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CHAPTER VL

Fallacies and Dilemmas.

240. TRUE conclusions, as Anstotle has observed, can be
correctly drawn from false premises Every Laplander 1s
a born poet, Homer was a Laplander, and therefore—by
the first figure—a poct All parasitic plants have red
flowers, no rose has red flowers, therefore—by the second
figure—roses are not parasitic plants. Metals do not con-
duct electnicity, all metals are non-fusible, and, hence—
according to the third figure—non-fusible substances exist,
which are non-conductors of electricity. Alter Laplander
mto Greek, plants which have red flowers mto plants which
have exploding seed-vessels, and write glass for metal, and
in each example one premise will be true, while by inserting
a new mddée term 1n each case you may make both pre-
mises frue, but in every case the conclusion follows with
neither more nor less validity Let 7" be a perfectly true
proposition, S 1ts subject, and # its predicate, then a
middle term A/ may be chosen at random so long as the
terms are arranged in both premises on the model of an
Anstotelian figure 1f this 1s done the conclusion 77 will
always follow according to the figure.

We shall see why this 15 universally true, ¥ we take as
our muddle term an abstract symbol A7, mnstead of a con-
crete term - thus, all M are poets, Homer was an 3, all
parasitic plants are M, roses are not M, all M are non-
conductors, all A/ are non-fusible. What these symbolic
% Logi¢, Vou, 11, B

»



» FALLACIES AND DILEMMAS. [Book II

L]
premises tell us 15 the relations in which § and 2 must
stand to some muddle term, if their conjunction §' P 1s to be
walid 1n the conclusion * and contersely these premises tell
us that fiven any muddle term A to which § and P are
related as required, then the proposigion .S 7 n#ust be vahd
If the M 1s found and so both the required premuises,
established, then .5 P 1s vahd not merely in fact but now
also of necessity , on the other hand if we could show that
there exist§ no A to which .§ and P can stand in the
requisite relation, we shall know that ' 2 was impossible,
for no experience could give us § 7 as a fact but if we
have merely chosen a wrong J/ then the case 1s different
The premises we have chosen will not do, but that 1s no
reason why there should not be some other /4, the mnsertion
of which will render the premises correct and so necessitate
the conclusion S P. If agamn we have correctly drawn a
conclusion .S £ and that conclusion 1s unsound, there must
be something false 1in the premises, from which it follows
In a word mn all cases where 7" 1s not given 1n direct per-
ception,’ but deduced from premises, what really depends
on the correctness of those premises 1s not the truth of 7,
but only our nsight into that truth Without correct pre-
muses 7" cannot indeed be proved, but nevertheless it can
be true and 1its truth 1s independent of any ergors we may
commit, when reflecting about 1it, and subsists even when
conclusively deduced from premises matenally false. This
point deserves notice, for 1t 1s a common mistake 1n rea-
soning to take the invahidity of the proof which 1s offered
for 7" as a proof of the falsehood of 7" itself, and to confuse
the refutation of an argument with the disproof of a fact.

241. A proposition 7 1s valid 1f 1t 1s rightly drawn from
valid premises, but 1t 15 not proved unless these premises
are valid independently of itself. If 7 itself or any propo-
sition 7, whose vahidity presupposes the validity of Z;
appears disgmised in the premises, 7" 15 correctly deduced,
but is not proved at all  Thus fallacy 1s called pefitio prin-



Chap, V1] HYSTERON PROTERON. 3

[
cspts OF circulus in demonstrando, and 1n 1ts naked form seems
easily avoided. Yet 1t 1s frequently committed, especially
where the conclusion 1s®reached by a long cham of des
duction and depends on the constructions of the’scientific
magination®as well as, on the relations of abstract 1deas. .
,In such a case we are often able to deduce 7° with formal
accuracy by first presupposmg some mndirect and distant
consequence of 7, which consequence of Z" 15 then taken
as an independent truth from which 7 follows. There are
no rules which will enable us to avord this mistake, but it
may be well to remember that we are peculiarly liable to it
when we attempt to prove by a direct and progressive
argument propositions which contain some final and un-
derivative element of our knowledge. In such cases,
whether the element be a necessity of our thought or a
fact universally valid in our perception, apagogic and re-
gressive methods alone are applicable,

243. The second kind of fallacy 1s called Hysteron Pro-
terom. Tt 1s so hike the first (the argument 1n a circle) that
we often have no reason to distingwish 1t therefrem. It
consists In using a proposition, which both calls for and
admits of proof, to demonstrate another, which not only
needs none, but 1s itself actually the proper ground from
which to prove the first proposition. We are told for
example that God’s will 1s holy, that the mor.al dictates of
our conscience are the expression of the divine will within
us, and zAerefore they too are holy and binding on us. But
we cannot help objecting that if the holiness and binding
force of our moral dictates were not felt by us as an inde-
pendent fact and wrrespectively of the origin of those dictates,
the argument would fall to the ground. Upon other grounds
no doubt we might continue to believe 1n a tmere supreme
bewng, but the 1dea of holiness would not and could nét
suggest itself to us, and hence the major premise of the
argument proposed could never exist. The transition from
God’s will to our conscience 1s therefore no proof, but

%2
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¢
although inadmissible as a sequence of thought 1t is perhaps
the right way of giving expression to the truth For ina
agreat many cases that which 1s 1 fact the consequence or
princpitum may be for us a means, and often the only
, means, of knowing that which m 1tgelf 15 the $rncpium or
real ground of the possibility of the former When we have,
acquired knowledge, by way of induction especially, and are
exhibiting the result systematically, 1t ts evident that we
always take the umversal statement, which we really know
only from the particulars, and placing 1t at the head of them
use 1t to prove those very particulars Hence 1t 1s of 1m-
portance alongside of this method to employ another mode
of exposition which shall set out the items of our knowledge
i the order in which they can actually be proved by the
help one of another We often allow ourselves to commit
a hysteron proferon, when we are trying to prove a point,
either 1n the course of conversation, or 1 the rapid reflexion
by which we seek to assure ourselves ot the truth of some
propositidn which we desire to employ 1n an enquiry  The
inferenCe 1n these cases 1s ex concessts, from premises whose
truth we presuppose but do not discuss  In an enquiry the
mmplication of these premises with the rest of our knowledge
1s taken as a sufficient guarantee, and in conversation we
may find 1t easier to get these premises admgtted than it
would be to gain acceptance for the truth from which in
reality they follow
243 The commonest fallacy 15 ambiguty of the middle
term, gualernio terminorum oy fallacia falst medss more or
less disguised  The Greek sophists were the first to remark
the chamn of thought which appears in the syllogism and m
notice 1ts hnguistic expression, and a great number of these
fallacies were at that time exhibited They are classified
in the Anstotelan work on the subject, but many of them
have no value at the present tume, even m the hight of
pleasantries. ‘There are yet some which remain as abiding
sources of danger, and among these we may signahse the
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double fallacy de dicto simpliciter ad dictum secundum guid
and de dicto secundum gquid ad dictum simpliciter. Two
general modes of fallacidus thought are developed by the.
habitual commission of these fallacies and 1llustrate®them on
a grand scale. The first 1s doctrinamsm, the second
Jgarrow-mindedness. The doctrinaire 1s an 1dealist, who
refuses to see that though ideas may be right 1n the abstract,
yet the nature of the circumstances under which and of the
objects to which they are to be applied must limit not only
therr practicabibity but even ther binding force The
narrow-minded, on the other hand, can recognise and
esteem no truth and no 1ideal, even the most universally
valid, except in that special form to which they have
become accustomed within a limited circle of thought and
personal observation lLafe 1s a school, which corrects these
habits of mind The parochially-minded man sees things
persist 1n spite of himself in taking shapes, which he con-
siders unprecedented, but he finds the world somehow
survives 1t and learns at last that a system of life may be
excellent and precious, but that it 1s rash from that to argue
that 1t 1s the only proper mode of orderly existence And
the enthusiast for ideals, whcn he sees the curtailment
which every attempt at realisation inflicts on them, learns
the lesson which the disjunctive theorem mmght have taught
him  Every universal 2 changes in the act of being applied
from something t .eld simpliciter into something that
holds secundum guid,—changes from P to p'p? or p* to
refuse to accept 1t 1n any one of these, which are its only
possible shapes, 1s to ask that 1t be realised under a cond:
tton which even logic pronounces impossible

244 One of these fallacies consists 1n our taking a P,
which holds good of M/ in the abstract, and asserting 1t of
M under new conditions which make 1t no longer applicable.
The other and opposite mistake transfers to 2/ taken abso-
lutely predicates, which are only true of M under certain
-conditions. In both we have an ambiguity of the middle
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term, which wavers in its meaning between the unhmited
M and the determinate conditioned A}, Examples present
+hemselves and could be given in‘great numbers, but there
is one worth dwelling on from 1its own special interest.

. I refer to the question of the morality of lying  ©On pninciple
we condemn 2all lies, but 1n practice almost everyone allows
there are exceptions, a confession which points to some
mistake n the way in which the principle 1s laid down  In
fact the particular lies which, apart from the influence of
education, we find hateful are those whose object 1s to make
others chargeable for our faults, wantonly to do mischief, or
to wound the self-esteem of another by entanghng him in
false 1deas 1n order to exalt ourselves. It 1s these secondary
features that rouse our indignation agamnst an untruth, and
it 1s only these that make us call an untruth a lie. The
secundum gquid and 1its influence on our judgment 1s quite
plamn m these cases, and on the strength of them apart from
other considerations we should be wrong to conclude that
every falsEhood, when the intention 1s not bad, 1s 1mmoral
Other considerations do however exist We communicate
with our fellows 1n order to waken 1n all ahike 1deas of the
same reality, and our object in doing this is that when we
work together our efforts may coincide, and when we work
apart we may avoid collisions, and m general we desire to
avoid undertakings which are not in accordance with the
nature of things. But failure would be certain, if everyone
made 1t the rule to lie, everywhere the truth 1s one, but
possible falsehoods are innumerable The interchange of
falsehoods therefore ensures no meeting-pomnt for common
action, so that however good our mtentions we should ever
be mussing the mark. False assertion 1s thus contrary to
the essence of assertion, to the moral end which all com-
munication aims at, and therefore we set it down broadly as
a thing 1 atself reprehensible. The untruths of poetry,
jesting and courtesy are exceptions, they are not real asser-
tions, and on these ponts we make a sient reservation.
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Here comes 1n the fallacy. We think that we can now un-
conditionally assert the badness of falsehood ; that we have
got 1id of the old secundum quid and have got the simpliciter |
Unfortunately the simplicster 1s ambiguous; 1t may mean
that false-speaking 15 wrong sz ifse/f and can be justified

Jonly secundum gquid, 1.e for special reasons in particular’
cases But it may mean that falsehood 1s unigersaily bad,
so that no special considerations can ever justify it These
versions of the swmpliciter practically colide in our con-
sciences, and 1t 1s that which makes our opmions about
falsehood so self-contradictory The logical premises from
which we here started justify only the first version What
we started from was that umiversal false-speaking would
frustrate our moral aims and therefore we said 1t was bad ,
but where the aimn 1s immoral 1t may be right to frustrate 1t,
and admitting our premuse 1t 15 therefore still possible that
a hie may be justified To prove the simpliciter 1n the sense
of without exception other premises would be wanted. It
would be the business of ethics to discuss thes, we are
here concerned with only the logical side of the question,
and our object has been to show that fellacia falst medn
arises not only through confusion of sémphciter and secundum
guid, but also that the simpliciter itself 1n the example we
discussed gnd in many others beside 1s the seat of an
ambiguity A thing true simpliciter may be true by utself
alone and not under all conditions, 1 e. 1t may be true only
n general, but not always and in all particular cases But
1t may equally well be true 4y 2/se/f 1n the sense of being
true independently of conditions and hence always and
necessarily true 1in every particular case, universally, that
15, not merely 1n general.

245. We may consider here some examples, where an
universal proposition 1s extended to instances which can
formally be brought unde: 1t as exceptional cases, but
where the conditions which make 1t applicable have dis-
appeared. If the terms of the propostion are variable
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quantities, and 1if these are followed to therr lmits at
zero or infimity, we get such examples. With a lever
the work done remains the same so long as the product
‘Wl of the weight w mto the arm / 1s unaltered  Thus
the more / 15 increased, the less weight = 19 wanted to
'do the same work, hence, 1t has been subtly argued, at
an infinite distance from the fulcrum, a mass = o would
suffice to balance any weight whatever on the other arm
of the lever, and this concluston has been urged against
the validity of the general formula It 1s natural simply
to dismiss the 1dea by remarking that the formula con-
templates cases where real forces are applied to the lever,
and 1s not true where that condition 1s wanting This
removes our doubts on the question of fact, but hardly
settles the logical problem  For we do not always dismiss
these cases; we have no hesitation in taking cos o=1,
although the 1dea of a cosine 1s 1n 1its orngin without
meaning except for a real arc ¢, from the extremity of
which a perpendicular may be drawn to the semi-diameter
through the imitial pownt, and we pass from this case to
the hmiting value ¢=o0 Now since the law of the
lever remains vald at every stage of approximation to
the values /=900 and w = o, 1t would be well if 1t admitted
of being interpreted for these lmiting cases, i such a
way as to show what 1s the second mecaning which 1t
assumes after the first becomes mnadmuissible, or failing
this 1t would be desirable that the formula itself should
exhibit 1its own mvahdity This it would do not merely
by producing conclusions, which from a point of view
external to the formula we can judge to be incredible,
but still more by becoming destructive of itself The
force which a wedge exerts varies mversely with the breadth
of its back, let this sink to nothing and we get the same
dilemma the formula gives an infinite effect, while the
effect 15 1n fact nothing at all.  But here we might answer,
though more 1n jest than in earnest, that as a matter of
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fact it wou/d need an infinite force to keep a geometrical

plane, such as we have now reduced our wedge to, from

penetrating a block of *wood, and it mght be proved,
with equal show of formal rectitude that this Would not
require the dlock to be cleft. '
. I cannot at present as decisively settle the doubts which
some have about the lever, though I should deem 1t
urational to postpone any consideration of the prnciple

of the lever till one had solved the problem which arises

m connexion with an arm of infinite length, fos surely 1t
1s intrinsically absurd to think of the mass = o at aninfinite
distance as having any effect at all; the very idea, as it
admits of no interpretation n fact, must be self-contra-

dictory And so 1t 1s, for the law has no meaning except

as ascribing to a definite mass w at a definite distance /
from the fulcrum a definite effect, which alters as / alters.

Now why should a mass = o produce an effect at an infinite
distance other than 1t would produce at any finite distance
we hke to take? How would the case of a Tnass =o

acting at the end of a lever of infinite length differ from
that of a mass = o acting at any other pomnt 1n the lever,

or from a third case, which would properly always coexist
with the other two, viz that in which we suppose the
nothing to,be applied at all pomnts m the lever and—
what 1s more—to act in any direction we lhke? Thus
the attempt to retain the law of the lever for /=o0.c0 fails,

not merely because 1t gives wncredible resu/és, but because
the law loses all 1ts meaning masmuch as things become
mdistinguishable whose distinction 1s essential to that
meaning. Other paths lead to the same conclusion @/
15 no constant quantity, so that @ should vary inversely
as /, but the effect varies for every and amy 7/ with the
vanation of =, and = 1s quite free to vary as 1t will

consequently the effect becomes = o, when w smks to o,
no matter what / may be, 1t follows that /= o0.% can
only have the value o and no other
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248. There 1s another fallacy which is akin to that of
too wide or too narrow defimtion and in general anses
from 1t. 7 bemng the pomnt to be proved, the mistake
consists th proving too much or too lttle either as to
the quahties which 7" includes, or, the exterf. to which
1t 15 apphcable. The conclusion which proves too much
may be correct and may err simply in going further than
was required. For instance you may prove correctly of
all anmnals what you wanted to prove only of men, and
in such a case the ground 1s valid and has simply been
applied more generally than was requsite. But 1n other
cases a conclusion may be false as well as too wide, and
here the mustake lies 1n using a wrong ground of proof,
so throwing doubt upon the narrower conclusion nstead
of proving it  In the argument which proves too little,
the mistake 1s again of two kinds In the first case the
ground of inference may be a true and general proposition
quite wide enough to prove 7, and the mistake hes 1n
taking this ground mn a particular form which will not do
80, 1t 1s corrected sumply by using the ground of inference
in the general form in which 1t proves 77 But the second
form of the fallacy 1s more serious A special case of 7
may have been correctly proved from certain premises,
but those premises may be quite mnadequate to establish
Z'as an umwversal To sum up, any argument, which does
not exactly tally with the proposition to be proved must
leave us 1n doubt as to its apphcability; nikl probat
qui mmum prodal 1s as true as mihil probat qur parum
prodat.

247. It would be easy to supply illustrations, but I
prefer to consider another fallacy, that of incomplete ex-
planation TLis 1s often to be met with in the speculations
of amateurs, but does not generally take the form of
demonstration. It consists in assigning a general cause
for some phenomenon without enquiring 1if the cause as-
signed will account for the particular modifications, to
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which that phenomenon is subject. It is perhaps not
possible to deduce the law of the persistence of motion
from any more umwversil principle, but at any rate the
vulgar opinion that every motion ceases with the lapse
of time 1s Ympossible gn 1itself, and can be used to prove
the law by a reductio ad absurdum. That diminution of
motion anses from real obstacles existing 1n time 1s true
and 1s quite conceivable, but 1t 1s quite inconceivable how
mere time should cause a diminution. Ng doubt our own
bodily movements are enfeebled as exhaustion increases,
and this might suggest to us the idea that mere lapse of
time can destroy all motion, yet we are undeceived when
we reflect that if this really happens 1t must happen either
earhier or later, at some one particular time or another, but
that there exists no law and no reason to connect it with
any particular time. For assume that each of the ab-
solutely similar moments 4¢ has the same constant con-
suming power, and takes from every umt of mass the
velocity g,—no doubt one can understand oh this as-
sumption, how 1t 1s that swifter motions of the same mass
persist longer than slower motions But on the other
hand so long as ¢ 1s a fimte quantity we can still think
of motions, whose veloaty during 4¢ regarded as one
period 1s less than ¢, and these movements could on such
an assumption never take place in reality at all. Or shall
we assume that the consuming force of time 1s proportional
to the velocity to be consumed? Then the question
remams as to the ratio But I refrain from any further
hypotheses. In the first place since time and mass are
‘utterly disparate things one sees at once how hopeless 1t
1 to try to determimne a unit of mass, for which ¢ would
measure the arresting power of a time 47 eIn the second
place we can equally conceive of nnumerable different
ratios as existing between the velocity and rate of re-
tardation, and 1t 1s evident that mere time can of 1tself
afford us no reason for preferring one of these ratios to
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another. But apart from all this there 1s an objection
which would render all suchr attempts 1dle. For supposing
that a time 4/ removes some part of the motion, the
question rtmains—whence comes the residue, the motion
which has not been removed? It gs clear tMat in case
of this residue the law of the persistency of motion has
been presupposed If we had not tacitly presupposed
the law to be valid for it, we should have to say that the
whole motion was arrested by the first pertod 47 What
it comes to then 1s this. Either motion does not take
place at all but vanishes' the moment 1t gives a sign of
mtending to endure through a time Z#, or if motion
gradually diminishes, the law of persistence 1s the primary
law, and the dumnution of motion 1s secondary, the result
of external obstacles These obstacles we shall now natur-
ally seek only in what 1s homogencous with itself, viz
1n opposed tendencies to motion

I will merely call the reader’s attention to the connexion
of this probosition (that every ground of explanation must
establish not merely 7" in general, but also the possibihity
of 1its modifications) with the doctrine of the disjunctive
judgment It would take us too far afield into mathematics,
if we followed up this clue, 1t 1s sufficient just to notice
that this logical requirement has found a specual and
fruitful expression of itself in the principle of the homo-
geneity of the functions to be combined 1in an equation

248 J[ncomplete disjunction ss a fallacy which often occurs
in collective and indirect arguments. In order to prove 7,
these arguments attempt either to show that that holds in
all particular cases of 7, which 1t 15 desired to affirm¢
universally, or to establish 7 as the sole remaining pos-
sibility by firste disproving all cases of non-7" Neither
task 1s very easy. In practical hfe especially we often
find 1t very difficult in laying down a rule to examine
beforehand all the possible cases to which it may be

} [Compare Metaph § 163 ]
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applied and to see whether the proposed regulation would
always be desirable or tolerable, and 1t 1s ¢common again
to find that after consldering every course which seems
conceivable, and after concluding all but one % be m-
possible, a®momentary, inspiration will suggest some other
way out of the difficulty, which we had quite overlooked.
In theory the most fruitful source of the fallacy 1s the
dominant influence of some one order of ideas Instead
of setting out all the possible alternatives we are led silently
to the one which consorts best with our own one-sidedness
Fer instance our sensations are subjective states excited
in us, 1t 15 easy to show this, and further according to
a view now widely accepted the forms of space and time
in which we arrange the manifold matter of sensation
are subjective also, they are modes 1n which our munds
percetve  From this pont we are easily led on to regard
the 1dea of unknown things and processes underlying phe-
nomena as a creation of our mind, which 1s compelled
by 1ts constitution to adopt this means of giting unity
to 1ts singular perceptions The subjectivity of 2/ elements.
of knowledge 1s thus established, and finally we venture
on the inference that therefore there 1s no objective real
world answering to the world of our 1deas But the mn-
ference 1s dalse. for supposing that this real world does
exist, 1t 15 easy to see that things would be just the
same to us as we find them If real clements exist they
can never pass mto us bodily they can do nothing but
excite 1n us sensations and 1deas, and these though caused
by external impressions and our reaction against them
swould still be a creation of our subjective nature. An
objective space may exist or may not exist, but at all
events the perception of it must be the product of our
subjective faculties. So too with causality: whether the
law has objective validity or no, in either case equally
we are forced to recogmse it only so far as we think 1t
and perceive 1ts content to be in harmony with the laws
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of our thinking. Thus we see the complete subjectivity
of all the elements of our knowledge proves nothing what-
ever as to the existence or non-existence of an objective
reality. ‘I'he best preservative agamst this kand of fallacy
1s the existence of hostile opmion, It 1s umlispensable,
besides developing our own doctrine, to familianse ourselves
with ideas which proceed from pomnts of view opposed to
our own.

249 Soplusms are distinguished from paralogisms. The
latter are mvoluntary mistakes in inference, while the former
are intentionally fallacious arguments, whose object 1s to
confuse or decewve. It 1s thus obvious that in cases where
the intention 1s doubtful we cannot tell a paralogism from a
sophism  Zeno’s arguments agamnst the reality of motion
may be taken as either. I shall not here discuss those real
difficulties m the i1dea of motion which they touch upon,
but will exhibit the arguments as examples of fallacies that
are difficult to classify The first argument tries to prove
that an atrow 1n flight 1s at rest. It starts with the assump-
tion that time consists of indivisible moments, and then
nfers that the arrow cannot move mn any one of these
moments For if 1t moves, 1t must now be at one place
and then at another, but 1n each indivisible moment there
15 no now and then, no before or after Therefoge the arrow
15 at rest in each, and if mn each then in all, hence it 15
always at rest. To this we may answer simply that rest also
15 1mpossible unless a thing 1s at one and the same place
both now and then, both before and after , and since 1n an
indivisible moment there 1s no before or after the arrow can
no more rest n 1t than move And this conclusion accords
with the ordinary theory of motion. So long as 27 1s a
length of time the arrow passes in 1t through a small space
v.d ¢, but as soon as ever 4 ¢ ceases to be a quantity and
becomes a mere diniding pomnt in time with its definite
position 1n the series of time—then no doubt 1n Z¢ the
arrow passes through no space at all; still it does not rest
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mn it, but goes through 1t with a velocity ».  But apart from
this objection, what right has Zeno to maintain that m each
successive moment of the arrow’s flight 1t 1s at rgst in the
same place as 1t was at rest in before? There 1s nothing,
I admit, in the 1dea of 2 moment or an arrow as such from
which the 1dea of a change of place could follow But 1t
surely 15 involved 1n an arrow’s #7Zg4f.  No doubt there 1s a
difficulty as to the nature of that impulse which makes a
body in motion different! at every moment from a stationary
body, even 1if the moment be conceived as indivisible.  And
this 1s the pomnt against which a sophism might have been
directed with effect. But, failing this and fatling any proof
that velocity could not exist, Zeno had no night to start with
the flying of an arrow,—so assuming velocity,—and then n
his proof to drop the idea out of sight. All his argument
shows, 1if you take 1t as 1t stands, 1s that rest 15 not motion
and that motion can never be compounded out of rest.
Had he retained the 1dea of velocity Zeno could at least
have deduced such a successive change of place as pro-
ceeded by jumps from moment to moment, the conception
of continuous motion he could not get at so long as he
held by the notion that time 1s made up of indivisible
moments

Another ¢f his arguments was that 1if the snail has a start
the swift-footed Achilles can never catch 1t up, inasmuch as
before ever he can overtake it he must first teach the place
1t has just left before and so on for ever. The argument
might be simplified by omitting the fact of the snail’s
movement, which for the particular paradox 1s superfluous.
P1d the snail remain still Achilles would yet never reach 1t.
Nothing which 1s in motion—this 1s the real basis of the
argument—can ever come to the end of any given space
however small. To do so it must first accomplish half the
given distance, then half the remainder, then half the re-
mamning quarter and so on for ever, so as never to reach the

! [Compare Metaphysic, § 171 ]
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end of the space. The argument assumes that the halving
process can go on for ever ad infinitum, and se presupposes
that the space 1s infinitely divisible or already consists of an
mfinite number of parts It further assumes that an indvi-
sible moment of time 1s required fonthe transitfon from one
pomnt of space to another, and so concludes that an.infinite
number of moments must elapse before any space whatever
1s got over, since any space contains an infinite number of
parts. The conclusion, if we admit the premises, is so far
quite correct, but it 15 quite an arbitrary assertion that this
aggregate of infinitely numerous moments would form an
nfinite lefigth of time ; seeing that they are indivisible each
of them must contain no sooner or later, unless,.as Zeno
does here, we foist 1n between every two moments a real
lapse of time or represent these moments as following each
other at definite mntervals 1n a sort of secondary time, which
we magine as filing up the background It 1s not even
necessary to object to Zeno, what Arnstotle’s remark on the
subject amounts to, that (according to our modes of ex-
pression) the integral of an infimite series of quantities
continuously passing into one another may still be a definite
fimte quantity, and that therefore the aggregate of moments
of time may be a finite length of time The mdivisible
moments of time are conceived by Zeno not o1ly as being
each for itself without quantity, but also as so detached
from each other, that there 1s no question of a transition, mn
virtue of which they would become constituents of time
at all The sum of all these nothings 15 therefore iself
nothing , 1t 1s only an unwarranted complaisance on the
part of our better-instructed fancy which allows it to be
passed off on us as a quantity at all and then as an infinite
quantity. Achilles requires no doubt an infinite number of
moments of time to get from a to 4, but these do not make
up any Zengt/ of time at all, it would be truer to say that
Achilles consumes no tume at all than that he consumes an
mnfinite time , indeed 1t remains hard to say what end is
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served 1n this connexion by the consumption of indivisible
moments of time or what it means

260 Besides these fallacies the ancients have. handed
down to us many interesting dilemmas, 1 ¢ conjunctions
of thoughts #om which follow opposite conclusions, equally
necessary and equally impossible. One dilemma nick-
named Pseudomenos dates from Epimenides, who being a
Cretan himself asserted that every Cretan lics as soon as he
opens his ips  If what he asserted was true, he himself
lied, 1n which case what he said must have been false, but
if 1t 1s false 1t 1s still possible that the Cretans do not always
lie but lie sometimes, and that Epimenides himself actually
lied on this occasion 1n making the universal assertion In
this case there will be no mncongruity between the fact
asserted and the fact that it 1s asserted, and a way out of the
dilemma 1s left open to us Not so however if we drop
Epimemides and the Cretans and instead of these two
subjects, one of which 1s only contained in the other but
not 1dentical with 1it, put an 1dentical subject ‘I%te now.’
If my assertion 1s true, 1 e if T am lying, what I assert 1s
false, and I am not lying But what I assert 1s that my
assertion 15 untrue 1if 1t 1s false to say that my assertion 1s
untrue, my assertion becomes true again and I am lying,
and the whole chain of self-destructive consequences begins
afresh. The reason of them 1s easily detected Logically
of course what 1s asserted 1s true or false, quite apart from
the fact of its bemng asserted, 1t may be asserted or it
may not but the only sort of truth or untruth which the
assertion can have, 1s what 1t acquires through the truth or
untruth of what 15 asserted, which 1s independent of 1t
Thus we get contradictions, some of which are formally
msoluble, when what 1s asserted 1s such as to 1mvolve some-
thing 1n regard to the fact of its assertion which makes the
assertion impossible or untrue. The difficulty vanishes if
instead of saying I lie, we say Iled. Just as httle can
we say in the present tense, I am silent, though we can

Locic, VoL 11 [o]
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quite well use the future, I will be silent, for then our
assertion refers to another fact than itself, to a fact which 1s
not 1n cfonﬂlct with it

There are many other instances of the sort, though none
so classical as Pseudomenos If a person canswers yes,
when he 1s asked if he be asleep, he sets his assertion 1n
the same sort of conflict with what he asserts, so does a
person, who calls out to an unwelcome visitor, that he 1s
not at home Lastly there are other cases resembling
these, cases in which one subject has in an impossible
manner to form both terms at once of a relation, which
can only exist between two different subjects Jean Paul’s
dwarf for instance, who only reached up to his own knees,
not to mention other people’s, or the inscription over the
elephant’s booth this 1s the biggest elephant 1n the world,
itself excepted, or lastly we may mstance Munchausen’s
kind service to himself, when he pulled himself out of the
bog by his own hair Equally curious 1s the old dilemma
of the ¢rocodile quoth the brute to the wailing mother 1
give you back your child, if you tell me truly whether I am
going to give 1t back or no It would all be plain-sailing
had the mother only to guess, if the crocodile intends a# tAa¥
moment to give or not give it back If she guesses »gh,
there 1s nothing to prevent the child being restored accord-
ing to agreement, for even were 1t true, that the crocodile
does not just then intend to restore 1it, still, if her guess 1s
that he does not intend, he may yet fulfil the contract by
changing his intention or giving 1t up agamnst his will  But
if she guesses wrong, she loses all claim to have her child
back again. For whatever may have been the animal’s real
intention—which she guessed wrong—he need not m his
actions bin@ himself by his then intention ; he need only
observe the terms of the contract, and this now that she has
guessed wrongly forbids hun to return the child. But the
question asked of the mother, whether she 1s gong to get
her child back or no, need not refer to the animal’s inten-
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tions ; we may conceiwve of this future as a predestined to-
come, so that in itself it 15 already a settled matter, which of
the two posstble events 1s going to occur. Interprefing the
question n this way, we get an insoluble perplexity for
obvious reasens, for we, cannot without absurdity make an
Jssue, which unconditionally impends, depend on a con-
dition, whose fulfilment would necessanly be as ineffectual
to bring about—as 1ts non-fulfilment to bar—the 1nevitable.
There 1s thus but one way out of the dilemma. If the re-
storation of the child 1s the event which 1s going to occur,
and 1f the mother guesses tins, all will end happily, yet not
because her assertion 1n any way cond:tioned the happy
result her assertion 1n itself 1s quite ineffectual, it has
only chanced to agree with the ievitable result and the
terms of the bargain If she had made any other answer,
that would only have served to reveal more planly the
utter impotence of a bargain, which because 1t tries to con-
dition the unconditioned must of necessity be violated
But the old form of the dilethma starts from yet®another
supposition, different from both of these it supposes that
it 1s not determined beforehand which of the two alternatives
1s gomng to occur, 1 €. whether the child 1s gomng to be given
back or not, that 1s to be settled by what the mother says.
Now logic tgaches that in any hypothetical judgment the
validity of the consequent rests on that of the antecedent,
but the latter must be independently fixed and unambiguous
and must neither 1n its meaming nor its valdity be con-
ditioned by the meaning and vahdity of the consequent.
In the case before us this absolute requirement is contra-
vened. For the condition fixed upon here 1s not an asser-
tion made by the mother but the truth of her assertion, and
further not the truth of an assertion which refers to some
third fact independent of the future result and which could
therefore be true or untrue no matter what this result may
be ; on the contrary what she asserts 1s that this result will
either occur or not occur,—a result which 1s connected with
o]
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no other conditions at all,—and so its own truth depends on
the very thing, which should depend on it. Consequently
on this gupposition as on the former there 1s only one case
which logically admits of a satisfactory issue; the mother
must answer, you ar¢ going to restore my chéld; and then
its actual restoration at once makes her answer true and
fulfils the agreement. In that case the 1ssue is a happy one,
but 1t was not conditioned by the answer she gave. Suppose
after all the crocodile does not give back the baby, the very
fact of his not doing so makes her answer a false one and at
the same time the amimal becomes justified according to
the terms of the agreement 1n not giving it back  If how-
ever the mother 1s so unfortunate as to answer you will
not give it back, ‘#ken’ the crocodile must say ‘I cannot
give it back , the agreement forbids me to, since if I did
your answer would become a false one, no more could I
restore the child even if your answer could be correct,
seeing that by the very fact of my returming 1t 1t would be-
come filse’ The mother then objects *you must n any
case give 1t me , on the score of the agreement, 1f my answer
was correct, but no less if it was incorrect, for 1t would
become a correct answer, if you refused to give it back.
There 15 no way out of this dilemma, as a matter of fact
however both parties rest their cases on unthinkable grounds;
for the answer really given can as little be true or untrue 1n-
dependently of the actual result as could the answer she
might have given, an answer which only differs from this 1n
bemg more fortunate,

The dilemma of Protagoras and Euathlus rests on a similar
misuse of hypothetical conjunctions of thoughts. Euathdus
1s to pay for the instruction he has received as soon as he
wins his firs* case, but as he engages in no suits, Protagoras
gets nothing and sues him on that account Now whether
Euathlus wins or loses #%s suit, the verdict must in any case
either oblige him to do that which the contract releases him
from doing or release him from doing that which the con-
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tract obliges him to do. Various solutions of the difficulty
have been attempted on the supposition that Euathlus 1s
allowed to win this his first suit because he has won no pre-
vious suit, and so had not yet become obliged to pay It
was then opea to Protagoras to mnstitute a fresh suit, which
Inust have this time led to his pupil being condemned to pay.
This would be shifing an absurdity off logic, in order to
make a present of 1t to jurisprudence I will not anticipate
the decision of the latter, but I suspect 1t would say that in
acting as he did Euathlus had fraudulently prevented a
certain condition from being realised, according to which
he would have been forced to fulfil an obligation. If there-
fore 1t could fix a date, after which no other interpretation
could be put on his conduct than that it was fraudulent,
then though Protagoras no doubt could not base a suit on
the contract, the law might well go behind 1t and taking 1ts
stand on the obligation, under which Euathlus really put
himself by recewving the mnstruction, condemn him to pay,
Just as 1f the ambiguous agreement had never existeel.
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Unsversal propositions as derived from perceptions.

251 TaE 1deas which we ourselves have put together are
completely open to our inspection and we can review their
content and manner of conjunction And hence the con-
clusions we draw from them are necessary and the process
of conclusion 1s proof or demonstration, the essence of
which 1s to descend from the more to the less universal and
starting®from a general truth to end with a particular appli-
cation thereof But the conjunctions of phenomena in the
world outside us do not carry on their faces the universal
laws and conditions of their connexion ~ They are jndividual
experiences to be severally expressed m particular propo-
sitions, and though each embodies an umivegsal principle,
yet the path up to that principle must be a matter of search
The simplest form of this ascent in thought 1s a process
with which we have become famihiar as the inductive syllo-
gism, and hence 1t 1s the custom 1n our day to collect into
one body the numerous operations which assist us 1n
ascending to generals and to call this inductive logic and.to
set 1t against the deductive or demonstrative logic along
with much (disparagement of the latter. Such disparage-
ment rests on a mistake The inductive methods 1t 1s
certan are the most effectual helps to the attainment of
new truth, but it 1s no less certain that they rest entirely on
the results of deductive logic It 1s the theory of the vahdity
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of syllogisms, the convertibility and contraposition of judg-
ments, and of the formd of proof, that 1s the source of each
provision and precaution by which so far as may be we
secure each step of our paths as we ascend by mduction
from given gerceptions to the umversal laws of the real
world. *

252 The first step of this ascent 1s barred we are told by
an msuperable obstacle. Experience we are told cannot
give us universal cognitions, and 1n one sense no doubt this
well-worn saying 1s true  but if we take 1t to assert a differ-
ence 1n validity between two sources of knowledge, exper-
ence on the one hand and an a przo7z certitude on the other,
then the saying 1s true no longer and 1s the opposite of truth.
Every experience, whose contents 1n their connexion can be
expressed without deficit or surplusage in the form S1s 2,
must 2ps0 facto rank as an universal judgment, even if this
experience stands absolutely alone. The law of identity
guarantees that if the same S were once more perceived 1n
a second experience it would be impossible that the same
predicate P should be absent or should be replaced by some
other predicate ¢ On the other hand it 1s no less true
that experience does not directly present us with percep-
tions which fulfil this condition  Our perceptions do not
give us a subject S in conjunction with a predicate £ and
nothing more or less than this subject and this predicate.
The real and true subject with which the phenomenon we
observe 1s essentially connected 1s not .S but 2. Tt has ele-
ments s absolutely necessary to the production of the pheno-
menon and which notwithstanding we do not perceive.
What we do observe, S, 1s a residue and what 1s more an
mpure residue, for 1t comes to us 1ndissolubly joined with
elements o, which have nothing whatever to do with the
production of the phenomenon It 1s the same with the
predicate  The true predicate which attaches to 3, the
true subject, 1s IT and 1t we do not perceive. It has features
2 which are mwsible, and the residue 2 which we do per-
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cetve 15 bound up with other circumstances I, the results of
conditions which have no influencelon the matter 1n ques-
tion though they are operative at the same time. A com-
plete expression of the actual fact demands addition and
subtraction and would run thus S + s — o 1s P+ p—7or
3 1s 11, while our first defective observation set down S 15 2
as the fact. Only for the complete proposition X 1s IT (sup-*
posing this were given 1in a pecubarly fortunate perception)
would universal validity be guaranteed by the law of iden-
tity,—not for the incomplete proposition S 1s 2, which puts
together what 1s not really thus connected

253 It 1s important to bear this 1n mind, for apart from
1t we cannot understand a nght, which science claims and
which 1s essential to her development If the question 1s
as to a predicate I, which we do not yet know and which
we expect to find in a subject Z, then wherever we are sure
that we perceive this subject £ whole and complete, and
nothing else but &, we are equally sure that a single obser-
vation, which acquaints us with If, has an umversal unport
and that in every possible case, where the same X is re-
peated, the same IT must unalterably present itself, When
the chemuist 1s instituting an expeniment, 1f he only can be
sure that he 1s dealing with one definite substance and
applying to it one definite reagent and has excluded the
possibility of any foreign conditions mﬂuenuﬁg the result
he 1s going to observe, then he never doubts that the re-
action observed in this single experiment will exhibit 1tself
identically whenever the same circumstances are repeated.
He at once assigns to a single perception the rank of an
universal truth., When the physicist undertakes a measurg-
ment he takes care first of all to eliminate the sources of
error, with which, as he well knows, he 1s beset, but when
once he has purified his observation he never dreams of
regarding the fact that 1t comes ultimately from sensible
experience as a reason for accounting 1t valid merely for
this onc occasion It never enters into his head that under
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similar conditions the same object might perhaps on another
occasion have a differedt magnitude. We need not enlarge
on this head. Once suppose that a single observed case 1s
valid only for itself and not for its repetitions in like cases
—that the record of an nstrument 1s correct for the one
occasion 1n which 1t 1s noted and not equally correct for a
“second occasion under 1dentical circumstances—once sup-
pose that with Like object and like conditions a different
result may be true, and there 1s an end to all possibility of
developing universal truths from experience, there 1s an
end not merely to the discovery of laws but to the use of
the word ‘law’ with any intelhigible meaning The art of
induction, which 1s to bring us to universal laws, rests
wholly on the acumen shown 1n developing pure and self-
connected propositions of the form Z 1s IT out of the im-
pure and confused material of our perceptions, which come
to us in the form S 1s 2.

254. Let us try to sketch in a connected series the steps
essential to that development The countless imptessions
which we receive m succession or together may be taken as
an indiscriminate mass . How do we come to distinguish
in the mass of them groups 4, B and C and to regard each
group as a self-connected perception? It 1s because the
impressions We so gather into one are permanently con-
jomned and thus raise themselves above the level of the
shifting background, or again because by their ~imultaneous
appearance at intervals they contrast with the uniform
background formed by the others. This first step 1s a
necessary one, but there 1s so far no act of thought.
The mechanical course of our ideas 1s the agency
which singles out these perceptions and first makes them
objects of our involuntary attention and ofeour future
thinking.  And the result thus reached 1s proved by subse-
quent consideration to be wrong as often as nght. The
really connected 1s too often but incompletely conjoined
and mixed with that which in no way belongs to 1it. We



26 INDUCTIONS FROM PERCEPTION. [Boak 11

are impelled 1n like manner to the second step which
consists m splitting up the sum of{'1mpressxons contained
within each of the gronps 4, B and C and m taking one
part of ‘each sum as a subject and the remamnder as a
predicate attaching itself to the subject It 1s ptr psychical
mechanism which accomphshes the beginning of this step
also. Thought indeed actively intervenes before long and
intensifies this mere conjunction of two ideas—this mere
adherence of one 1dea to another—by transforming it into
an objective connexion and by establishing an opposition
between the subject and predicate, between the former as
essentially independent and the latter as dependent and
simply attributed  Still it 1s the mechanical course of our
wdeas which always guides us in the application of this
added princple of thought and which settles in each case
which group of impressions 1s to rank as subject and which
as predicate,

Thus articulated the whole content of a perception 4 or
B might now be expressed in the form of a judgment,—
but a singular judgment only The subject which we here
distinguish as s' or s41s nothing but a perfectly determinate
group of single impressions, such a group being the sole
possible object of immediate perception, and the thought
that either s* or s* may be taken as the example of an
universal conception S 15 an added thought It cannot
onginate in an mdividual perception, but only in the com-
panscn of many which soon begins  And here again, when
out of the several subjects s' s ., the smaller group of
attributes common to them all 1s forced upon our attention
il 1t emerges as a general picture, which 1s now denoted
by the name .S and which takes the place of those several
subjects 1n cur memory,—this also 1s at first the result of the
course of our ideas which 1s conditioned in a mechanical
manner by universal laws  Here too thought adds a new
depth, 1t transforms the general pucure, which only repre-
sented what was found common to the various individuals,
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into a general conceptiop which has the force of a law and
joms what 1s essentially connected but still 1t 1s the course
of our ideas that determines the first applications of this
added thought, and settles for us which elements of the
subjects we @pmpare are to be united in the general picture
or again mn the conception and which are to remain ex-
"cluded. The elements which are felt to be modifications
of one universal and are at the same time more lhvely as
impressions are accepted, and those which excite our in-
voluntary attention less strongly or reciprocally destroy one
another are rejected
And the result of this process 15 on the whole more often
right than wrong, This 1s not the place to pursue 1n
greater detall the psychological development of our con-
ceptions, but there 1s one point worth mentioning. In the
sensible impressions, which are the ultimate components
of every perception, 1t 15 from the first not the differences
of the actual impressions that are of prominent importance
so much as the differences 1n their relations andein their
manner of union. The mere child can neglect the differ-
ences of colour and sees that the characters shown him 1n
red are the same as those he has learned in black. His
general pictures of trees and amimals are drawn as yet but
from few ejamples, but they already comprehend the
essential traats with such accuracy that when he afterwards
percerves 2 new and unusual shape, 1t readily takes its place
in the series Errors however do occur* how these are
corrected 1s what we have now to consider We have tried
in the foregomng to make clear our starting-point, which 1s
this .—the nductive process deals with mdividual percep-
tions and -its object 1s to establish a further connexion
between them, but these perceptions are morg than mere
wmpressions that we passwely recerve On the contrary they
have already been so far worked upon by thought that not
only have their contents already been divided by us into
subject and predicate, but besides that we have already
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brought the subject under the head of a general conception
&S or at least meet 1t with a selectlo(gl of such conceptions
under one of which we try to bring 1t.

255. Let us take the last case first. Suppose that a
singular subject s™, new and not yet known, 1s presented n
a perception through the sensible impressions p™ ¢™ #™, and
suppose we have a perfectly clear 1mage both of these
particular marks and also of their conjunction  The image
if we do not go beyond 1t does not contain one doubtful
element and yet 1t does not satisfy us. We cannot rest
until we know what the new object may be called, whether
animal or plant Our desire to know this 1s based on a
twofold interest Pure thought 1s interested, for it is only
by subordination under a general conception that the mere
coexistence of the observed charactenstics 1s transformed
for thought into a well-grounded coherence But what
weighs much more with us 1s the practical wish to go
beyond the observed fact and to justify ourselves by the
general conception 1n filling 1n what we have not obscrved.
For the name plant or amimal would be for s a barren title
had we not reserved the nght to found upon 1t a clam
to a number of properties as belonging to s™, which no
immmediate perception has shown to belong to it  We con-
stantly find ourselves 1n this position towards real objects.
For every perception howsoever accurate, let 1t even appre-
hend every single mark that s™ now has, 15 limited as to
time. No perception can tell us the future with the present,
1t can never say what our object will eventually do or
become, and can only seldom and mcompletely show us
how 1t will alter with altering conditions The gap that
perception leaves in our mind we fill up by subordinating
the observed s™ to the conception of plant or animal.
These conceptions have sprung from countless observations
and they comprehend the whole collection of coexistent
attributes, which can scarcely ever, and the successive
attnbutes which can never be exhausted in a single per-
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ception. But it is on]y by the union of all these that we
can adequately deternline the real nature of s™, while a
single perception of 1t gives us only an inexphicable fragment
of a connected whole

This proc®ss on 1its fprmal side 1s an incomplete analogy,
and since so considered 1t argues ad swubalternantemn from
the observed sameness of some attributes 1in .S and s™ to the
sameness of all, 1t must be pronounced 1nvalid by the canons
of pure logic. None the less our whole daily life depends
on the application of this incomplete analogy. We rest
secure on 1t in dealing with substances useful or deleterious,
1t alone persuades us of the existence of minds like our own
and assures us that their achions flow from inner motives
such as we feel. And 1n fact our dependence on 1t scarcely
needs to be mentioned, so plamn 15 it The practical
question 1s as to the means by which the bare probability
of these inferences can be made to approximate 1n value to
certainty The sameness of all the marks 1s what logically
justifies the subordination of s™ to .S, and the natflral con-
clusion from this fact 1s that the probability of a subordina-
tion being correct rises as the number of 1dentified marks 1s
increased  But 1t 1s evident at once that the value of this
conclusion 15 much lowered by the necessity of taking into
account the gdifference m value which exists among these
marks. And this 1s not the whole difficulty. It 1s idle, 1t 1s
a mere form to bid us direct ow attention fo the hkeness
above everything else of the essential marks, when as yet we
have no means of distinguishing them from the non-essential.
It 15 expenience and experience alone which enables us to
dstinguish, and the few general rules we can lay down are
all drawn from expenence There are attributes, which
anse indifferently from the operation of wadely-diffused
causes on objects vastly heterogeneous, and consequently
these marks cannot serve as criteria because not character-
istic of the distinctive content, which any one conception
connects, and again the modifications of these marks can
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produce no essential difference 1n pny such content But
how should we know this except from experience? How
but from expenence should we know that mere quantitative
differences in the marks are in the mam but of shght
mportance and that diversities 1n ghe forms of conjunction
and 1n the respective positions of those points in which
relations centre are a matter of far greater moment ? There
are universal conditions in the world, which tend to produce
similar alterations 1n different substrata which they en-
counter, and this gives us a test for the real and exclusive
peculianity of any kind of things For each genumely
peculiar kind by reason of the specific mode, in which
dwverse centres of relation are united 1 it, exhibits unex-
pected forms of reaction agamnst the universal conditions.
Thus specific reaction against non-spectal conditions 1s the
sign of a genuine kind-—but this sign is the teaching of
experience  And 1t 1s experience once more that informs
us that these rules have their exceptions n the case of some
object that we percerve There may be marks that seem
unessential and whose varations may appear of no moment,
and yet there may be in such trifles the sign of a radical
difference pervading the whole nature of two groups of
attributes connected under two different conceptions.

In conclusion we must not forget that in trying to range
new objects of perception under old universal conceptions
we are not unfrequently driven by utterances of the same
expenience to quite an opposite result These universal
conceptions themselves—animal, plant, body—are altered,
their boundaries are widened or contracted as our knowledge
of things grows  On the one hand we may find in doubtiul
mstances, which seemed to fall under one of these concep-
tions, points in which their habit permanently differs from
that of the undoubted instances, or again nstances which
seemed to be excluded may be found to exhibit a gradual
and umnterrupted approach to what 1s the character as a
whole of the known and undoubted species. Thus 1t will
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be seen that we trust ngt to umversal logical rules but to a
knowledge of things f%r the correct carrying out of the
imperfect analogy, by which we class a perceived object
s™ under a general conception S. In fact we must dis-
tingwish app¥ed logic 1tgelf as a theory of science from 1ts
application as a scientific activity The theory can do no
more than lay down general pomts of view, of which we
should never have become conscious had we not exercised
the activity  Logic therefore cannot step forward and claim
to mmpose 1its rules on the whole domain of real thought, as
if the whole work of the latter was about to begin for the
first time , 1t 15 of no use to the mind, which has as yet no
conceptions at all, but only to the mind, which 1s already
possesston of a manifoldly articulated world of 1deas, acquired
through its own experience or by tradition ~ No doubt much
interest attaches for the psychologist to the task of explan-
g how all these conceptions have arisen, but this task does
not fall to the theory of science  J#s r0le 1s only to establish
what 15 true and certain 1n these ideas now we Have got
them ; and in as much as many errors and defects must still
ching to these rough and ready results of long intellectual
development, theory must also pomnt out how these short-
comings may in future be remedied and that which 1s still
doubtful be Rrought near to certainty

258 Now 1if, as we at present assume, the mdividual per-
ception 1s so far logically formed, that we at oncde apprehend
the particular object s™ which 1t portrays as an example of
a general conception S, 1t will engage our attention no
further provided that we find in s™ none but marks which
belong to S, no matter whether all or only some of them. We
shall however be led on to take a fresh step, when we find
bound up with s™ 1n the perception a mark My which does
not belong to the group of attributes conjoined mn .S, so far
as we know 5. Experience (here, as I said just now?, the
only authorty) teaches us to disciminate three possible

1 {Section 255 ]
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cases. In the first place altering gonditions or accidental
circumstances may have temporarily invested the s™ of our
perception with a property, real or merely apparent, which
under other circumstances it would not display  Wise with
the knowledge we have already,won we dluetly neglect
many points of this kind the same object wears different
aspects according to 1ts position, attitude, movement,
distance or illumination, but we do not allow such differ-
ences to shake us in our conviction of its identity and its
agreement with the general conception §'; cases where there
is more room for doubt we decide by trying to make
observations of the same object under different conditions ;
1t 15 only an M which adheres to 1t under all circumstances
that 1s regarded as a permanent mark of its nature But
we still leave 1t unsettled, whether this /7 owes its presence
to the individual nature of this subject s™, which after all
remains a particular subject, or to the universal nature of
the general concept S, of which the observed s™ 1s a species
or an éxample. To decide between this second and third
case we resort to what 1s called imperfect induction , that 1s
we compare s™ with other examples s%, s* of the same uni-
versal S with which we are familiar In most cases what
leads us to make the induction is that a number of indi-
vidual perceptions ', s’Al, s> thrust temselves one
after the other on our notice, so waking 1n us a suspicion
that the ground of MM 1s umwersally to be found i the
nature of &, 1n various examples of which we observe it
This presumption 1s rebutted, if we find a single subject 9,
which has not the mark A when placed under the same
variety of conditions, under which that mark attached:to
the subjects of the other perceptions. On the other hand
all instances of § which have so far been accessible to our
percepfion may possess this predicate A, without our pre-
sumption 1n favour of the truth of the universal proposition,
all § are M, being ipso jfacto corroborated. For when we
argue that what 1s vald 1n a number of particular cases
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however large 1s therefqre valid universally we always argue
ad subalternantem and such inference 1s to the last unsound.
Sull placed as we are we must hazard such inferences, for
even If perception could embrace all existing examples of a
genus, those shat are yet to be will always evade our senses
Here too then all we can do is to heighten so far as we can
the probability of this imperfect induction. In order to this
we shall find two rules of kindred import of great use. In
the first place the individual subjects from the observation
of which we start must be very numerous, the greater the
number of such s the more manifold must the outward con-
ditions be which act upon them, and of which we thus
eliminate the force and influence Any M which all these
subjects retain in common wmn spite of such variety of con-
ditions must owe 1ts presence to no extrinsic causes but to
the intrinsic nature of these subjects Secondly we must so
choose the subjects we observe that thewr specific or ndi-
vidual differences shall be the greatest possible within the
limits of the genus or the species, the universal §', #e thus
elmmnate the influence which particular resemblances
between the observed subjects, which are independent of the
nature of the universal .S, might have 1n producing the com-
mon predicate  The A/ which they all unite 1n retaiming in
sptte of these differences will have 1ts ground solely in the
character of the genus itself, and the universal proposition,
all §1s M, which we wished to arrive at, will thus be justified

257 Pure logic raised a distinction between analogy and
induction If two subjects agree in respect of several of
their marks, we gather that they will agree mall This1s
regsoning by analogy We make an induction on the other
hand, when we argue that because several instances of a
kind behave 1n a certain way, therefore all mnstances of the
kind will behave so We have used the words 1n the same
meanings here, and 1t was accordingly an induction, by
which we drew from the given premuses s'Af, s*A7... the
unversal conclusion SA/. But this procedure may be re-

1061, Vo 11 D
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garded more simply. Suppose we have made a number of
observations and have found that all their individual subjects
s', 5% .. agree in possessing on the one hand all the marks
belonging to an S, on the other hand the one mark Af;
we may then conclude 1mmed1ate£y by analogy that every
subject 5% even though we have not observed 1it, will yet,
provided only 1t like them possesses all the marks of an .S,
possess also the particular mark /7. By such an analogy 1s
it that we supply the premises s™Af, s"/ .. not given n the
perception, the subjects of which premises together with the
subjects of the ¢7, s23f. ., which we have observed, ex-
haust the whole compass of 5. The business of mduction
then consists 1n merely summing up the single propositions
thus either given or supplied in the universal proposition
all Sare M We see from this that it 1s hardly worth while
to separate in such applications of logic the part played
by induction from the part played by analogy, nor
1s 1t worth while to find fault with the loose usage which
confourids the two expressions, 1t 1s useless in short
to try to refer to sumple types of pure logic all the opera-
tions of thought, which may be broadly mncluded under
the name of an inference  One who has time to waste may
perhaps enquire whether a voyager, who has sailed all round
a land, concludes by induction, analogy, or qubsumptlon,
that 1t 1s anisland  What does interest us here 1s rather the
question, how we arrive at any universal proposition 7 about
triangles We prove 7" by constructing the triangle s*; but
this tnangle, which we thus set before our eyes, 1s always a
particular triangle, never more It would seem as if 7"can
in the first instance be true only of it, and always true of, 1t
so often as we construct it in the same way Now we may
of course change our mode of drawing it, still even 1If we
found the proposition 7" corroborated 1n a thousand different
triangles §', s% s°..., this number would dwindle to nothing,
when compared with the infimte number of possible
tniangles, which we have no opportunity of testing,
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It 1s not therefore hy any summing up of particular per-
ceptions, which we crate for ourselves 1n these construc-
tions, that we reach the conclusion that 7"1s true umversally
of all triangles whatever. We must be justified 1n regarding
each single #angle we draw as a symbo/ for all, so that what
holds of 1t holds of all the others wifich 1t represents. And
our justification does not Lie n the pecuhar nature of spatial
perception, that merely supphies the content of 7°; 1t does
lie in the fact, that we only pay attention in our reasonings
to those features, charactenstic of the triangle drawn, which
we have produced through the very process of constructing
i, that 1s, to 1ts property of being a plane figure, included
by three straight hnes  The figure actually drawn can never
exhibit this property in the abstract and apart from other
properties It can only do so by having sides of defimte
length and a sum of angles distnbuted 1n a certamn way.
But we do not let these special qualities have any influence
on our conclusions ; suppose we have unintentionally con-
structed our triangle with right angles or equal stdes, we
shall set aside propositions which are valid because of these
qualities and these alone, as having nothing to do with the
subject of predication which we had 1 mind Psycho-
logically no doubt 1t 15 the unanalysed impression of re-
semblance, yhich prompts us at once to transfer to all
triangles by analogy the proposition 7" proved of the
particular triangle we have drawn  Qur logical justification
for doing so 1s twofold first 1t hes in our consciousness
that all triangles, whether already constructed or no, may
still be classed under the universal conception of a triangle,
which conception we have symbolised 1n our construction ;
secondly m the consciousness that in that single symbolic
representation we saw the proposition 1n question flow solely
from this conception without any appeal being made to any
other conditions.

258. In attaiming to universal propositions of the form
all § are A, induction has reached 1ts first goal, and 1t is

D2
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possible to rest content with the reqult, especially when we
are dealing with a question of pratlcal life; for in such
questions we can go without a reason, so long as we are
certain that as a matter of fact JZ 1s really true of all
instances of S, say of all men, we do not cfre so much
to know why it holds of them, and why only of them and
not perhaps of amimals as well The theoretic impulse
however 1s not satisfied with merely joimng M to its
proximate subject, 1t would famn seek out within the hmats
of .S the narrower group of attributes, which contains the
ground of this conjunction, and which conditions the same
attribute, wherever 1t may occur, perhaps even outside §
Then the mmduction 1s pushed further, we use a senes of
universal propositions of the form . SAf, RM, TM as
our new premises and try to deduce from them an universal
conclusion of the form all £ are A/ 1In this new conclusion
we understand and denote by I the true subject or the
conception of the genus, or, to put 1t in another way, that
comple? of attributes, on which the predicate 47 1 all cases
depends and from which 1t results Thus in our first n-
duction we shall reach the proposition S/ n all mammals
an exchange of gas takes place n respiration, in a second
induction, m which S is successively replaced by birds,
fishes, and amphibia, we shall reach the conclysion 27, all
animals require an exchange of gases This new conclusion
at once throws light on the earlier one, by showing that
what we had hitherto only observed as an isolated fact 1s
really necessitated by the universal nature of ammal hfe,
a third induction sets alongside of £ a new premiss to the
same effect, viz all plants display though n another way
the phenomenon of a change of gas, its conclusion 27,
all organmic Beings whatever find themselves in like case,
shows us the phenomenon in question bound up with a
still more unmiversal subject, and lastly by comparing the
behaviour of bodies which resemble organic bodies 1n
structure towards the surrounding atmosphere we might
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be led to the thoughtythat under the conditions prevalent
on the earth’s surface) such an exchange of maternal 1s
absolutely necessary to the development of those interde-
pendent processes of change, which make up organic Iife.
In all this 1#1s to be nqticed that the further we advance
these inductions, the less do we cafe to obtain as our result
a categorical judgment of the form § 1s 7 ; we are no longer
seeking the highest general conception, to which a given
phenomenon attaches a predicate, what we are in search
of 1s a Zypothetical jadgment, which will acquaint us with
the most general condition C, upon which the phenomenon
always depends and of which 1t 1s the consequence when-
ever it occurs And this new problem of discovering the
conditions under which the content of a perception coheres
1s of such preponderating importance in applications of the
inductive method, that we shall henceforth in our investi-
gauon of that method confine ourselves to the form which
1t assumes 1n order to the solution of that problem.

250. Let C and £ respectively denote two gmoups of
observed events, we will suppose that something or other
in the way in which they appear has awakened in us the
presumption—to be subsequently confirmed or cdrrected—
that the two groups are really connected, and that C 1s or
contains the Sause of E,and that £ 1s or contains the effect
of C; lastly, let us bear in mind the remark we made at the
beginning of this chapter (sect 252), to the effect that C will
seldom really contain the full cause of £ and nothing but it,
£ seldom contain the whole effect of C and nothing but 1it.
We may then mndicate our problem thus to discover from
the mmpure observations C £ the pure case B F* of two
terms belonging together of their own nature and -related
as condition and conditioned ; and if we have o define the
conception of this pure case we shall say, that in it B 1s.
the adequate ground of # and the ground of nothing else
beside £ while on the other hand # 1s the full consequence

! [¢ Bedingung’ and ¢ Folge ]
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of B without being at the same tipe the consequence of
any other ground. In applying ffus defimtion we may
abate somewhat of its ngour according to the different
interests which from time to time rule our investigations
For nstance we may be content to.know that & as often as
it 15 given produces £, no matter whether 1t conditions
anything else besides %, or whether # can be produced by
any other antecedent as well as by B. We shall only be
content with such a result, however, where we are merely
concerned to know the real causes which produce the effect
mn question  When the guestion 15 not as to the real causes,
but a theoretical question as to the ground®, owing to which
these causes condition that effect as thewr necessary conse-
guence, we shall always have to determine 5 and # with all
the precision aimed at i the defimtion, even where # may
be due to different but equivalent causes 1t 1s not that in which
these differ that 1s the true ground of this consequence,
for each cause has besides # other and separate effects,
only what 1s common to all of them 1s the true ground
B, and this Z has then no other consequence than just
this &

280 From 2 single 1mpure case C £ the pure case B F
can only be guessed by an accidental and happy mspiration
1t can be demonstrated with certainty only by a comparison
of several different cases If we can observe a sufficient
vanety of cases we shall be able to detect elements, which
do not really belong to each other and are merely accessory,
by the variety and change of the relations they bear to one
another We can then let these unessentia] elements drop
away and retam 1 1ts pure form the pure relation B £
which they all involve, These mmpure cases form the raw

material, on which we go to work, and are manly supplied
by obserzmtzon but the course of things if left to itself
presents us in but few fields of research with the full

[;Cp ‘Metaphysxc, sect 51, on the distinction between ¢ Cause’

and ‘ Ground ' or ¢ Reason.’)
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number of cases that gve should require 1in order to com-
plete that ehminations It requires long epochs far trans-
cending a single individual’s range of observation for many
natural processes to unfold the whole series of aspects which
one should &now 1n order to grasp the coherence of their
conditions. But there are other obstacles to observation
besides length of time ; in the case of many actual products
1t 15 1mpossible to see how they have become what they are,
because they never of themselves permit of being regressively
analysed mto the conditions out of which they arose. It 1s
not often that we find ourselves so favorably situated as in
the case of astronomy This science has never met with more
than accidental obstacles 1n 1ts accumulation of numberless
data 1n regard to an interdependent and periodic play of
events Yet even astronomy requires, 1n order to satisfy all
its wishes, to be supplemented by observations of the past,
and of these 1t finds but an inadequate supply.

Wherever we can by our own agency influence the object
we are mvestigating we can remedy this want by experiment.
We can institute at will a certain group of conditions C, and
so compel the causes which are really at work to respond
with an effect £, which would otherwise perhaps have
never come within the domamn of our senses. By varying
at will the quantity and composttion of that ' we can
bring about 1n £ a series of changes in quantity and kind,
which were still less hikely to offer themselves unsolicited
to our observation Agamn we can break up C into its
component parts, and i each expeniment allow but one of
them, or a definitely assignable group of several of them, to
take effect, at the same tume cutting off the rest from action
The constituent elements of the result £ admit of being
separated 1n the same way, so that we learn which of them
depends on which element of the compound C. Thus
experiment 1s the practical means by which we furnish
ourselves with observations 1n such number and involving
such mutual differences and affinities, as is requsite 1n
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order to the elimnation of what is ygnessential in them and
the dertvation from them of a puretcase £ #. Defined n
this way 1t 15 clear that experiment only has an advantage
over observation 1n so far as 1t 1s capable of supplementing
the usual deficiencies of the latter, 1ts functior®is to furnish
us with suitable and fruitful observations mstead of the
unsuitable and unfruitful ones which offer themselves But
it would be perverse to ascribe to 1t any other and mystical
tise 1n addition to that , we cannot set 1t over against obser-
vation as a new method of knowledge, 1t 13 merely a way
of preparing and setting before ourselves phenomena which
it 15 of importance that we should observe And for the
same reason experiment must not be unqualifiedly set above
mere observation In our day it 1s a prejudice of half-
culture to suppose that anything that can be observed m
broad daylight, without any preparation, ready to hand and
In the gross, remains as a matter of course open to question,
that alone 1s supposed to be true which can only be per-
cetved en miacroscopic fashion, on a munute scale, after all
manner of preparation and under conditions which render
it very difficult to percewve at all. Such an assumption 1s
paradoxical, and 1if elevated into a general principle becomes
absurd Sull 1t 15 a just assumption to make n certan
cases  In particular we can only ensure accuracy m our
determinations of quantities by such artificial means, never
hy coarse observation alone We must grant all this, but
conversely observation often acquamts us with broad
charactenstics of phenomena, which 1in experment would
have been obscured by special conditions.

