a future life. I can more
than excuse him because his usefulness is at stake, although I
myself would not adopt a hypothesis, and would not even
take it on probation, simply because the idea was pleasing to
me. Without judging others, 1 should feel, for my own part,
that that would be a crime against the integrity of the reason
that God has lent to me. But if I had the choice between two
hypotheses, the one more ideal and the other more materialis-
tic, I should mwmmmn to take the ideal one upon probation,
simply because ideas are fruitful of consequences, while mere
' sensations are not so; so that the idealistic hypothesis would
~ be the more verifiable, that is to say, would predict more, and
could be put the more thoroughly to the test.

Upon this same principle, if two hypotheses present them-
selves, one of which can be satisfactorily tested in two or three
days, while the testing of the other might occupy a month, the
former should be tried first, even if its apparent likelihood is a
good deal less.

It is a very grave mistake to attach much importance to the
antecedent Eﬁmroo@:nm hypotheses, except in extreme cases;
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because likelihoods are mostly merely subjective, and have so
litile real value, that considering the remarkable opportunities
which they will cause us to miss, in the long run attention to
them does not pay. Every hypothesis should be put to the test
by forcing it to make verifiable predictions. A hypothesis ot
which no verifiable predictions can be based should never be
accepted, except with some mark agtached to it to show that
it is vegarded as a mere convenient vehicle of thought—a mere
matter of form.

in an extreme case, where the likelihood is of an unmistak- -
ably objective character, and is strongly supported by good
inductions, I would allow it to cause the postponement of the
testing of a hypothesis. For example, if a man came to me and
pretended to be able to turn lead into gold, I should say to
him, "My dear sir, I haven't time to make gold.” But even
then the likelihood would not weigh with me directly, as such,
but because it would become a factor in what really is in all
cases the leading consideration in Abduction, which is the
question of Economy—Economy of money, time, thought, and
energy.

It is Prof. Ernst Mach ¢ who has done the most to show the
importance in logic of the consideration of Economy although
I had written a paper on the subject as early as 1878, But
Mach goes altogether too far. For he allows thought no other
value than that of economizing experiences. This cannot for
an instant be admitted. Sensation, to my thinking, has no
value whatever except as a vehicle of thought.

Proposals for hypotheses inundate us in an overwhelming
flood, while the process of verification to which each one must
be subjected before it can count as at all an item, even of
likely knowledge, is so very costly in time, energy, and money
—and consequently in ideas which might have been had for
that rime, energy, and money, that Economy would override
every other consideration even if there were any other serious
considerations, In fact there are no others. For abduction

¢ [See, e.g., “The Economical Nature of Physical Inguiry,” in the Popu-
lar Scientific Lectures (1895).]
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commits us.to nothing. It merely causes a hypothesis to be set

~down upon our docket of cases tg be tried.

: 1 shall be asked, Do you really “mean to say that we ought
| not to adopt any opinion whatever as an opinion until it has
- sustained the ordeal of maaE,mEsm_ a prediction that has been
* verified?
In order 8 answer that mcmmsom, it will be requisite to
inquire how an abduction can be justified, here understanding

Pty

by abduction any mode or degree of acceptance of a proposi-

RS R M

< fon as a truth, because a fact or facis have been ascertained

whose oceurrence would necessarily or maogwa\ result in case
that proposition were true. The abduction so defined amounts,
you will remark, to observing a fact and then prolessing to say
whay idea it was that gave rise to that fact. One would think
a man must be privy to the counsels of the Most High so to
presume. The only justification possible, other than some such
*. positive fact which would put quite another color upon the
matter, is the justification of desperation. That is to say, that
if he is not to say such things, he will be quite unable o
know anything of positive fact.

