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lies almost entirely with E. H. L. for the former
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and J. M. 3. for the latter. The projected fleld
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" has been decided to publish the results obtained
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data in the form of a detalled technicsl report.

E. d. L,
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1. THE PROBLEM AND ITS EARLIER APPROACHES.

The goal of understanding the relstionshilp be-
tween man's leznguage and hils experience of the
world has been = challenge to linguists, psycholo-
glsts, snthropologists, and philTososhers alike.

The litersture on this toplc may be divided roughly
into two schools of thought. First, there zre
scholars who treét langusge as if 't were a dlrect
manifestatlion of the speakers' heltanschauung.
writers of this persuasion tend to deny transla-
tabllity between langueges. Second, there &re the
nominellsts who regerd languege‘es an arbitrery,
outer form for thought, who bellieve in perfect
translstebility, and who deny that trenslation pre-
sents & psychological problem gt all. Crude 2s
this dichotomy is, 1t cleerly points to the signi-
ficance of the gquestions st stske. If the expon-
ents of the Weltenscheuung thesls were comnpletely
right, communicatlion escross lengusge boundsrles
qoulé actually be reduced to & psychologlcal inves-
tigstion. ''e would study the relztion between
languzge and thet phantasmagoric concept, Weltan-
schauung, and as we gein knowledge on this score,
our understanding of the transletion process would

autom:tically and by lmplicetion be elucidated also.
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If, howesver, the nomnlnalists were right, psychology
28 nothing to contribute to interlingual communi-
catlon. The efficiency of communication between
two lenguesge systems would be 2 matter of "trans-
lating correctly" snd this would be assumed to be
possiblg to the degree thet the translestor knows
his l=ngu=zpes. '

Most suthors are more subtle than these enti-
thetical expositions would indicete. ‘e heve out-
lined these posltinsns in their most drsstic form
to provide a frame for discussion. A close snaly-
sis of the veltemschauung and the nominslistic
clains reveals thét a host of subsldlisry problems
ere conjured up by each thesis and that 1t 1s not
posslble to do a plece of rescsrch which would
slmply decide for one or the other side and thus
peve the way for an early and simple solution of
the general juestion: what concluslions may be
drawn from the fact thst langusges are different
from one another? If we may be intulitive about
this entire matter, both theses seem to have some
merit and yet nelther seems to be capable of draw-
ing a conclusion that is consistent with 1tse1f(and
the facts of l-=ngurgeg, Anyone who has had to 1éérn

more than one language in hils childhood knows %hat
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there is gome translatsbility between the langusges
he speaks, but that this is fer from being a
oge-to-one corrggpondense; tna that there sre gome
realms of thought which seem to be peculiarly zf-
fected Uy onc of hls languages but not by the other.

Among the many contemporary authors who have
written on theAsubject, probably no one has influ-
enced current research ss much as fSrnst Cassirer
end Renjamin L. Whorf. They werc exponents of the
Weltsnschauung thesls and believed that an znalysis
of langusge was immedictely relevant to the study
and description of the cognitive make-up of its
speskers. Thelr works have not been accepted un-
critically but they have stimulated thought about
language in meny disciplines. Hardly any one work-
ing in this area today can deny his indebtedness
to either of these men no matter whether he accepts
thelr 1deaé‘or not,

While Cassirer and Whorf have made great theo-
retical advance over earller work, their approach
had a weakness which is common to virtually all of
the early investigations into language and cognition.
Neither Cassirer nor Whorf was explicit enough on
the nature of the relationshlp which they pur-
ported to describe. They failed to state in gen-

eral, yet concrete, terms which types of behavior



were supposed to be related to which. It 1s true
enough that both of them have cited a mass of em-
pirical facts but since they have not at the same
time provided a criterion of relevance, we do not
know why they have selsctad the data that they have
selected, nor whether it would be possible to mar-
shall facts that would disprove their hypotheses.
The empirical material in thelr writings has en
anecdotzl character which serves to adumbrate ocon-
siderstions of a besically epistemological nature;
it must not be mistaken for corroborestive evidence
of a hypothesis. In fact, it would be in vain if
we were to szarch their works for practical work-
ing hypotheses--hypotheses whose veriflcation re-
quire comopilation of clezrly circumscribed data--
hypothesls that can be accepted or rejected in the
light of objectlve observations.1

The purpose of this paper is to review the
conditions under which language date may contribute
towards verification of a "language-and-cognition"
hyoothesis. We shall develop criteria for the se-
lection of dsta and then delineste a general method
for a formel description of such data, Our approach
1s 1llustrated by a report of a comparative study
into the nature of American English and Zuni color

nomenclatures. The consequences of such resesrch



tor other flelds are also briefly discussed.

II. TYPES OF HYPOTHESES AND RESEARCH STRATEGIES

-

| .Typioalij, ‘a2 hypothesis about the relation
between laﬁguage‘and cognition has the form "linguis-
tic condition C is functiqnélly related to non-
lingulstic behavior X;" we accept the hyopothesis
if X is observed to change with C. Verification
proceeds by studying varying instances of C, ex-
pectling the corresponding K-instances to vary pre-
dictably. For example, Miller gnd Selfrldgea have
hypothesized that the linguistic condition, Order
of approximation to English word sequences, is a

determinant of the non-linguistic behavior, recall

of meaningless strings of words. (We feel justified

in calling this "non-lingulstic behavior" because
the task 1s essentlally that of parroting.) In
Miller's own words:

"...various approximations to English can
be constructed by permitting contextual
dependencies to work over longer and longer
sequences of symbols. If we deal with
word units, a zero-order approximation
picks words at random from the dictionary.
£ first-order approximation reflects the
relative frequencles of occurrence of the
individual words. A second-order approxi-
mation reflects the relative frequencies
of occurrence of pairs of words. And so
we proceed to higher orders of approxi-
mation. As the amount of contextual



determination is increased, the approxi-
mations to English change from sheer glb-
berish to something very like human writ-
tinr. The constrainks of context are .
ereduslly introdused, ond the segudnecs:
besone Aors FENLliEale ses

when supjects try to learn meterials con-
structed in this fashion? An exploratory
experiment has been done with zero-,
first-, ssconé¢~, third-, fourth-, fifth,
and seventh-order approximstions to English
and with pzssages from connected text.

Lists of 10, 20, 30, and 50 woras were used.
Subjects h°ard thevords read aloud onoe

and asttempted to_recall them immedliately
afterward. ...//It was found that/ the
greater the contertual constraint, the
ezsier it is to remember the material.

By the time the fourth- or fifth-order
approxims=tion 1s reached, there 1s little
further improvement. It is the short-

term dependenclss that are most important
for recall. & fourth-order approximation
is still nonsense, It 1s apparently not
important that the sequence of words has

a meaning. It 1s sufficient that it does
not violate familier intraverbal connections
extending over sequences of only four

or five words."3

In this experiment subjects, due to thelr
language tralning, had developed certain hablts
towards the stimulus material of a conventional mem-
ory experiment so that theilr "recall-behavior"” could
be predicted on the grounds of previously ascer-
tained language behavlor.