261 1 shall now attempt to lay before my reader the
vartous kinds of relation between C and Z, with which
observation and experiment acquamt us, not 1 the hope
of exhausting them, but i order to illustrate by examples
how many and various are the possible cases and the con-
sequences to be drawn from them

1. The case (+ CZ). C and Z ‘may be contmually
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present 1n reality and centinually together, still their mere
coexistence, however umiform, does not warrant our con-
cluding that they are so related as to condition each other,
though such a relation may perhaps exist between them.
Iron and silfer and all the other chemical elements are
always present 1n the world together , but it does not follow
from this that one of them 1s the condition of another’s
existing, or that all of them collectively are joint effects of
a single cause. At best the philosopher, for certain specu-
lative reasons, which we cannot enter mto now, may
question the possibility of there being a plurality of
elements coexisting yet unconditioned in any way by one
another But the primary use of induction 1s to understand
nature, and the scientific understanding refuses to accept
mere coexistence as evidence of an ulterior connexion. We
find, moreover, that 1n each single one of these elements
various properties or modes of action are uniformly com-
bined For example, all have mn common the property of
gravitation, and each in particular has as well 1ts *special
affinittes to all the rest. This case 1s not the same as the
last, here we have one and the same subject, with different
properties coexisting 1n it as its own. This oneness of the
thing forbids us to suppose that the several attributes found
mn 1t have nq reference to one another, and there 1s thus
awakened 1n us the natural tendency of thought to explain
one of these properties by the other or both by a third
original one, which under different conditions transforms
itself mto those two We will not at present fix the goal
to which this logical mmpulse may lead us 1n the future;
for the present it remamns just an impulse which leads to
nothing so far, for so long as our observations reveal to
us nothung else than the perpetual coexistence of both
predicates, they do not supply us with the means of
showing the nexus of conditions, which perhaps exists
between the two or between them and a third

2. The case (+ C+.E). C and £ are present together,
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not uninterruptedly, but in frequent recurrence. In such
a case 1t may be mere coincaidence that brings them to-
gether without there really being any reciprocal connexion
between them, each resulting from a separate condition
This 1s what we shall conclude with regard to the many
mischances which befall us on Fnday, and with regard to
countless other superstitions of the sort. But we do not
acquiesce mn such a conclusion, if we can conceive of any
real connexion between the C and £ thus found together,
and o there 15 any hope of finding out their connexion.
We never think of acquiescing 1n 1t unless we shortly after-
wards learn from further observations that their association
1s quite exceptional and abnormal. In 1tself the hypothesis
of mere coincidence 1s the least probable of any, whenever
phenomena occur frequently and repeatedly together there
1s probably a causal relation, 1t only remams difficult to
decide whether one of the two C and £ 15 cause or effect
of thg other, or whether both are not mere co-effects of a
third eause Z. This doubt remamns even when C and £
appear not simultaneously, but after one another in a
definite sequence 1n all cases of repetitton In that case
C may no doubt be the cause of Z, but both may also
be jomnt effects of a third Z, which 15 not uniform, but
undergoes changes, which succeed one another in a
definite order Day and night always follow on each other
i this way, yet they do not produce one another, but are
successtve joint effects of the earth’s revolution on 1ts axis
Lastly, t may happen that £ has always remained un-
noticed, and only meets our observation when C occurs,
thus the heart always beats mn a hiving person, but a healthy
man hardly ever feels it, unless a special excitement C
supervenes., then C 1s not indeed the cause of £, but
the condition of its meeting our observation.

3 The case (— C+E). Doubts are left unsolved by the
last case, which can only be settled by further observations
which present themselves or are procured by experiment
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We may find that £ also occurs without C, or that C may
be experimentally suspended, without at the same time sus-
pending £. In such a case we cannot of course conclude
that C 15 not the cause of E, though we may conclude that
it 15 not 1ts sstaimng cauge. The former conclusion would
be a hasty one; we should appeal 1n justification of it to
the principle  Cessante causa cessat effectus, but the only
clear meaning which can be given to this principle 1s that
with the cessation of a cause will cease those effects which
the cause would have continued to produce had it continued
to exist. That effects once generated are not all alike 1n
this respect i1s shown by the simplest examples; a move-
ment continues after the shock has ended, which produced
1t, the boiling of water ceases when the supply of heat
abates, which produced it and 1s required as its constant
sustaining cause A child does not die with the death of
its parents, the sole causes of which its existence could be
the effect ; but the equilibrium of a supported weight s lost
when the supports are withdrawn. We need not at present
analyse these cases any further, we can refer them all to
an unwersal law of persistency’, which 1h reference to
our present problem we thus express every reality, which
has once been produced, of whatever kind it may be, con-
tinues to last unless counteracting causes annul it The
effects which a cause produces do not therefore stand in
need of a cause to sustain them so long as they consist
in states of a subject which are in equipoise not only with
the permanent nature of that subject, but with the external
conditions under which it exists They do require such a
sustaining cause however, if there prove to be either in
that nature, or in those conditions, forces which by their
influence tend to transform it. If therefore £ lasts on
after C has ceased to be, three cases are possible: either
there 15 no causal interdependence between the two at all,
or else Cis indeed the cause which produced though not
1 [Cp ‘Metaphysic,’ sect. 162.]
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the cause which sustains the effect ¢, and in this case again
C1s either a productive cause alongside of other productive
causes, or it may be the sole cause capable of producing C.

4. The case (+ C—E) C may be observed to occur
without being followed by £, but,there 1s of €ourse nothing
in that to attract our notice, unless 1t conflicts with our
usual experience, 1.e unless C and £ have been observed,
as a rule, to occur n conjunction with each other In
such a case 1t may be that C 15 not the cause of £, and
we then, by drawing this new conclusion, correct the earlier
one, which we had formed from our observations to the
contrary. The connexion of causes and effects 1n reality
however 1s not the same as that between ground and con-
sequent 1n the field of abstract thought. There every
ground, which holds at all, bring about 1ts consequence
not partially but wholly, and also 1n such a way that the
whole of 1t can be perceived 1n the result Two grounds
may be operative at once, € g a quantity g may have as
its corrditions two equations determining 1ts relation to x and
must satisfy both  The influence of the second equation
will then always show itself in this way, that of the many
values of g, which the first alone left possible, 1t will leave
over but a single one or a definite number of these con-
jomned m a regular manner A change £ on the other
hand, which must follow in reality from the cause C, can
always be set aside by a countercause Z so that it 1s lost
to perception We cannot say that Z annihilates the
capacity which C has of producing an effect, for C can
only be restrained from producing 1ts effect £, so far as 1t
reacts 1tself on the restraining Z, mn this Z 1t always brnings
about another effect £, instead of £, which we expected,
or 1t assumes itself, under the joint influence of Z and of
1ts own tendency to produce an effect, a state £, which 1t
would not otherwise assume. But this £ 1s very often of
such a nature as wholly to withdraw 1tself from direct ob-
servation, in that case £ seems to be altogether absent,
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while C 1s present ; as aenatter of fact £ has only changed
its form. This 1s invariably the case when moving forces
meet with a fixed obstacle; they then seem to have no
effect, whereas they really exert a strong pressure on the
resisting body.‘ If then wg find that £ fails to follow on C,
it may be of course that there 1s a want of any causal con-
nexion between the two at all, and in that case we must
put a different interpretation on the sequences of C and £,
which we have observed But C may also be one or even
the sole cause producing £ and yet be prevented from
bringing about £ by a counterforce Z This shows how
much need there 1s of being circumspect, of looking round
In every case of the sort to see, whether in place of £ we
cannot discover an effect £, which but for the obstacle
it reveals would be absent Lastly, when we institute C
expenimentally, and do not find that Z ensues, and at the
same time can find no trace of a £? taking 1ts place, we are
justified 1n concluding that C 1s not a cause capable of
producing £ at all

5 The case (—C—£) So far as mere observation goes
the simultaneous gbsence of C and £ will seldom strike us
as noticeable, and when 1t does 1t will be because 1t con-
fhicts with what we remember experiencing in the past If
however C has been constantly present and we find that
when 1t ceases to appear £ vamshes as well, the most
natural thing to suppose 1s of course that C 1s at least the
condition which sustains if not the condition which pro-
duces £, or may be that C and £ are both jomnt effects
of a third cause Z, and they both vanished because it has
ceased. If K ceases to appear when we suspend C ex-
penmentally, the former alone of the two alternatives seems
possible , still it may be otherwise When wg talk of a
cause which has been active hitherto being suspended we
may mean something more than that it just ceases. To
effect such suspension we often have to take positive pre-
cautionary measures, and the new influence thus brought
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Into operation may, while suspending C, at the same time
create new conditions paralysing the further action of
causes, to which though quite distinct perhaps from C,
the presence of Z was all along really due Such new
conditions would result in the guspension of E as well
There was a prolonged controversy between those who
maintamed that infusoria are generated from an infusion
of organic matter without germs of their own kind being
present beforehand, and those who contended that their
generation was conditional on the presence of spores or
seeds adhering to the organic substance itself, or conveyed
by the atmosphere, or contained in the water. The only
way to settle the dispute was to show that the generation
£ of infusoria ceases when all access C of spores or seeds
capable of producing life 1s cut off. They cut 1t off by
boiling the water along with the organic substances and
introducing air through red-hot tubes. The use of such
means no doubt ensured the absence of living germs from
all the three bodies concerned 1n the result, at the same
time they were so violent that i excluding the germs they
might also have rendered noperative the causes which the
counter theory assumed, viz the inherent capacity of organic
matter of developing into living organisms The expen-
ment therefore required to be modified 1n Such a way as
to eliminate the doubt

6 The case (+Z£+C) In none of our conclusions
thus far have we established more than that C 15 a cause
of ', that 1t 1s the sole cause, so that the converse of the
proposttion 1s true, and every £ 1s the effect of a C, could
only be ascertained by some method pf exclusion, by which
we could make sure that no other conceivable causes have
the effect £. This exclusion 1s never possible with regard
to the countless proximate causes, which are to be found
at work in nature. We could not think of it till the
elaboration of our perceptions was so much advanced as
to have revealed to us a number of umiversally operative
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forces, which could be exhausted in a complete disjunction,
to some modification of which forces every result whatever
would be wholly due. Nevertheless inductive science fre-
quently arrives at such convertible propositions; when in
several cases & has found C to be the cause of E, 1t as-
sumes that an £, of which 1t does not observe the cause,
15 to be referred as an effect to the same C. Logicians
cannot be gainsaid when they declare 1t to be wrong to do
so according to the canons of formal logic. For 1t 1s quite
clear that the particular judgment, many £ are effects of C,
I no way warrants our concluding ad subalternantem, that
all Z are effects of C. Nor can the hypothetical judgment,
if C exists, £ exists, be converted simply into the judgraent,
if £ exists, C exists, But we would remind those who would
lay too much stress on this fact that the scientific enquirer
in drawing the conclusions here mmpugned does not pre-
tend to be following the abstract 1deal of a perverse logic
His knowledge of things and of the universal ways 1 which
natural events do as a matter of fact usually occur, 15 so
ample that he feels himself justified in making good any
short-comings, which such conversion may have 1n respect of
formal logical vahdity. There #ig/4s be 1n nature, he would
say, a hundred similar effects due to a hundred different
proximate causes, only 1t 1s not so in fact, as a matter
of fact stmilar effects flow from causes which do not" re-
semble each other merely in being adl to produce these
similar results, but this ability itself depends upon an
ultenor similanty between the causes.

We hardly need dwell on this any longer. In order to
make up for what our conclusions lack mn pomnt of mere
logical cogency, we appeal to the fulness of the knowledge
we have already actually acquired, and such an appeal must
obviously carry with 1t enormous weight. On the other
hand we must bear ;n mind that the justification so derived
has its mits  Newton has expressed the principle in ques-
tion m his second rule as follows : ‘effectuum naturalium



48 INDUCTIONS FROM PERCEFTION. {Book 11

ejusdem generis emdem sunt cagse.”’ 1 think we may
without lessening our respect for hig immortal gemus confess
that this formula by no means fulfils from a logical pont of
view those requirements of precision, which as a mathe-
matician he knew so well how to satisfy. We do not forget
that this rule 1s not put forward as a logical law, but just as
a rule or practical maxim of natural philosophy, probably
called forth by the brilliant discoveries which 1t preludes.
But even as such 1t 1s not a little indefinite and every single
one of its terms needs to be explained. To begin with, the
words tdem genus require to be defined, so that we may
know what effectus naturales belong to the same and what
to a different genus I do not lay much stress upon that,
nor can we even in logic altogether dispense with some
such vague impressions , for the rest we interpret 1t in this
connexion 1n the sense that merely quantitative differences
would not make a difference of kind between processes
resembling each other in form. But what are effectus
naturales? If by these words we understand every natural
event so far as 1t 1s referred as an effect to any cause what-
ever, the whole proposition which ends with the words
exdem cause 15 evidently untenable, so long as this last
conception 1s left indefimte If in the udem genus we
include as we did just now quantitatively different results,
these can only have causas ejusdem generis, not tausas easdem;
the causes no less than the effects must differ from each
other 1n respect of quantity. But this 1s not all, the
necessity of their being eusdem generis 1s rebutted by the
most common expeniences, which teach us that causes may
often differ widely from each other and yet be equivalent
and bring about one and the same kind of effect  Suppose
the velocity with which a body B approaches a pomnt C to
be uniformly accelerated, this much 1s of course clear and
necessary, that some force must act on 1t able to produce
this and just this effect, but of how many different kinds
may the forces be which do this! They can act as a pull
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a fronte from the pomnt G, they may also act on 5 as a push
a tergo, so as to drive 1t towards C. The former mode of
effect may be due to the forces of electricity or gravity, the
latter to a sertes of self-accumulating shocks If we persist
1n regarding al these causgs as easdem or as eyusdem generts,
because 1n spite of therr essential differences in other
respects they all agree 1n producing just this one effect, we
not only use words 1n a very improper way, but we turn the
rule mto a trivtal tautology. For it 1s obwvious that all
causes, which are to have effects of the same kind, must at
least be so far themselves of the same kind as to be each
and all of them capable of producing these cffects, they
must therefore be equivalent as regards this effect  This 1s
a mere deduction from the law of identity and as such
requires no special maxim of physical science to enforce 1t ;
such a maxmm should 1t 1s evident represent something as
1 point of fact true, which on formal logical grounds 1s 7s#
necessary , that i1s to say, in this particular case, such a
maxim will assert that the causes of similar natural processes
are not only similar in reference to these events, but are also
simular independently of them  But as we have just séen,
there are experiences which prove that what #s maxim
asserts cannot be umversally true

There 1s still another sense however in which the words
effectus naturales may be used , they may mean not so much
natural processes as processes in nature, that ts to say not
such events as incidentally arise on a petty scale out of the
application of physical laws to fortuitous groupings of con-
ditions, but such processes as have thewr abiding place 1n
the grand theatre of nature, processes which would be con-
sidered ends of nature by anyone, who felt himself justified
mn using this conception. There 1s nothing 1n, Newton’s
language to force us to interpret it in this way, but that
something of the sort was before his mind 1s probable
from the prominent position he gives his rule in the intro-
duction to a work, which was intended to embrace 1n one

Logic, Vou IX E
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vast intuition those very abiding, all-embracing, and all-
determining events of nature as @ whole, which we have
described,—we mean the revolution of the planets, the path
our earth pursues, and the unceasing tendency of bodies to
fall or press toward each other 4 Viewed uf this light the
above proposition would not be a direct rule to gude us
our investigations, but the expression of an actual fact,
of which the existence has indirectly a controlling influence
on the path investigation will strike out, we mean of the
fact that there are at work in the world not an infinite
number but a very small number of highest and most
universal mutually independent causes, to one of which
every group of interrelated effects 1s 1n the gross to be
referred, though 1n detail one and the same effect 1s not
always due to the same causc but may be due to very
diverse equivalent proximate causes It would still be
difficult to fix the ine of demarcation separating those great
causes from these petty ones, nor would 1t be less difficult
to make out what part of the proposition thus interpreted
most deserves to be insisted on, that which points to the
sameness 1 kind of the highest or that which points to the
difference 1 kind of the proximate causes Anyhow the
scientific praxis of Newton 1s so admurable, that we do
better to try to emulate 1t than to make a superfluous
parade of its general mauims

I will return to an instance A chemist observes that a
particular element C yields the reaction £, he then finds
that a strange body, which he 1s exammung for the first
time, exhibits the same reaction £, he infers from this that
the body in question 1s C, and this inference so far from
being based on the simple conversion of that observation
rests on the consciousness, which he has, of having already
tested all the clements to be found on earth, and of having
got this particular reaction £ from none of them except
from C This proof by exclusion 15 not mn a formal
sense absolutely safe, but yet carnes with it great probabihty.
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If a new element C* 1s discovered, which gives the same
reaction as C, he 1s so mpch the wiser, and forthwith looks
about for some other test, by which to distinguish the two.
Not quite the same amount of probability attaches to the
conclusion drawn from spectrum-analysis. It 1s argued that
materials, which 1n the spectra of the heavenly bodies
produce the hnes £, are 1dentical with those terrestrial
elements, which in a gaseous state display the same lines £
in their spectra Now we have not experimented with
those non-terrestrial substances, and so we cannot be sure
as we¢ were sure 1n the former case that there are not
several elements, differing 1n other respects yet agreeing in
having this one reaction £ It 1s very probable there are
not, because we know of no instance of one terrestrial
element having the same lines 1n 1ts spectrum as another
without bemg the same element, besides which the bodies
of our solar system may be regarded as connected fragments
of what was once a single mass Many bodies that are
chemically quite different display the same colors 1n a light
which falls upon or passes through them, and this proves
that the capacity in question, 1 e the capacity of reflecting,
absorbing, and transmitting different waves of hight, does
not cohere quite simply with the chemical nature of sub-
stances  On the other hand two elements are not attended
with pecular effects £ or £, merely because the one 1s
called or 1s Potassium, the other Sodwum  The truth 1s
that the only reason for their being or being called the one
or the other 1s that the universal forces, with which bodies
assert themselves against one another, occur mn the two
bodies in question with specific coefficients of different
magmtude But, it may be objected, there are conditions,
which we cannot reproduce in any cxpenmenj. Under
such conditions,—e g 1n the temperature prevailing on the
sun’s surface,—mght not one of these coefficients, by the
combination of which one element 1s characterised, assume
a value which under terrestrial conditions 1t would only
E 2z
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exhibit for another element? "Bhe result would be that
different elements might occasionglly exhibit the same lines
m therr spectra  All this 15 not so utterly unlikely, and so
we cannot bamsh all doubt from our minds as to the ghmpse
mnto the constitution of the heayenly bodies®which spectral
analysis has vouchsafed to us

7 The case (—£—C) would agreeably to our use of
symbols mean, that we argue backwards from the absence
of an effect £, which 1n other observations we found to
follow on C, to the absence of €' There 1s no need of
further explanation, all we can correctly infer from the
absence of £ 1s this, that although there may possibly be
many different causes C7, % C° , all capable of pro-
duang Z, no one of them has been actually operative,
either because no one of them existed or because each and
all of them mect with obstacles, which rendered the pro-
duction of £ mmpossible , the latter alternative 1s settled as
before, according as traces are or are not to be found of
another effect £, which takes its place N

282 Now supposing that i one of the ways described 1t
has been set beyond a doubt that C either 1s or contamns
the cause of £, this last question can only be answered by
repeated observations and experiments, by which we shall
test onc after another the several elements, of C and see
what 1s the effect of each We may have no difficulty in
distingmshing these elements, or we may only be able to
separate them by means of artificial arrangements  In order
to this we substitute for the cause C and effect £ two
equivalent composite groups consisting of the events
a+é+d and a+ 3+ 0 respectively The relations which
result are manifold The following are some of the simplest
cases andewill serve as examples

1 The case (C—a=F). The matenal analogy con-
veyed by these symbols 1s plain  They signify that the
absence or experimental suspension of one part @ of the
cause C produces no change wn the effect £ If this be
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really the case, if, that 1 to say, the £ now observed be
exactly the same as thg £ formerly observed, we shall
naturally conclude and shall be perfectly justified in con-
cluding that ¢ has nothing to do with producing the effect.
But this 15 ju®t what we do not always find, we are now
dealing with all these cases simply with regard to the
manner in which they appear to our observation, and we
must remind the reader that very often the effect, so far as
we can observe it, remains unchanged, whereas 1n fact the
real effect has through the suspension of @ undergone a
change mnto £' Suppose six cords of equal length are
fastened to the corners of a regular hexagon, on which 1s
slung a weight  If we then remove the first, third, and fifth
cords, the weight will, if the remaining cords are strong
enough, not only remain hanging, but will appear to main-
tain 1ts absolute place in space Yet the latter 1s certainly
not the case, the tension of the three remaimning cords 1s
increased, and as they have stretched a httle the weight
itself has sunk shightly in a vertical direction, and herein
consists just the new effect £, which has taken the place
of £, the difference between the two 1s lost to a super-
ficial observer, who 1s led to conclude wrongly that the
three other cords contributed nothing to the orginal effect
£, whereas 1n pomnt of fact the work which they did before
has but been vicariously undertaken by the other constitu-
ent parts of C It 1s hardly requisite to notice how common
an error 1t 15 to suppose, because an effect 1s so minute as
almost to escape our notice, that 1t therefore does not exist
at all  Such an error always avenges 1tself on us later, and
the nisk we run of falling into 1t 15 so obvious that all kinds
of methods are resorted to 1n order to magmfy these shght
effects and bring them within the range of our parception.

2 The case (C—a=—E) 1Itis found that on & van-
ishing 1n the observation or on 1its being experimentally
suspended the whole of £ vanmishes 1In such cases we
naturally inchne to the assumption that 2 alone 1s actively
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concerned 1n bringing about or at any rate in sustaining .
That this may be the case, but g5 not so umversally, we
learn by comparing this with other observations, let us
mstead of @ cause the other parts of C to vanish one after
the other, then we shall often find that th€ whole £ dis-
appears 1n exactly the same way with the intermission of
4 and 2, from which we gather that 1t depends not upon a
single part of C, but upon the simultaneous presence and
conjunction of all or at any rate of several of them Every
complex machine, every living body affords an example of
this , 1n both there are many parts the lesion of any one of
which 15 enough to put an end to the motion of the one and
the hfe of the otber, although no one of them by itself would
have been able without the co-operation of the rest to pro-
duce and sustain motion and Iife.  The fact that with the
destruction of a single part of the bram e a defimte spinitual
function ceases 1s no proof that just this single part was the
organ, which produced that function, cven the counter
experience, that no lesion of other single parts has the same
result, does not render this conclusion perfectly certain , it
always remains possible, that ¢ was no more than the n-
dispensable part, in which the effect of all the rest took just
this form £ The function must then cease just as much
when @ 1s hampered as when all the remaiming parts besides
@ of the bram are hampered in the discharge of their
functions In order to settle whether 1t 1s so or not, we
must try to observe the changes of £ into £, which anse
when a2 1s left undisturbed, while the functions of the
remaining organs are checked 1n their action

3- The case (C—a=ZFL+a) The part 2 disappears 1n
our observation from C or 1s by expertmental means made
to lapse, whereupon the effect £ acquires a new element a
which 1t had not before, or anyhow an effect a now arises
for the first time , we may then conclude that the remaining
parts of C 1nvolve the ground to which a« 15 due, but that «
hindered that ground from taking effect 1n such a way that
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on the removal of @, » eéan for the first time exhibit 1tself.
But the observation does not entirely justify the conclusion ,
for it remains open to doubt, whether when @ disappeared
a new and hitherto unnoticed condition Z did not enter,
which alone™aas to do wjth the production of «, ¢ beng
capable neither of producing a nor of arresting it We set
aside this doubt by an experiment, which makes us sure
that the means we took to suspend a really produced no
other or further effect than this negation of a, and did not
at the same time contain a positive influence Z, to which
the appearance of a can be attributed Whenever a state
of equiibrium 15 destroyed by removing one of the forces
which preserved 1t, we have an 1nstance of this, in the
economy of hwving functions also Physiology meets with a
varicty of such cases Suppose the severing of a nerve
elicits violent movements, and that we can make sure, as i
this case we can, that the act of severance has not produced
any lasting and positive excitement, but has only annulled
an influence which was active before, in such a case we
cannot help belicving that the organisation i1s so planned
that one function holds another 1n check, and we therefore
refer the movements observed to the removal of the
check  There 1s much in history, which, if we consider it,
leads us to take the same view Of course thgre are
positive stimull, which have driven mankind along a certain
path of historical development, but the majority of great
and violent revolutions are due to the removal of checks,
which prevented ever present tendencies and feelings from
unfolding themselves , and even those positive impulses for
the most part only guide events for a while in their particular
directions, after a time everything takes another turn,
because unwittingly and unintentionally the given impulse
hasremoved or weakened the checks which restramned forces
of quite a cifferent kind and of a different tendency

4 The case (C—a=ZF—a) This case does not require
considering afresh, but has already been dealt with under
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the second and third heads If the suspension of a part a4
of C occasions the disappearance qf a part a of the effect, 2
and e must necessanly be connected as cause and effect,
and & may be the exclusive cause of « and « the exclusive
effect of a, so that @ 1s the cause adequate &0 produce or
sustain &, but 1t may be that @ 1s only either the one or the
other combined with the remaining parts of C, and this last
may continue to be the case, even when counter experiments
shew that any other part of C may be suspended without «
being annulled 1n the same way, for the parts which still
remain may serve as substitutes for the parts set aside.
And this s not all It may be that a does but indirectly
condition a, as n the third case, then another part of C,
perhaps 44/, 15 the cause which produces and sustains &,
only a third part 4 arrests the action of Z+/, while finally
this check 1n turn 1s balanced by @ 1n such a way that the
removal of @ enables the counteracting force of 4 to suppress
a. All the other conditions of life C may be left unim-
parred, yet if only oxygen & be withdrawn, the living
functions of the ammmal body are suspended, without so
visibly altering 1its structure in other respects as a different
cause of death might alter it No one has ever ventured
to infer from this fact, that oxygen by itself produces hfe ;
1t was plam that 1t could only produce hfe in union with the
constituent parts of the body, that 1s, as a stimulus acting
upon these, or as one collateral cause among many There
were some however who ascrnibed to it a more positive 73/ ,
it was they declared the very stimulus, which by its direct
influence awakens and elicits those organic movements, of
which life 1s the totality. It has been impossible to confute
this interpretation of the facts altogether, but 1t 1s certainly
not the whole truth, it only shares in the truth along with
another view according to which the mfluence of oxygen
consists 1n the removal of obstacles, which these functions
themselves throw in the way of their own further continu-
ance, owing to their consumption of the organised materals
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5. The case (C+a=1+) If a fresh cause 2 be added to
C without having been pefore contained therein, the aggre-
gate effect Z can only remamn unmodified under certain
conditions, which are the same as those under which, 1n the
first case, the*lapse of a Gonstituent part @ until then con-
tamned in C left £ unaltered Two cases are possible.
Either there 1s to be found 1n the observation, while a 1s
present in it, a Z which escapes our notice although 1t
cancels the effect of @, or our experiment is at fault and we
have not succeeded 1n introducing @ 1n such a way that it
can exhibit its effect If however @ 1s really active the
aggregate £ must be really altered into £, but this change
may either withdraw itself from observation or it may not
affect the particular part of the aggregate Z, to which 1n our
negligence we alone directed our attention, 1n which case 1t
will equally pass unnoticed

6 The casc (C+a=ZF +a) A freshelement ¢, on being
added to the causes C which have thus far operated, gives
nise to the fresh element « in what was the effect £ It may
then be that 2 1s by itself the sufficient cause which would
produce the effect « 1n the objects 1n questton ~ But 1t may
also be the case that e, like the last drop which makes a
cup overflow, 1s no more than the cause which completes
the tale, so that neither those previous causes wihout it,
nor it without them, would have brought about this result.
Lastly, 1t may happen, that the effect £ or more generally
the fact £, which by being augmented by « passes over nto
£, 15 neither a mere state nor an event ever repeating or
contmuing 1tself 1n the same way. It may itself be a pro-
cess of development or growth, which once generated by a
group of causes C 1s forthwith constrained by the nature of
the objects, on which these causes act, to trapsform itself
from £ into £7; 1n that case « 1s an idle addition to C, or
such an addition as may no doubt have 1ts effect on other
occasions, but on this has nothing to do with the entrance
of 2. When we introduce into a patient’s system the drug
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a we are left in doubt, whether the,favourable turn « taken
by the disease 1s due to the reputed efficacy of the drug, or
whether the disease would not have taken the same turn
without @ at all It s not altogether easy to settle such a
doubt, because 1n this case the ppssibility of €%periment 1s
confined within such narrow hmits If we have once ob-
served that in several cases the desired result has ensued
upon the itroduction of @, we shrink from the experiment
of omitting what may be but 15 not certainly superfluous.
On the other hand counter expeniences may offer them-
selves unsought and seem to prove that @ 1s not wanted,
and yet not remove the ambiguity The cases compared
are seldom of quite the same kind, and 1t can hardly be
proved that the & which 1s now left out has not found a
substitute i some Z of equivalent influence We meet
with similar embarrassment 1in dealing with social and his-
torical phenomena , 1t 1s difficult to decide whether a new
turn taken by events 1s to be attributed to a measure or oc-
currence ¢, which 1s obhserved to precede 1t Still harder 15
1t to discover wheren the efficacy of @ 1n all cases consists,
and what collateral conditions involved i C favour 1t and
render 1t possible

7. Thecase (C+a= C+4) The causes havean element
C 1n common, but have also distinct elements & and &
which differentiate them It 1s impossible that two such
causes should have exactly the samne effect, but 1t 15 quite
possible that of their aggregate cffect a certain portion on
which we fix our attention 1s the same, or lastly that so
much of this portion as falls within our observation 1s the
same Such 1s the case which I denote by the above for-
mula  The most obvious conclusion to draw from it 1s of
course that both causes produce a hke effect in virtue of
their like element, and that so far as regards this effect their
dissimilarity 15 without influence I hardly need say that
this conclusion 1s very often the correct one, even when
two or more causes have nothing else 1n common than just
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a few attributes, while @and 4, 1n which they disagree, dilate
into clusters of very mapy attributes. But it may be that C
by itself alone never produces or sustains the like effect we
spoke of , 1in order to do so 1t may always require to be
backed up by @ or & or 4, m which case we must regard the
latter elements as equivalent and companion causes of Z.
It may even be the case that the part C, which remains the
same n different causes, 1s quite noperative as regards £
and that £ 15 entirely dependent on the unhke elements of
the two Let three forces act on a particle situate 1n a
fixed plane, the one of them C acting along a hine vertical
to the plane, the other two @ and & along divergent lines 1n
the plane , we may then quite well substitute for the two
latter forces others, which give the same resultant The
first force 4, the only one common to both systems of
forces, 1s at the same time the only one which does not
help to determine the direction and magnitude of the re-
sultant It 15 unmiversally true that any balance of forces and
any movement admuts of bemng resolved 1n a thousand ways
mto very different combinations of particular causes It
may of course be objccted that 1n all such cases a, 4, and 4
are not so widely different from each other as to be dis-
parate, that they still involve a common element & 1n spite
of ther differences This x we shall be told must be rec-
koned as befongmg to the common C, and then € +.x will
always be the true cause of the like effect £ It may be
answered that such an objection though true 1s yet irrele-
vant, for it amounts to no more than a restatement of what
in the abstract 1s a truism, viz that hke comseguents always
have like grounds  In this connexion however we are deal-
mg not with the abstract but with the concrete, and are
concerned to know the guise in which these like grounds of
like consequences appear 1n the actual observation, and we
found just now that the like elements or attributes 1n two
causes are not always the vehicle of these like grounds On
the contrary these like grounds are in fact often concealed
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in the combination of prima faciesunlike elements, attri-
butes, or conditions These ambigyties then must be got
nd of by means of collateral experiments. We must know
whether C alone 1s able to produce or sustain £, 1f 1t 1,
then of course 1t does not necessanly followthat @ and &
are without elfect, but they are anyhow elements in the
cause, which we could do without, inasmuch as we then get
the case (€' — ¢ = £) and 1ts consequences as above con-
sidered. We must know furthermore 1f « and & alone pro-
duce Z or no, if they do, then agreeably to the same first
case C1s not necessarily moperative, though it wiil be no
more than a contnibuting cause of £, which might be dis-
pensed with  If neirther the one nor the other 1s the case,
then C+a, C+4, C+4d are pairs of mutually indispensable
contributing causes of £, and 1t 1s now time, by new com-
binations of our perceptions or by varying the experiments,
to find out what 15 the common element x m a, 4, and 2,
and perhaps also what 1s the particular element ¢ in C,
which together constitute the true and sufficient cause ¢+ x
of the identical effect £

283 By means of the inferences which we have thus far
passed in review, we shall not always be able to determine
even the proximate and sufficient causes of an effect, much
less to find out the sort of causal tie, which holds the two
together To do both 1s our end and aim and we shall
come nearer to reaching 1it, iIf we can observe the changes
of quantity on the part of the effects, which attend changes
on the part of the causes There 15 scarcely any sort of
effect, which does not admit of some quantitative change or
other Even such effects as do not directly display a more
or a less, may be made to do so indirectly Thus a state of
equlibrium cannot be more or less equiltbrium, but 1t may
oppose a greater or less resistance to any attempts made to
destroy 1t, or the force needed to maintain it may vary. As
before, I group together the simplest cases we can observe
by way of example
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1. The case (m E=m C). Let us represent to ourselves
once more the pure casg, which we before denoted by B F
and may now denote by C £  This formula means that C
1s the whole cause and nothing else than the whole cause of
E, E the whole effect and nothing but the effect of €
Assuming then that both terms admit of direct quantitative
determination, we regard it as a self-evident principle that
like differences between two values of C will find a response
i like differences between corresponding values of £, C'and
E thus standing 1n simple direct proportion to one another.
Then m £ will be =» € This formula 15 no mathematical
equation but a logical symbol and presupposes that the
effect no less than the cause 1s capable of being measured
by a standard of its own suited to 1ts nature and permissible
in ats case It asserts that if this 1s so the unit of the effect
£ 15 contained 1n any effect whatever exactly the same
number of times as the unit of the cause C 1s contained 1n
the cause which operates to produce that effect. This rela-
tion however 1s self-evident only in cases where a number
of particular causes C produce, each by itself, the same
effect £, and where all we do 1s to add up the sum of these
separate effects, which will then be proportional to the sum
of the causes Suppose we pay away the same amount C
of money ory 7 different occasions, and each time for the
same amount of goods £, then assuming that prices remain
stationary, the total bought will be . Z when the total spent
1smC Let us take another example Suppose 7 to be
equal but separate impacts which act on the same number
of different elements and give to each of them the velocity
£, then the sum of all the velocities produced will be ». £,
or the amount of the motion generated will be » . £, if we
regard the number of elements as the index of the mass, It
15 otherwise 1If the several causes and their effects are actually
bound up with one another A lump sum = C will buy
more goods than would the same sum in » separate pur-
chases Here there intervene comphicated commercial
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considerations, which enhance 1ts value in the eyes of the
seller ; 1n the abstract 1t remams prue that each C is no
more than the condition and adequate ground of a single
E, this 1s the only consequent which in the abstract the
ground justifics, it 1s only in the real effect that 1f 1s modified
by those accessory causes  In the same way an mmpulse C
may give a body the veloaity £, but 7 Cif 1t acts on the
body all at once 1s not unlikely to shatter it instead of
moving it forward m C always remains the rational ground
of the veloaity m £, but the result 1s modified by other cir-
cumstances consisting 1n the texture of the body  There 1s
only onc condition under which 1t 15 self evident that we can
expect the cause 7 C to be followed by its due effect, the
motion mZ, viz that we may regard a material element as
the mere substratum of motion, destitute of any native
power of reaction of its own. We may put it 1n a general
way thus  In applying our principle we suppose the = fold
cause to be equal to 7 particular causes C, and assume that
there are no circumstances of any sort present, which would
compel a single element i this sum to take more or less or
other effect than if 1t were present alone and the rest of the
terms not there  The m fold cause wall then produce the =
fold effect, and conversely 1n cases where our observations
reveal this rclation approxunately we may be pretty sure
that we have before us a pure case C £, which 1s 1dentical
1 the sense specified with a pure causal relation 5 #

2 The case (£=8) TItis often the case that a cause
C acts on the same object / times, # being understood
to mean either the number of times this action regaided
as momentary 1s repeated, or the number of time units,
mn each of which the continuous force C produces a certain
degree of effect Now if this force 1s of such a kind as to
allow the object exposed to its influence to remain identi-
cally the same, the same effect would take place afresh
in the object every fresh time we let the same cause
operate on 1t. Thus after the cause had operated # times
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or after the time # had elapsed there ought to be present
in the body # times as much effect, provided that 1s that
agreeably to the law of persistence every earhier given effect
is preserved and not annulled by any counteracting force.
This 1s the case with motion 1n space, in the case of which
we presuppose that the causes producing motion erther
do not change the object moved or only bring about
1n 1t mnner states, which throughout exercise no counter-
acting influence upon its assumption of new motions e
If by the effect £ we understand the velocity generated,
£ will always =¢ # and depend on the time Now for
an opposite case A constant cause C acts continuously
on an object duning a certain time 7 during the whole
of which time the object maintains an uniform state Z,
always equal to the corstant & Such a case cannot be
a pure one, besides C there must be contributing causes
or conditions Z, which cancel the influence of the law
of persistency and render it impossible for the particular
impulses to accumulate, and thus would leave the effect £
constant and independent of the time One more example
A cold body grows warm under the rays of the sun, and 1s
then found to mamntain a constant temperature for any
length of time during which 1t 1s further exposed to the
same rays The mere incidence of the rays cannot have
caused this phenomenon, 1t 1s only accountable for on
the hypothesis of a companion cause, namely the radiation
which procecds from the heated body when 1t has once
reached a certain temperature relative to 1ts surroundings
1t 1s obliged by the law of radiation to give out in 1its
turn just so much heat as it continues to receive.

3. The case (d £ = %a’ C) There is really no case ex-

cept that of simple movement through space in which
we can assume that the effect produced in the object @
will not 1n any way prejudice the effect immedately to
follow. In general this @ 1s changed by the first operation
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mto a- and this fact, that the ebject that receives the
effect does not remain the same, constitutes a variable
concomitant condition Z, which associates with each fresh
mmpulse of the cause C effects -of which each 15 more
different from the first than that which it swéceeds Let
us first assume that the change of & into a 1s of such a
kind as to tend to thwart the next operation of the cause,
i the same way as an already compressed body offers
resistance to any fresh compression, as the mutual ap-
proximation of its elements increases the repulsions
operative between them  The measure of this resistance
cannot be a constant quantity independent of all the
agencies, which here co-operate It must on the one
hand be proportional to the specific mtensity of the inner
repulsions, to which the resistance 15 due and which are
different for different bodies, on the other hand 1t must be
proportional to the amount of compression already effected,
since it 1s this which by bringing the clements closer to
one another in the manner described intensifies therr mutual
repulsions. In the former of these two conditions we get
a constant coefficient for the influence which the cause
C may still exert, a caefficient which depends on the nature
of the object a, the other condition compels the amount
of such a subsequent influence to stand 1n 1nverse ratio
to the amount of the result £ already attdined to, and
this last amount 1tself continues to depend in case of two
different causes € and C, on themwr respective amounts
Now natural causes are never quite mstantaneous 1n therr
action. We can analyse every C mto a number of 2 C,
which are successive, though for the rest their distuibution
m time 1s arbitrary Each of these fractions £C of the
cause would 1f 1t acted singly produce a corresponding
and constant fraction of the effect d£=m.dC, but
masmuch as each of them acts on an object which 1s
already modified by the action of 1ts predecessor, the effect
d £ 15 altered for each of them. It therefore makes no
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difference whether we regard C and C, as two different
causes or as two dlﬂ'erent values, at which one and the
same- growing cause C Ras stopped in 1its growth or 1s
for the purpose of our analysis supposed to have stopped
If we then siguify by £=/(C,) the result already produced
by # successive d C, we obtan for the effect £ which
will result from the addition of yet another ZC the fol-
lowing : 4 £ = % +dC Among pure quantitative functions
it 1s the loganthm C, which shows this mode of growth,
and so we come upon logarithmic expressions 1n calculating
operations which by their own results create obstacles to
thetr own repetition proportional to those results.

4 Thecase (dE=mEdC). We have just seen that
a cause cannot when repeated have its effect diminished
merely because it 1s not acting for the first time. Just
as lttle can 1ts effect be increased by the mere fact that
it has already acted several times. Both effects are ascribed
to habituation we say ‘practice makes perfect,’ and also
‘habit hardens.” An increase 1n the effect produced obliges
us, no less than a decrease, to assume a contributing cause
Z, this Z consists 1n such a modification of the object
e influenced by the cause into @ as facilitates every sub-
sequent operation of that cause by continually opposing
to 1t less and’less resistance Thus the first blow shakes
a stone 1n such a way that the second blow has only to
intensify the vibrations already going on within 1t 1n order
to overcome the cohesion of its parts. If nothing else
enters into the calculation we must for reasons of the
same sort as mn the above case reckon the magnitude of
the effect produced as at any moment proportional to
the aggregate result or to the integral of the earlier effects.
In the case of pure quantitative functions of C it is the
exponential function e which! possesses this pecular

! [There is here an unavoidable ambiguity of notation ¢ which was
before the symbol for effect, here stands for the base of Napierian
logarithms ]

Logic, Vou. 11 F
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property of a differential quotient equal to the integral
itself.  Thus we shall often meet with applications of
this formula as well as of the other in mathematical ex-
presstons of the forms which natural effects assume

5. The case (/ £=m.smn C). In no oné of the cases
which we have thus far examined do we get effects, which
alternately increase and decrease at the same time that
their causes go on steadily increasing  Whenever therefore
E penodically alternates from increase to decrease, while
C changes 1n one uniform direction, there must exist
besides € one or more compamwon causes Z, the relations
of which to C are either in themselves vanable or are
so deranged because 1t happens that they operate together
that the effects of all now accumulate upon and now
cancel each other, and so pass through maxima and minima
from the one to the other of these reciprocal attitudes.
We can conceive of the combinations possible n this
case bemng infinitely numerous , the formula I have used
1s no more than a very inadequate symbolical expression of
these possibihties
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The Discovery of Laws.

264 In the relations between causes and effects examined
m the previous chapter lie the clues by which we are guided
1 1mstituting fresh experrments or seeking for fresh ob-
servations in order to exclude the possibility, which still
remains, that different causes may produce the same effect
The general mmport of this procedure 1s always the same
from the impure observations S P or C £ we have to
discover the pure case £ 1T or B £, by ehminating from the
observation all that has nothing to do with the causal nexus
before us 1 see no reason to analyse this general precept
any further mnto a number of separate methods It 1s much
more worth our while to pomt out that in elementary
algebra we have already an instructive type of the very
various modes of operation by which we may reach this
end We have given us equations which jointly determine
the relations of two or more unknown ties ; these
equations we transform i all sorts g \2195'5 By";&dmg on
new quantities, by subtracting other, multiphcation and
division of the whole, and are thug 4t last able to compare
the equations 1mmed1ately with 4riother, and adapt
them to the elimination of particulyr unknown quantities
The present problem 1s to be solved \p a similar wa}f now
by a timely addition of fresh conditions, whose gt}ﬂué'hce we
can calculate , now by a suspension, equally calculable in
effect, of given conditions, or agam by altering the relative
position of the co-operating cause, or, lastly, by modifymg

F2
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our own attitude towards the matenal we have to observe.
I will not stop to decide whether we shall ever be able to
reach by such means a pure case B &, but even supposing
we were so lucky as to have discovered the exact cause C
of the exact effect £, we should yet m no sase have com-
pletely satisfied our curiosity, save in the case of historical
enquiry  For the only conclusion we could draw from this
pure case C £ would be that whenever the same C really
recurred the same Z must attend it But the practical
needs of lhife, no less than the interests of science, urge
upon us the further question how will £ change into Z*
when C passes over into C', or what shape will an effect &
have to assume when the place of the C observed 1s taken
by another C?, of which we can state exactly how 1t differs
from C? 1In a word, we desire not only to be certain that
there really 1s a connexion between C and Z, but to know
the Jaw according to which that connexion comes about
and varies

2856 The term Jate has different meanings as we use it
in connexion with different circles of human interests Its
logical meaning however never varies  Stated in its com-
plete logical form a law 1s always a wazversal hypothetical
Judgment, which states that whenever C 1s or holds good,
£ 15 or holds good, and that, whenever C undergoes a
definite change into C! through a vanation of itself & C, £
also becomes £' through a definite vanation of itself 4 £
which depends on 2 C. A law 1s hypothetical, because 1t 1s
never meant to be a mere enumeration of what happens,
1ts sole function 1s to determine what should or must happen
when certain conditions are given  All laws are thus hypo-
thetical 1n their import, and those which refer to permanently
given or permanently presupposed conditions are no excep-
tion to the rule, they only seem to be so because they are
not stated 1n the form of an hypothesis Thus we enunciate
the following 1n a categorical form as a law of nature - all
ponderable elements attract one another inversely as the
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square of themr distances from each other. Here we merely
state the fact that in the case of such elements a particular
condition 1s adequate to produce this consequence; this
condition 1s perpetually fulfilled and consists in their simul-
taneous presence 1n the same world. Again the constitution
of a state categorically maps out the relations which hold
between the various groups of 1ts members, but always
under the tacit proviso that so long as the state exists at
all, these fixed ordinances shall be constantly maintained
and renewed as generation succeeds to generation

But besides being hypothetical—that 1t 1s as a matter of
course—every law is also universal, and must on that account
be as strictly distinguished from a mere universal matter-of-
fact as from a decree made for a particular case. Kepler's
law that all planets move 1n ellipses round the sun, which 1s
fixed at one of the focy, 1s ongmally no law at all, but the
mere expression of a fact It gets the name of law, thanks
to the accessory idea (which 1s perfectly justified) that all
planets owe their movement to a common ground, and that
we may therefore assume that the proposition will continue
to hold good no longer as a mere proposition, but as an
actual law for bodies which are still beyond our ken, pro-
vided always that they show themselves to be planets by
revolving round the sun A law which gives powers of
expropriation Yor the purpose of laying down a particular
hine of railway 1s logically considered a decree or mandate,
but masmuch as the mandate 1s not arbitrarily given but 1s
based on a general law, which pronounces expropriation
under certain conditions to be always legitimate, it may
fairly itself assume the more pretentious name, It 1s imphed
i the idea of a law that it should pay such regard to
vanations or differences in the condition and consequent,
only the 1dea cannot always be realised The certainty
that two bodies attract each other 1s in itself a fact which
needs to be further determined, natural science does not
see 1 1t a law until 1t can assign the particular ratio
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which the attractive force varmes®in 1ts amount in depen-
dence on differences and vangtions in the mass and
distance of the bodies, or on some other condition of
vartable magnitude .

It 1s the same with moral and judicial laws.also. A com-
mandment so unmversal as that which enjoimns love of our
neighbours may fairly, as an expression of the deepest
motive which can govern us, possess a higher value than
can any law, yet 1n 1ts form 1t lacks the precision of a law,
for 1t 15 neither clear prima facie what result should follow
from such love, nor 1n actual life can the commandment be
fulfilled, without the love which 1t prescribes—whatever 1t
may consist in—having a definite degree of lhiveliness, or
without 1ts force flowing along a channel 1n one case along
which 1t does not flow 1n another The general formula we
have quoted gives no hint whatever as to what this channel
shall be Judicial laws, on the other hand, are based on
the distributive swum cugue 1n 1its widest significance,
Whether they prescribe actions or fix penalties, the predi-
cate they attach to every case of the recurrence of what
they bring under the general notion of any legal relation 1s
not wntended to be incapable of modification  Differences
I quantity between various cases have a real significance
in the eye of the law 1t 15 only the defectiveness of our
standards for determining those differences, which compels
us 1n practice to be content with roughly graduating the
scale of legal consequences, when we would far rather make
1t exactly proportionate to the individual differences on
which those consequences depend. It would seem that
none but purely negative laws and moral prohibitions
ignore any such graduation of ground and consequent.
I leave it to the reader however to judge, whether in a
theoretical sphere negative judgments are to be regarded as
laws at all, and not rather as contrapositions, in which for
merely logical purposes we have changed the positive as-
sertion of a law into the negation of 1ts opposite  In any
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case by putting 1t in the form of a universal negative, we
lose a part of the truth, viz the measure of the distance by
which each case 1s separated from the predicate, which 1s
simply denied of them all  As regards moral prohibitions,
1t 15 true that we do not find 1n them as such any reference
to such a gradation or adjustment of penalty to guilt, never-
theless 1n passing judgment on a breach of them, we always
make such reference. They prohibit beforehand any appro-
pniation of another’s property, but the commission of such
an act 1s according to 1its particular nature subjected to very
vanous degrees of disapprobation and punishment

266 There 1s a difference of intention between a ZJaw
and a ru/e, which may 1n most cases be easily seized, though
it cannot be mamtamed i all In practical Ife a law
determimnes a state which 1s to be ‘brought about by an
activity or mode of conduct, and which 1s essential to the
fulfilment of the ends of the political or social community ,
the rule supervenes as a practical ordinance, and since there
are many possible courses of conduct, all in themselves
equally contributory to the realisation of that state, the rule
helps us partly to select the most advantageous of those
courses, partly to secure, if only by fixing a definite mode
of procedure, the requisite uniformity and harmony between
individual performances In theoretical nvestigations of
reality, we mean by a law the expression of the peculiar
inward relation which exists between two facts and con-
stitutes the ground at once of their conjunction and of the
manner of this conjunctfon ; and 1n every sumple case there
15 but one law  The rule, on the other hand, prescribes a
number of logical or mathematical operations of thought, by
which we are so to combine our perceptions as to arrive at
conclusions, which in their turn tally with reality, and there
may be several such rules all equally sound for one and the
same case Thus it 15 only for the law that we claim an
objective truth  The rule 1s merely subjective, and sums up
the various adjustments of our thought, by which, starting
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from the standpoint we occupy owver against things, we 5o
far master their connexion as to be able to calculate and
predict the consequences flowing ftom given facts of reality,
and divine anght theiwr antecedent grounds and causes
These operations of thought which the rule prescribes need
not take the same path as the development of things them-
selves. They need not necessanly move a principio ad
principiatum , instead of the conditions on which a thing
really depends they may employ trustworthy signs or
symptoms They must never indeed lose all connexion
with the reality, but they are free to make use of any round-
about method, which our attitude towards things necess:-
tates, and to transform the inner relations of things as they
hike. This difference in intention between a law and a rule
15 no doubt a wide one, yet in making 1t we are hardly ever
quite unbeset by doubts, least of all where we are concerned
with the investigation of reality. It 1s clear at the outset
that not a few of the methods of procedure at present in
vogue are mere rules, but more than that, it remains an
open question whether any one of the laws, which we
believe ourselves to have discovered, really deserves the name
in the special sense explained above. We are accustomed to
use the name where we have reached very simple and univer-
sal propositions about the actual conjunction of phenomena.
Thus we regard 1t not as a rule, but as a law of nature, that
the force of gravitation diminishes according to the square
of the distance ; yet the inner nexus between the terms of
this proposition 1s still undiscoveréd, and we do not know
how 1t 1s that the quantity of space, which ntervenes
between two bodies, can cause their reciprocal effect to vary
as it does. Ultimately, therefore, even this law 1s a mere
rule, which teaches us how to calculate from given data of
distance and mass the variations of their effects, 1t does not
exhibit the inner connexion of these effects with therr con-
ditions. We shall have occasion to recur later on to this
question. At present 1t 1s enough to notice that in the
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considerations which immediately follow we shall look on
the law as no more than the simplest rule which conjecture
has to guide 1t 1n getting %at the genuine nature of things,
267. Thus far we suppose that the means specified have
enabled us to discover as accurately as possible the pure
causal connexion between C and £. We also suppose our
expertments or observations to have supplied us with a
number of pairs of values of this cause and 1its correspond-
ing effect, these values being quantitatively determined and
forming a double series It 1s anticipating somewhat, yet
we may suitably preface our attempt to determine the um-
versal law of such a double series by a consideration of the
various causes, which may produce a divergence between
the quantitative relations which we find and the true rela-
tions of things which we are in quest of In the first place
let 1t be borne in mind that what we observe 1s not the
things themselves, but the impressions, which things make
upon us. We will not at present attempt to settle whether
the impression produced mn our consciousness caz ever be
like the things and their relations which produce it. One
thing however 1s clear on the face of 1t, and that 1s, that it
1s not obliged to be like them, but may change with every
change 1n the disposition of the recipient subject. Hence
a doubt as to_how far we can conclude from the subjective
excitements produced in us by an assumed external world
to the objective nature of this reality, and this doubt affects
the whole realm of our knowledge. We will not go mto 1t
at present, but are content to understand by such truth or
correctness of our observations, as we at present aspire to,
their universal validity for all human observers, who are
normally constituted and placed under simlar conditions
If 1t 1s asked how we can be sure that any particular obser-
vation possesses such umwversality, we can only answer that
practically the ultimate decision in every case rests with the
overwhelming majority who agree in their views, as opposed
to the minonty who disagree. If anything appears to me
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different from what 1t appears to everyone else under exactly
similar conditions, there must be some error in my mndi-
vidual observation, an error which will vary and may be set
nght by repeating the observation, if 1t can be traced to
mere momentary Inattention, but which becomes a perma-
nent, and 1n a narrower sense personal error, when the
anomalous organisation of the individual’s senses 1s to blame
for t How widespread 1s such defectiveness of sensible
apprehension 1n regard to the qualitative content of sensa-
tion, 1s shown by the way people will differ in their judg
ments as to the resemblance and contrast of colors, or the
harmony and dissonance of tones Such disagreements,
however, are equally noticeable where 1t 15 a quantity which
has to be estimated For all practical determinations of
quantities given in reality ultimately rest on the accuracy
of our sensible impressions, and all that artificial methods
and instruments of measurement can do 1s to transform
what 1s too big or too small, the one by splitting 1t up, the
other by somehow magmfying it, in such a way as to bring
both within the sphere of more moderate intermediate
quantities, of whose equality or inequality we can judge with
sufficient accuracy by help of our sensible faculties alone.
And really 1t 15 to such a simple judgment as this last that
all our measurements are reducible Nature does not
endow us with a power of specifying offhand how great 1s
the difference between two unequal quantities of space, or
time, or intensity , we only acquire such a power by long
practice, and then very imperfectly  All that we are directly
sensible of 1s that two quantities of the same kind are on
the whole equal or unequal , the amount of their difference
15 measured in an indirect way by finding out how many
definite and equal units of quantity taken together exactly
make up that difference We say that a hine & 1s bigger
than a line @, because to begin with 1t contains a length
equal to a, while perception reveals to us a further residue 4,
which that ¢ does not contain. The size of 215 only to be
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found by employing a standard of length, and it is found
the more accurately the smaller the umts, which we can
distinctly observe by dur senses, and which added all
together produce a length egua/to 4 But even if we use a
microscopical, standard we must admit that everything
ultimately depends on the certainty with which sense-per-
ception shews us that the extremity of the & to be measured
exactly comncides with the extremity of one of these mfini-
tesimal umts of measurement When intervals of time are
equal we recognise them pretty accurately as being so n
virtue of our feeling of the equality of one beat with another,
but we can only measure unequal intervals against each
other by dividing them mto beats or equal recurring
units, nothing but the immediate sensible impression,
however, informs us of the equality of these units them-
selves And when we use clockwork to mark the re-
currence of these units with audible ticks, the accuracy with
whach it does this still rests ultimately on the certainty and
precision of the visual impressions, which helped us to set
out the spatial dimensions of the works and their parts 1n
such a way, that their movement shall in fact give out those
signals at equal intervals Lastly, if this expedient 1s to
serve to fix the times, on the expiration of which certain
phenomena only observable by other senses, as by the eye,
occur, nothing but the immediate impression can tell us
that a phenomenon of this other kind exactly coincides 1n
time with this audible signal, and 1t 1s just here as we know
that our judgment 1s for physiological reasons not so acute
as we could wish it to be—on the contrary, 1t needs the
previous correction of our personal error

In conclusion, I will but bnefly mention, what 1s familiar
to every one, the relativity of all our determinations of
measure  There 1s nothing absolute except the numerals
by the help of which we count the recurrences and specify
the number of units found. The units themselves can only
be determined relatively to each other, and there is no sense
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in asking how big anything 1s uniess we measure 1t by a
presupposed standard- To find those units, that 1s, to
determme them i such a way that they may be fixed,
useful, and unambiguous, 1s itself a problem, which the art
of observation has to solve. It 1s enough at present to
remark, that in unchangeable natural bodies we have a
means of determining units of length, while we have exact
pertodic astronomical appearances whereby to determine
umts of time , and 1f 1t 1s the intensity of moving forces that
we have to measure, we can sometimes observe how they
balance each other, sometimes what veloaities they generate.
As yet however we are without means of arrniving at observ-
able units of measurement for the strength of sensations,
feelings, and desires

888 Supposing that this primary defect, the personal
error, has been remedied, what we observe may still fall
very far short of the truth, owing to the position, which
either individually or as men generally we occupy towards
things themselves We could illustrate this from other than
spatial phenomena, still 1t 1s they which enable us most
readily to appreciate the frequency with which the same
process or the same object yields very different images
according to the point of view of the spectator I think I
may hazard the assertion that every regular event gives a
regular projection of itself for any pomnt of view we like to
take, but the rules by which we reason from one such phase
of the object to another are framed 1n such a way as to favor
one point of view more than another, and on that account
1t 15 often exceedingly difficult to go back from the event as
Droected 1o the event which produces the projection A cr-
cular movement will only appear circular to a spectator,
whose standpoint 1s somewhere 1n the line drawn through
the centre of the circle at right angles to 1its plane ; to an
eye situated anywhere outside this axis and this plane 1t will
appear an oval; while if one views it from any pomnt in the
plane of the circle but outside 1ts circumference, 1t will appear
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as an oscillation 1n a straight hne. The synthesis of the
times traversed by the moving point and the loci corre-
sponding to the times will form a separate series for each
pomnt of view, and each such senes will be regular 1n 1its
formation, tHough one of them will have much more value
than another as an indication of what really takes place.
Now 1if this was all that met our observation and if we had
not already got a stock of other experiences in regard to
what 1s true 1n reality and of usual occurrence, we should
have no reason to desire any other rule than that, say, which
in our example, expresses the rectilinear oscillation Butin
nature we are seldom left without secondary features, which
force themselves simultaneously on our observation and
lead us first to doubt and then to correct our first impres-
sions. That we observe that circular movement means not
that we think or represent it mentally but that we see 1t, and
we only see 1t 1if rays of light are reflected from 1t on our
eyes. Hence 1t follows that changes in the apparent size
and illumination of the body must accompany 1ts movement
for every observer who 1s placed outside the axis Only a
person who takes his standpoint 1n that axis itself can fail
to notice these variations and so feel no impulse to seek an
explanation of them  Now let us place ourselves in the very
plane of the c.lrc]e, the body will then, as 1t travels from one
extremity a of its apparently rectilinear path towards the
middle of the same, wax in size and brightness, while after
passing the middle 1t will wane 1n both respects tili 1t reaches
&, if 1t then recedes from & to a this decrease 1n bulk and
brightness continues at first, reaches 1ts mmimum at mid-
path, while from these onwards to ¢ the body waxes afresh
If one takes 1t that all these appearances are real, one has
many questions to answer Why does the body reverse the
direction m which 1t 1s moving when 1t reaches the extrerm-
ties of its path, and why does 1ts velocity increase as it
approaches the middle and decrease as 1t approaches the
ends? Either there 1s something n that middle point the
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effect of which 1s to draw the body towards 1t, or there must
be present and at work 1n the prolongations of 1ts path equal
and opposed forces urging it in that direction  But why, 1f
that be so, should 1t pass through both the minimum and
the maximum of 1its size and brightness at the same middle
pomnt and yet the force or forces remamn uniform? The
easiest conjecture to make would be that the two appear-
ances were merely coincident , quite apart 1t might be said
from 1ts movement along its path the body 1s subject to
peniodic increases and decreases of bulk, which however
are merely functions of the time not of the place Stil as
at any time Z1t must be m some place or other it may at
the moment of 1ts greatest bulk just as well be 1n the middle
of its path as anywhere else, and as its bulk requires in
order to reach 1ts minimum the time # which it takes to ac-
complish a half oscillation, this mmmum too must take
place just as the body occupies this same middle point.
But who would credit such an cxplanation as that? In
the rest of nature such periodic enlargements are altogether
unheard of, while changes, such as we have described, 1n
the apparent size and brnightness of bodies are quite familiar,
we know that bodies are hable to them according as they
alter their distance from our eye Relying on such analogies
then we shall try to grasp or apprehend the fact observed as
the projection of other and tiuer facts We notice no with-
drawal of the body between the loci of the maximum and
mimmum, on the contrary both coincide with each other 1n
the middle of the path Moreover the ways by which
goes and returns appear comcident at every pomt  Taking
all these considerations together we are obliged to suppose
that the true path 1s a plane closed-up curve, one of the dia-
meters of which must he along our line of sight at the centre
of 1ts apparent path. By comparing the particular apparent
loc1 occupred at successive moments of time we shall further
discover whether the true path i1s a circle, an ellipse, an
oval, or what The mere mention of the name of Coper-
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nicus will be enough to anake the reader understand how
the accumulation of msoluble difficulties in the facts as
observed impels us to tFansform our views of nature, and
how much at once becomes clear when we grasp what 15
sensibly given as a mere projection of a reality beyond our
observation In order to that however we must already
be 1n possession of a store of universal truths as well as of
earlier experiences of facts, pure logical precepts may stimu-
late but cannot conduct us to the goal

269 We must now go back a step. Before we try to
interpret the observed facts 1n the manner specified, we
must be 1 possession of the actual laws, which we think of
reducing by means of such interpretation to a form at once
simpler and more i correspondence with the real course of
things Nothing 1s given to help us 1n the discovery of
these laws beyond the senes of values displayed by the
causes and their corresponding effects Now even if we
assume that these numbers before us are perfectly correct
as a statement of what we succeeded 1n observing, still the
transition from this series of isolated terms to the uhiversal
law of its formation 1s always a yump on the part of thought
How do we know that such and such a law 1s the only one
valid for the series and true? There 1s no process of
demonstration by which we can find such a law, none by
which 1t could be shown to be what 1t claims to be We
can never do more than guess at the law and then by the
help of imnnumerable secondary considerations heighten the
probability of its being the true one It 1s of importance to
be quite clear on this pomnt If we have to start with a
Iimited number, say # terms of a numerical series given 1n
the order 1n which they succeed one another in the seres,
it will be easy to find a simple general formula, exactly
corresponding to these given # terms and expressing their
general term, but even then this formula need not
necessarily be the only possible one 1t may at least be
apprehended in different ways. For example, let the given
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terms be 1, 3, 5, 7, 9; then if 1 denotes the place in the
series occupted by the first of the given terms, 2 z—1 will
exactly express the general term. But if we think the
general term 1n exactly this manner 1t will hardly correspond
to a real physical relation, of which 1t 1s meant to serve as
the regular expression The same given series may however
be thought as an anthmetical progression with the mmtial
term 1 and the difference 2, and besides that as the series
of differences got by subtracting the square of a whole
number from the square of the one following 1t i the
numerical senes Both readings of the series may be
expressed by the same general term, both determine every
term of tkzs series, but the genesis of each term 1s con-
cerved differently in the one case and in the other, and
this difference of manner 15 of importance, becausc 1t
allows of our making different assumptions in regard to
the physical relations of the phenomena expressed by this
series.