In a general way, this justification certainly holds. If man
had ot had the gils, which every other animal has, of a mind
adapted to his requirements, he not only could not have ac-
quired any knowledge, but he could not have maintained his
existence for a single generation. But he is provided with
" gertain instinets, %m; is, with certain natural beliefs that are

_true. They relate in part to forces, in part to the action of

minds. The manner in which he corzes to have this knowledge

seems to me tolerably clear. Certain uniformities, that iIs to

say certain general ideas of action, prevail throughout the
universe, and the reasoning mind is [it]self a produce of this
universe. These same laws are thus, by logical necessity, in-

corporated in his own being. For example, what we call.

straight lines are nothing but one out of an innumerable
-multitude of {amilies of nonsingular lines such that through

" .any two points there is one and one only, The particular

family of lines called straight bas no geometrical properties

o e
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that distinguish it from any other of the innumerable families
of lines of which there is one and one only through any two
points. It is a law of dynamics that every dynamical relation
between two points, no third woﬁ: being concerned, except
by 85@5@»59 of such pairs, is altogether similar, except in
quantity, to every such dyramical relation between any other
two points on the same ray, or straight line. Ft is a conse-
quence of this that a ray or straight line is the shortest distance
between two points; whence, light appears to move along such
lines; and that being the case, we recognize them by the eye,
and call them straight. Thus, the faculty of sight naturally
causes us to assign great prominence to such lines; and thus
when we come to form a hypothesis about the motion of a
particie left uninfluenced by any other, it becomes natural
for us to suppose that it moves in a straight line. The reason
this turns out true is, therefore, that this first law of motion
is a corollary from a more general law which, governing all
dynamics, governs light, and causes the idea of straightness
to be a predominant one in our minds.

in this way, general considerations concerning the uni-
verse, strictly philosophical considerations, all but demonstrate
that if the universe conforrs, with any approach to accuracy,
to certain highly mmmﬂmmﬁ.ﬁ laws, and if man's mind has been
developed under the influence of those laws, it is te be ex-
pected that he should have a natural light, or light of nature,
or instinctive insight, or genius, tending to make him guess
those laws aright, or nearly aright. This conclusion is con-
firmed when we find that every species of animal is endowed
with a similar genius. For they not only one and all have some
correct notions of force, that Is o say, some correct notions,
though excessively narrow, of phenomena which we, with our
broader conceptions, should call phenomena of force, and
some similarly correct notions about the minds of their own
kind and of other kinds, which are the two suificient cotyledons
of all our science, but they all have, furthermore, wonderful
endowments of genius in other directions. Look at the little
birds, of which all species are se nearly identical in their

1
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physique, and yet what various forms of genius do they not
display in modelling their nests? This would be impossible
unless the ideas that are naturally predominant in their minds
were true. It would be too contrary to analogy to suppose that
similar gifts were wanting to man. Nor does the proof stop
here, The history of science, especially the early history of
modern science, on which I had the honor of giving some lec-
tures in this hall some years ago,” completes the proof by
showing how few were the guesses that men of surpassing
genjus had o make before they rightly guessed the laws of
nature. . . .

I [THE TESTING OF HYPOTHESES]®

The operation of testing a hypothesis by experiment, which
consists in remarking that, if it is true, obsérvations made
under certain conditions ought to have certain results, and
then causing those conditions to be fulfilled, and noting the
results, and, if they are favorable, extending a certain con-
fidence 1o the hypothesis, I call induction. For example, sup-
pose that I have been led to surmise that among our colored
population there is a greater tendency toward female births
than among our whites. I say, if that be so, the last census
must show it. I examine the last census report and find that,
sure enough, there was a somewhat greater proportion of
female births among colored births than among white births
in that census year. To accord a certain faith to my hypoth-
esis on that account is legitimate. It is a strong induction. I
have taken all the births of that year as a sample of all the
births of years in general, so long as general conditions remain
as they were then. It is a very large sample, guite unnecessarily
50, were it not that the excess of the one ratio over the other
is quite small. All induction whatever may be regarded as the
inference that throughout a whole class a ratio will have about