The language condition C can easlily be manipu-
lated in this design, holding all other linguistic
and cultural factors constant. Instances of condi-
tion C, i.e. orders of approximation to the statis-
tical structure of English, can be selected so as

to form a series of stimull, as it were, where each
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stimulus differs from 1ts neighbor in only one re-
spect, namely the very quality under investigation.
This researchidesign has been called the intra-
cultural method because here the verification of
hypotheses does not depend on eross-cultural com-
parlson.4 It can easily be seen why this is an ade-
vantage: Suppose an anthrojologist wanted to repeat
the Miller and Selfridge experiment in a oculture
where a language 1s spoken that ccnnot be analysed
unambiguously in terms of words. An analogous and
highly pertinent experiment could still be performed
by using any other structural unit, say phonemes.
The anthropologlst could construct a sequence of
speeﬁlsounds such that none 1s a "meaningful utter-
ance" yet each represents a different order of ap-
proxlimation to the sequence of phonemes typicel for
that language. Of course, one would expect thst
order of apoproxim-tion again predicts memory capa-~
city but we wovld not be surorised 1f:;trength,of
the relationship between the two phenomene is some-
what different from the relstionship found in the
English situation. After all, a different unit of
analysis has been used, not to mention the many other
factors that had to be changed by going from one
culture to another. We may characterize this type

of research strategy thus:



Language A:
Cy corresponds to K1
C " " K
Cz " Kil
3 111
- degres of correspondence :: F
Lenguage B:
CI corresponds to KI
C§ cor " . " K
03 " - " K
- " " -
Cn KN

Jegree of correspondence = V
We do not compare the C's of language A.wlth the C's
of lenguage B because they are not quite commensur-
able; the compecrison is between the correspondences
F and V. The reason for doing cross-cultural work
in this instance is tofprevent us from over=genera-
1lizing our theory rather than to‘validate our hy-
pothesis.

~Not all hypotheses can be verified intra-

culturally. Consider the hypothesis: "Aculty of
auditory discrimination between given 1solated speech
sounds is nqt the s-me for subjects speaking d4if-
ferent languages." It is & rather common assumption
that some languages train thelr speakers to make cer-

P
tgin Qépoustical distinctions which in other languages
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do not need to be made. Thus 1t is reasonable to
postulate that speakers of some languages have learned
to make discriminations that other language groups
have not learned. This hypothesis 1s not verified
simply by pointing to differences in phonemic struc-
tures because phonemic analyses are made on pat-
terned sounds--on complex sequences--but never on
lsolated phones. On the other hand, it is the
observed difference in phonemlc structure which
glves rise to the hypothesils,

We might verify this proposition in the following
way. By means of Stevens' Electricel Analogue of

the Voczl Tract? we generate various serles of speech

sounds (e.g. @ series ranging from & given phone Cﬁ
to a given phone taa‘ thus constructing a number of
llnear stimulus continua. The stimull are presented
to the informant in palrs: In the course of the
experiment, every sound is paired with each other
and the 1nformant's}task i1s to indioczte whether

e Judges the :flmuli to be the same or different.
We draw subjects from various lesnguages and compare
their performances., The prediction is that the fi-
nest discriminations made by every speech group fall
on different locations in the continua if the languages

are different. The research design here is:
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Lang. A (Cy) corresponds to K,

Leng. B (Cp) " " Kia

Lang. C (03) w . " Kiiy
If the C's are unegual(i.e. Lf each of these
‘languages requires 1ts speakers to make acoustical
distinctlions which ere saié to be unimoortant in |
the other two languages) the K's are predicted to
be unequal as well, In this case the cross-cultural
approach was indispensable because thé hypothesis
predicated the entire language.

The auestion =rises whether this last hypothesis
mlght have been thrown into a form thet could be amena-
ble to intra-cultursl verificetion. Why, for instance,
could we not have hypothesized that aculty of discrim-
ination 1s sharper between phoneme boundaries than
within phon=smes. If we have several stimulus con-
tlna, lingulsts may be able to map the extent of every
phoneme so that we could characzterize some locations
in the contlnuum as "boundaries" and some as "phonemioc
centers." In this form the linguistic condition: that
1s being predicated in the hypsothesls presents many
instances within every indlviduel laenguage so that
the preresquisite for the use of the intre-cultural
approach seems to be fulfilled. The logic of this
verification would be perfectly sound if the phone-

matization hed been made exclusively on the grounds
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of distributional criteria, that is, if the linguist
had not been influenced in his segmentation by acous-
tical or perceptual phenomena. Of course, 1t can
hardly be maintained that this was the case.
Linguists usualiy take note of their informants'
discrimination behavior in order to establish phoneme
boundarles. Therefore intra-cultural verification
of the hypothesis under consideration would consti-
tute a circular argument.

There.are certain kinds of hypotheses whose
verification seem to be amenable to the cross-cultural
approach, but which, upon & methodological eanalysis,
appear to be unverifisble:. For the sake of illustra-
tion, may we be allowed to present a hypothesis whose
absurdity is purposely pushed to the extreme. Let
our mock-hypothesis be, "There 1s a relationshilp
between language and national character.” The‘de-
sign of ﬁhe pseudo-~verificztion 1s this:

Language Conditions (C's) Netional Character Tralts gx'sz

Japanese: harsh sounds purported to harsh discipline
correspond to ‘
"

Germen: complicated sen- complicated philo-

tence structure sophical thoughts
English: preponderance of " conciseness; thrifty-
monosyllabic words ness

ctulte apart fron the lack of objeztivity of the

data, 1t is obvious that "harsh sounds," "complicated
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sentence structure," and "preponderance of monosyl-
lebic words" have virtually nothing in common except
for the obscure notion that they all belong to
language. Verification rsquires that we know what
we are varylng, which, of course, 1s not the case
here, We have no terams in which to make s comparison
of the C's or, in other words, there are no para-
meters that describe pertinent qualities of the C's
involved. The problem of comparability is of para-
mount lmportance in this kind of reseesrch and we shell,
therefore, devote to it a major portion of this paper,

In view of the incomparability of the C's in
the last example we heve not, in reslity, varified
“anything. Instead we heve merely stated three sub-
hyootheses each of which is still in need of cor-
roboratién. In contrest to this situation, the
previous'hypoﬁhesis, thet phonemic structure affects
- ¢certaln aspects of acoustical per:zeption, has com-
pletely commensureble C's: We can easily describe
and thus compsre dhoneme bounderies in terms of lo-
cations on physical speech sound continus. This
research design hes therefore avoided the pitfall
of a pseudo-verificastion.

The dlscusslon of an intra-culturzl research
stratzgy on the one h:nd and a cross-cultural one

on the other, should not be interpreted as two entirely
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different possibilities. Many investigations are
amenable to either approach although one is usually
more profitable than the other. The following two
criteria may gulde us in our cholce of approach:

A) Upiquity of the linguistic condition (this cri-
terion answers the question "*¥s the phenomenon we

arz investigating a peculierity of one single language,
of a few 1anggages, or of most 1anguages?”;)end.3)

the number of instences of the linguistic oonditlon
within individual langusges. Chart I summerizes the
relevence of these criteria to the apporopriste

cholce of approach.

