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PREFACE xi

trace of Likelihood to the most settled and inescapable Conviction.
In this connection the Doctrine of Chances is examined, and is shown
to apply to but a very restricted class of phenomena, and I reject
altogether the contention of mathematicians, that the fraction which
expresses the Probability of an event is applicable to the degree
of Belief or Expectation that we entertain with regard to the event.
Probability is distinguished from Likelihood and from Expectation,
and the discriminations are claimed to be useful.

The discussion of the various degrees of Belief led inevitably to
the problem of epistemology, which I had hoped to leave on one side ;
but it came in the way, and had to be dealt with. The view taken
seems to reconcile conflicting doctrines on the subject. In connection
with Credibility, with which delusion is directly concerned, it became
necessary to deal with Authority and with Faith in their most general
aspects,

Modern psychologists will view unfavourably, I fear, the very brief
consideration that is given to Apperception; but, while I regard as
important the recognition of the organisation and schematisation of
thought which the title now implies, I do not think that this recognition
involves such a revolution in Psychology as the thorough-going Apper-
ceptionist is inclined to claim for it.

In dealing with Volition, much use has been made of a doctrine of
nervous mechanisms, which regards them as structural conformations
underlying both Instinctive and acquired Determinations; and a sug-
gestion, that mechanisms may become quasi-parasitic upon the Self,
seems to be both fruitful and justified by our knowledge of the
facts.

The problem of Freewill, like that of epistemology, was not included
in the original programme, but it was found impossible to avoid it.
Such a view is taken that Determinism is deprived of its old antagonism
to Moral Responsibility, and need no longer be contested by theo-
logians and moralists upon that ground. If this view is accepted, there
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2 PSYCHOLOGY, NORMAL AND MORBID

doubt that the body, which we find in the same surroundings in which
we left it, has been there during the whole time of “our” absence. Thus
we are in several ways driven to the conclusion that the feeling, know-
ing, desiring, willing, active self, is something apart and different from
the body with which it was first identified ; and different not only from
the body, but a fortiori from every form and kind of material thing,
So that at length the division of the cosmos into self and not-self
becomes transformed into a division between the universe of matter,
moving and movable, and the universe of mind.

What the ultimate relation may be between these two universes,
whether in the last resort they remain absolutely disparate, or whether
they are different modes of the same substance, it is outside the
province of this book to speculate; but whatever the relation may
ultimately be, mind, in our experience, is indissolubly connected with
the active function of a certain portion or grade of nerve tissue.

We know of no manifestation of consciousness except in association
with living bodies, nor with any living bodies but those that possess a
nervous system ; and we find that what we recognise as manifestations
of consciousness bear a direct relation in prominence, in elaborateness,
and in other respects, to the mass, the complexity, and other qualities
of the nervous system of the animal concerned. When the central
mass of the nervous system is severely damaged, consciousness is
abolished. When this portion of the body is less severely damaged,
consciousness is interfered with and altered in various ways. When a
portion of the body is detached from its nervous connection with the
brain, that portion of the body is detached from its intimate connection
with consciousness, and is known only as a portion of the external
world is known. Every shred of evidence goes to show that con-
sciousness is directly associated with the action of the nervous system,
and is not so directly connected with the action of any other con-
stituent of the living organism. Hence we must look to the functions
of the nervous system for an indication of the divisions of consciousness.

What, then, are the functions of the nervous system, broadly con-
sidered? It is the integrating and co-ordinating agent of the body.
It is by the operation of the nervous system that all the several parts
of the body act harmoniously together as a single individual. 'ljhe
function of the nervous system may be best understood by comparing
the individual organism with other organisms or quasi-organisms—with
an army, a factory, a nation, a ship. The men composing an army are

























10 PSYCHOLOGY, NORMAL AND MORRBID

decreas.es i1:1 the amounts of motion incident upon the body have no
answering increases and decreases in the intensity of consciousness.
To evoke an answering alteration in consciousness, the alteration in the
amount of motion impinging must bear a certain proportion to that
already in process of reception.

For instance, if we are reading in the twilight, the approach of a
lighted candle makes a considerable increase in the sensation of light.
The addition of a second candle evokes an appreciable increase in the
intensity of the sensation. If we are reading by the brilliant light of
the incandescent gas-mantle, the addition of a candle makes but little
difference in the sensation; and if we are reading by bright sunlight,
the additional light of a candle makes no addition to the sensation at
all. It is evident that the greater the strength of the stimulus that
is being applied, the greater must be the increase, in order that there
may be any addition to the sensation. Or take another mode of
motion and another sensation corresponding. In a quiet room in the
country the buzzing of a fly makes an appreciable addition to the
sensation evoked by the rustle of the trees. During the performance
of a brass band the buzzing of the fly evokes no appreciable increase
of sensation ; and during a clap of thunder even the band is unheard.
The same addition to the incident motion does not, therefore, evoke
the same addition to the sensation. In order that an addition may be
made to the sensation, the addition to the motion must bear a certain
proportion to the motion already incident. Supposing that a certain
amount of incident motion or stimulus, which we will call =, evokes a
degree of sensation s,; and suppose that, in order to obtain an appreci-
able increase of sensation, m has to be increased by #/, so that the
stimulus »+m' evokes a sensation s. Now suppose that a much
stronger stimulus A7 evokes a much stronger sensation .5, and that A7 is
increased by 2'; .S will not be increased. There will be no increase of
S until M is increased by an amount A7, which bears the same relation
to M that ' bears to m. In other words, if 1 m must be added to »
to obtain an increase of s, then 1 A/ must be added to Jf to obtain an
increase of .S, or for s to increase in arithmetical progression  must
increase in geometrical progression. The fraction, by which the
stimulus must be increased in order to obtain an increase of sensa-
tion, varies much with different senses, and with the same sense under
different circumstances. Thus, it is much smaller for touch on the
finger-tip and the tip of the tongue than in the thigh or the back.
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paths into the interior of the organism; but either does not reach ‘.:he
highest nerve regions, or reaching does not enter them, or entering
does not produce that change in the existing motion which is the
necessary physical counterpart of sensation, Which of these alterna-
tives is the true one is not a matter of great concern; but the fact that
the sensation is not always wholly absent, but is sometimes present,
although in very defective degree, points to the fact that some, at any
rate, of the motion, and it may be all, does penetrate to the highest
nerve regions, and that the third of the alternatives is the true one.
An 1llustration may render clearer the state of things that is supposed.
A certain amount of heat may be added to a piece of ice, and may or
may not melt it according to the temperature of the ice when the heat
Is first applied. If the ice is very cold, it may be warmed many degrees
without reaching melting point ; if, on the other hand, it is but a degree
or two below freezing point, a comparatively small amount of added
heat will be sufficient to melt it. During sleep the intrinsic motion
of the highest nerve regions may be supposed to be very small, and the
addition of a moderate amount of motion may not be sufficient to
produce the degree of activity in them to which sensation corresponds.
In waking moments, the intrinsic motion being great, a small increment
is enough to set the necessary process going.