7 [In 1869.]
i [Another excerpt from “Hume on Miracles,” C.F, VI, 358-364.-8d ]
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the same value that it has in a random sample of that class,
provided the nature of the ratio for which the sample is to be
examined is specified (or virtually specified) in advance of the
examination. So long as the class sampled consists of units,
and the ratio in question is a ratio between counts of occur-
rences, induction is a comparatively simple affair. But suppose
we wish to test the hypothesis that a man js a Catholic priest,
that is, has all the characters that are common to Catholic
priests and peculiar to them. Now characters are not units,
nor do they consist of units, nor can they be counted, in such
a sense that one count is right and every other wrong. Charac-
ters have to be estimated according to their significance. The
consequence is that there will be a cermin element of guess-
work in such an induction; so that I call it an abductory in-
duction. 1 might say to myself, let me think of some other
character that belongs to Catholic priests, beside those that I
have remarked in this man, a character which I can ascertain
whether he possesses or not. All Catholic priests are more or
less familiar with Latin pronounced in the ftalian manner.
I, then, this man is a Catholic priest, and I make some re-
mark in Latin which a persen not accustomed io the Italian
pronungiation would not at once understand, and X pronounce
it in that way, then if that man is a Catholic priest he will be
so surprised that he cannot but betray his understanding of it.
I make such a remark: and I notice that he does understand it
But how much weight am I to attach to that test? After all, it
does ot touch an essential characteristic of a priest or even of
# Catholic. It must be acknowledged that it is but a weak
confirmation, and all the more so, because it is quite nncertain
how much weight should be attached to it. Nevertheless, it
does and ought to incline me to believe that the man is a
Catholic priest. It is an induction, because it is a test of the
hypothesis by means of a prediction, which has been verified,
But it is only an abductory induction, because it was a sam-
pling of the characters of priests to see what proportion of
them this man possessed, when characters cannot be counted,
nor even weighed, except by guess-work. It also partakes of the
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‘nature of abduction in involving an original suggestion; while
typical induction has no- originality in ir, but only tests a
suggestion already made.

“1n induction, it is not the fact predicted that in any degree
necessitates the truth of the hypothesis or even renders it
probable. It is the fact that it has been predicted successfully
and that it is a haphazard specimen of all the predictions
which might be based on the hypothesis and which constitute
its practical truth. But it frequently happens that there are
facts which, merely as facts, apart from the manner in which
they have presentec themselves, necessitate the truth, or the
falsity, or the probability in some definite degree, of the hy-
pothesis. For example, suppose the hypothesis 1o be that a
man believes in the infallibility of the Pope. Then, if we
ascertain in any way that he believes in the immaculate con-
ception, in the confessional, and in prayers for the dead, or on
the other hand that he disbelieves all or some of these things,
either fact will be almost decisive of the truth or falsity of the

" proposition. Such inference is deduction. So if we ascertain

that the man in question is a violent partisan in politics and
in many other subjects. If, then, we find that he has given
money toward a Catholic institution, we may fairly reason

- that such a man would not do that unless he believed in the
Pope’s infallibility. Or again, we might learn that he is one
of five brothers whose opinions are identical on almost alt
“subjects. If, then, we find that the other four all believe in

the Pope’s infallibility or all disbelieve it, this will affect our
-confidence in the hypothesis. This consideration will be

{strengthened by ocur general experience that while dilterent
.members of a large family usually differ about most subjects,
.yet it mostly happens that they are either all Gatholics or all

Protestants. Those are four different varieties of deductive
considerations which may legitimately influence our belief in
a hypothesis. :

These distinctions are perfectly cleayr in principle, which is

all that is necessary, although it might sometimes be 2 nice.