II1I. THREE CRITERIA FOR THE SELECTION OF DATA

Since langusge is the coordination of several
extremely complex sctivities, it would be foolish
to try to state canonically which lengusge 4:-ta may
and walch may not be used for our purposes. And yet,
the very intricacy of lengusge makes 1t desirable
to have a few gulde-lines to govern our selection
of possible dats perticularly for research that 1s
to be conducted cross-culturally. It is in thils sense
that we offer the following three criteria for the
choice of langusge data: A) universality, B) vari-

ation, C) simdlicity.
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a) Universzlity: This oriterion, when spelled
out, 1is simple to the point of banality. Wwe dwell
on it merely because a survey of the literature shows
that 1t is frequently disregarded. In detail: We
cannot expect to make a meaningful comparison if
the referents of our lexlcal items are not completely
universal, l.e, erist in every culture. The words
meat-pie, respect and learming cannot be translated
into many languages because the referents are typlcal
of our but not of other cultures. The question
whether the Germans have developed their philosophy
becouse of peculiarities in their language, or whether
the complete absence of any epistemology among the
Bororo Indlians is caused by theirs, is unanswerable
and in that sense absurd, not so much because the
implied relationship 1s necessarily false but because
it 1s theoreticeally impossible to verify it. Com-
pare now a hypothesls that concerns a universal
referent, say time, Suppose we had two languages,
one of which has no speclalized words for time-denotation
whereas the other language has an elaborate termin-
ology for time periods of various durations as well
as means for the description of sequénces and tem-
poral relations. Since the speskers of both languages

live in time it would not be altogether unreasonable
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to investigate whether the time experience for the
two peoples is affected by the linguistic conditlonm.
We could verify this hypothesis in a number of ways.
It would be possible, for instance, t§ construct a
memory test where a certain sequence of time intervals
of varying duration would have to be recalled, the
act of recall consisting of a sequential pressing
of various kinds of buttons. In thls case the two
instances of Condition C are two types of lingulstic
treatment of the time continuum and the lnstances
of condition K would be the recalling of temporal
stimulation. Thls hypothesis is verifilable because
the two instances of condition C are commensurable
inasmuch as a unlversal referent 1s involved.

b) Variation: It has been pointed out that we
cen "manipulate,” so to speak, the langusge-end of
the lenguage-and -cognitlon spperztus by means of
the cross-cultural approsch. This msans that our
"research will be interesting if the instances of the
language condition C, while commensurable, are not
identical. For otherwise we have no variation and
we can not expeot any changes in cognltive behavior
either. Take the example of the previous paragraph
but suppose that we had used some other languages.
Now, these other languages have temporal words with

exactly the same denotata. Remarks asbout time in
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one language can be translated into the other without
the sllightest distortion. 1In this situation it
would not be very interesting to subject the speakers
of the two languéges to the memory test because if
the two groups attain the same score (as we would
have to predict) we would still have no evidence that
there‘was any felation between the performance on
the test an& the structure of the langusges. The
causal factor in the memorization may have been,
for all we know, a biological one that did not change
in the coxparison. If, to the oontrafy, the per-
formance on the test had been different for the two
kinds of speakers desplite the fsot that the language
cohditions had been held constant then we would know
that such difference was not likely to have been
caused by the languesge situation, Such a negative
result could also have been obtained had we chosen
languages which, instead of belng ldentlcal with
respect to temporasl distinctions, were describably
different; for in thls case our réseerch can also
confirm our hypotheslis which, in the 2bsence of con-
trolled varlation 1s imposslible. The better we can
describe the difference between two instances of a
particuler language condltion, the more interesting
our work will bé‘°

c) Slnpliéity: Commensurabillity depends on our
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construction of descriptive parameters. A Wrist-
watch and & hog are commensurable if we compare
their welghts, i1.e. describe the two in terms of
the parameter weight. But this peremeter leaves a
lot of aspects undes:ribed that are of importance
to us when dealing with wrist-watches or hogs, If
we want to know just enough about these two items
80 as to decide how to ship them from one suburb to
another, a few other descriptive perameters in ad-
dition to welght would be necessary, e.g. volume,

alr consumption, need for careful handling, etc,

Eveluating the difference between any two things
becomes more difficult the more parameters are needed
for any particular déscription. If all objects were
sold by weilght and the price per pound were umlversal,
the description of the difference between a wrist-
watch and 2 hog would be easy from the point of view
of price; from the shipper's point of view the des-
cription of the difference between them is more dif-
ficult; e2nd from an ontological point of view 1t is
practicelly impossible and, of course, absurd. Coming
back to lenguege symbols and thelr referents, there
are many words thst ﬁave universal referents, satis-
fying criterion a), and there may also be reasonably

 varied linguistic treatments of such referents,
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satlsfying criterion b). But the simplicity cri-
terion 1s only rarely satisfiled. Take the word
Justice and its referents; If we wanted to describe
objectively those soclal actions to which the word
is applicable, we would need a very large number of
dimensions or parameters. The coordinzte system
‘that would result (and by means of which we could
describe all such actions objectively) would be so
compliceted that 1t would become very difficult to

describe parametrically the difference between one

group of actions called Jjustice in one culture and
another group of actions called Jjustice or its trans-
lated equivalent in another culture. There 1s one
realm of words that satisfies the simpliclty as well
as the other two criteria. These words constltute

the language of experience.

LV. THE LANGUAGE OF EXPERIENCE
AND THE STRUCTUBE OF ITS REFERENCE. .

By language of experience we mean the words
and morphemes that refer to the most elementary form
of experience such as the sensation of temperature,
of humidity, or of light. Nothingroan be more apropos
to the Cassirer-Whorf thesis than to study the

language of experience and its relationshlp to cog-
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nitive processes. The study of language behavior
elicited directly or indirectly by specific and easily
described stimull will enabie us to discover whether
there is any transfer of learning from acyulred
language behavior to non-lihguistic behavior.

It should not be difficult to see how the
language of experience satlsfles the three criteria
for the selection of data. The world over men 1is
equipped with the semé sensorium. He may not always
make the same use of it but the sénsory mechanlsmg
are there and the basic sensory stimull are avalla-
ble to him everywhere. It is a falrly safe guess
that it is possible to refer to elementary sensations
in virtually every language, end 1t is quite lmma-
terial to this claim whether languasges differ in
their linguistic treatment of the referents, Nor
does it matter here whether some languages have so-
called '"ebstract" or unliversal terms such as our
word green or whether they have, instead, one word
that refers to the green color of plents and another
that 1is used only for greeﬁ paints or green objects.
In either cese there 1s & language of experience :
vith common referiuts and thuc the regulrescut o
‘universality is met.} As to the criterion of varia-
bllity, the lenguage of experience promises to be

rather interesting, if we may judge by the smple
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literature on the subject.