There are morbid states in which an analogous state of things
obtains, in which the intrinsic motion of the highest nerve regions is at
so low an ebb that entering motion arouses either a sensation which is
deficient in intensity, like the sensations which sometimes mingle with
our dreams, or no sensation at all. The first of these conditions
appears to obtain in dementia. The dement requires stronger stimuli
than the undemented person to evoke reaction, and it is probable that
the sensations that stimuli arouse in him are feebler than those which
the same stimuli would have aroused in him in his normal condition.
Of course, it is possible that the defect may be in reaction alone, and
that the sensations are experienced in all their normal vigour ; but
this is extremely unlikely, for, apart from other indications, the remem-
brance that recovered dements retain of the sensations experienced by
them during the existence of their dementia is very feeble or altogether
wanting. When we find that a dement will remain, without protest and
without effort to escape, under conditions which, in a normal person,
would be painful; when we find that he will lie naked in the cold
without complaint and without effort to cover himself, in the wet
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attention, or from lack of penetration of the impression into the im-
portant nerve region concerned, or to any other cause, is immzf.terial
to the present issue; which is merely that during the concentration of
attention in any direction, sensations unconnected with the subject
of attention are not experienced with the same degree of vividness that
they otherwise would be. At the end of a long day’s march a man
gets at length the opportunity of relieving his parching thirst, and not
until the agony of his thirst is abated does he become fully aware of
the pain of his blistered foot. While he is slaking his thirst his foot
does not trouble him at all. The sensation of pain is absent. And
when his thirst is relieved, he either first becomes aware that his foot is
raw, or the sensation from the foot is intensified. In the intense excite-
ment of battle, in the riveting of attention and the strenuous muscular
exertion that then take place, not only are very many strong im-
pressions of sight, hearing, and contact unfelt, but even severe wounds
and mutilations may be experienced and yet no answering sensations
be aroused.

An analogous state of things obtains in certain abnormal states. In
that condition known as melancholia attonita, the whole attention
appears to be absorbed in some frightful imagination, and, in this
absorption of attention, ordinary stimuli fail to arouse sensation. Call
them by name, and they make no response. Push them, pinch them,
prick them—still no response. They appear to have no consciousness
at all, to be in the mental condition of a person in deep sleep, or in the
state of stupor; and yet when they recover they tell us that, during
the time in which they appeared thus unconscious, they were, in fact,
intensely conscious of a horribly painful emotion to which all their
attention was directed. In acute mania also, in which the attention,
while far from being absorbed or concentrated, while being, in fact, in
the opposite condition of extremely rapid fluctuation, is yet in a state
of very high activity, sensations which are out of the focus of this
activity are not attended to, and are, it appears, wanting in vividness.
When a man is raving and ramping, one may shout at him, pluck at
him, shake him, and slap him in a manner which would arouse resent-
ment in a normal person, but upon him it produces no such effect. It
does not even arouse his attention ; and although we cannot be certain
of what passes in his consciousness, every indication that we have
points to the supposition that the sensations which these impressions

arouse in him are very much weaker than those that would be aroused
by like stimuli in a normal person,

C
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as to approach within measurable distance of that of photophobia, is
very doubtful. There are cases of cutaneous hypermsthesia in which
the fault 1s certainly 1n nerve regions below the highest, and even as
abject as the spinal cord; and even in cases in which the lesion is
much higher than this, as in certain cases of hysteria, it is very doubt-
ful whether it can rightly be localised in the highest. The pattern of
its localisation would alone seem sufficient to negative such a sup-
position.

When, however, the highest nerve regions are generally in a state
of high activity, which yet does not issue in bodily action, incident
motion arouses sensations that are decidedly enhanced in degree.
Such states of generally high, but undirected or little directed activity,
occur during powerful emotion ; and the influence of emotion, so long
as it does not issue in action, in enhancing sensation is well known.
In all emotional states unaccompanied by bodily activity ordinary
impressions arouse sensations that are of unusual prominence, When
we are experiencing great enthusiasm, great peril, great joy, sensations
aroused by ordinary impressions are of more than ordinary vividness.
The enhancement of the action of the highest nerve regions that occurs
under these conditions involves enhancement, not only of sensation, but
of attention, of thought and of memory as well, and will therefore have
to be dealt with again under these headings. In any concrete ex-
perience all these effects are intermingled, but it is easy in analysing it
to discern the enhancement of each mental state.

A general enhancement of activity of the regions concerned takes
place also in active and distributed states of attention, and under these
circumstances also the intensity of sensations is enhanced. It will be
shown in a future section that attention cannot be active in more than
one direction at the same time, but there is a state in which the activity
of the highest nerve regions appears to be nascent throughout those
regions, and in which, while attention is not strongly directed in any
particular direction, there is yet an alertness of mind, a readiness of
attention to be aroused and to he directed, and in this condition
impressions readily arouse attention, and are therefore attended by
enhanced sensations. Such a state of alertness exists, for instance, in
walking in the dark; in the case of a scout exploring in hostile
country ; in the case of a person who is attending to several things
in rapid alternation, or, as he would himself say, at once. For
instance, a schoolmaster who is showing one boy the solution of a
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cart comes into view, the amount of motion that impinges on the retina
is so infinitesimally small that, if it could be accurately measured, it
would require a prodigious number of decimal figures to express it in
foot-pounds. In order to produce the movement of the body out of
the way of the cart, much motion must be added to and combined with
that received ; and although all of this motion i1s not added in the
nervous system, yet some of it 15 undoubtedly added there. What 1s
true of this case is true of every case in which adapted movements
follow impressions. When a cricketer strives to catch a ball, some of
the motion which is reflected from the ball on to the retina is distributed
in the nervous system so as to arouse movements of the legs, some of
it is so distributed as to arouse movements of the head and eyes, some
to arouse movements of the arms and hands. The incident motion is,
in the nervous system, resolved, or redistributed, and, without such
resolution or redistribution of incident motion, adaptation of conduct
to circumstances 1s impossible.

Further consideration reveals the fact that while the redistribution of
motion 1s necessary to the adaptation of conduct to circumstances, it is
also the sole factor that is necessarily involved in this adaptation. Given
the power of receiving and of emitting motion, then the power of
adapting the mode of emission to the circumstances which impress the
motion can be only the redistribution of motion; that is to say, its
combination with other motion simultaneously arriving or already
resident in the organism, and its resolution into several streams, or
currents, or modes of motion.

When we seek the factors which condition this redistribution of
m::-tic{n, it is obvious that they can be found only in the physical
constitution or molecular arrangement of the medium in which the
motion takes place. When a ray of light passes through a crystal
of Iceland spar, it is split into two rays, which follow divergent paths.
This resolution of motion is conditioned by the physical constitution
of the spar. In passing through other translucent media the ray
remains undivided, or, if divided, its resolvents pursue paths different
anil those that they follow through the spar. When a ray of light
lmpinges upon a metallic surface, it is partly reflected, partly absorbed,
‘and partly diffracted ; and the resolution which the ray thus undergoes
1s conditioned absolutely by the state of the surface of the metal ; that
is to say, by its physical constitution. So when a wave of motion
passes through any portion of the nervous system, the direction which
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the motion will take, its composition or its resolution, depends entirely
upon the physical constitution of the portion of the nervous system
through which it passes.

Now the physical constitution of the nervous system exhibits, with

- respect to the manner in which it affects traversing fasciculi of motion, a

twofold structure. In parts the arrangement of the elements of the
grey matter is so fixed, so definitely and completely organised, that
motion incident upon these parts pursues a course as definite and as
invariable as that of a ray of light through a crystal of Iceland spar.
Once arrived within the confines of this organised territory, the path of
the motion, its composition or resolution, is determined, fixed, in-
variable, and predictable, and suffers no interference from errant waves
of motion. Just so the shape of the iron bar that issues from a rolling
machine is seen to result inevitably from the conditions to which it has
been subject.

In a different region of the nervous system—in that region which on
several accounts is called the highest—the constitution of the tissue is
widely different. Here the disposition of the routes in which entering
waves of motion are directed is not so severely restricted. Instead of
travelling in predetermined paths, which permit of no diversion or inter-
ference with its direction, a wave of motion is free to become diffused,
and is subject to the influence of other diffused waves traversing the
tissue in directions so various and in amounts so diverse that the course
of any one may appear wholly capricious and undetermined. Just so
the shape and movement of a wreath of smoke appear to be capricious
and indeterminate, although they are actually conditioned by rigid laws.

In both parts of the nervous system the path and distribution of the
motion is conditioned by the molecular structure ; but in one part this
structure is fixed, rigid, consolidated, and the path and distribution of
the motion invariable, while in the other the molecular structure is
plastic, it is embryonic, it is unformed, but in course of formation
under the influence of incident motion ; it is so little determinate and
so much liable to modification that two successive waves of entering
motion, similar in amount and similar in direction, may issue in very
different directions and combinations, and so give rise to very different
sets of movements, to very different forms of conduct.