P

nference belongs, Ic is

- question to say to which class a given i

Lyt
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to be remarked that, in pure abducticn, it can never be
justifiable to accept the hypothesis otherwise than as an inger-
rogation. But as long as that condition is observed, no posi-
tive falsity is to be feared; and therefore the whole guestion
of what one out of a number ol possible hypotheses ought to
be entertained becomes purely a question of economy, ¢4
Let us suppose that there are thirty-two different possibl
ways of explaining a set of phenomena. Then, thirty-one hy-
potheses must be rejected. The most economical procedure,
when it is practicable, will be to find some observable fact
which, under conditions easily brought about, would result
from sixteen of the hypotheses and not from any of the other
sixteen. Such an experiment, il it can be devised, at once
halves the number of hypotheses. Or if the experiment might
give any one of four results each of which would be the neces-
sary consequence ol the ruth of any one of eight of the hy-
potheses, the single experiment would divide the number of
admissible hypotheses by four. When such an experiment, or
anything approaching such an experiment, is possible, it is
clear that it is unwise to adopt any other course. But unfor-
tunately, it commonly happens that this method becomes
exhausted before the hypotheses are reduced to a single one, so
that nothing remains but to test the remainder each by itself.
Now the testing of a hypothesis is .usually more or less
costly. Not infrequenily the whole life’s lahor of a number of
able men is required to disprove a single hypothesis and get
rid of it. Meantime the number of possible hypotheses con-
cerning the truth or falsity of which we really know nothing,
or next to nothing, rmay be very great. In questions of physics
there is sometimes an infinite multitude of such possible: hy-
potheses. "The question of economy is clearly a very grave one.
In very many questions, the situation before us is this: We
shall do better to abandon the whole attempt to learn the
truth, however urgent may be our need of ascertaining it,
unless we can trust to the human mind’s having such a power
of guessing right that before very many hypotheses shall have
been tried, intelligent guessing may be expected to lead us to
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the one which will support all tests, leaving the vast majority
of possible hypotheses unexamined. Of course, it will be un-
derstood that in the testing process itself there need be no
such assumption of mysterious guessing-powers. It is only in
selecting the hypothesis to be tested that we are to be guided
by that assumption.

If we subject the hypothesis, that the human mind has such
a power in some degree, to inductive tests, we find that there
are two classes of subjects in regard to which such an instinc
tive scent for the truth seems te be proved. One of these is in
regard to the general modes of action [of] mechanical forces,
including the doctrine of geometry; the other is in regard te
the ways.in which homan beings and some quadrupeds think
and feel. In fact, the two great branches of human science,
physics and psychics, are but developments of that guessing-

.. instinct under the noﬁnnsé action of Em: non.

In those mzfnn? we may, with great confidence, follow the
rule that that one of all admissible hypotheses which seems
the simplest to the human mind ought to be taken up for ex-
aminaiion first. Perhaps we cannot do better than to extend
this rule to all subjects where a very simple hypothesis is at
afl admissible.

This rule has another advantage, which is that the simplest
hypotheses are those of which the consequences are most
readily deduced and compared with observation; so that, if

" they are wrong, they can be eliminated at less expense than

any others.

This remark at once suggests ancther rule, namely, that if
there be any hypothesis which we happen to be well provided
with means for testing, or which, for any reason, promises not
to detain us long, unless it be true, that hypothesis cught to
be taken up m&,E for examination. Sometimes, the very fact

R T

. that a hypothesis is improbable recommends it for mﬁoﬁﬂommw

acceptance on probation.
On the other hand, if one of the admissible hypotheses
represenis a marked probability of the nature of an objective

mmn: it Em.m in the long run promoie economy o min it an

T e e e s
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early trial. By an objective probability I mean one which could
be used to guarantee an insurance company or gamester
against loss, because it expresses the real fact that amony
occurrences of a certain genus a certain proportion are of a
certain species. Such is the probability of one/six that a die
will turn up any particular face. Such a probability must be
distinguished from a mere likelihood which is nothing better
than the expression of our preconceived ideas. The confusion
between those two kinds of probability is one of the main
sources of human errors, especially in abduction, in which
yielding to judgments of likelihood is a fertile source of waste
of time and energy.