Thus without gomng any further we here have unsolved
doubts 1n plenty  But this 1s not all  The presuppositions
we make mn this case are not at all the same as what we
make 1n the case of observations, a general term found 1n
the manner just described holds exactly for only the »
terms, from which 1t has been generalised . Not so with
the laws which must be generalised from observations , we
require these to hold good no less for the values of the
causes and effects which we have not observed than for
those which we have We can of course interpolate terms
In a given series, that 1s, we can calculate missing hinks 1in
such a way that they wll fit into a series agreeably to a law
of its formation, which we have beforehand abstracted from
the given terms, and which often proves to be not a little
complex, But then we assume that the particular law
developed from the given terms holds equally good for
terms not given,—an assumption which 1s always permissible
when we are merely concerned with the completion of a
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conceivable series, but whieh is altogether 1nadmissible when
the question 1s whether this conceivable series 1itself corre-
sponds to a something #e8/ even where this correspondence
has not been observed Thus before we demand that a
law, which we, have somehow got out of the given terms,
should be extended to terms not given, we must have
reasons, which justify our pursuing such a method of inter-
polation at all We may illustrate this by a very simple
example Let us figure to ourselves the values of C as so
many abcissae x, each larger than the last by A x, and the
values of Z as so many ordinates y Now 1if the given senes
gives the same value y =7 for all values m A x of x, 1t may
of course be the case that the equation would hold good for
all the unobserved ordinates, which correspond to fractions
ofa Ax TInthat case the line joiming the extremities of all
the ordinates 1s a straight line and parallel to the axis n
which the abscissae are taken  Stil} this does not follow as
of course Takeany two A x we like, the ordinate y between
their extremities may have every possible value, and the
curve which unites the various co-ordinates y may describe
every concewvable path It may be real or imaginary,
straight or crooked, y may pass through one or several
maxima or minima, even through mfinity, and all these
indeterminable paths may be as different as you please
1n the mterval of one A x from what they are in that of
another From such considerations as these we may derive
a minor rule for selecting observations, like that we have
noticed above for imperfect inductions  The rule in ques-
tion forbids us to form the series of pars of values in such
a way that C progresses according to a regular law, and
none but the particular values of £ are permitted to appear,
which correspond to these symmetrical values of C.  If we
do so the chances are that we shall only get a series of
singular values, of maxima or mimima, or fixed values of £,
which periodically recur, and which either give us no
msight or suggest false surmises as to the mntermediate
Locic, Vou 11 G
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course of the curve. A regular* advance of C by equal
increments no doubt helps us to guess the universal law
of the series, but if we wish to cbnfirm this guess we must
make the increments of C change as unsymmetncally and
wrregularly as possible  To put 1t quite sumply, 2 man who
never observes a place of public resort but once in every
seven days and that on a Sunday afternoon, has no right to
suppos¢ because 1t 1s crowded then, that it 1s as crowded
on a week-day A man who never looks at the moon but
through a chink which only allows him to see 1t at 1ts full
height, cannot guess the path 1t pursues through the heavens
for the rest of its time  If on the other hand we find that
the values which y assumes for intermediate values of x,
taken at random from between the values already con-
sidered, adapt themselves to the law denved from these
latter, we have for the first time some justification for inter-
polating all the other »’s in conformity with this law
Strict logic would not admit even this to be a complete
justification ; so long as 1t 1s impossible to observe a// the
successive values of C and all the corresponding effects £,
so long we remamn in doubt whether the law which holds
good mn the cases observed would hold i those not
observed

This doubt 15 narrowed m practice by collateral cons:-
derations based not on general principles of logic, but on
our actual knowledge, which as a rule 1s enough for the
purpose,—of the matter under investigation If for instance
we are mvestigating the way in which a particular natural
force acts, we know for certain that Z cannot be infinite
for any finite value of C; and we shall know enough of the
peculiar character of the force in question to be able to
judge whether 1t 1s possible for 1ts effects to increase steadily,
or to oscillate periodically, or to sink to zero for particular
values of C; lastly we shall know if they are likely to
accumulate undiminished by the lapse of time, or whether
we must assume that some counterforce 15 constantly an-
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nulling wholly or partially the results generated. It s these
assumptions, which are grounded 1n fact, which justify our
transferring the law for the pairs of values we have actually
observed to values not observed, and of doing so with a
strong probability of bemng mght There 15 still another
expedient 1n cases, where there 1s no restriction to the
number of possible expedients By means of autographic
arrangements attached to the apparatus in which the effects
of the force are rendered visible, we can compel the force
to register of 1itself the results which 1t produces at each
moment of 1its continuous working By help of such
mechanical means our observations, which would otherwise
be always limited mn number, are so infinitely extended that
they follow each other without any break, and the visible
curve thus generated allows us to form as safe a judgment
as can possibly be based on observation in regard to the
continued or mntermittent nature of the effect, the uniformuty,
retardation, or acceleration of 1ts rate and 1ts periodical or
non-periodical increase It 1s always of course open to
those who are given to logical hyper-criticism to object that
every curve drawn consists ultimately of a series of pont-like
deposits of pigment and that these only appear as a con-
tinuous hne to the naked eye, which interpolates whether
we like 1t or no. After all, we may be told, you have only
got a number of particular perceptions and these do not
allow you to infer the nature of effects, which found no
pigment available to register themselves by and which
therefore correspond to the gaps between the colored
pomnts, which make up the curve. Let us leave such
objections to answer themselves; all I wish to do 1s to
accentuate the truth that the discovery of an universal law
1s always a guess on the part of the imagmation, made
possible by a knowledge of facts. This knowledge is
recalled to our memory by the resemblance of the given
case to analogous earher cases, and thus offers itself as an
explanation. But a demonstrative method, or a method
G2
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which involves no logical jumps,’a sure logical receipt for
arriving at the true universal law of a series of eveats, does
not exist ¢

270 If we return to our senes of values 1 order to see
how far the problem 1n hand 1s successfully solved, we are
confronted by numerous cases in which 1t emphatically 1s
not. Among such are all those statistical calculations,
which view a result £, which really depends on the co-
operation of several conditions, by sole reference te the
influence of a single one of these conditions, and then
attempt to find an universal law in regard to the relations
of the two Thus 1t 1s attempted to estimate a man’s
present expectation of life by sole reference to the age he
has already reached This self-contradictoriness of the
problem at once shows itself, if a variable quantity £ 1s
a function of C, x, », and 2, we cannot express 1t as a mere
function of C alone, entirely neglecting x, y, z, which ought
to enter into the true expression as part of the collateral
conditions. Nor in fact would a man ever make such an
attempt unless, once more, he had experience which taught
him to put some trust in 1t However much the procedure
may lack precision from a theoretical point of view, he still
knows that as a matter of fact something comes of 1t, though
not quite what he wishes, and conversely 1t s the absence
of all result in other cases, which induces him to abstain
from similar attempts  What result we do usually arrive at
in such cases 15 based on the following considerations
Among the conditions on which the continuance of a man’s
life depends, that which m estimating 1t we regard as the
most 1mportant 1s beyond doubt the age C, which he has
already attained, for inseparably beund up with that age 1s
a modification of his bodily system, which continues slowly
to run its course and s ultimately sufficient of 1itself, even
though all other conditions remain favorable, to make
death mnevitable During long periods of one’s life however
the action of C changes slowly and inconsiderably, while
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in other sections of one’s. life 1t 1ncreases very quickly and
significantly, hence 1t follows that the same outward con-
ditions have an uniform énfluence on the body during one
period of life, and during another an equally uniform but
vruformly different influence. It 1s upon this interaction of
the present stock of vitality and circumstances that a man’s
capacity of further lLife really depends, and so we may
suppose that between certain fixed ages the expectation of
Iife decreases according to one tolerably constant law,
between certain other hmited ages according to a different
but equally constant law, we cannot however concerve of
an universal law which should determine the expectation of
hife universally for the whole of life, and so for any age a
man may have reached In such investigations therefore
partial laws or formulas are usually laid down, which are
only meant to hold each of them for values of € which lie
between two fixed hmits, and to help us to estimate the
corresponding values of £ Theoretical significance these
formulae have none, they are merely practical short cuts
or synoptical expressions of how things take place in the
gross, 1f they are very simple and yet exact enough for our
purpose, they aid our calculations, 1if they are, to start with,
of a complicated nature 1t 15 at best empty affectation to
lay them down at all, 1n such cases 1t 1s more useful to go
back to the ofiginal form of a table containing 1n 1ts simplest
form the mass of observed facts, from which they were
denved

271 But matters may be less unfavorable, and we may be
able to reckon on the presence of a universal law capable of
being expressed by the help of two centres of relation € and
E The question then anses, which we are to choose of the
many laws that may with equal truth or with equal approxima-
tion to the truth be supposed to underhie the series of pairs
of values presented us. In raising this question we make
assumptions shghtly different from those we have hitherto
made The numencal terms of our sertes will not repre-



“

86 THE DISCOVERY OF LAWS. [Book IL.

sent the observable facts with such complete accuracy as
we supposed before ; they will contain maccuracies, but we
are for the present content to belleve that these are small,
and that they are not all on one side, but exceed the truth
about as often as they fall short of 1t Accepting these
conditions a doubt anises whether the particular formula,
which fits 1n most accurately with the given values, 1s to be
regarded at all as the law we want The pure case B #
will hardly fall within our observation quite unalloyed, the
result which the condition B would by itself alone involve
will be somewhat altered by the simultaneous co-operation
of other causes which we can never wholly elimnate, and
this matter of fact, impure already, will be still further
modified for the worse by the shight flaws which are msepar-
able from our observation Thus the data from which we
start involve what we want along with disturbing elements
which we do not want, a formula, which was exactly ad-
justed to those data, would be a copy of this mixed matter
of fact, but not a law for the pure case, which we sought to
separate from 1ts alloy of accidental and irrelevant circum-
stances This consideration forms the general ground
upon which we permut ourselves 1if at all to neglect the
shight divergences, which still remamn between the given
values and a law approximately covering them, we then
put down these differences as due to wnknown disturbing
causes. Cases however may arise, 1n which a law com-
pletely answers to the given values and must yet be regarded
as not the true one, or anyhow as less true than another,
which answers less closely to them, this will be the case
when there are /Anown disturbing causes, which must
necessantly act, but of which we find no hint given 1n the
former law. Let us assume that two bodies @ and 4 revolve
together on different planes and at different distances round
a third ¢, which steadily attracts both, and that it stnctly
follows from our observations, that the two bodies describe
two similar regular ellipses- then either the observation
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itself must be pronounced defective, or the elliptical orbit
cannot be regarded as the law of these movements in the
desred sense. For if we only admut first the attraction
between ¢ and ¢ and between ¢ and 4 and admit of none
between a and &, @ fortwr: however if we do admut there to
be attraction between these two, the path, which @ would
describe, were & not present, must be modified when 4 15
present together with 1t. Either therefore the real paths of
the two bodies, when they are moving together, diverge
from a true ellipse, in which case our observations are
maccurate and fail to reveal to us these shight divergences,
or the ellipse is the actual path of either body, i which
case the path prescnibed by law 1s some other one, which
they would traverse, except for these disturbances For
after all in such investigations as these our aim 1s not
merely to get an universal expression or copy of the facts
as they result from the application of an umiversal law to
the definite conditions of a special case, what we do want
1s rather such a general statement of the law as will allow
us, just because these special circumstances are excluded,
to judge of the results which would follow, though the
collateral circumstances were changed, from the same or
similar mam conditions In such cases then as this we
shall be inclined to doubt the truth of an assumed law,
when 1t fits uf with a faultless and all too striking exactness
to the given observations. If 1t be asked what other law
should be held to be a truer one, we answer that that can
only be conjectured according as the disturbances we dis-
regarded can be estimated on other grounds. The doubt
raised in us however may induce us to combine our ob-
servations 1n a new way, or to mstitute experiments which
may throw iight on the matter

273. In case there are several laws, which all come about
equally near to fitting the data before us, we are accustomed
conformably to the above to prefer the simpler and to see
in simplicity as 1t were a guarantee of truth  Against this
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view, which raises the simplex sigrllum verr into a universal
principle, logic must enter a no less universal protest. If
what we have to do 1s to calculgte a special case by the
hight of a general law, the simpler formula is of course to
be preferred, because it 1s more convenient; but from a
more general point of view 1ts simplicity 1s no test of its
truth or probability We must carefully consider what we
may generally expect in the particular field, which we would
explore. If 1t 1s clear that in that field a result % depends
on divers independent determining elements, then a simple
law expressive of theirr connexion is of course not m-
possible, but extremely unlikely  Properly the first feching
we should have on finding such a law would be one of
distrust 1n its vahdity , we should believe we had taken
things too easily in our observations or in our reasonings
and had left out of sight some of the essential conditions,
we shall only be satisfied if a searching investigation shows
that these neglected conditions really always cancel one
another’s influence n such a way as to justify our excluding
any reference to them in the unmiversal law. Say we have
found from mere observation that a body starting from the
surface of a sphere under the attraction of the centre of
the sphere always reaches a certain other concentric surface
with the same final veloaity, no matter along what path
1t passes from the one surface to the other, stch a remark-
able discovery as this we could only credit on one condition,
namely 1f 1t were shown that this remarkable compensation
of different collateral conditions really takes and must take
place 1n the case

We are easilly deceived 1n similar cases, when the
result found 1s not so paradoxical as the above The

/
formula 7"= 71'/\/ z seems to unite all the determining

elements, upon which the time of a pendulum’s swing
depends, for a superficial observation does not give any
effect to the angle of vibration A more exact theory how-
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ever shows that this simple expression 15 only approximative
and that the true law 1s far more complicated. A certain
speculative principle whigh we may come across later on
leads us to suppose beforehand that in nature there exists
a variety of compensatory arrangements, in virtue of which
certain types of resulting events are maintained n perpetual
conformity with the same simple law, no matter how dif-
ferent the medium, through which 1n particular cases these
types are realised. Nevertheless one should only count
upon the presence of such arrangements, where observation
beyond doubt reveals them, on the other hand, where we
have no means of thus forecasting the limts, within which
the result of mmperfectly known conditions must confine
itself, the supposition of simple laws and the predilection
for them remains an error only to be guarded against by
a thorough exploration of all essential details of the given
object of investigation The present state of natural science
does not perhaps make these warnings so necessary as they
were a score of years ago, when there was a strong tendency
to explain such complex phenomena as organic life by very
simple, but no less inadequate principles Of course 1t
1s very different when the object with which we are dealing
belongs to a class of phenomena, which we cannot regard
as changeable products of a number of independent causes,
but rather as’ themselves mamfestations of those funda-
mental forces, whose constant action under all sorts of
secondary conditions makes up the complex tissue of
physical processes  For these cases which do in fact
realise approximately or completely the type of the pre-
supposed pure case B F, we certainly must regard the
simplicity of the law as a sign of 1ts probable vahdity,
yet not for the somewhat aesthetic reason that simplicity
1s 1n all cases a characteristic of truth, but because for
these pure cases only one of the simple forms of regular
coherence—already noticed (§ 263)—between cause and
effect 15 m fact concervable.
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278. The reader will have noticed how much importance
attaches to already acquired knowledge for the discovery
of new laws, and how we even Wwent so far as to appeal
to all manner of previous considerations and accessory
thoughts, through which alone the immediate 'data of sense
come to have a precise meanung  The usual way of stating
the necessity we are thus under 1s to say that we need
hypotheses, 1n order to make use of the results of obser-.
vation In fact we may be inclined to apply this term
hypothesis to several of the modes of thought, of which
we have already availed ourselves Thus we may say it
was to make an hypothesis to infer back as we did from a
periodical increase and decrease of an effect while the cause
constantly increases to a shifting of the relative positions
of the active elements associated in the cause I think fit
however 1n the nterests of logic to define terms differently
and to distinguish between postulates, kypotheses, and fictions
The regressive inference just mentioned 15 a postulate, that
15, 1t expresses the conditions which must be set up, or the
ground of explanation which must be given by some realty,
whether thing, force, or event, before we can think the
phenomenon 1n the form in which it 1s presented to us,
it thus requires or postulates the presence of something
that can account for the given effect The postulate 1s not
therefore an assumption which we can ndifferently make
or leave alone, or discard for another; rather it 1s an
absolutely necessary assumption, without which the content
of the observation with which we are dealing would contra-
dict the laws of our thought. Nor 1s 1t at all necessary that
the postulate should be so indefinite n respect of 1ts content
as 1t might appear to be, judging by the way in which I have
just described 1t , on the contrary, what must be there, or
have been there, or be accomplished 1n order that we may
conceive the given phenomenon as really happening may
be something altogether defimite ~ What ¢s left indefinite 1s
the answer to be given to an essentially different question,



Chap VIII ) POSTULATE AND HYPOTHESIS. 9r

namely, the question who or what that is, which by its con-
crete nature introduces exactly those conditions, which ac-
cording to the postulate mjust needs be fulfilled 1n order that
the given appearance may be possible. If a body of known
mass moves jn a known curvilinear path with a known
velocity, we can assign with perfect accuracy the sum of
the conditions, 1 e of the resultants B, B'. .. which must
act upon the body at every moment 1f 1t 1s to move 1n this
way. All that remains indefinite 1s the source from which
£ and A' come, whether they are both of them simple
mmpacts of simple forces or themselves the resultants of
several joint forces, whether in short they are effects of
forces or communications of already existing movements
It 15 clearly an abuse of language at once to apply the term
hypothesis to all such demands of thought If someone
merely tells us that this curvilinear path requires forces of
a certain intensity and direction to divert the motion from
the tangent just so much 1n every moment, we should
answer him 1n some such way as this* you teach us nothing
which we did not know before, you merely repeat the
conditions, which it was evident from a bare analysis of the
given appearance must be supplied by anzy theory, which
could be brought forward in explanation of the facts

But we mean something else by an hypothesis, we mean
by 1t a conjecture, which seeks to fill up the postulate thus
abstractly stated by specifying the concrete causes, forces,
or processes, out of which the given phenomenon really
arose m this particular case, while 1n other cases may be
the same postulate 1s to be satisfied by utterly different
though equivalent combinations of forces or active ele-
ments. Thus we may fix at once two characteristics of
the hypothesis Firstly 1t 1s far from being an empty
surmise, which comes into our heads without any reason
at all 1t always rests on a postulate, which we must accept,
and 1s designed to explain the contradictions or lacunae,
which make the given appearance prima facie unthinkable.
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These 1t explains by assuming a*secret inner organisation
of real things and processes, in which these contradictions
vanish, while at the same time 1t pecomes conceivable how
and why the said contradictions unavoidably anse for us
in the outward appearance, which alone we can observe.
The second charactenstic of an hypothesis s closely con-
nected with the former every hypothesis 1s meant to be
an account of 2 fact, and 1s no mere figure of thought or
means of envisaging the object A person who sets up an
hypothests believes he has extended the series of real facts
which he can observe by a happy divination of facts not less
real though falling outside the range of his observation In
such a case there 1s no need for the facts thus divined to be
simple and ultimate facts, they in their turn may give rise
to researches going still further back into the grounds of
their possibility, it 1s enough for the hypothesis if the facts
it supposes can be conceived as really existing, though we
reserve for another time the question how they come into
existence. Students of Optics found (to put 1t briefly) that
observed facts make 1t necessary to postulate that rays of
Light act in the same moment 1n a different manner on their
nght side and on their left, and that this action itself
alternates incessantly with the time, and that therefore there
must be some cause capable of bringing about just this
phenomenon The physical hypothests was that this pos-
tulate would be satisfied by transverse vibrations on the
part of atoms of ether What may be the source of these
transverse vibrations, which form so indispensable a pre-
limmnary i the explanation of the phenomena, remains a
question for the future to solve, in any case however 1t
involves no contradiction, which would prevent our con-
ceiving 1t as a process which actually takes place

We have still to explain what we mean by ficzzons These
are assumptions made by us with full consciousness of the
mmpossibility of the thing assumed, whether 1t be because 1t
15 self-contradictory or because for other than mtrnnsic
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reasons it cannot pass mruster as a constituent of reality.
Fictions are of use when there is no proposition 7, under
which a given case M cap be logically subsumed as a case
of 1its application, whereas there 1s a proposition 77, from
the actual applications of which A/ 1s only distinguished by
a definite difference ¢ We then class M/ ynder 7%, draw
therefrom the conclusions we want and correct them later
on by adding on such modifications 6, as arc rendered
necessary by the distinction &, which still remains. The
finding of the circumference of the circle by inclusion of 1t
between an outer and an inner polygon may be regarded as
merely a method of hmaitation, unless we hke to consider
the conception of the length of a curve as 1n 1itself a sort of
fiction, but anyhow the formula & s*=d& x?+d y*1s certanly
a fiction, if the symbol = signifies real equality and not the
mere approximation thereto Aslongas & s 1s a real arc, so
long the equation 1s false, but as soon as &'s loses all quan-
tity all the terms become nought and the equation loses all
meaning It leads however to an infinite approximation to
the true value, as by gradually diminishing &5 we gradually
dimimnish the error commutted and by so doing render the
sum or the integral of s ultimately independent of it It
1s hardly requisite to remark upon the extraordinary import-
ance of such modes of procedure for the intellectual process
of discovery, but we also encounter them 1n other branches
of knowledge, and the lawyers’ custom of turning to the
most nearly alhed maxim of law 7%, when there 1s no
special rule under which a particular case may be brought,
1s from a logical point of view to be classed as a fiction,
though we generally apply the name only to cases of a
pecuhar kind Jurisprudence must of course be left to
shape 1ts own nomenclature, still I cannot believe that
what used to be regarded as a fiction was not something
more than a mere transfer determined by a fresh act of
legislation of all a man’s legal nghts and obligations to a
subject, who ger se stood n no relation to these, I think it
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depended on something further, and mn the case of the
Roman adoption the assumption of the father's name who
adopted seems to me to prove thgt, as a psychological fact,
an attempt was made to begin with to regard a relationship
which could not be estabhshed in reality as yet after all
established, while the corresponding sum of nghts and duties
was determined as the result and on the basts of this function.

274. So important are the results which we expect from
hypothesis that we cannot blame the attempt so often made
to subject to some sort of discipline the free course of the
discoverer’s imagmation from which alone hypotheses can
flow But we must observe that though most of the rules
laid down are truly excellent so far as they can be carried
out, yet we must not regard a particular hypothesis as ille-
gitimate because 1t disregards them ; 1f we do we seriously
curtail the utility of hypothesis  Let us 1llustrate our mean-
ing Itis alleged 1 the first place that the hypothesis must
satisfy the postulate, on which 1t 1s based, not by a fictitious
representation, but by assigning a reality, and that 1t should
therefore make assumption only of what may be thought as
fact, not of what 1s mherently self-contradictory This 15
obvious enough, stillwe go too far, if we require that the
content of an hypothesis should always carry with it the
possibility of being directly refuted by subsequent observa-
tion We may look on this requirement as constituting an
ideal, and 1t certainly 1s a very useful rule to observe, for 1t
teaches us, where we can, to construct our hypothesis in
such a manner, that its falsity, if 1t be false, transpires at
once instead of being for ever proof against direct refutation
by reason of its content being wholly inaccessible to ob-
servaion  Still we should have to sacnfice many useful
assumptions, 1f we pressed this demand 1in all cases. The
teaching that the pomnts of hght, so conspicuous 1n the
heavens at night, are bodies of vast size, only very remote
from us, 15 at the bottom only an hypothesis, by means of
which we try to understand the otherwise mexplicable daily
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and yearly motions of these lights. However false this
assumption may be, 1t 1s clear that no future advance of
science can ever directly rgfute 1t , we must therefore abide
content 1f our hypotheses are thinkable and useful, if they
are capable of explaming all interconnected appearances,
even such as were still unknown when we constructed them,
if that 1s to say they are indirectly confirmed by the agree-
ment of all that can be deduced from them 1n thought with
the actual progress of expernience But 1f we would be so
fortunate as to find an hypothesis, which will not lack
this subsequent confirmation, we must not simply assume
anything that can be barely conceived as real, we must
only assume that, which besides being thinkable conforms
<0 to speak to the umiversal customs of realty, or to the
special local customs which prevail in that department of
phenomena to which the object we are investigating belongs
We do proceed so in all fields of enquiry  For mnstance, 1f
in the text of a legal enactment a particular phrase only
admits of an ambiguous deduction being made 1n regard to
a given case, we do not interpret 1t 1 an arbitrary fashion
by simply allowing our wits to play freely on 1t, we go back
to the »ato Jeges on which the formulais based, and by the
light of that seek to interpret the phrase 1n a manner suitable
to the particular case It 1s the same in the natural
sciences , there too a successful hypothesis 1s always due to
the attention paid to analogies noticeable 1n the matenal
world at large or 1n particular departments thereof. Nothing
but the analogy of fluids and of the atmosphere could have
onginally suggested the hypothesis of the continuous filling
of space by matter, there was nothing in sohd bodies to
suggest the 1dea, for most of them are not only divisible
mto parts but are composed of a number of actual parts.
In the case of such bodies the notion of the continuity
of matter was only applicable i regard to thewr minute
parts, and so 1t became a scientific truth that they consisted
of discrete atoms, each of which could just fill its own small
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space continuously and no more! Now when 1t was found
that solid bodies became flud and fluid ones sohd, and
that even gases assume solid pnd lhquid shapes under
certain conditions, the atomistic theory was fully justified
from that point of view, 1t only transferred what was actually
true of one part of the body or of certain forms of 1t, to
other bodies or other forms, in the case of which the same
state could not as a matter of fact be demonstrated to be
real, though 1t could be shown to be possible, inasmuch as
upon this assumption the appearances presented by them
remained perfectly conceivable  As soon as 1t 1s found that
certain groups of phenomena are readily explamed on the
supposition that nature habitually acts in such and such a
way, fresh discoveries are made every day, because people
at once try how far other facts may be referred to the same
princple  Such was the case with the undulatory theory.
On the surface of water, in strings, on resonant surfaces,
waves could be directly seen and their shape rendered
visible 1n particular cases by artificial means, there was no
apparent reason for supposing these movements to be
confined to certain matenals and there was accordingly
much to be said in favour of the hypothesis, which sought
to explain on the same prmnciple first the propagation of
sound by the air, next the movement of the luminiferous
ether, and lastly the phenomena of heat

Similarly, in the organic world, people stumbled at a few
points on a division of labour of which they had never
dreamed , where before very different functions had been
attributed to the same substratum, each of these functions
was shown to have a special organ of its own, which did not
do service for any other function It was then suggested
hypothetically that the same thing went on 1n regard to the
nerves organic to the different sensations of colour and
sound , whether the truth of the matter has been reached 1s
still open to doubt, but from the pomnt of view of logic
there can be no doubt that the hypothesis 1s justified.
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Again, movements are oftén observed in plants, even con
tractile movements, still it does not appear that these are
due to the contractions off iving contractile tissues as are
the movements of an animal’s body, consequently, plausible
as this hypothésls 1s 1n atself, it 1s not advanced 1n this case,
because grima facie 1t does not seem to agree with the habits
of nature in this region ; on the other hand 1t 1s worth while
enquiring whether this semblance 1s not a fallacious one.

275 There 15 yet another condition which a hypothesis
must fulfil It should be exactly adjusted to the postulate
which 1t 1s framed to meet, and not contain either more or
less than 1t must contamn if 1t 15 to answer to the demands
of the postulate Hence a rule which must be carefully
observed in constructing hypotheses When we have to
account for something which happens, we must not look
vaguely about as 1if for mspiration , we must before anything
else rigorously analyse what 1s given, and so lay down the
exact postulate which the hypothesis must satisfy When
we have done so we may neglect for the moment the
secondary features, of which we know from other sources
that they can easily be treated as mere accessories, when we
come to define 1 a more concrete manner any hypothesis
which can come under discussion, but all essential elements
of the problem, all, that 1s, which are not themselves mere
consequences of other elements, must be accurately observed,
for it 15 entirely from the way in which they are conjoined
that we have to conjecture the most suitable form of the
hypothesis we shall choose We must then make a survey
of our world, to see if 1t contains any elements, causes,
forces, or combimations of forces of such a kind as to satisfy
the postulate laid down, after the fullest survey of these
and gmided at once by a practical and theoretical motive we
shall make choice of those which fulfil the specified require-
ments 1n the simplest manner and 1n the most complete
accord with the ruling analogies of the particular department
m question.

Locic, Vou 11, H
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For example, a body is found covered with wounds ; our
first concefn will be to settle whether the wounds must
have been inflicted while the map was still alive or after he
was dead, we then try to estimate the magnitude, mode,
and direction of the forces, which could hz}'ve caused the
wounds. Having thus ascertained the conditions we found
a postulate on them, and enquire whether this postulate 1s
satisfied by assuming a mere natural force to have acted or
only by presupposing a weapon to have been wilfully
employed This enquiry may be said to settle the form of
the hypothesis, e g. we may have to make the assumption
that murder was committed, after which we proceed to
detect the agent not by the help of 1ill-founded fancies, but
by asking ourselves what persons there are of whom the
deed might be expected, partly because their relations to
the murdered man would have supplied a motive, partly
because there 1s nothing 1n their characters to prevent our
suspecting them without direct evidence We have no
space to give in all the necessary detail an example, which
would 1llustrate the extreme care which 1n judicial investi-
gation 1s taken to satisfy every part of the postulate, a
conviction founded on 1t 1s not regarded as a safe one,
unless 1t accounts for every single circumstance, which
because 1t 1s a violation of the ordinary course of things
would require to be specially accounted for éven 1f we were
not deahing with a case of felony In such a case a man 15
forced to be circumspect by the vastness of the issues at
stake , his judgment 1s rendered keener by the thought, and
he reasons with far greater accuracy than he would 1n con-
ducting many a philosophical speculation, in which much
worse errors are condoned because they can do no one any
harm. We find plenty of people who without seriously
examinng some phenomenon which strikes them as strange
put 1t down to what they call the fllid of animal-magnetism,
and this without specifying the circumstances which need
to be explamned. They talk in a vague and general way of
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this flmd being emitted amd immitted, forgetting that such
barren generalities are perfectly useless as explanations of
the kind, quantity, and sgquence of the phenomena for
which they are supposed to account. Natural science 1s not
so liable to go wrong 1n this way because 1t must state its
problems with so much mathematical precision even to
render them intelligible.

278. 1 shall presently have to speak of individual facts,
in treating of which the important point 1s not so much the
simplicity of the hypothesis framed with a view to their com-
prehension as the completeness with which the hypothesis
covers all that 1s contained 1n the facts Expernence teaches
us 1n how many roundabout ways an event 1s sometimes
brought about n a particular case, whereas 1n other cases 1t
may arise from several simpler causes But at present we
are not concerned with individual facts, we are sull trying
to discover the matter-of-fact which 1s the common basis of
a whole class of frequently recurring events, and here 1n
deference to a sort of principle of ‘ the least cause’ we must
prefer the simpler hypothesis to the more complicated * not
because simplicity in itself 1s any guarantee of truth, but
because 1f we go out of our way to assume any datum what-
ever, which 1s not indispensable 1 order to the production
of the thing, weé make an utterly void supposition over-
stepping the given postulate and therefore unjustifiable 1n
pomt of method. But our procedure may be logically
correct without being endorsed by reality Suppose we have
selected our hypothesis and are trying to deduce from 1t the
original appearance, we may find that our deductions do not
agree with the data, either because our analysis of the latter
was defective, or because fresh observations, which were
mpossible before, have brought out new aspects of the
thing. In that case the hypothesis must needs be amended.
This may be done m two ways. The hypothesis contains
elements, which in themselves admit of being modified, and
we determine these in a more suitable manner, so that as

H 2
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grounds for the deduct:on of the given fact they are no
longer either too wide or too narrow but just adequate.
The other way 1s to add on fresh subsidiary hypotheses 1n
regard to a few of 1ts leading features. In advocating this
mode of procedure just here I am at issue with a much-
advocated theory which regards such a grafting of fresh
hypotheses upon old ones as a sufficient proof of the
madmissibility of the latter, and insists that we ought to
replace them at once by simpler ones We do not really
act upon any such theory either m everyday hfe or in
science We do not pull a house down and build 1t up
anew just to get rid of a flaw, which a slight modification of
1ts construction would remedy, we do not at once devise a
brand new constitution when a few provisions of the old one
begin to be oppresstve , and widespread as 1s unfortunately
the tendency to nde principles to death, the opportune
adjustment of necessary changes to what 1s permanently
good 1n old institutions has always been considered the true
art of statesmanship And 1if we look at the way i which
the body of science has grown up historically we see that 1t
too 1s very willing to essay new points of view under old
and incommodious forms, if only not to lose any of the
truths which have once been won through those forms 1
do not mean to say that science should or will rest content
with such methods, we all trust that the result of all our
painful investigations may prove a simple and thoroughly
consistent whole , but until we have arrived at that result
we must not be deterred by the oddly complex and patch-
work garb, in which our views must needs be clothed, if we
are careful to adjust them to each freshly known or better
known feature of our object by means of subsidiary
hypotheses tacked on to our earher assumptions 1n regard
tot. This is the only way in which we can hope to reach
the simple and plain result we seek. The more carefully
we now proceed the more surely may we expect that in the
course of our procedure (Just as 1n any intricate calculation,
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which must yield a simple xesult in a foreseen manner) our
manifold assumptions will spontaneously reduce themselves
to simpler and more universal ones, so that in spite of all
the circwitous reasonings employed a net result will remamn
with us, which 1s not only simple and synoptical, but com-
pletely covers every part of our postulate. In conclusion
all will admut that a lucky gift of insight may make us able
to do without all these roundabout methods, but logic
cannot impart inspiration , the only method 1t can teach 1s
what we have cited —we must curb our mmpatience and
steadily go on transforming a hypothesis once essayed, until
we educe from its inapproprate transitional forms a sumple
shape of it, which satisfies both our requirements and those
of the object We must not be 1n a hurry to lay down
before our labour 1s fimshed principles good for nothing
but parade, or we shall be misled mto making light of
problems, mnto neglecting inconvenient peculiarities, into
acquiescence 1n views which n a rough and coarse manner
reflect the large outhines of a thing, but are quite inadequate
to account for its particular features

277 A nice point remains to be noticed Nothing can
seem more imperatively nccessary than that a hypothesis,
which 1s meant as a conjecture of something which really 15
or happens, must before all things allege nothing but what
1s 1n 1tself poss¥ole and of course 1t must assume nothing
which 1s ascertamned to be impossible but still there 1s a
doubt as to where the possibility which 1s still admissible
begins and ends I have tried to solve the doubt by care-
fully choosing my words, I have said that the hypothesis
may legitimately involve anything that can be mentally re-
presented as given matter-of-fact, but nothing else, and I
really believe not only that this 1s all we should require but
that we may admit so much as this to be possible without
coming into conflict with the 1dea of the hypothesis. The
hypothesis intends to conjecture a fact, but 1t 1s also content
that this fact should when conjectured just exist in the way
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in which facts really observed sosoften exist : viz. that while
we can conceive it or picture it we cannot explan the
manner 1n which it may possibly [Fome to be. Nothing can
warrant our assuming by way of hypothesis a circle, which
is at the same time a triangle ; 1t 1s beyond the constructive
power of our fancy to frame a mental image of such a
figure, nor could 1t ever present itself to our senses as a
given matter of fact. On the other hand we may assume
the existence of mvisibly small yet extended atoms of un-
changeable shape and size, there 1s no contradiction 1n the
notion of them, which would prevent our conceiving them
as possible objects of perception, were our senses rendered
more acute by artificial means There 1s no reason why we
should not look on the existence of such atoms as real, and
suppose that though they are mnaccessible to our unaided
senses they are yet the basis of the phenomena which we
can observe. We may probably have to modify this 1dea,
when we try to think 1t out and examine 1ts possibility as an
element 1n the system of nature, but still there 1s no need
to do so, till we have availed ourselves of 1t as a preliminary
principle and found 1t of permanent use 1n accounting for
particular phenomena In the same way the theory of
transverse undulations of a luminiferous ether answers, we
saw, the requirements laid down by a postulate of observa-
tion, and such undulations can no doubt bé concerved as
really taking place, though no light has yet been thrown on
their physical origin~ The entire supposition of an infinutely
extended homogeneous or isotropic ether 1s indispensable
so far as we can see to our theory of the propagation of
light, but 1t belongs to the same class of ideas ; we can pic-
ture 1t clearly enough, but we cannot 1n the least see how so
uniform a distnbution of nteracting elements 1s possible as
a mechamecal result. Those who admire the logical methods
of natural science occasiondlly deceive themselves, when
they represent the whole structure of our cognitions as
resting on absolutely sure foundations ; we are rather like
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men who are tubbing a well with masonry; like them we
build from above downwards and so are we obhged to
assume a substructure of ?ypothetxcal facts, which we trust
will be sufficiently firmly upheld for a time by the unanalysed
ground at the bottom to support.our superstructure, until
we can carry our knowledge a step deeper down and replace
the hypothetical basis of our knowledge by a basis of facts,
and then go through the whole process over agamn. It
must be admtted that at this rate we leave a doubt as to
where hypotheses and fictions, laws and rules respectively
begin and end, I have hinted at this 1dea before and I
shall recur to 1t agam.



CHAPTER IX.
Determination of Individual Facts.

278 WE cannot be certain about a matter of fact unless
we have ourselves directly perceived 1t , and even then only
on the supposition that our interpretation of the sensible
impresston, which 1s all that 1s oniginally given, 1s correct
We interpret this by combining 1t 1n the form of a judgment
into a whole of interconnected parts When our information
comes to us through others, we can only be sure that our
information 1s trustworthy when we can rely on the witnesses
or reporters  There may be much to recommend and justify
the confidence we repose in them, but nothing can ever
demonstrate 1ts necessity  Again we habitually argue back
from given facts to facts not given, but only attested by the
former as their causes  Every such mference 1s liable to be
wrong, because although every consequent must have a
ground and a single ground adequate to ptoduce 1t, still
there may have been scveral different but equivalent matters
of fact, all equally entitled to be called the cause—because
each of them involved the ground—of the given effect
Again we frequently argue forwards from observed circum-
stances or events to a future or contemporaneous fact, which
however withdraws 1tself from our observation There 1s an
uncertainty about all such inferences, because every con-
dition may 1n the actual course of nature meet with a
counter condition, which though 1t never annuls the conse-
quences of the other, yet hinders them from actually
assuming the particular form in which, except for that
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hindrance, they would beve manifested themselves. It
follows that wherever anything 1s outside the range of
immediate perception, we are in our judgments of reality
limited to probabilities, afld have to look about for means
by which to raise these probabilities as nearly up to the
level of certainty as 1s sufficient for our purpose

279 In thinking about such matters we are swayed by
two very general and somewhat antagonistic principles. In
the first place there 1s no such thing as a train of events,
causally related and belonging to one another, which runs
1ts course by 1tself 1n a world of 1ts own, on the contrary,
every such series of events goes on in one and the same
world at one and the same time with numberless others,
It always therefore seems utterly unlikely that any cause
should unfold without a hitch the whole endless sertes of
effects, which would have flowed from 1t if 1t could have
acted alone upon the component parts of the world. A
conviction that such 1s the case colours our daily hfe and
conversation , 1t finds expression in the old warning not to
moor one’s ship by a single anchor, nor one’s life by a
single hope If we are anxious to bring about a particular
result we take a varnety of precautions, each of which will
effect what we want, if one muiscarries, another will reach
it, 1f they all come to nothing through the operation of
external distdtbing causes, we shall be able to console
ourselves with the conviction that such a conspiracy of
chance as would prevent a single one of the many causes
on which we relied from producing the desired effect was
quite as improbable as that they should one and all have
succeeded In the same way we distrust a historian who
deduces mighty revolutions from mere trifles, or the doc-
trinaire who because some tendency really had a decisive
influence 1n an earlier epoch, pretends to see mn all the
details of the history of centuries just its reactions and no
more. The former loses sight of the innumerable collateral
conditions, n virtue of which alone so tnfling an event
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could even seem to be fraught with such vast consequences;
nor do the reasomings of the other carry conviction with
them ; mankind 1s a collection of many heads, which for
ever teem with unconnected ahd 1ncalculable impulses
We cannot believe that these have been wholly without
influence 1n determining the course of history, especially
when conjoined with the influences of nature, which follow
an arbitrary order or disorder of ther own. We are
sesthetically dissatisfied with any poetry which sets before
us a human character which 1s unswervingly self-consistent
in all 1its actions, great and small, such a character lacks
the air of bemng a genuine creation of reality, because no
trifing 1rrationabties of behaviour are ascribed to 1t, no
venal but wayward hkes or dishkes. such a mere per-
sonification of an abstract quality 1s wearisome 1n fiction,
while 1n life, 1f such a man could live, he would be so
repulsive that we should hardly feel towards so impersonal
a bemng the moral obhigations, which are only intelligible
between persons No less incredible would a story be 1n
which all the endeavours and resolves of a thoughtful man
were brought to nought by a constant recurrence of adverse
acadents Were such a work meant seriously 1t would
shock us, and we could only endure 1t as a bit of comedy
which awoke in us the soothing reflexion that the whole
sphere of action was an nsignificant one, as Well as a happy
disbehef 1n the reality of what was being tricked out before
us as a possibiity Even music seems, not untrue indeed,
but mnsipid and unmeaning, if the flow of its melody can be
too easily discerned beforehand It must not make the
sumple forward movement which answers to 1ts 1nitial strain,
it must reveal 1ts hiving elasticity by the suddenness of the
turns which 1t seems constrained to make by obstacles,
which encounter and thwart it. Lastly we distrust any
practical project which instead of co-ordinating side by side,
paratactically, to use a phrase of syntax, independent con-
ditions of success, lets them depend hypotactically on a web
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of mutually conditioning *presuppositionst Such schemes
only provoke 1ll-success , for in multiplying the parts of the
structure we only multiply the points of contact with hostile
influences, and by makiﬁg one depend on another per-
petuate the effects of a check once received.

280. The second of the two principles mentioned 1s
suggested by the fact, that although we can imagine several
different groups of equivalent causes agreeing 1n the attribute
of producing one particular effect, still each of these groups
will have in addition to the common effect other and
peculiar accessory effects of 1ts own which will differentiate
1t from the rest. Now what we look upon as a single matter
of fact 1s very often a complex whole composed of mamfold
effects all gathered into one The different combinations
of causes then adequate to produce just this complex effect
will be very few, so much so that may-be only one of the
many combinations we are accustomed to meet with in our
experience will be really adequate. So long therefore as a
given matter-of-fact 1s only known to us 1n 1ts large outhnes
we are accustomed to suppose very various causes in order
to account for 1t, as soon however as the finer side traits
which characterise 1t come to be known, our choice of
causes narrows itself considerably, till at last we find that
there are very few facts, of which we can make hypothesis,
which will sdhisfy all the requirements of the postulate
founded on these data. Among these facts we then select
that one in particular which at once is the simplest and
presupposes the least number of mutually independent and
co-operating elements. Nor 1s the above principle a ruling
thought 1n science only, 1t governs the most various con-
siderations a whole chan say of simple facts 1s set before
us 1n evidence, which taken in connexion with each other
may be conveniently explained if we assume that a par-
ticular deed was committed ; from such a hypothesis we
can, we will suppose, deduce everything 1n the facts except
those shght accessory circumstances, which depend on
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accidental condsions and really give to each particular
commission of a deed a peculiar complexion of its own,
which it shares with none other. The defendant will
ascribe each hink 1n this cham of'inciminating evidence to
a separate cause compatible with his innocénce, and will
try to explain away the conjunction of them all as due to a
mere unfortunate coincidence , but the persons trying him
will turn therr attention exclusively to the assumption which
explains them all i therr connexion with each other, and
are hardly likely to hsten to his forced pleadings  Just 1n
the same way a patient often consoles himsclf by referring
gach of the several symptoms of his malady to a tnfling
cause of its own , but he does not for all that deceive the
phystcian, who by his diagnosis pitilessly exposes the serious
complaint, which at once renders the concurrence of all
these accidents concervable

I hardly need add that these obvious principles of judg-
ment only suffice to recommend one preliminary conjecture
in preference to another , where we have important 1ssues
to decide we must never forget that what 1s improbable 1s
still possible It 1s not enough therefore merely to follow
out to 1ts conclusions the particular assumption which the
evidence before us forces upon us as the most natural  For
1t even to come near to deserving belief, 1t 15 not enough
that all the evidence should of 1tself converge in favour of 1t,
we must have carefully tested the less likely suppositions
which the nature of the matter admits of, and have found
that they leave just as many lacunae and contradictions in
the facts to be explained as does the former Bewudes this
we must take care as far as possible to argue only from
posttive evidence , negative evidence 1s ambiguous whether
it alleges the omission of an action, or the absence of a
state, 1t can only be used to prove a matter-of-fact when
what 1t denies may be regarded as being necessary under
any other presupposition, All that follows from a demial of
anything 1s just the denial 1n turn of what we cannot think
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without virtually affirming® the thing denied. Lastly in
deciding a question the mere quantity of evidence matters
httle—what matters 1s the quantity of independent evidences.
And 1n this connexion we'must be on our guard against a
common form of error in reasoning. We may be nght 1n
punishing a fault once, but when 1ts inevitable consequences
crop up agamn and again the inclination we feel to chastise
the offender over again for each of these in turn is wrong
1n the same way the probability of a conjecture 1s unfairly
exaggerated for us, when after the mark which first led us
to make 1t, the consequences necessarily involved in the
possession of that mark gradually disclose themselves; no
doubt they agree with our conjecture, but we cannot use
them to strengthen 1t In conclusion, the observance of all
these rules, of whose application 1t would be much more
interesting to give examples than to formulate them 1n this
dry logical manner, i1s compatible with much error, still we
must not underrate their real value on that account One
practical maxim we may draw from the consideration of all
these imperfections where we must act, whether we would
or no, and where we can never rise in our calculations to
the level of certanty, there we may confidently trust to
probabilities , where on the other hand we are not obliged
to act at all, or at any rate not obhged to do anything
extreme and ifrevocable, the proper course 1s not to regard
our personal convictions, which rest on mere probabilities,
as sufficient warrant for carrying out our belief 1n action.
281 Where we have matters-of-fact given us, with whose
inner coherence we are 1n a measure acquainted, and would
esttmate more accurately the probabilities based on such
coherence, we trench on a field which spreads beyond the
scope of the general precepts of logic, and 1n it we must
rely only upon our actual knowledge of the particular case.
In regard to future events, however,—and I shall consider
no others in what follows—we often find ourselves differently
placed. Of a number of mutually exclusive alternatives we
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may know that one or the other xaust happen; but not know
of any ground for preferring one to the rest; nevertheless
practical needs may force us to make choice of one, and to
base our actions on the supposition that it will happen
Under such circumstances we can only regard all equally
possible cases as equally probable in reality. There 1s no
other rule by which we can be guided m our judgments.
Now we disclaim all knowledge of the circumstances which
condition the real issue, so that when we talk of equally
possible cases we can only mean those particular cases
which are co-ordinated as equivalent species 1n the compass
of an universal case, that 1s to say, if we enumerate the
special forms, which the genus can assume, we get a dis-
junctive judgment of the form: if the condition B* 1s
fulfilled, one of the kinds f, /2 f*. . of the umversal con-
sequent /* will occur to the exclusion of the rest Which
of all these different consequents will 1n fact occur, depends
in all cases on the special form 4', or 4% or4*.. ,1in which
that universal condition 1s fulfilled. If we knew this par-
ticular form of B, say 47 we should be able to deduce for
certain the corresponding value f° of the consequent, as
suming at least that we had discovered the law by which B
and F are connected together For our present purpose,
however, we suppose that we are ignorant of the special
shape which B will assume if 1t does really octur, 1t follows
of course that, if B be realised, some one or other of the
consequents /7, /% f*. . must follow; but from our pomt
of view they all remain equally possible, inasmuch as the
only condition, so far as we know, of their being any of them
realised, 1s the vahidity of B i general, and that holds equally
good for all and favours none in particular. Let us assume
for the present that the universal condition B can, if 1t
assumes all the varniations compatible with its nature,
produce #, say six different consequents f!, f!. .. /% then

* [*Bedingung’ and ‘ Folge,’ the mtial letters of the English words
not being convenent symbols.]
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the general condition B must be reahised in =, i.e. six
different ways, for each of the equally possible and mutually
exclusive consequents to be adZ to realise itself. Thus we
see that, assuming what i4 equally possible to be equally
real, the chance that a particular case will occur admits of
being mathematically determined ; for each of these f has
an equal share 1n the prospect of being realised in a par-
ticular case, with the others which are equally entitled with
1t to be real , but the sum of all these probabilities must be
a constant quantity independent of their number, for 1t
must denote the certainty that some one or another of the
particular consequents £, however many they be,—that 1s to
say that F generally—must occur 1n each individual case so
soon as the general condition B 1s realised 1n any one
of its forms. This certainty 1s equally absolute for every
B and every F; and only1n relation to 1t do the respective
chances of the several cases admit of being quantitatively
determuned , consequently there 1s no reason for, or ad-
vantage 1n assuming the constant in question to have any
other value than umty, the chance of any one particular

1
case of the » co-ordinated cases f thus becomes = el and

7.1
the sum of the # chances = —-=norm other words 1
[ ]

18 the exponent of certainty. Thus far I have used the
expression ‘ co-ordinated cases’ without explainingit; I do
so now 1n order to prevent musunderstanding a co-ordi-
nated case 1s a case which answers to one and only one of
the mutually exclusive values &, &, . of the condition B,
and these rival values may occur 1n reahty, it does not
answer to a more general form B’ of this condition, which
can never exist 1n reality, because 1t embraces several of the
particular values &, 8 .; 1t follows that each of these fs
15 also an elementary and particular form of the consequent,
without 1n turn itself comprising other species which can
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exist apart by themselves, andsof which 1t 15 merely the
general expression For example we may if we choose
give the disjunctive judgment the form if B holds good,
then either /! or /™ holds good, by #™ being understood
all the » or » —1 consequents f, which are dot ', 1n such
a statement /' and #™ are not co-ordinate terms; the

1
chances of /! indeed remain ’ but the chance of F™1s

the sum of the chances of all the elementary cases which
n—I

in thought we unite under this formula, and so 1t =

Now 1t often happens that we are led to institute an
enquiry by the interest which attaches for us to some
property which the different cases comprised under #™
have m common, and for that reason we separate them
from the rest and denote them by a common name as one
case, to which we oppose the rest If we would then
formulate the probability of this collective case #™, we may
say 1t 15 equal to the proportion, which the number of
elementary cases combined 1n 1t bears to the aggregate sum
of all possible cases, or we may state 1t more accurately,
taking account of the connexion of the whole matter, thus
the probability of /™ 1s equal to the ratio, in which the
number of the vanations of A, which may iésue 1n a case
of the kind /™ stands to the entire sum of all possible
variations of &, in a simpler and more general form stil} ;
the probability of #™ 1s equal to the ratio which the number
of chances favourable to 1t bears to the sum of all thinkable

m
chances,:—;- This fraction 1s what we understand by

the mathematical probability of a future event, and 15 not
at the bottom essentially different from, but only more
accurately determined than the probabiity of common
parlance. For usually we say vaguely a thing 1s probable
without specifying the degree of probability which attaches
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to 1t; of two events that one 1s pronounced absolutely
probable, whose mathematical probability 1s the greatest or
at any rate usually if wrongly regarded as greatest, the other
event only appearing infprobable in comparison with 1t
In treating of chances mathematically we do not ordinanly
talk of a thing being improbable, but if we did we could
only mean that which 1s relatively less probable

283 From small beginnings, which seemed at first to be
useless except to satisfy scientific curiosity, the calculus of
chances has developed 1n the hands of the greatest mathe-
maticians 1nto an extensive body of doctrine, bearing fruit
in the most diverse fields of scientific research, besides
throwing light on many practical questions, the grand logical
achievement in fact, which the modern spirit of discovery
has to set over against the wonderful but fruitless theories
of antiquity. In this form 1t has outgrown the Iimits of this
treatise, and though every detail of 1t would always be more
entitled to a place in a system of logic than those useless
syllogistic subtleties, which n deference to our extravagant
love of classical literature we have to be always repeating,
still I am forced to confine myself to the enumeration of the
stmple logical thoughts, which are merely prehminary to
calculations 1nto which we cannot at present go any decper.
But 1n doing so T am conscious that a gap 1s left, and must
pomt out that this gap needs to be filled, though I do not
attempt to fill 1t myself

1 In the first place we must make 1t clear to ourselves
what we mean by the probability, which we have just learned
to measure 1n the simplest cases mathematically It does
not mmply any positive assertion on our part touching the
real future occurrence of the event, to which we attribute 1t;
it does not express any objective property or nature belong-
g to the event, but denotes throughout what is purely
subjective, viz the degree of confidence, which we may
reasonably accord to the future occurrence of a particular
case, when all that we have given us to go upon in forming

Locrc, Vor 1I 1
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our judgment 1s the number of cdses possible under the par-
ticular given conditions and not any actual ground carrying
with 1t the necessity of one of them to the exclusion of the
rest let, in accordance with § %81, the probabihty that a
particular side of the die will face upwards after the throw
=1/, the probability that one of the five other sides will fall
upwards =%, then all that these two numbers signify 1s
this, that Zefore the throw the trust we may reasonably
repose 1n the occurrence of the first case must stand to our
trust 1n that of the second 1n the ratio 1 5, they contain no
positive prediction that the one or the other will occur, or
that on repeating the throw the one will occur more fre-
quently than the other We postpone the question, how far
such an inference from the calculated probability to the real
cvent 1s permissible

2 If two mutually independent varable conditions B
and A" may lead to #» and #' different cases respectively,
the chance that a particular case 1in the one senes will
comceide with a particular case i the other 1s equal to the
product of the chances, which each of the two has in 1ts

1
m m
own series, 1 ¢ to the product of R where » and =

1espectively signify the number of favourable chances be-
longing to each mn virtue of the constitution of 1its condition
Bor B' If two dice are thrown, the side which the ones
shows uppermost has nothing to do with the <ide which the
other shows uppermost , but cach die has 6 sides, each of
which may fall uppermost, and cach of these may with
equal possibility coincide with any one of the six sides of
the other, there are thus 36 possible cases and the pro-
bability of each single one of them 1s Y4, =", Y, 1If
however we look upon 1t as making no difference, which of
the two similar dice shows the one and which the other of
two different numbers of points, the probability of any two
mn particular concurnng = 2 Y, = /4, for if we throw but
one die or the die A there 15 of course but a single chance
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of any particular side falling uppermost, but 1f we throw two
dice, that 1s in case of the combination B+ B!, there are
always two chances 1n favour of any two differently marked
sides falling uppermost to‘gether On the other hand the
probability that two similarly marked faces will fall upper-
most together must still remamn =Y/, for there is only
one combination which can produce a particular doublet.
Lastly, if our object be to throw both dice together and
get a particular number of points between the two, the
sum 7 has most probability = Y/, = 8/,, for it has 6 favour-
able chances 1n the combinations 6 41, 5+ 2, 34 4, each of
which occurs twice, the smallest probability,viz 7/ attaches
to the sums 2 and 12, each of which can only be produced
n one way

Again, suppose we put 1n an urn 5 17 black and 3 white
balls, in a2 second urn B! 6 black and 4 white balls, and
then ask what chancc there 1s of drawing two white balls,
one from each urn, 1t 1s evident that in this case as in the
last what the one hand grasps 15 quite independent of what
the other hand has grasped , but the probability of drawing
a white ball out of the first urn 1s 7 = 3 favourable chances
out of 2o, the probability of drawing a white from the
second urn 1 7'=4 out of 1o Now there are 10 balls
in 7', and we may draw a white ball from B with any one
of them , also there are four whites among these ten , con-
sequently the chance of one of these four being drawn along
with whatever we draw from the other urn would be */,, but
as the chance of our drawing a white ball from that other
urn was only */,,, the chance of our drawing two whites

m m
together one from each urn will = PRl f2o + Yo = Yo
We should get another result if we gathered all the balls
into one vessel and drew twice out of it, taking care how-_
ever to restore the ball first drawn before we drew a second
The result of the second draw would then as in the above
case be independent of that of the first, for each draw the
I2
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probability of a white ball being’drawn would =7/, so that
the probahility of two whites being drawn in succession
would =7/, 7/, = *,,, that 1s Jfo say would be less than
in the first case The difference of the two results may
seem strangely great, as without calculating 1t one would
hardly suppose there was any essential difference between
the two modes of proceeding , there 1s however, inasmuch
as 1t 15 harder or easier to draw onc of the white balls just
according as there are more or fewer black balls mixed with
them The chance, 7/, of drawing a white out of the whole
collection of balls amounts no doubt to "/, of the chance,
viz '/, that there 1s of drawing a white out of the urn which
contains 2o balls , for the same reason however it amounts
to only "/, of the other chance '/, which 15 the chance of
drawing another white from the other urn, which contains
o m all  Consequently the chance of drawing two whites
by the second method 1s only Y/, 7/, or**/, of the chance
of obtaning the same result by the firit method ., we have
in fact ¥/, %= "% It 1s better to be quite clear on
this point, so I will take a sull simpler example  Tet us
assume that the win 2 contains but one white and no black
balls, while 5 contains one white and one black , then if
we draw from B we arc certan of onc white ball, whose
probability therefore = 1, and we may draw, cither a white
or a black from B’, with erther of which 1t may concur,
thus the chance of either of these cases, one of which
consists 1n two whites following one another s ', =1 Y/,
Such 15 the result got by the first method, that of dividing
the balls 1n separate urns By the second method how-
ever, which consists 1n putting them all in one urn, we are
certamn of nothmg, for the first as for the second draw the
chance of a white 15 the same = ?,, and that of two whites
in succession =, that 15 to say smaller than it 15 upon
the first method

3 Suppose the vanations of a condition B produce a
series of cases of the kind f, but the actual occurrence of
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one of these cases modifies the condition B! which leads to
consequences of the kind f*; the chance that a particular
case of the sertes / will comncide with a particular case of the
series f! 1s equal to the préduct of the independent chance
of f nto thaf of ' as modified by the occurrence of the
former We get such a case by shightly modifying the last
example If we put back the first ball drawn into the urn,
which contans 30 balls, we leave the second draw inde-
pendent of the first, but if we do not restore 1t, the urn will
only contain 6 white out of 29 balls, the chance of still
drawing a white becomes %,, and that of alighting on two 1n
succession = "/, %, and 1s only about o 88 of the chance
which there was of drawing two successive whites, when the
ball first drawn was put back into the urn  This was to be
expected, as the number of white balls 1s now proportionately
less than that of the black, among which they must be
sought Under this head fall many of the problems to
which the calculus of probabihity may be apphed, and great
carc must be taken to discriminate them from the former
class We very often have to do with events, whose chance
of recurring 1n the future depends on the number of cases,
in which on previous occastons either they themselves or
others standing 1n a definite relation to them, have been
realised , and 1t 15 not always easy by analysing this inter-
dependence t8 ascertan the influence, which the occurrence
of one case cxercises 1n conditioning the probability of the
one to be next expected

I have no space to 1illustrate this by examples, but shall
give an instance of a different sort. An eye-witness imparts
something he has seen to someone, who in turn imparts the
information to a third person Now we know from experi-
ence that the further news travels in this manner the more
distorted 1t becomes, and accordingly 1t has been propoesed
to ascertain what degree of trust may be reasonably reposed-
1n a statement 1n proportion to the number of people con-
cerned 1n 1ts transmission to us I do not believe that any
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amount of calculation will really shelp us to answer the ques-
tion. To begin with, 1t 15 not quite plain what we are driving
at.  An allegation 15 either nght or wrong ; but if wrong 1t
deviates more or less from the tmth, and we might assign
to 1t a greater or less degree of credibihity according as 1t
deviates more or less, supposing 1t to be possible to measure
against one another the different amounts of these deviations.
But this we shall seldom be able to do, each term of a
judgment, expressing an original observation, can be taken
apart and falsified 1n a way peculiar to itself and when falsi-
fied can he variously combined with other terms, the
aggregate of errors thus arising cannot be regarded as con-
stituting a scries of terms, which we can compare together,
and we should thus have no available standard by which to
estimate the objective credibility of the statement as handed
down  But after all this 15 not what we really want, we
want to ascertain the particular degree of trust which may
be based on our knowledge of a single condition, which we
have stated, viz of the number of times a nt of intelligence has
been handed on from person to person before it reaches us
But hcere the objection at once occurs that this condition of
transmission does not 1 itself contain anything that could
at all justify us mn predicting a gradual falsification of the
statement transmuttcd  When, as in the above example, we
have drawn a white ball and removed 1t from the vessel,
which has n it 30 balls, 7 of them white, we know that the
conditions of a fresh draw are changed and we know exactly
by how much, on the other hand 1f we restore the ball we
are equally certain that the conditions arc the same as before,
that the second draw 15 a #es integra so to speak and its
chances the same as those of the first It 1s to the latter
not to the former case that the problem now before us cor-
responds, the mere fact of transmission, taken n itself,
cannot cause me to transmt somethmng else than I have
heard, so far as the mere transmussion goes there would be
not a2 mere probabihity but an actual certainty that the last
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hearer will accurately receive the ornginal statement. Thus
the falsification of a statement depends not on the number
of times 1t has+been passed on but on the size and sort of
errors made n 1t each time 1t has been passed on, conse-
quently our kfiowledge of the number of tumes 1t has passed
from mouth to mouth will only help us to estimate 1ts trust-
worthiness, 1f the size of the various errors be either constant
or a regular function of that number. There 1s not the least
ground for assuming any such thing, we see 1t to be quite
the reverse 1if. we really reflect on the very various cases
which may occur  The eye-witness 4 may or may not have
wished to communicate anght what he has nightly observed ,
his hearer B has or has not understood him arnght, or he
may have understood him and yet destre to hand it on him-
self 1n a distorted form , a third person €, who intended to
distort afresh what he already misunderstood, may chance
to hit upon the actual truth in what he communicates, If
we consider all these possible conditions we see clearly that
the trustworthiness of a communication in no way depends
in any regular manner merely on the number of times 1t has
passed from mouth to mouth We disregard these con-
ditions because we are ignorant of them, but i1f we had the
power of knowing them all the question would answer itsel{
and we should not need to calculate 1t at all  All we can
do 1n the matter therefore 15 to make utterly arbitrary as

sumptions in regard to all these conditions, which would be
tantamount to bringing the whole thing down to the level of
arithmetical examples, which had no bearing on or applica-
tion to real events Such would be the following sort of
calculation say that we hear and i turn report anything
with such accuracy as to deduct one tenth of 1ts credibality ,
then after the 2oth repetition of the statement its credibility
would only be 0 ¢ =0 1216, only a httle more than '/, of
what 1t was onginally Here all 1s arbitrary assumption
1t 1s arbitrary to assume that the credibility diminishes n
geometrical progression, instead of anthmetical, the latter
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1s quite as conceivable No lesss arbitrary 1s 1t to suppose
at all, that the exponent or difference of term from term
must be equal, the result too which we thus reach has no
meaning , 1t might perhaps be true of frivolous street gossip,
but as regards serious historical traditions 1t 1s a gross
exaggeration of the rate at which thewr untrustworthiness
ncreases.

4 Given certain facts we have to conjecture their true
causes , we must calculate the probability with which the
given effects would follow from the various possible causes,
and sclect that cause as the true one on presupposition of
which the facts would most naturally follow I draw four
times 1n succession from a bag, and draw from 1t 3 white
and 1 black ball, restoning the ball each time, and the ques-
tion 15 asked what number of balls of each sort must the
bag most probably have contamned in order to give this
result  In order to answer the question we must know the
whole number of balls in the bag, in order that we may be
able to statc the number of conccivable combinations
capable of causing the given result  Suppose there were
4 altogether  Now to account for the result at all there
must be at least 1 white and 1 black , how many more of
each kind remans indefimite | there are 3 possible combi-
nations, which we can assume 3 whites + 1 black, 2 whites
+ 2 black, 1 white + 3 black  For these 3 ‘‘ombinations
the chances of drawing a white are respectively *,, %,, Y/,
of drawing a black Y/, %,, %, , the joint chances however of
drawing 1n 4 successive draws 3 whites and 1 black become
on these various assumptions #/,,., %%/ ", consequently
the first assumption, that 3 whites and 1 black ball were 1n
the bag, 1s the most hikely, at the same time the fractions
got give the particular probability which each of the other
two posscsses A very simple consideration confirms this
soluton  Had the bag had in 1t but a single white, accord-
ing to the third hypothesis, we must 1n 4 draws have
grasped 1t 3 times while we only once grasped a black ball
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out of three which offered themselves,—a supposition ob-
viously less probable than four draws in which each ball has
its turn, It may be noticed that this calculation of course
presupposes that the diffement causes, which we can assume
n order to acCount for the given facts, in themselves possess
equal probability, this was the case here so far as any dis-
tribution of the two colours among the 4 balls was 1n itself
quite as posstble as any other, where the probabilities of
the causes are not equal, due account must be taken of the
same 1n our calculations.

5 When we see the same result repeat itself under the
same general condition /A we are led to expect it to occur
agamif B recurs The chance of its really doing so admits
of being calculated A bag has n 1t two balls and 1t 15
found that so often as we draw we always get balls of one
colour, say white, so that the colour of the other ball re-
mams unknown to us Hence we expect to get a white
upon drawing a third time, supposing ourselves to have
drawn twice How shall we measurc the probability of our
expectation ?  One ball must be white, so that there are
only two possibihities, either the other 1s black or both are
white  Now two whites have already been drawn in two
draws, and the probability that this which has happened
would happen becomes on the first assumption /,, on the
second = 1, *consequently the odds in favour of the rival
assumptions stand to each other as 1 4 and ag therr sum
must be = 1, the first must be put ='4, the other =7,
In case we make a third draw the odds in favour of the
white are !/, on the first assumption and 1 on the second ;
the sum of the favourable chances presented by both as-
sumptions taken together 1s thus '/, Y, +*, 1=%, Inthis
case the actual event had occurred and we only knew and
calculated the @ prior: chance which 1t had of occurnng
under two nval presuppositions as to 1its conditions, but
even where we have not this knowledge, we may draw an
inference as to the chance that an event will recur from the
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number of times we have actually observed 1t occur. Sup-
pose we are quitc 1gnorant of 1ts conditions and grounds and
only know that an event £ has once occurred under certain
conditions, say at some critical mement of time 7, it may at
first sight seem as 1if the chance of its occurfing a second
time under the same conditions was exactly as great as 1ts
chance of not occurrmg atall  But this 1s a miscalculation
were 1t true the observed fact of its having once occurred
would be ignored 1n our calculation, and as the same re-
flexion might be fairly made after the event had occurred
for the mth tune, we might find ourselves in the absurd
posttion of mantaining that the fact of an event having
occurred cven an infinite number of times did not make 1ts
occurrence next time any more likely than it would have
been, if 1t had never yet occurred at all 'This however
would be evidently paradoxical, for every fresh repetition
of an event 1s a fresh and additional testimony to the con-
tinuance of the unknown causes on which 1t depends, and
so strengthens the probability of 1ts occurring again Ow
condlusion therefore i regard to the first case must be this

that £ will not occur 15 m atself just as ikely as that it will

but for the existence of causes which bring about £ we have
the testimony of thts one observed case of 1ts occurrence

for the cxstence of causes which prevent Z' we have no
thing but the bare possibility  We consequeatly have two
reasons for expecting £ to recur, where we have only one for
expecting 1t not to, as the two chances stand to one anothet
m the ratto 2 1, while their sum must = 1, the chance that
£ will recur =/, In general therefore, if an event £ or a
particular cyclical course of hike events £ has been observed
m times without any exception, the probability that £ will

m+1
happen again 1n the same way 1s = —— , in this fraction
m+2

the denominator represents the sum of conceivable cases,
since after 7 real cases have occurred there are always two
additional cases, which we can think of as occurring, viz. the
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repetition or non-repetitich of £, the numerator as usual
denotes the number of favourable chances I think this
simple deduction of the formula will satisfy the reader, 1t 15
to me as convincing as the more obscure analysis, by which
it 1s usually obtained One sees that as = increases the
fraction approaches nearer and nearer to umity, and so it
becomes more and more nearly certain that £ will recur
The example usually adduced 1s that as the alternation of
day with might has been now historically attested for 5000
years, the probability of the same alternation recurring to-day
=1,826,214 1,826,215, that 15 one may bet 1,826,214 to
1 on its occurring again  Now 1f 1t 1s true of calculations of
probability in general that they do not express what will
actually occur in the future, but only the degree of subjective
confidence, which we repose n themr occurrence, 1it1sina
certain sense doubly true of these cases, as we clearly feel
when 7 1s a very small number For then the assumption
from which we start 1s that the number » of cases in which
£ has been observed to occur testifies with a certainty pro-
portional to the magmtude of » to the continuance on the
next occasion of the causes favourable to £ and this
assumption 1s itself but a probability, the strength of which
1s somewhat arbitrary, and of which we only know that it
increases with the increase of 72 Properly therefore the
formula would not directly measure the probability that
£’ will recur, but the probability of this probability, which
comes to this, that not only the value to be assigned to
the probabihity, but also our confidence in this value
approaches nearer and nearer to certainty as z indefinitely
Increases

6 A future event may be fraught with good or evil for us,
and 1t 1s usually a sense of these consequences to ourselves
which impels us to gauge the strength of our confidence in
its happening. We shall shape our motives and actions
according to its strength, and these will therefore depend
doubly on the lkelihood of the event £ and on the com-
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parative amount of the advantage we hope to derive from
it. . If we multiply the probability of Z into the amount of
attendant advantage we get what we term mathematical ex-
pectation, which thus admits of being precisely determined
Let a game be so arranged that the player géts two thalers
if on the first toss he throws heads and five thalers if
he throws first tails then heads The probability of the
former case 15 = 7/,, its expectation =7/, 2, the probabihty
of the second case 1s = '/,, 1ts expectation =/, 5, lastly
the aggregate expectation of winnings when play begins can
only be the sum */ of these two expectations, for though
the two lucky cases exclude one another according to the
arrangement, yet the expectation of winning must clearly be
gieater when both the two prizes are offered than when only
one, and the expectation of the one must be exactly left
over, if the cxpectation of the other 1s reduced to nothing
by the gradual diminution of the prize assigned to it The
same reasoning would apply, 1if 1t were agreed that the player
should receive two thalers 1if he threw heads the first time,
and then another five 1n case tails followed The two
winming cases are then compatible with cach other, but here
too all that can be won 15 either two or seven thalers, and
the chance of winning either1s '/, In this case then as n
the former °/, of a thaler represents the aggregate expecta-
tion of the player and the utmost he can reasonably stake
upon 1t Suppose again that of different events £, £, £,
which we may capect, some are fraught with evil, others with
good consequences to us, 1n that case 1t 1s casy to see that
the aggregate expectation which we may entertain, if by our
own actions we are wilhng to nsk therr happening, must
equal the difference between the sum of the mathematical
expectations of the favourable events and the sum of the
expectations of the unfavourable ones  If this difference be
a negative quantity it expresses the magnitude of the risk we
run or, more correctly speaking, the magmtude of the anxiety
we should feel  This principle 1s wide and important 1n 1ts
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apphcations ; by means of® 1t we are not only able to deter-
mine what bets and games of chance are fair and equitable
—a sort of calculation we could as well do without as we
can do without its object-e-but 1t also assists us 1n arranging
the most serious public and private business, such as the
management of finances, the undertakings of trade and the
organisation of all sorts of 1nsurance companies

7. This 1s the place to mention one other idea Even
the mathematical expectation of an event does not deter-
mine 1ts value for us irrespectively of our own condition
before 1t occurs, n judging of 1ts real value for us we must
take this condition into account A moment’s joy to the
miserable or a tnfling gift to the poor 15 of greater value
than a fresh triumph to the fortunate or splendid winnings
to the nch  No doubt as a matter of fact one that has
much 1s wont to desire so much the more, but in this
respect logic takes the pont of view of equity, according
to which 1t ought not to be so 1n assuming as a self-evident
principle that the relafrve value of an advantage bears an
mmverse ratio to the advantages of the position to which 1t 1s
added, 1t expresses the standard according to which a man
seems to be justified in desiring to improve his condition,
when the good things available for this improvement have
also to satisfy the wants of others This general law does
not admit of® being mathematically applied, unless all the
advantages of a situation and all the good things requsite
in order to better 1t admit of being mathematically com-
pared, 1t 1s therefore chiefly of use in regard to the increase
of a capital, which can be expressed in money Let ¥ be
a capital which we have already got, and z the addition
which 1t 15 to receive then this increase of V' may always
be regarded as the sum of an nfinite number of smaller
increments each of the size €z, the relative value however
of each subsequent (z+ 1)th augmentation by a 4z 15 1n
inverse proportion to the size of J7 as already enhanced
by the preceding increments, that 1s to V'+%4 z, and would
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thus = “V-ii wdz In this formula £ 1s a specific coefficient,

which differs with the different sorts of cumulative advantage,
but 1s constant for all z of thessame kind and does not
admit of further determination in the abstract, and as 1t
forms a common factor n all values which we can compare
we omit 1t i what follows The relative value of the
aggregate increase by z 15 then the integral of this ex-
pression, in which we must replace # 4 z by values of z
ranging from o up to 5 1t 15 therefore
=log(V+2z)—log V

In accordance with this formula we should find that for a
capital ¥ = 1000 the relative values of the increase when
Z = 1000, = 2000, = 3000, = 4000, are approximately 1,
T 6,22 3 that s to say, they grow very much more
slowly than do the mcrements themselves For the different
capitals ¥ = 1000, = 2000, = 3000, = 4000, the relative
values of the increase, when each 1s aygmented by z=1000,
are appronmately o 301, 0 176, o 125, oog7 When we
have thus calculated the relative values of the advantages
which some event will bring us, we may multiply them by
the chance there 15 of thewr ever being attamned which we
will call 72 by this means we get m log (V%') for our
moral expectation of them, 1 ¢ the mathematical expectation
of these advantages rcduced to their relative values, and
this 1s what 1n all sorts of enterprises determines the amount
of nsk we may prudently incur 1n view of some prospective
advantage We have assumed the factor » to be constant
however high z 1s, 1t may be so, but it may also be a
function of z or of ¥ + 3z, in which case of course it 15 to
be included under the integral sign and brought into the
mtegration In pomnt of fact there are many sorts of under-
takings 1n whrch while the first success 1s hard to win,
subsequent successes become easter and easter, or in which
the possibility of further success diminishes with the increase
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of what has been won. Ldstly the formulae do not help us
to measure all that one may wish to measure. By treating
z only as the sum of 2z without taking account of the
time # which 1t takes to aclieve the summation, they neglect
the distinction between gradual and sudden mmprovements
The real, actual, or physical values of the two may be the
same, but thewr psychical effect, or, to put it simply, the
pleasure they occasion, may be different, and this after all
enters as a factor into the idea of the comparative value of
*an advantage Let us assume first that the extent to which
a particular satisfaction admits of bemg further enhanced
= II/, if Vrepresents the degree of satisfaction of the same
sort to which one has already attained, and secondly that
the increase 1n the satisfaction generated remains propor-
tional to the size 2 of the sudden increase 1n the advantage ;

z
then Y will measure the pleasure duc to the accession of 2

But 1t 15 easy to see that these are not the only concervable
assumptions, 1t might even possibly be found that the
cventual enjoyment 1s also a function of =, 1e of the
chance that 3 will occur  we might perhaps be more deeply
affected on winning a satisfaction, of which we had almost
despaired, tharol on winning one of even greater comparative
value that was more probable.