The criterion of simpllicity of the referent 1is
much more e=z8y to satisfy in the case of the language
of experience than for most other words with deter-
minable referents. This is due to the fact that the
stimull of sense perception can in most cases be
ordered in systematic ways and the ordering systems
provide frames for description. For instance, we
cen order thermal stimull on a single dimenslon of
intenslty such that any thermal stlimulus has one
and only one place within the continuum. The same
thing is true of gustatory, suditory, and many other
types of stimulatlon except that more than one dimen-
slon is frequently necessary for exhaustive ordering.
It.is p08sible to obtain stimull that differ from
one another in only one perceptual quslity, e.g.
ldenticel 1ron bars heated to different temperatures,
samples of water of different degrees of sweetness,

a pure tone in various intensitles, etc. Thus des-
cription of the referents or renge of referents of

. the wordééngg,Agﬂggg,_}ggg'oan sometimes be sccom-

plished with a single persmeter and very often with
as few as two or three. ﬂ

Turning now to the structure of the reference
of the language of experlence, we must be allowed

to dwell for a minute on what may seem to be very
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obvious points. Suprose we have an apparatus by
means of which we cen produce stimuli that differ
from each othér in only one respect, say a serles
of white light patches qf varying lintensity. We
show these patches to the speakers of a given langusge,
say English, and then ask them to give & name to
every shade of light. In the course of the experi-
ment, we may have flashed in random order a hundred
different shades on a screen. Yet the verbal response
will consist of not more than four terms; white,
light gray, gray, derk gray. (There may be an oc-
casional attempt to characterize the grays still
further,.e.g., smoke gray or Oxford gray, but such
qualifiers.are sertain to ocour irregularly and with
very little inter-personal comsistency so thet we
canmot accept them as standard Engllish usage.)b From
this 1t is apparent that a verbal response 1s not
given to just one stimulus but to a group of Eimilar
but not identical stimuli. In learning a language,
the child 1s taught not only how to respond to a
given stimulus but also how to generallze the response.
He learns that a number of different stimull con-
stitute one group, and it 1is not always easy for him
to discover the precilse locatidn of the boundaries
of the group.

After having asked a sufficlent number of Eng-
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1ish speakers what néme they would glve to the vari-
ous shades, we can determine where the boundaries
of the English response clesses are 1in the intensity
continuum. Thus we 1earn'how-Engligg:g;Lups tegether
various kinds of light stimull. Ifithis procedure
18 repesated with speckers of some other language,
the two kinds of‘gfouping érrangements can be com-
pared and we may thus ascertaln whether there is a
difference between them. - Should we find that a d4dif-
ference exlists--and the odds are in favor of it--we
have observed what has been called a code phénomenon?
A code phenomenon is a characteristic feature of a
specific language--a piece of lingulstic behavior
- which 1s essential for efficient oommunieatidn via
langusge. It is distinct from a message phenomenon
by which is meant the subject matter a communicator
chooses to speak about.

This type of investigation only shows that in
a glven language a certaln range of stimull 1s dealt
with in such-and-such a way. It must still be deter-
mined whether there is any trensfer frbm the observed
speech behavior to some non-linguistic type of be-
havior such as recognition or retention. This lat-
ter question cannot be answered a priori (as,has
frequently been done in thé past) but is a matter
to be ascertalned empiricelly. Nor should we expect

that there will be one general answer. Speech be-
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havior may affect memory but not perception; or it
may affect probiem—solving ability but not other
kinds of leerning. Only empirical-and systematlc
research, experimental or observational, can give
us a clus as to the relstionship between language
and cognitive processes.

We have mentloned the coamparison of "groupling
arrangement," 1.e., comparison of the ways in which
an identiczl response 1s given to a group of different
stimuli. How cen one make such a comparison? Sup-
pose a set of'stimuii were arranged in terms of a
uni~dimensional continuum. In one language the con-
tinuum 1s cut at a given point into two groups. In
Portuguese, for example, the temperature continuum
1s cut into quehte and frio (intermediary words such
as tepido or caldo are rarely used in collogulal
speech). Any~st1mu1us above the cut eiicits word A

Fig.l

(say guente), and any one below it word B (frio).
Another language, for instance English, makes two
cuts through the same continuum so that three groups
result (hot, warm, and cold), ezch containing stimull
eliciting words a, b, snd ¢, respectively. If speech
bshavior were so simple as to provide one or more
clesr cuts through a continuum, constituting easlily

detectzble response thresholds, the comparison of
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’stlmulus groups would be very easy. The groups
could differ from one enother in only two ways: They
could differ in range (one 6om9rislng mors just-
noticeably-different stimull then the other) and
they could differ in absolute location within the
continuum. These two parcmeters would be in funo-
tional dependence ( 8 variation on one parameter is
- concomitant with a variation on the other) so that
the comperison could be accomplished by simply‘sta-
ting, in physical terms, the poslitlon on the continuum
of all the cuts involvad: Unfortunately, langusge
does not work this way. Instead of makling preclse
cuts and providing sharply defined groups, the boun-
daries between groups tend to be rather fuzzy. In
very many areas of disoourée (even within the language
of sensory experience) the entire grouping structure
is in a state of flux. According to the wider con-
texts wilthin which sense-terms occur, there may be
gréeter or less flexibility of where to draw the
line between two groups. Take for instance the words
loud and goft. A certzin nolse may be called soft
if we speak about airplanes, but loud in the context
of automobiles. Contrast this with the use of the
word yellow which is ruch more stablaz. Verbal or
situational contexts have relatively little influence

Hhis
on the usage of \these words. The degree of fuzziness
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or flexibility appears to be a significant code
phenomenon that deserves to be taken into considera-
tion when compa+ring grouping arrangement.

(Fig.a.) .

Figure o 1s a more reallstic representztion of
how a lenguage might deal with a linear stimulus
continuum. It can be seen that the complete des-
eription of the stimulus group to which a given word
is applied, requires more parameters than the two
mentioned before. Besides width and absolute posi-
tion, the probability grsdient (the particuler shape of
the curves) and the symmetry of the groups, as well
as that of the transitlion areas, are further end
distinc€ parameters. The probability gradient can,
at least theorsticeslly, vary in so many ways that
a number of "sub-parameters" may be required or de-
sirable. Further complications in the description
of the groups are introduced by the fact that the
stimull impinging upon our senses can only rarely
"be arranged in terams of a uni-dimensional continuum;
two-, three-, or more-dimensional continua are much
more common.

The choice of any parameter is, of course, always
arbitrary, the criterion for the choice being ocon-
venience. At this point we cemmot lzy down hard and

fast rules on which parameters are to be used. Thils
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is sométhlng thet will have to be worked out by
trial and error and in conformity with the alms of
the research. As & general directive, it may be sald
that before the actual descriptive work begins, the
investigator must study first the nature of the
.stimulus continuum, and second, the most likely
properties that a stimulus group within that ocon-
tinuun ﬁight heve. From 2 realizatlon of these
properties descriptive parameters may be der;ved,
bearing in mind, of course, that some of thése para-
meters mey prove irrelevent to the research alm, as
well as the possibility that unexpected propertles
may emerge from the research itselfl re:uiring again
the development of other appropriate parameters.,

. Whatever appeers as abstruse in these theo-
retical consliderations wlllbbe clarified, we hope,
by a corplete demonstretion of our approach, using
color terminology for an illustration. The pedantlo
presentction in terms of "steps," was edopted simply

for the sake of'clarity.

V_DEMONSTRATION: COLOR TERMINOLOGY
The study of minute details such &s gdvocated
here 1s anathema in some schools of anthropological

thought. As Redfleld has polnted out:
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"In places the invention and teaching of speclal.
procedures heve gone ahead of the possibility of find-
ing out anything very significant with thelr aid.