In some departments of science, where experimentation is
easy, the testing of hypotheses may be performed with some
promptitude. In other departments, especially in ancient his-
tory, it will extend beyond a human life, so that for the in-
dividual the result of the abduction is all that he can hope to
live to see. So long as the scientific hypothesis does not offer
any particular dangers to the individual, he will de well w0
content himself with that hypothesis which the wise applica-
tion of principles of economy recommends to undying sci-
entific research. On the other hand, if there are such dangers,
the individual may, as a scientific man, entertain one hypoth-
esis for probation, while he aliows probabilities greater weight
in deciding upon what hypothesis he shall base his individual
behaviour. Thus, in metaphysics, the maxim called Ockbam’s
razor, to the effect that more elements must not be introduced

into a v%oﬁwnﬂm until it is absolutely proved that fewer are

not sufficient, is a sound economic principle which ought to
guide the scientific metaphysician. But centuries before it is
absolutely m:.os& that the simpler hypathesis is inadequate,
it may have been made extremely probable that it is so, and
the individual's behaviour may reasonably be based upon
what the uliimate conclusion of science is likely 1o be.

In the department of ancient history, what is called “higher
criticism”-—that is to say, that particular color of non-textual
criticism which has been dominant during the ninetcenth
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century, especially in Germany-—-has placed, and though it
has of late years retreated from many of its positiond, still
continues to place, great veliance upon likelihoods, To such a
pitch is this carried that, although we can have no knowledge
of ancient history independent of Greek {and Latin) authors,
yet the critics do not hesitate utterly to reject narratives at-
tested sometimes by as many as a dozen ancient authorities—
. all rhe testimony there is, at any rate—because the events
narrated do not seem to persons living in modern Germany to
be likely. 1 could write a whaole book, and not an unentertain-
ing one, in illustration of this point. But scientilic archaeology
has, in our day, subjected those hypotheses to objective tests;
and the uniform result has been to show that what seemed
likelihoods to German professors were all but quite uniformly
wrong and the ancient nmm_ﬁmaoamm right. Thus the maxim .OM
exact logical analysis;:that no regard at allsor very little in-
deedpcught to be ..wwwm to subjective likelihoods mm,,wv.@mmmﬁ?
has been fully confirmed by inductive tests.

IV [PRAGMATISM—THE LOGIC OF ABDUCTION]?

If you carefully consider the question of pragmatism, you
will see that it is nothing else than the question of the logic of
abduction. That is, pragmatism proposes a certzin maxim
?wwnr. if sound, must render needless any further rule as to
the admissibility of hypotheses to rank as hypotheses; that is
to say, as explanations of phenomena held as hopeful sug-
gestions; and, furthermore, this is all that the maxim of
pragmatism really pretends to do, at least so far as it is con-
fined ‘to logic, and is not understood as a proposition in
psychology. For the maxim of pragmatism is that a concep-
tion can have no logical effect or import differing from that
of a second conception except so far as, taken in connection
with other conceptions and intentions, it might conceivably

i [From the seventh of “Lectures on Pragmatism,” delivered at Harvard
iUniversity, 1963, (Originally published in CJ2, V, 121-124)3

waermmson

.Emm&vﬁm_rw@o&%mw will cut down the premisses of deduction, ;
‘and thereby will render a reductio ad absurdum and other |
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‘modify our practical conduct differently from thar second
conception. Now it is indisputable that no rule of abduction
would be admitted by any philosopher which should prohibit
on any formalistic grounds any inquiry as to how we ought in
consistency to shape our practical conduct, Therefore, a maxim
which looks only to possibly practical considerations will not

‘need any supplement in order to exclude any hypotheses as

inadmissible. What hypotheses it admits all philosophers
would agree ought to be admitted. On the other hand, if it be
true that nothing but such considerations has any logical
effect or import whatever, it is plain that the maxim of prag-
matism cannot cut off any kind of hypothesis which ought to
be admitted. Thus, the maxim of pragmatism, if true, fully
covers the entire logic of abductien. It remains to inquire
whether this maxim may not have some further logical éffect.
If so, it must in some way affect inductive or deductive in-
ference. But that pragmatism cannot interfere with induction
is evident; because induction simiply teaches us what we have
to expect as a result of experimentation, and it is plain that
any such expectation may conceivably concern practical con-
duct. In a certain sense it must affect deduction. Anything !
which gives a rule to abduction and so puts a limit upon ad- |

£
1
P

equivalent forms of deduction possible which would not other-
wise have been possible. But here three remarks may be made. !

