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ON THE NATURE OF SENSATION== INTENSITIES AND QUALITIES.

In his lianual of Psychology, M, following

Stumpf, gives the follecwing argument to preve the existence of
"mere sensations", eor sensations which exist without being known:
(A e R within %ke limits we can vary a stimulus without pro-
ducing any perceptable difference in the object cognized. If
this variation in the stimulus is accompanied by variation in the
sense-experience, ithen we have a variation in the sense-experiencs
which makes no difference to cognition. There is a difference

in mere sensation, but not in perception. That, as a matter of
fact, this is so may be demonstrated as follows. We may vary the
physical conditions on which the pitch of a musical note depends,
s¢0 as to produce a graduated scale of notes increasing or decreasing
in piteh. Symbolize the series by . P , P, P , P .. ...P . Now,

) ) 2y B % n
if the wvariation of the physical conditions is sufficiently grad-

2
P may be quite indistiguishable from P , and P , frem P .. None
> B e

ual, P may be quite indistinguishable from P , and similarly
1

the less, P will be perceived as distinctly different from P .
4 ' 1

But this would be impossible unless the change in the physical con-
ditions were accompanied by a change in the sensation, even where

the change is imperceptible. If the pitch-sensation P is
, ik

regarded as identical with the pitch -sensation P , merely because
v * 2
one note is indistinguisghable from the other, and if in a like

manner P is regarded as identical with P, and P with P , and sc
2 3 3 4
cn, then P must be identical witH P, , and it would be impossible
1 e
that any perceptible difference should ever arise".

It is obvious that in this passage the word'sen-

sation‘is not used to refer to any given sense datum, like "this

tore Tanbearmgnow’ but Loa propertycommen Lo & numbersf sense~



-
data, or to a certain collection of sense-data, for were this not
g0, it would be nonsemnse even to entertain the hypothésis that P
and 3% evoked by different physical eonditiony, and occurring

under different circumstances, could be identical, in the only

justifiable sense of this much-abused term. Yew, nenn‘ati*&%twt

says a few pages further om, are phqﬂdcal states, and he defines

a pwghical fagt as different fromp psychological fact, which is
7marely a faczhwhich psychology must take accecunt, in that it is a
fact of c?nlciou;nens. S¢ it would seem that Steut means toc main-
tain that the difference between P and P is that they ars fundament-
ally di"f}erei’!tf objects ef consciousness.: % “ebvious-

ly ﬁiaheu to alsert alsc that in the lenat of "censciocusness® in ‘
@M_XM&W

which thes are different sorts of objects of censc ou-neas,of their
difference: otherwise, his argument inm favor of the existence of
"mere" sensations loses i1ts peint. New, as his argumcnt shows, %
we know by inference what the difference between P,amd Pyis: it is
f#irly clear, then, trhat Stout wishes to assert that we know what
P and g_ars by some otheriwav than by inferenceihe doea not merely
want to show that the sort of inference by which we know P and P is
not the same as that by which we know their difference. Now, he
gives absclutely no argument whatﬁver which is inconsistent with the
supposition that we know P and P\only by inference. Se in crder
to discover whether Stout's argument is valid we are led teo the
important questiena‘how do we knov\a sensation-intensit, or quality?
and, what is a ssn:a}ion-intensity %r quality? These are the
questicns I propose ﬁp discuss in t#e prélent paper.

A 1ittle inkpospsotion will genvimce eme that it is emly
through the comparilenker one sense-datum with another that we are

able to arrange our sensations in stages of intensity and quality.