283 The last observation just touched upon problems
which have not as yet been brought within the range of
calculation, though there 1s nothing to prevent their being
so brought, if an advance 1n psychological knowledge should
ever afford us starting-ponts from which to grapple with
them  Other problems there are to which it 1s but an 1dle
play of words to try to apply the calculus of chances For
although this method of inference does start from our
ignorance of the special grounds, which condition a par-
ticular event, still it makes certain presuppositions, which
we cannot neglect In the first place 1t presupposes the
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truths logical and mathematica, of which we must make
use 1n order to be able to calculate at all The truth of
special laws, limuted 1 their action to a group of facts, the
non-existence of which 1s just as concewable as 1s therr
existence, may, as we shall presently see, be proved by
means of calculation, but from what basis could one
legitimately start to show the law of 1dentity or the doctrine
of disjunctive judgments to be more or less probable? The
very simplest determination of any probabilhity presupposes
a disjunction of all possible cases to be given, that each of
these cases 1s 1dentical with itself and not the same as any
other, and that each of them 1s exclusive of the rest It
follows that before we set about to prove an event, or a
state, or a series of events to be probable, we must have
presupposed the particular content n question to be part
and parcel of a world, in which universal Jaws demarcate
what 15 true from what 15 untrue, what 1s possible from what
1s impossible, what may eastly occur from what may not.
But the caleulus of probalilities 15 subject to other
limitations besides these  The object, which its problems
concern, must be regarded by it as not mercly thinkable
1n the abstract, 1t must also presuppose the presence of
conditions, which necessitate the rcalisation of one of the
disjoined cases to the exclusion of the rest, to use the
language of 1ts formulae there must always be a certainty
= 1, which 15 the sum of all the probalnhties of the par-
ticular cases, which we can think of. This was noticeable
in our examples throughout Jf a die has been thrown or
f two have been, we can determine the respective chance
of any of the particular cases which may result, but unless
we specify how many dice are to fall and how many times
In succession, it 1s quite mmpossible to determine the scqpe
of the disjoined possibihties and the umity by reference’to
which the chances of each are to be severally measured.
It follows that we can only calculate such events as depend
on one another within a regularly ordered world, ultimate
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facts, which contain an indé&pendent absolute being of their
own, we cannot calculate It would be mere senseless play
of wit to reason thus prior to all existence there is the
same chance of the existemce of something as of nothing,
but one or the'other must take place ; therefore the chance
of something existing 1s =Y;: but this something would
necessarily be either one or many, consequently the chance
of there bemng many elements 1s Y/,, and the chance of
there being one 1s '/, : lastly assuming that there are »
elements, they may be all alike, or some different, or all
different, the case of these being all alike would be but
one of the » cases which would thus arise, and consequently

. 1
its probability 1s = am’ Prior to all existence, we must

observe, there can exist no ingenious spint to mnstitute such
a calculation of what will be, could we conceive however
of such a spirit as existing outside the world and speculating
as to whether 1t 1s likely to come into existence or no, still
that nothing would mnvolve no condition of any sort, which
would necessitate a real settlement of the alternative pre-
sented 1n thought between being and not being, so that
the end of the whole matter would still be nothing But
suppose the alternative to have been somehow settled in
favour of being, this being could not possibly be some-
thing, which ®were merely thinkable iz abstracto, 1t
must be capable of existing and can only be some
determinate being, which excludes all other thinkable
being. Such determinate being would from the very
beginning have a certainty of 1its own = 1, while the
probability of all other kinds of being would be not
exactly = o, so much as an 1dea without any assignable
meanming It would be different 1f we wished to determine
the probabihity of these ultimate facts from given data
on the assumption that all reality i1s bound together by
law, these given data would (not as the ground of their
reahty, but as the source of our knowledge of them) con-
Logic, Vor. 11 K



130 DETERMINATION OF INDIVIDUAL FACTS. [Book 1L

stitute a condition which would compel us to assume the
one or other form of those ulumate facts to the exclusion
of the rest.

284. There 1s one other poin# we shall do well to bear
mind In probability we have after all no more than a
measure of the confidence we may legitimately place m the
occurrence of an event, b¢fore 1t has occurred  Affer 1t has
occurted however what was previously 1its greater or less
probability does not continue to attach to it as a permanent
praperty, from which we may regressively draw some other
conclusion 10 regard to the causes of 1ts being realised than
yust thuis that they have actually come about We are
victims of all sorts of ilusions on this point  For example
an event £ occurs, which on previous calculation was very
unhkely to occur as compared with a whole class of cases,
which for the convenience of thought we gather into one
and collectively oppose to it as a second rival case non-£
i such a case we are apt to wmagae that not only a special
and pecubar but a Zugher cause was nccessary 1n order to
bring about £  To take a common 1nstance  some object
1s of little significance, almost unknown and seldom spoken
of We stumble on 1ts name once, after which 1t meets our
eye again and again in conversation, in books, in periodi-
cals, here 1s a coinadence, the chance of which, if calcu-
lated beforehand, was nfinttely small and we call it a very
strange ncident  But a moment’s reflexion will convince
us that there 1s very little strangeness about 1t, how 1n-
finitely more numerous are the cases in which the incident
does not turn up than those in which 1t does! How many
names just catch our ear once without evet being repeated
m such a way that their repetition strikes us as odd! To
put what I mean in a perfectly general way, let us suppose
there to exist some condition B or some group B of different
but co-operant conditions, these according to the different
and 1n the abstract equally possible vanable attitudes, which
they can assume towards each other, would bring about a
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number # of different results £, the probability of each
individual £ 1s then =—:; and by consequence the same as
that of every other defertuinate E, but, if # be infinitely
great, nfinitely small as compared with the probability that
any one differently of all the remamning z—1 events will
happen, which we collectively oppose to 1t. But the latter,
the collective probability has another significance than the
former-—the individual, for all the z—1 events cannot be
realised, but only one of them to the exclusion of the rest.
A famous nstance will 1illustrate the extent to which we
may be led astray by such false companson of things, which
are essentially different The planetary system, according
to Laplace, and so far as he knew 1t, consists of 11 planets
and 18 satellites , we are acquainted with the revolutions of
the sun, of 10 of the planets, of the moons of Jupiter, of
Saturn’s ning and of one of his satellites, the rotations of
these bodies together with their revolutions form a group of
43 movements 1n the same direction, would we assume
that this unifornuty 1s all a matter of chance, we find on
calculating 1t that the probability of such an assumption
being true 15 something less than umty divided by four
billions I have no doubt that fresh advances in astro-
nomical science will leave this number substantially correct,
but what follows ? Sumply that the particular cause or group-
ing of causes adequate to produce this state of shings 15 or
has been real. It does not follow that this grouping of
causes 1tself requires any other cause than just that so-called
chance, by which we mean no more than that the mutual
relations of several realities, which we presume to form a
group, may without contradiction be combined 1n an infinite
number of ways. Out of all these four billions of possible
cases never more than a single one can be realised, and no
matter which of them it be, we shall feel just the same
surpnise at 1ts happening 1n particular as we should have at
any other of the four billions, had s# happened. The case
K 2
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would be utterly different, if all those other dispositions of
events really formed a single second case, capable of being
realised as such, in that case its chance, denoted by four
billions, would have at least #dmitted of being directly
compared with the probability of the other case, i e. with
umty, although even then the sort of conclusion would not
have been justified but only rendered more attractive. No
doubt a plausible attempt may be made to justify the re-
duction of the whole number of cases to a single parr of
alternatives , nothing, 1t may be said, but this given disposs-
tion of all masses and motions could secure the stability of
the planetary system and the continuance of its movements,
no onc of the mithon other arrangements would have served
to produce this state of equihbrium We concede all this,
but mught 1t not be also pleaded m favour of each of the
other antangements, that 1t too had 1n store for the planetary
system a particular destiny of 1ts own, that on presupposition
of it alone among the many millions of posstble presuppost-
tions could that pecuhar destiny be fulfilled, so that if the
umqueness of the result constitutes a claim to a higher
ongm each of these rival dispositions may with equal nght
prefer such a ddaim? It would scem then as if it was not
the umque result as such, but the umique result which was
better than its fellows, which finally prevailed But why
should superionity in atsclf constitute improbability?  And
after all 2ondd this case which ulumately prevailed be better
than others? No doubt as things are our blood 1s ever
fresh and new, yet at the expense of for ever circulating 1n
the same forms, but 1s 1t really and without qualification a
finer thing that 1t should crculate as it does than that 1t
should not? The perpetual repetition of these forms may
no doubt appear very grand to us to-day, to-morrow may 1t
not strike us as rather tedious? Would 1t not be a finer
thing 1if the planetary system were not m such stable
equibibnum, »f all its relations were for ever changing, so
that vegetation and natural beauty, ammals and man should
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develope 1n ever new and interesting forms and history be
really the history of a progress, of a mamfest advance,
mnstead of the chronicle of a cycle of ever-recurring events ?
And to conclude, mnasmuch as the heavens are infinite,
may not all the milhons of differently ordered systems be
actually realised therein? With us the system of equil-
brium, at unknown distances the rest? And then surely
our own system would only possess such reality as its
probability entitles us to claim for 1t, it would be but one
among milhons

2856 Thus far we viewed the calculation of chances as a
mere means of ascertaining accurately the confidence we
may repose in the occurrence of future events There now
arnises a natural desire to know how far these previous calcu-
lations are as a rule confirmed by the actual course of
events The answer usually made 1s that the more numer-
ous the cases, which make an cvent # possible,'the more
closely does the number of times 1t actually occurs tend to
comcide with the number calculated We can only get an
answer that 1s at all trustworthy by means of experiments of
the simplest kind, 1n which care 1s taken to restore after
each mth experiment the group B of conditions, upon which
each particular case F depends, in such a way as to leave
the composition of B exactly the same after as before that
experiment, differenced only by the vanations, whose in-
fluence on the net result of the series of experiments 1t 15
the very object of our enquiry to ascertain, taking care
at the same time to prevent the entrance of any alien cause
not imphed 1n the 1dea of such vanation, whether that cause
consists 1n external circumstances or in a change of the
object of the experiment or in unfair intervention, on the
part of the person experimenting. These conditions are
fulfilled 1n experiments made with dice. We calculate before-
hand that, if two dice are thrown once, the chance of getting
a particular combination of points, € g. 5.6 =/, = 0 056,
which for a thousand throws would be 56; if now
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we make trial of these 1000 throws one after another, and
find, as in fact has been found to be the case, that the
specified combination occurs 5o times, we see that this
number already approximates pretty clearly to the number
calculated ; yet more when 1n 10,000 throws 1t rises to 57o.
Each single throw in such a case depends, if we leave out
of account the nmform or changing resistance of the air, on
the following conditions on the veloaity with which and
the angle at which the die 1mpinges on the receiving plate,
upon the position of 1ts sides and corners at the moment of
mmpact, upon 1ts own clasticity and on that of the plate
We may regard the last of these conditions as constant, for
as we should expert from a calculation of 1ts probability,
the die will extremely seldom touch the same pomt of the
plate, so that the elasticity of the point of mmpact will not
change to anv appreciable extent, 1f 1t was the same to begin
with for all points of the plate  If, however, we would still
regard 1t as variable, 1t may be included, just as well as the
shight and gradual changes 1in the shape and clasticity of the
die, among the vanations of the conditions, the effect of
which 15 being investigated , for since the two changes do
not depend on each other, but may co-operate, they do not
when taken together favour one particular throw more than
another, but favour now one now another indifferently
The first-named condition, the velocity and direction of the
die, depends of course on the movement of the hand that
casts it, but were one even disposed to favour a particular
throw by this means, one could bardly do so effectually ,
for affer we have obtamned a particular throw, we neither
retain a clear recollection of the group of muscular feelings,
which accompanied it, nor are we able to reproduce the
exact movements, on which those feelings depended, so as
to exactly copy the throw, and the least deviation would
have the effect of favouning some other combination of
points than what we wished to throw  These very changes
therefore of our movements are among the legitimate
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variations of the conditiods of the result we are investi-
gating

The same advantages are presented by a rotating drum,
into which 7 white and p hlack balls are introduced and-into
which each time we have drawn we reintroduce the ball
drawn before draming agamn  If we then turn the drum we
do not of course restore exactly the same position to the
balls, which they had before we drew, but still we only
produce one of the vanations of this position, with the mn-
fluence of which we wish to become acquainted. If we
distinguish the whole condition 5, upon which the event #
1n each separate case depends, into a constant and a vanable
element, we may say that in the first case the shape of the
die forms the constant element as does the number of black
and white balls in the second, while the vanable element
consists 1n the first case of the velocity and direction of the
die, n the second case of the relative positions of the balls
and the diwrection given to the hand in drawing If we
actually make the second experiment the result obtained 1s
sumijar , the greater the number of draws the more nearly
does the ratio between the numbers of the white and black
balls drawn approach to the ratio between the numbers 7
and p, in which they were present in the drum

288 Theoretical considerations have been based on the
results of thése experiments, which I cannot persuade my-
self are correct A vicious circle 1s involved 1n all attempts
to show that the results mentioned occur always with an
intelligible necessity  In the first place one cannot argue
from m senes of experiments, in which we have really
obtained 1t, to its being obtamed in every (m + 1)th series,
so long as the unknown varnations of the conditions, which
have there produced the said result and would produce it
here, are individually subject to no rule whatever. For the
1dea that they will at least on tkhe whole continue to com-
pensate themselves 1n the same way here as there—and 1t 15
only on this condition that the attempted universalisation
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of the observed results would be permussible—this idea, I
say, has no obsectrve vahidity, nor 1s 1t to be deduced from
anything we already know to be real ; 1t 1s indeed simply a
way of expressing our subjective and almost tautological
maxim, that that 1s most hkely to occur i reality, which
previous calculation shows to be most lkely. Provided,
that 1s to say, no uniform cause gives the preference to one
of the possible cases of the kind F over another, we must
ascnbe the same chance of being reahsed to all cases, which
in their idea are co ordinate or equally possible, m which
case all that 15 meant by saying that some particular fact or
event 15 to be expected as most probable 1s just this, that in
a great number of expeniments the acfza/ number of times a
case & occurs 15 equal to the calew/ated number I this
expectation 1s verified 1n 2 series ‘'of experiments, that has
actually occurred sm times, which defore the occurrence was
the most probable but it does not therefore become a
demonstrable necessity that 1t should agamn occur in every
(7 + 1)th series of expertments, that mdeed remains the
most likely thing we can eapect, when we are brought face
to face with this new series of ewperiments, but it may
always turn out to have been a wrong expectation

In the second place no single series of expeniments can
really comprise an mfinite number of experiments, it must
always stop short at some fimte number, however large
it be  Thus 1t can never be a real fact of observation,
that the number of acfua/ realisations of F approximates
without hmut to the calowfated number as »n increases 1t
15 always an inference from the facts. Now assuming
that mn # expenments we reach a pomt at which the two
numbers coincide or that they have so nearly comcided
that thair difference need not be considered, it would
be a very arbitrary procedure to break off the senes just
at this point It 1s obvious that the law of such equality or
approximation comes true if we continue the series till
1t comes true and no Jonger. But what 1if we prolong the
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series? Possibly the theoretical and the real results will
converge still more; possibly again each additional round
of n experiments will have the same or nearly the same
result as the first had, awd the difference 4 will not be
sensibly diminished by prolonging the series - and to these
possibilities we may add any other less regular succession
as a/so possible. Only these different suppositions have
not the same amount of probability; so long as we con-
sistently avoid presupposing any constant cause, which
In a senes of experiments to be made might give one
case F a preponderance over others, our most probable
assumption 1s merely, that as » goes on increasing the
number of observed realisations of / will continually ap-
proximate to the number of them calculated beforehand
If in a large though lUmited number 7 of experiments
this expectation 1s nof venfied, a constant or uniform
condition may be chargeable with the result, though 1t
may also be due to the combmation on no prnciple of
variable conditions  As often however as our expectations
are verified by what really occurs, we are presented with
a fact, at which we cannot feel any surprise just because
1t was beforehand not improbable, but still a fact of which
we can just as httle prove that 1t was necessary as we
can prove of the verification of any mathematical.chance
that 1t was Hecessary In the experiment with the drum
and balls an uniform proportion gradually revealed itself
between the numbers of the differently coloured balls
drawn; I cannot believe that this uniformity 1s really
explicable, if that means anything more than probable.
The distinction made between the constant and the van-
able or accidental causes which jointly produce an effect
1s a very true and sigmificant one, but this 1s not in my
opinion the place to appeal to it It 1s argued that
however irregular the successive arrangements of the balls
may be, there still remains one constant element, namely
the unchanging proportion’ of white to black balls; this
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in a great number of draws mwsf make itself felt by
producing some constant effect. for there is no reason
to suppose that just where the hand alights balls of one
colour will be found oftener than in proportion to thew
relative number 1if such were found to be the case, we
must, 1t 1s argued, break with our supposition and assume
some constant collateral cause which favours that colour
Agamnst this view 1t may be objected that the constant
causes spoken of could not make themselves felt by merely
being there, but only so far as they act In the experiments
with dice the shape of the die and the position of its
centre of gravity were such constant causes and both took
effect 1n each single case In virtue of the former the
die could only fall on six sides and not on a seventh,
in virtue of the latter 1t could not help falling on one of its
sides instecad of coming to rest on one of its angles or
corners, on which of 1ts sides 1t should fall, however, was
just what these constant causes did not deterrmne It 1s
the same with the expeniments with balls in a drum, two of
the conditions are constant, firstly the colours are only
white and black, so that no blue or red ball can be drawn;
secondly their numbers » and g are constant, though the
relative numbers of the few balls which come within reach
of the hand cach time 1t draws are none the less to be
classed as varniable elements in the conditidén, hence 1t
follows that this constant condition, the ratio 7 . g, does not
take effect, though it actually exists I do not therefore
see the neccessity of assuming—what contradicts our pre-
supposition—a constant collateral cause to account for the
apparent anomaly of a different proportion of balls being
drawn to what 1s in the urn  On the contrary all that 1s
needed to produce such a result is that the positions of
the balls should be changed on no principle, and such
wregular change 1s just what we presuppose and try to
bning about by turning the drum. Such change of their
positions renders possible every and any combmation of
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the balls, makes it possiblt even that all the balls of one
colour should be missed and even that this exclusion of
one colour should be repeated over and over again in
successive experiments, eyerything being designedly so ar-
ranged that each (7 + 1)th experiment 1s entirely independ-
ent of the mt, All that can be said aganst this 1s that
it 15 the reverse of probable, all that 1s probable is that
the number of times a ball of a particular colour 15 grasped
will tally with the number of balls of that colour which
there are in the urn. But this too 1s no more than a
probability , 1f 1t be nearly verified by experience we have
got a fact, not inexplicable, 1nasmuch as we see quite well
how easily the causes which contrnibute to that result may
come together, but not explicable in the sense that one
could demonstrate both that and how they mus? thus con-
cide n the long run of cases, whereas, when the cases are
few 1n number, there 1s no must about 1t.

287 In the foregoing examples we were cognisant of
the nature of the constant causes as well as of the extent
to which those which were not constant might vary , hence
we could n anticipation of experience make assumptions
as to how often an event they conditioned would occur,
and find our assumptions verified by experience. We now
turn to events of which we know neither the constant nor
the vanable causes, but which we observe to occur over
and over agamin. What conclusions can we draw from the
regulanty with which they occur? Here we know neither
how many are the cases, which are barely possible, nor how
many chances 1n favour of the event in question there may
be among them  The only distinction we make 1s between
the occurrence or non-occurrence of E, regarding as cases,
in which 1ts occurrence 1s possible, all those which realise the
particular centres of relation, which being given make £
intelligible, and comparing with the numbers of these the
number of cases in which 1t 1s realised. The constant and
vanable causes on which bhindness depends are hidden
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from us; but the number of cases in which this defect
may owing to those causes occur 1s equal to the number of
the population. If we compare with the entire number
of persons belonging to one generation the total number
of blind people among them and conceive of this com-
panison being extended over several generations, we can
quite see how 1t would transpire, whether such a constant
ratio 15 on the whole to be found between the two numbers,
as would point to the presence of a group of constant causes
favourable to blindness 1n the mass of men, but in the 1in-
dividual modified 1n their effects by variable causes. But
this 1s not all, in most cases 1t will probably need a con-
siderable length of time for the vanable causes to realise
themselves by turns 1n such completeness that they cancel
each other’s influence and allow the constant ones to assert
themselves  Hence 1t 1s usual to try and discover units of
time, 1 which the ratio of the actual to the possible cases
of £ becomes the same, due regard being had of course
to the penodical changes to which the number of the latter
are lhable  Now the year happens to be the particular unit
of time during which most of the vanable conditions, which
affect men at all generally, run through the cycle of their
possible values, and so the first question to ask 1n investi-
gations referring to human affairs 1s naturally this  within
these unifs of time does the ratio of the ¥ctual to the
concetvable cases of £ remamn umform or approach to
uniformity? The answer to all these questions may just as
well be negative as affirmative. If an event £ occurs at
all frequently during a certain pertod of time, there must
be within that period some constant cause of 1it, at least
in the scnse that some ratio easts, which to a defimte
extent promotes the combination of vaniable causes which
favours £ Then as often as an unit of time recurs and
the same proportion of real cases to possible ones 1s repro-
duced, so often are we warranted n the regressive inference,
that that constant cause has existed. But 1t 1s not at once
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clear how we can argue forwards, that for the next equal
interval of time the same proportion will hold good as a
predetermined law. Such an assumption can only be re-
garded as the safest rule t9 go by in judging of the future,
when no data are known pointing to the intervention
of some change in those unknown conditions. If the
rule holds good as foreseen we are justified 1 once
more making the same regressive inference as before,
and sure enough the oftener we can make 1t, the
oftener that 1s the rule 15 confirmed by the facts, so
much the stronger becomes the probability, that the
group of conditions, which has remained constant over
so many umts of time, will remain unchanged for the
future To more than this probability however we can
never attain, and so 1t 1s very unsafe to characterise the
results of such observations as Zewws of what happens, or
actually to speak, as we sometimes do, of laws of big
numbers, as if the mere bigness of a number of compared
cases must of necessity introduce a regulanty in the course
of a certain class of events, which has no independent
foundation in the nature of those events and their con-
ditions A law, as we have seen, 1s an hypothetical judg-
ment and enunciates the necessary vahdity of a consequent
provided the antecedent be vahd Statistical laws must
not aspire to satisfy this definition or they certainly lose
their value, for they say no more than this* z 1n the next
unit of time 7' a// known and unknown conditions be as
in the last, then will the sernies of all the consequences,
consequently also the sum total of L, be the same. Of
course 1t will, for if we suppose the past to take place
over again, it will wear just the same aspect as 1t wore then.
Those who talk about statistical laws no doubt do not mean
to be guilty of tautology, on the contrary they mean to
state their antecedent clause categoncally, that 1s, to assert
that such an identity of all conditions will take place,
it 1s obvious however that such an assertion can never



143 DETERMINATION OF INDIVIDUAL FACTS. [Book1l

be certatn, but only probable.' Such propositions there-
fore are not laws, but analogres, which extend a proportion,
which has held good 1n 7 cases, to the (z+ 1)th, not proving
but only assuming that betweer # and z-+1 there 15 no
change 1n the conditions on which their validity depends
288 Among events, which 1n their frequent recurrence
depend at once on constant and on vanable conditions, may
be properly classed our own observations, by which 1 mean
the simplest kind of observation, viz the measurement of a
quantity given 1n an act of perception Here the constant
cause consists 1n the true value of this quantity, for this
under entirely similar conditions would always have the
same effect on our susceptibiity  The vanable causes are
the external arcumstances and the changes in our psychical
state, which modify that effect in different ways on different
occasions of 1ts repetiton To eliat from the different
measurements thus obtained, the true value of the thing
measured, would be mmpossible if we ascribed to the
measurements made every concervable degree of 1naccuracy
that would mean that we thought we nught substutute for
the values found any others we liked as more correct, and
that would be stulnfying the very 1dea of a measurement
We therefore presuppose that knowledge, aputude, and
attention have combined tw make the measurements fairly
trustworthy and only liave a chance of error very small
compared with the magnitudes themsclves which have to
be measured Now suppose we wish to determine some
single unknown quantrty 4, at first every i1solated measure-
ment we have of 1t must pass muster as a true determination
of 4, for even if we had doubts of 1ts accuracy we do not
know how far or in what direction to rectify it and have
ho grounds to go upon On the other hand though the
quantity 4 can only be one and the same, observation may
give us different values for 1t, we have then no absolute
ground for trusting one value more than another, and as
we must now suppose all our observations to be more or
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less erroneous, we are most probably nght in fixing its true
quantity at a value, whose assumption involves the least
sum of errors in the measured values. The anthmetical
mean M, 1.e the sum ofsall the measured values divided
by the number of measurements, 1s thus to be regarded as
the most probable value of 4 The difference between
this mean A and the true value 4 1s the residuary error,
which, so long as we have no other accessory conditions by
which to determine 4, cannot be got nd of, but only
reduced by multiplying the number of equally careful
observations

On the other hand if we have repeatedly measured
different quantities 4B C, and are still furmshed with other
conditions, which the values thus obtained must satisfy, 1t
may be that the different arithmetical means, which would
individually give the most probable values of 42, will not
collectively satisfy these accessory conditions, and so stand
in need of rectification For example, we may have re-
peatedly measured the three angles of a triangle and found
that the sum of the mean values thus obtained amount to
180°+ 2°, this 2° being incompatible with the nature of a
triangle will point to an error 1n the result, which must have
ansen out of errors i the measurements and can only be
got nid of by altering the values found But the reduction
required may'be distributed 1n very various ways among the
three measured angles, and the question anses, what sized
error may be most probably ascribed to the measurement of
each angle This suggests an enquiry based on principles,
which if not demonstrable @ priwr1 are at any rate very
probable and in harmony with experience,—an enqury into
the relative probability of the occurrence of errors in our
observations generally. In the idea of a careful observation
as such there 1s nothing to mmply error at ali  The chance
therefore of our having hit on the truth 1s always greater
than the chance of our having fallen into any particular
error. Similarly it 1s involved in the presuppositions, on
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which the eliciting of true values from observations always
depends, that the chance of large errors 1s less than that of
small ones, and the chance of positive errors exactly equal
to the chance of negative errog of the same size. Ths
suggests one way of picturing the problem, Let a straight
line be chosen as the axis of abscissae, take in it any
starting-point to correspond to a total absence of error, and
from this point let there be divided off 1n opposite directions
absussae +a, +83, +7, in ascending order of magmtude.
At the point of no error or zero-point draw to the line an
ordinate of any length, symbolical of the chance of there being
no error this will be the longest of all the ordinates, and
all the others, drawn at the points +a, +8. will diminish
in length symmetnically on both sides of 1t according as the
errors symbolised by a3y, the respective chances of which
they denote, mcrease 1n s1ize  But expertence at the same
time teaches us that the chance of errors does not simply
decrease in the same proportion as their size increases  So
long as the errors are tnfling the chance of them decreases
less rapidly than their size mcreases, but the greater they
are the faster does their decrcase in probability outstrip
their increase ih sive Hence the line joming the upper
extremities of all the ordinates cannot be formed of two
straight lines, meeting over the zero-point and symmetrically
approaching the aws of abscuissae on both siles, in such a
way as to form a triangle with a segment of the axis  On
the contrary the hine 1n question 15 a curve, the vertex of
which lies above the zero-point and which branches out
therefrom 1n two symmetrical hmbs, which are concave
towards the axis of abscissae  The course of the curve 15
thus easily followed mn the neighbourhood of 1its vertex, it 1s
not so ecasy to follow as 1t approaches the axis We may
regard errors of any size as possible, errors of even infinite
size , these too will have their degree of probability, -
finitesimal though 1t be , 1n consequence each limb of the
cune must ultimately become convex toward the axis of
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abscissae and approach 1t asymptotically. But we need not
take into account such infinitely large errors; we may
consider that 1n careful observation, errors which transgress
by the whole amount of tye value to be measured, do not
occur at all, the curve will then remain concave and cut
the axis at two points

I cannot here go nto the lengthy investigations which
have been instituted with a view to determine more exactly
the most probable form of these curves, their equation and
from that the chance that an mdividual error will occur.
Still T should like to give my reader some 1dea of the
means to this end ultimately employed 1n such speculations,
though I will not follow them more closely than my purpose
requires I will at once drop out of sight the tracts of the
curve which approach the axis of abscissae, we are only
concerned to ascertain the chance of such errors as we
must expect to fall into even in careful observations, and
accordingly we shall only consider a short arc of the line,
which lies on either side of the apex We have seen that
this line cannot be a straight line, the next sumplest thing
to assume 1s that its equation 1s of the second degree The
symmetrical values of the ordinates on this side and that of
the zero-point are possible on such an assumption, accord-
mgly we make 1t and choose from among the sections of
the cone, whith however all lend themselves to the exper-
ment,—the circle  Let the longest ordinate 7, drawn at the
zero-point of the abscissae, denote at once the true value of
the quantity to be measured and the magnitude of the
probability that this true measurement has been obtained
In our observations Let the abscissae +a, +8, +v
denote the size of the errors by which the different
measurements diverge from the true value », for the
present we think of these as expressed 1n parts of this true
value, so that +a+ 3 are for » = 1 proper fractions of
unity, while if we take » = » they must be replaced by
t7a, +73 ..; finally the ordinate y which corresponds to

Logic, Vor. I L
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each abscissa denotes the chance' there 15 of that particular
error 1n measurement being made, which dewviates from the
true # by the size of this absassa 1f then we assume that
the equation of the circle holds for the curve question,
y 18 =+ 1—x*, where x 1s the general expression for the
changing values @, 3,7 Now we saw that the chance that
different and mutually independent events will concur 1s
measured by the product of their respective chances
Bearning this i mind we shall see that where, as here, we
are dncctly compelled to assume a number of errors 1n our
measurements, berause these do not harmonise with an
ulterior condition, and where, moreover, various combina-
tions of errors may he assumed, which would all satisfy this
condition, that combination of errors 15 the most likely and
should be assumed, which allows to the product of the
individual chances of error the highest value Now this
product consists of nothing but factors of the form
7+/1=x' and 1t clearly reaches the highest value, when all
the several factors take on at the same time the highest
values compatible with the conditions of the problem  This
happens, when 1n all factors at once the subtractive elements
—here the sum a’+4 34y —are reduced to a mmimum
This mmimum value presupposes, as one easily finds out,
that the sum of the errors a4+ 8+ = o, and this can
only be the case, when these first powers of th® errors have
different signs, and must be the case when the arithmetical
mean of the observations to which they belong, 1s taken to
be the true value 7 of the quantity to be measured We
thus find that this obvious and in simple cases satisfactory
prinaiple falls wathin the lines of the process of determining
7 by means of the sum of the squares of the errors  Now
suppose we have made m observations of a quantity and
have denved different arithmetical means from them, by
crediing them each with this or that error and correcting
it accordingly, our method seeks to determine that par-
ticular mean which comes nearest to the truth, inasmuch
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as it rests on the most probable combination of such
corrections.

In the above we have not tnied to exhaust the subject, we
have only just approachgd it in such a way as to give a
general 1dea of what 1s meant by this method of the Zas?
squares and of how 1t came to be called by that name Our
brief exposition will not serve as a basis for a number of
more delicate solutions, in regard to which as well as 1n
regard to the introduction of the calculus the reader must
be referred to the classical exposition of Gauss and to the
text-books which found upon that exposition. It must be
borne 1n mind that the valhdity of the method always
depends on certain very probable though not strictly
demonstrable presuppositions, for its full and adequate
substantiation we must look to the results to which,
especially 1n astronomy, 1t has led



CHAPTER X.
Of Elections and Voling.

289, Errctions and voling are processes of framing
judgments , judgments, that 15, whose validity we mean to
cieate by our own decision, and not merely to acknowledge
The logical calculus has taken account of these processes 1n
various ways It has been asked what expectation of a just
verdit, or of a proper decision, or of a wise election, can
be based upon different forms of procedure, but, as
questions  bike these can never be answered apart from
special and arbatrary presupposibons of a psychological
kind, I shall here exclude them, and confine myself to the
cnquiry nto the means of attaming what 15 formally the
object of all voting, namely, a decision that shall express as
completely as possible the collective will of the voters,
independently of the degree of wisdom that may guide the
several wills which go to compose it ¢

In common hfe such a collective will takes the shape of
public opimon, and the matter which 1t affirms or rejects
has been gradually defined by the countless reciprocal
influences of all who have the power of manifesting mcli-
nation or aversion  But a logical treatment presupposes
that the matter 1n question 1s already put mto shape as a
defimte proposal ¥ or a series of proposals ¥, I#, Z, that the
expression of will takes place by simple acceptance or re-
jection of what 1s so put forward, and finally that there 15 2
defimite and limited number .S of equal votes, to which and
to no others 1t belongs to establish the collective will
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290. To take the simplest case: 1f there 15 a single
proposal ¥ put forward, and a decision absolutely must be
arrived at, the only possible ground of determination 1s an
Absolute Majority. It 1sgthe only result which cannot help
occurring either for or agamnst V', supposing the case of
equality of votes to be provided for by some fixed agree-
ment as to a casting vote, or as to giving the preference to
the affirmative or to the negative conclusion But there
are great himitations on regarding an absolute majority as
the true expression of what could nghtly be called the
collective will of the voters The several votes are them-
selves no exhaustive expression of the several wills ; being
restricted to ‘Yes’ or ‘No’ they have no means of dis-
tinguishing a deaided will for or agaimnst from mere accept-
ance or non-resistance  This constant defect in all voting
can only be remedied by previous Discussion  This allows
fiting expression to different intensities of affirmation or
rejection, and gives scope for the mfluence of personal
authonty, which has to lose 1its power in the actual and
formal voung in which the votes must be counted and not
weighed It 15 for the individual’s sense of propriety to
decide how far in the subsequent giving of the votes
account is to be taken of the division of feeling for and
against, which after discussion 1s at least known to all,
Other convéntional rules, such as the requirement of a
two-thirds’ majority, diminish this evil without removing 1t
the only unambiguous result would be unanimity, but neither
it nor the two-thirds’ majonty can be required without
endangening the certainty of conung to a deusion So
these two regulations are only appropriate where there are
other weighty reasons for giving to the conservative pre-
ference for the existing state which 1s known, an advantage
over the impulse to innovations whose result 1s unknown.

291 No general reason can be found in Logic for
departing from an equal value for all participating votes;
but in actual lhfe there have been both farr and unfarr
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reasons constantly operative to attach different weights to
the votes, so as to give an advantage whether to greater
wisdom, or to the more important or the more specially
menaced 1nterest, or to claims to peculiar preference which
had some historical onigin It 1s sometimes done by
stmply counting the single vote of the preferred person as
equal to several votes, sometimes by breaking up the
totality of voters into a number of groups in each of which
a separate vote 1s taken, and substituting the majonity of
the majorities which anse 1n this voting for the absolute
majonty of the total number, sometimes by having recourse
to indirect voting, 1in which each of the groups transfers its
right to a delegate and leaves the decision to the majonty
of these nominees

The first case requires no separate consideration, the
last withdraws itself from all logical treatment in cases
where the deputy so commussioned has to vote indepen-
dently himself, and not to represent a decwsion already
taken by his electors For the certainty with which the
result in that case corresponds to the collective wil de-
pends upon the doubtful rehabihty of the electors’ judgment
in estimating the agreement between their deputy’s senti-
ments and thcir own  On the other hand, the second case,
that of division mnto groups which are to vote separately,
has the following determinable pecuharities

1 If we take the total number S of the votes
as = 2m 2n,one of these factors indicating the number
of groups made, and the other the number of votes 1n each
group, then (m+1)(#+ 1) will be the number of votes n
the absolute majonty of the several absolute majonties
which result within these groups And this value remains
the same if we substitute for one or both of such even
factors the odd numbers next above (2 7 + 1) (2 n+1)
Suppose M on the other hand to be the simple absolute
majonty of the total number of voters S when voting with-
out subdivision, we may easily convince ourselves that
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(m+1)(n+1) 15 less than M for all uneven .S which are
greater than 7 and for all even § which are greater
than 12, and so in all cases that need be considered
with reference to voting, Thus 1t 15 always possible by a
suitable subdivision of Sto bring about a decision resting
on the minority of the total number of voters, and i1t may
be asked which modes of division are the most adapted for
making this winning minority as small as possible A
precise answer to the question would be far more lengthy
than the matter deserves, for in application we shall always
have to .be satisfied with an approximation, because our
precise estimate would be made useless by any trifling
acadent that prevented a vote from bemng given on which
we had reckoned So I content myself with what follows,

2 It we consider .S as the product of two even or of two
uneven factors, and thus either

=z2m znor=(2m+1)(2n+1),

if we replace 7 1n the formula for the winning minority by
an expression n terms of z and S, and 1f we differentiate
with respect to », we obtain as condition of a minimum
27 0r 272+1 = +/ S8 which gives the other factor s = v/ S,
and therefore m =

If we take .S as product of an even and an uneven factor,
= 2m(2 n+ 1), we obtain 1n the same way, as a condition
of a minimim that the even factor = 4/ 2 S, which gives
the uneven = +/ 3} § The manner of therr deduction pre-
vents either of the formulae from applying precisely 1n these
cases where both the number of votes and that of groups
can only mncrease by entire units, and not continuously; in
particular, their application cannot be regular for small
numbers of whose amount a unit is a considerable fraction ,
and lastly, the advantage of odd numbers over even, as the
winning minornty for (zm+1)(z #+ 1) 15 not larger than
that for 22 2 s, will also be detrimental to the influence
of these rules Stll, for high values of S, as umity, or the
difference between odd and even, forms a progressively
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smaller fraction of their amount, these two formulae really
give the two least values of the required minonties. They
are obtamned by separating .S into two factors either as
nearly as possible equal to cachtother and to the square
root of S, or one of them as exactly as possible double the
other Thus 225 considered as 15 15 and as 9. 25 gives
the two least minorties 64 and 65, but as 5 45 and 3. 7%
the larger ones 69 and 76, 11025 as 105.r1o5 and as
147 75 the least nunorties 2809 and 2852, while on the
other hand as 175 63 and as g 1225 1t gives the larger
numbers, 2gg2 and 3065, and finally 20,000 breaks up to
best advantage a- 200 100 and as rz25 160, with the
munorities 5151 and 5103 In the case of small numbers
the influences of the different conditions cross each other
very markedlv, 36 taken as 6 6 gives the minornty 16, but
even as 4 9 gives the smaller mmonty 15 because of the
favourable mfluence of the odd factor, the most advan-
tageous subdivision 15 3 12 giving 14 as the mmonty, for
n this the even factor 12 comes nearer to the square root of
2 .S=72 (which is greater than 8) than does the even factor 4
in the division 4 9 On the other hand 81, being the square
of an unevcn factor, has no subdivision more favourable
than 9 ¢ giving 25 for the minonty, the other into 3 27 1s
too remote from both conditions  For 144 one minimum
49 15 obtained out of 12 12, the other 45 0ut 6f g 16

3 In the first of the most favourable cases, that of
equal factors, the winning minority, expressed 1n terms of .S,
=(1+]} /3“)’, in the second, that m which one factor 1s
double the other, 1t =

(1+1v28) (1 +1V1S)

Both expressions approxumate to the value ] .S (only the
second does so more slowly) as S becomes greater, but
remamn always greater than that fraction as long as S does
not become mfimite  Thus the winning minonty has a
lower himit, and can never, by the most advantageous sub-
division, be reduced to a quarter of the total number of votes
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4 Funally, S may be a prime number, which in any case
can only be made divisible 1f increased or diminished by a
single unit at least: 1 e for the present purpose, by giving
to one of the groups a gingle vote more or less than the
others have A choice 15 therefore inevitable, and may be
exercised as we please, beyond a doubt 1t 15 equally justifi-
able to consider 67 as 66 + 1 and as 68 — 1, making 1n the
first case 5 classes of 11 votes and 1 of 12, 1n the second 3
classes of 17 and 1 of 16, if 1t 15 required for the sake of
farrness that the majorities which make up the winning
minority shall always include those of the more numerous
classes, we shall obtamn n the first case 3 6 +1 7=25, m
the second 3 g=27 When once this path 1s open, 1t 15
followed even where therc 1s no need, and then the mn-
equiﬂlty of groups 1~ readily put up with as long as it
remains within reasonable imits , and it further diminishes
the winning minorities very considerably  Thus we obtamn
for 64=6 g+ 1 10the minority 3 §+1 6=21 (evenif
we make a rule of requiring the majority of the larger group
to be m 1t) while 8 8 only gave the greater minonty 2s.
We all know that this resource has been abundantly em-
ployed from Servius Tullius downwards to a very unfar
extent, which must look for its justification not to Logic,
but to politics

292 Wheh we come to choosing between different pro-
posals ¥, W, Z, logic as such would make requirements
that diverge from the usages observed in practice If a
number of persons desire to unite in a collective determina-
tion such as to produce the greatest general satisfaction,
they ought not to obtain the result as an mevitable conse-
quence of a summation of declarations of will, none of
which takes account of any of the others A rational will
must attach mmportance to not giving its decision without
knowledge and concideration of the other voters’ mnchna-
tions or aversions, opposed to its own, especially as the
necessity of finally declaring itself in a bare Yes or No leaves
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no means of finding expressxon'for the different intensities
of 1ts volition and so of secuning for 1t neither more nor less
than the just measure of effect Previous discussion, to
which I referred above, cannot gntirely satisfy this require-
ment ; for if everyone wanted to declare himself completely,
the discusston would turn into voting, only without the
precision of form which makes the ascertainment of the
fAnal result easy and certasn So an attempt must be made
to effect by the actual mode of voting as nearly as possible
what discussion aims at doing

It we consider V), 1Y, Z, as three persons, one of whom
15 to be elected, we may adopt the followmng procedure A
prelimnary vote upon all three candidates at once would
show what degrce of approval each of them meets with,
compared te the others  If no one of them obtained an
absolute majonty of the votes, the relative majonty could
not be taken as decsive except 1n elections of very small
motnent , but it has an importance which may be seen 1n
everyday Ife  The candidate who has the most votes
compared with the others attracts attention and often gains
the other votes as well, but just as often his prommence
arouses antagontsm, and compels his opponents to combine
in support of a rival  Hence 1t 15 the general rule to require
an absolute majonty , 1t gives the only security that the sum
of negative votes must be less than that of affirmatives, and
that thereforc the will of the majorty has been hit upon,
and this 15 the #/tima ratio which must always give the final
decision when opimions remain unreconctiable and yet a
collective resolution 15 indispensable

But further , 1if an absolute majornity has been obtained'
for one of the candidates, say for ¥, stll it 1s neither
essential, nor night in atself, to accept this at once as the
decision  This prelmmary voting only showed the number
of voters who preferred or postponed each of the candidates
to the others, the degree of such preference was left

' (I ¢ m the preluninary vote.]
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undefined, and so also was the feelng of each voter to the
candidate whom he has not named. To bring this to hght
a second and tripartite vote would be required, being a vote
of Yes or No upon each ¢f the candidates separately so as
to give each elector the possibility of directly recording his
vote against any particular candidate, while before he could
only express 1t by preferring another to him  If we suppose
that 1n the first voting 7 obtained 11 votes out of 20, ¥ 5,
and Z 4, then, excluding incomprehensible inconsistency on
the electors’ part, every candidate will retain 1n the second
process the votes of those who preferred him to the other
two m the first, but the remamning votes may be very
varously divided It 15 possible that /" may now meet with
a deaded opposition of g votés, while Z who was only pre-
ferred by 4 may find no opposition at all and win 16 votes
more , and # may get 10 of the 15 which he had not
before

To obtain a final result out of this it must be considered
that the votes obtained in these different votings are of
unequal value Those of the first process showed how
many voters thought a candidate the best, and though their
approval may have been very different in degree still we
may rcgard all these preference votes as homogeneous and
attach the same weight » to all of them  For the best that
anyone can say of a candidate with reference to the election
as such, 15 that he 15 for him, whether he respects him
more or less apart from this 15 indifferent, for every election
can only aim at the best result under the given conditions,
and at not the best absolutely, any one who 15 for ¥ or W
under the given conditions 15 for him altogether  The same
assumption holds of the negative votes in the second voting,
anyone who has the opportunity of pronouncing directly on
¥V or Wby Yes or No, and votes agamnst both, 1s absolutely
against them, and has accomplished his will completely, as
regards this election, if the vote of rejection 1s carned, ne
matter how thoroughly he may hate or despise ¥ or I/ 1n
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-other ways. So all the unfavourable votes may be con-
sidered as homogeneous and assigned the same weight ¢.
But those favourable votes which are only obtained 1n the
second voting are obviously of lgss value than those which
were obtaincd in the first, they are only permissive, whilé
the others were preference votes; and this difference, which
marks a middle grade between voting for and voting against,
15 of course of importance for the election 1n hand. Still,
what weight a permissive vote ought to have compared with
a vote of prefetence, 1s a question which the voter who gave
it could probahly not answer with precision, besides, his
acqiescence would not indicate the same degree of approval
tor every candidate to whom he gave it, but a greater,
perhaps for J¥ than tor £ Thercfore, though 1t at once
molyes a sertous falure of accuracy, yet the only possible
attempt to make a general estimate even approximately of
the difference of the permissive votes from the preferential
1 to assign to all votes of the former class a common value
2 which must be a proper fraction ot m, and the amount of
which can only be fixed by convention  On these assump-
ttons the votes would be calculated in the above example as
follows for I, 11 m—q p for I, 5 m+ 10 p—5 ¢, for Z,
4m+16p, and o finally, if we arbitrarily take m=g¢ (giving
the preferenual vote equal weight with the vote of 1¢jection)

m
and p=_ (giving the permissive half the weight of the

preferential), the result would be only 2 votes for #7 on the
other hand 5 for 7} and lastly 12 for Z, in marked contrast
to the result of the first voting

Various circumstances combine to make these logical
requirements unrealisable in practice  In the first place, on
grounds of social propnety, we should desire to avoid voting
agamnst persons altogether  Next, even if 1t were admatted,
there would be great reason to doubt whether the second
voting would be carmned out with the requisite impartiality,
even supposing 1t to take place before the first Those who
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were determined to give their votes of preference to ¥ would'
probably not admit even to themselves that they could be
content with /7" or Z, and their 11 votes would appear in
the permissive voting too as so many votes agamnst /#and
aganst Z as well And lastly there would in every case be
the same preliminary question what was best to aim at with
a view to the matter in hand, whether the completest satis-
faction of the majority or the greatest average satisfaction of
all, and this would have to be determined before the ratio
of weight between affirmative and negative votes could be
fixed It need not necessanly be equality, on the contrary,
there may be cases in which a single unfavourable vote may
fairly balance more than a single favourable one, and the
decision would have to be obtamned not so much by the
greatest number of votes for a candidate, as by the lowest
number of votes against hun It clearly makes a difference
whether the matter 1n hand 1s the decision of some gravely
responsible business, say an election to some office of
political 1mportance, or whether 1t 15 the organisation of
amusements in common, perhaps the election of the president
of some social gathering In the latter case 1t would be
absurd to make 9 members out of 20 discontented 1n ordes
to give 11 others complete satisfaction , but in the former 1t
may be reasonable to satisfy the majority of decided wills
completely, rather than lhight upon a choice that only met
with the lukewarm approval of all  But 1t 15 just in the
second case, where the method described would give the
most desirable result, that the inadmissibiity of negative
votes makes 1ts application difficult , in the first, where 1ts
result might be less desirable, 1ts application would be less
difficult, for 1n this case the votes of rejection would be a
less serious shight, as they might possibly be directed agamnst
the views represented by a candidate and not against him
personally

203. There 1s another mode, a sort of process of elimina-
tion, that may answer our wishes when an election has to be
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made out of a very large number of candidates ; as when a
constituency has to name some one out of its own number.
It 3s usual 1n these cases to take a first vote by way of fixing
upon some three names which are the first to attract the
electors’ attention before minor considerations come in to
restrict 1t, and at present therefore appear the most desirable
to cach of the voters It 15 possible in this process to
attach distinctions to the order in which each elector names
or writes his three candidates - and to put the one mentioned
first above the others | but I assume for stmpheity’s sake,
that the order of nanmung 15 quite indifferent  Then 1t 1s
concavable, though very improbable, that the same three
candidates, 7, IV, £, may recewve all the votes, if this
occurs, 1t becomes impossible for a final decision to be
obtiuned by clection, for a fresh vote could not give a
majority for any of the three unless some voters retracted
their previous decision without any ground n circumstances
for domg <o In this and all similar cases the only re-
maming possibility 15 either the lot, or the decision of some
external will, e g that of a higher authonty

On the other hand, if /" and no one clse obtains a vote
from cvery voter, s election 15 decided beyond a doubt,
whatever number of votes /f"and 7 may have obtained,
for then there are no concealed votes of rejection which
nothing but want of opportumity has hindered from being
recorded  But supposing ! to have only obtamed an abso-
lute majonty, 1" and Z considerable minonities, and the rest
of the votes to have been scattered, then 1t becomes possible
that there arc such votes. So, considering our observations
above, we cannot hold it quite justifiable to break off the
election at this point and regard # as elected , 1t is better
to take a fresh vote for I# against 4, so that actually voting
against /" may be avoided by voting for Z, and vice versa
One of the two must obtain a larger or smaller absolute
majority  Supposing M 1s successful, a third vote as be-
tween him and }” will give a final decision  Of course this

-
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final voting will be wholly ‘siperfluous 1if the absolute majo-
nity which was 1n favour of ¥ on the first vote maintains
itself unaltered ; but a reasonable motive for a change of
feeling may have been furmished by the result of the second
voting If in it the votes fbr W and for Z are nearly equal,
it would prove either that 7’s opponents are not unmited, or
that no other choice meets with more umiform agreement
than that of 7] and this would give the previous majority a
reason for persisting 1n their conviction If on the other
hand W got all the votes, the majority 1n question might
think this a good reason for going over in the last vote to
the minority, already considerable, in favour of ¥ 1n order
to produce a result which should have no dectded opponents
Many more modifications are concervable , I will not follow
them out, for the discussion threatens to be longer than its
mmportance warrants, morcover 1t 1s at lcast doubtful
whether such a process of elimmation 1s really more flatter-
ing than open rejection And finally, ¥, who 1s elected,
may decline the post This alters the conditions with re-
ference to which the votes were given so completely, that 1t
becomes necessary to repeat the whole process of election,
or perhaps to make an independent selection of ¥ as a third
candidate besides }# and Z

2904 1If V, IV, and Z, are not persons, but legislative
proposals, there 1s no reason for shunning the direct nega-
tive vote, and 1t might be demanded on logical grounds
that a vote of Yes or No should be taken on each of the
measures proposed, but that the obtaiming of an absolute
majority by one should be no bar to voting on the others.
The decision would then depend either on the largest of the
majonties or on a fresh vote which would be final. This
procedure would cause those whose opmnion had gained a
considerable number of votes, to adhere to it 1n the final
voting ; but any who found theirs in a hopeless minonty
would have time to attach themselves in the final vote to the
opmmon which they hiked next best to their own and which
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might have a chance of gaiming the deciding majority by
their accession  Still, there 1s here too the same psycho-
logical reason which I mentioned before, agamnst this pro-
cedure, any one who decidedly preferred a proposal 7
would not declare freely that I#7or £ would also be tolerable
to him, but would be tempted to reject them both  There-
fore as i1t 15 the traditional rule that the adoption of one
proposal 1ps0 facto shelves all posterior ones, the order mn
which FI1"Z are put to the vote acquires great importance
as affecting the choice made T concur with Trendelen-
burg's statement’ of the wish that may be felt on logical
grounds respecting this arrangement, the most difficult pro-
blem of parhamentary tact, viz that the adherents of every
opinion should have an opportunity of emphasising 1t with
al! the weight they can command , of negativing what they
want to reject directly, not indirectly by the acceptance of
something else which has only thewr partial approval, of
affirming what they wish mmmediately and exclusively, not
by the rejection of something else of which they disapprove
only in part, and finally, that it should be possible for
everyone to begin by defending and recommending what
he thinks best of all, and only to retire upon his second or
third best after the first has failed  But whether the um-
versal accomphshment of this postulate for everyone entitled
to vote and 1n respect of every proposal before a meeting 1s
not as a whole frustrated by a fundamental contradiction,
whether, thercfore, 1t 1s concenvable that everyone's senti-
ments should be gratified by just those proposals being
broken up on the parts of which he thinks differently, and
Just those united which he wants to see accepted or rejected
together, demands no investigation It 1s quite clear that
in each case the solution of the problem can only be ap-
proached by an acumen developed in long and uniform
practice, after entenng thoroughly into the subject-matter
under discussion. The procedure to be observed can only
1 [* Ucber die Methode der Abstimmungen,’ Berlin, 1850 )
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be learned or taught by help of definite instances, not by
universal symbols representing possible cases, and only 1n
practice ; general rules can give very little help

205. It may happen tgybegin with that the proposals in
question ¥ W Z do not compose the complete disjunction
between the members of which there 1s a choice, but that
there 1s a fourth member consisting of the rejection of one
and all of them, 1e that speaking generally a new resolu-
tion 1s as such unnecessary, and it 1s possible to mamtain
the status qguo  There are two reasons that may lead to the
choice of this alternative , either the desire to protect that
particular stafus guo on principle against all innovation, or
the absence of an acceptable proposal among those put for-
ward, though on grounds of principle there 1s no opposition
to a reform It 1s important to provide expression for the
distinction between these two dispositions The mere re-
jection of all individual proposals successively does not
provide 1t , this only proves that the change which would
have been acceptable has not been proposed , but it should
be possible to reject generally and as such the invitation to
change which all the proposals have in common. This 15
effected by the motion to pass to the order of the day, that
1s, therefore, that the whole of the proposals in question
should be excluded from being debated or voted on, and so
their common element should be negatived 1n a correspond-
ingly general form Where anyone’s will 15 1 favour of
such a negative it 1s his parhamentary duty to contribute to
a full expression of the state of opimion by making this
motion, and not to content himself with throwing out all
separate proposals, until it has been rejected Even where
there 1s only a single proposal mnstead of several, the motion
of the order of the day may be in place, its meaning then
15 to reject not this particular proposal as such, but the
general intention out of which 1t has ansen and others
might anise. Thus the order of the day when voted without
a statement of grounds, may act as an expression of con-

Lesic, VoL 11 M
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tempt for a proposal that 1s ]e'gally or morally disgraceful,
or as a refusal to entertain one that is extraneous, and
beyond the competence of the voters, or finally as a nd-
dance of a dangerous proposal the mere discusston of which
1t 15 the mnterest of the commonwealth to avord. Or such
acts of rejection may he mitigated by a motived order of the
day, which recognises 1n its statement of grounds what there
15 1n the proposed measure that 1s just in itself, but demes
the propriety of introducing and debating 1t at that particular
moment.

208 [f two proposals ¥ and W are so related to each
other by way of subordination that /#1s an ‘amehorative
motion’ or amendment that aims at modifying the purport
of the substantive motion J by addition, omission, or
aiteration, then 1t 1s logically speaking a correct usage to
take a provisional vote on the amendment before the
final wvote on the substantive motion For no de-
cision on this latter can rationally be solicited from the
voters till 1ts wording 1s completely and unequivocally
settled , certainly not while its details are open to subse-
quent modifications the acceptance or rejection of which if
1t could have been foreknown might well have succeeded 1in
totally reversing the favourable or unfavourable impressions
which had been prematurely recorded 'The vote on the
amendment }3” serves to fix unequivocally the purport
which the substantive motion ¥ has when put to the vote;
therefore the rejection of /” annuls the previous adoption of
the amendment, which was only provisional

If there are several mutually exclusive amendments
and Z to a substantive motion ¥, or several accessory pro-
posals about the special modifications necessary to applying
¥ 1n practice (as often happens when details of quantity
remain to be fixed), the safest course would be to vote
separately on all such proposals and let the decision go by
the greatest majonty. Only if, according to the usual prac-
tice, the acceptance of one by an absolute majonty 1s to
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exclude all the others from being voted on, the order of
putting them to the vote becomes mmportant, and the
obwvious advice 15 to arrange the proposals so that the two
least divergent shall alwaysébe next each other. Thisis the
practice under a rather different form 1n both kinds of auc-
tion, that by bidding and that by offering?, and in these
cases people actually calculate, and quite fairly, on the un-
certainty in which each person who bids must be about the
degree of the others’ desire. For as the bid or 1ts accept-
ance’ by the buyer are alike voluntary, the customer 1s
merely declaring what value the object has for him accord-
mg to his own estimate and no nght of his 1s attacked by
the open competition of others or by his ignorance of the
absence of any eager desires but his own  Offering seems,
speaking generally, 1n favour of the seller, for 1t compels
the buyer to take the object at the highest price which he
thinks he can afford to give, though he would give less 1f he
could foresee the absence of competition, bidding 1s 1n
favour of the buyer because if there 1s such absence 1t 1s
available to him, if not, at least he has only to advance on
the last bid, and his time for decision 1s not excessively
curtailed This 1s a procedure 1n which an individual tries
by a contest with others to secure a legitimate personal
advantage ; so 1ts analogy 1s not 1n spirit very approprate
to the efforts of a mulutude to bring to pass by common
action a resolution advantageous to the common weal.
Still, in form, they must take pattern from the procedure of
‘offering,’ only, as a rule, 1t will be rare to find proposals
that can be so simply arranged 1n a quantitatively graduated
series , most commonly I Z. . . will differ in purport so as
to be hard to classify In that case they must be arranged
according to therr anticipated degree of conformity to the
general will , those that are furthest removed from the sZafus
guo, that demand the most extraordinary and ample mea-

171 e 1 a ‘ Dutch anction,” where the auctioneer offers successively
lower prices, and the first customer who accepts 1s the buyer ]

M2
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L]
sures, and therefore have little probability of success, would
have a claim to be put to the vote first; in order that, if,
contrary to expectation, they were destined to turn out in
conformity with the general will, the expression of that will
might not have been made impossible by starting from a
more likely proposal which might easily unite all the votes
with premature resignation based on that erroneous estimate
Mself, After the rejection of such extreme proposals we
might pass, as in the mathematical method of limnitation, to
the mean terms of the series which are more Likely in them-
selves , with the aim of procuring the final decision 1n
favour of the proposal which involved the least possible de-
viation from general satisfaction But all these rules are
ultimately inadequate, for instance, where the business 1s
to decrde upon a composite whole whose different parts can
only be discussed by degrees, 1t must always be impossible
while the special dehiberations are still proceeding to dis-
cover all the inconsistencies, inconsecutivenesses, and contra-
dictions which would arise from the ultimate conjunction of
all the details of the plan, perhaps vanously modified 1In
such cases, as 1n the case of amendments, the special de-
hiberations should be treated as no more than prelmnary,
and an assembly should reserve to 1itself the power, by a
vole on a second reading or by some final vote, to anni-
hilate the monster which its umited efforts have brought into
existence  Lastly, 1t 15 true that the formal aim of all voting,
to arnve at a collective will, would involve 1n the first place
the establishment of a decision Z such as to give all mem-
bers of the society the greatest attainable average satisfaction
M, considening the lesser satisfaction of one as compensated
by the greater satisfaction of another At the same time 1t
15 also to be desired that in order to the performance of the
obhgation ansing from the acceptance of Z an equal com-
pliance M were to be reckoned upon in all members, 1
have explained why the former end cannot be attained mn
perfection. The latter on the other hand 1s of course a
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desire unrealisable by logical means ; only this may be de-
duced as a logical rule which the nature of ethical ends
makes necessary to their realisation, that here (for Logic
can require 1t nowhere else) we should subordinate our
personal conviction to th® general opinion when different
from our own



BOOK III.

ON KNOWLEDGE (METHODOLOGY)

INTRODUCTION.

IN the enquiry instituted m the last book as to the means
by which we are cnabled to arrange the manifold content
presented to our minds under those 1deal forms of appre-
hension and connexion with which we became acquainted 1n
the previous book upon Pure Logic, nothing was said as to
the general question of logical methods with which a theory
of the nature of thought ordinarily concludes In passing
over the subject 1n that place I conceive that I was guilty
of no unpardonable omission, nor was i1t mere caprice which
led me to reserve that and other questions akin to it for this
concluding section of my work

297. Since the time of Anstotle philosophers have dis-
tinguished between the analytic and synthetic methods,
from pomnts of view essentially the same 1n all cases, re-
garding them as the two ultimate forms to which all
methods of scientific procedure which the movement of
thought follows may be reduced In the view of antiquity
any subject-matter presented for scientific investigation was
to be submitted to a process of dissectton which should
trace 1t to its simplést elements or to its most universal
conditions Thus the analytic method was a retrogressive
operation proceeding a princpratis ad princpia, while the
principles when discovered formed as 1t were the blocks
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which the synthetic or pfogressive method proceeded to
build up into the individual objects of experience.

The two expressions analytic and synthetic no longer
precisely answer to the instincts of modern speech, and we
might easily be tempte? to interchange their meamings
We no longer indulge the hope that a mere dissection of
the object presented can discover within it the principles
of which we are 1n search, experience has taught us on the
contrary that for the human intelhgence general principles
have largely to be created out of a combination and com-
parison of the mantfold facts of expenence, and they appear
to us therefore when we have arrived at them, as the final
outcome of a synthetic operation of thought In the same
way we are no longer disposed to limit ourselves to a point
of view which regards general principles as atoms of truth,
from the mere piecing together of which particular truths
are derived, to us, nghtly or wrongly, general principles
appear rather as containing within themselves a capacity
of development, and we regard the derivation of the con-
ditioned from 1ts conditions as consisting at least as often in
an analysis of the content of the conditions as i the com-
bination of them

But the question of language 15 not worth debating further,
for 1t 1s plain to begin with that neither of the two methods
can be carried out, at all events in any general application,
without the other. No method of analysis can arrive by the
mere dissection of the particular object presented to 1t, at a.
principle or a general truth, unless at every stage 1t compares,
the result @ of the last step with some general proposition 7'
and by endeavouring to bring it under the latter—that 1s to
say at this point by an act of synthesis—makes sure whether
a 1s an ultimate principle, or whether 1t may not involve
some contradiction for the removal of which it may be
necessary to continue the analysis further in one direction
or another. Nor need the proposition 7" which has to be
recognised m such a process by any means always belong
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to those formal logical laws whose supremacy over the
modus procedendr of every conceivable method is acknow-
ledged as a matter of course On the contrary 1t must
often, 1f any real advance 15 to be made, be a concrete
proposition which Logic cannot 'furmish, but which 1t has
to accept on purely extralogical grounds, and to which
the results arrived at by the analysis have to be sub-
ordinated

As hittle can a method of synthesis make any way without
the help of analysis Even supposing 1t to start with a
number of elementary truths 4, B, C 1n its hand, it could
never get beyond the tautological proposition that these
several truths are all true at once, unless 1t can go on to
show how by their possessing simultaneous vahdity in
respect of one and the same object this or that fresh con-
sequence x or y 15 necessarly developed But whether
x or y will follow can only be decided after an examination
of the nature of the object in question, that 1s to say by a
return for the time being to analysis  Such an analysis can
alone furnish us with the determinate minor premiss which
we require to combine with the general truths with which
we began, and which supply our major premuiss, in order
to proceed once more synthetically to a determinate con-
clusion.