- First, to affect the premisses of deduction is not to affect the

logic of deduction. For in the process of deduction itself, no
conception is introduced to which pragmartism could be sup-
posed to object, except the acts of abstraction. Concerning
that I have only time to say that pragmatism ocught not to
object to it. Secondly, no effect of pragmaiism which is conse-
quent upon its effect on abduction can go to show that prag-
matism is anything more than a doctrine concerning the logic

‘cof abduction. Thirdly, if pragmatism is the doctrine that every
‘conception is a conception of conceivable practical effects, it

makes conception reach far beyond the praciical. It allows any
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flight of imagination, provided this imagination ultimately
alights upon a possible practical effect; and thus many hy-
potheses may seem at first glance o be excluded by the prag-
matical maxim that are not really so excluded.

Admitting, then, that the question of Pragmatism is the
@ﬁmmﬂoﬁ of Abduction, let ws consider it under that form.
What is good abduction? What should an explanatory hy-
pothesis be 1o be worthy to rank as a hypothesis? Of course,
it must explain the facts. But what other conditions ought it
to fulfill to be goed? The question of the moomﬁmmm of anything
is whether that thing fulfills its end. What, then, is the end of
explanatory w«wonrmﬁmv Tts end Hmiﬂgccmw subjection to the
test of experiment,to lead to the avoidance of all mmwwﬁmn and
to the establishment of a habit of vomwcqm expectation that
shall not be disappointed. Any hypothesis; ¥therefore, may be
admigsible, in the absence of any special reasons to the con-
trary, provided it be capable of experimental verification, and
only insofar as it is capable of such verification. This is ap-
proximately the doctrine of pragmatism. But just here a broad

question opens out before us. What are we to understand by

experimental verification? The answer to that involves the
whole logic of induction.

Let me point out to you the different opinions which we
actually find men holding today—perhaps not consistently, but
thinking. that they hold them-~upon this subject. In the first
place, we find men who maintain that no hypothesis ought to
be admitted, even as a hypothesis, any further than its truth
or its falsity is capable of being directly perceived. This, as
well as I can make out, is what was in the mind of Auguste
Comie,? who is generally assumed to have first formulated
this maxim, Of course, this maxim of abduction supposes mrmm,
as people say, we “are to believe GSE what we actually see”;
and there are well-known writers, and writers of no litde in-
tellectual force, who maintain that it is unscientific to make
predictions—unscientific, therefore, to expect anything. One
sught 1o restrict one’s opinions to what one actually perceives.

#[See Cours de philosophic positive, 28™¢ legon.]
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1 need hardly say that that position cannot be consistently
maintained. It refutes itself, for it is itself an opinion relating
to more than is actually in the field of momentary perception.

In the second place, there are those who hold that a theory
which has sustained a number of experimental tests may
be expected to sustain 2 number of other similar tests, and to
have a general approximate truth, the justification of this
being that this kind of inference must prove correct in the
long rum, . .. But these logicians refuse to admit that we can
ever have a right to conclude definitely that a hypothesis is
exactly true, that is that it should be able to sustain experi-
mental tests in endless series; for, they urge, no hypothesis
can be subjected to an endless series of tests. They are willing -
we should say that a theory is true, because, all our ideas
being more or less vague and approximate, what we mean by
saying that a theory is true can only be that it is very near
true. But they will not allow us to say that anything put forth
as an anticipation of experience should assert exactitude, be-
cause exactitude in experience would imply experiences in
endless series, which is impossible.

In the third place, the great body of scientific men hold
that it is too much to say that induction must be restricted to
that for which there can be positive experimental evidence.
They urge that the rationale of induction as it is understcod
by logicians of the second group, themselves, entitles us to
hold a theory, provided it be such that if it involve any fal-

i

sity, experiment must some day detect that falsity. We, there-

i

fore, have a right, they will say, to infer that something never
will happen, provided it be of such a nature that it conid not
occur without being detecied,