- B e
I am never able to say that a given note is eof a certain piteh
without comparing it with other notes, and even in the case of
those who have what is called a sense of absolute pitch, their
pewer of nmaming immediately the ﬁitch a note which'they hear rests
prcbably an the cxtreme tenacity of thelr auditory memory which
renders them able to compare a note which thevy hear now with cne
which tlhey heard a considerable time a:so. What I mean tc say when
I assert that a sense-datum Z is of a given intensity is that it
bears some relation /its a given standard sense-datum of the same
sort which I shall call aequipotenC® in a given respect and a sim-
ilar statement holds good in the cas: o¢f sensory qualities of a
given kind, such a\?j_ﬁitch“. %Im,'w*m elﬁii' the prewca a’“"""“"?’
sense and the Aristoteliam logic, in favor of propositions iRVOlv-
ing predicates, and igainstW1§ational propositions, which makes me
use in every-day life the phrase "of the same intensity as" instead
of some pkrase such as "aequipotent with", and makes me appear to
derive this relation froem the intensities themselves.

But Stumpf's arguments prove, if trey prove anything at
all, that we do not recognize directly that two sense-data are
aequipoctent, &f we take the reclatiop of being aeguipotent as a2
g angitive relatiom: that is, 111,;”5 is aequipotent with b,
ahd B is aequipotent with g,lg_mQat be aequipotent with c. lore-
over, the argument Stuméf gives shows us exactly how we are able
to find out whem two sense-data are tonally aequipotent, and when

they are not. Theifsae‘that a sense-datum of pitchP, and another of?fhk

P,are not aequipotent is discovered when we find a tone-datum of

pitch, say, P, weiek—is-—metrtest—to—be—of—trirher Piboh—than—




/e

which is noticed to be of higher pitch than a tone datum of piteh P,
but which is not of noticeably different pitoh than a datum of piteh P,
Now, since the only critefion which we are ever given for the sublimingl
difference in intensity or quality of sensa-déta, other than tests which
bring in such extraneous matiers as the physical intensity of the stimulus
producing a given sense—~datum, is thet there is some datum distinguishabi€
in intensity of quality,respectively, from one of the original sense-data,
and indistinguishable from the other, and gince thé sole way we have of
discriminating the genuine aequipcfenae of two data from the relation
which holds between them when they are not noticeably different as to
intensity or as to quality ig that in the case of true aequipptence ai
there gan be no subliminal difference between them in respect to 1ntenaity
or quality, we may define the aequipotence of a and b in a given
:&apéqt as that relation which @olds between them when all the data which
can be discriminated from ‘g,{in that respect can also be discriminated
from b  and vice versa, ggreovar, if Weber's law holds good, or any
similar law wﬁich makes it'iﬁpoasible for the up~er or lower limina of
disoriminat&on from two aehgﬁ»data produced by stimuli of different
inteneity/éo coincide, then welean easily show thap this definitdon of
aequipoténce has the dasirable property of renderimg two sense-data
aequip?tent wMen and only whan they are produced bf&gfimnli of the same
phya;ppl inthsity. : ‘5 W, ;

IWe have, then, shown how‘ﬁha notien.dy a ssnsatian&intenaity or
quality of a given range oan b& apalysed in terms of ths\xelation which
holds bgtween two sense-data ﬁf the appropriate aart wheﬂ}bne is notice-
ably different from the othezf} :;l,n regard to ite 1n%enaity or\quality. .

Thiw relation is manifestly derived from that whiah holds bé&ween one
da#um and another when the firat is noticeably o# greater intensity, or
H}ghar pitch, more vivid hquf%c* than the seconq, I am nogipsaning to

géy that we may not have aomggsory of a direct e#périensa that & is of

different intensity or pifﬁf\,,ﬁt0~: from b apart from any experience

X
B




s i

that g 1is of greater or of,lée_gﬁ ipteneity, higher or lower pﬁtch
than b , but ié.ésems to me fairly.qEZioua that we usually have éome
expeiienag,@i‘the?diréotion of thé'ii%&ﬁrenoe between & and b Ahen we
“experience them ap differenty and oft%n what we ggggkig,agsaggfin

: saying?that they ‘are felt to be diffségnt is that one is equzienced as
noticedb%y more intense or of notic@éﬁly higher piteh, etcﬂf'than the
other, '\ghese relations of noticaah#§ greater and less iyfintenaity,
noticeabl%ihigher and lower in pitoh, etc, whether they gim given as such
in our expéxience or nop,are cartainiy far more primit}%e thaﬂ any
experience we. ever have of a éeneaﬁiaﬁ inténsity. If we take the latter