It 1s certainly desirable to be preclse, but it 1s
quite asngeedful to bg precise about something worth
know}ng. ‘

Among the grgatest achievements of modern Anthro-
pology is the trénd towerds the study of functional
relationships, connections, structures rather than
isoleted fects, and the srguments that have been
leveled against "etomistic!" methods in ethnology
are certalinly sound. On the other hand, we must
not forget that it is julte possible to see connec-
tions where there are none; to dezl with "structured
wholes" that are the product of a flourishing lmagi-
nation. A sound theory can be erected only on the
grounds of reliable date. In the éoclal sciences
it is not always easy to gather deta thest can lay
claim to objectivity, a problem which appears to be
particularly acute in the kind of research we sre
concerned with here. The excluslve purpose of thls
section is to make explicit the prosedures by wﬁich
we gather deta. Obviously, the dsta themselves "prove"
nothing. They are generated so as to have some hard
facts which cen give rise to & verifiable hypothesis.
We agree that on the theory-forming level we must
detach ourselves from the immedlately given, and

rise to a level of abstraction that permits us to

survey synoptically the indiviaual facts. But we
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inslst that this phase must be preceded by one in
which these facts are established objectively and
in complete disregard of the particular theses that
we should like to see proven.

Step I. Study of the Discriminanda

Our knowledge of a given langusge will usually
determine which kind of sense-perception terminology
we wish to study. ke may be struck by & peculiar -
vocabulary in the erea of smells, of touch, or depth-
perception. Whatever our cholece is, 1t is essentlal
that we famlliarize ourselves with the most important
psycho-physléal veriables of the stimulue-materia1.9

A word »f warning is in place here. One of the
layman's most common misconcestions 1s that he assumes
a lineav'relet;oPship between physicezl variation of
the stimuiagg;;a psychologiéal varliation in percep-
tion. There 1s, however, no suéh linear relationship.
A tempersture differential of 10° Centigrade is not
always percelved as the same differential. The d4dif-
ference between two objeots, one ~-30° C. and thé
other —20O C., may, under certain conditions, seem
smaller then the difference between two objects, one
of which is 37° and the other 47°. It is important
to distinguish between physical and psychological
descriptions of stimuli. In physical description

we mecsure the étimulus, and describe 1lts variation
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in terms of some physlcelly constant mesasuring unilt,
and disregard our body's ability to perceive directiy
the varlation measured. In psychologlical description
the measuring unit is also constant, in a sense, but
1ts constency 1s of a perceptual nature. A scale
made up of such units tells us how differently we
perceive two stimull but it tells us nothing of the
physicel nature of the varletion. The problem of
psycho-physices is to find the rules by whizh a psycho-
logicel verieble mey be translsted into s physical
varisble. Such trensformetion rules have bzsen worked
out in the fields of vision and heering, but much
étill needs to be done relative to other sensory pro-
cesses. For our research it is essential to have
at our disposal psychological scales by means of
which we may meesure and descrlbe a stimulus in
terms of its perceptusl qualities. Furtheramore, we
must be able to obtsin series of perceptually equi-
distant stimull elong such scales and the stimuli
must et the same time be describeble in ohysical
terms. The procedure is 1llustrated by the followw-
ing considerations about color.

If we were glven e grest ﬁumber of color samples
arid asked to arrange them in a systemnatic fashionm,
we would soon diszovar thst it ;s not possible to

order all of them in terms of a single criterion.
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For instance, the spectral order would lesve us with
& grezt number of colors such 2s black, white, gray,
and'all sorts of pastel colors which would appear
to have no place in a series composed‘of the colors
of the rainbow. With a little further concentration
on this ordering geme, we will discover that the
necessary number of criterla for assigning every
single color (chromatic and achrometic) a logical
place in a system or catalog.is three (provided the
surface or conditions of reflectance are held con-
stant for all c:o].c:x's)"."~ These criteria corresjond
to the three percsptual attributes of color; hue,
saturation, and brightness in the terminology of the
Optical Society of America (OSA). An objeotlve
definition of these attributes 1s difficult inasmuch
as they sr= phenomensl varisbles thet havé no per-
fect corvesmondence with one single vhysicel oroperty
of the stimulus;10

Nonetheless, these attributes are a psychological

reality which cen be studied without getting caught
in the traps of interpersonal relativity. The only
requirement is thet scales be ﬁeveloped which are,
ceteris paribus, invarliable for one group of obser-
.vers,. say, the Engllish spesking adult population of
the Unlted States not exdeeding the zge of 50. That

is to say, we must be able, as in fact we are, to
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calibrate these three dimensions in what eppear to
be perceptuslly uniforam steps for zny observer within
‘the defined population.

The traditional and most convenlent way of com-
blning the three pereeptual dimenslons of color into
a coordinate system is a cylindrical continuum.

(Fig. 3)
In this continuum, hue varies with engular distance
or position around the vertical axis; brightness
varies with helght or positlion along the vertiocel
axlis; and saturation varies with centrality or dis-
tance from the vertical axls. The locus of achro-
metic colors 1s the axls itself whereas all other
posltions specify chromatic colors. Thus every con-
ceivable color has & distinect placé in this continuum,
which is technlcelly known as the psychologlcal
color solid or color space. Nickerson and Newhallll
point out that an ideally constructed color solid
would have the followlng properties:

The dimensionei scales would be celibrated

in perceptually uniform steps; the units

of the several scales would be equeted;

the surface of the so0lld would represent

all colors of meximum saturetion; the

volume would be representative of all colors

which are perceptibly different...

The same authors have actually constructed a

three-dimensional model of the psychological color

solid.
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(Fig. &)
The irregular shape is due to the fact that the sensi-
tivity of our eye veries with brightness and hue.
The model shows that at a higher level of brightness
we cén discriminate fewer steps of saturation than
at a medium level.

Thenks to the meticulous research of varlous
speclalized committees of the Optical Soclety of
America, the construction of scales has now been ac-
com)lished by means of which it is possible to spe-
cify for eny color its perceptusl properties in terms
of the three dimensions. At the seame time, there
are convenient and simple wseys of converting the
perceptusl specificetions into colorimetric data,
thus equeting parcaptual to at least one type of
physically determinable »ropertles of colora12

Since we are proposing to use the three percep-
tual dimenslons &8s a metalanguage in terms of which
we could descrie the referent of eny color tern,
we might psuse to ask in how far the coordinate system
arising from the use of these dimensions might it~
self be culture bound. There are clearly two ques-
tions involved; the first is whether the dlmensions
hue, brightness, end ssturetion are universcslly ap-
plicable; and the second is whether the callbration

of these dimensions 1s reliable. For the time being,
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we may lsave the flrst question unanswered, realiz-

ing, of oourse, that there 1s nothing "naturel, loglcal,
or necessery" in these dimensions. For our purposes
these are convenient mezsuring sticks that enable

us to describe crbss-cultural sinilerities or 4if-
ferences.,

The question of reliable callibrations is of
greater interest. Ethnographlic data on the percep-
tual abilities of »eoples in verious cultures refer,
31thout.§xce9t16n, a8 far as we know, to learned
skills. Reports on hlghly sharjened discrimination
of sounds, colors, or sizes sbound, yet no trust-
worthy sourée seems to have asserted.in recent tilmes
that there are actual differences 1n biolbgical po-
tentialitiles within the humsn specliles. It 1s now
usually assumed thst the healthy offépring of any
parents could be placed in any culturecl environment
and thereby azquire 211 the culturel traits thst are
typical of the members of thet oculture. In order
to measure the jerces>tual skills fostered by a par-
ticulsr culture; we need some kind of a standard.