It must be allowed that in certain departments the
synthetic method has the appearance of a greater indepen-
dence Thus geometry 15 able to create the objects to
which 1t desires to apply its general truths, as it goes along,
and the analytic statement of the dafa which are accepted
for the purpose of deducing each new proposition occupies
only a small place 1n its demonstrations  Still 1n reality 1t
cannot be wholly absent. And in the wider provinces of
scientific activity which are concerned with the synthetic
construction of real things, the progressive movement from
principles to facts 1s always preceded by a retrogressive
operation, consisting 1n a comprehensive analysis of the
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data, which is essential to determining for the synthetic
procedure 1tself the directions in which 1t has to look for
those minor premises with which its general principles
cannot possibly dispense

208 Thus in fact the didtinction between the two methods
runs up practically into the following antithesis, which has
long attracted attention :—the Analytic method 1s essentially
the method of investigation, having the discovery of truth
for 1ts object , the Synthetic that of exposttion, of which the
object 1s to exhibit a body of truths, whether obtained 1n
one way or in another, by direct or indirect processes, in
their natural and objective connexion And by exposttion
I do not merely understand communication to others, a
purpose for which an exhibition of the subjective process of
discovery 15 no less necessary and no less instructive, I
mean rather the framing of the results arrived at into a
logical whole, 1n which form alone they meet the ideal
requirements which the human intellect makes of any body
of truth that 1s to be fixed and independent.

Such being the case 1t appeared to me hardly desirable
to mtroduce the question of the analytic and synthetic
methods among the questions of applied logic, inasmuchas
neither the one nor the other affords any practical contribu-
tion towards the solution of any definite problems,—the
analytic method as httle as the synthetic, notwithstanding
that we regard it as the type of all methods of investigation
and discovery  To imnstruct a person to employ the analytic
method 1s to give him no very helpful counsel ; the cus-
tomary general defimtions of the method really contamn
nothing more than an indication of the direction 1n which
the required road still has to be looked for, to find 1t we
must turn to the special expedients of applied logic, n
using which 1t makes very little difference whether we choose
to rank them under the method of synthests or under that
of analysis. In the same manner an enquirer who has the
synthetic method prescribed to him has merely got his
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problem stated: to the question how to solve it, in which
certainly the rules of a method ought by rights to be of
service to lum, no very sufficient answer is afforded by the
general direction to work downwards from principles to
results. '

200. All this 1s changed if we surrender a certain privilege
which 1n the sphere of applied logic we allowed ourselves to
claim, and endeavour by this surrender to give completeness
to our treatment of the subject. Thus far in speaking of the
forms of proof, of the search for grounds of proof, of the
discovery of laws, we have left our work throughout in a
certain sense imncomplete. Every attempt to establish a pro-
position went only a few steps back, and came to a stand as
soon as some other proposition was reached, which served
for 1ts foundation, and the validity of which was not proved
but assumed This procedure answers to the actual course
of thought in life as well as 1n the sphere of the special
sciences. In ordinary life our judgment of things and the
conclusions we draw concerning them rest not on a single
proposition 7, nor yet upon a clearly defined group of
homogencous elementary truths, but on a large number of
truths of a quite heterogeneous character, yet possessed
of an equal certainty, here a proposition 4, which once
apprehended forces 1tself upon us as a necessity of thought,
there a proposition 5 expressing an immediate fact of per-
ception, and presenting itself not exactly as necessary but
as incontrovertible , a third, again, C, may be a pnnciple of
unknown origin, but one which at every moment 1s being
put to the proof and confirmed afresh; finally we have
many a proposition 2 springing from equally unknown
sources, but admitting of no such guarantee of 1ts truth, and
yet seeming to bear within it an indefeasible claim, a claim
that 1s which we believe ourselves bound to satisfy if the
conceptions by which we bind together the defa of ex-
penence are to answer to the truth.

Any one of these various points of certainty—and in each
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of them we may suppose a number of elementary convictions
to be contained and compressed—is used indifferently in the
hving movement of thought as occasion arises, to answer
any question which comes up for solution ; nay even a pro-
position which naturally *depends on some one particular
assumption, we often prove from a different one, 1if 1its
dependence on the former 1s not at once evident. In this
way we are constantly shifting the bases on which our
judgments rest; at one time we set out from some law
which 1s evident to us, and determine 1ts effects ; at another
by repeated observation of the effects we strengthen our
belief 1n the law, consequences which appear to flow by an
mternal necessity from some acknowledged principle, are
rejected for their improbability as seen from a different
standpoint , now we start from A4 to prove a doubtful B,
now B appears the more evident of the two, and we use 1t
to establish A ; the truth being that whatever possesses for
us at the moment the strongest psychological certainty
passes for the pomnt of vantage from which the other more
wavering beliefs are to be.secured.

300 So entirely unconstramned as this 1n 1ts operation
scientific thought certainly 1s not, still the actual sceffce
which we possess, as distinguished from the ideal science,
which we might wish to possess, has resemblance enough to
the natural processes of ordinary reflexion. Here also we
hardly meet with any enquiry into a matter of fact, which
does not depend for its determination upon certain pre-
suppositions which we adopt now as undemonstrable but
certain, now again as undemonstrable and only probable,
and which are regarded either as ultimate principles of the
particular science before us, or as vouched for by some
other science. Even within a single province of enquiry
the direction 1n which the required proof 1s looked for
vanes. Without exactly questioning the certainty of a pro-
position which we have begun by regarding as the source
from which others are derived, we come nevertheless to
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bélieve that there is some other'propositlon which we may
place at the head with still greater securty, and from which
we may denve our former first principle with all 1ts conse-
quences.

And if we review our knowledge as a whole, distnibuted
as 1t 1s among the vanous sciences, we shall find no one of
these complete and rounded off in itself. In each one of
them we come upon formal or matenal principles, whose
validity 15 admitted because they are self-evident, or because
they explain certain facts, while as to their ongin and con-
nexion with each other no enquiry 1s made if the question
appears to have no immediate bearing upon the prosecution
of the science 1tself

This point of view we kept before us while we were
dealing with the subject of applied logic, and we saw no
reason to depart from 1t so long as our subject was the
nature of investigation. For what we commonly call Applied
Logic, or more properly the exhibition of the possible modes
in which Logic can be appled, presupposes the existence
of a variety of cases adapted for its application, and this 1s
only possible 1f the work of investigation consists 1n taking
sUitar given fised point to start from, and then connecting
this by rule and law with other fixed points which are also
not proved, but assumed, Such 1s the character of all
investigations 1n which we are accustomed actually to
engage, and n this our knowledge bears resemblance to
our hfe. What was the ongin of our race in the first
beginnings of history we know not, and as little can thought
carry us to 1ts far-off future, for most of us the memory of
those who have gone before fades away in no very distant
past, and for all alike the prospect granted of the fortunes
of those who are to come after us 1s still more confined ;
_yet in the nudst of this darkness on either hand, there hes
before us a certain space of life comparatively clear, with

. plain needs, pressing duties, and attamable goals ; our joy
,in exnstence, and our confidence n acting upon the present,
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are but little impaired by ‘the uncertainty of the beginnihg
and the end. And so 1t 1s with our knowledge. That there
15 an eternal truth, or a perfect and self-closed circle of
truths, we do indeed assume, but ordinary reflexion has for
such a system of truth nd form of expression adequate to 1t,
nor has 1t any clear conception how the members of the
system are related ; single portions only become plain and
evident to us n a manner which we are mcapable of
analysing to ourselves, in the course of our mind’s operatton
as 1t comes n contact with reahty In the process of
nvestigation we resemble men engaged i a narrow inland
traffic, and we endeavour to connect the uncertan and
changing scenes about us, with the 1solated peaks which nse
upon our view obut of a coherent world of truth which we
cannot sce

301. But just as there arrive moments 1in lhife when the
present only seems endurable or intelhgible if we can catch
some ghmpse of 1ts connexion with the past and with the
future, so also 1n knowledge there are occasions when we
are tempted to pass out of the petty busmess of ordinary
scientific 1nvestigation, and reflect upon the points 1t starts
from, and the pomnts it aims at, to ask where thgy=Tte
situated, how they are connected with each other, and
whether they are secure  For the principles on which the
several sciences repose do not restrict themselves to an un-
agpressive sway each within 1ts own separate province.
We need only pont to the very different consequences mn
respect of the powers that shape human hfe which are
deduced from the principles of mechanical science on the
one hand, and the deliverances of conscience on the other,
to see 1 a single emphatic example how the claims of
different sources of truth may clash and conflict in dealing
with a common subject-matter. But even within the field
of purely theoretical science we may find inducements
enough to make that which in the living processes of
thought, and 1n the special sciences, figures as the first
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principle from which all enqulr;v starts, itself a subject of
enquiry.

This important problem philosophy 1n all ages has kept
in view and pursued, not indeed with entire success, yet not
altogether without result, and assuredly its complete solu-
tion would be also the completion of philosophy, for such
solution could only consist in the establishment of a per-
fected system of connected truths at once ultunmate and
concrete, from which all the principles which direct the
researches of the sciences would be derntvable, which would
supply the key to their precise and real sigmficance, and
define the limits of their validity, It 1s no such compre-
hensive undertaking as this, but only 2 modest portion of
it, which will form the subject of the concluding chapters
of this work. Our object 1s not to enquire into the content
of the principles in question, but into the grounds upon
which 1n a subjective sense their certainty for us reposes;
to ask not what 1s the truth, but what are the marks by
which we recognise 1t and distinguish 1t from error, or,if
we are to keep the old terminology, 1t 1s our purpose by
following a method of analysis to obtain clear 1deas as to
tie,ath by which we may hope to arnve at the principles
of a synthetic development

My reason for treating this part of Logic under the head
of Knowledge, the further discussion upon which we are
entering will elucidate—an elucidation which the above
prelminary designation of our undertaking itself certainly
requires. But in giving 1t the name of Methodology I
confess myself to be employing the term to some extent 1in
a sense of my own. Every science develops 1its character-
istic methods, methods fruitful m their results, which 1t
employs in dealing with a given class of problems. But
Logic regards all such methods as special artifices with
which 1t has no concern, but which 1t belongs to the special
sciences themselves to furmish. General methods again,
such as the synthetic and analytic procedure of which I
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have been speaking, do indeed find a2 mention in Logic';
but by formulating them we should only be making a some-
what barren postulate, until we are clear as to the grounds
of our belief that the one has actually led us to the dis-
covery of the truth, and’ that i the other we have an
instrument which enables us to develope and exhibit 1t in
detail,

It 1s this last-named undertaking which I desire to indi-
cate here by the term ‘method,” using it to denote not a
general type of procedure which has to be applied over and
over again in a thousand 1nstances, but rather in the sense
of a definite operation which thought has to go through
once and for all, and of which the object 1s to mediate
between the various sources from which various kinds of
certainty appear to find their way to us, and to arrive at a
knowledge of the connexion between them, and of the
limuts of their validity.



CHAPTER L.

On Scepticism.

802 THE human mind only becomes aware of the laws
of 1its own activity after 1t has already exerted 1t 1n a great
vanety of ways, when 1t turns back by an act of reflexion
and comparison upon the various forms which this activity
has assumed, and makes the rules, which it has been
following all the while unconsciously, an object of separate
attention The question why those laws are binding and
within what hmits their observance carries with 1t the
promise of true knowledge, comes still later It can only
anse after we have had expernience of errors into which we

Ny
appear to have been drawn not by the neglect of those laws,
but by their observance in dealing with the different subject-
matters presented to our intelligence

If then this has been the case, and 1if further no success
has attended our scattered and occasional attempts to re-
move the difficulties and contradictions which have arnsen,
by giving a better interpretation either to that which seemed
to us to be truth, or to that which we regarded as the
immediate deliverance of direct perception,—then arses
that mood of wide and general doubt which constitutes
Scepticism

As a transient phase of longer or shorter duration this
sceptical mood has 1ts place in the development of every
serious mind , several times 1n the history of Philosophy it
has been emphatically mnsisted on as the normal and
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necessary condition of the .mmd, which 1s called upon at
the outset of the scientific hfe to regard all traditional
knowledge as so much doubtful prejudice, which has to be
submitted to test and trial Finally 1t has established
itself as a permanent refult 1n the sceptical schools of
Philosophy, which have believed themselves to have attained
to the conviction of the impossibility of certamn knowledge
In this final form in which alone Scepticism pretends to
have arrived at a definite outcome, we shall not find 1t so
entirely free as it flatters itself to be from traditional pre-
judices One thing above all however is clear, an un-
conditional denial of all truth this final outcome of Scepticism
cannot by any possibility include, inasmuch as not the solu-
tion of doubt merely but doubt itself 1s only possible on the
presupposition of some sort of acknowledged truths.
Whoever entertains a hope of finding a path out of the
labyrinth of Scepticism to any form of certain knowledge
grants this already for he can only find that path by an
nvestigation, and any form of investigation 1s possible only
on the assumption at all events of formal principles of judg-
ment by which one combination of ideas can be dis
tinguished as true from a second as false, or from a thwr®
which 1s doubtful And again he who denies that such a
way out 1s to be found, in the very act of demal acknow-
ledges that which he denies When the old Sophistic
taught that there was no truth, and that if there were it
could not be known, and that even if 1t could be known
still 1t could not be communicated, in so doing 1t contra-
dicted each of the proposittons enunciated. For after all 1t
gives out 1its three propositions for truth, and could not
therefore deny all truth, 1t endeavoured further to prove
the soundness of 1ts contentions, and was bound therefore
In 1ts own 1nterest to presuppose the vahdity of that
particular form of the apprehension of truth—mediate
apprehension—the impossibiity of which 1t would have
been most especially pleasant to point out ; finally it denjed
Logic, Vou. I1, N
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the possibility of commumcatmrg truth, at the very moment
when on the strength of its bemng communicable, 1t was
setting itself to convince men of the truth of its own tenets.

Nor can these contradictions be escaped by avoiding the
form of positive assertion 1n the ‘expression of the results of
the doctnne, and instead of denying the validity of any
asserted truth simply returning a #non /iguet to the general
question equally with all particular ones. Certainly those
who adopt this course, and we along with them, are at
hberty to give this answer where the question concerns the
proof of particular contentions from truths whose validity 1s
acknowledged , but to maintain that the vahidity of all truths
whatsoever 1s doubtful 1s a proposition which may indeed
be expressed 1n words, but the words have no longer any
real 1dea to answer to them , we could not possibly explain
the meaning of that Jiguet which we are negativing, if we
had not 1n our muind certain conditions under which we
should be prepared to affirm 1t, that 1s to say if we did not
presuppose some unconditionally valid truth, from which 1s
denved our nght to doubt whatever cannot be proved to be
In agreement with 1t

But not only 1s any sceptical conclusion, in whatever
form maimntained, impossible without this assumption, but
the very fact of doubt 1tself 1s impossible also—impossible
at least in the only sense 1n which we are here concerned
with it. Uncertainty indeed there would be, not sometimes,
but at least as concerns the future, always and invanably, if
there were no truth to teach us to distinguish between what
is necessary and what 1s not, but on the other hand we
should never in that case have occasion to raise the doubt
whether a given proposition holds as tried by this or that
standard, mnasmuch as it would be a matter of indifference
whether 1t did so or not, unless the standard in question be
recognised as really such, as a ventable criterion, 1n a word
as truth,

However thorough-going then the claims of Scepticism
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may be, still it can never get nd, not only of the recogni-
tion of some absolutely vaiid truth, but of this presupposi-
tion also, that the human mind 1s in possession of certain
fundamental principles which enable 1t to affirm at all events
the impossibility of provind® this or that given conception to
agree with the truth which the sceptic recognises.

803. To this admission the sceptical mind readily allows
itself to be driven, 1t has 1t will acknowledge a profound
belief that there 1s some absolutely vahd truth, and agamn
it will grant that necessary laws of thought rule all our
enquiries and all our doubts the question which troubles
1t 1s whether the two—the truth and the laws of thought—
comncide. Just because we know that there must be truth,
and therefore that there may be error, how are we to be
sure that those necessary laws which exist 1n our mind may
not belong to the side of error, and everything therefore be
quite different 1n 1tself from that which by the laws of
thought 1t necessarly appears to us?

It 1s clear that a scepticism such as this, which 1s not
dniven to doubt through any special cause residing in the
nature of its subject-matter, but which simply looks upon
the possibility of raising a doubt as ground sufficient Jer™
actually raising 1t, can never admit of being refuted by
demonstration. For every argument which can be brought
into the field against 1t can only rest upon the self-evidence
and necessity with which 1t 15 thought, and must belong
therefore to that sphere of necessities of thought as to which
the old barren question can always be renewed to infinty,
whether after all things may not be in reality quite other-
wise than thought makes them

This question also has 1n fact been raised more than once
in the history of philosophy; at the beginning of the modern
era by Descartes, who after convincing himself as he thought
that the soul is furnished with an equipment of innate
necessary Ideas, presented the question in the following
vivid form ‘—mght not an evil Demon have so constituted

N2
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our nature, that all our thoughts should be necessanly false,
and yet appear to ourselves clear and necessary truths?
And this hypothesis he considered he could only refute by
pointing to the fact that among these mnate Ideas 1s to be
found the conception of an absotutely holy and perfect God,
but, he argued a finite spinit could not have constructed out
of 1itself that which 15 greater than itself, the thought of the
Infimite, only an actually existing holy God could have
implanted this 1n us, and 1t would contradict the nature of
this holy God to practise a deception upon us  There
15 one feature in this demonstration which 1s worthy of at-
tention, the underlymng thought that in the immediate
assurance which we feel of the significance of the moral
Idea lies the security also for the truth of our knowledge
but certainly the offhand way in which the two are thrown
together here in Descartes’ conclusion will cortfince no one
For after all what exception can justly be taken to those re-
hgious views, which also set out from the belief 1n a holy
God, but find 1t perfectly compatible with the purposes of
His wisdom 1n the education of mankind, that He should
have wholly withheld a large portion of the truth from our
“trsman knowledge? And supposing that He had denied to
us not a portion of truth only but all truth, but mn place of
1t had furnished our soul with imaginations which for 1t are
necessities of thought, what right should we have had to
call this withholding of truth and bestowal of error by the
hard name of a deception, until we had first proved that
our soul possessed a nght to the grant of truth which God
could not disregard without prejudice to His own holiness,
and that the apprehension of all existence as it really 1s, was
the necessary prerequisite for the fulfilment of those pur-
poses which we believe that :n His holiness He designs to
accomphsh? Such proof Descartes has neither furnished
nor attempted to furnish ; he abandons himself 1n the above
line of thought with all confidence to the guidance of certain
assumptions which have their himited place in determining
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questions within the circle of the intercourse of human
beings with each other, but become mere groundless pre-
judice when they are applied to that most comprehensive of
all questions, what 1s the significance of a necessary law of
thought, which mamfests ¥self 1n finte minds, his argu-
ment would not hinder us 1n fact from assuming, not indeed
that a malicious Demon, but that some creative power had
so fashioned us that all things should actually appear to us
by a necessity of our thought otherwise than they are

Two alternatives are open to us. First we can if we
please leave any person who 1s disposed to assent to such a
hypothesis, to himself, on the ground that we acknowledge
the impossibihty of refuting him, so long as his doubts are
suggested not by any positive difficulty which renders them
wrresistible, but merely by the possibility of continually re-
newing them without any positive ground whatever In the
presence of this sceptical disposition we should fall back for
the purposes of science upon a principle from which in the
ordinary affairs of life our opponent himself cannot escape
and does not shrink,—faith in reason We should continue
to regard a necessity of thought as true until through the

conclusions which 1t itself produces 1t proves itself to bg.ar-

such thing, and compels us to declare 1t a ¢ show of being’
only, which m such case would be not entirely a vain show
but an appearance standing i a definable relation to the
truth with which 1t can no longer be identified. Thus atti-
tude towards the sceptic 1s that which we find observed mn
hfe, for through the world’s history this groundless scepticism
has always reappeared from time to time, but as often as it
has made 1ts appearance men have simply turned their
backs upon 1t.

But 1n science such a treatment of the question 1s not al-
together becoming. The second alternative appears to me
the more helpful one, to lay bare the essential groundless-
ness of this cunous solicitude, which asks whether after all
things may not be quite other 1n themselves than that which

s
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by the laws of our thought they necessarily appear. What
after all is the meaning of this addition ‘in themselves,’ or
this being 1n 1itself of something which we oppose to our
necessary conceptions of the very same something and
which 1s supposed to be different from them? We are here
in fact, as we now propose to show, in presence of a pre-
judice springing up from the accumulated effects of expen-
ence and education, which has crept into the heart of that
very Scepticism which conceives itself to have got nd of all
prejudices.

804 He who begins to reflect upon the foundations and
the sources of his knowledge finds himself at starting en-
tangled 1n all the prejudices which have grown up in him
unconsciously as his mind has developed, whether arising
out of his mdividual experience, or accepted from others.
For the first attitude of the mind can never be doubt; 1t
begins always with entire confidence in all its perceptions
Now no one of these prejudices 1s more umversal than the
conception of an independent world of things with which
we habitually contrast our own world of thoughts Errors
which meet us within this latter world we regard as trifling

~blequishes easily cured, in companson with the great and
dread delusion in which 1t may be the entire system of the
world of thought 1s involved as judged by that other world
of actual things )

The doubting question, therefore, whether things may not
be 1n fact quite different from what they necessanly appear
to us, has prima facie an intelligible sense only upon the
assumption that human knowledge 1s intended to be a copy
of a world of things, and 1n fact that truth regarding the
possibility of which for man uncertainty 1s felt, has been
most commonly defined as the agreement of our 1deas with
the real condition of the things which they profess to copy.
The ordinary consciousness 1n practical life never departs
from this standpoint ; philosophy, on the other hand, in the
course of 1ts speculations has abandoned 1t not unfrequently
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on the strength of knowledge of which it believed itself to
be already 1n possession. But a scepticism which in an en-
quiry into the possibility of knowledge professed to renounce
all prejudices, was bound above all things not to retain un-
questioned a definttion oféthe truth of which i1t was in search,
founded upon the uncriticised prejudice that there 1s such
an external world of things. To dispute that this assunmp-
tion 15 a prejudice 15 possible only for one who never raises
a doubt at all, but who feels so complete a satisfaction 1n
the direct deliverances of simple perception as to find 1n 1t
at once a convincing evidence of the existence of the external
world, and an mnfallible revelation of its nature. But he
who once entertains a doubt of the truth of any perception,
and at the same time holds fast as if it were a matter of
course to the assumption of the existence of the fact, to
which the perception ought by rights to correspond, can, to
begin with, only be raising such a doubt at all, on the
strength of defimite convictions as to the nature of the fact’
m question, convictions which appear to him to be necess:-
ttes of Thought, and which forbid him to take the given
perception as its true representation. But further, as he
can no longer regard the thing itself as given him by drrece~
perception, 1t follows that the obligation to retain the belef
1n 1ts existence at all can n 1ts turn only rest upon an innate
necessity of thought compelling him to supplement and
complete the manifold world of perception by tbis thought
of a world not perceived, in order to bring his 1deas n their
totality into an inward harmony 1n agreement with the laws
of his own thought.

A philosophical review of these questions 1s necessary,
not indeed to establish our immediate faith 1n this world of
actual things, but to give us scientific justification for hold-
ing to the assumption of its reality, and on this point the
systems of Ideahism and Realism have armved at opposite
results To bring so comprehensive a problem to an issue
is not 1n the least our business here; on the contrary it 15
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our purpose to show that as a matter of arrangement the
question ought not to be imported into these mtroductory
discussions on the theory of knowledge. With this view we
have to consider a single thought 1n two aspects; we have
to remind ourselves 1n the first place that any decision of
the question postulates the recognition of the competence
of thought, secondly we have to show that nothing else but
the connexion of our 1deas with each other can ever be made
the object of our investigations

806 A few words will suffice for the first point. Every
cntiasm of the entire apparatus of our faculties of know-
ledge #, undertaken with a view of enquiring into 1its agree-
ment with the nature of things, must presuppose 11 order to
its deasion a second source of truth @, which gives us a
knowledge, free from all alloy of error, of what that nature
1s for we can only compare known with known, not known
with unknown Supposing now that this Q were given us,
1t matters not whether in the form of a comprehensive reve-
lation imparted ongmally to our soul, or as a certainty
coming suddenly upon us as an answer to particular ques-
tions one by one as they present themselves, in either case
=how are we to compare it with the clams of 2 which
requires us to connect our single 1deas according to deter-
minate laws ?

If P and () agree, how could we disinguish the one from
the other, in order to convince ourselves that it 15 not only
our subjective cogmuion £ which 1s speaking to us, but that
it has the additional confirmation of the higher objective
truth @, evidencing 1ts agreement with the things them-
selves? We could not do 1t at all, the united utterance of
the two together would be hable to precisely the same
doubts and questionings as that of P by itself If on the
other hand Q told us something different from 2, how
should we decide between them? Even supposing that as
a matter of fact Q gave us truth and 2P error, how else
could our faith m the superior credibility of Q be amved
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at, except through the greater immediate certainty which
attended 1its utterance as compared with that of Z7? But
this certainty 1s inconceivable, except on the condition of Q
comciding with that very truth which constitutes the uni-
versal law of our subjec#ive faculty of cognmition P, what
contradicts this would, even 1if 1t were given us in immediate
perception, be always a niddle to us, and not a revelation.
If then Q and P remain opposed, what we arrive at 1s not
a refutation of P on the strength of the higher claims of Q,
but we experience an inner conflict between two utterances
of that faculty of knowledge which 1s pecuhar to our minds,
a conflict which either can find no higher court to appeal to,
and 1n that case can never be resolved, or must be settled
by the discovery on the part of that faculty itself of a higher
point of view within its own province from which one or
other of the conflicting utterances may be corrected, and
the apparent contradiction removed We see then that to
thought and 1ts necessary laws we are as a matter of fact
limited in every resort, the faith which reason entertains
that truth whatever 1t may be 1s discoverable by thought, 1s
the unavoidable postulate of all enquiry, what that truth 1s
can be discovered only by the reflective operation of thqught, ~
continually trying and testing 1ts single results by the stan-
dard of the universal laws of 1ts activity

806. It 1s in vain to shnink from acknowledging the circle
which 1s here involved, for that there 15 no escape from it
everyone after all must see It 1s also superfluous, because
there can never come a moment In our experience—and
this 1s the second point we have to urge—n which the sup-
posed mischief which our vague suspicions apprehend could
possibly become known to us  All we know Of the external
world depends upon the ideas of 1t which are within us, it
1s so far entirely indifferent whether with Idealism we deny
the existence of that world, and regard our ideas of 1t as
alone realty, or whether we mamntain with Realism the
existence of things outside us which act upon our minds
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On the latter hypothesis as little as the former do the things
themselves pass into our knowledge, they only awaken in
us ideas, which are not Things. It is then this vanied world
of 1deas within us, it matters not where they may have come
from, which forms the sole maténal directly given to us,
from which alone our knowledge can start. In them, and
in the course which they follow as they change and connect
themselves, we endeavour to discover a regular and orderly
arrangement, guided 1n our search by those universal prin-
ciples of our thought which determine for us what we are to
account as order and truth, and what as involving a contra-
diction or a problem to the reason.

Every discovery of such a law, regulating umiversally and
without exception any two determinate 1deas® B and F1n
their conjunction with each other in our minds, 1s the attain-
ment of a fragment of that which we call knowledge of Fact®.
If we fail 1n our effort to discover such a constant connexion
between the two, then we have a problem before us, which
we always set to work to solve in the same way Frst we
endeavour to find some universal relation between B and
what 1s contained in a third 1dea M, and between Fand

™What gs contained 1n a fourth idea &V, and then to show that
by reason of a vanable relation which obtains between A/
and &, that between & and Fcannot be expressed in the
form of a simple law such as we were looking for, but only
through a law of a different kind which takes account of M/
and AV as well.

If finally we are in doubt whether a relation which we
have discovered to exist between two 1deas B and Fin our
minds, corresponds to the reality of things, this can only
mean that we'doubt whether whenever B and Freappear as
1deas in our consciousness the relation between their con-
tents which we have collected from only a hmited number
of instances, will continue to obtain universally and without
exception But if the question be once more repeated - is

1 [¢ Vorstellungen.") ? [Sache.]
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a relation between B and F'as established for consciousness
even by invanable experience also true in itself, such a
question 1s only intelligible at all on one supposition, namely
if the relation existing as a matter of fact 1n consciousness
does not accord with thedumversal postulates of thought,—
those postulates which thought constrains us to make 1n the
case of any relation between any two objects whatever, and
therefore also of those which we are endeavouring to con-
cewve as obtamning between real existences independent of
ourselves It 1s not this assumed external world of the Real
which comes in here between our ideas as the standard by
which theirr truth 1s to be measured; the standard 1s
always the conception of which we cannot get nd, of what
such a world must be if 1t does exist, 1s always that 1s to
say a thought 1n our own minds, this 1t 1s by which we
measure the truth of other thoughts, whether they contain
the evidence 1n themselves, or are such as to require elu-
cidation from without.

807. It 1s perhaps superfluous, but 1t may not be without
its use, to repeat this simple argument, starting from the
oppostte side, and to ask what 1t 1s that must happen 1if we
are to discover a supposed prece of knowledge Ztp be a
delusion. Suppose we knew from our own observation that
between two 1deas B and F frequently recurring in our ex-
perience the relation Z does not umiformly obtain, but on
the contrary varnies according to the varying relations mn
which B 1s found conjoined with A, and #Fwith /. Sup-
pose on the other hand that another human being hived
within a sphere of experience where those conditions exclu-
sively obtain under which the relation Z between our 5 and
F does become a necessity. It will follow that he will never
have occasion to doubt the umversality of that relation Z,
nor will his faith 1n 1t prejudice the coherence of the rest of
the world of his 1deas, provided only that Z does not conflict
with the universal laws of his thought. Unquestionably the
assumption that Z1s an absolute relation between B and #
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independently of further conditions, may make it much
more difficult for him to find a simple law for the relations
between other constituent elements of his expenence, as C
and E, which he would at once discover if he was aware of
the dependence of Z upon conditi8ns which do also 1 fact
determune the relation between Cand £ But so long as
he does not extend his faith 1n Z beyond the objects con-
tained 1n the world of his 1deas, he will still be 1n a position
to systematise the objects connected 1n that world, however
awkwardly he may have to express their connexion We
indeed who possess the experience which he lacks are aware
of his error, but we can only convince him of 1t by taking
him out of his more limited circle of experience and trans-
planting him into a wider Then when he himself finds
fresh conjunctions of 1deas arising in his mind distinct from
those which he formerly expenenced, he will allow that he
has been 1n error, sull all he will have to concede will be
that he was mistaken 1n supposing the relation Z between B
and /" to obtain universally, that relation still holds true
when the conditions are added upon which, though un-
awares to him, 1ts validity all the while depended
= And now how will 1t be 1f we place human reason as such
in the position of this unfavourably situated observer, and
imagine 1t confined to a mode of mental representation,
coherent indeed n atself, but not corresponding to the
real relations which obtain in a world of things external
to 1t? How 1s the standing delusion, in which in that
case we are all involved, to become known to us, or how
will our knowledge suffer supposing 1t to continue ? Setting
aside for the moment the struction which an angel from
heaven might impart to us, what we find 1s this- 1t 1s
certainly not the things themselves which are here making
their way all of a sudden into the mudst of our thoughts,
and laying bare their falsity, even if the world of things
running 1its independent course were to enter some day
upon a new arrangement which diametrically contradicted
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the conceptions which we had previously formed of it,
such contradiction could only come within our observation
through the new influences awakening 1n us a set of ideas
which we find no longer to observe those laws of com-
bination which we had Mtherto assumed to be their laws
Then we bave fallen into one of those errors of the under-
standing to which we of course allow that we are lhable,
we have wrongly interpreted this vanable world of ideas,
that world which 1s the sole matenal that lies open to our
mntelligence , we recognise now that we have learnt a new
lesson, and that the proposition Z does not possess the
unuversal validity with which we had credited 1it; but we
have learnt also that it does continue to be vahd still
when the conditions of that validity with which we have
now become acquainted are reckoned im  And now the
universal vahdity of Z being erroneous, so also its limited
validity 1s true, and we come to see that masmuch as error
can only be observable by us through an inner contra-
diction 1n our world of 1deas, 1t follows that the recogmtion
of truth itself consists only in the discovery of laws of
connexion which this 1deal world 1s destined always to
observe, to however infinite a distance we may upagine
its varying course to be prolonged. Undoubtedly the dis-
covery of these laws 1s an undertaking which must remain
incomplete , we are not 1n possession of the whole truth,
we are 1n search of it, still so often as we correct a previous
belief Z at the instance of fresh experiences in our world
of thought, we have not indeed reached as yet the full
truth, but we have removed the errors which without such
correction would have lasted on

808. This argument, unless I am much deceived, will
satisfy no one. We are left after all, it will be urged, even
if all inner contradictions are removed, walled 1n within
the all-embracing delusions of those ideas which have
grown up into a sohd mass within us, and never see the
truth 1n itself, but only as 1t necessarily appears to us.
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Now then let us call in our angel from heaven, who
beholds from his purer atmosphere things as they are.
What a shock we fancy it would be to us if all at once
he withdrew the vel from our eyes, and we saw how
entirely different things really are from what we had
imagined them.

And indeed we should experence a very agreeable shock
if 1n that moment 1t were revealed to us how our old 1deas,
with all their old meaning, by the introduction of certain
simple links 1n the chain hitherto concealed from us, became
at once perfectly intelligible, with no gap or contradiction
remaining, and intelligible by the light of the old laws
which had all along directed the movement of our thought.
But also on this condition only  If 1t were an entirely new
world which rose upon our view, bearing no resemblance
and no relation to that in which we had lived before, we
simply should not perceive that everything was different
from what we thought, for what that meant to us was that
everything we thought was different from what we thought
it, the wholly new spectacle admitting, as 1t would, of no
comparison with the former one, could on this ground at
-all events give us no shock at all, pleasurable or otherwise ,
it could not so much as occasion us surprise, except through
a sense of contrast, that 1s to say by being brought into
relation with our previous world of illusion But agam
we who now see ought to be the same persons who before
were blind  If that moment of revelation had at the same
time transformed the laws of our thought, and altered the
contitions under which hitherto we had distinguished truth
and error, we should indeed, if our newly discovered world
completely answered to these new conditions of truth, have
no occasion to doubt about any particular fact mn 1t, but
what could preserve us from the grand fundamental doubt,
whether this new world of 1deas with all 1ts self-consistency
may not 1n 1its turn distort the true nature of reaiity, and
things be once more quite different in themselves from
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that which in this new world they appear to be? Do you
hope to exclude these doubts on the ground that on our
own assumption 1t 1s the truth of things themselves, and
nothing else, which makes up the content of our new per-
ceptions? But to exclude the possibility of doubt, the
fact that our representation of things #s the true one would
not of itself suffice 'We must also possess means to arrive
at a certain kgnowledge that it 1s the true one. Now such
means we do possess 1n regard to particular parts of our ex-
perience , we can measure their truth by asking, are they
as judged by the umiversal laws of our thought 1n harmony
with the rest of that sanie experience? But 1t 1s impossible
to test the truth of the entire world of our 1deas as such by
companng 1t with a reality which so long as 1t 1s not an
object of knowledge 1s for us non-existent, and if once 1t
becomes so must be subject to the same doubts and un-
certainties to which all ideas simply as such are hable.

And finally the supposed case 1s in 1itself impossible and
absurd What can be the meaning of saying that this
higher intuition, perception, cognition, gives the thing in
itself, as 1t really 1s? We may exalt the intelligence of
more perfect beings above our own as high as we pjease,
but so long as we desire to attach any rational meaning to
it, 1t must always fall under some category of knowledge or
direct perception, or cognition, that is to say it will never be
the thing itself but only an aggregate of ideas @dout the
thing. Nothing 1s sumpler than to convince ourseives that
every apprehendmg ntelligence can only see things as they
look to 1t when 1t percerves them, not as they look when no
one percerves them , he who demands a knowledge which
should be more than a perfectly connected and consistent
syStem of 1deas about the thing, a knowledge which should
actually exhaust the thing itself, 15 no longer asking for
knowledge at all, but for something entirely unintelligible,
One cannot even say that he 1s desiring not to know but to
be the things themselves, for in fact he would not even so
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reach his goal. Could he amvé at desmg 1n some way or
another that very metal 1n itself, the knowledge of which in
the way of 1deas does not content him, well, he would Je
metal 1t 1s true, but he would be further off than ever from
apprehending himself as the metal which he had become.
Or supposing that a higher power gave him back his intell-
gence while he still remained metal, even then mn his new
character of intelligent metal he would still only apprehend
himself 1n such wise as he would be represented to himself
i his own 1deas, not as he would be apart from such repre-
sentation,

309. In dealing with these fundamental questions I
ought hot to be blamed for the lengthened discussion
which I have permitted myself It 1s true the outcome
1s small We have convinced ourselves that this changing
world of our 1ideas 1s the sole matenal given us to work
upon, that truth and the knowledge of truth consist only
in the laws of interconnexion which are found to obtain
universally within a given set of 1deas, and are confirmed
as often as those 1deas recur 1n our consciousness, that as
the thoughts which lead us towards this order of truths
make way, the antithesis between our 1deas and the objects
to which we conceive them to be directed, itself a part of
that same world of ideas, necessarily arises , that the ques-
tion as to the truth of this antithesis, and the value which
according as we answer 1t will belong to our ideas, 15 a
question of metaphysics which has no business to be mixed
up with an ntroduction to the theory of knowledge such as
the present, that in regard to this or that a%nong our
thoughts we may doubt as to the possibility of bringing 1t
into harmony with the rest of the content of our conscious-
ness, and that such doubts resting on definmite grounds are
compatible with the endeavour gradually to remove them,
that on the other hand a sceptictism which indulges the
apprehension that everything may be 1n reality quite diffe-
rent from what 1t recessarily appears, sets out with a self-
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contradiction, because it silently takes for granted the
possibiity of an apprehension which does not apprehend
things but 1s 1tself things, and then goes on to question
whether this impossible perfection is allotted to our intell-
gence. FPially we see thdt if we set aside this inadmissible
relation of the world of 1deas to a foreign world of objects,
there still remains a further line of enquiry open to us,—the
endeavour to discover within the world of ideas itself what
are the fixed points, the primary certainties, starting from
which we may be enabled to bring the rest of the shifting
multitude of 1ts 1deas into something like orderly connexion.
I shall find and shall avail myself of various Opportumties
hereafter for elucidating this pont of view, I go on at pre-
sent to glance at the different methods of procedure which
the sceptical philosophy has followed, and which have been
pursued in the various departments of enquiry to which
they have been appled, upon the whole with greater com-
pleteness 1n antiquity than in modern times, when many
of 1ts questions are no Jonger able to excite an active
interest

810. Sextus Empiricus has left us a collectanea of the
tenets of Scepticism down to his own time  The Sgeptic
does not any more than other men deny the sensuous per-
ceptions, the feelings of pleasure and pain, which we expen-
ence They force themselves irresistibly upon him, and are
independent of his opinion.  On the other hand everything
that 1s contrasted with these phenomena, as a noumenon, or
as a thoughtswhich itself not given in the phenomenon,
seeks to bring the content of the perceptions into some
mner connexion,—all this 15 made open to doubt, and any
statement we venture from this pomt of view may be met
with equal propriety by another which contradicts it. No-
thing therefore remains for the wise man but to refrain from
either affirming or denying either the one proposition or the
other, and to find in this suspension of judgment that peace
of mind which so long as he considers 1t his duty to decide

Logic, Vor. 1L ¢
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between two conflicting hypotheses, he must necessanly
seek m vamn,

But when Scepticism, not content with representing an
abstention from any affirmation as the condition of mind
actually found 1n 1ts adherents, undertakes to prove it on
logical grounds to be the only legitimate attitude of the
mind, 1t becomes at the very outset false to itself, pre-
supposing as 1t does at all events at this point the truth of
those logical laws of thought by which alone 1t can establish
the cogency of its own reasonings. And not only so but in
its efforts to expose the impossibility of dogmatic statements
it 1s compelled to assume a varniety of dogmas which can
never be directly given 1n phenomenal experience, but can
only be derived from them by those very processes of
reasoning whose legitimacy 1s contested. The ten rpémoi or
logical grounds of doubt, which Sextus begins by rehearsing,
all come to this, that sensations by themselves cannot dis-
cover to us what 1s the nature of the object which excites
them The first rpdmos calls attention to the different or-
gamisations of different animals, when 1t goes on further to
the proposition that by reason of this any object must appear
different to the senses of one animal from what 1t does to
those of another, 1t appeals to the Dogma that unlikes can-
not be affected alike by hkes Nothing short of this argu-
ment would have justified s conclusion, for as we cannot
place ourselves inside an amimal’s consciousness, this sup-
posed difference between the sensation of one amimal and
that of another 1s a conclusion given by reasoning, which
can never be established by immediate perception. More
than this, the argument affirms too much, there 1s nothing
to prove that visible differences i bodily organisation are
an mvanable indication of corresponding differences of
feeling, no one will easily believe that a cat, by reason of
its elliptically shaped pupil, must necessanly perceive the
world of space differently to a man with his circular one.

The second rpémos applies the same argument within the
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circle of human beings. They too in their turn are variously
orgamised , if then, the rpdmos argues, it were proposed—
though we have no grounds for so doing—to give the human
sensations a preference over the amimal, and to regard these
as true and adequate to®the thing itself, we are again de-
feated by reason of the individual differences which exist
between man and man So that all we can say 1s, that to
one man the thing appears 1n one way, to his neighbour 1n
another way; how 1t 1s in itself remains unsettled.

The two next rpémo: lead to the same result, the third
appeals to the differences among the senses themselves, to
the eye honey 1s yellow, to the tongue sweet, 1t may be that
there are other forms of sensation, lacking to us, to which 1t
appears something different again  what 1t 1¢ 1 1tself must
therefore be relegated to uncertamty, as we have no reason
for accounting the deliverance of one sense truer than that
of another Even supposing however that we keep to a
single sense, the fourth rpémos points out that here too there
are variations of feeling, according to age and state of
health, according as we are hungry or satisfied, asleep or
awake, so that still we can only say how a thing appears to
our sense under each of these varying conditions, byt not
how 1t would appear to a subject which was experiencing
none of them.

These four rpémo were concerned with the nature of the
subject which frames judgments, the four which follow re-
late to the objects The fifth reminds us that distance and
position alter the appearance of one and the same thing -
the sixth points out that no object produces in us the im-
pression of itself unmixed with those of others, the seventh
that the composition of various elements in single objects
causes qualities to appear in them which are entirely wanting
in the simple elements themselves, and effaces others which
belonged to them, so that we can never do more than state
how each one appears 1n 1ts several combinations with other
things, nor what 1t 1s like 1n itself and by itself apart from

02
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the various phases which by reason of those relations it
passes through. It 1s impossible to read the examples to
these last rpémoc without a feeling of astonishment that the
scepticism of antiquity should have seen in them throughout
only impediments to scientific knowledge In modern
science they have become one and all starting-points of
enquiry Modern science has not been content with rais-
ing a general lamentation over the changeableness of phe-
nomena under changing conditions, 1t has questioned
experience , 1t has enquired what are the special con-
nexions which obtain between any one of these conditions
and this or that particular change in the phenomenon, and
it has in this way arrived at a knowledge of the general
laws which govern this endlessly changing play of events.
We have not indeed learnt what a thing 1s hike 1n itself when
it stands wholly apart from all the conditions of its mani-
festation to intelligence , but that the problem so presented
15 absurd the ancient scepticism was itself aware, as we find
it expressed 1n the eighth rpémos  Everything stands 1n rela-
tions of one kind or another, if not to other things, yet
always at least if 1t 1s to become an object of apprehension,
to the subject apprehending 1t, what 1t 1s like in 1tself,
apart from all relations, remains therefore beyond our power
to say

The last two rpomoc are of less interest for us the ninth
reminds us that our estimate of the magnitude and the
value of things 1s conditioned by their ranty or frequency,
by custom and by contrast , the tenth appeals to the diver-
sity of national manners and morals as an evidence that
here too we can only say what appears good and bad to
one person or another, not what 1s good and bad 1n 1tself.

811 The further development of the Pyrrhonian tworv-
waoes of Sextus, from whose first book the doctrines T have
cited are taken, I here pass over It will here be evident
that so far the Scepticism we have been considering does
not deny the realty of truth, for it 15 the impossibility of
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attaining to truth which 1t laments over, and one can only
make that an object of quest in the reality of which one be-
heves. Nor does it doubt that conformity to the laws of
thought 1s the necessary condition of any thought being
true. It 1s incessantly erumerating, in disjunctions alleged
to be complete, sets of cases which are inferred on the basis
of these laws to be possible and to exclude one another;
and 1t 1s by this same logic of thought that 1t undertakes to
bring us to acknowledge the necessity of withholding judg-
ment altogether It 15 true that this procedure has to be
subsequently corrected  The sceptical argument 1s at pains
to include atself in the uncertainty to which, by one of those
very affirmations which 1t seeks to get nd of, it condemns
the whole of our pretended knowledge T.ie forms of argu-
ment which are employed for this purpose are many and
curtous. If the Sceptic arrives at his negations by a process
of demonstration, he 1s not, 1t 15 said, 1 so doing, here any
more than elsewhere, laying down any positive doctrine , he
15 simply stating that to him, here and now, at this particular
moment of his life, and 1n the particular state of mind 1n
which he happens to be, the opmnion which he has an-
nounced appears to be the true one  He does not guaantee
1ts conunuing so to appear even to himself at every future
moment , 1f he 1s driven to acknowledge some one else’s
argument to be convinung, he can always answer, the truth
Z which this man teaches, has up to this moment been
unrecognised, yet all the same 1f 1t 1s truth it has been so
always and been always vahd, and where 1s our secuny
that some third person may not hereafter discover and de-
monstrate a new truth to upset Z1n 1ts turn, which at the
present moment, though 1t already holds good, 1s neither
recognised nor capable of being either apprehended or
proved ?

These questions are independent of the relation of our
knowledge to an object outside 1tself, they concern the
ground of certainty generally, and our nght to the con-
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fidence we repose 1n the truth of any thought 1n our minds;
in this iew we reserve them for consideration later. But
apart from this the arguments of Sextus imnvolve at once a
prejudice and a fallacy, the prejudice of the existence of
that World in itself with which knewledge was contrasted, a
prejudice which may be just or the contrary—that cannot be
decided here—the fallacy that the conception of a knowledge
which apprehends things not as they are known but as they
are, means anything intelligible at all, as to the possession
or non-possession of which 1t 15 possible to raise a con-
troversy, whereas the truth 1s that upon this at least thought
15 perfectly clear and at one with itself, that knowledge
under whatever form can never e things in themselves but
only represent them

812 There will be a disposition to express this contention
in the form that we only know phenomena, and not the
essence of things in themselves, and so stated to recognise
it as the primary truth of every theory of cognition T avoid
that particular form of statement because 1t still contains a
prejudice which T should wish to see abandoned The
actual assumption indeed of the existence of this world of
things which 1s given by the categorical form of the propo-
siion mught be avorded by transforming 1t mto the hypo-
thetical Jf things exist knowledge apprehends only therr
appearance, not therr essence But even then the propo-
sition plainly carries the 1dea of a thwarted purpose  That
‘only’ imphes that our knowledge which was ntended by
nghts for the apprehension of the higher, the essence of
things, has to be content with the lower, the phenomenon.
Such a valuation 1s once more a prejudice, 1t may be legiti-
mate, 1t may be not legitimate, as the further progress of
Science may decide which we are not here in a position to
anticipate.  But we can see at once that it 1s an arbitrary
proceeding to place knowledge 1n the position of a means
which 1s #of adequate to 1ts supposed end of apprehending
things as they are. And we may at once pronounce an
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opposite pomnt of view to be concervable, which should
regard things as mere means to produce in us in all its
details the spectacle of the 1deal world. If this were so we
should not indeed know things as they are, but we should
not therefore fail of any end or aim, 1n the appearances
which things present to us would reside then that element
of higher dignity and value which we sought to indicate by
the name of essence, and in the discovery of the purport,
the connextor and the laws which govern this 1aner world
of phenomena, the knowledge of truth would he not indeed
exclusively but pre-eminently, and at least as truly as n that
which we are now so panfully anxious to arnve at, the
apprehension of that which must always remain outside our
own and every other intelligence, the svstem of means
through which the senies of phenomena 1s called 1nto exist-
ence within us But to continue this discussion further
would be to overstep the limits of my undertaking, 1
repeat once more what 1 desire the reader to understand
this to be, let us leave entirely out of the question the
opposition between our world of ideas and a world of
things , let us look upon the former alone as the matenal
we have to deal with, and let us endeavour to ascertain
where within this world the primary fixed points of cértainty
are to be found, and how 1t may be possible to commum-
cate a like certainty through the medium of these to other
1deas which do not in themselves equally possess it. By
following certain circuitous paths which will be found to be
no deviation from our proper route, we may perhaps arrive
at clearness on this subject.



CHAPTER II.

The World of Ideas.

313 THE problem which we have set before us 1s one
which ancient philosophy long ago declared again and again
to be insoluble  That all 1s 1n flux was the famihar doctrine
of Heraclitus, a doctrine however of which 1t 1s difficult to
determine the precise sigmficance  That 1t was understood
in the half pathetic sense of a lamentation over the rapidity
of change appears in the heightened form subsequently
given to his saying that 1t 15 mmpossible to cross the same
river twice—*‘1t 15 impossible,” 1t was added, ‘ even once’
But against the testimony of observation to the transitori-
ness of things the most ordinary experience might have set
counter examples of duration through incalculable periods
of time , philosophical reflexion could only have universal-
1sed the former set of expernences 1nto the doctrine cited by
establishing 1 opposition to superficial appearances, that
the latter also do but veil a slow process of change to which
m fact they are always subject We do not know how far
this actually took place and whether these speculations
passed over without notice the circumstance that the differ-
ences 1n the speed of one set of changes and another at
once mtroduce into the play of phenomena a contrast be-
tween the relatively fixed and the more transitory which
mught be turned to fruitful account Once more, that no-
thing can wholly withstand agencies of change operating
from without, that everything therefore must be susceptsble of




HERACLITUS VIEW OF CHANGE, 201

L]

change, 15 a conviction too easily dernived from the experi-
ence of every-day lfe to have needed a philosophy to
discover 1t. But it remains doubtful how far Herachtus
passed beyond this, and taught that there are changes 1n all
things springing from causes 1n their own nature and not
merely occasioned by outside influences, and whether Le
taught this simply as a fact of expenence, or whether he
held continual movement to be the condition ¢ ¢ the possi-
bility of all natural existence, and that stable equilibrium
and permanence were 1mpussible

There 1s much te lend probability to a view which should
credit him with this more advanced conception, but the
question can as httle be certainly decided as the more 1m-
portant one what precisely 15 to be undeistood by the ‘all’
to which he ascribed this ceaseless mutability  The expres-
sion ncluded beyond question the things of sense, 1n fact
the very starting-point of the doctrine could have been
found nowhere else but in the changing combinations of
sensible qualities and relations  But did it include at the
same time the content of the 1deas by means of which we
think this world of sense? Was 1t intended that not only
all that 1s real but all that can be thought as well 1s sybject
to this eternal flux? I doubt if Herachtus held this latter
opinion , the universal instability of all determinations of
thought would of course render all enquiry and all affirma-
tion Wmpossible  We may however assume froi the lively
picture which Plato draws in the Theaetetus of the later ac-
tivity of the school, that they at all events had no hesitation
n giving this extension to their master’s doctrine,

At this point 1t 1s taken up by the Sophists I do not
mean that section which under the leadership of Protagoras
acknowledged only the subjective vahdity of every percep-
tion for the person who experiences it, I mean those who,
disciplined n the Eleatic dialectic, set themselves to demon-
strate that every conception signifies at once what 1t does
mean and what 1t does not mean. This contention was



202 THE WORLD OF IDEAS. [Book IIL.

)

met, principally in the field of Ethics, where 1t produced 1its
most pernicious effects, by the sound instinct and sense of
truth of Socrates, who called attentton to the fact that the
conceptions of good and bad, just and unjust, are fixed and
unchanging, and cannot be determmed now one way and
now another at the pleasure of individuals, but that they
have to be accepted as permanent and selfadentical con-
ceptions to which everyone has simply to subordinate his
own 1deas on these subjects Plato followed, at one with
these aims of his master, but impelled by more many-sided
motives, and expanded the convictions received from So-
crates into his own doctrine of Ideas, a first and most
characteristic attempt to turn to account the truth which
belongs to the world of our 1deas 1n 1tself, without regard to
1ts agreement with an assumed reality of things outside 1its
borders The philosophical efforts of antiquity have the
attraction of exhibiting in full detail the movements, the
struggles, and the errors of thought, into which every indi-
vidual still falls 1n the course of his development, and which
notwithstanding the culture of our own day has no longer
the patience to follow up and mnvestigate I shall permit
myse]f to enter therefore into a review of this doctrine of
Plato, approaching 1t at various points which seem pertinent
to our present enquiry.

814 The Platonic expression Idea® 1s usually rendered
Universal conception?, and the rendering 1s so far correct
that there are Ideas, according to Plato, of everything which
can be thought 1n a umversal form, apart from the par-
ticular perceptions in which 1t 1s presented At the same
time 1t 1s only for the purposes of a later set of conceptions
which we shall meet with presently, that 1t becomes impor-
tant to be able to think of the ideally apprehended content?
as something common to many individual contents, that 1s

! [*Idee’ Where the term ‘Idea’ represents ‘Idee’ and not

¢ Vorstellung ’ 1t 1s printed wath a capital ¢ 1
* [“ Allgemeinbegnff’] ? [“Inkalt 7}
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as a2 umversal. What 1s essential here at the outset 1s not
so much that it can be separated from different particular
mstances which contain 1t, as that 1t has been distinguished
as a content with a meaning of its own which we present fo
ourselves, from a mere affection which we exgerszence 1In
the latter sense 1t might have becn involved by the Hera-
clitic or pseudo-Herachtic doctrine 1n its ceaseless flux of
events, of which each one only 1s 1n the moment mn which
it occurs, and no one has an abiding habitation or signifi-
cance m the world, because therc 1s no reason why having
once occurred 1t need ever recur again n 1dentically the
same form The former conception on the contrary turns
the mere affection of our sensibuity into an independent
objective! content whose significance or-e 1s its significance
once for all, and whose relations to other contents have an
eternal and self-identical validity even 1f neither 1t nor they
should ever be repeated 1n actual perception,

I have had occasion to explain my meaming here in an
earlier part of this work (§ 3) Perception shows us the
things of sense undergoing changes in their qualities  But
while black becomes white and sweet sour, it 15 not black-
ness 1tself which passes into whiteness, nor docs sweetness
become sourness, what happens 1s that these several’qual-
ties, each remaining eternally 1dentical with 1tself, succeed
each other 1n the thing, and the conceptions through which
we think the things have themselves no part 1n the muta-
bility which we attribute on account of their changes to the
things of which the qualities are the predicates--and cven
he who attempted to deny this would be affirming 1t against
his will, for he could not represent sweetness as passing into
sourness, without separating the one pioperty from the
other, and determining the first for his own thought n an
idea which will always mean something different from the
second into which 1t 1s supposed to have changed. It 1s a
very simple and unpretending, but yet a very important

v§3]
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thought to which Plato here gives expression for the first
time. The continual change which goes on 1n the external
world may affect us like a restless whirling eddy, bewildering
our mtelligence, yet it 1s not without a pervading truth
Whatever mutability the things may display, that which
they are at each moment they are by a transient partici-
pation in conceptions which are not transient but for ever
identical and constant, and which taken together constitute
an unchangeable system of thought, and form the first ade-
quate and solid beginnings of a permanent knowledge.

For 1t was one of the conclusions at which we armved
before®, that to the making of this earhiest immediate stock
of knowledge there contribute not merely the separate unity
of each conception 1n itself, nor again simply the fact of a
merc uniform contrast between this and all other concep-
tions, but also those graduated relations of resemblance and
affinity 1n which different conceptions stand to each other.
If the white becomes black and the sweet sour they do not
merely become different 1n the abstract, but pass over from
the domain of the one conception in which they participated
before 1nto that of another which 1s separated from the first
by a fixed and determinate degree of contrast, a contrast
stronger for example than that which obtains between
white and yellow, and altogether incommensurable with
that absolute gulf of separation which exists between white
and sour .

815. 1 refer to these simple examples once more 1n order
to make it clear how a knowledge may be possible the truth
of which 15 wholly independent of the question of Scepti-
cism as to its agreement with a world of things outside it.
If the current of the outer world had brought before us
only once In a transient appearance the perception of two
colours or two sounds, our thought would immediately
separate them from the moment of time at which they
appeared, and fix them and their affimities and their con-

' [Cp §§13-16]
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trasts as an abiding object of mner contemplation, no
matter whether they were ever presented to us again n
actual experience or not. Again supposing we could never
learn how these 1deas are able to appear as predicates in
things, and 1n what that yhich we have called the partici-
pation of things 1n them exactly consists, a question would
indeed be left unanswered which might in the course of
our reflexions prove important, but still the c-rtain know-
ledge wouid remain to us undisturbed that the senes of
colours and the scalc of mustcal tones themselves are each
a connected whole with fixed laws, and that m regard to
the relation of the members to each other, cternally valid
true propositions are vitally opposed to eternally invahid
false ones And finally the question whether after all
colours in themselves and tones 1in themselves are not diffe-
rent from what they appear to us, 1s one which no one will
care to raise again  Or rather we do meet with 1t again in
the confused notion that sounds are in fact merely vibrations
of the air, colours merely quiverings of the ether, and 1t 1s
only to us that they appear in the form of the subjective
feelings which we know It 15 unnecessary to enlarge over
again on the consideration that these feelings do not cease
to be real, and are not got nd of and banished out of exist-
ence as intruders, because we have discovered certain ex-
ternal causes not resembhing them, which are the occasions
of their making their appearance to us Ewen if these
vibrations of external media appeared to differently con-
stituted beings 1n the form of modes of sensation entirely
unknown to us, still the colouning and tones which we see
and hear, would constitute for us, when once we have ex-
penienced them, a secure treasure of knowledge with a
validity and an orderly connexion of its own. The feelings
of such other beings would remain unknown to us and ours
to them, but this would only mean that we have not a/
truths for our portion, but that what we do possess we
possess as truths 1n virtue of the identity of every such
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content of perception with 1itself, and of the constancy of
identical relations which obtain between different contents.
Thus we readily understand the significance of Plato’s en-
deavour to bind together the predicates which are found 1mn
the things of the eternal world 1n¢ continual change, into a
determinate and articulated whole, and how he saw in this
world of Ideas the true beginnings of certam knowledge;
for the external relations which subsist between different
Ideas, and through which some are capable of association
with each other and others exclude each other, form at all
events the houts within which what 1s to be possiéle 1n
expenience falls, the further question what 1s real in 1t, and
how things manage to have Ideas for fAe:» predicates, ap-
peared to Plato not to be the primary question, and was for
the time reserved

816 There 15 one widereaching difficulty connected with
the first-named aspect of this question  How precisely are
we to concelwve colours when they are not seen, or tones and
their differences when the former are not heard and the
latter not apprehended by comparison? Are we to say that
they are nothing or that they do not exist, or are we still to
attribute to them some predicate which we can hardly de-
fine, some kind of bemng or reality? We shall not be dis-
posed at first to consider them to be nothing at all, for as
long as we fix them m our thoughts, as at present in search-
ing for an answer to this very question, every tone and every
colour 1s a determinate content distinguishable from every
other, and so a something and not a nothing. Sull this
decision becomes doubtful when we consider the answer
which we feel ourselves compelled to give to the second
part of the question In regard to things we do imagme
ourselves, dimly enough, to know wherein therr being con-
sists even when they are objects for no intelhgence, but
exist purely for themselves, but what 1s meant by a tone
when it 1s heard by no ear and when even the silent 1dea of
its sound 1s not called up by any mind, we can no more
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say than what a pain 1s when no one 1s hurt by it. But
how can that which is not either in 1tself or in our con-
sciousness, be any longer anything at all or be distinguished
from anything else? Stul this conclusion again we hesitate
to affirm. There 1s clearly 1n our first conclusion, speaking
quite generally, a certain element of affirmation, which 1s
not entirely to be cancelled by the denial contained in the
second DPerhaps it may appear to us a wav out of the
difficulty tc turn the categoncal furm of our judgment into
a hypothetical, two sounds which are neither heard nor
magined are not indeed actually anything, and stand 1n no
actual relations, but they w2/ always be something and the
one will be different from the other, and stand 1n a definite
relation of contrast to it, ¢f they are heard or imagined,
Yet even this does not at once satisfy us, for 1n order even
to mmagine how the notes a and 4 can be subject to this
varied fortune of being presented to imagmnation at one
time and not so presented at another, and then how 1t
happens that when they are presented in experience the
relation Z1s necessarily thought along with them, whereas
whenever certain other sounds are presented, they are no
less necessarily accompanied by a different relation Z',—in
order to imagine this we are constrained to ascribe to®them
existence and definite existence, at a time when according
to this view they did not 1n fact exist at all, for so alone
can we explain their subsequent existence and the defimte
form which their relations then assumed.

I will not pursue these refinements further, but will con-
clude with the following remarks. We have undoubtedly a
conception of affirmation or ‘posifion’ 1 an extremely
general sense, which meets us 1n various fields of enquiry,
and for which languages, dealing as they do in their early
stages with highly complex and concrete notions, and not
with the simplest elements of thought, have commonly no
abstract term which expresses 1t with the requisite punty.
But 1t would not be wise to invent a techmical term to
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represent it, the meamng of which would always be doubt-
ful, because 1t could never come naturally to the lips or to
the thoughts of any one, the very term ¢ position’ which 18
frequently used for it suggests by its etymological form the
entirely alien sense of an act, or gperation of establishing’,
to the execution of which that state of affirmation which we
wish to express then seems to owe its being. It 1s best
however to keep to ordinary speech, and select a word
which can be shown to express in common usage, approxi-
mately at all events and unmustakeably, the thought with
which we are concerned  We may express 1t in our own,
language hy the term Reality?  For® we call a thing Real*
which 15, 1n contradistinction to another which 1s not, an
event Real wlach occurs or has occurred, in contradis-
unction to that which does not occur, a relation Real
which obtains, as opposed to one which does not obtain,
lastly we call a proposiion Really true which holds or 1s
valid as opposed to one of which the validity 1s still doubt-
ful  This use of language 1s mntellgible, 1t shows that
when we call anything Real, we mean always to affirm 1,
though 1 different senses according to the different forms
which 1t assumes, but one or other of which 1t must neces-
sanly*assume, and of which no one 1s reducible to or con-
tained m the other  For we never can get an Event out of
simple Bemng, the reality which belongs to Things, namely
Being or Fstence, never belongs to Events—they do not
exist but ocewr . again a Proposition neither exists like things
nor occurs lihe events, that its meaning even obtains hike a
relation, can only be said if the things exvest of which 1t pre-
dicates a rclation, 1n atself, apart from all apphcations
which may be made of i, the reality of a proposition
means that it holds or 1s vahid and that its opposite does
not hold
: Y(:Sﬂll“hk') * [* Wirkhichkest ]

p ‘Metaphysic,” p 1, and for * Objectivitat’ contrasted with

different torms of ¢ W uklichkeit * sec above, § 3.]
¢ [ Wirklich )
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Now misunderstandings must always arise, when under
the persuasion that the object which we are considering
must have some sort of reahty or affirmation proper to it,
we endeavour to attribute to it, not that kind of reality
which 1s appropnate to g, but a different kind which 1s
alien to 1it. Then anses the conflict just noticed between
the conviction on the one hand that we are nght in as-
scribing to 1t some sort of reality, and on the other that
the particular form of reality to which our misconception
has brought us 15 1nadmussible

Now Ideas, in so far as they are present in our minds,
possess reality in the sense of an Event,—they occur 1n us +
for as utterances of an activity of presentation they are never
a Being at rest but a continual Becoming; their content
on the other hand, so far as we regard 1t 1n abstraction from
the mental activity which we direct to 1t, can no longer be
said to occur, though neither again does 1t exist as things
exist ; we can only say that it possesses Vahdity

And finally we must not ask what 1n its turn 1s means
by Vahdity, with any idea that the meamng which the
word conveys clearly to us can be deduced from some
different conception, as 1if, for example, it were pogsible
to find certain conditions by the operation of which etther
the Being which belongs to things could be so modified
and attenuated, or the momentary act of Becoming or
occurring, 1n which the transient reality of ideas regarded
as excitations of our consciousness consists, could receive
such fixity and independent existence, as that both the
one and the other in different ways might pass into this
conception of Vahdity, which at once excludes the sub-
stance of the valid assertion from the realty of actual being
and mmphes its independence of human thought As httle
as we can say how it happens that anything s or occurs,
so httle can we explain how it comes about that a truth
has Vahdity; the latter conception has to be regarded
as much as the former as ultumate and undenvable, a con-

Locic, Yo IL P
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ception of which everyone may know what he means by
it, but which cannot be constructed out of any constituent
elements which do not already contain it.

817. From this pont of view some hght I think is
thrown on a surprising statement which 1s handed down
to us i the history of Philosophy. Plato, we are told,
ascribed to the Ideas of which he had achieved the con-
ception an ewistence apart from things, and yet, as
these same cntics tell us, of ke kind with the existence
nf things It 1 strange how peacefully the traditional
admration of the profundity of Plato acquiesces in the
ascniption to him of so absurd an opinion, we should have
to abandon our admiration of him if this really was the
doctrine that he taught, and not rather a senous mis-
understanding to which 1 a quite intelligible and pardon-
able way 1t has laid itself open  The expression of philoso-
phical 1deas 1s dependent upon the capabilities of each
language, and 1t 1s hardly possible, in giving utterance to
our meaning, to avold using words which language has
comed to cipress a mercly cognate thought which 1s not
our real meanming at all  And this 1s pre-eminently the
case¢ when a new field 1s being opened out, and the
necessity of distinguishing the precise meaning intended
from the ordinary meaning of the word 1s as yet little
feltt. This s T think the explanation of the misunder-
standing 1n question  The truth which Plato intended to
teach 15 no other than that which we have just been
expounding, that s to say, the validity of truths as such,
apart from the question whether they can be established
in relation to any object 1n the external world, as 1ts mode
of being, or not, the eternally selfadentical significance of
Ideas, which always are what they are, no matter whether
or no there are things which by participation in them make
them mamifest m this external world, or whether there are
spints which by thinking them, give them the reality of a
memal event.  But the Greek language then as afterwards,
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was wanting in an expression for this conception of Validity
as a form of Reality not including Being or Existence , and,
this very expression Being came, often indeed quite harm-
lessly, but 1n this instance with momentous consequences,
to fill the place. .