Between these two forms, or rather stages, of organisation there lie
stages of every intermediate degree, from those which are just beginning

to be organised, and to admit of the easier passage of motion in some
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directions than in others, to those whose organisation is almost complete,
and admits of the modification of their action only to a slight extent
and by powerful influences.

At the one end of the scale is the structure by which the heart’s
action is produced, structure so completely organised that, so long as
its constitution remains intact, it admits of variation neither in the
direction nor in the composition nor resolution of the motion which
it distributes, the only variation possible being in the rate of action,
which is manifestly dependent on the rate of arrival of motion. Ap-
proximating to this structure are those which actuate the movements
of the pupils, of the blood vessels, and other hollow viscera ; of breath-
ing, of coughing, of blinking, and all those that are commonly included
under the title of reflex acts. Less completely organised, and therefore
more liable to modification by external influences, are the nervous
structures which actuate the automatic movements, as of locomotion,
of articulation, of ingrained handicrafts, and so forth. Less deter-
minate still are the structures through which are actuated the habitual
and less oft-repeated acts ; while for wholly novel acts there is no ready-
made mechanism provided. They are actuated by motion which issues
from the highest nerve regions in combinations determined from moment
to moment by the force and direction of the waves of motion which
happen to be prevalent there at the time.

It appears, therefore, that while all acts are dependent on the
molecular constitution of the nervous system from which the actuating
motion issues, some acts are completely determinate, owing to the
fixed and determinate structure of the actuating tissue; while others
are more or less indeterminate owing to the more or less plastic and
indeterminate structure on whose activity they depend. It will be
convenient if we designate determinate structure by the term mechanism.

It will be seen that a very large number of adaptations of acts to
circumstances—that is, of intelligent acts—depend more or less upon
mechanism as thus defined. The sudden closure of the eye in adapta-
tion to the approach of a foreign body, the movements of equilibration
in adaptation to the force of gravity, are actuated by fully formed
mechanisms. The movements of articulation, of acquired handicrafts,
and a thousand other movements, are actuated by partly formed
mechanisms. Each such mechanism is a potential adaptation of acts
to circumstances. It is by the activity of the mechanism that the
adaptation is made. Before the mechanism is formed, the adaptation
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15 extremely imperfect, as we see in the efforts of children learning to
walk, to talk, to read, etc. But when the adaptation is not required,
:whe.n there is no need for winking, for walking, for speaking, for writ-
Ing, no adaptation is made; the mechanism remains inactive. Such
mechanisms are, of course, structural memories, but it is obvious that
tflcy may be regarded also as structural intelligence. They are adapta-
tions #n posse of acts to circumstances, though they may not be adapta-
tions in esse.  When they become functionally active; when they are the
seat of activity; when motion passes through them—then they are adapta-
tions #n esse: then they give rise to acts, and the act, which is operated
by the motion that they emit, is adapted to the circumstances which
impressed upon the organism the motion that they receive. The func-
tional activity of such a mechanism may be regarded as active in-
telligence.

The nervous mechanisms which effect the movements of the viscera
are for the most part fully formed, while of those that actuate conduct
but few are so complete as not to admit of modification in conformity
with variations in the circumstances to be dealt with. Where there is
no variation in the circumstances, and where these circumstances have
been sufficiently often repeated in the life of the race, the mechanism
has become completed, and the action follows as unfailingly and as
unvaryingly upon receipt of the impression as the discharge of the
loaded gun follows upon the pulling of the trigger. With such in-
evitable unvaryingness the eyelids close on the rapid and near approach
of an object. With such inevitable unvaryingness the arms are thrust
out when the body is falling forwards. With such inevitable unvarying-
ness follows the jerk of withdrawal upon a sudden painful impression.

But the great bulk of the circumstances which impress motion upon
the organism are variable within narrower or wider limits, and conse-
quently the great bulk of the mechanisms which have grown up in
dealing with these circumstances retain more or less of their original
plasticity. In some respects fully organised, so that in those respects
the activity that they produce is unvarying, in other respects they
remain plastic, so that in these respects the activity resulting from
their action is capable of modification to meet the varying impressions
made by the circumstances. ;

Of such mechanisms the nervous system of each animal contains
a number proportioned to the variety of circumstances to which it has
habitually to adapt itself, and of these mechanisms some exist fully
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formed at birth, while others are only partially organised at that time,
and others again are wholly formed in the lifetime of the individual.
The mechanism for walking is fully formed in the chick at birth, as are
the mechanisms for crying and sucking in the human infant. But the
mechanisms for walking, articulation, and handicrafts are, in the human
organism, formed after birth, and never attain to the completeness
of organisation of the congenital mechanisms.

The great majority of the structural mechanisms which actuate
conduct are formed during the life of the individual, and in every
individual there are, especially in early life, many mechanisms in course
of formation. The question at once arises, How are these mechanisms
formed? And obscure as the process is, and defective as i1s our know-
ledge, both of the structure and of the recondite processes of the
nervous system, the question admits of an answer which, if not com-
plete, may be taken as correct as far as it goes. Briefly, the mechanisms
are structural memories, and their formation is subject to the same
laws that determine the formation of other memories. When a ray
of light passes through a crystal of Iceland spar it passes, as is supposed,
between the molecules of the spar, and without disturbing them from
their position. The motion is the motion of the ether, which occupies
the interstices of the molecules, and not that of the molecules them-
selves. It is otherwise with the passage of motion through the nervous
system. The motion is motion, not of the ether, but of the molecules
themselves, and is communicated from molecule to molecule. When
motion passes through the nervous system the molecules are disturbed.
If stationary, they are moved into new positions; if, as is more
probable, they are already in motion, their motion undergoes pertur-
bation. Now (see Memory) when motion is incident upon an organic
bnd}r‘ 50 as to distort it beyond the limits of its elasticity, the distortion
remains after the motion ceases. In the case of the embryonic or
unmechanised nerve tissue it appears that the effect of this distortion
15 such as to facilitate the subsequent passage of motion in the same
path. If a wave of motion has once pursued a certain course, then
subsequent motion incident upon the same spot will tend to follow the
same course. If a wave of motion has at any point in its course been
ﬂ:&ﬂ&ﬂlﬂd or split up, or combined with another wave, or meets and
dlschargcs a magazine of motion, then at that same point a subsequent
wave will ten.d to undergo a similar modification. And every successive
wave of motion that pursues that path and undergoes successive modi-
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fications in its course will facilitate the passage of subsequent waves
along the same path, will increase their tendency to receive similar
modifications at the same points. At the same time, there will occur,
or rather, as a part of the same change there must occur, an increasing
immunity of the same wave of motion from disturbance by increments
of motion that are extraneous to the mechanism in course of formation.
It is evident that if the wave of motion tends more and more to
pursue a given course and to undergo given modifications, it tends less
and less to be disturbed from that course and to undergo modifications
that are incompatible with the given modifications. So that by the
repeated passage of motion along a given course, the structure of that
part of the nervous system through which it passes becomes so modi-
fied that the course becomes more and more determinate, less and less
subject to modification. But a structure such that motion in passing
through it pursues a determinate course is a mechanism. So that
nervous mechanisms are formed, we find, by the repeated passage
of motion along a certain course. In other words, when an adjustment
to circumstances has once been effected, its repetition is more easily
effected than its original formation ; and with every subsequent repeti-
tion facility is increased until a maximum is reached which indicates
the formation of a mechanism for its accomplishment. The mechan-
ism once completed, no further increase in the facility of the adjustment
can occur. Thus we find that when an adjustment is frequently re-
peated, a certain degree of facility is rapidly attained, but that the facility
does not increase indefinitely. The rate of increase soon slackens,
and at length a standard is reached, beyond which no increase takes
place. This series of events is familiar to everyone. Everyone attains
to a certain facility of equilibration, although very few attain to that
perfection which is evidenced in gracefulness of gait; and beyond
that degree of facility peculiar to himself, no amount of practice in
walking will take him. Everyone attains to a certain fluency and
distinction of articulation, which is great in some and less in others;
but for each one there is a standard, beyond which no amount
of practice will carry him. So that the old saying, “P_ra.ctiFe makes
perfect,” expresses, as do most current sayings, an approximation to Fhe:
truth, but not the exact truth. Practice does of necessity bring im-
provement, and sufficient practice will ensure improvement up to the
maximum capacity of the practiser, but it will not ensure perfection
except in the exceptionally endowed.
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Once an adjustment of conduct to circumstances has been made, the
organisation of a nervous mechanism by which the repetition of that
adjustment is facilitated is a simple affair. What still remains to be
explained is the original formation of an entirely new adjustment to
circumstances, a process to which the term Intelligence will be allowed
less grudgingly than to the structural mechanisms to which we have
hitherto applied it—the process whose mental accompaniment is the
process of Thinking. When a new adjustment to circumstances is
made, what is the process that takes place in the nervous system? Let
us take a concrete instance. When a sheet of postage stamps is
bought, the stamps cannot be used until they have been separated
from each other. Hitherto they have always been separated either by
cutting them with scissors or by folding them, and tearing, or cutting
them with a knife, down the fold. But these methods are defective,
since scissors or knives are not always at hand, and the tear i1s apt
to run irregularly and to tear the stamps in two. At length a man hits
upon the expedient of dividing the stamps by lines of perforations, in
which lines a tear will be directed and limited, without the aid either
of cutting instruments or of a preliminary folding of the sheet. How,
we have to ask, is this new adjustment to circumstances arrived at?
and what 1s the nervous process by which it is actuated? The circum-
stances—the sheet of stamps, and the continuity of each stamp with its
neighbours, the letters each awaiting a single stamp—impress upon the
organism motion, which pursues its customary paths and rouses what-
ever activities are potential in the structure that it passes through.