{ ,
a8 a property: namely, the property of being aequipptent yith a givem

. i § /1
sense-datum in & certain respect, then whatever we seen ilknow about

certain

it is simply a paraphrase for certain things we kno% aEﬁ#t ‘
sense-data and the relation 0f Anoticeably more Mtknﬁe %pa%', aince
we know the melation of aequipotence only as a funegﬁon oﬁ an latter re=-
lation, If a sensation intensity be taken as a.ggéég_of Q@_ee-data,

determined by the relation of aequipqtance with a given sence ddtum, then
y it

gince, as Mr. Russell has pointed out propositéon, abgu
. vEm"M N Jehsek

not really concern the class at all, but only the property byéwﬁich the

élaaa is defined, éur knowledge of sensation-intensities is e#&n more

a kneﬂlédge by inference, and the sensation-intensities themaeivee are
'_",_L_J__EAEEEJJLJ to us than if they were properties.

It seems to me, ﬁoreovéi;ﬁigéf the sort of inferance'thrﬂﬁgh which we

know that a given sense-intensity is different from another ia:;ot of

@ fundamentally different character $¥0M that through which we kﬁow

anything at all about a sensation-intensity, Since sensafion~-intensities

and qualities, in the only sense in which anything wh@éh Stout or Stumpf

says demands that they exist, are not ever presented to us, it follows

that Stout's argument in favor df ‘mere! sensations is utterly without

any point




u-ﬁe-!’

I¥ order thet | sense~-intensities a;—ka qualities way have those
}.\-roperqﬁes uauall\@'{_‘asmociate-? with t‘he.i‘r. names, it is necegsary that in
some sense they should form series, in ‘which & greét—er intensity a_};ways
follows aflesser one. Interpreting this staterent in logical terms, it
means that there ﬁwt be a relation, 4 that:

(1) 1ts field ias a claae of smﬂion;-i tensit:‘E a given kind

M&-’ﬁw&l«m

(2) 4f it relates yaJ:;nsa ’f on-intensity & to another senaat ion-inte-nsity
say % 'y, we should naturally say that F'ia a greater intensity than
& - ‘ p
if it relates @ to P,, o cannot be the same as E_,_ y e
if it relates O to P ~and & 'r' ?, then it #elate-?-,f;ﬁf{"f“j: to %:
\ : { :
I
(Fnd *i belong to ite field and are distinct ¥ thEn it either
relates & to ﬁ or ﬁ to & . i ‘
it be remarked to start with that the relation, ‘noticeabiy less thad
between sense-data, although it satisfiea (3) and (4), failé\ﬂp satisfy
(1) and (8) and (5). Toy, how are we to find such A relaticm? If we
turn back to the argument of Stout and Stumpf, we shahl find ﬁpsAansIex
to this question very reédiiy. P and P , yourremember, wera éakan
to be 'tones' indistinguishable diiectly ?tem one another, and pone
R g takensan ifdisBinguishable from P, but noticeably highér in

B
pitoh than P Stout says that P is zeally higher than P 'rhe

relation whiéh one aenaa-intenaity of a given sort has %o anothjgr ine
tensity of the same sort is, then, taken by Stout to be a 'greaterwthan'
relation when some datum of the first intensity is not noticeably differ-
ent in intensity from some datum which is of noticeably greater intensity
than some datum of the second intensity, It will, if Weber's law be
true, t'be a sufficient condition for. one datum‘tlk more intense ‘L'han
another if this relation relate the second datum to the firet, but it

need not be a necessary cdndition., Our rangee of sensation-intensities

do nof o on in infini :+ sooner or later, in ascending such & range,

R . )




A
we find an experience ;“:;i;ii;;ﬂhera is no other experience noticesbly
more intense tham it., It will-be imposaibla to arrange one such wxper-
ien&e before anoth%r by the criterion we have just discussed, for our
ceriterion conaists:in discovering whether there is some d:twum noticeably
more intense thanfone of these, and indistinguishable in inteneity from
the other, Nevertheless, it seems natural to 31 one latuim really

'Lﬁ“fﬁthah;another if there is some datum only subliminally

less intende than the second and noticeably less intense than the first.