Every possible content of thought, regarded as an indi-
vidual unity, distinct and separate from others, all that class
of things for which the language of the School philosophy
in later times mvented the not inappropriate name of
Res ration:s’ was to the Greek a Being (v or oleia), and
if the distinction between a really valid truth and a pre-
tended truth came 1n question the former was distinguished
as dvres 3»  The language of ancient Greece never found
any term to express the reality of simple Vahdity as dis-
tinguished from the realty of Being, and this constant
confusion has prejudiced the clearness of the Platonic
phraseology

818 We may easily see that everything Plato says of the
Ideas presents itself when understood in the manner so
explained as natural and necessary, and that the vanous
devices to which he resorts 1n setting forth their nature have
this purpose and no other, to exhaust the conceptiot. for
which no adequate term could be found, by the help of a
vaniety of expressions hmiting and supplementing each
other  Eternal, without beginning, and imperishable (ai3:a,
dyévvyra, dvdhebpa) the Ideas could not but be named 1n the
presence of the flux of Herachtus, which seemed 1n danger
of sweeping them away along with the sense-world 1n 1ts
stream The reality of Being indeed they have or have not,
according as transient things of sense are clothed with them
or not ; but that reality which consists 1n Validity, which s
a reahty all their own, rematns untouched by all this change.
Their independence of time, when brought into comparison
with that which comes and goes in time, would hardly be
otherwise expressed than by this predicate of eternity which

! {* Gedankending '}
P2
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at once partakes of time and denies its power, just in the
same way as we should most easily recognise that which has
no validity and could have no vahdity in 1tself by the fact
of 1ts never occurning at any moment of time.

Agamn, we understand the 1deas being called separable or
separate from things (xepis r@v drrwv), first because the 1mage
(«I80s) of their content can be still called up to memory after
the things which onginally occasioned 1its appearance mn us
have vanished from real existence, and next, because the
content 15 taken to include what can be apprehended 1n a
universal form, and remains the same n different external
manifestations, so as to be independent of the mode n
which 1t 15 reahsed to sense mn any particular instance

But 1t was not Plato’s intention to represent the ideas as
independent merely of things while still depending for their
special mode of reality upon the mind which thinks them
Realty of Existence 1t 1s true they enjoy only in the
moment 1n which they become, in the character of objects
or creations of an act of presentation now actually occurning,
members of this changing world of Bemng and Becoming,
but on the other hand we all feel certain 1in the moment 1n
which we think any truth, that we have not created it for
the first ume but merely recognised 1t, 1t was valid before
we thought about 1t and will continue so without regard to
any existence of whatever kind, of things or of us, whether
or not it ever finds manifestation 1n the reality of Existence,
or a place as an object of knowledge i the reality of a
Thought This 15 what we all believe with regard to truth
when we set out to search for it, and 1t may be lament over
its maccessibility at least to any form of human knowledge ,
the truth which 1s never apprehended by us 15 valid no whit
less than that small fraction of it which finds its way nto
our intelligence

The independent validity of the Ideas Plato emphasises
again 1n a somewhat different form, 1n answer to the doctrine
of Protagoras, rescuing them 1n their character of being n
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themselves that which they are (aird xaf' aird &vra) from the
relativity 1n which the famous dictum of that Sophist was in
danger of mnvolving them. Even granting that his doctnine
has 1ts truth so long as 1t 1s confined to the impressions of
sense, and that viewed in fhis relation Plato’s opposition to
it rests upon a misunderstanding, granting that 1s to say that
my sensation 1s as true for me as yours which differs from it
1s for you, Plato would still be right 1n nsisting that for
neither of us could the sensation be possible at all, unless
that which we felt in the sensation whatever 1t be, red or
blue, sweet or bitter, had a defimite and constant significance
of 1ts own, as a member of a world of Ideas. This world
of Ideas 1s the permanent and inexhaustible treasure-house
from which the things of the external world draw all the
diverse and shifting attributes they wear, and the mind the
varying series of 1ts experiences, and a sensation or idea
whose content has no fixed and determinate place, no fixed
relations of affimity or difference 1in the universal world of
thought, but stands 1n complete 1solation, bare of all relations
to anything in that world, the possession of a single individual
mind alone, 1s 1n fact an impossibility.

While Plato by thus describing the Ideas, takes security
for therr independent validity, he has at the same time
abundantly provided against the confusion of the vahdity
thus imphed with that wholly distinct reality of Existence
which could only be ascribed to a durable thing . When he
places the home of the Ideas in a super-celestial world,ea
world of pure intelhigence (vonrés, imepovpdmor rémes), when
again more than this he expressly descnibes them as having
no local habitation, such language makes 1t abundantly clear
to any one who understands the mind of Greek Antiquity,
that they do nof belong to what we call the real world. To
the Greek that which 1s not 1n Space 1s not at all, and when
Plato relegates the Ideas to a home which 1s not in space,
he 1s not trying to hypostasize that which we call their mere
vahdity into any kind of real existence, but on the contrary
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he is plainly seeking to guard altogether egainst any such
attempt being made. Nor 1s 1t any objection that the Ideas
are called unities ({vddes, powddes), for there 1S no occasion to
interpret these titles from an atomistic standpoint, whether
n the sense of matenal indivisipility or of a self-identity
resembhing that of a self-conscious subject. For in fact
what constitutes the meaning of an Idea, and of a complex
no less than of a simple Idea, 1s that it mamfests itself as a
unity, umfying the elements which cohere n 1t and rejecting
that which 1s alien to 1t Nevertheless although these
various ¢x[ressions point one and all to the fact that Plato
never aseerted the existence of the Ideas but only ther
eternal validity, he had sull no better answer to make to the
question, what then are they, than to bring them again
under the general denomination of odeta  Then the door
was vpened to the misunderstanding which has since widely
spread, though no one has ever been able to say what the
nature of that existence, into which he 1s accused of having
hypostasized his 1deas, precisely 1s

819. T'here are two objections which may be taken to the
view here mamntamned  First, the use which Plato makes of
the Ideas to explain the course of the world, 1n which they
assert’ their influence not merely as valid truths but as
operating torces—this 15 a pomnt to which I shall come
later, and 1n the second place, the atutude of Anstotle
For it 15 really the very defimte language of Anstotle which
hgs estabhshed the doctrine of the reality of the ideas as a
dogma of Plato, whereas Plato’s own statements are In no
way inconsistent with the other interpretation which we
have preferred It seems incredible that the most acute of
Plato’s disctples, informed by personal intercourse with the
master, should have misunderstood lum 1n a point of such
serious moment as this At the same time we are justified
by the nature of his polemic not against particular statements
of Plato but against the doctrine of Ideas altogether, as well
as by many details 1n his cnticisms, 1n assuming that s
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attack is in part directed against certain misunderstandings
of the Platonic doctrine which had gamned hold in the
Academy at an early period. For he could not well have
challenged Plato himself to show w/ere the Ideas are, when
Plato had said 1n plain tegms that they were nowhere. He
could not have directed against Plato the cnticism that there
must logically be Ideas of products of art, for one passage at
least 1s to be found 1n the Republic which 1s entirely in agree-
ment with that criticism, and how far Plato was from having
overlooked the difficulty there involved, 1s evidenced by the
opening of the Parmenides Finally as to Amstotle’s ob-
jections to the Ideas that they are superfiuous, being mere
copies of individual objects, and the assumption from which
s elaborate analysis frequently starts, that there are as
many examples of every Idea as there are instances of its
application 1n reality, these are criticisms which do not really
apply to the doctrines of Plato himself. That every Idea 1s
what 1t 15 once for all, that what we are to understand by 1t
1s not an individual thing but a universal comprehendng
many things, and that all its manifestations are only copies
of this one essential reality, 1s the doctnine which he
never abandons, whatever obscunity may still attach to that
operation on the part of the mdividual things, described as
mnitation or participation, by which they provide the one
Idea with a countless number of realisations in the world of
actual existence. .

The discussion therefore which fills the XIIth (XIIIth)
book of Anstotle’s Metaphysics and of which the purport is
to exhibit the absurdity of attnibuting to the Idea a reality
wdentical with the reality of actually existing things, I cannot
regard as a refutation of the pure Platonic doctrine, and the
less so mnasmuch as at the end Anstotle himself equally fails
to find a decistve and unambiguous expression for that
more appropnate form of reality which be destres, in contra-
distinction to this, to ascribe to them. To him the only
genume odoia 15 the individual thing, and there we must
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certainly agree with him; to the individual thing alone
belongs the reality of Existence ; still for Anstotle as much
as for Plato the object of knowledge 1s always the universal;
not only 1n the sense that we are incapable of exhausting
the meaning of the individual thyng, but that so far as we
mnvestigate 1t in its nature and 1ts workings with any prospect
of a result, we invariably proceed according to umversal
principles  But Anstotle 1s entirely at one with his pre-
decessors, that that which 1s not, or has no reality in any
sensc, cannot be an object of knowledge erther, and so 1n
regard to the universal we cannot say that it simply 1s not,
but that in a sense 1t 1s and 1n a sense 1t 1s not.

I do not propose to enter into Anstotle’s further treatment
of this question 1n detail. T must however remark that by
placing the umiversal and the Idea within the Individual
things and not outside them he does not explain the possi-
hility of knowledge , for the mere fact of the presence of the
1dea 1n one individual does not entitle us to transfer all the
consequences which flow from it to a second individual 1n
which 1t happens also to be found, 1t can only justify us 1n
concluding from the doings of one real thing to those of
another, if 1t includes within itself a number of charactens-
ucs so related that the appearance of any one necessarly
implies the presence of the rest  Such considerations would
at once conduct Anstotle back to the admission that the
Idea 1s certainly 1n a sense ywpls rév Svrev, but in what
sense it 1s so was impossible for him to define, since he no
more possessed than his master did a techmical equivalent
for our term vahdity, and thus eventually the umversal
conception or Idea came to be for hum also an olvla, not
indeed a true or mpéry oboia but still a devrepa oboia,

830. It may appear to us a strange spectacle to see two
of the greatest philosophers of antiquity strugghng with
mmperfect success to arrive at clearness upon so simple a
distinction as that which we have been considenng. But
such a view would do both of them mjustice. The appre-
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hension of the simplest relations of thought is not the
simplest act of the faculty of thought, and the whole long
history of philosophy teaches how ready we all are at any
moment to be guilty of a degree of obscurity in the apphca-
tion of i1deas which if regluced to 1ts simplest terms would
appear to us incredible Whenever men have beheved
themselves to have discovered a principle which appears to
represent the umwversal element in the constitution and
development of the real world, they invanably go on to
exalt 1t into the position of an independent reality and to
represent 1t as a pure form of being, in companson with
which the individual things retire into a position of subor-
dinate and even unreal existence I need not even refer to
the latest phase of German philosophy which aspired to set
on the throne of the Platonic Ideas the one absolute Idea,
for the same tendency ts apparent enough in spheres of
thought outside the circle of phlosophy How often do we
hear in our own day of eternal and unchangeable laws of
nature to which all phenomena and their changes are
subjected, laws which would indeed cease to manifest
themselves if there were no longer any things for them to
control, but which would even then themselves continue 1n
their eternal validity and would revive with therr old effective
power the moment a new object presented itself from any
quarter for them to apply to, nay there 1s not even wanting
on occasion, the enthronement of these laws above all
existing realities in that very super-celestial habitation which
with Plato 1s the home of the Ideas Nevertheless those
who hold this language would indignantly repel the imputa-
tion of ascnbing to those laws an existence whether as things
or as persons outside the things which are governed by
them, and Plato may resist with equal justice a similar
misinterpretation of his doctrines,

Finally it must be added that we ourselves, in drawing a
distinction between the reality which belongs to the Ideas
and laws and that which belongs to things, and calling the
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one Being or Existence® and the other Validity?, have so
far merely discovered, thanks to the resources of our
language, a convenient expression which may keep us on
our guard against interchanging the two notions. The fact
which the term vahdity expressey has lost none of that
strangeness which has led to its being confounded, as we
have seen, with existence It 1s merely that we have been
s0 long accustomed to 1t , we use our thought as we do any
other natural faculty without troubling ourselves about 1t,
and take it as a matter of coursc that the content of manifold
perceptivns and phenomena does mvariably adapt itself to
general conceptions and can be read by us mn the light of
general laws, 1n such wise that the consequences which
those laws lead us to predict are found to comncide with the
a~tual phenomenal order which supervenes  But that this
should be the case, that there should be umiversal laws,
which have not themselves existence like things and which
nevertheless rule the operation of things,—remains for a
mind which reahses 1ts meaning, a profoundly mysterious
fact which might well inspire rapture and wonder m its
discoverer, and that he should have made the discovery
will always remamn a great philosophical achievement of
Plato, ‘whatever the problems 1t may have left still un-
solved :

831 One of these problems 1s that of the exact nature
of the relation of things to the 1deas which Plato describes
by the terms partictpation or imitation. I do not propose
at present to discuss this question at large ; but there 1s one
defect 1n the doctrine of the Ideas which a cnticism of
Anstotle’'s—in wtself not well-founded—may suggest to us
Among the reasons which led him to regard the Ideas as
both superfluous and useless, he especially emphasises the
fact that they supply no beginming of motion. However
true this objection may be n itself, the fact that they do not
perform this task proves lttle against the doctnine of the

' {*>ein ) * [ Geltung )
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Ideas ; the real objection is that they do not, as we shall
see, adequately perform the task for which Plato mntended
them. As concerns Anstotle’s crticism let us turn to the
sciences of opr own day. What shall we say of our Laws
of Nature? Do they coptan 1n themselves a beginning of
motion? On the contrary, they all presuppose a seres
of data which they cannot themselves establish, but from
which, once grven, the necessary connexion one with another
of the phenomena which ensue 1s deducible. No natural
law ordains that the different bodies 1n our planetary system
should move, or that their course should be directed towards
one and not another quarter of the heavens, or that the
acceleration which they impose on each other by the force
of attraction should have the particular amount which 1t has
and not a different one But 1s the whole system of
mechamical truths useless and mere empty babble (xevoroyeir)
because 1t leaves these first beginnings of motion to be
explamned from some other source, and starting from the
fact of motion as 1t actually finds 1t, 15 satisfied with explain-
ing 1ts different phases 1n their necessary connexion with
each other? ‘lhere may be obscunty enough—though
after all not more than tn our own mode of representing
the matter—in Plato’s relegation of the primary motive
umpulses upon which the succession of phenomena depends,
to that dim world of OAg which represents to him the
material which 1s given for the I1deas to be applgd to. But
for all that to see mn the world of Ideas the patterns to
which all that 1s, sfanything 1s, must conform, was a thought
of which the importance 1s unfairly ignored by Anstotle.
For he was himself on a later occasion to have recourse to
that very same thought, for the explanation of individual
phenomena : he too found himself unable to allow the
cause of mouion which commumnicates the actuahsing mm-
pulse also to control its 1ssue , this had been decided from
all etermity by those universal laws, which 1n their turn take
no part 1n the communication of the impulse.
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On the other hand 1t must undoubtedly be admitted to
be a deficiency in the Platonic doctrine that this, which
was its actual undertaking, it only half accomplishes. An
account of the necessary connexion of two contents of
thought must always assume the logical form of a judgment,
1t cannot be expressed in the form of a mere notion which
«does not in 1tself contamn a proposition at all. Thus we
have always employed laws, that 1s to say propositions,
which express a relation between different elements, as
cxamples to eaplain the meaning of Vahdity in contradis-
tinction to kxistence. ‘The term cannot be transferred to
single concepts without some degree of obscunty+ we can
only say of concepts that they mean something, and they
mean something because certain propositions are vahd of
them, as for example the proposition that the content of
any given concept 1s 1dentical with itself and stands in un-
changeable relations of affimity or contrast to others Now
Plato apprehended the elements of the world of thought
which he discovered almost exclusively under the form of
the 1solated concept or the Idea  We need not look beyond
the general impression which his Dialogues leave with us to
be aware how rarely by comparison we meet with general
propositions , they are by no means entirely absent, on the
contrary they are made on occasions the subject of 1mpor-
tant disquisitions, but that 1t 1s propositions as such and
nothing else which must necessanily form the most essential
constituents of the ideal world, 1s a truth which never
forced itself upon Plato’s mind.  His pecuhar point of view
15 not without modern parallels. Kant himself 1n his search
for the @ priors forms which were to give the unity of an
inner coherence to the empirical content of our perceptions,
made the mistake at starting of developing them in the
form of single concepts, the Categories, and that in spite of
the fact that he denved them from the forms of the judg-
ment itself. And now having got them, as he.thought, in
his Categones, it became the more enident that there was
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nothing to be made of them, and thereupon followed the
attempt to denive judgments out of them again, and so he
arnived at the ‘ Principles of the Understanding” which it
was now possible to apply as major premises to the minor
premises furmished by eypenence. It seems therefore that
this disposition to bring into the inadequate form of a singie
concept truths which can only be adequately expressed
through the proposition, s natural to the imagmation at all
tunes, and 1s not peculiar to the plastic mind of ancient
Greece It may however be remarked in passing how
dangerous a tendency 1t 1s, leading the mind as it does away
from the full concrete reality which 1s the true aim of 1ts
enquines to a barren playing with empty 1deas which have
become separated from their natural foundations.

Thus we find our present requirements hardly at all
satisfied 1n Plato, and even the need of satisfying them not
clearly or adequately recogmsed It 1s true the abstract
thought that the ldeas are not only a multitude of indi-
viduals but that they make up all together an organic and
articulated whole—this thought 1s the soul of all his teach-
ing, and he describes with enthusiasm the delight which he
finds 1n the dalectical exercise of resolving the complex
structure of the Ideal world into 1ts elements, folloﬁ'mg the
natural joinings, and then putting them together again;
even the different degrees of agreement or of contrast
between individual i1deas and the possible medes of com-
bining them are mentioned as subjects worthy of 1nvestiga-
tion. But in the examples which he gives of the apphca-
tion of his method, the art of Diulectic ends almost
invanably 1n a mere classification of Ideas, by which we are
shown the place which belongs to any one Idea in a system
of division 1n virtue of the elements which it combines, but
which furmishes us with no single proposition, adds no jot
to our knowledge concerning the nature of any one of the
Ideas which could not have been amved at equally without
this circuitous route of classification. If we want to know
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what can be said or cannot be said of any Idea we have
still to learn it, after the classification as much as before,
from other sources. The jomings and articulations of
truth which Plato’s sole aim was not to muhlate he ought
to have investigated with a firmer hand ; instead of making
a systematic collection of the flora of the Ideas, he ought to
have turned his thoughts to the general physiological condi-
tions which in each single plant bind limb to limb according
to a law of growth Or, dropping the figure, the existence
of a world nf Ideas possessing a defimte meaning and an
unchangeahle validity being once clearly and emphatically
establisha, the next task was to mveshgate the universal
laws which govern its structure, through which alone, in an
1deal world as elsewhere, the mndividual elements can be
hound together into a whole. Thus the question to be
dealt with at this pont was what are those first princples
of our knowledge under which the manifold world of Ideas
has itsclf to be arranged This s the more precisely
defined form which the systematic enquuiry into Truth and
the source of 'Iruth now assumes for us



CHAPTER III.
The a prior: and the Empirical Mrthods.

322. WHEN we feel 1n doubt about any particular pont
of belief within the sphere of our knowledge we endeavour
to clear 1t up by analysing the conditions which have led us
to entertain the belief, we expect to learn from the history
of 1ts ongin whether 1t 1s true, or if 1t 1s false how 1t must
have grown up  And whenever in the history of philosophy
the question has arnisen as to the capacity of the human
mind for the attainment of truth in general, mankind have
thought that the same path would lead there also to the
goal It has been supposed that the claims of our ideas
and our judgments to the name of truths could be decided
by considering the process by which they have been formed.
This belief, which 15 worth considening 1nasmuch as it les
to a great extent at the root of certamn tendencies of philoso-
phical enquiry even 1n our own day, leads me to quit for
the moment the subject upon which I have entered It s
necessary to attempt to point out, that this method of
cnticising our Ideas by tracing their genesis does not
present the advantages as applied to the subject of human
knowledge generally which 1t does undoubtedly possess 1n
the case of particular behefs or 1deas

For the two cases are not alike If we desire to test the
accuracy of any particular opinion, we have a basis for our
decision 1n other truths of which we are in acknowledged
possession, on the one hand general principles with which
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all other propositions 1f they are to have vahdity for us must
be in agreement, on the other hand estabhished facts, which
must not be contradicted by those other facts which are
either affirmed or assumed by the view under question;
finally we have certain laws of thought by wihich, given
certain valid premuses, logical conclusions derived from
them are distinguished from 1llogical ~ Throughout we start
from some truth which operates upon the mixture of our
thoughts which 1s submitted to the test hke a fermenting
matter, assimilating that which 1s akin to ity and rejecting
that which 1s alien  Such a standard given us to start with
and uself independent of the subject-matter of enquiry, i9
wanting when we turn to the larger problem, to test the
truth of human knowledge 1n general 1s impossible, without
assuming as the basis for our decision the very principles
which are on therr trial

Thus logical cirdle according to which our knowledge has
tself to determine the himits of its own authonty, we have
alrcady seen to be unavoidable, but we increase our
difficulties, if, instead of regarding those principles them-
selves as the one element of certainty in our knowledge,
from the vantage-ground of which we may go on to take
possession of the rest of 1its domain, we exphatly attnbute
this certainty not to those principles themselves but to a
particular unanalysed application of them, wiz. to our
supposed nsight 1nto the origim of our knowledge The
theory 1s that the mode m which knowjedge onginates
18 to decide 1ts claims to truth, that truth moreover, as 1s
supposed by this view, having regard to a reality which 1s
foreign to and transcends knowledge. But if this 1s our
an we cannot move a single step without making certam
more defintte assumptions , first as to the position of the
knowing subject as regards those objects of its knowledge,
next as to the nature of that relation, detueen 1t and those
objects, by which the process of knowledge 1s carried on
For 1t 1s only by understanding these circumstances that we
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can learn to estimate the dangers which stand in the way of
the formation of true conceptions.

The pretence therefore of setting to work to ascertain the
process by which knowledge comes to us, by a simple act
of observation, discarding all prejudice and eschewing all
admixture of principles whose vahdity can be called n
question, 15 1n fact a groundless usion  Every attempt to
carry out such an undertaking 1s necessarily full of meta-
physical assumptions, but assumptions disconnected and
uncniticised, because they are merely taken up at the
moment as they happen to be wanted to clear up a
difficulty The arcle 1s 1nevituble, so we had better per-
petrate 1t with our eyes open, the first thing we have to do
1 to endeavour to establish what meanin 1t 1s possible for
us to attach to knowledee 1in its widest sense, and what sort
of relation we can conceive to subsist between the subject
which knows and the object of its knowledge, consistently
with those yet more general notions which determine the
mode i which we have to conceive the operation of any-
thing whatever upon anything else ~ What we have to do 1s
to obtain the last-mentioned conception, which amounts to
a metaphysical doctrine, and to treat the relation of gubject
and object as subordinate to it, we are not to begin by
setting up some chance theory more or less probable as to
that one relation, and then to use this as a test of the
capacity of the human mind for apprehending truth at all
I say nothing of the question how far 1t 1s really in our
power even to establish the facts regardmg the gradual
development of our world of thought , certainly the process
of that development cannot be directly observed, for every
observer has left 1t long ago behind him  And even though
in many cases the developed consciousness may still retain
the recollection of the road by which 1t has come to 1ts
present set of 1deas, it will be admitted on the other hand
that 1n many other cases these pretended observations of
the development of our ideas are merely somewhat fanciful

Logic, Yor. 11 Q :
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theortes of the mode 1in which we think we may concetve 1t
to have taken place.

333 If we follow the attempts which have been made to
arnive 1n the first instance at some fact beyond the reach of
doubt, from which we may procecd with security to test the
origin and the truth of human knowlcdge we are met at the
outset of modern philosophy by the maxim of Descartes,
‘cogito ergo sum,’ the one certain truth which the doubt of
all received opimons scemed to him to leave standing
This proposition has been frequently taken as a pomnt of
departure, and it has always approved itself, from as far
back as Augustine, 1n whose wntings we first find 1t, for a
truth as unquestionable as it 15 absolutely barren Not the
smalli st step towards the establishment of any theory of
knowledpe whatever has 1t been possible to take from this
proposition by 1tsclf, without calling in other and wholly
independent pninaples to help  The very anterion which
follows next in order, that all 1deas are true which are
equally cdear and evident with this, Descartes himself did
not venture to denve from that primary pninaple, without
securing sl by the roundabout argument, alluded to m
a previous chapter, agamnst the objection that we may be all
the while deluded by entirely false 1deas possessing an equal
degree of evidence with the true

In point of fact 1t 15 casy to see that from this beginming
we never can get to anything further  If we take the
proposition 1n its negative sense, that 1s to say that nothing
15 certain for us except the fact of our own thought alone,
and there 15 no such certainty in regard to the real existence
of an external world, then I recall an obscrvauion already
made cven 1f such external world be really existent, still it
1s only an 1deal picture of 1t and not that world itself which
can be present in us- the fact therefore that nothing
possesscs immediate certainty for us excepting our own world
of thought, can never settle the question whether 1t alone
exists, or whether there 15 a2 world of existence outside it
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to which 1t enters into relation And even if the idea of
this external world could be proved to be a necessary
product of our thinking activity which we are compelled to
form through the orgamisation of our mind and the laws of
interconnealon to which sur thoughts necessarly conform,
if that 1s to say we could deduce from the fact of the cogite
that our assumption of an external world of existence must
necessanily have a subjecive onigin 1n the laws of our own
minds . cven then the truth of the assumption would be
netther proved nor disproved, for even if that external
world does really ex st, it would be impossible for us to
arnive at the 1dca of 1t unless the nature of our mind and
the workings of our thoughts were such as to render it
indispensable for the avordance of contradiction within the
world of thought iteclf

On the other hand if we turn our attention to the affirma-
tive aspect of the proposttion, we find that 1t 15 not formu-
lated in a way adapted to 1ts purpose It 1s no longer the
expression of an immediate fact but of an abstraction  Ido
not complain of Descartes for keeping to the first person of
the verbs ‘cogrzo’ and * sum, for obscure as the 1dca of the
‘ego’ may be which they contain, and provocative as 1t 1s
of further enquiry, 1t does unquestionably belong to the
original form of this simplest of all experiences, and a
theory which secks to supplant the ‘cogize’ by the ¢ cogitare’
and the ‘sum’ by the ‘esse,” as the primary and most certain
fact of experience, has no claim whatever to the credit of
resting on a basis free from all presupposition and prejudice,
which 1t 15 1its ambition to share with the exact methods of
the natural sciences  There never meets us as the simplest
of facts an 1dea which merely exists and which no one has
we never meet with a consciousness which presents itself
sumply as consciousness and not as the consciousness of an
‘ego,” which n 1t 1s conscious Zo tzself either of itself or of
something else  Science may attempt afterwards to separate
by one means or another the occurrences of thought and

Q2
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knowledge from this their constant condition of reference
to a subject whose nature remamns mmpenetrable but they
are onginally given and their certainty along with them only
in the form *cogero’ ¢ 1 think,” not n that of the mfimtive
‘cogitare’ But while Descartes §s entirely correct 1 em-
ploying the personal form of the verb, it must be acknow-
ledged that 1ts significance was overlooked by him, and the
interpretations which 1t received at the hands of Kant we
cannot enter 1into here

We may add that Descartes’ principle was expressed 1n
4n unscrviceably abstract form, emphasising as 1t does 1n
the various mental states which carry with them this imme-
diate certainty of personal experience, exclusively their
umversal quahty -- that 1s to say 1t emphasises exclusively
the fact of cogitation or consCiousness in the widest sense,
which 15 an clement entenng equally into very various
mental states, sensations and deas, emotions and the will,
distingwshing them all alike from that whicH we suppose
ourselves to concerve as the condition of a being without a
self and wiathout a soul  No doubt this element of con-
sCIOUSNESS enters mto every one of our mental states which
we olperve, but what can be the use of notiang this
common quahty alone to the exclusion of those concrete
clements apart from which it cannot really exist or become
an obyect of direct observation at all?

The really fruitful startuing-point of enquury would have
been, not the fact that the “eogrfo’ 15 found 1n every form
which consciousness can assume, but the question, what are
the forms in which it 1s found?  Not the bare fact #kat we
are conscious or think teaches us the truth we know, 1t 1s
what we think, the matter or content of our cogitation,
which supplies not only the onginal datum from which we
start, but the sole source from which that which we ought
to think or that which we cannot but think can be dernved.
Descartes humself ponts out that even the Sceptic mn his
doubt or in his demal of all knowledge, by that very act
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confirms the fact of cogitation, and just because it is asso-
ciated indifferently with all true knowledge, and with every
act of doubt, and with every kind of error, 1t cannot possibly
serve to distinguish the true from the false.

824. Thus a fresh starting-pomnt for the enquiry into
human knowledge was Unavoidable. It was given by the
behef 1in the truth of innate Ideas. We must not allow the
expression ‘innate Ideas,” which has introduced a long con-
troversy 1nto the history of the theory of knowledge, to
excite prejudices 1 our minds which a httle care and
consideration may certainly allay Even the ancients in
speaking of that guod a natura nobis insitum est, and all
philosophers who have used the like expressions, were
certamly very far from assumung that 2 truth, in atself
foreign to the mind, was stamped 1n upon it at some par-
ticular moment when 1ts hife was beginning, and became
thenceforth a permanent object of its conscious thought
What they meant was no more than this—the mind 1s of its
own nature so constituted, that under certain operative
conditions 1t necessanly develops certain habitual modes of
combining 1ts 1deas These constitute, to begin with, a
method which the mind follows unawares, but finally as 1t
comes to reflect upon mnnumerable acts of thought per-
formed 1n accordance with them, the rules of 1its procedure
hitherto unconsciously followed become themselves the
objects of 1ts conscious reflexion  ‘These Ideas were called
mnate from the impression that it was not sufficient to
represent the mind n which they were supposed to grow
up as mercly possessing a certain formal character, or
general capacity for ideas, in such a way that grven the
same conditions the same set of Ideas would necessanly
grow up in every being so endowed, 1t was held essential
that every mind should have its dcterminate natural capa-
city, such as might concewvably distingmish 1t from other
thinking beings, dictating the form which its thinking ac-
tiity should take, and in which its particular acts of
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thought should be combined It 1s true there was no occa-
sion to take this assumption of a posstble distinction between
different beings endowed with a like capacity of thought for
anything more than a fiction, which served to illustrate the
truth that no adequate basis of human knowledge 1s to be
found 1n the mere abstract fact of consciousness (cogitatio),
but only 1n defimite and concrete forms of 1t which at the
same time are in fact shared by all minds 1n common
Nevertheless when once the concenability of such a dis-
tinction had been admutted, 1t was no longer possible to
restst the question what would be the result 1if 1t were ac-
vepted as real?  And then the two sides of the Cartesian
conception, the a prwr: character of the Idecas and therr
truth, purted asunder  To cach mdmvidual that must neces-
sartly appear to be truth which follows from the laws of its
own nature, and so 1if cach s furnished at birth with a
stock of Tdeas 1in the way supposed, thon it 15 a2 mere act of
fauith, a faith quite 1rrational however firmly held, to imagine
that the Ideas which are allotted to mankmd contain a
higher mcasure of truth than those which it may be force
themselves with a no less convinang evidence and with a
divergent message upon beings of 2 different constitution.
It wilk be scen that such doubts are justifiable not only
when we contrast the general sum of our knowledge with an
abjective world of evistence of which it 1s supposed to be
the copy, but even whin-—a thing which seems still more
unavoidable-—we msist on counting that only as truth which
appears to all muinds equally necessary, as distinguished
from thuit which presents wself  differently to different
minds.  ‘This 15 the pont from which the modern polemic
against the Ideas takes its start, insisting that if our Ideas
are mnate they have no «lom to truth, and that such a
clum wan only be allowed f they are regarded as inde-
pendent of the possible differences between one mind and

another and dependent only on the nature of a world of
objects common to them all



Chap. H1} CONDITIONS OF INTERACTION. 231

825 Before we enter upon the arguments on either side
in regard to the questions which are here raised, it 1s -
cumbent on us to realise that we have now amved at a
pomnt at which, instead of the unavowed assumptions to
which we are in the habit of surrendering ourselves, it
becomes necessary to mike one express assumption which
we admit 1n plam terms to be such  No enquiry of this
nature can establish its conclusions, whatever they may be,
without making some kind of assumption by the way as to
the mode 1in which the object of knowledge may be con-
ceived as operating upon the subject which apprehends 1t
Let us, mnstead of thus assuming our postulate by the way,
place 1t at the head of our enquuy, in the shape in which
the varied experience of the human mind has taught us to
formulate 1t Wherever between two elements 4 and B of
whatever kind any event which we aall the influence of 4
upon /3 occurs, such influence never consists 1 a con-
stituent clunent, or predicate, or state @ scparating itself
from A to which 1t belonged, and just as it 15, and without
undergoing any change, passing over to B, to attach itself
thenceforth to this new object, or be adopted by 1, or
become one of its states (however we like to phrase 1it),
what happons 15 that a, the property residing, or®change
arising in A, becomes the cause by reason of which, given
a relatton € already established or coming for the first
time nto play between 4 and B, B also 1s necessitated in
its turn to evolve out of its own nature and as a part of
itself 1ts new state &

How this necessary connexion betwecn the states of 4
and B 1s brought about, how 1t happens that & 1s necessi-
tated to follow the changes of 4, what again the relation C,
which may be constant or may vary in different cases, but
which 1s essential to the production of the effect in question,
consists 1n ,—-all these questions, as well as the preliminary
one whether they admit of an answer at all, may be left
outside our present enquiry, for us the abstract principle
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enunciated is sufficient, no matter what the mode in which
1t 18 realised in fact. That principle however gives us this
result, that the form of the effect & can never be independent
of the nature of the object B which experiences 1it, 1t
changes with that object, and the same relation € which
obtatned between 4 and B, will a$ between 4 and A, pro-
duce in &' a new effect &' quite distinct from 6 As little 1s
the cffect & independent of the nature of the active agency
A or of the rddation C, it changes with both, 1f 4" instead
of 4 enters with £ into the relatton C, 1t will become f3, and
B i B and A enter into the relation €' But all these
difterent 1esuits 4, ') 43, 31 will make up in themselves a
complete series of cvents which are only possible in B, and
A and C arc only to be regarded as exaiting causes, deter-
mining whnch of the many effects of which the nature of B
15 susceptible are to be reahised at a given moment, and n
what vrder they are to come about  If we hike to apply
here the favounte designations, receptinaty and spontaneity,
we may say that every object 1s receptive of vanous kinds
of stimuh to 1ts spontaneity, and never operates sponta-
ncowsly without such stimulus

828 The operavion of ohjects of knowledge upon a sub-
ject apprehending them comes under this general principle
Every assumption, to begin with, 15 wholly madmussible
which places the ongin ot our knowledge exclusively n the
object a verv hittle attention will discover to us that even
n the “fabula rasa’ to winch the receptive soul has been
compared, or in the wax, which 1t has been supposed to
resemble in being a mere recipient of impressions, a spon-
taneous reaction of the recipient subject 1s indispensable,
Only because the tablet by virtue of certain modes of
operation peculiar to ats nature and consistence retains the
coloured points and prevents them running into each other,
onlv because the wax with its cohesnve elements presents
the properties of an unelastic body readily receptive of the
stamp and capable of retaiming it—only by virtue of thus
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peculiar nature of theirs are the tablet and the wax adapted
to receive the colours or the stamp mmpressed upon them,
4n object which presented no such qualities of 1ts own to
meet the stimulus from without would not possess so much
as the character of pure rgceptivity ascribed to 1t

Further 1t 1s necessary clearly to understand, that in an
act of knowledge the direct contnbution from the side of
the object may be absent, but never that which 1s furnished
by the subject’s own nature  For 1t 1s concervable that two
ideas a and B3, having once arisen 1n the soul through a
stimulus from without, should then combine in obedience
to laws having their source in the constitution of the mind
alone, and without any renewal of the external stimulus, m
a new result ¥, but 1t 1s quite inconcerveble that we could
recetve an impression from the world outside with the
shaping of which our own nature had nothing to do  And
therefore we cannot assent to the distinction between the
matter and form of knowledge as 1t 1s drawn bv Kant. The
idea 15 indeed perfectly just, but he formulates 1t inaccurately
when he ascribes the entire content to experience and the
form alonc to the mnate activity of the mind Kant was
well aware of the fact which we are here emphasxsm};, that
even the simplest sensations, which in the strictest sense
furnish the original content of all our perceptions, do not
come to us rcady made from outside, but on the contrary
(if we are to hold to the conception of an external world)
can only be considered as reactions of our own nature of
combined sense and intellect in response to the stimuh
coming from that world They are the a prwrz capacities
of expeniencing sensation having their seat in ourselves
which the external forces do indeed summon into actual
existence In a definite order, but never transmit simply to
us ready made And when we pass to the composite result
of these simple elements, the image of a particular form
presented 1n space, the succession in time of the notes 1n a
melody, or of a series of events, these too, in every particular
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and detail of the picture, are no whit less the product of
the thinking subject, no what less therefore a priwr.  For
even if we assumed that things exist i a real extended
space or occur in a real order of time in the same positions
or i the same order m which we thercupon apprehend
them, even then our temnporal and spatial 1dea of them
would be something quite dificrent from therr temporal and
spatial exsslence, we could not manage to bring our 1deas a,
f3, v, nto the same order as obtains among their objective
catses g, A, unless our own nature and the laws of our
mund cnablied and obhged us to do so

327 Or do we wish to delude ourselves with words and
to reply that this trfling business of coprzng may be taken
as a matter of course and requires no such labour of re-
creation as we have attnbuted to the nind?  But what do
we mean by this word copy, and how 1s an 1mage or a pic-
ture produced 2 We will say nothing, at present of the eye,
for which alone after all a picture 15 a picture, and we will
ask only what are the conditions which mahe 1t possible for
4 nrror to present to the cye the image of any object > It
«an only so present 1t by reflecting the ravs of hight which
1t recaves rom the obpect o a tresh dircction, while main-
tamung the 1t ongmal arrangenwent relatnely to one another,
and for this ofticc 1t s absolutedy dependent on the smooth-
ness and the shape of ws surtace It depends on these
qualittes of 1ts own whether it scatters the rays in such dis-
order that no eye can combine them into a pture, or
whether it o reflects them that although they diverge they
can still be collected by the eye, or so that by converging
they compose a real image which becomes visible to the
eye as a new object

But cven when all this 1s done the mirror only supplies
the stimulus which acts upon the organ of sight similarly to
the object atself, and can be taken therefore to represent it,
but 1f we ask how it 1s brought to pass as a result of this
sumulus that the picture reflected can be seen, we are at
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once sensible how 1napt the comparnison of knowledge with
a copy 15 The apprehending consciousness 1s no resisting
sutface, curved or plane, smooth or rough, nor would it
gam anything by reflecting rays of hight no matter in what
direction, 1t 15 1tsclf and 1ts own co-ordinating unity,
which 15 not a space, and not a surface, but an activity,
that 1t has to combine the separate 1deas exaited in it into
the perception of a spatial arrangement, which perception
again 15 no* atself an order 1 spice but only the idea of
that order Tor even if, as some persons may perhaps
mmagine, the wdea of a powt to the left were actually placed
to the left in our consaousne s side by wide with that of
another pomnt to the night, and the 1dea of an upper pomnt
above that of a lower, still this fact woul' not by iteelf give
us the perception of this fact, all that this by itself would
do would be to place us this time rea//y 1n no better con-
ditton than that of a nurror 1 which some other mind
mught discover the disposition of the pouints, but agun only
on the supposition that 2/ succeeded i accomplishing that
which our own nind had not done, that 1 to say that it not
mercly recenved and retained the mpression of the rays
with their order of arrangement as reflected from our mind,
but also turncd those impressions to account, by producing,
on occastun of thum, a co-ordinating perception of that
order

Nothing 1~ left therefore of this inexact comparison cxeept
the conviction that even the mere pereeption of a given
state of things as 1t really 15, 15 only possible on the as-
sumption that the percuving subject 15 at once cnabled and
compelled by its own nature to combine the excitations
which reach it from objects into those forms which it 1s to
percetve n the objects and which 1t supposes 1tself simply
to recesve from them.

That the case 1s the same with all the 1deas which we
form as to the inward connexion between one perception
and another, 15 a fact to which I need only briefly advert,
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for 1t is here that the criticism has been most generally
admitted. It 1s allowed on all hands that we do not see
the causal connexion between two events, but that on the
contrary the idea of such a connexion has to be superadded
by ourselves to that mere succession of events 1n time which
1s alone directly perceived , and' the admission of the a
priort ongin of the causal nexus has been used by one
school of philosophy to establish for it the supernior dignity
of a necessary idea of universal vahdity, and by another to
deny 1t all validity whatever mn relation to the world of
things 1n our perception of which 1its ongin 1s not to be
found  Both the one deduction and the other 1s unsound
In regard to the sccond 1 recall once more this simple con-
aideratton, oven if a causal connevion does eaist between
the events of the world outside us, 1t still could not possibly
be presented to us as the direct object of a purely receptive
faculty of perception, the mode in which individual 1m-
pressions are connected can never do more than afford a
stimulus to thought to introduce the conception through ats
own activity, nor can such stimulus actually operate unless
our intellcetugl nature s tselfl necessitated, in order to
complete and account for the obsenved combination of -
pressions, to supplement 1t by that conception

828. The a prwrt character however, which we thus
claim 1n so broad a sense for our knowledge, 15 only one
side of the matter  If we regard all forms of sensible per-
ception, our intmtion of space, our conceptions of thing
and quality, of causc and effect, lastly the ethical 1deas of
good and cwvil, as modes of manifestation innate in the
mind, then and for that reason the ground for this and that
particular apphcation of them, one necessanly excluding
another, cannot posstbly be found in the mind  In our
perception of space there are innumerable figures possible,
but at a ginen moment we only observe certain definite
ones, we are capable of seeing many different colours and
heanng very various successions of sounds, but we cannot
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alter the red which we have before us here and now, though
blue or yellow 1n the same place would be equally percep-
tible to us, nor can we substitute for the melody to which
we are now listening any other of the countless melodies
which we have heard at other moments, events follow one
another independently of us, now forcing us to recognise a
causal connexion between them, now making such an as-
sumption tmpossible, finally this grouping of the incentives
which arc offered us to the exercise of our a prrer faculties
varies as between one individual and ancither, and cannot
therefore have its foundation in the common nature of the
mind

To what 1t 15 that we are to atinibute them 1s here in-
different It may Dbe that the ordmary omnion 1in which we
all acquiesce in practical hfe, and from which the present
discussion started, 1s the true one, that there does exist a
world of things outside us, i which we have ourselves our
assigned  places, and which affects us in varyming ways
according to the changes which take place in atselfl and to
the different and varying positions which we occupy i 1t
In that case the complex web of ideas which formes atself
within us, cannot indeed laim the name of truth in the
sense of presenting to us a real ikeness of that which exists
or occurs 1n the world of things, still cach several con-
junction or separation or transformation of the phenomena
which float betore our consciousness, will 1n ats character of
a consequence hear witness to a defimite process of change,
though 1t may be of a different order, in the relations of that
world of things which operates upon us  And we should be
led to the same conclusion by the rival doctrine of 1dealism
which never becomes natural to us in ordinary life, and 13
recommended solely by arguments which he purely within
the field of philosophy It may be, as this behef supposes,
that there 1s no world of things or cvents outside us, but
only the appearance of such a world brought about within
individual minds, and nowhere else, by a single unknown
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power which penetrates them all, and that in such a manner
that the pictures of the world which different minds seem to
themselves to see around them, fit in one with another,
and all are presented to themselves as members, each in its
own place, of onc and the same umiverse  This theory, hke
the other, has necessartly to admit that the smulus which
excites any individudl mind to ecreate /s particular picture
of the world, 15 a stimulus foreign to itself, and at the same
time not explicable from the umiversal spintual nature which
it sharcs with all other minds  Wherever it may come
from, 1t r¢mains an cmpirical or @ posferior: clement in our
knowledge  And again cvery conjunction or separation
or diversification of the phenomena which so anse i us,
will pount to a distinct occurrence elsewhere, to changes
taking place, not indced any longer in the relations of
manifold external objects, but m the action of that one
power which creates within us this dream of an external
world.  Here finally as on the former hypothests 1t would
be well worth while to establish by obsenvaton and com-
panison of the phenomena those unchanging laws which
they follow through all the plav of change . and the accom-
phshment of that task will stull give a knowledge of truth,
even though there were no means of deadimg what 1s the
nature of that distinet set of laws obtaiming 1in an unknown
outer world which arc the source of the orderly government
of our own world within  ‘The view I am hcre representing
1s in essentials that of Kant, and 1s one which German
philosophy ought never to have deserted  But 1n so doing
1 expressly dechne to give any answer to the question last
alluded 1o Tt a man believe himself ever so much to
possess an immediate certainty of the existence or the non-
existence of an evternal world of things , the nature and the
manner of that ewstence can stull only be unnddled by
conclusions drawn from phenomena Here therefore our
footing must be secured to begin with, we must first
establish those certan principles which are to determine the
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judgments we form in regard to the system of this inner
world, before we can talk of applying the conclusions so
obtained to the further metaphysical question.

320 But now supposing that we assume certain truths as
innate, in the previously accepted sense of the word, whence
do we arrve at the kndwledge of them, unless it be by
discovering them within us, that 1s to say, by inward ex-
perience?  So that after all experience will be the sole
source of all our knowledge? This cnticism has been
made, and 1t will be felt prrma face to be as barren as it 1s
unanswerable  For certaimnly to know a truth we must be
conscious of it, and 1if we were not conscious of it before,
then the passage to the knowledge of it s an cvent which
we must necessaily Ive through or expernience, in this
sense of the word our whole cxstence 1s a fact which only
eapericnce discovers to us  Fhis objection therdfore to the
a prror: nature of innate 1deas cannot hold, on the contrary,
supposing there to be innate ideas, supposmyg them to exist
even 1n the sense of bang unceasingly present 1o Conscious-
ness, still the mind reflecting on them could, to begm with,
only be aware of thur presence as a fact given in s ex-
pericnce or 1ts conscious ife Taken then in this broad
acceptation the conception of (xperience no longef offers
occasion for a diffe rence of opinton, the only pomnt of 1im-
portance s as what do we expertence the thoughts n
question ? Do we expenence them as mnate truths, or as
matter of experience in that narrower scnse, 1n which they
mmdicate m contradistinction to such truths that their ongin
15 foreign to the mind itself 7 With thus distinction the
question about experience seems at first sight to take a more
urgent form , if, that 15, we go on to ask for marks which
may distinguish the one of these cases from the other We
then find that the impressions which come to us from
outside are forced upon us and we cannot alter them , but
the a grior: truths also present themselves as unavoidable
and unalterable, that the compulsion i the first case
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comes from without, and 1n the second 1s that of our own
nature, we may indeed conjecture, but how are we to prove
1t? The truth however 15 that 1if we take the unsophisticated
intelhgence we find that #kss which to us in the course of
our methodological investigation was the most important
fact, 15 not fo 1 the primary ofle at all, the truths in
(uestion are not matter of expernience n respect of their
alleged quality of being innate 1n us ; what first strikes us 1s
that as a matter of fact what they assert 1s self-evident, so
that when once we have had occasion to think of them 1n
any particular instance, we see them to be independent
of any turther confirmation through fresh instances, and
thus independent of expenience which might supply such
mstances  And hence wnrzersality and necessify have always
been the two characteristics which have been ascribed to
a priort knowledge W understand by the term wniversality
that mvariably as soon as the subject 15 thought of the pre-
dicate which bclongs to 1t appears m scif-evident conjunction
with 1t, and again 1t 15 1n this self-evidence and in nothing
ehe that necessity or necessary vahidity in this sense consists,
for clearly nocosaty attaches to unwversal truths in quite a
different sense from that i which 1t belongs to those con-
junctions of vanous objects which our changing experience
brings before us  These objects, 1t 1s true, are also pre-
sented to us m osuch a way that at the moment 1n which
they occur we cannot  dissolve the conjunction at our
pleasure , but though the content of expenience possesses
necessity 1n the sense in which every fact which cannot be
demed does so, stll 1t lacks that perfect self-evidence which
consists In an inherent connexion of elements which are
unthinkable apart from each other

But after all, what gives us the nght to affirm that that
which may appear to us self-evident at this particular
moment will appear so equally at every other, that 1s to
say, to astnbe to 1t a wmversalsfy which can make #t a fixed
principle of judgment in face of a perpetually changing
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expentence? This question was raised by the early Sceptics
and led them to declare a// gencral propositions tnadnussible.
And 1n point of fact, whatever principle we may choose to
devise to justify us in concluding from the certainty of a
proposition at the present moment to its certamnty for all
future time, must 1tself be subject, as a universal principle,
to the precise suspicton which 1t was intended to remove
Thus we should have no means of assuring ourselves of the
universal va'idity of any propositior. if we cannot be satisfied
with the self evidence with which 1ts contenrt, once thought,
clamms for 1tself eternal vahidity in anticipation of expertence
And 1t would have to be a matier of consideration that this
incapacity for attaining to unuversal truth could not be
deplored as an infirmity peculiar to the buman intelligence,
it would be shared by all minds whose expenience as being
developed in time at all resembles ours , the very truest
truth which might be innate 1in such a nmund could only
come Into 1ts (onsciousness at a definite moment, and all
the self-evidence 1t might possess for it at that moment
would not remove the uncertainty whether 1t would remaimn
a necessity of thought 1n the next

330 This result will perhaps be cagerly admmcd, and 1t
will be urged that it proves the futiity of our defénce of
a prion truths, even when the mind has got them it has no
means of distingusshing them from the results of expernience
Or 1n other words it 15 only expernience which teaches us
that they have universal validity, that 1s to say, when we
find therr self-evidence confirmed by each successive
attempt to think them, we have not indeed strict proof
but we have the strongest probability that they are valid
without exception, and 1t 18 to this gradually increasing
empirical probability that the whole of our knowledge 1s 1n
fact restnicted

In this there 1s an element of truth which I shall con-
sider presently, but taken as a whole 1t 15 2 false position.
If we assume, as this view admuts, that the certamnty of a

Looic, Vor. IL R *
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given proposition as experienced at one moment does not
guarantee the expenence of its certainty in the next, then
just because this 1s so a thousand repetitions will not make
1t a whit more probable 1n the thousand and first case than
it was in the second or third  If after a senes of cases of
the connexion of two events a and 4 unbroken by any
mnstance to the contrary, we look for fresh stances with
constantly creasing confidence, we do so on the strength
of very defimite assumptions  If the connexion of @ and 4
1s not of such a kind as to make 1t self-evident the moment
3t 1s presented to the mind, if its eternal vahidity 1s not at
once apparent, then we explain 1ts constant occurrence by
the fact that the conditions which might have produced a
different result have not so far come into operation, that
they are not hikely to do so at any future time we conclude
after numecrous nstances of similar experniences on the
strength of one special assumption and not otherwise, the
assumption that the course of the universe 1n general and
of this part of it to which the events 1n question belong 1n
particular, proceeds 1n a fixed order, which by examination
of a sufficient number of instances, becomes discoverable
Then, starting from this assumption that a particular set of
conditions whenever they recur in the future will be equiva-
lent to what they were when observed in the past, we draw
our conclusion given like conditions a lhike result must
present itself  If we are wrong in that assumption this will
mean that we have set up as universal a false generalisation
concerming a matter of fact, which will be refuted by future
expenience  On the other hand, if our universal principle,
that under hike conditions lhike consequences follow, 1s no
fonger to be regarded as really universal, then the entire
method of logical procedure by which we expect to pass
from particular expenences to propositions of even probable
universality, 1s absolutely baseless and vain. For every time
we argue from m to m+ 1, whether we are undertaking to
establish a strictly universal or a merely probable con-
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clusion, in either case we assume the strict universality of
that logical principle.

1t 15 clear therefore that the attempt to denve the entire
body of general knowledge from experience, that s to say
from a mere summing up of particular perceptions, breaks
down. We have invanably to help ourselves out by
assuming at one pomt or another some one of those self-
evident principles, some principle to which when once its
content has been thought we at once concede with intustive
confidence that universal vahdity to whach ¢ makes claim,

831 Now in practice as a« matter of fact there has never
becn any dispute on this point  Mathematical demonstra-
tions have often been subjected to fresh exammnation, but
never with any other object than to estahlish whether cach
one of the several propositions which made up the chain of
reasoning was either atself self-evident or was logically
derived from others which were o We never set to work
merely to prove over again the sclf-cevident propositions
themsclves, to sce whether some moment may not arrive in
which tharr direct contranes, the equality of unequals for
nstance, or that the part 15 greater than the whole, would
be equally sclf-evident , and even supposing so unexpected
an event had on some occasion occurred, no one would
have doubted that there was an error somewhere, which
could only be atinbuted to an oversight 1in the calculation
On the other hand much difference of opinion does exist as
to the extent of these universal and self-evident truths, and
here we are brought in view of that element of truth which
1 could not help allowing above, 1n the theory just combated.
I by no means intend however to imply that expernence as
such could help us to establish what holds universally not
merely as a universal fact, but as a self-evident and neces-
sary truth, on the contrary 1t 15 precisely experience with
1t§ repeatedly recurring uniformities which at last delude-
us into taking for necessary and self-evident truth, that
which 15 merely matter of fact, or not even that,

R 2
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1 have spoken before of the delusive certainty which
many principles assume, merely because our hmited expen-
ence has constantly presented them to us without any
instance to the contrary The psychological assocration
which establishes itself under such conditions between the
tdeas @ and 4, representing two events which have constantly
followed each other, very soon assumes the appearance of
a self-evident connexion 1n fact between the contents of the
wdeas so presented I observed then that the attempt to
think the direct contradictory of a proposition which has
come to be thus self-evident may serve sometimes to dispel
the 1illusion, and we then find to our astonishment that a
hypothesis which contradicts our apparently self-evident
proposition presents no difficulty to thought, that 1t 1s just
as much thinkable as the other, and that accordingly the
certainty which we ascribed to our belief cannot depend
upon any umiversal self-evident connexion in its content
I was obliged however even then to add that this attempt
to think the contradictory will not always be a dedisive test,
the influences of previous experience which nullify its value
are in fact very vanious  If we could be certain, in apply-
g 1t to any proposition, that we have not only determined
with perfect exactness, with nothing lacking and nothing
over, the meaning of the subject 4, and the predicate 4, and
also of the copula ¢ or whatever the connexion may be
which we wish to establish between them, but also that in
the final decision as to whether that relatton ¢ which we
have established 15 self-evident or not, we have been gumded
by no sort of consideration save the fixed meaning of the
three conceptions, then undoubtedly we should all agree
in our conclusions, positive and negative alke And wher-
ever these conditions are susceptible of fulfilment, as 15
the case in mathematics, such agreement 1s in fact found.
The complex notions on the contrary of real objects are
very far from admitting the same exactness of analysis,
and every reasonable man looks for results in this sphere
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only from experience or rather from the accurate mani
pulation of our expenences. Finally those simplest and
most universal conceptions and pnnaples to which we
should destre to subordinate that manipulation, would
unquestionably admit of the highest degree of such ac-
curacy, did not the influence of past expenences come
in the way We certainly intend something very simple
and definite when we use the words, being, thing, cause,
force, effect, matter  but in our use of any one of them
we arc commonly determined by our himited Gircle of expernt-
tnce or our favounte study or pursuit,  Thus we are led
on the one hand to apply thecm only to a traction of the
subject matter which we i fact hold that they ought entirely
to dominate, and yet on the other hand to bring them into
a vanicty of connevions which are not indeed 1mpossible to
them but stil) do not essentially belong to them  Thus we
might perhaps if we were required to define one of these
conceptions agree in our definitions, yet the ways mn which
we actually look at its meaning might be different enough,
as diffcrent at all events as in the case of the same objects
seen 1 different hyghts  Now all these unanalysed side-
thoughts, the emotional suggestions and the wishes which
thus attach themselves unawares to the object of tRought,
and give 1t 1ty characteristic colouning, dispose us to find
the certainty of self-evidence in predicates which we should
not be warranted from the nature of the object alone in
applying to 1t at all  This 1 at once the value and the
danger of expencnce, except as suggested by expenence
the umiversal principles of our judgment cannot be pre-
sented to consciousness at all | but as thus occasioned they
are at the same time subject to unc-sidedness, deficiencies
in one direction, superflutics 1n another, from which later
reflexson has much ado to punfy them. Here begins a
work of cnucism which has to be unremuttingly pursued ,
the useful labour of investigating the psychological ongin of
the particular form which these concepuons have come to
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assume in our consciousness ; the object being not so much
to show how all certainty and truth anses little by little out
of the deliverances of expenence, as, on the contrary, to
make 1t clear how much foreign matter due merely to the
pecuhanties of the instances obsgrved, has incrusted itself
upon the substance of those onginal truths, truths which, if
once they were seen 1n their ssmphcity and punty, would be
not only recogmsed as necessary and self-evident, but would
prove so in all therr applications

832 Such a cniticism of prejudices, as I may shortly call
it, cannot 1 concerve be conducted otherwise than piece by
piece in connexion with definite problems which offer them-
selves for solution, for 1t 1s only difficulties which nse upon
us 1n working out individual problems, which lead us to
suspect the soundness of our principles and to cast about
for the sources of the errors we have fallen into I refrain
therefore from entening 1nto the subject here 1n detal, on
the other hand 1t 1s necessary that I should vindicate the
method I have thus far pursued as aganst the opposite
theory, which not content with freeing the primary truths
by this process of psychological analysis from the erroneous
stde-thoughts which have grown up about them, aims further
at giving a systematic explanation of the nature of thought
and demonstrating the validity of ats first principles 1
have maintained the opinion throughout my work that
Logic cannot denve amy serious advantage from a discus-
sion of the conditions under which thought as a psychical
process comes about  The significance of logical forms 1s
to be found in the meaming and purport of the conneaions
into which the content of our world of 1deas ought to be
brought ; that 1s to say in the utterances of thought or the
laws which 1t imposes, after or dunng the act of thinking,
not in those productive conditions of thought itself which
he behind  Conditions of this kind there must certainly be,
not only those conditions of a psychical mechamism which
determine at every single moment every single one of its
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motions, just as every feature in an event of external nature
1s determimed by the physical conditions which are given at
the moment of its occurrence,—but more than this, the
necessity with which, speaking generally, thought follows
unawares those logical rules of its procedure which later
reflexion formulates 1ntd consciously apprehended pnn-
ciples, must be an unavotdable consequence of the nature
of the mind tself, which 1t belongs to Psychology to inves-
tigate. But 1if we knew all that we could desire 10 know on
the subject, 1t would still be a delusion to suppose that we
should be thercby any the better able to judge of the truth
of our logical principles, on the contrary the vahdity of
those principles themselves would still be the necessary
postulate without which the successful engquiry into their
psychological history could not have been undertaken at
all.

To touch here for the last ime upon this logical circle
which has wearied us so often already, 1t must be clear
enough that no sensational or empincal theory of the ongm
of thought and knowledge can possibly either prove or dis-
prove the principle of 1dentity or excluded mddle , in every
step of the argument 1t needs them both  As lttle can 1t
be left to such a theory either to establish or to desfroy the
validity of the law of causation For every attempt to re-
duce our apphication of 1t 1n the field of expenence to the
association and reproduction of ideas presupposes its
vahdity i another form in relation to the nteraction of
psychical states, so that 1t can neither be accepted nor
rejected unless its validity be established to begin with—a
premiss from which certainly the rejection of 1t could only
be armved at by a very cunous sort of logical smcide.  No-
thing then remains but to restnict this psychological analysis
to the task of showing how truths which have thewr own
validity in themselves find realisation in thought and for
thought, regarded as a psychical process, as rules of its pro-
cedure which it follows unawares,
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838. And now I should like to make clear that of all
that we mght wish to know 1n this direction we in fact
know nothing at all, and that J.ogic would have to renounce
for a long time yet any profounder understanding of the
operations of thought 1if she had to look for 1t 1n the psycho-
logical analysis of their ongin fn the works of the sensa-
twonal school, which have been produced 1 such numbers
and such variety on the model of Locke’s Essay—which is
here unnivalled—and of Condillac’s bold venture, I can find
nothing that answers 1n a general sense to this requirement
Regarded as a cniticism of the prejudices of human thought,
TLocke's work has enjoyed the full measure of influence 1n
the development of modern phitosophy to which the wide
honzon which 1t opened and the kcenness of its analysis
entitled 1t But 1in dealing with all the varitety of those
inner processes of the mind, which he undertakes o cnits-
cioe, Locke has no other instrument to apply but ¢ common
sense,’ a faculty which, versed 1in the cntiasm of the course
of events in the outward world, imagines that the very re-
spectable and probable but quite unsystematic maxims
there acquired are sufhicient to meet all emergencies Itas
more to my purpose at present to consider the attempts
which Bave been made in this direction 1n German philo-
sophy  When we speak of explaming any set of processes,
and regret its non-accomplishment, we think, as the type of
the wished-for 1deal, of the body of the natural sciences
By the stnct observance of the laws of thought and the
careful apphcation of them to the results of exact observa-
tion, natural science has succeeded 1n arriving at a small
number of orynnal facts from the interaction of which ex-
ceedingly various phenomena can be shown to follow with
logial necessity A senes of happy inspirations' have
within quite recent times added to this domam a portion of
the inner hfc of the soul, at least in regard to the depend-
vnce of sensattons upon external stimult  And this result

! [For an account of these nvesugations, sce * Metaphysic,’ § 258 ]
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was due not to attempts to construct the entirely peculiar
set of events which we call psychical out of physical pro-
cesses, which can never be brought into any companson
with them ; but to investigations of which the aim has been
simply to apply exact quantitative determnations to the
members of the two serfes which the order of nature does
actually unite together, though 1n a manner unknown to us,
and from the pairs of correlated values thus ascertaned to
develop the laws of their correspondence.  And previously
to these enquines a valuable attempt had been already
made’, not indeed resting on the exact observation of
special facts, but upon hypotheses suggested by experience
generally, to bring the purely inward phenomena of mental
life under « mechanical theory of theu ongn, At the same
ume all these achievements which have given the psychology
of the present day a very great superiority over the views of
earlier times, do not reach those obscure regions of enquiry,
the 1llumination of which might open new paths 1o Logic
They merely instruct us concerming the mteraction of dif-
ferent psychical states to which measurement has been
apphed, in regard to the changes they severally undergo
when brought into connexion with each other, and thas
regard also to the total state of the soul at any ntoment,
considered simply as the mechamcal result of all these ae-
aprocal mfluences  But they do not equally explain the
fresh reactions to which the soul 15 stimulated by cach one
of these states of itself as they thus anse, and wiich are not
calculable consequences of certain quantitative rdations in
the co-operating conditions, but depend, in obedince to a
necegsity of a wholly different order, shall e say a dralectr-
cal or teleological necessity, upon the meaning or the idea
which the soul 1s destined to realise

The mvestigation of external nature lcaves questions of
this sort behind, but for its purposes it does not need to
answer them. In what way 1t happens, by what means 1t

} [Ao allusson to Herbart, see * Mctaphysic,” §§ 269, 270.)
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13 brought about, or to what purpose it tends, that particles
of matter attract each other with a force determined by
their distance, are questions which may be left undecided.
When once the law of this reciprocal influence 1s ascer-
tained, 1t can be reckoned as a constant element in the
course of nature, that 1s to say 1h the present case as an
element 1nto the determnation of whose vanations 1n each
several instance the given circumstances enter. The more
we succeed n reducing all natural processes to homogeneous
motive forces of this kind, the more possible will 1t become
to construct even the form of every single natural event out
of the conditions which occasion 1t  This would all be
altered if the natural sciences had cause to suppose that
the matenial elements which had hitherto been regarded as
unchangeable, experienced under the operation of forces of
this kind certain mner changes which had the effect of
stimulating them to wholly new modes of reaction, giving
them a new influence in the play of events. No doubt
those new influences so far as they operated to bring about
changes 1n the physical surroundings could still be directly
connected with the ascertainable outward conditions under
which they anse, or, to express it in general terms, they
could He regarded as functions of the conditions, and thus
there would be apparently no interruption 1n the continuity
of the scientific construction, only an increased difficulty 1n
carrying it out  Butin point of fact a breach of contimuity
would certainly have taken place. For the simple fact that
gven a certain set of physical conditions 7 a new mode of
operation u will make its appearance and given another set
a a second new result », would remain after all a new datum,
a fact known indeed from expenence, but not to be denved
analytically as a necessary and self-evident consequence
from the physical conditions given.

Now the case 1n which we find ourselves 1n regard to the
present question 15 analogous to this  All the mental pro-
cesses which psychology teaches us are necessary presuppo-
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sitons for the realisation of any act of thought, are merely
the conditions m or # which give occasion to the logical
reactions 4 and » to present themselves. They cannot ex-
plamn the fact that p and » do thus appear upon the scene,
nor again do we find 1n this fact 1n 1tself the least explana-
tion of the further relatbns of constantly increasing com-
plexity which thought establishes between its p and v or
other of the elementary products of its activity.

I should dwell upon this point further were it not that
the subject of the following section will oblige me in any
case to call attention later on 1n detail to the deep gulf
which remains unfiled between the psychical mechanism
and thought, I content myself here with the expression of
my conviction that all logical reactions of the mind have to
be conceived as a connected whole, a expressions of a
single tendency whose separate utterances can in so far as
their meaning 1s concerned be apprehended and arranged
in an ntelligible sertes, but in their ongin as psychical pro-
cesses remamn wholly mcomprchensible It 15 an illusion
in psychology and a corruption of logic to take the con-
ditions which occasion the logical operations of thought for
the operations themselves. There is only one delusion
more desperate still,—to imagine that a compicte physical
theory of the nervous system will explain that which s
tself the condition of any theory being possible at all.



CHAPTER 1IV.

Real and Formal Sigmificance of Logical Acts.