The course that the stream of motion will take and the activities that
it will arouse will be the same as on previous occasions, unless some-
thing has occurred in the meantime to divert the stream into a new
path or to render new activities accessible to it. In the great majority
of persons and of occasions no diversion, no involvement of new
activities will occur, and the course of conduct will be in accordance
with precedent. But the continuance or repetition of an act is always
subject (cf. Affection and Will, p. 466) to the efficiency of the act in
deriving benefit from the circumstances. If the act is harmful (that is
to say, painful), then the course of conduct will be changed. If it
produces no benefit, there will be no impetus to its continuance. If it
results in benefit to the actor, then it will be continued or repeated with
a promptness and unvaryingness in proportion to the benefit derived.
In the present case the benefit derived from the act is impaired.
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Scissors and knives are not always at hand. The time occupied in the
operation is excessive, the result is frequently imperfect, the stamps
F:-eing torn ; hence in this case the impetus to the repetition of the act
1s impaired, and the conditions are favourable for a modification of the
act by which greater benefit may be gained. The question is, How may
a modification arise, seeing that the circumstances do not alter, and
that ex Aypothesi similar circumstances evoke similar acts? Clearly,
whatever modification is introduced into the method of dealing with the
circumstances is initiated from within, and is due to some new combina-
tion of mechanisms or of incipient mechanisms, in the nervous system,
under the same laws that we have already found to govern the response
of action to circumstances. In other words, like elements among the
circumstances will evoke acts like those that have been found effectual
in dealing with such elements.

Among the circumstances presented by the sheet of stamps that
offers itself for division is the circumstance that a partial division in
any direction facilitates a complete division in that direction. This is
the basis of the method of folding the paper before tearing it. Now
this circumstance is like many other instances of things parting more
readily at places at which they have been partially divided, and tends
therefore to arouse activities similar to those aroused by these instances.
It is like the circumstance that a piece of wood, or metal, or stone, or
paper, or what not will part more readily at a place at which it has
been partially divided, by notching or perforation, than at another
place at which it is intact; and this likeness in the circumstances
evokes a like activity. Wood, iron, stone, and other substances have
often been divided, intentionally or unintentionally, at places at which
they were notched or perforated, and the similarity in the circumstances
evokes a similar mode of activity in the present case, in which a sub-
stance has to be divided at a given place and in a given direction. The
organisation of a new method of dealing with circumstances depends,
therefore, upon the arousal, by certain elements in the circumstances,
of modes of activity that have been effectual in dealing with similar
elements in other sets of circumstances.

The formation of new adjustments to circumstances is, therefore,
the formation of a new modification of old adjustments. It is the
adaptation to new circumstances of a familiar mode of adjust::nent.
This modification or adaptation is made up of two elements. First, a
peculiarity in the modes of activity hitherto adopted for severing wood,




THOUGHT 29

iron, and other substances is separated from the actual operations on
those substances; and second, this peculiar mode of activity is com-
bined with those employed for separating the stamps. There is a
separation of activities and there is a combination of activities, and
both these processes in the nervous system are necessary for the pro-
duction of a new adaptation to circumstances.

Further, it is to be noted that the activities that are separated from
one another are unlike activities, while the activities that are combined
together are alike. Thus, the notching of wood is unlike the bending
of it, which completes the severance, and the activities of notching and
perforating wood and iron are like each other, and like that with which
they are combined, of perforating the paper. So that we are now in
a position to amplify our formula in intension while we restrict it in
extension, and to state that the formation of a new adjustment to cir-
cumstances is effected by the combination of like activities and the
separation of unlike activities in the nervous system.

Now, if it be true that whatever processes take place in the highest
nerve regions have their counterparts in consciousness, this process of
combination and separation of fasciculi of motion, which is the nervous
process underlying Intelligence, has also its counterpart in conscious-
ness. It needs no demonstration to prove that the conscious counter-
part of Intelligence is Thought, but it may not be immediately apparent
that Thought consists of two processes corresponding very closely with
the two processes in the nervous system that underlie Intelligence. We
have seen that the two processes involved in every intelligent act are
the combination of like activities, and the separation of unlike activities.
We have now to note that the processes involved in every judgment
are the assimilation of like mental states and the discrimination of
unlike mental states.

