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The use of this may be illustrated by an example. By the con.
sus of 1870, it appears that the proportion of males among nutive
white children under one year old was 0.5082, while among eolorc]
children of the same age the proportion was only 0.4977,  The dithi,-
ence between these is 0.0105, or about one in a 100, Can this 1,
attributed to chance, or would the diflerence always exizt amo
a great number of white and colored children under like circurn-
stances ? - ITere » may be taken at 43 hence 2p (1—p) is also . Tl
number of white children counted was near 1,000,000; hence the
fraction whose square-root is to be taken is about gggdygy. The reot
is about -J55, and this multiplied by 0.477 gives about 0.0003 as 1l
probable error in the ratio of males among the whites as obtained
from the induction. The number of black children was about 150,000,
which gives 0.0008 for the probable error. We see that the actu:
discrepancy is ten times the sum of these, and such a result would
happen, according to our table, ouly once out of 10,000,000,000 ccn-
suses, in the long run.

It may be remarked that when the real value of the probability
sought inductively is either very large or very small, the reasoniny is
more sccure, 'Thus, suppose there were in reality one white ball in
100 in a certain urn, and we were to judge of the number by 100 drav.
ings. The probability of drawing no white ball would be %% ; that
of drawing one white ball would be %% ; that of drawing two would
be 485 ; that of drawing three would be y$15; that of drawing four
would be 11853 that of drawing five would be only %, ete.  Thus
we should be tolerably certain of not being in error by more than
one ball in 100.

It appears, then, that in ono sense we can, and in another we ean-
not, determine the probability of synthetic inference. When I rea-
son in this way:

Ninety-nine Cretans in a hundred are liars

But Epimenides is a Cretan;

Therefore, Epimenides is a liar :—

I know that reasoning similar to that would earry truth Lo times in
100. But when I reason in the opposite direction :

Minos, Sarpedon, Rhadamanthus, Deuealion, and Epimenides, ar¢
all the Cretans I can think of;

But these were all atrocious liars,

Thercfore, pretty much all Cretans must have been hars;

T do not in the least know how often such reasoning would earry me
right. On the other hand, what T do know is that some definite
proportion of Cretans must have been liars, and that this propor
tion can be probably approximated to by an induction from five
or six instances. Even in the worst case for the probability of such
an inference, that in which about half the Cretans are Jiars, the ratio
80 obtained would probably not be in error by more than {. So much
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[ know; but, then, in the present easc the infercnee is that pretty
much all Cretans are liars, and whether there may rot be a special
improbability jn tbat I do not know.

V.

Late in the last century, Immanuel Kant asked the question,
“Tlow are synthetical judgments @ priori possible?? By synthet-
ical judgments he meant such as assert positive fact and are not
mere affairs of arrangement; in short, judgments of the kind which
synthetical reasoning produces, and which analytic reasoning cannot
yield. By a priori julgments he meaut such as that ail outward ob-
jeets are in space, every event has a cause, etc., propositions which
according to him can never be inferred from experience. XNot so
much by his answer to this question as by the mere asking of it, the
current philosophy of that time was shattercd and destroyed, and a
new epoch in its history was begun. But before asking that question
he ought to have asked the more general one, “ How are any syntbet-
ical judgrients at all possible?” Iow is it that a man cun observe
one fact and straightway pronounce judgment conecrning another
different fact not involved in the first® Such reasoniug, as we have
seen, has, at least in the usual seuse of the phrase, no definite proba-
bility ; how, then, can it add to our knowledge? This is a strange
paradox ; the Abbé Gratry says it is a wiracle, and that every trus
induction is an immediate inspiration from on hich.” T respect this
explanation far more than many a pedantic attempt to solve the ques-
tion by some juggle with probabilities, with the forms of syllogism,
or what not. I respect it beeanse it shows an appreciation of the
depth of the problem, because it assigns an adequate cause, and be-
caus¢ it 15 intimately connected—as the true account should be—
with a general philosophy of the universe. At the same time, I do
not accept this explanation, because an explanation should tell Zowr
a thing is done, and to assert a perpetual miracle scems to be an
abandonment of all hope of doing that, without sutlicient justification.

It will be interesting to see how the answer which Kant gave to
his question about synthetical judgments a priori will appear if ex-
tended to the question of synthetical judgments in general. That
answer is, that synthetical judgments @ pricri are possible because
whatever is universally true is involved in the conditions of expe-
rience. Lect us apply this to a general synthetical reasoning. I take
from a bag a handfal of beans; they are all purple, and I infer that
all the beans in the bag are purple. Iow can I do that? Why, upon
the principle that whatever is universally true of my experience (which

~

1 Logique. The same is true, according to him, of every performance of o differen.
tiation, but oot of integration. He does not tell us whether it is the supernatural assist-
anco which makes the former provess so much the easier.
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is here the appearance of these different beans) is involved in the cug.
dition of experience.  The condition of this special experience is 1.
all these beans were taken from that bag. According to Kant’s priy.
ple, then, whatever is found true of all the beans drawn from the b, -
must find its explanation in some peculiarity of the contents of ¢
bag. Thisis o satisfactory statement of the principle of indueticy,

When we draw a deductive or analytic conclusion, our rule of
inference is that facls of a certain general character are either iy.
variably or in a certain proportion of cases accompanied by facts of
anather general character. Then our premise being a fact of the
foriier elass, we infer with certainty or with the appropriate decree
of probability the existence of a fact of the second class. Dut ]
rule for synthetic inference is of a different kind. When we samyl
a bag of beans we do not in the Jeast assume that the fact of somi-
beans being purple involves the necessity or even the probability of
other beans being so.  On the contrary, the couceptualistic meth. 1
of treating probabilities, which rcally amounts simply to the dedu.-
tive treatment of them, when rightly carried out leads to the result
that a synthetic inference has just an even chance in its favor, or in
other words is absolutely worthless. The color of one bean is .
tirely independent of that of another. But synthetic inference i:
founded upon a classification of facts, not aceording to their chavie.
ters, but according to the manner of obtaining them. Itsruleis,that«
number of facts obtained in a given way will in general more or less
resemble other facts obtained in the same way; or, eaperiences whos
conditions are the same will have the same general characters.

In the former case, we. know that premises precisely similar in
form to those of the given ones will yield true conclusions, just once
in a ealculable number of times. In the latter case, we only krow
that premises obtained under circumstances similar to the given ones
(though perhaps themselves very different) will yield true conclusions,
at least once in a caleulable number of times. We may express this
by saying that in the casc of analytic inference we know the proba-
bility of our conclusion (if the premises are true), but in the case of
syntbetic inferences we only know the degree of trustworthiness of
our procecding. As all knowledge comes from synthetic inference,
we must equally infer that all human eertainty consists merely in our
knowing that the processes by which our knowledge has been derived
are such as must generally have led to true conclusions,

Though a synthetic inference cannot by any means be reduced to
deduction, yet that the rule of induction will hold good in the long
run may be deduced from the principle that reality is only the object
of the final opinion to which suflicient investigation would lead.
That belief gradually tends to fix itself under the influence of inguiry
is, indeed, one of the facts with which logic scts out.
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