This criterﬁon ig irreducible to that?alxeady given, and'may hoWd be tween
two experiene&s of such intensity thﬁt there is nothing noticeably nore
intense than either. Let us, tharefare, define the msl&tian,%&ﬁiss
intense thaa} among sense—ﬂﬁﬁg of a given kind, as the reiation between
o datum andz another when ﬁbis either indistinguiahable :'m the aprropriate
respect fﬁom gome datum noticeably 1an? intense than the other,or i
mtiwﬁ’m Jess intense than some datum irdistinguishable trem the othe,
anduane ﬂgjggg;g;_less than another if some member qf it is 1&33 intense
thﬂn aomd member of the other.,

" This relation Y less than' among sanaation—intenaities ewiaently
flhas‘tha properties which we numbered (1) and (2) abo#e* whateweﬁ
prepertiea the relation 'noticeably less intense than? may have (3) is
satisfied on account of the definition of the relation; fox suppose that
¢, stands in this relation to gl then there is a term_beldﬁging to ® =
which is noticeably more intense, or noticeably less 1ntens§ tian some
senge~datum 1ﬁéiatinguishable from another member oz"gg It tbllows th
that there are two terms of gh which are not sequipotent, fof! x and ¥
ave defined as aequipotent when and only when all the texmg;notﬁgaabiy
different from x ore noticeably different from Y, aan;ice {arsa.

Now, a sensation-intensity is defined as the class of §f1 gense~data
possessing a certain %@f aequipotence with a givaﬁ.sefae-détum, and
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it follows from tﬁgsdafinitien of aéquipotance that if x ie aequipot~
ent with y and y  ie aequipotent with %,  5 is sequipotent with
Ze. We khus show that it is contradictory, according to our definitdon,
foxr gh %o be a greater intensity then ﬁﬁ?

In a similay manner, we show that %t is logically demonstrable that
(6) is satisfied by the relation 'great&; theh! among sensation-intene
sities. Por, if two eevsation-intenaities are different, as the
relation Q@ asquipotence is tranaitive, soue member of theé ore mpot not
be aequipotent with some member of th& other,  That 1g, some member of
one must not be indistinguishable : 2 b
from some member of the othexr: in othﬁr words, some of one must

4

g
be either noticeably more intense or noticsably less $§tanss than

something indiatinguishabla from some hemher tof the thsr* Therefore,
by the definitien ﬁg tless thant, on;hizrgﬁzgw;r greaggr th&m the other,
ag seme member of it is leaa intense gz more intense tkan aamm merber
of tﬁe othey. i /
In a s#milar manner , it can be ahown that a sufficient condition
‘¥hﬂﬁ (4)“%3 satisfied 1ﬁ&:ﬁ?t the refation between x and\‘g when x
18 more intenae than y ,be txanaitixe: that is, that if x\ bears this
relation to g, and =z bears it ta 1g, X bears it to ,y.ﬂ This
relationwe aqauma in our everyday liﬁq to be transitive ,./fx\ _
Ve hav? seen, then, that undsr}a éingle hypothesﬁawff faiiiiiqﬁ3m+mﬁﬂk»fl
eral nature almost certainly satts,‘e' by the relationaf ‘is ﬁxnofica—

ably brighter than' - ete,, the ralation between the nensationnquanities

and 1ntensi7ﬁea in question which we have defined as 'is a 1aﬁb degree of

pressure vhaa' tig a lower pitqm than* 'is a smaller degxee-of
brightmaﬂs th&n‘, will gansrata er neries of pressures or toﬂes or