For, if we take the instance already given, of the adaptation of rows
of perforations to the better separation of stamps from one another,
and consider, not the nervous processes which actuate the conduct in-
volved, but the mental operations that accompany those processes, we
shall find that the latter display a striking parallelism with the former.
The mental process is somewhat as follows: In the first place the
consumption of time, the need of an instrument, the frequent injury
to the stamps, form obstacles in the way of attainment of the desired
end, which gives rise to aversion from this mode of operation and
search for a better mode. Under the impulse of this desire, comparison
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is made between this mode of dividing a substance in a given place and
other modes of dividing substances in a given place, until a mode is
remembered or observed which is more effectual. A more effectual
mode is that of preparing the substance for complete division by a
previous partial division. This mode has been found effectual in the
case of wood, iron, brass, stone, glass, and other substances, and when
it is compared with the mode of dividing the stamps it is seen to be
unlike. There is discernment of likeness between the desideratum of
dividing the paper and the desideratum of dividing the other sub-
stances ; there is discrimination between the modes adopted and
between the results; and finally there is discerned a likeness in the
sequence between the various cases in which easy division has followed
partial division in so many cases, and the easy division of the stamps
under the same circumstances. We say that the easy division which
has followed partial division in the other cases suggests that similarly
easy division will follow partial division in this case, and by suggestion
is evidently meant in this case a discernment of likeness between the
suggesting thing and the thing suggested, between the observed
sequences and the imagined sequence. So that the mental process
by which the rows of perforations are devised is a comparison between
mental states, and the discernment of likeness between one pair and of
difference between another pair. It is discerned that the inefficiency
of the methods of division by scissors, etc., is unlike the efficiency
of the method of dividing wood, metal, stone, etc., by previous partial
division ; and that the efficiency of this latter method is like the
efficiency that may be expected when the same method is applied to
the case of the stamps. What determines me to adopt the method
of perforation rather than that of cutting or tearing down a fold is that
I think that the lines of perforation will be a more efficient method
of securing accurate division of the stamps under all circumstances.
What is the process by which I think so? It is this: I discern that
the inefficiency of the method of division by scissors, etc., is un/ike the
efficiency of the method of dividing wood, metal, stone, etc., by previous
partial division, and that the efficiency of this latter method #s /i%e the
efficiency which I may expect to secure by adapting this method to the
case of the stamps. :
Every case of thinking, or inferring, or judgment, is the establish-
ment of a relation of likeness or a relation of unlikeness between
mental states, and every thought, every inference, every judgment,
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enables us to be aware of such a simple sensation as that of blue
colour. It is known as blue colour because it is like other blue
colours, and is unlike yellows, reds, and greens, and other colours that
are different from it ; but it is evident that it would never occur to me
to distinguish it from yellows, reds, etc., unless I had already likened it
to them. I do not deliberately discriminate the blue colour from
smells and sounds and touches; and the reason that I do not so
discriminate it is that I do not deliberately liken it to them. Ante-
cedent to discrimination, then, there is a process of assimilation, and
latent in the discrimination of blue from yellows, reds, browns, etc., 1s
the assimilation of these colours to one another. But even this is not
all ; for the assimilation of yellows, reds, etc., into a similarity of sensa-
tion is necessarily accompanied by their discrimination from sensations
of other orders, as smells, touches, sounds, etc. ; and it is evident that
the process can be carried several steps further back, and that all
the passive sensations are assimilated to one another and discriminated
from volitions, while all these relatively simple states of mind are assimi-
lated to each other and diseriminated from relatively complex states
of mind, such as emotions, concepts of objects, etc, etc. That all
these relations of likeness and unlikeness are, in fact, present in the
mind in more or less prominence must be admitted, if it be admitted
that the colour blue is, in fact, apprehended as being a simple sensation,
a passive sensation, a sensation of colour, and a sensation of blue
colour, since each such apprehension does, in fact, involve and necessi-
tate the establishment of the relation of likeness and unlikeness
between the several terms that have been enumerated. Nor is even
this the whole of the process, which includes not merely the establish-
ment of relations of likeness and unlikeness between simple mental
states, but the assimilation and discrimination of relations between
these relations. When I discriminate between blue on the one hand
and yellow, red, brown, etc., on the other, it is evident that not only do
I discern unlikenesses between blue and red, blue and yellow, blue and
brown, etc., but that I assimilate these unlikenesses, and determine that
the unlikeness between blue and red is like the unlikenesses between
blue and yellow and between blue and brown, and is unlike the un-
likenesses between blue and a taste, between blue and a touch,
between blue and a sound ; while these latter unlikenesses have, on the
other hand, a similarity to each other. It is not asserted that 1]1_1:39.
relations are explicitly present in consciousness in the apprehension
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exercise of thinking begins with the establishment of a relation of
likeness, and if the relation which is deliberately established, which we
may term the primary relation, is a relation of unlikeness, this is a
subsequent operation to which the formation of a relation of likeness
15 a necessary antecedent. For a sequence of thought so invariable
there must be a physiological necessity, and it is not difficult to form a
notion of the nature of this necessity. If, as has been supposed, the
establishment in the mind of a relation of unlikeness is the mental
equivalent of the separation of fasciculi of motion in the brain, then it
is obvious that before fasciculi of motion can be separated, they must
first have been brought together, and the bringing together of fasciculi
of motion has for its mental accompaniment the establishment of
relations of likeness. It seems therefore that while relations of like-
ness and relations of unlikeness are complementary of each other, and
cannot either of them be formed without the formation of the other, yet
of the two the relation of likeness is the most fundamentally important ;
and we shall find hereafter that, in the development of the think-
ing process which is termed reasoning, while relations of likeness may
be deliberately established without any such deliberate establishment
of relations of unlikeness, the converse process cannot be pursued, but
that relations of unlikeness cannot be mediately established without the
deliberate establishment of a relation of likeness.

To ascribe by means of a definition an exact meaning to the word
likeness is not possible, since it is already a word of rudimentary
simplicity, but it enters into expressions which are susceptible, if not of
definition, of explanation, and there are several words which have allied
meanings, whose meanings must be defined before we proceed to use
them. :

The expression that “the child favours his father more than his
mother,” an expression that, in this or allied forms, is not infrequent,
carries the implication that there are degrees of likene:es,, a.nd that a
thing can be more or less like another thing ; while it is evident that
in another and stricter meaning of the words two things must be
cither like or unlike, and that no middle position is possible. If
there is in any respect the smallest difference hctween_ two things,
then they must be pronounced unlike. ’I:he mnfusi_un in the mean-
ing of the term arises from want of care in its apphcat!-::-n. What 1s
meant when it is said that two things are s.umew!mt alike, ap rather
like, or not very unlike, is that some of their attributes are like and
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to be alike, then it is said that the things are identical, or that a relation
of identity is established between them.

When qualities are compared quantitatively and are found to be
alike in respect of quantity, they are said to be equal, and when unlike
in quantity are said to be unequal, and this is true of all quantitative
relations, whether susceptible of accurate measurement or no. We
predicate equality and inequality not only of lengths, weights, durations,
masses, and accurate quantitative ratios of all orders, but of all
qualities which are quantitatively compared even when the quantitative
relation is but vague. Thus we say that two towns are equally dirty ;
that two animals are equally odoriferous; that two statesmen are
equally ambitious or unscrupulous; that two nations are equally
brave ; or unequally, as the case may be.

Allied to the relations of equality and inequality are the quantitative
relations of majority and minority—relations expressed by the phrases
A is greater than B, B is less than 4. In these cases it is evident that
something more is expressed than a quantitative unlikeness between A4
and B. There is predicated, not merely a relation of unlikeness and
of quantitative unlikeness, but of a specific kind of quantitative un-
likeness, and it seems as if this more definite relation of greater and
less were given in consciousness in the same immediate intuition as is
given the relation of unlikeness. When a given line 4 is discovered
to be longer than a given line B to which it is applied, the discernment
of the majority of 4 appears to be simultaneous with the discern-
ment of inequality, and to rest upon as immediate an intuition ;
but this can scarcely be so. No doubt, the power of discerning
these relations is a very early acquirement, but still, it has to be
acquired. By a rudimentary intelligence the discernment that A is
unlike B must précede the discernment, which it underlies, that the
difference between A4 and B is a quantitative difference ; and this again
must precede the discernment that the quantitative difference is one In
which 4 has the advantage ; and at either of these stages the develop-
ment may, and most probably does, remain stationary for a longer
or shorter period. Only by the assimilation of gradually accumulat::l:l
instances of the relation does the apprehension of a relation of ma_jnr'lt}'-
or minority gradually emerge from that of a relation of qtmntltatnvﬂ
unlikeness, just as this latter relation was gradually distinguished t'.mm
the general relation of qualitative unlikeness. Only gra.duai_]y is a
relation of quantitative unlikeness discriminated from relations of
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most complex, as well as the first and simplest, remains a relation
of simple likeness or unlikeness.

If a musical tone is followed by another musical tone, a comparison
may be made between them, and a judgment formed of the likeness or
unlikeness that subsists between them. If two other musical tones are
experienced, they also may be compared and another judgment formed
as to their likeness or unlikeness to each other. Each of these judg-
ments may now become a term in another comparison, and a judgment
or relation may be formed as to the likeness or unlikeness of the
interval between the first pair of tones to the interval between the
second pair. By an extension of the same process, one musical
phrase may be compared with another; one cantata or oratorio with
another ; all the compositions of one composer with those of another :
all the works of all the composers of one school, or country, or age,
with those of another ; the progress of a nation in musical composition
may be compared with its progress in other arts ; and so on in a series
of continually increasing complexity. The complexity, it will be seen,
resides always in the terms of the relation of which the thought
consists, the relation itself maintaining its original simplicity as a
relation of likeness or of unlikeness. It is true that in very many
cases complex relationships are dealt with in thought, as in the in-
stances already cited, of relations of equality and inequality, majority
and minority, simultaneousness and sequence, etc.; but in all such
cases the relation can be resolved into relations of likeness and un-
likeness, and so it is possible, though it is not always convenient, to
transfer the complexity from the relation to the terms between which it
subsists.