»

334 Facis of perception we achnowledge without ques-
tion ; our misgivings begin with the interpretations of those
facts by discursive thought, more especially when we con-
sider the protracted and ntricate web of ideas which thought
spins 1n abstraction from the facts of sense, yet always with
the expectation of reaching a final result which perception
will confirm  ‘Thought as an acuvity or movement of the
soul follows laws of the soul’s own nature, will these laws
which it necessarily follows in the connexion of 1its 1deas,
lead to the same result as that which the real chain of
cvents brings round?  Wall the outcome of the process of
thought, when at the close of 1t we turn once more to the
facts, be found in agreement with the actual results which
the course of nature has produced? And 1f on the whole
we consider it improbable that thought and bang, which it
15 natural for us to regard as made for one another, should
be enurely divorced, are we also to suppose that every
single step taken by thought answers to some aspcct of that
which actually takes place in the development of the things
thought about?  Such are the doubts which give nise to the
theory of the purely formal or subjective validity of thought
Fhat theory 15 perfectly clear in what 1t affirms , the logical
forms and the laws of their apphication are the condions
through the fulfilment of which thought satisfies its own
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requirements, and brings the connexion of its ideas with one
another into that form, which for 1, for thought atself, 15
truth, but it 1s not at all clear what 1s the relation—though
some such relation cannot be dispensed with—in which
these forms and laws stand to the content which they do
not create but find, and’ from the manipulation of which
alone after all that which 1s truth tor thought draws ity
material

Can an object, we ask, be brought into forms t~ which 1t
15 not adapted? Or even supposing that we are able to
force our matenal 1nto a form which it does not naturally
assume, still must there not be some qualty in the matenal
which at all events makes sucly an operation possible ?
Must not every given subject-matter therefore, which
thought casts into 1ts own forms, possess some relation
and affinity to those forms, of which the most we can say
1s that 1t may be muisused ?  Frnally, must not this assump-
tion hold as regards every single logical operation?  Not
one of these could be carrned out even as a mere subjective
process of thought, unless the object upon which 1t 1s
exercised contained in atself some characteristic which
invited or at least allowed 1t Now we know thai the
distrust of thought spoken of above, does not fild con-
firmation 1n expertence in the universal sense we dreaded
However wrong we may go n protracted chamns of reasop-
ing, daily life shows how well our conclusions taken in the
average agree with the actual course of events WVhy should
we not hold fast to that confidence in the veracity of
thought which 1s the natural attitude of our minds before
scepticism chsturbs them? Why not mount a step higher
still, and regard the objective* content of our world of 1deas
as bound by no other laws than those which thought
mmposes on 1t? Then we should need nothing more than
careful attention to the subtle and mntncate logical processes
of the mind, to find reflected there as in a murror the reat

! [ Der sachliche Inhalt des Vorstellens.’]
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or objective forms in which all existence appropnately
developes.

In this way the belief grows up in a Real sigmficance
of thought, a behef which n 1its more general features
appears 1n the history of the human mind earher than its
opponent, but which stated n these explicit terms and 1n
this thorough-going form, 1s a product of recent times.
Between this and the opposite theory the history of philo-
sophy has a long controversy to recount We cannot
decide 1t by placing the logical forms and laws side by side
with those of real existences and events and companng the
one with the other, for we have no knowledge of the latter
in which thought 1s not already present and operative
But we can ask what 1s the judgment of thought itself on
s own operations, and how far it pronounces the forms
which as a psychical movement of the thinking subject 1t 15
constramed to assume, to be a determination belonging to
the object-matter upon which 1t operates

835 To whatever act of thought we direct our attention
we never find that it consists i the mere presence of two
ideas @ and 4 in the same consciousness, but always in what
we call a Relation of one 1dea to the other After this
relation” has been established, it can in 1its turn be conceived
as a third 1dea C, but in such case C 1s neither on the one
hand homogencous with a and 4, nor 1s 1t a mere mechan-
cal eflect of interactions which 1n accordance with some
definite law have taken place between the two as psychical
processes with definite magnitudes and definitely various
natures We may take as the sumplest examples of what 1
mean the identification and the distinction of two 1deal
contents If we assume 2 and a identical ! with each other,
then unquestionably the 1dea a 1s present twice over in our
mund, but the only result to which this circumstance can

' [‘Gleich 1 ¢ the same both m quanuty and quahty Neither

‘ eqna.l nor * like' fully render this meaming  Cp. ¢ Metaphysic,’ § 19,
note
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lead us on mechanical analogies will be either that the two
ideas must count as one because they exactly cover each
other, or that as similar affections of the soul they will
become fused mnto a third idea of greater strength, or that
they simply remain apart without any result at all. But
that which we call the cofhparison? of them, which leads to
the 1dea of their 1dentity C, consists neither in the mere fact
of their ¢o-existence, nor in thewr fusion, 1t 1s a new and
essentially single act of the soul, in which the soul holds the
two 1deas side by side, passes from one to the other, and 15
conscious of experiencing no change in 1ts condition or 1n
the made of its action during or by reason of that passage
from the one 1dea to the other.

Agamm let us compare two different ideas « and 4, red
and yellow. Two external stmuli, which acting by them-
selves would have awakened severally one of the two
sensations, might acting simultaneously coalesce in the
nerve, through which they propagate themselves sull as
physical states, into a third excitation intermediate between
the two so as to occasion 1n the soul only a third simple
sensation  But two 1deas which have once arisen as 1deas
1n the soul, never experience this sort of fuston  If 1t were
to occur, if the distinctive existence of the two 1deas®were to
vamsh, all opportunity and possibiity of companson, and
therewith as a remoter consequence, all possibility of thought
and knowledge, would vanish also  For clearly all relation
depends upon the preservation in consciousness of the
different contents unfalsified by any interactions of one
upon the other, the single undivided energy of thought
which 1s ta. comprehend them must find them as they are 1n
themselves, so that passing to and fro between them 1t may
be conscious of the change which arises 1n 1ts own condition
in the transition,

In using this language I am fully aware that 1t may be

! [‘Vergleichung® The emphass on the connexion of ¢Ver-
£ ung’ with ¢gleich’® cannot be rendered.
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fairly objected that my designation of the energy in question
contains mere descriptions which cannot be embodied 1n a
construction. But this 1s exactly the point upon which a
clear understanding 1s essential,—that the intellectual pro-
cesses upon which all thought depends do bear no sort of
resemblance to those physical events on the analogy of
which such an objection would like to see them modelled.
An activity which cannot be said simply to s¢ 2 movement
but which executes a movement, which relates itself to two
objects without mtroducing any change into them, which
finally becomes conscious of the direction and the length
of the path it has travelled by the differences which 1t
experiences In 1ts own states,—such an activity cannot be
brought under the ordinary category of unchanging elements
with changing relations, or of the equality of action and
reaction , and yet at the same time 1t 1s something whose
reality we all feel , it in fact and nothing else 1s the mstru-
ment by means of which we accomplish those much admired
constructrons which we would fain apply to it. These
characteristic peculiarities we have simply to acknowledge,
and to look for a new set of conceptions which may enable
us to formulate them without falsifying their nature, an
order of conceptions which are still a desideratum n philo-
sophy, and which I by no means consider my own very
incomplete formulae to have supplied

838. In the instances taken above, 2 and 4, red and red,
or red and yellow, were objects directly given 1n perception
The ideas of 1dentity or difference C which we obtained as
the result of the act of relation introduced by the mind, are
no longer of this character. As a relation of one # the
other, the 1dentity of @ 7tk a, or the difference between a
and §; they cannot be really thought without at the same
time recalling on the one hand the ideas of @ and 4, which
form the terms in the relation, and onh the other that move-
ment of thought which carned us over from the one to the
other. Thus every time we use the term identity or



Chap. IV} PROCESS AND PRODUCT OF THOUGHT. 2%

difference we are called on to renew once more all those
operations of thought through which alone 1t 1s possible to
use them with a meaning; but when we express the final
result which we wish to produce by the process of thought,
by saying that 2 is the same as a, or @ 1s different from 4, we
are 1mplying that the objective knowledge which it was our
object to arrive at lies entirely and exclusively in this final
step of the completed companison. It is not to @ and 4 that
we ascribe the movement backwards and forwards between
them through which we discovered their relation to each
other, this movement 1s merely a psychical process, without
which indeed our result could neither be obtained in the
first instance nor repeated afterwards in memory, but which
has nevertheless to be abstracted from the real sigmficance
of the act of thought to which 1t mimstered, as a scaffolding
1s withdrawn when the building 1s completed Thus we see
at once 1n an example of the simplest possible kind the
antithesis between the merely formal significance of an act
of thought and the real significance of its product. Before
I follow up this line of thought further I wish to advert to
two sets of processes which add a confirmation on a large
scale to the conclusions which we have seen suggested by a
particular mstance.

In the first place we receive the sensible perceptions from
which thought starts almost without exception under the
form of space,—1n spatial shape, arrangement or relations ,
hence we comg to apply terms of space symbolically to
every sort of complex relation 1n order to give it that
vividness to the mmagination 1n which it would otherwise be
deficient. We represent 1deas of difference by terms of
distance, distance long and short, 1n this direction and that ;
the multiphcity of what 15 the same by distnbution at
different points of space ; the selfidentity of unmity ! by the
notion of an unchanging place which we assign to the idea n
question whenever we think 1t ; lastly we find 1t difficult to

i [¢ Identitat des Einen mat gxch selbst.’

Logic, Vo, I1, S
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make our conceptions clear, wherever the manifold orders
of relation which present themselves to thought are such as
the formulae derived from space are inadequate to express.
And yet for all this we are conscious that these formulae do
not reach the heart of the matter ; all these symbols are, we
are aware, mere subjective aids to the understanding, con-
venient paths for thought which has to travel up and down
to reach its goal C, which 1s 1n itself wholly distinct from
them ; what we #z¢an 1s independent of the mode in which
we figure 1t

Secondly we are accustomed to clothe our thoughts in
speech, and even 1n the silent processes of thought 1t has
long become habitual to us to call up the appropnate words
before the mind , perception, recollection, expectation, hardly
reach perfect clearness until we have found adequate ex-
pressions for them in spoken propositions The advantage
thus gained 1s not 1n 1ts own nature dependent on speech
and 1ts sounds, but rather on an inward act of analysis and
combination which would remain the same 1if 1t employed
other forms of communication, still in point of fact, now
that speech 1s there for the purpose, 1t 1s undoubtedly the
case that the forms which the processes of thought assume
and the facility with which they are conducted are dependent
upon the means which speech provides, and thus present
even national differences, when many and various causes
have combined to render the formation and syntax of
different languages dissimilar. Thus the logical meaning
of a given proposition 1s indeed 1n 1tself independent of the
form 1n which’ language expresses 1t, but mn practice all
human thought 1s compelled to represent its meaning by
separations, combinations, and readjustments of those 1deas
which the growth of language has attached to single words.
It 1s only in this its discursive character, in contradistinction
to Perception, that thought is a psychical fact. It 1sin this
character alse that it has been the subject of our logical
treatise. Logic has never concerned itself with a thought
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which did not make its various ideas, one after another, the
object of 1ts attention, which did not move amongst them
comparing and relaung them to each other, which did not
symbolise abstract ideas by spatial images, which finally did
not express 1ts thoughts i the forms and constructions of a
language. We must expect therefore to find in what we call
logical operations, logical forms and laws, a considerable
amount of purely formal apparatus which although ndis-
pensable to the exercise of thought, yet lacks that Real
significance which for the ultimate results of 1its activity
thought does undoubtedly claim.

837. Let us now return to consider thisresult. When in
comparing & and & we are conscious of a change C which
we experience 1n passing from one to the other, there 1s no
doubt that € must depend upon the nature of the two
terms of the relation, for it would alter and become C?if
they were replaced by ¢ and 4. At the same time the con-
nexion of C with that objective relation seems to be one of
dependence merely, and not to consist in being an 1dentical
copy of 1t, as a subjective excitation 1n us it falls short of
the objective reahity towards which knowledge 1s directed.
I should not advert to so subtle a refinement of crniticism
were 1t not that 1t gives me an opportunity to return once
more to the difficult subject of the nature of the act which
presents 1deas. The act of presentation 1s not that which
1t presents, the i1dea is not that which it means. And this
not merely in the obvious sense that neither the one nor
the other 1s the fact presented: but I mean that even the
very simplest ideas, the content of which can only exist 1n
thought and is not a thing, have not their content as their
own predicate , the 1dea of yellow 1s not yellow, the idea of
triangulanty 1s not iself triangular, or the idea of timidity
timid, or the 1dea of a half half as large as that of the whole.
At the same time the act of presentation 1s not so com-
pletely separable from its content, that 1t could be, or occur,
or expenience change by itself; 1t & only in as far as it pre-

S2 -
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sents that which, itself, it 1s not; it changes only in ex-
changing one of these contents for another. Thus even the
change of which 1t becomes conscious mn 1its own condition
ean only consist 1n a change in the contents presented,
which with 1ts single activity it comprehends and compares ;
1t cannot be sought in an affection of a wholly different
character which the mind experiences merely as an after
result of the stimulus given 1t by those contents, and which
becomes observable to consciousness apart from those con-
tents as an idea C having no resemblance to their own
relation. He who finds red and yellow to a certain extent
different yet akin, becomes conscious no doubt of those two
relations only by help of the changes which he himself as a
subject of i1deas experiences in the transition from the 1dea
of the one to that of the other, but at the same time he
never entertains the apprehension that the relation of red
and yellow may be something quite different in itself from
that of the affections which they occasion 1n him, that red
for instance may be in 1tself exactly like yellow and only
appear to us different from it, or again that in reahty there
1s a greater difference between them than we know and that
their apparent affinity 1s an appearance only. Such scepti-
cism might not be groundless if the question was one con-
cerning the relation of our world of thought to a world of
things assumed to be external to 1t, but so long as we are
considering not this external world, but our own 1deas, we
never doubt that the relations of likeness and difference
which we experience in the comparison of them, on the
part of our presentative susceptibility, signify at the same
time an objective relation on the part of those contents
which our 1deas present to us.

338. But now after all how 1s this in strictness possible ?
How can the propositions ‘2 1s the same as ¢, and ‘q is
different from 5, express an objective relation, which, as
objective, would subsist independently of our thought, and
which thought could only discover or recognise? We may
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suppose ourselves to know what we mean by a self-existent
identity of 2 with g, but what are we to make of a self-
existent distinction befween @ and 47 And what objective
relation can correspond to this ¢ between,’ to which we only
attach a meaning so long as 1t suggests to us the distance 1n
space which e, 1n compafing ¢ with 4, interpolated by way
of metaphor for the purpose of holding the two apart, and
at the same tume as a connecting path on which our mind
might be able to travel from one to the other? Or other-
wise expressed: difference being netther the predicate of
taken by itself nor of 4 taken by itself, of what 1s it the pre-
dicate? And if 1t has a meaning only so far as 2 and &
have been brought into relation to each other, what objec-
tive connexion, we must then ask, obtains between them, 1if
we consider the relating activity through which we have
conjoined them in our consciousness as not being exercised?
Many errors in ancient Dialectic were occasioned by the
fact that these questions were ignored. Attributes which
can only belong to things in the reciprocal relation which
our combimng thought establishes between them, were pre-
dicated of them, not without violence to the logical imagi-
nation, singly and by themselves. In order that 2 and 4
might be represented as different, without thoughte being
required to establish the difference, the attnbute was as-
cribed to each separately of being in itself a érepov, and the
act of comparnison with a second thing, which alone gives
any meaning to the term, was to be left wholly out of
account. The negation which thought, comparing and
distinguishing, expresses 1n the proposition ‘¢ 1s not 4’ was
then treated as a positive predicate of @ as such, the nega-
tived term & being dropped out. That 1s to say it was
treated as a not-being which yet 15, and became thus cre-
dited with a reality of its own; and this confusion was
reckoned an important and profound discovery. If & is
less than @ and greater than ¢, it was a nddle which much
vexed philosophers, how the two predicates, less and greater,
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which, once separated from the terms of the relation to
which they belonged, stood 1n direct opposition to each
other, could be assotiated 1n the same 4.

It would be a task not without interest from many points
of view to follow up these erroneous conceptions in detail,
but 1t would lead us too far afield for the purposes of the
present discussion, which I may be content to close with
the following remarks. If « and & are as we have thus far
been regarding them, not things belonging to a reahty out-
" side and independent of our thought, but stmply contents
of possible ideas, hike red and yellow, straight and curved,
it will follow that a relation between them can exist only so
far as we think it, and by the act of our thinking it. Only
such 15 the constitution of our soul and such do we assume
that of every other soul to be which mnwardly resembles
ours, that whenever and by whomsoever they may be
thought, they must always produce for thought the same
relation, a relatton which has 1ts being only in thought and
by means of thought. This relation therefore 1s indepen-
dent of the individual thinking subject, and independent of
the several phases of his thought, this 1s all that we mean
when we regard 1t as subsisting 1n 1tself as between a and 3,
as an ¢bject having a permanent existence of its own, which
our thought discovers It has in fact this permanent and
assured character, but only 1n the sense of being an occur-
rence which will always repeat 1tself in our thinking in the
same way under the same conditions. And this holds not
only of difference but of every relation whatever which we
may discover between @ and &. « Every time that any mind
forms the 1dea of a perfect circle 1t will be found, 1n this
case, 1t 1s true, only through a chain of intermediate 1deas,
that the ratio 17 obtains between the diameter and the
circumference ; this proportion therefore 1s valid 1n itself;
but although thus possessing objective Vahduty, it possesses
Being only in the form of the thought which apprehends 1t.

The case 15 different if @ and é are taken expressly to
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signify realities, things, beings, which we do not create by
thought but recognise as objects outside thought. In that
case the name Relation expresses Zss than we have to sup-
pose as really obtaining between the related things. Only
5o long as we are merely placing the thinkable contents of
this ¢ and 4 by a voluntaty act side by side for comparison,
would a proposition affirming a relation between « and 4, or
more properly 1n this case between the 1deas or thought-
pictures of them, adequately express our meanmng. If on
the other hand we are led mn order to explain some con-
nexion between these ideas which perception has thrust
upon us, to have recourse to a relation C such as to subsist
not between the 1deas but between the things 2 and & them-
selves, of which the 1deas are the thought-pictures, then we
must recognise that this C which we have invoked cannot
be a relation befween a and &, cannot any longer therefore be
a relation 1n the ordinary sense of the word at all. Foritis
thought and thought only which, passing from the 1dea a to
the 1dea 4, and becoming conscious of the transition, creates
that which we call here a ‘between,’ and presents 1t as a
mental picture which thought finds intelhigible ; accordmgl'y
1t must always be a vain endeavour to attempt to ascrnbe to
this relation, which at once separates @ and 4 and brings
them together, and which 1s nothing more than the recol-
lection of an act of thought performable only by the unity
of our consciousness,—to ascribe, I say, to thus relation a
real validity n the sense of being something 1n itself apart
from the consciousness which thinks it. This supposed
‘relation’ can only subsist independently of our conscious-
ness, or objectively, if 1t 18 something more than relation,
and then 1t subsists not defween @ and 4 (for this ¢ between’
has no exstence except in us), but rather iz them, as an
influence which they reciprocally exert upon and receive
from each other. It is merely for us when we think it that
such influence takes logical shape in the weakened form of
a relation, which no longer expresses its full significance.
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I must leave it to the Metaphysic! to show what are the
conclusions to which this observation leads; to certain
questions nearly connected with it I shall return directly.
330. The comparison of @ and 4 does not lead merely
to the affirmation of 1dentity or difference ; we also try to
present identity 2 difference undes the form of a umversal
as the content of a separate idea C. It is a criticism fre-
quently made 1n Logic that our general conceptions do not
possess the fixity with which ordinary thought credits them,
their content 1s formed and their structure developed little
by little, and the same conception means different things at
different stages 1n the evolution of our growing knowledge,
as fresh experiences continually ennch it. This 15 very
evidently true of those conceptions whose content 1s drawn
purely from experience, and therefore can only become
gradually known to us, on the other hand the conceptions
of an integer or a fraction, a hine or a figure, will not be
found necessarly mmperfect 1n the same way. The concep-
tion of a tnangle as such contains 1n 1t no more to the
geometrician than 1t does to the scholar who follows him
the difference 1s that to the geometrician it suggests nume-
rous relations which the scholar 1s as yet unacquainted
with, and 1n this way the conception of the triangle as such
appears to be nicher 1n content to the one than 1t 1s to the
other, whereas the truth s that 1t 1s only his knowledge
about it which 15 more extensive. But leaving this, the
pomt I wish to emphasise 1s that a general conception, even
if we consider merely 1ts content at any one moment, indi-
cates a task which no actual 1dea, that can be presented to
the mind, can fulfil. A specific red or blue colour we can
see, colour 1n general can neither be seen nor yet presented
mn the same sort of imaginative embodiment as the images
of red and green recalled in memory. He who speaks of
colour 1n general reckons on his hearer first of all summon-
ing up the mental picture of some definite colour, red
! [Cp ¢Metaphysic,’ § 80, and Book III. ch 3]
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perhaps, which however is accompanied at the same time
by a negation by which it is made to stand not for itself,
but as an example of colour in general. To this negation
however, if 1t 1s not to deprive the 1dea of all content what-
soever, he can only give effect by calling up at the same
time the ideas of other definite colours to his imagination,
and becoming aware n passing from one to the other of the
common- element which remains constant throughout the
changes of his conscious states. ’

It 15 a series of psychical operations of this nature which
1s the task prescribed to us, when we hear the name of any
universal ; but that towards which those operations are
directed can never be presented as an actual 1dea ; we can
never separate that which makes red and green colours
from that which makes red red and gieen green. It 1s
commonly admitted as a self-evident truth, that the class to
which a real object belongs 1s not 1tself real ; this individual
horse we see, horse in general is nowhere to be found; but
it has to be understood that in thought too the universal 1s
never more than an 1dea strained after but always unreahsed,
floating over the forms of the individual instances of 1t
which are mmaged in the mind. To these purely mward
operations of thought no objective significance caneattach ;
they remain subjective efforts of our mind, and the very
form in which we express the result to which they lead us,
‘1n mtension the umiversal 1s included 1n the particular, in
extension the particular m the universal,’ merely indicates
in the symbolism of space those operations of thought
through which the mind endeavours to represent as an 1dea
the objective relation between them. And now mnasmuch
as, more than this, we never find the object of our search,
our umiversal, 1n actual presentation at all, we are led to ask
whether 1t really has any objective sigmificance? Or are we
to approve an opinion widely current, that it is merely the
mechanism of the mind which misleads us nto grouping
similar 1mpressions under general names by blurnng the
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real distinctions between them to the prejudice of accurate
thought? This theory however 1n fact acknowledges that
which 1t sets itself to deny. In order to make the fact in-
telligible that not all but only similar ideas are thus drawn
together under a common name 1t presupposes the fact of
that similarity, and clearly, with §t, only in another form,
the objective vahdity of our assumption of a universal,
which, however inseparably, 1s contained 1n them.* On the
other hand, if we could merely point to an nnate tendency,
of thought to searcZ for a universal, such tendency mught
very well be without any objective significance, but the fact
that the object of the search 1s_found gives it such a signifi-
cance at once.

This 15 only an apparent contradiction to what I was
saying just now, for although the universal cannot be held
before the imagination, the effort to think 1t 1s still not
without result. We could not so much as bring red and
blue under the general name of colour, did not that com-
mon element exist in them, to our consciousness of which
we testify in framing the name, we could form no class
notions of amimals and plants if the marks of individual
plants or animals, and the modes 1n which those marks are
conjoined, did not really possess such points of comparison
as allow us to arrange them under general marks and forms,
and thus by setting these in the place of the merely mn-
dividual, to construct the thought-form of the class, however
mmpossible 1t may be to picture 1t to the mind. Thus in the
fact that we are ad/e to think a universal, there 1s undoubt-
edly contained a truth of real and objective validity; the
contents of the world of i1deas which thought does not
create but finds do not fall into mere individual and atomic
elements, each one admitting of no comparison with the
other, but on the contrary resemblances, affinities, and re-
lations exist between them, in such wise that thought as it
constructs 1its universals and subordinates and co-ordinates
the particulars under them, comes through these purely
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formal and subjective operations, to coincide with the nature
of that objective world.

340. If we pass from these more simple instances to the
main forms of logical thought, and enquire into the sigmfi-
cance of universal notions, we are met by the controversy
between Nominalism and Reahsm, which excited such
passionate agitation in the middle ages. To both parties
the question at 1ssue had other than.a purely logical 1m-
portance , the metaphysical nterest predominated, leading
them to think of the world of ideas mainly in 1ts relation to
the world of things Thus Realism first misunderstanding
and then exaggerating the independence of the Platomc
Ideas, came to look upon the general notion as the only
real existence in things, all distinctively individual character-
istics being relegated to the position of merely transient and
subordinate though mystertous appendages to the eternal
substance of the umversal Nominahsm starting from the
sound Anstotehan doctrine, that reality of Existence belongs
only to the individual thing, found no way of xeconciling
this with the Va/tdity of the umversal. Thus the Nominalist
came to regard general notions as at the best mere aids to
the mind in the arrangement of its 1deas, possessing no
significance whatever in relation to the things which the
ideas represent. They even erred so far as to deny them so
much value as this, and to declare them to be mere sounds
which may be uttered and heard, but are wholly devoid of
content or meaning,

I am desirous in the first place to avoid dealing with the
subject thus exclusively 1n relation to the question of ex-
istence, which nvolves an undue imitation of the issue.
In Mathematics where we find ourselves dealing not with
existing things and their essence at all, in Moral Philosophy
and Junsprudence where we speak of virtues and crimes,
which ought or ought not to exist, more than this, when in
actual ife we endeavour to arnve at a decision in a matter
of mmportance by bringing the given case under a general
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notion -—in all these instances we meet with the universal
and its laws, 1n dealing with objects which are given us as
matter of knowledge although they are not things ™.

841. If we can get out of the habit of always thinking
exclusively of class notions 1n natural history as examples of
the uniyersal, if we recollect that we also frame general
notions of figures and numbers, events and relations, truths
and errors, the wild ambition to ascribe to general notions
as such a reality like that of things, or at any rate of some
actual existences, vanishes at once. To the original forms
of substantial existences, of the plant, the ammal, the
human being, our imagination may if 1t pleases attnbute an
independent and eternal existence 1n a hypostasized world
of 1deas, as objects of intuition to souls which are yet
unfettered by the hmitations of an earthly existence But
the general notions of rest and motion, resemblance and
contrariety, activity and passivity, could not possibly exis¢
side by side with the former even 1n a world of 1deas, they
could only possess vaZidity as precicates of the i1deas This
fact, from which 1t 1s easy to see that there is no escape, we
do indeed sometimes forget We are tempted to treat
qualities, relations, or occurrences, to which some prominent
interest &ttaches, objects of our reverence or of our dread,
as universals with a reality like that of an actual existence,
misapprehending their purely predicative nature We speak
for instance of ¢ the beautiful’ as of a being which 1s merely
to us unapproachable, but in itself an object of possible
mtuwition , we speak of ‘sin’ not merely as of an act which
becomes real when we commut it, but as 1f 1t were a sub-
stantial force which operated upon us with an independent
reality of its own. We confound the importance which
belongs to the content of such conceptions in the entire
system of the world with a form of reality which it cannot
possess, and 1n attributing which to them we are merely
expressing in the most emphatic terms at our command

1 [ Sachlich, aber doch nicht dinghaft.”]
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their independence of our recogmition of them. This
mistaken habit of thought, which 1s not altogether harmless,
is however here easily renounced ; 1t 1s only from that class
of general conceptions the nature of whose content necessi-
tates its being apprehended from the first in a substantive
form, that this hypostas?zmg tendency continues to draw
support. Here too however it has to give way before a very
simple consideration. We are not content to frame, starting
from the particular of perception, a single universal @, but
we go on to combine this with others hike 1t 1n a higher
universal P, and as we proceed with this operation, it rests
within wide himits with our own logical good pleasure to
determine through how many such hnks in the chain of
umversals we may choose to connect our Q with the highest
umversal 4, at which the process of abstraction will be
arrested Each one of these universals would have an
equal nght to such substantial existence, side by side with
amimal in general would appear vertebrate in general,
mammal 1n itself, one-toed animal 1n general, horse 1n 1itself,
black horse in general, all equally real I say delhiberately
side by side with each other, for 1n fact our imagination 1s
totally unable to transfer that relation of subordination
throngh which in our thought one such general notion
includes another, to beings such as these, which are con-
cewved as possessing all alike actual existence. Placed thus
however side by side with one another they could no longer
have the meaning which they purport to have. Thus we
find ourselves confirmed in our conviction that this Reality
which we desire to recognise in the general notions which
are created by our thought 1s a reahty which is wholly
dissimilar to Existence, and which can only consist n
what we have called Validity or in being predicable of the
Existent. But how much of the full meaning of a general
notion possesses this validity, and what is the meaning of
possessing ‘vahidity’ at all, are questions which need some
further discussion.
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342. I remind my readers to begin with that we are not
concerned with the question of the objective value which
may attach to one or another of the general notions evolved
by thought in virtue of its content being correctly con-
structed , the question relates to the general significance of
the logical form as such. That this like every other of the
forms which logic prescribes as 1deals may be given a
content which 1s not adapted to 1it, needs no special men-
tion, but a cntical review of the countless modes in which
the form of the notion may be applied 1s not our business
here. To proceed then. we saw that any content of
thought S 1s concewved under the form of the notion, when
we do not merely grasp 1ts mamfold constituents as some
sort of whole, but present to ourselves at the same time a
universal M whose general characteristics 7, @ . . . standing
mn determinate .relations to one another, become severally
modified and defined m Sin the specific forms g, ¢". This
constitution of the logical notion does not correspond to
anything which takes place in things or external objects’?
themselves ; and neither does 1t answer to the actual nature
of a content which 1s presented to us as matter of know-
ledge but not as a substantial thing  There 15 no moment
in the life of a plant 1n which 1t 15 merely plant 1n general
or conifer n 1itself, awaiting some subsequent influences
answering to the subsequent logical determinations mn our
thought, to settle the question what particular tree it 1s to
grow up into. It 1s true that the plant 15 not while still 1n
the germ 1ts future self 1n perfect mimature ; still its manner
of development 1s not that certain conditions superadded
from without produce a special determination of character-
1stics which were present in a general and indeterminate
shape , on the contrary its charactenstics are already fully
determined when the conditions enter in. From the two 1n
conjunction new results are produced of which it 1s ms-

! [“Eines Dinges oder Gegenstandes,’ contrasted with ¢ Inhalt’ (con-
teat) and ¢ sachlich’ (matter of knowledge) in the following clause ]



Chap. IV.] THINGS ARE NEVER ABSTRACT. 271

leading to say that they were contained in the earher and
more general properties as mere potential species and are
now for the first time actuahsed to the exclusion of all other
alternatives. An ellipse has no natural existence and de-
velopment like a plant ; still here too 1t 1s not the only way
of arnving at a true apprehension of its nature to think of it
first as a curve possessing the general properties of all curved
lines, and then to define those properties further till we
reach the particular form of them which belongs to this par-
ticular curve. We may indeed armnve at the conception of 1t
1n that way—supposing for instance an unpractised memory
only allows us at first to recall the general outlines of the
figure required, and we need subsequent reflexion to draw 1t
exactly , but in the mathematical equations, whether they
refer the shape of the line to arbitrary points of ongn,
or take account of some graphical method by which it may
be generated, the curvature itself 1s not directly expressed at
all, 1t only appears as a consequenice which may be deduced
from the definite ratios of the co-ordinates These con-
siderations hold equally as concerns the subordination of
notions to one another in classification, it has no real
significance 1n relation to the actual structure and develop-
ment of things themselves. This horse was not fo begin
with animal 1n general, then vertebrate 1n general, later on
mammal, and only at the last stage of all horse ; nor can we
by any means at any moment of its life separate off as an
mndependent set of qualities the more fully defined group of
properties which make 1t 2 horse, from the more general
and less determinate which would make it a vertebrate, or
from those most indetermmate of all which would merely
constitute 1t an ammal as such. Add to this that not only
do different classifications of the same objects conflict owing
to imperfect knowledge and observation, and thus ntroduce
various and diverse ladders of universals between the highest
universal and the objects, but the logical nght of thought 1s
incontestable to start from any pont of view 1t pleases, and
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so to subsume the same object S under different general
notions, or to construct its conception of the object by
means of several widely divergent series of successive deter-
minations. In such a case we are at liberty to ask with a
view to the particular purpose of any enquiry, which of these
various constructions 1s to be preferred, as presenting the
object m the form in which 1t can be brought most con-
veniently under the principles which happen on the particular
occasion to be our guiding principles; and if we knew
ourselves to possess a knowledge of the supreme principles
of the universe, such as would contain within them the key
to all problems which could arise, then we might go on to
select out of the various possible conceptions of an object
that highest or best conception, which would indicate 1ts
place 1n this supreme classification, and i which all the
other conceptions of 1t would be contained as logical con-
sequences Still greatly as the wa/we of this conception for
knowledge would be enhanced 1if this ideal were attained,
from the mmportance which would then attach to its content
and to the mode in which this content would be internally
connected, for all this the Logical structure which belongs
to 1t as a conception would still represent no Real structure
corresponding to it 1 the object 1itself

This value for knowledge however, which we do not
dispute, gives us the other side of the question, that which
we mean when we all insist in spite of everything, that the
general notion and that classification do at all events contain
something which has to do with the thing itself We shall
perhaps be disposed to express it by saying that the whole
series of mtersubordinated umversals are contained not acfv
but gotent:d 1n the essence of the thing itself ; and this pro-
position will be extended to other and different ways 1n
which a given content 1s constructed or conceived: not
really but potentially 1s every mark of division contamned mn
the continuous magnitude which we break up by means of
it ; potentially all simple motion 1n a straight line contains
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in it the two component motions mto which we may choose
to resolve 1t, 7 s not 4+ 3, but certainly 1t admits of those
figures being substituted for 1t for purposes of calculation.
We may interpret these phrases into more definite language;
all the processes which we go through in the framing of
conceptions, 1n classification, in our logical constructions,
are subjective movements of our thought and not processes
which taRe place in things, but at the same time the nature
of those things, of the given thinkable contents, 15 so con-
stituted, that thought by surrendering itself to the logical
laws of these movements of 1ts own, finds itself at the end
of its journey 1if pursued in obedience to those laws, co-
inciding with the actual course of the things themselves.
The paths however which 1t can pursue with equal prospect
of success 1n passing from one element of its content to
another, are many and not one, 1n countless directions the
world of possible 1deas extends and 1s knit together, a
diversely articulated system of coherent connected series,
and thought when 1t moves from one member n the
system to another, choosing its path at pleasure but always
observing 1ts own laws, resembles 1in some sense a melody
whose course we cannot predict yet which strnikes always
definite ntervals in the scale each with its detefminate
harmonic relations .

843 When we come to the judgment we find that not
only its logical form but 1ts content for knowledge which 1s
expressed through that form has in itself no direct Real
significance. We give utterance to the categoncal pro-
positions ‘This tree blossoms,” ¢ Atmospheric air 1s a
permanent gas,” ¢ Every tnangle has its angles equal to two
right angles.’ In the first case 1t 1s merely thanks to the
subject-matter of the proposition that we are able to ascribe
to the tree an existence which really is independent of the
temporary condition of blossoming, that is to say that the
subject and the predicate are actually related and separated
as we divide and connect them in the form of the judgment.

Locic, Vor. 11 T .
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In the two other cases this separation 1s not to be found in
the thing itself, 1t 1s a purely subjective movement of thought
arbitrarily selecting one particular constituent mn a whole
which 1s really a unity, to be made the object of separate
attention The differences 1n the copula again 1n the three
propositions are due merely to the imagination, which
adapts 1tself to the peculiarities of each separate subject-
matter, and finds an expresston for them in language , logic
self testifies by representing all judgments under the
symbolic form §1s /7, that in the uniform copula ‘15’ all
objective distinctions 1n the connexion between .S and P
are obliterated. They may be related as whole and part, as
a thing to its transient states, or as cause to effect; in the
form of the judgment they appear solely as subject and
predicate, two terms which denote merely the relative
positions which the 1deas of them assume 1n the subjective
movement of our thought, and tell us nothmg as to the
objective relation 1 itself which 21t becomes an object of
thought compels the 1deas to assume those positions 1n our
thoughts Once more, in Hypothetical judgments we do
indeed appeal to an objective relation of this sort, but 1n the
form of the judgment we neither express it nor make 1t
intelhginle The conjunction of antecedent and consequent
in the form, ‘ If B 1s true F'1s true,’ in itself affirms no more
than the proposition that B and / belong both together and
i some way not defined to a single notion 47 The fact
that we notwithstanding divide this coherent unity and place
one part of the notion in front of the other, so that by
reason of the inseparable connexion between the two, the
one becomes antecedent, the other consequent,—all this 1s
once more simply one of those subjective movements of
thought which do »of take place in the content of the
notion And this subjective character of the movement
1s shown by the fact that we have 1t 1n our power to reverse
its direction. We say, ‘ Every equilateral triangle i1s equ-
angular,’ or ‘ If a tnangle 1s equilateral 1t 1s equangular,’
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but we might say equally well ¢ If it 1s equangular it 1s
equilateral” That which constitutes the objective content
here 1s the undivided thought or the mtwtion of the equi-
lateral and equiangular tnangle; the two constitutive
elements, equality of sides and equality of angles, are
simultaneously present 1n'it, but thought taking an arbitrary
starting-point at one or the other moves up and down
between Yhem dividing and uniting in 1ts owm fashion.
This holds of all judgments which like those of mathe-
matics are occupled with the ideal and not with the
actual They would all admit of simple conversion, if
their expressions 1n language through the medium of pro-
positions allowed of all the conceptions which occur 1n
them being as precisely defined as 1s the case in the form
of the equation

If on the other hand our hypothetical judgments relate
to data of reality, in such cases our intention 1s certainly
that the antecedent and the consequent are to be taken as
not interchangeable, but the hypothetical form of the judg-
ment does not 1n 1tself express the condition which makes
that assumption true  For given the antecedent B there 1s
logically no interval left which separates its validity from
that of the consequent #, the two together constitute, in
perfect accord with that which the hypothetical form of
judgment 1tself affirms as its result, a single process M
which can be expressed 1n a judgment And further nas-
much as 1if we take our conception accurately, leaving no-
thing out and adding nothing to 1t, no #* can be connected
with our B but £ only, and no B* with # but B only, 1t
follows that we-pass in thought with equal nght and neces-
sity from either of the two starting-points taken at pleasure,
to the other, from B to Fjust as much as from Fto B, we
know the consequent from the antecedent and the antece-
dent from the consequent. That i actual fact there 1s here..
some circumstance which makes B and B alone the 4nfe-
cedens, and F and F alone the Consequens, we are very well

T2



276 REAL AND FORMAL VALUE OF THOUGHT. [Book 11

aware, because we are acquainted with the subject-matter
under consideration, but 1t receives no expression through
the form of our logical act. For that form depends upon
nothing more than the abstract notion that #1s 1n a general
sense condifroned by B, but this, a mere abstract relation,
1s as shown already, something léss than anything that we
obtain 1n reality between & and Fas things or events A
relation through which 3 and B only 1s to be tlfe antece-
dent, and to be a real antecedent, can only actually obtain
if B 1s cause and Feffect, but in the hypothetical judgment
instead of this real and specific relation of causality we have
nothing but the vague and general relation of conditioning
in the abstract, which thus has no significance for reality
whatever

Finally Disjunctive judgments do not even purport to
express any reality at all, the process of wavering undecided
between several mutually exclusive predicates can answer to
no process 1n the real woild , 1t 1emains a state of our think-
ing, to which the adequate data for the knowledge of reality
are lacking

844 A bnef consideration of the various forms of Syllo-
gism leads us to stmular results  We shall be most readily
disposed to ascribe a Real sigmficance to those Figures of
Subsumption which arrive at their conclusions by bringing
the particular under the universal, for this subordination we
do certanly regard in the sense already sufficiently ex-
plained as a notion which possesses an objective validity 1n
relation to everything that can be presented to the mind as
an 1dea

Stall here also the logical form of the argument does not
correspond to anything that takes place In mathematical
syllogisms the universal major premiss, from which we de-
rive our more particular conclusion, has no prionity of truth
as compared with the conclusion or with the minor premuss,
all three are parts of one eternal truth, all possess a simul-
taneous validity. The prnionty of greater stmplicity or more
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immediate evidence the major premiss may indeed possess,
but both the one predicate and the other would belong to it
mn relation to our thought only, without giving it any supe-
rionity in 1tself over other propositions of equal certainty.
Lastly there 1s nothing in the form of inference by Sub-
sumption which obliges %t to start from a major premiss of
this simple character at all, on the contrary the simul-
taneity of the connexion which obtains between the entire
body of mathematical truths allows the simpler among them
to be denved as limiting cases from a logical connexion of
less simple, no less than the other way, and always in this
figure of Subsumption

This purely subjective significance of the form of the
syllogism we sometimes forget in applying it to matters of
fact So long indeed as the universal major expresses a
lighly concrete and specific truth, when for instance we say
*All anmmals breathe,” we never question that such a major
premiss cannot designate any reality which 1s prior to the
validity of the conclusion ¢ Fishes breathe,” anywhere but 1n
our thought Yet when we turn to the most universal
principles of the system of things, the impulse comes back
upon us to give to the expression of those principles, the
most universal laws of nature, which present themstlves as
major premises 1n our enquiries into the order of the world,
a real priority, which 1s in fact wholly inconceivable, to the
processes tn which they are to hold good This impulse 1s
not without danger to the soundness and consistency of our
metaphysical theories, 1t leads to a superstition which has
far reaching consequences, that the reality of the world may
be derived from something which 1s unreal and which 1s ye
essential and possessed of a regulative power, whereas on
the contrary we have thoroughly to convince ourselves that
all necessary truths, to which we imagine that we can sub-
ordinate the existent as if it were something merely secon-
dary and additional, are simply the nature and self-consistency
of the existent itself, and are only disengaged from 1t by a
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reflective act of thought and credited accordingly with a
prior and regulative character to which they have no claim.

Inferences by Induction do not give occasion to this sort
of misunderstanding ; no one fails to see that the synthesis
of particular facts in a general, not merely a universal?, pro-
position 1s not the real ground of fhe validity of the general
proposition but only of our apprehension of that validity.
Still more convincingly does the variety of forms; which a
Proof may assume, witness to the merely subjective signifi-
cance of the several inferences of which it 1s made up.
How many different proofs, direct and indirect, progressive
and retrogressive, all equally adequate, may be given for
one and the same propositton' How many even i the
form of direct progressive argument alone' And supposing
that n fact one out of the many could possess the preroga-
twe of alone exhibiting the essence and actual structure of
the thing, still the mere fact that other forms of proof are
possible would always show that 1t 1s not the logical Form
by 1itself which occasions or expresses the Real valdity of
this particular form of proof, but that its superiority over
other forms of proof lies in the content which we have
taken and conjomned 1n this form  Lastly mn regard to the
final operations of thought with the account of which the
doctrine of pure Logic concluded, we saw there that Logic
does 1n those operations strive to discover some Forms i
which the proper essence of the thing, as distingwished
from our mere subjective and haphazard notions about it,
may be exhibited But there too we come to the conclu-
sion that those Forms turn out to be far wider than that
which they purport to contan  If the proper essence of
the thing does make 1ts way into our thought, it can only
be apprehended under these Forms, but the Forms do not
create it and do not fully express 1t, they admit always of
fresh applications which 1ssue as we are ourselves conscious
in merely subjective notions, and from among which the

! [See § 68, sup ]
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selection of the more trustworthy in relation to reality can-
not be made by the help of Logic but only through know-
ledge of the subject-matter, if such knowledge 1s forth-
coming.

845. It 1s now time to determine more exactly the mean-
ing of certain expressiony in the use of which I have hitherto
been somewhat less precise  We have spoken of Subjective
and Objective, of Formal and Matenal?, of Formal and
Real significance, as appled to the Forms of Thought
The three pairs of antitheses do not comncide. If we dis-
tinguish, as we have done, between the logical act of think-
mg, and the thought which it creates as its product, the
former can claim o:uly a Swudyectzve significance ; 1t 1s purely
and simply an inner movement of our own minds, which 1s
made necessary to us by reason of the constitution of our
nature and of our place in the world, and through which we
make that Thought, for instance the distinction which exists
between a and 4, or the universal C which 1s contained
them both, an object for our own consciousness. In the
same way every one who desires to enjoy the prospect
from a hilltop has to traverse some particular straight or
winding path from the pomt at which he starts up to the
summt which discloses the view, this path itse]f 1s not part
of the view which he wishes to obtain  The Thought 1tself
on the other hand in which the process of thinking 1ssues,
the prospect obtained, has Obecfsve vahdity, the various
paths followed by various travellers once traversed and left
behind, the scene which opens before them 1s the same to
all alike, an object independent of the subjectivity of the
individual , 1t 15 not merely one more affection of his con-
sciousness which he experiences, but an object presented to
his thought which also presents itself as the same self-
1dentical object to the consciousness of others

The second antithesis? throws hight on the same state of
facts from another ssde It would not be sufficient to call

1 [* Sachlich,’ opp to *forma}’] 3 [*Formal’ and ¢ sachlich ")
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the operations of our thought Subjective and nothing more.
The term would simply separate them from that which ac-
tually goes on 1n the object-matter’ with which they deal,
leaving 1t quite obscure what the relation 1s in which they
stand to 1t, yet after all some such relation there must be,
if the Logical Thought i which they 1ssue, 1s to possess an
Objective validity which does not belong to the thinking act
which 1ssues in it Accordingly we call the logicdl opera-
tions not Subjective merely but Formal because their
characteristics though not the actual determinations of the
matter they deal with? yet on the other hand are Forms of
procedure the very purpose of which 1s to apprehend the
nature of that subject-matter, and which therefore cannot
stand altogether out of connexion with that which there has
place

JUpon this pomt the illustrations adduced above will re-
move all uncertainty The limitation to a merely Formal
validity showed 1tself 1n the fact that there may be several
processes of thought equally successful in view of the result
arrived at, all, that 1s, leading to the same final thought-
product, or the same material result No one of them
therefore can have an exclusive significance as regards that
determinute, matter and content with which all are equally
concerned , all alike are melely forms of procedure, em-
ployed to reach a certain result which once obtamed 1s valid
mdependently of the path which led to it But clearly 1t
would be impossible to arrive by all these different paths at
the summit from which this prospect opens, if they were
not all included with their determinate positions and rela-
tions the one to the other within that same geographical
territory, the remaining part of which 1s what constitutes
the landscape which is commanded from the sumnut
Herein consists the positive element which this second
antithesis affirms of the processes of thought®, each 1s one

! [* Von dem Verhalten der Sachen 'l 2 [“ Der Sachen "]
* [They are not merely  subjgctive * but also ¢ formal ']
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among the various ways 1n which the vanously ramifying
systems of the world of fact make 1t possible for us, by
reason of 1ts universal interconnexion, to arrive by a pro-
cess of movement from point to point within that world, at
a determinate objective relation, although the particular
movement chosen neitier 15 nor yet copies the way m
which #/s relation iself arose or now obtains.

The third antithesis' 15 not merely another way of ex-
pressing the second, 1t relates to a specific question We
regard every content of thought as having a matenal value?®
if 1t has a fixed Objective significance 1n the sense above
explained—ideas of the non-existent no less than of the
existent , by the term Rea/' we should have to understand
only things and events 1n so far as they exist and occur mn
an actual world of therr own beyond thought Now 1t is
out of the question that this kind of Rcabty should move
and have 1ts being in the forms of the Concept, of the
Judgment or of the Syllogism, which our thought assumes
1n 1ts own subjective efforts towards the knowledge of that
reality But even the logical thoughts which are the issue
of those operations have not m relation to Reality in this
sense the immediate and matenal vahidity which belonged
to them 1n relation to every content of thought as such. It
will be better to reserve for the Metaphysic* the fuller dis-
cussion of this unportant pownt, a reference to the 1lustra-
tions already adduced will suffice in the way of a preliminary
elucidation,

We saw that the notion of a condition 1s 1inadequate to
denote that which we mean by a relation which subsists 1n
actual fact between two real elements, so to subsist, it
would have to be more than a relation, 1t would have to be
nothing less than interaction  This being so, 1t was 1n that
Real connexion between the Real elements that the cause
restded which brought their phenomenal appearances for us

! [In German ‘ Formal’ and ¢ Real’] ? {“Sachlich gegeben ’
3 [German * Real ') * [See ¢ Metaphysic,” § 81
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into that particular formal relation which we now, employ-
ing a merely logical term, ca// a conditioning of one by
the other

The same 1s true of all logical Forms No real .S can be
subject and nothing more to a real .2, which 1s its predicate
and nothing more, 1n actual factt can only attach to S
either as a state which 1t passes through, or as an influence
which 1t exerts, or finally as a permanent quality which
belongs to 1t in the sense (a sense 1t 15 true at present some-
what obscure) in which we contrast the metaphysical notion
of a Quality with the merely logical notion of a Mark It
1s not till one of #%ese three relations has been affirmed that
we understand what the meaning 15 zealzfer of the logical
conception of S as subject and P as predicate It 1s not
till then that we have an actual state of things answering to
the logical copula, which 1n itself leaves it quite undeter-
mined what precisely we are affirming to have occurred to
the real things 1n question, when we feel ourselves necessi-
tated thus to connect the ideas of them When then we
employ such expressions as unity, multiplicity, equality,
contrariety, relation, condition, so long as we use those
terms by themselves, we have said absolutely nothing about
the existent  We have still to show how 1t 1s brought about
that the umity of the One 15 proved to be an actual reality,
not merely a barren logical title, how 1t 1s that what are
many but identical, although in thought they simply are
identical, nevertheless 1n real existence break up and be-
come many, what 1s the one kind of reciprocal influence 1n
which the opposition, what 1s the other kind of reciprocal
influence 1 which the relation, of different existing things,
shows 1tself to be real



' CHAPTER V.

The a priors truths.

3848 LET us put together once more the conclusions to
which we have been brought. Neither in the content of
our 1deas nor yet in the reality which we regard as 1its source
outside, was there anything to correspond to the logical
processes of thought, which choosing their path at will,
connected or separated the several constituent elements of
which that content was composed On the other hand, at
least in relation to this content, without regard to that
reality which may be its cause in the world outside, the
Thought-product, in which 1t was the aim of the Thought-
processes to 1ssue, had, we saw, an objective sigmficance
The differences, the resemblances, the contragts, the sub-
ordmations, of which we could only possess ourselves in
conscrousness by help of the discursive activity of Thought,
passing backwards and forwards from pomnt to pont, had
we saw an actual palidity as applied to the apprehended
content, although the content itself in no way participated
in such movements They subsist, as we saw, indepen-|
dently and objectively in the sense in which any other|
relation may subsist between the terms related Real}
existence, that 1s to say, they can neVer claim except at the
moments 1n which they are thought, but on the other
hand, such 1s the common constitution_ of all minds, that
whenever the given terms of the relation ¢ and 4 are
thought, one and the sgme judgment C affirming this
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relation between them 1s immediately and invanably pro-
nounced.

We are here brought back to the Platonic world of
Ideas. All contents of possiblg i1deas stand 1n fixed and
unalterable relations, and by whatever processes or move-
ments of thought, as our own ‘pleasure or as chance
determines, we may carry our attention from one to
another, or 1in whatever order they may be ofe after
another brought to our perception by occasioning causes
even unknown to ourselves,—we shall invaniably find the
same relations obtaining amongst them which are given us
once for all 1n the objective and endlessly complex structure
of the world of Ideas —So often as this proposition 1s
insisted on 1t will be regarded as an entirely superfluous
affirmation of that which 1s perfectly self-evident, and just
as often I must repeat that the very existence of this self-
evidence 15 the most astonishing thing mn the world.
Although an indispensable foundation of all thought, and
just on that account passed over by us in our presumption
as a mere matter of course, 1t 15 not even, as I observed
before, a necessity of thought in the sense 1n which that
character may be claimed for the particular relations which
it 1ncludes within it We cannot mdeed fully realise n
thought what the state of things would be 1if this fact were
wanting, but still we can imagme a world n which it did
nof obtamn, in which countless contents presented them-
selves for our minds to form 1ideas of, but each one stand-
ng 1 no relation to the rest, all so entirely disparate 1n
nature that no two of them could be combined as alhed
species under any common universal, nor any two of them
be pronounced to differ from each other more or less or
otherwise than any other two One postulate alone, 1n
such case, Thought would be in a position to make, n
obedience to 1ts own law of Identity, namely, that each
one of the contents must be identical with itself This
postulate would be the condition of their being presented
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to thought at all, and 1t might be fulfilled by such a world
as I am supposing But beyond this we cannot go.
Thought may wish, 1n order to the possibihity of 1ts further
operations, but 1t cannot demand as a necessity of thought,
that between the different objects there should be found
that graduated scale of *affimities which alone enables 1t to
accomplish the ends after which 1t strives,—it 1s not a
necessity of thought that thought itself should be possible,
And cven supposing that by its own intrinsic power it
could postulate those affimities, still 1t could not make them,
it would always have to trust to their being given it by the
grace of facts, ordered and arranged on principles which 1t
could never have itself contrived, as series of tones or
colours, or as differences imn degrce among things qualita-
tively the same, or in any other way

But strange and important as 1s the fact that such
affimties 1n the world of expernience are actually found, it is
not 1n this fact or in the consequences which follow from
it, that the final goal of our enquiries Les All that it
guarantees us 1s the security with which thoyght 1s able to
move within the world of i1deas as such, to mnvestigate the
systematic and 1nvanable connexions obtaimng among the
elements of that world, and by conjoming tham‘one with
another to construct new forms which will be found without
fail 1n another and a predictable place i the world of 1deas,
so connected, finally, one and all together 1n various
directions and at fixed distances, that the most diverse and
the most roundabout tracks of thought may lead to the
certain discovery of any one of them This however by
itself 1s not all that we are concerned to know. What we
want to arrive at 1s the significance which 1s to be attached
to this systematic arrangement of the world of knowledge
i relation to that empincal and unsystematic order of
events, n which a causal reality independent of thought
presents contents of possible 1deas to our perception, What
we wish to understand 1» not only the classification of
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things which 1s eternal, but also the course of things which
15 n change

347 The two are completely distinct Perception does
not present those objects to us in connexion which stand
side by side as akin mn the system of knowledge, nor 1s 1ts
‘entire history a periodically recurrifig procession of orders,
genera, and species, following one upon the other mn a
descending scale as they do 1n the order of classification
Contemporaneous 1n different points in space, succeeding
one another at different poimnts of time, we find the most
heterogeneous elements of that realm of contents phe-
nomenally connected , 1f laws in this scene of change there
are, they are of a different kind altogether from the logical
laws which have hitherto been engaging our attention If
we agree henceforth to designate the empirical course of
phenomena as 1t 1s thus presented to us, Actual Reality?,
then the question 1s as to the significance which our thought
can claim 1n relation to it, since 1its affirmations even though
retaining their vahdity, seem nevertheless to be mcapable
of controling the order of connexion which the reahty
presents  For even supposing 1t to be true that @ and 4
will exhibit, when given m actual perception, the same
distinctidn ¢nd the same affinity which belong to them in
our thought, still this tells us nothing as to whether they
will actually be found in conjunction in perception, or
whether that conjunction may not be an impossibility
Admitting the law of identity to hold without exception,
still 1t does not profess to do more than affirm that now and
always every @ =a, and every b= b, whenever and whereper
they may be found But here at once the last clause 1s no
longer part of the law of identity itself, we append 1t
because we know on other grounds that possible objects of
thought are susceptible, over and above their eternal validity
mn the world of 1deas, of an alternation of temporal reahty
and unreality in the world of phenomena.’ Of this the law

1 [*Reale Wirk'ichkent.’]
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in question contains no mdication, and cannot therefore in
the least determine the order m which n that world
whether in the way of simultaneity or succession, the two
phenomena necessarily introduce or necessanly exclude one
another Again, the classifications by which we range our
conceptions one under tfe other will be vahd equally of our
perceptions and of the timeless content of our ideas; but
when wetbring a percetved object S under the general con-
ception M, although all the higher universal conceptions
NZ K which are contamned in M are now valid of S too,
still this deduction gives us no new objective knowledge,
but only a logical analysis of what was already imphed in
bringing .S under M,- correct if this was correct, incorrect
if the contrary, but in neither casc enabling us to combine
the .S given n the perception with a 2 which has not been
so given

Hypothetical judgments seem better adapted to an
extension of knowledge In so far as they apply to a
subject .S a condition x, and derive from the two together
a predicate £, which was not already contained either in S
or 1n x by themselves, they make at least a formal approach
to that which we conceive to take place in reality. In the
problematic antecedent they express the conwexfon of .S
and x as a possibility, and accordingly distinguish the
thought content of it from the realisation which may be in
store for that content 1n the actual course of events, and as
to which they abstamn from affirming anything. On the
other hand, that condition once given, they do seem to
anticipate the after perception and to define the new result
which will necessarily follow 1n this perception But now
what 1s 1t that justifies us n subjomning to, or equating with
a determinate S+ x a determunate P? In thought it can
rest only on this, that by means of a logical determination
x we transform the notion .S, which previously did not
contain Z, mn such wise that now it does contain 1t; and
now 1t 15 of this new subject, not of the one we began with,
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that we affirm the predicate 2, which m fact we have
already taken imnto it  But that which 1s directly presented
to us in perception 1s something different from this
When 1n actual perception a new phenomenon x enters into
relation to a previous phenomenon S, what happens as a
rule 1s not that from the conjunctibn of the two n thought
there results the subject S+, from which thereupon the
resultant phenomenon / would follow as a matter 0f course
as 1f they were equivalent expressions On the contrary
the question has still to be solved, how 1t 1s possible for x
so to transform S, that there may spring from 1t the con-
ditions for the realisation of 2 which were before want-
ing  Thus, wherever we apply hypothetical judgments to
questions of the real world, they are always found to rest 1n
the last resorl upon certain presuppositions They always
assume the validity of certain propositions affirming the
connexion of a particular conditton with a particular conse-
quence—a connexion which cannot be deduced from con-
ceptions—to be a umversal fact If 1t 1s really universal,
then thought can draw 1t out into its particular instances by
a purely analytic procedure, but 1ts real content appears, to
begin with, as a synthetical judgment, which binds together
as subjett and predicate two conceptions, the contents of
which mere logical analysis can never prove to be identical

848. Our hope then of mastering by thought the course
of events 1n the rcal world, rests on three points  Furst, to
no single constituent 6 of the ideal world can thought
ascribe, over and above the eternal vahdity which within
that world belongs to it, a necessity of realisation 1n the
order of events in time, 1t 1s only 1f this reality belongs as
a matter of fact to a second such element @, with which &
stands 1n necessary connexion, that 1t can then pass over to
J also Al our knowledge therefore i1s 1n this respect
hypothetical , 1t strikes in at a particular point in a reality
which 1t finds as a matter of fact given to it, in order to
deduce from this real premissas themselves »ea/ the con-
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sequences which attached to the thought premiss as
necessary ; but 1t 15 never possible, starting from mere
conceptions of thought, to prove the actual reality of that
which 1s contamned 1n them. And mn fact the attempt has
never been ventured upon except in the single instance of
the ontological argument for the bemng of God The
temptation in this case was very intelligible The con-
ception of God as a necessary consequence & following
from a realty @ other than Himself, and given mn percep-
tion, contradicted our necessary 1dea of Him, for this very
idea demanded that He should be conceived as the ground
of all consequences. Hence, it seemed, nothing remained
but to seek the reality of God in the idea itself of Him.
True all that could really be found was the cZazm to reality
which the 1dea carried with it  Beyond question the 1dea
of God includes the idea of Being, and more than this, the
wdea of living Being, for all other predicates by which we
think of God as God, can only be unified, or even thought,
when they are conceived as belonging to a real Being who
fills time, and 1s capable of undergoing a change of states.
But in this sense the 1dea of any bemng whatever includes
the thought of that particular kind of reality which the
nature and the mode of combination of its contgnterequire
The very notion of an orgamsm 1s unthinkable without this
assumption , the properties of nutntion, growth, propagation
of 1its kind, have no meaning when applied to a subject
which does not exist, and just as little when applied to one
which exists merely and has no faculty of development.
If therefore the objects of our conception are to have
reality at all, they must have that kind of realty which
answers to thewr nature, Bengs that of existence not of
occurrence, Events that of occurrence not of existence,
Relations neither the one nor the other, but a reality which
consists in being valid of reality It was a mere 1ilusion to
suppose that the case was different with the idea of God,
and that 1t was allowable tq look upon that notion of the
Locic, VoL I1. U N
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highest reality which 1s necessanly included in that idea
as equivalent to the realty of the whole content which
included it.

A class of arguments nearly allied to this, which pass
from the incontestable za/uc of an object of thought to the
belief 1n its reality, have an apptarance of committing a
fallacy of the same kind, but 1n this case 1t 15 an appearance
only. It 1s not altogether just to maintain that we beheve
in a supreme Good, in a life beyond the earth, 1n eternal
blessedness, merely because we desire them. In reahty
such beliefs rest upon an extremely broad, though an un-
analysed foundation of perception. They start from the
fact of this actual world as 1t 1s given us 1n experience, in
which we find certain intolerable contradictions threatening
us 1f we refuse to acknowledge that these ways in which the
structure of the world extends beyond our perception are
real complements of that which we perceive In form,
therefore, this class of inferences 1s quite legitimate , starting
from the reality of 2 as given 1n experience, they connect
with 1t the reality of & which 1s not so given, but which
appears to follow from « as a necessity of thought.

349. The second point alluded to 1s tacitly assumed 1n
every atgument, but seldom explicitly acknowledged as a
necessary logical assumption  Clearly we could never hope
to work upon reality through the medium of thought, if we
were not i a position to assume 1n the empirical order of
things the presence of universal law, which alone makes 1t
possible for us to turn the formal laws of our thought to
positive use  We saw that the real causes which determine
the succession of our perceptions of possible contents of
thought are wholly independent of the systematic relations
which we find between those contents when regarded as
objects of thought simply Whence then do we derive our
assurance that there are reasons of universal vahdity at all
determining this order of succession, and that the unknown
cause of the expernienced serigs of our perceptions 1s not
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simply playing with the elements of our Ideal world and its
systematic classifieations, itself void of all principle, bringing
before us hke a self-acting® kaleidoscope now one arrange-
ment of the picture and new another, but observing no law
or order 1n its combinations ?

We have no ground Whatever for representing the wild
disorder which this supposition implies as unimagnable;
there 1s & very great deal in the empirical world which
we do not yet understand, that actually does still so appear
to us; 1f throughout the world of realty all regular law
and regular relations were altogether absent, all we can
say 1s that the same spectacle would then be presented
to us everywhere which meets us now in cases where
the laws are concealed from us The laws of our thought
would stll hold good, but in the sense of an empty
postulate, to which reality would offer no counterpart,
just as there are many events even now to which we
seek 1n vamn to apply them, events which seem with their
like conditions and unlike results to mock at our principle
of identity. Nevertheless this assumption of an nde-
pendence of law in the real world 1s maintamed by no
one, 1n every case where observed phenomena might seem
to force 1t upon us, we regard the state of facts so>presented
as simply a problem which awaits solution, and we never
doubt that a wider experience will furmish links of con-
nexion hitherto unobserved to restore order and regulanty
to the observed parts in which at present they are not
to be found.

Now on what does this confidence rest? The uni-
versality of laws in the real world is neither n itself a
necessity of thought, nor can it be deduced as a necessary
consequence from given facts We mught have the nght
to say that the laws of space, even supposing space to
exist only as an innate intuition m us, still must of ne-
cessity hold good of all objects of our experience, for
nothing will ever make 1ts 'way into expenence without

v2
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having been already moulded in that form of space through
which alone it becomes an object for us at all. But we
cannot attempt to prove in the $ame way that unless there
was a connexion according to law in the real world the
experience which we possess would be impossible. That
which we actually possess 15 merely a succession of ideas;
that this succession constitutes an unbroken connexion
in accordance with umversal laws, that 1s to ¢say that
experience In this heightened sense, as distingmshed from
mere perception, 1s also actually given us,—to affirm this
15 to confuse that which we know as a fact with pre-
conceptions of our own which we bring to the facts. For
our actual knowledge amounts to no more than this, that
a large number of occurrences admit of being regarded
as if they were conditioned by universal laws; there re-
nmamns always a far larger number which we have not yet
succeeded n thus reducing to order A reign of law
embracing all reality, and admitting of no exception to
its rules, 1s therefore neither an actual nor a possible
outcome of experience, but only an assumption with which
every enlargement of our experience 1s accompanied

We have therefore only two alternatives Either we
may acknewledge this assumption as an assumption and
trust 1t, and thus credit ourselves with this one piece of
certamn knowledge, by the help of which our thought,
crossing the boundary of its own domain, reaches one
certamn result as to the nature of reality, or we may look
upon 1t equally as a mere assumption, and on that account
distrust 1t, accepting thankfully such instances as confirm
it, but always bearing in mind the possibility of finding
ourselves stumbling at any moment upon ground where
it no longer holds good. Whenever human reflexion has
reached the pomt of a scientific view of the external world,
it has without exception preferred the first of these two
alternatives. Even those who are most careful to resist
any undue encroachments of peason, and pride themselves
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on mterrogating nature and nature only as to her own
laws, never question the fact that such laws do umiversally
obtain, they only nsist that we know nothing about them,
Only they do not observe, that 1n thus affirming the umi-
versahty of law they are passing beyond the data of reality,
and are making in one clause an @ prior7 assertion about 1t
which the next declares to be illegitimate,

The alternative theory may be thought to be dlscoverable
in one particular instance, the belief in the freedom of
the human will. As to the material nghts and wrongs
of this hypothesis, I am not here called upon to decide.
But with regard to its form, 1t 1s only 1n appearance that
it comes under the pomnt of view 1n question. It does
not assert that the same thing 1s free at one time and
conditioned at another without any reason. On the con-
trary, subjecting as 1t does one sphere of rcahity permanently
and without exception to determination by fixed laws,
and connecting the fact of freedom exclusively with the
presence of a particular spitual nature in the subject
which wills, it does in fact assume that the system of the
world 1s throughout a system of law, and merely ascribes
to it the peculiar property of admitting at particular points
in 1ts course of the entrance of unconditioned &lements,
which once admitted into the world of reality thenceforth
produce results which are conditioned by law. This theory
also then, and more clearly still any theory which, denying
freedom, brings the inner world as well as the outer
under a system of determinate laws, permits itself m so
doing to make an a prewr? affirmation concerning the real
world, the universal validity of which experience as such
can never prove. Whether 1t 15 justified in so doing, can
never be decided by strnict logical argument, for every
attempt to prove this affirmation a necessity of Zaought,
would leave the question of its validity as applied to the
real world undecided. On the other hand, to attempt to
exhibit 1t as agreeing with the nature of reality, would
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only be to repeat in a new form the old claim which it
is desired to establish, the clam to be able to make
a priori, that 1s to say wnioersa/ statements on the au-
thonty of thought alone, about that real world, of which
experience can never give us umversal knowledge. We
have therefore the right to say that all our conclusions
concerning the real world rest upon the immediate con-
fidence or the fauth which we repose in the simiversal
vahdity of a certain postulate of thought, which oversteps
the limts of the special world of thought. In point of
fact this confidence which logic can never justify hes at
the foundatron of all logic, as 1t does also of that formula
in which we described 1t as the universal tendency of
thought to turn the observed fact of co-existence into
coherent connexion. The methods of apphed logic one
and all have a meaning only on the assumption that that
inward coherence and connectedness which this tendency
ascribes to the real world does actually belong to t To
suppose 1t otherwise would be to cut away the logical
standing-ground on which induction relies whenever it
pronounces one inference drawn from experience to be
even more probable than another, 1t would have to be
content with rehearsing the premises, the conclusion would
be wanting

360 There remains the third question. The assumption
of a connected system of umiform laws embracing all reality
does not by itself teach us what the particular laws are,
i accordance with which a definite event 4 1s conjoined
with another event a. Further we have already satisfied
ourselves that the mere analysis of the contents of the
notions of « and 4 as such could never enable us to affirm
that the realisation of the one must necessarily be followed
by that of the other. Two courses remain open to us
either to lay claim to an immediate certainty of the uni-
versal and necessary vahdity of synthetic judgments which
nevertheless demand such a cennexion, or else to content
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ourselves with extracting all the particular laws of reality
one by one from the evnidence of experience by the help
of the methods expounded in the last book. At this
parting of the ways I wish by one general formula of
ready worship to purchase a dispensation from any further
glonification of the sedond of these two alternatives, It
becomes in time weansome to be told over and over
agam 11 endless iteration, how reason 1s to come to nature
m a spirit of self-renunciation, how indeed from her own
resources alone she cannot possibly decide a single question,
and how she at once wanders off into a world of bramn-spun
phantasies 1f she does not at every step apply to experience
for her dafa, Unhapply we cannot affirm that such
warnings are superfluous, or that they aie nowhere ap-
phicable, for errors enough have been due to the neglect
of them Still any moral sermon becomes intolerable if
1t goes on for ever, and at last 1ts only effect 1s that it
moves us, as we are moved here, to ask the question
whether the claims which the doctrine advocated holds
up for our acceptance are not just as one-sided as con-
fessedly those are which 1t undertakes to disprove. Can
then, we ask, the purely empinical mvestigation of the
laws of the actual world really solve its prohlem entirely
from 1ts own resources, calling in perhaps the aid of the
law of 1dentity, but otherwise without making assumption
of any synthetic judgments a priors? That 1t cannot
do this, was the doctrine of Kant, if we arrive at a sumilar
conclusion, we shall be championing a charactenistic tenet
of German philosophy, which has brought on us assaults
from all nations.