One way of obtaining such & stzndard would be to

take a reosresentstive sample of adult Anglo-American
subjects and determine thelr perceptual difierential
threshoids. In ap)yropriate field work we can then
ascertain how much other peoples' performence differs

from that of our reference group. Slligntly more
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interesting results can be obtalned if we do not
only heve one reference group consisting of "naive"
subjects, but lnvestigete at the same time how much
we can improve the discrimiaatory sbility by inten-~ '
slve discrimination treining. e might; for instance,
work with one reference group consisting of "naive"”
Americans snd one consisting of "trained Amerlcans,"
and compere these wlth equivelent groups from 4if-
ferent cultures. It 1s interesting to note thet the
pefceétual spacing of the Munsell colors was obtained
by using & highly trained group of #ubjects.

Step II. Theoretically »ossible properties of
stimulus groups, glven the nature of the continuum.

We must now ssk oursslves what would a group
of stimuli thet are capable of eliciting identlocal
verbal responses look llke? How could such groups
(henceforth simply referred to as gcategories) dif-
fer from one another? In what terms shall the com-
parison of categorlies take Place? A number of des~
criptive parameters will have to bé singled out,
and the choice of such parameters‘will largely be
gulded by the naéﬁéé of the stimulus continuum.

In our illustrstion with color, we have seen
that the continuur is three-dlmensional. It is esti-
mated thet the color solid, i.e., the continuum,
contains several million elemental, discriminable

13

units whereas no color terminology 1s known to
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erceed the order of mzgnltude of a couvle of thou-
‘send: words. Clearly, grouping of discriminable stim-
uli takes plaze and the resultiﬁé groﬁﬁs are three-
dimensional, 1.e., the stimull vary and'éan be des-
cribed in termsvof three attributes. In practice
this 1s even ﬁrue of the cetegorlies defined by our
terms blaczk, gray, white,'although in this case the
attribute hue 1s reducéd to minimum variation.
(Visualize this by letting red, blue, or green fade
out. There comes a point where the colprs‘afe so
extremely pale that one would ordinarily call thea
'Jgray,valthough:whén these three grays are put next
to éach other, one might distinctly see thet one 1s
slightly reddish, one bluish, and one greenish.)

If three-dimensionslity is & property of color cate-
gories, what are the ways in which these cetegories
cen differ, what zre the parémeters we should use?
Here is a tentative list. Perzmeters 1 through 4
describe the categories by themselves.

1. Size of Cztegory: A color word may be re-

gervsd for a vary limited number of stimull (such

as the word orsnge) or 1t may cover @ great varlety
of stimull (such as the word green). Thus, a cate-
gory may océupy large or smell volumes of space with-
in the continuum.

2. Focus: If we study @& little closer the
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stimull in a category, it appeers that some of them
are more likely to -elicit a glven verbel response
than others. We can think, for instsnce, of a color
that is more typically yellow than enother one,; yet
both will be called in oréimsry parlance "yellow."
We shall use the term foous for that cluster of
stimuli which has an evtremely high probsbility of
eliciting one distinct verbal res>onse. Three‘sub;
perameters are now needed to describe the focus and
“the relation to the entire category of stimuli which
is referred to by the same term,

2a. .§ige'of'Focus: Obviously, the size of

the cluster of stimull that meet the prescribed re-
quirement might turn out to be an interesting variable.
2b. Centralitx of Focus: The focus mzy or may
not be located in the center of the categery. For
instance, the focus of the category corresponding
to the t=nglish term blue is located nezr the peri-
phery of its cétegory, a fzot which has been deter-
mined empiricelly.

2c. Stability of Focus: If there is no agree-

ment between informents sh2re in the ¢olor spece the
most typle=sl fegresentative of a glven catsgory is
located, then there would be no stimulus with a high
probability of eliciting one and only one verbal

response from the speech community at large, and con-
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sequently there would be no cluster of stimull which
would meet our definitibn of focus. Nor would we
speak in this case of "st:bility," for stability 1is

e function of inter-individual agreement. Note,
however, that there are two distinct types of such
agreement: First, informants may agree on the abso-
lute location of the focus in the color space but
they may disasgree in the position of the enveloping
cateéory. The category for the English blue is again
an example of thlis. Subjects were found to 2gree
which of a number of color sémples_is the moest typicel
blue, yet there was little ggreement on whlch colors
constitute border11n9 cases, 1.e., neither blue nor
green. Second, subjects mey with great regularity
conslder the topologlcal center of the ceztegory as

the focus wlthout; however, being perfectly agreed

on the loaaﬁion of the wholé category within the
color-space. There 1s no exempie for this possibi-
lity in English.

3. Homogenelty within Category: This is the

ratio of the size of the foous to the size of the
cetegory. A number of sub-variables might be devel-
oped from the notlon of homogeneity of which we glve
only one example:

3a. 3ymmetry of Probzbility Crcdients within
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Category: The probsbility referred to here is that
of 2 given stimulus to elicit a given response. One
kind of asymmetry results from a decentralized focus.
The resder may easlly visuclize other types of asym-
metry. |

4. Width of the Transition Arsa between Two

Categories: The point at which a cetegopy ends end
a transition area besgins is, of course, arbitrary.
In fact, the usefulness of the very notion of a trans-
ition arsa depends upon the conditions encountered
in further reseesrch of this kind. If we find oc-
casionally a very fuzzy sort of cetegorization (so
that there are extraordinarily large nuumbers of bor-
derline cases) this notion may prove quite useful.
The following two parameters describe the color
spaze as & whole, ratheb than the 1ndividuel cate-

gories.

5. Cztegory Lensity in the Color Space: Obviously,
the color space may be divided up into a few gross
reglons or into a2 great number of smsll ones. The
mére categories are Qrowded into the continuum, the
denser we shall say it is.

6. Csotepory LCistribution throughout the Color
Space: A number of smell and sherply defined cate-

gories may be crowded 1n£o one area of the continuum,
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whereas in another part of the space there are only
a few large and fuzzy categories. This is precisely
the case with the English way of sub-dividing the
oolér space. Pink, red, orange, brown, and yellow
are tightly packed into about one-third of the color
spece; green, blue, and purple occupy the remeinder.