THE ESTABLISHMENT OF RELATIONS: THINKING

‘“ All the business of war, and, indeed, all the business of life, is to endeavour to
find out what you don’t know by what you do.”—DuUKE oF WELLINGTON,

The establishment of relations between mental states is the process
of thinking, and although, as we have seen, all relations are ultimately
analysable into relations of likeness and relations of unlikeness, which
would seem to limit the possible varieties of thought to two, yet when
we investigate the thinking process we find that we are able to dis-
criminate more or less completely six or seven varieties, which are
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taneously and prominently in association with it, but have to be sought
for, and brought into consciousness, are said to be, not perceived, but
inferred. If the meaning of perception were that to which Mill seeks
to limit it, it would, of course, be exceeding the connotation of the
term even to say that we perceive the apple to be round, to be smooth,
to be about three inches in diameter, since none of these attributes is
actually presented, but the current use of the term would undoubtedly
permit of the perception of these attributes, although they are well
known to be inferences. When a body having the presented qualities
of a man is in the purview of my senses, there is immediately called
up in my mind a representation of those attributes which are not
presented, but which have most frequently been associated in experi-
ence with the presented attributes, and these represented qualities, which
are instantly, spontaneously, and prominently called up by the presenta-
tion, I am said to perceive. Prominent among these represented attri-
butes is the artificial attribute of the name “man,” and I perceive that
the appearance is that of a man. At the same time, 1 perceive that
he has the power of spontaneous movement, of speaking, of thinking,
of understanding when spoken to, and so forth—attributes none of
which are at the moment, and some of which cannot be, presented to
my senses, but all of which have been associated with the presentation
on every occasion on which it has been experienced. Along with these
may be aroused the presentation of other attributes, such as the pos-
session of a brain and liver, of ability to walk backwards and to play
skittles, of mortality, and so forth—attributes which do not arise spon-
taneously and prominently before the mind when the presentation
occurs, but which, when aroused, can be associated in a relation of
coexistence with the presented attributes, by assimilating this relation
to similar relations which have been constant in experience. These
attributes cannot be said in any accepted sense of the term to be
perceived. They are inferred ; and the difference between the inference
and the perception is solely the difference between a relation that has
to be established with more or less of effort, and a relation that arises
spontaneously. So, when I see a piece of iron, I am said to perceive
that it is hard and rigid, since these are attributes that have been so
frequently associated in experience with the presentation that the repre-
sentation of them arises spontaneously when the iron comes into view ;
but that the specific gravity of the iron that I see is 7:8, and that its
melting point is 2,000 I, I do not perceive, but infer ; and the only
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either like or unlike those of glanders—so long is the conclusion, that
his horse is incurable, uncertain.

So long, then, as the cohesion of the major is maximal, the certainty
of the conclusion varies directly as the cohesion of the minor. Upon
what, then, does the cohesion of the minor depend? The cohesion
is the inability to dissever the terms of the relation, 7.e. the inability to
discriminate any unlikeness in the compared attributes of a and of A’s.
In order that there may be no such discrimination of unlikeness, two
things are necessary. First, the representation of A, the first term
of the major, must be clear; and second, the presentation or repre-
sentation of @, the corresponding term of the conclusion, must
be clear. If these two conditions are observed—if likeness, in all
respects in which they are compared, is discerned between a clearly
presented or represented state of consciousness, and another state
which also is clearly represented—then there is no room, no possibility,
for the discrimination of unlikeness between them, and no possibility
of lack of cohesion in the relation of likeness. To say this is merely
to say that consciousness cannot be in two contradictory states at the
same time. It is the Principle of Contradiction applied in the region
in which it is most rigorously applicable. In such a case, if the cohesion
of the major is maximal, the cohesion or certainty of the conclusion is
maximal.

But, it may be said, a relation may be clearly represented without
being faithfully represented. Supposing that 4, the first term of the
major, is clearly and faithfully represented, and that e, the first term
of the conclusion, is clearly represented as like A, but that it is
unfaithfully represented, for that & is not in fact like 4, what effect
has this upon the certainty of the conclusion? Supposing that A4 is
earthenware and that B is fragility, and that the relation of coexistence
of 4 with % is constant in experience; and suppose that @, which
I take to be a dish of glazed earthenware, is in fact a dish of enamelled
iron. A and a are clearly before the mind, the one represented, the
other presented or represented, and a maximally cohesive relation
of likeness is established between them, To put the case as strongly
as possible we will suppose that I am ignorant of the existence
of enamelled iron. The relation is so cohesive that I am unable to
discriminate any unlikeness at all between 4 and a. ":’Jhat is the
certainty of the conclusion? Obviously it is the same as if a were In
fact earthenware. I am quite certain that the object before me 18
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relation has invariably been presented along with the presentation of
its first term, and we are precluded from representing the first term
without at the same time representing the second. We are not only
precluded from conceiving movement with the negation of a moving
body, but we are precluded from conceiving movement without at the
same time and in the same act of thought conceiving a moving body.
In others, while there has never been presented the negation of that
particular relation nor of any congeneric relation, yet the first term of
the relation has been presented alone, and thus, though we are pre-
cluded from conceiving the negation of the relation, we are not pre-
cluded from conceiving its absence. We are precluded from conceiving
a body that possesses a near side and does not possess a remote side,
but we may conceive a body with a near side without at the same time
in the same act of thought conceiving the remote side. If we think
of the remote side at all, we are precluded from thinking of it as absent.
But we are not obliged to think of it, as we are obliged to think of the
body, together with the movement. We can look at the surface of the
earth or of the sea, for instance, without thinking of the antipodes or
of the bottom of the ocean.
2. Second, there is the relation which is uniform in experience, but
which can be subsumed under a more general relation which is not
uniform. The cohesion of such relations is maximal in experience.
The certainty in experience is absolute. The negation is incredible;
but it is not inconceivable. We can imagine the first term of the re-
lation, not merely in the absence of the second term, but in the
presence of its negation. This class also is divisible into two, accord-
ing as the second term has been invariably presented along with the
first, or the first has been presented in the absence of the second. In
the first case, the relation is always first represented as existing, and to
conceive its negation requires an effort. In the second case, the rela-
tion does not of necessity arise in the mind when the first term is
represented. We can think of a diamond without thinking of its hard-
ness, but if we do think of hardness in connection with the diamond,
we are precluded from believing that they do not coexist, though we
are not precluded from conceiving that they do not coexist.
While, for the sake of academic completeness, the distinction is
pointed out that exists between uniformities that spontaneously presen
themselves and uniformities that have to be sought for, and betwe
the corresponding certainties that cannot be eluded and certainti
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would still recur to the incurable habit of attaching imaginary numerical
values to things that cannot be numerically expressed. It would be
difficult to find a better instance than that of De Morgan’s witness,
whose credibility is placed at 2 : 1. So estimated, how easy it is for a
mathematician to gauge the value of any statement, either of his alone,
or of his corroborated by that of other witnesses, whose credibilities are
of the same or of different values! He could determine by calculation
the exact numerical relations of the amounts of faith that we ought to
put upon several statements, of different antecedent improbabilities,
corroborated by the evidence of twenty or a hundred such witnesses,
all differing from each other in veracity. Such feats are beyond the
ability of the psychologist. Even the simple statement of the single
witness upon a single simple matter of fact is beyond his power to
estimate with numerical accuracy. He wants to take a photograph in
full sunshine, and he sets De Morgan’s witness to watch for the
emergence of the sun, and to come to the dark room and tell him
as soon as it is shining. When the witness makes this annouce-
ment, what is the exact effect produced on the mind of the listener?
The credibility of the witness is jrds, so that the listener should
believe Zrds of what he is told. That it is 2 ; 3 in some way, we have
De Morgan's authority for being sure. Is it that twice out of three
times the announcement is true and the third time it is false? Or is it
that two-thirds of the sun is out each time, and the remaining third
behind a cloud? Or is it that the sun is behind a cloud that obscures
one-third of his light and allows the other two-thirds to pass through?
Or is it some combination of these estimates? Ought we to believe
five times out of six that }1ths of the sun are obscured to the extent of
1rd and ,%;ths are totally obscured? And how if there happens to be
a mock sun? What effect will this have upon the credence that ought
to be attached to the announcement? No doubt a mathematician
could tell us exactly which of all these and a thousand other alternatives
we ought to believe; but supposing that he can and does, to what
does his information amount? It amounts to a statement of ex-
perienced relations among phenomena, and a further statement
that to the numerical relations among phenomena there owght to
correspond a numerical relation in the degree of cohesion of our
thoughts on the subject; but it leaves us not one whit nearer the
discovery of whether there does indeed exist such a corresponding
numerical relation in our minds. What are the precise thoughts that
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he would proclaim his inability to take the first step in the first
operation ; and would say that, although he could distinguish broad
differences in the degree of cohesion of his mental relations, just as
he could distinguish broad differences in the unpleasantness of smells,
etc.,, he could no more discern numerical differences amongst them
than he could discern that a smell of onions was precisely $ths as
nasty as a smell of asafeetida, He would say that, although he could
weigh out quantities of quinine in the proportions of 18 and 19
with the utmost accuracy, and dissolve them in quantities of water
that were within a minim of equality, yet that, when he tasted
the solutions, he could not discriminate any difference between
the bitterness of the one and the bitterness of the other; still less
could he apportion the ratios of bitterness in the ratio of 19 : 20;
and that until he had acquired the ability of apportioning numerical
values to such concrete and more discriminable states of mind as
smells and tastes, it was most unreasonable to expect him to apportion
numerical values to abstract and less discriminable states of mind such
as belief.