851 Englsh scepticism in the person of Hume en-
deavoured to restrict us on the one hand-to the expression
of mathematical truths, which appeared to Hume to rest
simply upon the pnnciple of 1dentity, and on the other
to the narration of the facts of history, which having once
occurred are thenceforth anatter of actual expenence, and
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can, be expressed in synthetic judgments a postersori.
No scientific inference was possible, he thought, which
should predict the occurrence of a & i the future on
the strength of a given @ which was not 1dentical with 1t.

Before I go on to discuss the last-named contention,
it may be useful to point out, that if 1t 1s vahd, then the
previous contentions made with regard to mathematical
and to historical truths cannot be. The possibility of
synthetic judgments a posterior: 15 a point which does
not sufficiently arouse our suspicions, because they are
taken for sumple expressions of experience, mto which
no admixture of too forward thought has made its way.
But so long as they are judgments at all, no matter
whether expressed in language or not, they are still not
the facts given simply, but a preparation of the facts,
made by reading into them an inner connexion which
in immediate observation 1s not to be found, No narration
of an event 1s possible except by combining together as
subject and predicate one portion of the sensuous images
which arose 1n us when we witnessed it, with another,
and then going on to think 1n between the contents of
these two conceptions a relation of action exerted on
one sidevand recerved on the other, or again of mutual
alteration of states, none of which relations are 1n the
least degree given 1n the perceptions as such.

It may be contended that the proposition Casar crossed
the Rubicon, means no more than that a certain partially
changeable, but still coherent group of sensible impressions,
which for shortness we call Caesar, changed its position m
space 1n relation to a second group of sensible impressions,
which we call the Rubicon, 1n such wise as to be perceived
by one and the same spectator first to the right of the latter
group and then to its left. T answer with no less obstinacy:
that this group was the same group on the left as on the
right, that 1s to say that 1t has changed 7% position,—this
does not he in the simple datr of observation, but 15 a
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hypothesis which covertly introduces under a connected
and continuous alteration of the appearance a permanent
substratum with merely changing relations Whenever in
recounting an event we speak of any sort of movement 1n
space, we are giving noj our perception, but a hypothesis
about it. That one and the same real a' passed through
one after the other the places 7, #, g, 1s not a fact we have
seen , tHe fact perceved 1s only that 1n successive points of
time similar appearances ¢ were observable in successive
points of space One who was under no necessity to ex-
plain this fact to himself by the hypothesis of a permanent
subject, could not venture to affirm the proposition ‘2 has
moved,’ as a description of the facts, but merely as a con-
vement mode of expression, having n relation to fact no
significance whatever, If he demes himself this intro-
duction of certain poimnts of view into the interpretation of
the content of perception, then he must acknowledge all
synthetic judgments @ posterior:, all judgments indeed of
whatever kind, to be madmissible, and mstead of a re-
counting of past facts there remains in truth merely the
possibility of recalling 1n memory a series of perceptions, a
reproduction of the raw matenal, out of which judgments
might be formed, 1if only such a proceeding weré allowable.

362 Turning to the question of the discovery of mathe-
matical truth, we shall not dispute the validity nor yet the
importance of the principle of Identity, but we must dispute
its fruatfulness , we must 1nsist that if 1t were the only prin-
ciple we had to start from, mathematical truth could never
be discovered at all. It 1s no doubt true that in any pro-
position affirming equalty or inequality, a=éora z b, we
have always to assume the validity of the principle of 1den-
tity, according to which 2=4, and #=4, 1n other words
that every quantity which we desire to bring into any rela-
tion with other quantities, is 1dentical with itself, for
obviously every such companson of different quantities

1[ Dasselbe realg 4."]
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loses its meaning if the quantities compared may have an
unlimited varniety of meanings. Here the principle of iden-
tity has a validity which 1s manifest enough and 1s the
necessary security for truths of whatever kind. But 1t 15
precisely from this point of view that least attention has 1n
fact been paxd to 1t ; that which has been more especially
emphasised 1s that very different apphcation of the principle,
by which the two quantities compared are pronounéed equal
to eack otker It 1s 1n this application of the maxim of
identity that philosophers have found not only the guarantee
of truth, but when repeated in frequent succession through
a long chain of such equations, a fruitful method for its
discovery.

I cannot think that either the one of these contentions orthe
other precisely expresses that which 1s intended. Equations
etther as in +/4 = 2 express simply the defimite quantitative
value which is arnved at by an act of calculation as apphed
to a given quantity, or else they express the fact as n +/ a4
= +/a. v/ 5, that certain operations, different m form, ap-
phed in a prescribed order of succession or of connexion to
any given quantities within defined hmits will give identical
results. » Now 1n both these cases the value of the entire
mathematical process depends not solely upon the dis-
covered equality of the result but rather upon the fact that
different paths have led to the same goal, that 1s to say that
it has been found possible to affirm the equality of different
things. If I am answered that the quantitative values of
the two different terms 1n the companson have not been
made 1dentical as an after result of that operation but were
so always, and that the identity was merely concealed under
the different forms 1in which the two were onginally pre-
sented, or that the one form of expression merely sets the
problem of which the other gives the solution,—such a
reply expresses precisely my own view, only that 1t takes as
self-evident that which I cannot regard as being such.

For whence do we denve our confidence n the possi-
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bility of one and the same selfadentical value being .pre-
sented under different forms ? Certainly not from the law
of identity alone ; for it contains not the shightest hint of an
antithesis between Form and Content or Form and Value;
nor supposing that we derived our 1dea of such an antithesis
from some other source could the law of identity even then
tell us anything whatever about 1it. It could only tell us
over agmin, every Form 1s identical with itself and every
Value with itself. That one and the same Value can be
present under different forms, it could never affirm, because
it could never fix any limit to the vahidity of such a propo-
sition except one which would reduce 1t to a barren
tautology For to the question what different forms of
expression designate 1dentical values, 1t could only answer,
those 1n which one and the same identical value 1s con-
tamed.

I need not here enlarge on the fact, that 1t 1s mn this
possibility of affirming the equality of the different, and not
in the bare application of the logical law of identity as such,
that the motive force of all fruntful reasomng in mathe-
matical science 1s to be found We should never get any
further, if we could never subsume under the subject of a
given major premiss anything but a term absodutély identr-
cal with 1t , we do make progress just because by means of
innumerable substitutions, by a process of analysis on the
one side and recombination on the other we are able to
bring a quantity given us 1n the form @ mto the form 4, and
thus to subsume 1t on any occasion under such a major
term, as then enables us further by known methods of
calculation to give it a predicate which was not deducible
from 1t 1n 1ts ongnal form. Everything turns therefore on
our rnight to affirm identity of the different, and this nght
does not follow, at all events as an 1mmediate consequence,
from the purport of the law of identity.

863. The remainder of my argument here must be taken
in connexion with the cons:derations which I urged when
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dealing with the subject of pure Logic as to the nature of
judgments synthetic n form but identical m content. I
there made allusions to Kant, who m endeavouring to
prove the presence of synthetic judgments a grio»7 1n all
branches of reasonmng included under that category the
anthmetical judgment 7 + 5 =12. ‘ My object at that point
was to nsist on the identity of content which must neces

sanly obtain 1n any true proposition between the subject
and the predicate taken n their entirety. I was dissatisfied
that this point should not have been more expressly insisted
on by Kant, but I then reserved the right to revert again to
the truth which his doctrine contains (§ 58) Kant held
that we could not possibly recognise 1n the predicate 12 the
solution of the problem expressed in the subject 7+35,
without an act of Perception’. Perception alone, that 1s,
he mnsisted, can establish for us that the :dentity required
between the two sides in order to the correctness of the
equation 1s actually the fact Considered for purposes of
llustration, mndeed, I think that Kant’s example was not
happily chosen, because 1t does not bring the formal differ-
ence which exists between the subject and the predicate,
and upon which stress ought to be laid, mnto sufficiently
clear prommence It 1s true, indeed, that 12 1s not merely
another name for 7 + 5, but expresses something quite dis-
tinct, viz that the same quantity which 1s produced by the
addition of 7 and 5 also occupies a place as a definite term
in the numerical series between 11 and 13. But then the
simplest 1dea which we can form of that series itself 15 to
concerve 1t as arising out of repeated additions of the unit,
that 1s to say out of the very same operation through which
7 and 5 themselves were put together. So that we conceive
the left side and the nght side of the equation equally as a
sum of units and we merely analyse, on the left side, into
two steps, as the 1dea of a sum allows us to do, that which
on the nght we take as a whole.

! {¢ Ansch#aung ']
L
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On the other hand such a formula as 4 4 5=4’-‘- 2%,
though not 1n fact expressing any more completely than the
other that which is essential in Kant's thought, yet would
have better illustrated the point that there are various ways
by which we may arrive at one and the same quantitative
value. For that which®all turns upon is in fact nothing
more than the assertion which 1s contamned 1n the sign of
additiom~—viz. that quantities @z be summed so as to
compose another and a homogeneous quantity; a propo-
sittion the mmportance of which we may ohce more be
tempted to ignore, because 1t seems to us self-evident and
a mere 1dentical proposition defining the nature of nume-
rical quantity as such. And so 1t undoubtedly is, but how
do we amive at this piece of self-evident knowledge? Not
every 1deal content will submut to the same operations , we
cannot add red and green together and produce blue ; the
notes ¢ and 4 do not admut of being summed so as to pro-
duce a third note x, such as to stand higher than 4 1n the
musical scale by the interval ¢, just as 12 stands higher than
5 1 the series of numbers by

But here the question may be asked in surpnse, what
does this last remark lead to? Of course, it may be said,
mathematical operations can only be apphed to duantities,
whose nature 1t 1s to admit of them, and not, or at all events
not immediately, to impressions which are qualitatively
different. But thus 1s really to be blind to what hies under
our very eyes. This very fact, that there #s such a thing as
quantity to be found in the world of ideas, while yet our
thought 1tself 1s not bound, on pain of not taking place at
all, to be the thought of just these comparable quantities—
this very fact 1s a fact of smmediate perception, which 1f it
were lacking to us, could be as httle supphed through
logical operations working on a different set of 1deas, as
could the conception of qualitative resemblance if the world
of 1deas presented no comparable impressions of sense such
as colours or sounds. The proposition therefore that
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quaz;tities can be summed is undoubtedly an identical
proposition ; but that the subject and predicate of that
proposition appear as valid in the world of ideas, and that
1t has quite a dufferent value from the equally identical pro-
position, all wooden 1ron 1s wooden 1ron,—this does not
follow from the principle of Identiy. It 1s not then the
bare logical principle of Identity, but the perception of
quantity, the pecular nature of which makes 1t possible to
frame a countless number of propositions in content iden-
tical yet in form synthetic, which at once guarantees the
truth of anthmetical reasoning and 1s the source of 1ts
fruitfulness.

That which might here be added in the interest of
mathematics, I must pass over; with regard to the logical
question I confess myself 1n entire agreement with Kant in
a further point, namely 1n maintaining the pure or a prior:
perception of numerical quantity in the sense of the word
@ preori explained above, It 1s true that neither the idea
of quantity as such, nor the more defined conception of its
capability of being summed, nor finally any one arithmetical
proposition, ever enters into our consclousness without
bemng occasioned, and the occasion can always be traced in
the last rfesert to an external stimulus  We think them
only when we are led in one way or another to frame the
idea of numerable objects. But, when the occasion arnses,
we do not learn that 74 5=12 from the content of this
perception, 1n such a way that our knowledge of the truth
m question would gamn 1n certainty with every fresh con-
firmation by subsequent experience, but as a matter of fact
the single presentation of the tdea 7+ 5, no matter whether
mediated through external perception or not, 1s sufficient to
teach us its identity with the term 12 once for all and as a
fact of universal validity. And supposing that we found
when we came actually to count external objects 1n a varlety
of further instances that our anthmetical proposition was n
some cases confirmed and in others not, we should certainly
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all of us, even the most decided adherents of empirfcal
theones, agree to correct not our anthmetical proposition
by our countings but them by it.

864. The case 15 perhaps still clearer if we turn to
geometry. As to Kant’s partienlar instance of a synthetic
geometrical proposition,aa straight line is the shortest line
between two points, I have alleged similar scruples as 1n the
case of hys anthmetical example just discussed. Here again
the example 1s not happily chosen, because we have no
other direct standard of measurement for the conception of
distance which 1s contained 1n the predicate ‘shortness’ but
the straight line itself, and thus the proposition suggests
before everything else the complete identity of its subject
with 1ts predicate, And such identity does undoubtedly, in
respect of their content, exist, the proposition would not
otherwise be true at all, but once more, how do we establish
that identity? By connecting the two pomnts through a
something which we say 1s ‘between’ them. Now 1t 1s clear
that this expression does not mean merely that the two
points are logically designated as not identical or as merely
n some way or other different, for that 1s equally the case
with green and acid, out of which a proposition of this kind
could never be formed. Nor again 15 it merely that they
can be compared, for so—agamn with no such consequence
following—can green and red. What 1t means 1s that they
are connected 1n a manner completely suz generss, which 1s
thinkable and has a meamng to us through an ongnal
faculty of spatial perception and so only, and which n the
absence of such perception could never be made inteliigible
to us through any logical operations working on a content
of a different kind, and of which, finally, even now when 1t
15 famihiar to us all, no form of words, unless tacitly implying
such spatial perception, can by any possibility give us a
clear 1dea.

Other instances of Kant’s are more expressive. Take, he
says, the proposition that tyo straight lines cannot enclose
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a space, or, therefore, make up a figure, and try to derive it
from the conception of straight lines and the number two;
or again the proposition that out of three straight hines a
figure can be formed, and try to deduce this 1 the same
way from the conceptions 1t contams. Your labour 1s all n
vain, you find yourself driven to haue recourse to Perception,
as Geometry 1n fact always does. These words remain true,
even though a shght mexactness m the form of expression
may offer a handle to controversy The complete subject,
in the second example, to which the predicate of ‘forming
a triangle’ belongs, 1s not simply ‘ three straight hines’; the
hnes must be in the same plane, they must not be parallel,
they must admit of being produced at pleasure. Again 1n
the first of the two examples, we have no night to require
the impossibihity of the closed figure to be deduced from
the 1solated conceptions of the number two on the one hand
and of the straight line on the other; we must begin by
representing ‘two’ as the number of the lines, and the lines
themselves as included in the same world of space If we
add these fresh points, the predicate will be seen 1n both
cases, though not in both with equal obviousness, to follow
identically from the subject when taken 1n 1ts full meaning,
and so the 1dentity of their contents, which 1s essential to
the truth of the proposition, will be established.

.But this mere matter of statement does not alter the
question at 1ssue.  All these conditions, that the lines must
belong to the same plane, must not be parallel, must be
capable of bemng produced, have absolutely no meaning
whatever, unless we assume the spatial perception to begin
with. It s this and nothing else which 1s our evidence that
anything answering to those expressions 1s to be met with n
the world of ideas, and which alone assigning a thinkable
meaning to the complete subjects of the propositions 1n
question, gives a reason i so doing for the predicates
1dentical with their subject, which 1n each case they contain.
These propositions then are updoubtedly identical propo-
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sitions, although under a synthetic form ; but that their full
content and the manifold relations contained in it exist, is
not due to the principle of Identity. That 1s to say, it is not
by means of the principle of Identity that we can pass from
one form of expressing a geometrical fact to another equiva-
lent to 1t ; rather 1t is fhe peculiar nature of space which
makes 1t possible for rdentical facts to be variously expressed.
It 1s upon this fact, and more especially upon the unlimited
power we possess of bringing any given figure in space by
the help of artificial combinations under fresh mathematical
points of view or fresh general 1deas, and thus constructing
predicates for 1t, which were not contained in our origmnal
conceptions of the figure,—it 1s upon this fact, and not
upon the mere application of the bare principle of Identity
as such, that the fruitfulness of geometrical procedure
depends. )

8565. At this point I may expect the criticism that my
argument has brought me to a different conclusion from
that which 1t was aiming at. 1 began I shall be told by
mamtaining the necessity, in order to any extension of
knowledge, or to the discovery of the laws of nature, of
synthetic principles @ priori. And now I am 1nvokmg the
aid of Perceptions to supply both subject, predilate, and
copula of the judgments in which we express those
prnciples, a proceeding which seems after all to amount
to no more than the not very helpful proposition, that we
cannot think without having some 1dea of that which 1s to
be the content of our thought; the fact still remains that
the object 1n question 1s given not 4y thought but /o thought,
i a manner not essentially different from that in which
every other object of consciousness 15 given, namely through
experience,

In regard to this last point I repeat once more 1n one
word what I have said already, that all knowledge whatever,
whether innate or not, which as a matter of fact whether
constantly or upon occasion makes its appearance in the

Locic, Vo, II X
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co;sciousness of any one, is for him 1n the broader sense of
the word, an object of experience. And further we have
admitted from the first that no one of the principles which
we regard as mnate, can be operative m us even n the
sense of a major premiss unconsciously followed in our
judgments, until an incitation so fo follow it comes to us
in expenence, while 1t can only become 1n the full sense an
object for our consciousness through a definite act ofreflexion
upon those apphcations of 1t which have already been made
unconsciously In this sense then I have no objection to
offer if any one msists on calling the apprehension of
@ priori principles itself an inner expenence , 1 only regard
it "as a perfectly barren contention, Nor can the con-
troversy between the a’ priwo#7 and the empirical view turn
on the further point that the latter ascribes to outward that
which we would rather attribute to inner .2xperience. For
this antithesis simply does not exist ; whatever notions we
may form about a supposed external world, our experiences
can only be of the representations of 1t 1n our own minds,
of the order and connexion of our own 1deas Upon this
pomt I may be allowed to be brief In Germany at all
events the fallacy which has been imported from abroad
does not yet find favour, that by measuring the sohd and
superficial angles of matenal forms we can confirm the
propositions of geometry, or discover any others than those
which we can develope with our eyes shut from relations
assumed to exist between mere ponts of space We are
still aware that such measurements, supposing that we make
them, relate directly not to the nature of the bodies which
fill the space 1n question but to properties of the space
which they fill ; finally that they can only be made at all by
the aid of contrivances and methods which are all founded
to begin with upon the essential order and regulanty of our
spatial perception, and that we can never therefore employ
the process of measurement to test this our geometrical
knowledge by the standard of a knowledge which has a
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different and independent source, but that so far as we do
employ it we are merely bringing a particular case of spatial
Perception under the laws of geometrical Perceptlon in
general,

Thus the difference between us and our opponents comes
back merely to this, that to us the simple principles of
geometry, that every straight line may be produced to
mnfimty, that the opposite angles of two straight lines inter-
secting one another are equal, that the sums of any two
adjacent angles are equal,—such principles are to us truths
which once presented to thought are valid always ; whereas
in the view of emprical philosophy each particular appre-
hension of them must 1n consistency be regarded as a
psychical fact and nothing more, as to which there 1s no
certainty whether 1t will recur 1n a sumilar case or not, and
of which therefore universal vahidity can never be established
as true, and can only be established as probable on the
strength of the agreement of a very large number of instances
m which as a matter of fact it has so recurred.

856. I must once more summarise my position n relation
to this point of view  In the first place the contention that
every truth of whatever kind requires this test of experience
1n order to be received as universally valid, would contradict
itself. For on the one hand it must itself come under 1ts
own rule and by consequence cease to be universal ; on the
other hand, as we have already seen, without the assumption
of the unconditional validity of some absolutely certain
principles not drawn from expernence the very deliverances
of experience itself could be no one more probable than
another?’,

On the possibility of an immediate knowledge therefore
of some universal truth all certain belief depends, that of our
opponents no less than our own ; the difference between us
can only be as to what the truths are which we hold to be’
actessible to this form of knowledge. But it is self-evident

Y [$330]
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that in the case of truths which are to be recognised
immediately as universally vahd, their sole credentials must
be the clearness and strength with which they force them-
selves upon consciousness and at once claim recognition
without constraming it by any process of proof. Now
any one has perfect hberty to allow this claim or to
resist 1t; 1t 1s open to every one whether in all honesty to
distrust the self-evidence with which this or that*object of
knowledge presents itself to his consciousness, or to insist
(at all events for sophistical purposes) that no self-evidence
i the world affords a proof of the truth of the thing
evidenced ; only 1n the latter case he must allow that a like
vein of sophistry may contest the validity of any process
of proof whatever and of his own contention along with the
rest.

This sort of idle disputation for dispatation’s sake we
may leave to itself, the former more honest variety of
scepticism on the other hand 1s not without its justification,
for undoubtedly that state of repose and peaceful equilibrium
of the mind, in which the self-evidence of knowledge,
regarded as a psychical fact, consists in the last resort, may
also be produced by conjunctions of 1deas of by no means
unversal viilidity These false forms of self-evidence we
have admitted to exist, and the logical processes have been
given through which we seek to free ourselves from such
llustons These processes all resolve themselves into this—
by shaping our investigations in various ways, adopting
vanous starting-points and various methods, we ammve at
separating from a subject S to which it 1s our object to
ascribe a predicate P, all associated ideas x, not really
contained 1n .S but secretly affecting our conception of i,
which might create 1n us the impression that our 2 which
in fact belongs only to S + x is an invanable attribute of .S
as such. Qur method does not always assume the form of
a direct proof, the proposition that a straight line may be
produced to mfinty 1s tpo simble to admt of any argument
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except one which brings us back by a complete tautology to
immediate Perception ; in other cases again proof will take
the apagogic form of a reductio ad absurdum, a form of
argument which does not deduce the truth of the gwen
proposition from some other acknowledged principle but
merely establishes the impossibility of denying it. When
this has once been accomplished we regard the proposition
In queston as a truth of universal validity, needing no
empurical confirmation from particular mnstances 1n which 1t
1s found to hold, but on the contrary standing over against
all particular instances as certain « priorf. We do not deny
the possibility that this trust in reason may now and again
deceive us, but we should not surrender the presumption
i favour of a principle thus arrived at bemng true merely
because 1t 15 possible to distrust 1t ; we shall hold fast to it
until ether the rgsults to which 1t leads involve us in con-
tradictions, or until some other truth becomes plain to us,
from which we are able to understand how a proposition
now seen to be false came to present the appearance of a
self-evident truth,

857. There are vanous points here which still need
elucidation. The terms in which m the Kantian school
pure Intuition' has been spoken of in contgadiction to
Thought, have led to its becoming associated with the 1dea
of a peculiar and somewhat mysterious form of procedure
through which the apprehending mind accomplishes some-
thing which 1s impossible to its discursive thought. The
obscunty which attaches in consequence to this idea 1s due
to this, that 1n fact 1t 1s just in the case of Intuition that no
sort of procedure consisting of the connecting of various
single acts 1s describable, whereas there is one in the case
of Thought. The attitude of Intuition towards its content
1s that of passive receptivity, and 1ts work 1s done so com-

! [“Anschauung’ ¢ Perception’ 15 usually a better rendenng of this
word than ¢Intuition’; but the latter 1s preferred in this passage for
obvious reasons )
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plefely at a single stroke, that no steps or stages in it can be
distinguished or could be described. This must not be
musunderstood.

“Vhen geometrical mtwtion teaches us that two straight
lines intersecting each other can only have one pomnt
common to both, there does undbubtedly take place, re-
garding the act as a psychical event, a certain succession of
ideas, which we might describe if 1n any particular case 1t
were exactly known to us. We might explain how we first
think each of the two straight lines mn itself, then place
them 1n the same plane, make them from a parallel position
converge, follow each to the pomnt of section and then
beyond 1t,—all this we can describe, but this 1s not the
geometrical intuition 1itself: so far we have only brought
into consciousness all the different points which go to make
up the relation in gquestion, and now mtwtion pronounces
on these pomts of relation, as by a single instantaneous
revelation,—the two straight lines can only have one point
in common. How this final step i1s accomplished, the
immediate apprehension of the necessary truth which 1s
implied when once all the members of the relation are com-
pletely given, 1s a pomnt upon which certamnly at present,
and 1n .y judgment no less certainly for ever, any further
psychological analysis 1s impossible It 1s only in this sense
of absolutely immediate apprehension that I have here
employed the term intuition, and 1t leads me to a further
observation as to the meaning of the expression a prior7 as
applied by us to intuition,

I have explained before why 1t 1s that knowledge must
necessarily consist not in the mere passive reception of
mmpressions but in a reaction, the form of which reaction
will depend on the nature of the mind which 1s stirred to
it. I did not conceal my agreement with Kant 1n account-
ing Spatial Intwition as a form of such reaction, and there-
fore as @ priori or nnate in the sense 1 which that term
may legitimately be used. Foré¢he question before us how-
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ever this point is of no importance. It is r?ot because the
idea of space is innate 1n us, that we are in a position to
frame universal propositions in geometry, which once
thought are valid always; 1if 1t were at all intelligible p#th-
out any such hypothesis how the idea of a particular com-
bimation of s;?atial pomts of relation could anse 1n us purely
through external impressions, still, in presence of such an
idea, the mmmediate apprehension of the umversal truth
contamed mn those relations, which 1s the service of intui-
tion, would be not more mexphcable (though 1t would be
equally mexphcable) and not less possible than if those
same points of relation could only be brought into our
consciousness by the help of an innate mode of reaction
and spontaneity in the mind itself. 1 therefore reserve the
question of the a priors, m the sense of the innate character
of spatial Intusfion, with any further questton which may
arise out of it, for the Metaphysic, and apply the term &
prwn to spatial intuitions 1n a restricted sense only, viz. to
indicate that they are not denived by a process of induction
or summation from particular nstances which exhibit them,
but are thought to begin with as truths of universal vahdity,
and are thus prior to the particular instances in the sense of
being rules by which they are determmned |

858. This brngs us to the last point which we have here
to consider. Philosophers have spoken of pure Intuitions
as an mnate possession of the mind, in terms which could
not but lead as a natural deduction to the idea that all
truth which rests upon any such intuition 1s also an in-
tellectual treasure always at hand, which we take with us to
experience, and through which we judge it. And in fact
Locke made use of this deduction as an argument against
the doctrine of mnate Ideas. It needs however only a
brief consideration to see that such a deduction 1s illegiti-
mate, Every one who speaks of innate knowledge includes
in 1t most certainly mathematical truth, but mathematical
truths had all to be discevered before they were known,
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and‘ the univeq'sally innate possession of a spatial intuition
was not the same thing as the possession of a knowledge
of geometry. But the most elementary of these truths were
disegyered as soon as ever the mind was drawn to turn 1its
attention away from the infinite variety of figures presented
by bodies 1n space which surroundeus 1n the'world of per-
ception, to the simplest relations which are contamned 1n all
of them alike. Then at once the truth of each, several
principle one by one sprang to hight self-evident and self-
proved, just as Plato so admurably represents i1t in the
Meno, only that 1t was superfluous to refer us to a previous
state of existence from the memory of which this sudden
emergence of knowledge was supposed to come, mmasmuch
as there also the comviction of the certainty and necessity of
the truths which there were given to intuition in a universal
form could only have arisen 1n the mind through the same
mmmediate act of apprehension by which 1n our life here we
recognise it 1n particular instances.

It 15 still easier to understand how 1t 1s that the more
comphcated mathematical relations should have had to
wait for their discovery, and that an immense tract of
ground should always remam before us, 1n which new
discovenies gre to be made. The consequences which
follow from simple mathematical principles become science
only by being deduced from them by reflexion, and this
operation nvolves a labour of a most extended and con-
stantly progressive character, the apphcation of processes of
exact definition, of analysis into varied elements, of syn-
thesis into well-defined forms, to abstractions made by the
mind 1tself, and this 1n order to establish even the subjects
of the propositions required, the predicates being obtained,
1t may be, by processes no less elaborate.

Paradoxical therefore as 1t may seem we must disabuse
ourselves of the false 1dea that the world of the self-evident
lies of itself plain in 1its self-evidence before us, and that all
we have to do 1s by the help of this comfortable possession
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of a self-evident truth to go on to subdue'the intrattable
world of our perceptions. The fact 1s that even universal
truths, for the apprehension of which the mind requires
nothing outside itself, have yet to be found by seargiffng,
have to be abstracted and separated off from among the
measureless Rost of 1deas which form the world of conscious-
ness. Nor can we even expect that the very simplest of
mnaté fruths, the highest principles of all, will be revealed
to consciousness first of all by this process of self-reflexion,
On the contrary, their first appearance is invanably occa-
sioned by some particular instance which exemplifies them,
or some particular case presented by perception or by
imagination that the mind may pass judgment on it. But
1t may happen that our perceptions may be of such kind as
never to present to us the case required 1n its punty, and
in the same way to debar the imagination from conceiving
the 1dea of it, and this though if once it were presented to
consciousness, the mind would at once feel the conviction
awakened of a truth of the most universal and fundamental
kind, and would judge accordingly. Thus then it may be
an extremely difficult task for knowledge, to remove all the
obstacles which the actual connexion of our i1deas, imposed
upon us by experience, plants i our path, apd <o fight its
way through to the knowledge of the self-evident

859. In mathematics, where the matter of investigation
can most easily be separated from the real ohjects to which
it 1s attached 1n experience, 1t has speaking generally been
possible to advance from the simplest truths to thewr den-
vative consequences, although, 1n spite of this, the fresh
knowledge has afforded new and more comprehensive
expression even for the principles which were known before.
It has been otherwise in the science of mechamcs, which
applying 1itself directly to actual occurrences, seeks to
prescribe laws to the interactions which obtain between real
things. I use this much cnticised expression' of Kant, in

1 [¢Vorzeichuen’ (to prescribe) ]
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ordet to reducd the objections which have been made to it
within their proper liits. No one could have intended 1t
to mean that human reason can invent laws at its own good
pléayre which nature 1s bound to follow. But supposing
the 1dea- of a relation between different elements to be
presented to us 1 so simple a way a3 to exhibit an nstance
of the perfect punty required, in which true laws of nature
are seen producing their simplest result, with no multtphcity
of extraneous conditions to obscure 1t, why should 1t not be
possible 1n such a case for reason, itself a member 1n the
system of the world 1 which these operations take place,
to have an 1mmechate apprehension of the result in which
the relation supposed must necessarily 1ssue? This 1s not
to thrust 1ts own subjective laws upon nature, but to detect
the real laws of nature herself, which become to 1t binding
rules which 1t brings with 1t to the confused tangle of
separate events wherewith to estimate and nterpret them.

In this sense pure mechanics 1s an a pgrior: science ; 1t 18
quite true that many of its principles may have been first
suggested and the enquiry after them occasioned by expers-
ence, but it was not by the testimony of repeated perceptions
that they were discovered and reduced to the exact form ef
a law, 1t was by an operation of thought, apprehending with
the clearness of immediate vision the self-evident law tn an
instance where 1t is presented 1n its punty, and in comph-
cated cases finding means to reduce them to a similar
simplicity. This 15 commonly expressed by saying that
within 1ts own province mechanics 1s an absolutely demon-
strative science, which from pre-suppositions of its own
creation evolves necessary conclusions with irresistible logic,
but that, to compensate for this 1t has 1 relation to expen-
ence only a hypothetical validity, that 1s to say 1t 1s valid
only on the assumption that real things exist which admit
of being subsumed with perfect exactness under the
conceptions from which 1its conclusions are drawn.

But such language allows tog much to an unjustifiable
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scepticism as to the tenableness of the hypothesis, and does
not really answer to the facts. For the science of mechanicse
did not spring up 1n some meditative consciousness, playing
with possibihities before experience existed, 1t arosestfnder
the persistent pressure of experience which calledfor expla-
nation. The abstract® universal conditions, from which m
mechanics we dernive defimte consequences, are not Proble-
matic échemes of something which might perhaps be found
mn reality, but reductions of that which 1s Assertoncally
given 1n experience to a form n which its vahdity 1s
universal.

But that reduction to a universal form was necessary by
reason of the one actual postulate with which the science of
mechanics stands and falls, that a uniformity of law does
hold good in the world of events. If this assumption 1s
Justified, and ¥ there are many elements 4 B C. .. oper-
ating together in the order of nature, each under various

forms aa'a?... 8 8! B2, . ., finally all of them n varying
relations M/ IV . .. each of which again may assume different
values p p! . . v ¥’ . . —then any single event must be the

joint effect of many single laws, each law concerning two
élements A B only and their relation #/, and determiing
the particular operation £ which results frem these data,
and which 1n turn will change to ¢é'...,as 4 B and i/
pass through their several changes 1n form or in value.

It may be that experience never affords a pertectly pure
mnstance of one such single law; still 1t would be folly to
find fault with mechanics for speaking of motiun 1n the first
instance without taking account of resistance which never-
theless wnvariably attends 1t; or of a homogeneous mass
which 1s nowhere to be found, or finally of a perfectly nigid
body, whereas perception presents us only with bodies
which are elastic, yielding, of various degrees of hardness.
It will be time enough to take account of the influence of
these secondary conditions when we have learnt the unr-
versal laws upon whose consequences they exert thew
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modié’mg operation ; but even supposing that the theory of
«the reststing mediums, of the specific qualities of matter
andxx‘t:é molecular properties, were never to reach the simple
clearntss of the other departments of mechanical science, 1t
15 certain“that a philosophy of nature which yas not even
acquainted with the laws of the simpfe and pure cases from
which every individual mixed case varies by a determinate
amount, would be attended by still less success. Foritis
by no means for the mere convenmience of shortening our
procedure at the cost of 1ts exactness, that we ignore the
special peculiarities of the concrete instance, and begin by
looking for the law of a universal and abstract nstance;
our assumption of the presence of law m actual events
mvolves as a necessary and objective consequence that the
joint operation of many elements 1s made up of the several
operations, which each pair of elements, combining in a
specific relation, generate on their own account, and which
they alter in accordance with a fixed law as this relation alters.
380 The empirical content and course of our perceptions
has rendered 1t by no means an easy task for mechamcal
enquiry even to form the 1deas of the sumple and pure cases
upon which an immediate intwition of the truth could at
once pronounce a judgment self-evident and untversal ; on
the contrary, 1t 1s here more than anywhere else that expern-
ence has exerted the mjurious influence already alluded to,
drawing the mind away from the apprehension of the
umiversal and the unconditioned, by constantly introducing
to it the particular and that whose validity 1s conditional.
The entire period of antiquity passed away without the
conception of motion, the central pomnt 1 mechanics,
having been reduced to a form simple enough to be
mnmediately apprehended by the mind in its abstract cha-
racter. ‘Three great examples of motion were presented by
experience to the imagination, the perpetual motion of the
heavenly bodies, the rapidly ceasing motion of terrestrial
bodies caused by external mmpulse, finally the energy of
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living beings, originating within but after a while wearying.
The mind of antiquity never succeeded m separating the
simple process in which all motion consists, continpous
change of place, from the conflicting pecuharitie dmtlllese
different cigsses of instances in which 1t ocfurs. The
phenomenon was nev®r disentangled from certain assumed
causes of 1t; the course of the stars was represented as a
divine motion exalted above the general laws of nature, or
else the motions of terrestnal bodies were attributed to an
extraneous necessity and thus degraded to a position below
the due and natural order of things. Add to this that the
analogy of the wearying of human activity led men to regard
cessation of all motion as such as the natural and self-endent
law, its eternal continuance as a divine exception.

It was reserved for a much later epoch to conceive the
essential featuses of all motion of whatever kind, as consist-
ing simply mn a relation between the three elements of
velocity, duration of time, and space traversed, and by the
modest formula s = 2# to lay the foundation of a scientific
theory of motion. That formula once given, the law of the
persistence of motion followed of itself: for although the
discovery of the law was due to a generalisation from
particular results obtained by expermentp sRowing that
motion always lasted for a longer time 1n proportion as all
external hindrances were removed, still no one doubts
that directly 1t was discovered 1t expressed a tardily appre-
hended necessity of thought. That there 1s such a thing
as motion had to be learnt from experience, but if 1t exists
or 1s to exist at all, the 1dea of its persistence becomes a
necessary postulate in order to make it even a possible
object of intuition®.

Simlar difficulties had to be encountered in forming the
conception of mass. The bodies with which we most
ordinarily deal, whether sohd or flud, were observed to
follow the downward tendency of weight, whereas. vapours

10S¢e § 347-]



‘318 ! THE A PRIOR? TRUTES. [Byk 1.

-
and fire te'ndeg upwards ; thus the idea arose of two
wopposite impulses, both belonging essentially to the nature
of ies, but leading away from one another m two
opposie Jdirections, directions which mght indeed have
been corfctly distinguished by a qualtative, distinction
of the ultimate points towards which they tend, but which
were m fact confounded with the unintelligible antithesis
of an above and below n an absolute space. It took a
long time before the combination of more extended ob-
servations was able to compensate for the one-sided
character of the facts as expenence at first presents them,
and to show that neither the direction nor the intensity
of weight-pressure was everywhere uniform. Not till then
did the natural :dea make 1its way that the beginming of
any new motion whatever must necessarily require some-
thing to determine 1ts direction & fromfe«or a ferge, In
the way of attraction or repulsion along a straight hne,
that 1s to say, that it takes its origin always from an
mteraction of different elements 1n space, and that the
amount of such interaction depends on the quantities of
a homogeneous real existence which are united 1n each
one of the elements in question. The 1dea of mass, again,
which was "thus armved at, in which regard 1s had only
to the amount of the resistance of inertia on the one
hand which real existence 1n space offers to any motion
which is demanded from it, and to the magnitude of
the power with which 1t enforces every motion of other
elements which ongmates from itself, —this mechanical
conception may very well stir new questions to which
philosophy would have to find an answer; sull when
once a regular order of natural events 1s given or 1s
assumed, in which each single event 1s taken as the
condition determining the definite degree of another event
following upon 1t, 1t 15 easy to see that such a conception
mvolves as a self-evident postulate the commensurabihty
of all real elements 1n regard t6 the magmitude of the
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effects they inay be expected to produce, a principle which
1s expressed in the conception of Mass. But how grest
the power i1s which one-sitded and partial observasion
exerts over our conceptions, is attested by the culty
which the cgmmon xmagmatlon finds even in te present
day in beheving mn the possibility of the Antipodes, and
again by the errors of certain schools of natural philosophy,
to whith not indeed the eternal downward motion of
the philosophy of antiquity, but still the concentric pressure
of grawity, formed so essential a part of the general notion
of material substance that the 1dea of mass without weight
always seemed to them a contradiction.

Here I must break off; but any one undertaking to
vwrite the history of the development of mechanical con-
ceptions would find 1t a suggestive task, instead of being
content perpet@ally to repeat how we have come simply
through the connexion of particular experiences to our
knowledge of natural law, to go on to trace and explan
how at first the partial and one-sided character of those
experiences forced upon men’s minds a number of false
ideas, and hindered them from arriving at an earher ap-
prehension of self-evident truths,

861. There are conflicting opimons as tb the logical
character of the simplest mechanical principles. Just
because they concern 1n the first instance not actual bodies
but a certain postulated subject-matter whose nature 1s
wholly determined by our defimtions of 1t, we either
consider ourselves bound to look upon them as analytical
judgments the truth of which 1s guaranteed by the law
of Identity, or else we regard them, even as taken 1n
therr purest and most abstract form, as stil synthetic
and therefore mere probable hypotheses, whose truth can
only be established by their agreement with experience
and the complete internal harmony of the conclusions
to which they lead.

My own judgment in this controversy can be no other
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than that already given in reference to the kindred prob-
lems in Anthmetic and Geometry, but I must content
myself with briefly indicating my point of view without
devel®wng it in all the detail which might be desirable.
In gener3l I might expréss my pgsition ths: the two
given data 4 and B, as to whose connexion 2 mechanical
judgment 1s to be affirmed, are not given to us merely
one by one; our ideas of them are only mtelhgile and
are only understood in and through a single Intuition,
which embraces both together and which determines also
in one and the same act the relation between them.

Let us, to begin with, turn once more to an example
from arithmetic The proposition 32— 3a=o0, we shall
be disposed to refer immediately to the prnnciple of
Identity, nevertheless all that that principle tells us, taken
simply by itself, 1s that 3a=34,— 3a= -3 a, and finally
3a—3a=3a— 3a; that this last expression =0, we can
only maintain on the strength of a direct intuition of the fact
that there are two operations lying within our power, the
addition of ¢ to 2 and then the subtraction of 2 from 24,
which exactly cancel each other, and in the repetition of
which an equal number of times the subtraction will an-
nihilate whatever quantity the addition may generate. For
m fact 1n the expression +a—a the sign — represents
not merely an opposite to +, it indicates at the same
time the mode i which this opposition 1s able to operate
and 1s to operate, namely by subtraction. If we knew
nothing of the possibility of such an operation, or if it
could not be carried out, then we could as little evolve
the result o from @ — a, as we could arrive at a result from
the mere combination in thought of the contradictory
notions of possibility and impossibility ; 1n their character
of opposites these two notions can equally well be repre-~
. sented by 2 and —a, but this cannot be interpreted by
a subtraction.

We see therefore that the ploposition 4~z =0 may
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be regarded with equal truth as at once. 1dentical” and
synthetic. It 1s an 1dentical proposition, because 1t would
be actually false if the two sides of the equation did pot
represent precisely the same content; but that the gdentity
1s there, no mere logical analysis of our @, — g, and— signs,
can possibly inform us® we learn this solely through the
mmmediate intuition of the meaning which the sign —1s
in thiseparticular case capable of bearing, because 1t 1s
related to the increasing or the diminution of guantities.
Hence the proposition 1s a synthetic judgment of identity
between two contents different in form, between a problem
and 1ts solution

A sumilar instance 15 presented 1n the field of mechanics
by the determination of the resultant of two motions the
lines of which mclude an angle. 1 confine myself here
to the postulage from which the ordnary attempts at
demonstration start, namely that where two such forces
are equal the resultant bisects the angle between them.
This proposition is commonly regarded as self-evident,
and we suppose oursclves to possess in this simplest pos-
sihle instance an immediate certainty of a conclusion to
which any more complicated problems would have to be
reduced And undoubtedly the most cautious fnind will
agree to recognise in 1t not merely a probable hypothesis
but a truth which only cannot be proved, because 1t 15
too simple to admit of being proved from anything simpler.
But the observation which 15 commonly added by way
of elucidation, that there is no reason why tae resultant
should approach more nearly to the line of the one force
than of the other, may serve to ilustrate the logical
character of the proposition mn question. For it cannol
in 1itself be a positive ground for the necessity of the
assumed direction of the resultant, that grounds are absent
for two other classes of directions, unless we start with the
‘position that some direction must necessanly be taken

and that it canhot coincide with either of the two forces.
Locrc, Vor 11, y*®
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But now it 15 precisely this that we know from Intuition ;

a merely logical analysis would only teach us that under
thg condition & the element A/ moves n the direction a,
undemythe condition 4 in the direction B. Supposing
both cofitions operating together, then A{p can neither
move 1n the direction « nor in tHe direction B, because
etther one or the other would suppose one of the two
conditions entirely moperative. 'What then would happen?
The two conditions being supposed of equal strength, 1t
follows that either both the one and the other must be
noperative and A/ remain at rest, or else both must act
and be counteracted in equal measure,—supposing always
that there are ways and means by which that result can
be brought about  But this last 15 the important question,
that there are such ways and means, and what they con-
sist 1n, this 1s what no method which thought can provide
1s able to mform us, But when we turn on the one hand
to the Intuition or Perception of space which gives us
the connexion between the different directions wluch are
posstble 1n 1t, and on the other to the Intuition of motion,
there 1t lies all clear before us, there we find that WM
can satisfy completely both the two conditions at once,
by so mdving as at the expiration of the unit of time 2
to arnive at the same point (being the end of the diagonal
of the parallelogram) at which 1t would have arnved 1n
two such units of time taken in succession, had 1t pursued
first the direction a or 8 simply during the one, and then
the direction B8 or & simply dunng the other, that the
path finally by which it reaches that point 15 the diagonal
itself, follows from the fact that for any small fraction & ¢ of
the time precisely the same principle holds, the diagonal
1s the geometric locus of all the pomts at which A/ must
necessarily arrive at the ends of the times d¢, 2d¢ 3d¢
and the rest. Here again, then, and this time 1n a pro-
position of Mechanics, we have a synthetic judgment,
which establishes the identity between a given problem
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and its solution through the mstrumentality of immediate
Intuition

862. This for the present must suffice; 1 glance at the
more advanced part of mechanics for a different rdpose,
Whereas its fgst beginnings by their very mmphcﬁder
formal methods of denfonstration impossible, the problems
later on become so complicated, that the solutions, although
strictly ofollowing from those fundamental principles, do
nevertheless, owimng to the large vanety of the pomts of
relahon which have to be kept in sight, necessitate very
lengthy and circuitous processes of abstraction and cal-
culation. Now indisputable as are the conclusions which
are thus arnived at, yet nowhere has the desire been more
keenly felt than in this exact saence, to dispense with
the scaffolding of the Calculus and reduce the results
obtained to simgle conceptions which only need the help
of computation so far as 1s mvolved mn their application
to the conditions, determinate 1n respect of quantity, which
particular cases present I would only remind my readers
of Gauss’ principle of least constraint, which expresses in
the most universal form the law of all motion as follows
a system of material points, however connected with each
other and whatever may be the external lmmthtions by
which they are controlled, moves at every instant in the
greatest possible accordance with the free movement of
the points, or under the least possible constramt, taking
as measure of the constraint which the whole system
endures 1n every minute portion of time the sum of the
products obtained by multiplying the square of the de-
viation of each pomt from its free movement mto the
mass of that poimnt

The second clause n this law supplies the general con-
ception which 1s expressed 1n the first with the mathematical
form by help of whach, for every individual case, the purport
of what the conception requires 1s precisely defined and
made applicable to the giwen quantitative relations of that

Y 2
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case ; *but 1n ’the first clause we are convinced that we
possess not merely a general rule which 1s found as a
matter of fact to hold good, but the venitable ratip Zgis,
from'islch all the special laws of the various kinds of
motion 3e dérived Applying it to the simplest case of all,
the case of the resultant of two liies of motion, we have
seen (§ 232 seq ) that various chams of reasoning will lead
us with equal certamnty to our conclusion. Thest forms
of proof however serve only with greater or less cogency to
constra:n belief , on the other hand the reflexion that the
motion 1n the hne of the diagonal 1s that by which both
motive mmpulses are completely satisfied, and mn which no
part of either 1s lost, presents itself to us, when once we
comprehend 1t and find experience to confirm 1t, as a
ground of judgment of an entirely different order, and of
quite pecular significance, which arouses 1s us at once the
conviction that 1n 1t we possess not merely one of the rules
by the light of which 1t 1s adwmaussible to regard the order of
cvents observed, but the supreme principle by which they
are actually governed

I added adwisedly that we are obliged to presuppose the
preliminary corroboration of our principle 1n expernence ,
and 1 fact hbwever convincing the proposition might be
itself, that the conflict of all motions 1s always so ordered
that 1n the final result no element 1n the effects aimed at by
the constituent 1s lost, still without such corroboration it
would be of very doubtful validity Tt would represent a
principle after which we ourselves perhaps should order the
world, if the task could be set us, and provided always that
it was possible and that we had found the means really to
carry out 1n every individual case the universal postulate
which the principle contains  But that the actual world of
reality or even that the world of thought does possess the
particular content, form and constitution, and the particular
combination of elements which renders 1t possible to unite
under this single supreme princible all the particular events
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which take place in it, or even the sevdal laws Which
abstract reasoning has presented to us as necessities of,
thought—this we learn only at the end of our journey.

We know how often mn the history of mechanics gjtempts
have been made to connect the entire course of th€ physical
universe with some stch supreme philosophical law; we
have heard of the constant sum of motion 1n the universe,
of the ¢gndestructibility of force, of a principle of least action,
and of a law of Parsimony All these attempts did not
merely express the aspiration after a fundameutal and self-
evident idea from which the individual laws, mathematically
determinable, which govern events, might be derived ; they
tell us something also of the direction 1 which the desired
end 1s to be looked for But 1t has never been found
possible to determine distinctly and precisely, without
superfluity or gmission, of what subjects of relations so
unwversal a conception could be enunciated as no less
unversally vahd

How far up to the present time any advances have been
made 1n this direction, I have not now to enquire, all that
T desired to emphastse was the fact of the eager ambition
displaycd by the mund to perfect the circle of its knowledge
by the aid of principles of the most comprehenstve order—
principles once agamn which affirm 1n the form of syntketic
judgments, which are nevertheless self-evident and univer-
sally valid, a connexion between two terms of a relation
whose connexion no process of logical demonstration can
show to be of an analytical or 1dentical natur:

383 The final goal of knowledge 1s usually represented
in different terms from this What 1s aimed at 1s the
reduction of all connexions which appear, synthetic n
character to an analytic form—more properly expressed to
the form of identity—and we are even believed to be
actually on the way to the consummation of that end.

At the commencement of our knowledge, we are told, #®
conception .S 15 made up at first of the small number of
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marks B Q R, #uch we have already found to be connected
.together , then supposing that fresh experience presents in
a particular 1nstance a further characteristic Z conjoined
with Sgthe proposition S 1s Z which gives expression to the
observatid made, 15 considered to be a synthetlc jydgment.
If however this new fact of experience becomes established
as obtaning 1n all cases of .S without exception, Z 1s
adopted forthwith into S, and the proposition S 15, Z has
now with the enlarged signification of .S become analytical
This 1n fact, 1t 15 saxd finally, 1s the goal towards which all
knowledge 1s striving—to reduce those connexions of subject
and predicate which at first appear so completely synthetic
to this analytic form, that 1s to say, to resolve coexistence
into coherence  And this 1s a perfectly correct description
of the ongin and growth of knowledge—for 1t must, alas
be confessed that beyond this pomnt it seldom advances—
yet 1t has to be remarked that this 1deal described in the
last words of the sentence 1s one which 1s attained only
to a very modest extent, and that 1n the sense of the mitial
appearance of mere coexistence giving place to an intelligent
apprehension of a self-evident law of connexion 1t 15 never
attained at all
If we h4d formed the conception of body to begin with
out of the qualities of extension, impenetrability, and mertia
alone, charactenistics from which the necessity of mutual
attraction does not follow, the proposition ¢ Body 1s heavy’
would undoubtedly have been a synthetic proposition, but
the same proposition does not become analytic, even 1if we
take into the conception of body the universally observed
fact of gravitation ; this last property 1s just as httle to be
denved from the others as it was before, and therefore just
as much synthetically connected with them as 1t was in the
first judgment which expressed that association as a constant
fact. Undoubtedly we are able, taking this synthetic con-
junction of all the different marks of .S as our datum, to
submit them to the analytic method, and bring them one
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after another before the mind as separate ofects of,th.ought;
but this recognition of the mere fact of constant coexistencg
where the coherence 1s not understood 1s 1n fact the renun-
clation of knowledge ; the mind could only rest s ssfied if
the conjunction of any two such properties of Syge a sure
guarantee o the nece®sary presence of any third. And such
demonstrations we are able to some extent to establish, and
whengver we succeed 1n doing so 1t means that an advance
m knowledge has been accomplished ; but 1t 15 clear that
no such result 1s possible, unless 1n the last resort we assume
at some pomnt or other a premiss of the form 4 + 8 = C,
that 1s to say, a premiss which does not merely affirm
wdentity of what 1s the same® by the bare principle of
Identity %, but affirms identity of the different where no
reduction to the principle of Identity 1s possible. Thus the
supposed tragsformation of all synthetic knowledge nto
analytical resolves itself after all into the enquiry, what are
the simplest forms of synthetic truth ?

864. This contention, though 1t may perhaps be said to
amount to nothing more than a needless change of phraseo-
logy, will nevertheless be in the end admitted. But it will
be urged 1n addition that this very necessity of allowing
certain synthetic combinations to start wath,® proves the
mability of human knowledge really to come to a final
resting-place, and to obtain insight into the inner connexion
of the coexistent, everywhere there remains a residue of
mere facts, of which the connexion of one with another is
unintelligible, and vouched for only by exper.ence. I cannot
agree with this opimon, according to which we attain to
knowledge only where we can affirm exact 1dentity of what
1s exactly 1dentical. For after all whence comes the con-
fidence with which we hold the proposition 4 = 4 to be an
intelligible truth, except from the immediate self-evidence
with which it forces 1itself upon us, and which leaves us no
room to wish for any mediate demonstration of 1ts certaintym

1 [“Gleiches emander gleich setzt '] 2 [ Pnncip der Identitat.”]
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besides?, But How 1t happens, by what means 1t 1s brought
about, or from what inner coherence 1n the nature of things
it follows that 4 1s identically like 1tself, we do not know,
nor w111£nyone believe that there 1s any meaning 1n asking
such a qu¥gtion at all.

If then a perfectly simple synthetic proposmon of the
form A4 + B = C presents 1tself to us with a like degree of
self-evidence to recommend 1t, why should a questvon be
raised 1n this instance which was meaningless in the previous
one? Why should the latter act of equation only be allowed
to be valid by the help of some intermediary process, to show
us Aow C can =A + B, when 1n the former our intelligence
was satisfied to know the fact fhat 4 =A4? 1 will not again
wsist on the pont that 1n the processes of our thought no
such mediation could come from the mere law of Identity,
thidt it would always have to begin with.a proposition
A+ B*= ", analogous in character to the one to be
proved—for this reflexion would certainly not meet the
complaints of the incompleteness of a knowledge which 1s
said to be incapable of attaining to any supreme self-evident
principle  But how are we to understand the requirement
that we should accept some such synthetic connexion as
given, as valid in isclf, and only not accessible to our
mtelligence? Are we prepared to assume that as a matter
of fact M and NV are always conjoined 1n reality without
affecting one another 1in any way? But if this 1s impossible,
and 1f 1t 1s at the same time 1mpossible that out of one and
the same self1identical A two different results M and NV
should anse, what else 1s left to us but to suppose that
there do exist in the real world certan natural and original
connexions between things different, original syntheses the
members of which are not jomed together by any inter-
mediate links, so that the tie between them could appear as
even the most distant consequence of the law of Identity,

~Yet are none the less mnmediately and really connected?
If then in the world of Being thw must necessarly be the
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case, how can it be demanded of knowledze that®t should
exhibit the certainty and the intelligibility of a given relatioll
through a process of mediation which does not exist i#that
relation itself ?

Thus thep there may certainly be synthetic fuths of an
ultimate and absolutely simple nature, which as conceived
in their purest and most simple form possess a vahdity
guarghteed not merely by fact but by their own self-evidence,
a self-evidence however which 1if we 1nsist or grounding all
logical truth on the principle ot Identity, must no lunger be
called logical but aesthetic, and which accordingly will find
the touchstone nf its validity no longer 1n the unthinkable-
ness but 1n the plain absurdity of its contradictory  To this
class of truths belong the simplest principles of mechanics ,
that we regard them together with .l truths of hke kind
with them not®as the earhest constituents of our knowledge
which have been there from the beginning, but as its final
results, to be won only with difficulty and labour, has been
explained above m terms sufficiently clear to make the
repetition of it here superfluous

365 Special lines of enquiry lead 1n the first instance to
single truths of thus nature, each one 1ts own eyidence and
standing 1n no need of support from others. At the same
time nothing prevents us from bringing them as members
of one and the same world into connexion with each other
and searching for a single supreme principle in which thev
may find therr unity, just as each one of them had already
supphed a centre of umty for a body of connected facts.
It 1s possible that many such truths may lose in consequence
theirr independent value, ana that even logical analysis may
reduce them to particular cases of a more general law, which
we have found conceptions of a sufficiently comprehensive
and exalted order of abstraction to express. It 1s just as
possible and more likely that the self-evidence with whichy,
the coherence of the many single elements of truth enables
them to be ranged und®r a sipgle fundamental 1dea, may
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€
rest upo& that gery same kind of aesthetic propriety on
the strength of which the single laws themselves were
formulated; affirming connexions which logic could not
prove. &

Such a ¥evelopment of synthetic truths out;of A single
supreme principle—a development itdelf synthetic and yet
at each step necessary—was perhaps the problem of the
Platomic Dialectic, though as yet but dimly presaged, 1t
may be truly regarded as the end towards which the Hegelian
revival of the Platonic scheme was directed. From these
ambitions by which Germany was once nspired, our dwn
age has passed with much sobriety to the order of the day,
to that unremitting labour of empurtcal enquiry, the incom-
pleteness of which paralysed the audacious fight of the
Hegehan 1deahsm Nor was this the only defect of that
idealism *+ unquestionably 1t was also wrong 1n regarding
that which can only be the ultimate goal 6f a knowledge
approaching towards completion, as already attained or
attainable. But m view of the universal 1dolatry of expert-
ence which prevails at present, and which is all the cheaper
and all the safer now that the importance and indispensable-
ness of 1its object are visible to all mankind, I will at least
close with the Avowal that T hold that much reviled 1deal of
speculative mtuition to be the supreme and not wholly un-
attainable goal of science, and with the expression of my
hope that German philosophy will always arouse itself afresh,
with more of moderation and reserve, yet with no less
enthusiasm, to the endeavour, not merely to calcwlate the
course of the world, but to understand 1¢
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237 I~ the case we have just considered, a very plausible
supposition, viz, the resolution of a motion, led to a correct
result, though the conditions of that 1esult really lay in quite
another field, there are other cases in which a correct
though not quite complete supposition leads to results
which are apparently wrong but which can be made night
by interpretation. Let a heavy rod whose length 15 2«
and weight /¥ lean against a perfectly smooth vertical wall
and make with the perfectly smooth horizontal plane on
which 1t stands the angle ¢. It will necessarily shp down
unless the foot which tends to move away from the wall
encounters some lateral check. The amount of this resist-
ance, or, which 1s the same thing, of the thrust § exerted
agamst 1t by the shding rod, 1s expressed by the equation

w
S= - cot ¢ If the rod stand upright, ¢ = 9¢°, cot p=o,

and therefore S= o, the rod balances itself freely upon its
foot, exerts no hornzontal pressure at all, and needs no
lateral check, and can dispense with the vertical wall. As
¢ diminishes, 1 e. as the rod slopes, cot ¢ increases, and
with 1t the thrust , but when ¢ becomes o, and the rod lies
horizontally upon the ground, the thrust according to the
formula 1s infimtely great, while a glance at the facts show
us that it must be nothing. This apparent contradiction 1s
easily removed. When we propounded the problem we
thought of course of a continuous horizontal plane capable
of resistance stretching fiom the foot of the rod to the
vertical wall, but this part of the supposition did not ent&F

1 [Sed Editor’s Preface ]
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at all it;to[;the siall calculation by which we arrived at the
formula S= —Z—W cot ¢, here we thought only of the single

e

point at ghe foot which had to carry the weight of the rod;
between thx point and the wall lay nothing that this calcu-
lation took count of. In other word$ the genefml formula
treats the two walls simply as geometrical loct, of which 1n
calculating each particular case we consider only the two
points at a distance of 2 @ from each other upon which the
forces in question act n this case Now, if we do not
go beyond what 1s mvolved 1 this calculation, at the
moment when ¢ becomes equal to o there 15 a gap between
the foot of the rod and the vertical wall, equal to the length
of the rod, and through which it would fall when there 1s no
perpendicular force to support its weight. It can now no
longer be said to exert a thrust .S, but .S sigrified not only
this thrust but also the horizontal force, which 1n the first
place counteracts this thrust, but which also forms the only
obstacle that prevents the rod from shipping down into the
horizontal position 1n which 1ts weight no longer meets any
resistance  Now that .S becomes infinite when ¢ becomes
equal to o means that a force acting horizontally towards the
vertical wall'would have to be infinitely great in order to
prevent the rod from falling through the gap, in other
words, as infinite forces are never found, there i1s no hon-
zontal force that could produce that result We must not
be misled by the fact that in practice this result 1s often
attained by squeezing bodies together 1n a horizontal direc-
tion, for this result 1s then due to the roughness of the
surfaces with which the squeezing and the squeezed bodies
come 1nto contact, and to the compressibility of the latter
which by slight alterations 1n 1ts shape furnishes points of
support which before were wanting
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Frinciprum exclust te fue, 100,102

Principles of Analogy discussed,
322 ff

‘Principles of Science * (Jevons'),

297
Probability, u 109,
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Problematic Judg!m:nts, 65, 68 if.

Progressive proof, 307.

Projections, 11 76.

Proof, forms of, 3o7 ff.

Proofs by exclusion and by linita-
tion, 318.

Property, 54, 78

— and Thing, 78

Proportip, Ingerence by,

Prosyllogism, 128

Protagoras, 1 201

Protass, 123

nparn®icia, n 216

Proving too much, n. 10

Proving too little, 11 10

¢ Pseudomenos,” n 17

Psychology, n 332

‘ Pure case,” 1t 37, 6%

Pythagoras, 251 ff

150 ff
[ ]

Quality of Judgments, 63
Quantification of the Predicate,
297
Quantitative varjations of Causes
and of Effects, u 61 ff
Quantitative Ideas, 33
Quantitative Judgments, 83
Quantity of Judgments, 62
C Quatermo  termunorumn,

1 4

Real, Realhty, ree Actnal (W erk-
lckhy Wirklichkeit), n 208, cp
PP 14-5

— (of external world, ‘7eal’), n

187, 286

— (“7eal] opp “Jormal’),n 279

Real Definition, 213

Realism, un 209

‘Reason’ and *Condition,’
¢ Ground,’ 93

Receptivity of Thought, 33

— and Spontaneity, 36, u 233.

Reduction, 122

— to impossibility, 122

Refutation, 314

Regressive proof, 30

Reg:usch, II:Jo » 301

Relations, reality of, n 260

Remotive Judgment, g9

— Premisses, 126

Locie, VoL 11

1135,

see

Z
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Resolution of forces into com-
pohents, 36 L 3
Rotatory forcd, 340, 7

Raule, 1, 71.

Sache, sée Ding, ¢ of those things
(Sacken), the given thinkable
contents,” n 293 ®

Sachirch, see ‘ Mawral, ¢ Objecy,
tive,, ¢ matter of knowledge
(sacklick), although not thiugs
(dinghaf?), n 268, see note,

u 270
Schroder, ¢ rbzmtzombrns des Lo-
Lrkealculs, 278 ff

Self-evidence, may be spunous,
301

Sensations, disparate groups of,
228 ff

Sextus Emmiricus, n 183

Sumilar, Smulanty (¢ deanflick,
¢ dehnhchkert), defined, 327

Smgular Concepts, 45

Singular Judgments, 62, 70

Socrates (1n Plato), 224, u 201a.

Sophisms, 1 14

Sophists, n 201

Sontes, 128

Space, of more than three dimen-
sions, 231

Spatial Intwmition, 11 310

Species, 44, 50

— Perfect and Imperfect, 170

— of two genera, 370

Specific differdhce, 53.

Spectrum analysis, 1 51

Speculative Thought, 193

State, 54

Statistics, 1 84, 139

Subalternation, 107

Subcontrary opposition, 108,

Subject, 58, 76

— Grammatical and Logical, 60

Subordination, 44, 49.

Substance and Accident, 78

Substantive, 17

Substitotion, Inference by, 143.

Subsumed, 44.

Subsumption, 49.

— Inference by, 129

Sufficient Reason, Law of, 91
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m&s i Bapels, 54

yliogpm, 114

— Subsa; ‘ tive, Mg,

— Anstotelian, critictsed, 135.

% Real significance of, it 276

k9
>

Symbols, 146.

Synthesis of Apprehension, 37.

—of Per!eptmn, 3y.

— opp Anakmis, 1 167

Synthetical Judgments, 8z, 84,
131.

— (@ prior), 1 205

Tabula rasa, n 232

Taylonan Theorem, 369-374

Things, the peculiar ‘reality’ of,
14 ff, cp. 11, 208

Thing and Property, 78

TNDEX,

A:I‘honght (opp. ¥ current of ideas”
3 13.

Tpdnot, sceptical, u. 194.

Type, 179

Ultunate Concepts, gs.

Umiversal (* first Universal’), 3o
— Judgments, 6a, 97.

— Laws, 186, /-

— congeption, 1. 265

Umiverghls which are not concepts,

46, 58 .
Umiversality and Necessity, n 240
Vahdity, u 209, 267
Verb, 17-8
* Vorstellung |’ see 1dea

o

Zeno, on motion, n 14,

THE END.