These parzmsters describe the most obvious ways
in which the referents of color terms may vary.
The investigator who intends going into the field
will, of coursé, consider also other varlables, e.g.,
variables of codifizstion. Exsmples would be the
comparison of the relastlive frequency of occurrence
of color terms or the phonologizal or morphological
structure of that word class. Elsborastion of this
point behooves the linguist rather then the anthro-
pologlst or psychologist.
Step III. Preparation of appropriete test materials.
In Step I we examined how stimull can be graded
on a perzeptual scale. In Step I1 we examined the
theoretically posslble ways in which stimull might
ﬁe grouped together. If we wish to describe the
ways 1n which they are actually grouped by the speakers
of any language, then our next step is to prepare
a representative sample of all possible stimull so

that we may investigate how verious languages deal
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with them. We must be certain thet our samnle of
stimull is adesuate in size and that the selection
of material 1s not blesed by our own cultural frame
of reference. Reverting to the field of colors we
need a rather large sample to reprssent the color
space satlisfactorily. If we did our research wlth
a small collection of two or three dozen colors, our
résearoh may be seriously distorted unless some spe-
cial precesutions are taken. Man can discriminate
well over a mlllion colors under ideesl conditions
if our counting criterion 1s that the subject must
be 507 certzin that two shedes are different from
one another (this is the standard meessure)., With
greater exigency on his discriuzinatory ebllity (say,
the subject must be 1007 certain that two shedes are
different from one another) and under less favorable
testing conditions, one e¢en sfill distinguish over
a thousand different colors. For simplicity's sake,
let us conservatively assume that the size of the
universe which we want to sample is one thoussnd.
Most color terminologles e&s found in naturel langueges
(1.e., excluding specielized discourse, ad hoc names
such as the color of a peacock festher, or deserip-
tive phrases achieved by the use of modiflers or com-

binations ‘of basic terms) do not exceed ten teras
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or so. 4if we further assume now that each term re-
fers tova category with a focus consisting of a
cluster of fouf stimuli (&istinguishsble colors),
then zltogether we hzve only forty stimull in our
universe which ére typlcel representatives of the
existing oolor—oategorieé. Now, if we scmple 25
instances of this universe we camnot expest by the
laws of probsbility to draw more than one single
focus color. If we draw & semple of 6ne hundred,
we cannot expect to have more than four focus colors
in our sample if blind chaence were operating. In
actual fact, blind chance 1s not operating in this
procedure, but the cards are stacked agesinst us, ve-
cause the forty focus colors are not distributed
randonly over the universe. First of all, they are
clustered in the foci; second, the focl themsélves
are far from being distributed evenly throughout
the color space. Under thess circuamstances, none
of the assumptions underlylng rendom sampling methods
can ve made. The situastion is still worsened if we
go into the fleld with a collection of soms 30 odd
colors which, insteed of having been drawn rendomly,
have been selezted for appeering to the investigetor
as "clear and definite" colors. In this case we
may be pretty sure that the collection includes =t

least all of the focl of the investigator's own color
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categories and that he has thus blased the ssmple
to begin with. |

An gccurate plcture of how the color spaée is
cetegorized by a given langusge cannot be obtailned
wlthout the 1n1pial use of a color colleotiop of at
least 500 perceétually equidistant colors. In
other words, it will be necessary to cover the en-
tire color space in such £ way thet apporoximately
every other absolutely identifieble color is repre-
sented. There are several such collectlions svailable
c&mﬁercially. The oldest one 1s RBidgway's Color
Dictionaryl¥ containing 1,113 psinted color szmples.
Unfortunately, no spectrojhotometric snalysis has
been made so far of these colors so that their speci-
fication in psychoghyslcal terms 1s ineccurate.
The “ermen scientist, W. Ostwald, has publlished a
15

Farbenatlss of which there are several editloms,

the esrliest of which contains over 2,000 color sam-
ples. For this collection various colorimstric meas-
urements are svaileble, but the publicestions ars

not easily aczessible to the American scholar.16

Also the coordinste system used by Ostwald is slightly
different from the cylindrical one discussed earlier
which is the one best known in this country. A

very popular and not very exoensive work is the
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Dictionari of Color by Maerz and Peul.l? It con-
tains 6ver 7,000 different~oolors arranged in con-
venient charts. The preztest drswback of this book
1s that the color samples are printed and not hand
paintéd and thet no colorimetric dsta are avallable
for them. |

By far the most desirable color collection is
that oroduced by the Munsell Colof Company,18 8 re-
search foundetlion devoted to the stendardlzation
and specifioatioﬁ of color.19 Theze colors have been
subjected to bsyohologioal, psychophysical, and colori-
metric analyses so that we can easily inform our-
selves about any of the most lmportant propertles
of our test material. The foundetion sells any num-
ber of color samples elther individually or in the
form of cherts or atlases. A4ll samples are hand
peinted and the charts are arranged so as to repre-
sent horizontal or vertlicel sections through the
cylindrical coordinste system mentioned.

(Fig. 5)

There ere glso cherts svallable thet show the
"outside" of the color solid, i.e., 8ll hues through
211 levels of brightness at thelir highest degree
of saturstion. The perceptusl attributes hue, brightness,

and saturation are celled in the Munsell System hue,
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value, and chroma. The system provides for & hundred-
step hue scale, ten levels of brightness, and 20
degrees of saturation. Over a thousand color samples
are cerrled in stock but the foundation willingly
produces any color "between" the stocked notstlions
upon request. Thus the collectlion provides us with
en ideal instrument for the explorafion'of color
terminologles.

Step 1IV. Fileld Work

In this phese of the work we csn no longer
generalize the method to apply to any research on
the leﬁguage of experience. Field technlques have
to be worked out in accordance with the particular
problems posed by the individual project. ye oegin
our work by meking up a list of color words: the
langusge. Without confronting our informants with
any color material whatever, we complle as complete
a list 28 possible of all color terms and qualifiers
they use. If we work in e litefate.éociety, we can
substitute.written documents or dictionaries for
informents. In an 1lliterate soolety we ask a num-
ber of individuals to recite all the ®olor words they
can remember. Occasionally we may find that in
this complilation the terminology seems to take on

staggering proportions. If all of our informants
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aspear to be equelly femiliar with every item on
the 1list we must assume that the actually spoken
languége comprises a very complex color terminology
indeed. In most ceses, however, it will become evl-
dent at once ﬁhat only a tiny fractlion of these
long and lmoressive lists constitute common coin in
the lengusge. The vastfmajérity of words will have
no sharply defined meaning to the population at
large., Wwork with the informants continues until
we are sure that we have a llst of ocolor terms that
includes all those words which are familiar to the
majority of the speakers.

Neit we show our color charts to informants
(preferably a fresh group of people), but instead
~of pointiﬁg to one'or the other color and esking
whaéfyou call this or that and thereby predetermining
the sub-division of the color solid, we take 1tem
b& item from our terminologicel compilation aﬁd askb
the informants to point oﬁt which of the color chips
might be called " «" Bach informent records
hls own answers in the fdllowing way. Clear acetate
sheets are placzed over the color charts and with a
soft chlna-marker the informent draws a map on that
sheet so as to include all of the color chips which

are subsumef under one name categery. The informant
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is also asked to mark with an X the one color chip
which to him seems to be the most typlcal case of
the color in question. Before removing the scetate
sheets, the fleld worker writes on them the number
of the color chart, the names of the color categories
outlined, and the informant's name.20