This question, of the quantitative estimation of states of mind with
numerical exactitutde, is an important one, and it will not be unprofit-
able to examine it further. Suppose that I have enjoyed for some
years the advantage of living in the district served by the South
Eastern Railway, and that during those years, therefore, the train by
which T have returned home from town has been very frequently late.
I have kept no record of the times of its arrival, but I know that some-
times a week goes by without its being once punctual, and that for it to
be punctual more than twice a week is exceptional. This being my
experience, I form, when I get into the train at Charing Cross on a
particular evening, an estimate of the probability that I shall arrive
punctually at my destination, and I put this probability low ; but not
even the most confirmed and habitual calculator of chances would
contend that this estimate is expressible in an exact numerical ratio.
The probability of being late is considerably greater than that of bei:fg
punctual, and that is all that can be said. When I am seated in
the train, I get into conversation with my neighbour, and, as Is
customary, we begin to discuss the unpunctuality of the service. He
tells me that he has travelled by that train every week-day for two
years, and has kept a record of its performances, and that of these
646 occasions the train has been late 518 times. Does this information
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In adt:flitinn to the influence which is exercised upon the cohesion of
the relation by the permanent cast of the mind in which the relation
ir:: est.e:.b]jshed, a further influence is exercised by the temporary varia-
tions in the general trend of consciousness at the time the relation is
revived. We are always more buoyant and hopeful in the morning
than in the evening, and the cohesion of those relations which refer to
events affecting our own welfare is influenced accordingly. An expecta-
tion of benefit, which we should not venture to entertain in the evening,
and which would appear preposterous in the small hours of the morn-
ing, if we were then to wake and think about it, would seem quite
justifiable at breakfast-time. The sombre, inelastic state of mind
which is so well known to accompany dyspepsia, and often to follow
influenza, has a powerful influence upon the cohesion of all relations
of this class, quite apart from the character of events experienced.
Less marked, but perceptible enough to the observing eye, are fluctua-
tions in the expectation of events in which our own welfare is not, or
is but indirectly concerned, dependent upon fluctuations in the gener:
trend of conscicusness. The most confiding of men is not at z
times equally confiding—has at times his suspicions of the purity of
the motives of his fellow-men; the most suspicious has his moments
of confidence—moments in which, from want of practice, he is apt to
bestow his confidence unwisely, and by the result to be more confirmed
than ever in his attitude of suspicion, '

The cohesion of the mental relation, or the degree of belief, depends,
therefore, not alone upon the numerical proportion of the experiences
of A+ B to those of A — 75, but upon a number of other factors; and
thus it is that the degree of belief, or of expectation, which we actually
entertain with regard to an event, seldom corresponds, even in the vague
and general manner in which alone it can correspond, to the numerical
ratio of the experiences in which the event has been present, to those
in which it has been absent. Tell a man, who has recently been in
railway accident, that the chances of his encountering a second are sO
many millions to one as to render him practically secure ; and prove it
to him by the most elaborate and unimpeachable algebraic equations.
Will that prevent him from expecting at every jolt that the train i§
going off the line? Will it prevent him from jumping out of his seat
as it goes over the points? Tell the jury, if you have the face to do
so, that the witness is known to speak the truth on an average nineteen
times out of twenty, and prove it to them by a cloud of witnesses of
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and gets into bed. Another instance is given by the man who has
changed his address, and yet, when he starts from his office in the
evening, takes the way towards his previous home; and all cases of
unregulated automatism may be placed in the same category. It is
manifest that, in such cases, the excessive reminiscence by suggestion
15 not the sole, it can scarcely be considered even the main, disorder.
The excess is not an absolute, but a relative excess only. That is to
say, the amount of action is normal, it is the occasion only which
makes it erroneous. It is of the nature of over-action from loss of
control. The sequence goes forward because it is not interfered with ;
there is no exercise of volition to divert it from its beaten track, and
it is the lack of volition, rather than the excess of suggestive reminis-
cence, that is morbid.

Excess of reminiscence is often witnessed in those old people who
experience in an exaggerated degree that “loss of memory for recent
events ” which is well known to be a characteristic of old age. The
first approach of senility is rendered evident by a difficulty in
remembering names, especially names of recent acquisition; and the
conspicuous mental defect of age is the inability to recall memories
of recent experiences, a defect which is the more conspicuous from
the undiminished capacity to recall the memories of experiences long
past. The defect is evidently not in the process of reminiscence, but
in the formation of structural memories. There is no difficulty in
rendering active the existing structural memories ; what is lost is the
plasticity of tissue which allows of a structural memory being formed ;
and of course, where there is no structural memory, reminiscence s
impossible. Along with this defect in the formation of structural
memories there frequently goes an excess of activity of those memories
that remain from long-past experience. Not only are these memories
preserved, but they are recalled with exaggerated frequency and vivid-
ness. The memories of boyhood, for instance, are not only retained,
but they are reproduced with excessive frequency, and with a vividness
which in middle life was unattainable. We often witness, in the
dementia of old age, that not only are the experiences of the day
forgotten, not only are the experiences of youth remembered, _but the
memories of youthful experiences thrust themselves forward with su:-:h
vividness and persistence that they become the dominant feature_m
consciousness, and the old man literally lives his youth over again.
To such a degree does this vivid reappearance of memories attain,
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the pleasurable or painful sign of affection with the beneficial or harmful
effect of the experience upon the individual, proves also that the same
correspondence must exist between the sign of the affection and the
benefit or harm, the forwarding or retarding influence, of the experience,
upon the race to which the individual belongs ; for clearly, if that
which forwarded the survival of the race were on balance painful, it
would be avoided; and if that which retarded or antagonised the
survival of the race were pleasurable, it would be sought; and, in
either case, the consequence to the race would be disastrous. It would
have to give way to other races in which affection was more appropriately
adjusted to the means of survival, and would perish.