;
£
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q let it be noted, however, that our theory up te this peint, has
been purely ordinal, and that we have not said anything which will
entitle us to treat these pressures, brightnela‘and tones, as qual;
ities. Such a theory can be develeped, but it:;ar more complicated

The
than that here developed, and it starts with tetradic relation, "the

y N
interval beﬂ;‘x{:en Ek and Y;eems greater than that between Wand ¥:, r

rather thanhthe dyvadic relation, "moticeably more intenss than". In
our ordinal theory of sensation- intensities, not omly are we not
entitled to speak of sums or products of lensation#intensitieu, but
we have not even any indication of any way tc correlate tie gcries
of aensation4intensities with the series of real nurbers, and to
treat one ihterval between twc sensation-intensities as equal to
ancther. It is true that we are able to state one form of Weber's
law in terms of the relation of noticeable differemce between the
sensations. We are able to say, for example, that if ﬁ:in a given
sound-datum, evoked by a stimulus of g,vibration per iecond, and.gk
a scund-datum eveoked by a stimulus of q vibrations per second, and
noticeably higher in pitch than &, then, when X is fixed, the minimun
or lower limit of W is constant®.
®* This, I remark parenthetically is the
really correct formulation of Weber's lﬁw
applied to "just noticeable differences .
of pitch-sensation. It invelves abso-
lutely ne freference to®™just noticeable
differences"for it may well be that there

is no datum whose pitch is noticeably
higher than that of X, such that. datum

ol

of lower piteh isnoticeably higher, than X.
Buat L4 ig wsieecl izn:%:gc:?::&é%:hzgirtzggfﬁcetzge;%iJﬁﬂg,
But it is by no means evident that we should take all "just notice=-
able differences" as equal. If we define all "just noticeable
differences" as equal, them we have met yet found an unambiguous
wa@%cf assigning a r@gl number to each sensaticn-intensity, Wh‘ﬁh
is éne of the things we must be able to do in order to be able to

regarditfe. asaquantityez, for we are not thereby given any definite

method of subdividing the interval betwcen twe sensation-intensities




whese members are only subliminallym r_ft anto equal parts.

7 3
If, on the other hand,,vwe take some mM@Bhod of measurement starting

_"'GMba o ion ﬂﬂ-ﬂhu&uquWMJ“’:'
from sensation-intervals as primitivgleand derive rremhtha prepesi-
tion that all "just noticeable meiieeadla differences"ars equal
needs experimental verificatiom in he same sense in which Weber's
law-in either its qﬁantigive or its non—quanti%ive sense needs
experimental verificatiom; and Weber's law mav well bgkrue in one
of thesc senses yet false in the other. Se we see that the proper
interpretation of the notion of sensation-intensity clears %p many
preblems connected with Weber's law.

In conclusion I wish to contrast my methed of handling the
. problem of sensation-intensity with that (f Stout and Stumpf. Stout
and Stumpf see a contradiction in the intransitivity of the ralatién
"is indiatinguish&ble from®, and say that to resclve this centradic-
tion, we must postulate differences of sensation-intensity where none
are secn. They assure unconsciously, that is,that the differences
of intensity between sensations are in the first instance differen e:
between sensation-intensities. We take the differences of intensity
a8 primitive, and derive the intensities as functions of them.
They have te pestulate that the indistinguishability of subliminally
different sensations is due to our 1ﬁability-to perceive relations
of difference which really subsist between them: te us the reiation
of indistinguishabilit  is not merely an ill-perceived quaiitative
idenftity,,but qualitative 1dent;ty is defined as a perfectly deter-
minate logical functiom of indisting ishability.  We postulate
nothing, and nced be bethered by ne gualms of censci pge. as to ther
existence of f @mthingy postulated: we construct all the relations

and cléssep we'need frem&&:*relation,‘""neticeably greater than".

This is the chief methoedelogical point toc motice im this paper, and

WWM, |
T Pervend, Uaiqprodty

is due to Mr. Russell.