What is true of the adjustment of pleasure and pain to the welfare of
the individual and of the race, is true, in the case of social animals, of its
adjustment to the welfare of the community also. In the case of those
animals whose welfare is served, and whose survival is aided, by their
association in communities, that experience which is beneficial to the
community must be pleasurable, that which is harmful to the com-
munity must be painful ; for, were affection to be otherwise distributed,
it is manifest that the community would fall to pieces, and in cases in
which the life of the individual is wholly dependent on that of the
community, as in the case of many social insects, the individual, and
with it the race, would perish.

It is evident that this threefold adjustment of pleasure and pain
must involve inconsistencies, contrarieties, and even contradictions ;
for that experience which is beneficial, and even necessary, for the
welfare of the community, or for the perpetuation of the race, may be
inimical to the welfare of the individual; and thus there may, and
frequently does, arise a conflict between the pleasures and pains of
self-regarding, of reproductive and of social experiences—under which
term are included both the reception and emission of motion, both
impressions and acts. Indeed we may go further than this, and show
that not only may and does such conflict arise, but that it must arise.
It is shown elsewhere that the process of reproduction is always and
necessarily a disintegrative process ; that it cannot be effected save at
the cost, in some cases the ruinous and destructive cost, in all cases
the temporary cost, of the welfare of the parent. Similarly, it is else-
where shown that social life is impossible without a partial surrender of
freedom of action on the part of each individual in the community,
and this interference with the free play of function is of necessity
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profitably with the circumstances out of which painful experiences
arise. To describe and illustrate this progress in all its phases would
be impracticable, and, if practicable, would be out of place here ; but
looking at the matter widely and generally, it is sufficiently obvious
that the development of mind in all its phases and degrees involves
always one consequence, points always to one end—the increase of
pleasure, the relief of pain. Note the life of the savage, to whom
danger, and consequently pain, are always imminent—danger of starva-
tion, danger from climate and destructive inanimate agents, danger
from wild beasts, danger from enemies, danger from his associates and
fellows—and note how, as man rises in civilisation, all these dangers
become less imminent, all the corresponding pains more remote and
infrequent ; how the chronic danger of starvation merges into remit-
tent and intermittent danger from famine ; how famines becomes scarcer
and scarcer, less and less severe, until at last they are represented by
mere increases in the price of food, increases by which a large part
of the population is not seriously affected. Note how one discovery
after another serves as a preservative against cold and heat, against
miasma and disease, against flood and fire ; how wild beasts become
exterminated ; how perpetual warfare becomes broken by intervals of
peace, which become longer and longer, more and more secure; how
wars, even when they occur, bring a smaller and smaller part of the
population into danger; how, within the community, violence and
dishonesty diminish; and even in this brief sketch we cannot fail to
recognise that development of mind, and progress in civilisation, mean
diminution in the sources of pain, increase in the occasions of pleasure,

The question whether the general trend of human life is toward an
increase of pleasure and a diminution of pain, so that life upon the
whole becomes more desirable as generations go by, is one which
scarcely admits of an unqualified answer. There is no doubt whatever
that, as development proceeds, occasions of pleasure are increased in
number and variety. The civilised man and the man of culture derive
pleasure from experiences that are much more numerous and much
more varied than are those which give pleasure to the savage and to
the day labourer. The sources of pleasure to these are limited to the
gratification of the primordial appetites. Those, in addition to such
sources, have occasions of pleasure, not only in innumerable beauties
of nature to which the others are blind, not only in intellectual per-
formances of which the others are incapable, but in performances of
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that all injuries produce less pain in primitive than in cultured natures,
prolonged abstinence is far less painful to those who always feed at
very irregular intervals than to those who take their meals with
regularity.  Darwin’s story of the woman who experienced no pain
of cold although the snow was falling on her naked body, shows us
how cautious we should be in reading into a primitive consciousness
the affection that we ourselves should feel in similar circumstances.
Doubtless if a highly cultured product of Western civilisation were set
down in a forest teeming with ferocious wild beasts and venomous
snakes, and inhabited by cannibal enemies ; if he were armed but with
primitive weapons, had no clothing to speak of, no house, no tools,
no shops, no roads, no police to protect him, and no newspapers to
publish his complaints, he would feel very bad ; he would analyse his
misery, and, when he got back to London, he would elaborate his
analysis and publish it in two fat volumes copiously illustrated with
photographs and maps. But a savage in the same situation would feel
very differently. He would take a great deal of the unpleasantness
as completely as a matter of course as the citizen takes the unpleasant-
ness of a rainy day, or a Lord Mayor’s show; and the remainder he
would regard very much as the sportsman regards big game shooting—
as pleasurable excitement. Next week is indefinitely future to the
savage, and a sentence of death to be carried out in a fortnight would
be much the same to him as to a first-form schoolboy would be the
promise of a flogging when he should come of age. That we are
wiser, cleverer, wealthier, more moral, more sober, bigger in physique,
and in every way finer fellows than our ancestors, we may complacently
admit; that we have vastly more opportunities of pleasure, and are
relieved of many occasions of pain, we must acknowledge; but
whether, upon the whole, our pleasures exceed our pains in any higher
ratio, must remain doubtful. Unquestionably both pleasures and
pains are raised to higher and higher powers as development proceeds ;
the capacity of appreciating both is extended; they become keener,
intenser, more numerous, more varied; but that they change in their
ratio to one another there is no evidence to show. If we “still track
the future, in the fresh print of the o'ertaken past,” and augur what
is to be from what has been, we have no reason to look forward to
a time when pain will be abolished, or even considerably diminished
in sum. All that we have any warrant to expect is that occasions both
of pleasure and of pain will increase in number and variety; that,
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stituent,—the association between the representation of a course of
conduct and pain or pleasure—appears to differ from other thoughts in
the binding power which the pleasure or pain exerts upon the associz
tion. When a course of conduct has led to the experience of either
pleasure or pain, the reproduction of the pleasure or pain, on repre-
sentation of the course of conduct, is usually very feeble; but the
link of association between the representation of the course of conduct
and the pleasure or pain is very strong ; and there can thereafter be no
representation of the course of conduct without representation of the
association between it and pleasure or pain. But we have already
seen, in our examination of Thought, that a strong association betweel
mental states is a strong Belief, and the association in experience,
of pleasure or pain with conduct, leads to a strong Belief that conduct
of that description in those circumstances will lead to the same
affection. Thus it seems that volition is determined as well by Thought
as by Affection, and that the particular species of Thought which is apt
to determine volition is Belief, a result which is in entire harmony witk
our previous speculations.
There would seem to be an obvious reason and an obvious biological
advantage in this arrangement for the determination of Volition. It is
clear that if pleasure is the mental state corresponding with integration,
and pain the mental state corresponding with disintegration, these
affections can scarcely be reproduced ; for we cannot, except by placing
ourselves in the same circumstances, reproduce the processes of in
tegration and disintegration on which they depend. It is clear alsc
that it is much more important, for the regulation of future condud
in accordance with the welfare of the organism, that the association
of past conduct with pleasure and pain should be strongly coherent
than that the pleasure or pain should be strongly reproduced. Fleasur
or pain, however vividly reproduced, would have little effect upor
the selection of the course of conduct with which in experience i
had been associated, if the association were forgotten. The effec
of such reproduction, in the absence of the association, would be t
continue or to change the state of action or passion then existing at the
time the pleasure or pain was reproduced, but would have no necessaf
tendency to determine the conduct in accordance with past experience
The conclusions at which we arrive, with respect to the influend

of pleasure and pain upon volition, are therefore: (1) That pleasure an
pain affect volition directly when on.!:,r they are present, and that the






































































































































