In this phase of the work at least five inform-
ants should be used so thet we may study the fluoctu-
ations in the location and size of the maps and their
respective foci (merked by the X's) resulting from
interpersonal differences. From this type of data
we will be zble to make measurements 6n the six para-
meters outlinéd acove. In whet terms the meesure-
ments are mszde and how such notions s focus, cate-
gory border, or transitlion area are defined are
again matters of convenlence. In a study conducted

by Brown end Lenneberg,21

i1t appeared that one of
the most interesting aspects of color terminolégies,
and probesbly of the languege of experience at large,
is a variable termed codebility. This is a measure
of the efficiency with which a color or other sen-
gory experiences may be transmitted in a given |
language code. If a gilven color stimulus has a word
reserved for it alone and 1f that word and its ref-

erent are well known to everyone who speaks that

langu=ge, then the lingulstically encoded color
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experience can be decoded with great efficlency by
anyone who knows the code; we may be fairly certain
In this case thet the decoder.can refer back to ex-
actly the same color to which the encoder had re-
ferred originslly. On the other hand, if a color
has no unilverselly |mccepted nsme or if there 1s no

good agreement on what color 1s meeant by a glven

" term, then the "nameless" color cennot be transmitted

over the code nor cen the sending of the meaningless
term result in proper decodification. |

Some 1nferencé as to codability may, of course,
be made from the mapping data. Howevef, it nay be
desirable to gather more accurate data for the com-
putation of codability than is possible.ffom the
maps alone. Thé following procedure 1s recommended
for this. |

From the maps we choose those colors which

appear to‘'be the oentervof the foci. To the number
of focal colors we add again approximately the same
number of colors, choosing them so as to give us an
even distribution of colors throughout the color
space. All colors sre then mounted on cerds and

the method indicated by Ray22 is followed except

' that we suggest that before each informent nemes

individual colors, he be shown the extent of the
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entire sample of colors to be named. This is essen-
tial because in meny lengusges various degfees of
precislon in naming are possible. In a contert
where only three‘colors-have to be distingulshed,
we might c2ll something red which in snother context
would be called dusty rose or pale Jurplish red.
The entlre qolor set must be presented to at least
10 informents because what primerily interests us
in this phase is the degree of unanimity with which

a color is named.

VI. A SAMPLSE REPORT: ENGLISH ANLC ZUNI COLOR TERMS.

The dates are derived from the testing of 24
English-speaking and 12 Zunl subjects. For the
fincet orann Hanvreand and Rednliffa atvdents were used,
exoluding anyone who was found to be color -blind
(determined through ﬁestlng with Pseudo-Isochromatic
Plates), who had had unusual training in discrimin-
ating colors, who was not a native spesker of English,
who hed lived abroad for any length of time, or who
héd receilved more then a few yeers of 1nstru:tidn
in a forelgn language.

The Zuni speakers were elso tested for color

blindness and their language backgrounds were escer-
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tained and recorded individually. Although Zuni
was the ﬁrimary language of each subject and the
language regulerly used st home and in deily life,
the sample included only four monolingual Indians,
the remaining eight possessing verying degrees of
proficliency and educatlion in English. Each subject,
however, regularly lived in the pueblo of Zuni and
fully participated in godern Zuni culture. This
culture 1s sufficiently differemnt from that of the
college group to warrant a brief ethnograghic dis-
cussion. |

The Zunl tribe occupies & reservation in west-
ern -New Mexico. In 1953, whan the rescearch was
conducted, the trive hed a population of approximateély
3,100. In winter nearly the entlre tribe, with the
excepfién of a small number living in outlylng farm-
1ng villeges and of an ever-increesing nﬁhbéf living
off the reservestion, 1s concentrated in the single
pueblo of Zuni. In summer the farming villeges and
outlylng houses are occujried, but even then, ties
with the central jueblo are very close. 2Zuni, then,
1s essentlelly & single, small, snd closely knit
community.

Zunl culture has been well described in the

literature, and summerlies appezr in a number of
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of sources?l A good summary of modern Zuni culture

Wwill soon appeer in a study entltled 2eople of the

Middle Plzce, by Corothea Leighton and John Adair.

Suffice it to state here thet theZunis are a western
Pueblo group. They formerly derived their subsis-
tence from 2griculture, hunting, and collecting,
but today verious other activities are economically
importent: Stock reising, craft work, wsge lsdor,
etc. Thelr sociel structure 1s dominated by & com-
plex system of religlous groujs, and religlon has
traditionally been the chief concern of the Zunls.
This intricetz relligious organization is stlll ex-
traordinerily important today. Other features of
their culture need not be mentioned here.

Although the Zunis share mnany cultural tralts
with other pueblo tribes, they are linguistically
distinct. The data on the Zunl langusge have been
reviewed by Newman:

Zuni. The gremmer of Bunzel?“ gpd the

phonemic presentetion by Newman“’ comprise

the descriptive trestments of Zuni. . Al-

though Bunzel refers to age and sex "dla-

lects," no geogrephically defined dialects
have been reported emong the villages

arougd Zunlil pueblo.

Zunl remeins without any proved lingulstlc

affilicstions...The inclusion of Zunl 1n

the Aztec-Tanoen stock ls based on a sug-

gestion unsupported by evidence. If one

may judge from the negative results of the
search for Zuni linguistic relationshlps,
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beginning with Turner's attem>t in 1856 26

to comdare Zuni and Xeresan vocabularies,

this is 2 languege without eny close af-

filistes. 1n so far as Zuni is to be

linked to remote linguistic relstives,

better descriptive meterials, both in qual-

1ty end juentity, will be needGed t> proviae

the baslc dste for susczssful compr?ative

results o
It is worthy ot note tnat Newman is ocurrently con-
ducting reseerch in Zuni linguistics and that there
is hope for moré information in the near future.

Conditions of fleld work in Zunl also deserve
comment. Although the largs ethnogrephic literature
would seem to belle the stztement, field research
In Zunl has never been essy. 2Zwni resistance to
Investigatlion is well documented in the literature.28
Hostility and non-cooperativeness can teke many forms,
but a common retlionalizetion for hoetility in Zwni
1s thet the investigstor 1s attempting to buy or
steal rellgious secrets to the detriment of the en-
tire tribe. Field worik was very difficult immediately
after world %Wer II, but by 1953 the situation seemed
to have e:sed, st least teaporerily.

In any event repport was no particulaer problem
in this study since most of the subjects had long
been known to the investigator, who had been con-
ductlng field work intermittently in Zuni since 1949.
The subjects were selected from individuals found

in = small group net which in turn hed been chosen
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- as a universe of study in connection with other re-
search. TILespite the fact that most of the subjects
were friends, many were apprehensive and somewhat
reluctant to perticipete in an unfamillaf test situ-
ation with puzzling meterisls. Pestisnt hours of
preliminary work and »reparstion were needed to al-
lay these feers. An attempt was made to give the
test in conditions of privacy, but in view of other
members of the households so that all could see that
there was no attempt made to deal with religious
matters. Complete privacy would heve been more sus-
plcious save under conditions of absolute sscreocy.
Ln interpreter, of course, ﬁas always prssent, al-
though he was not always needed. It can be reported,
however, that all went well and that no unusual 4if-
ficulties were encounterédlln the administration of
the test.

Our first task was to complle ¢ list of color
names elicited without the help of stimulus material.
The fifty-two names elicited from a2 small number of
informants ere given below, The Zuni terms are writ-
ten in the vrscticsl orthoéﬁephy proposed by Newman?9
and with few excentions, the terms have been checked
by him. In many instences a litersl translstion of
the expression 1s glven together with the closest

English equivalent. The translsztions ars those of



1nformants,
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Some of the expressions, of course,

are only slightly veriesnt from one another., The

list is arranged aljhabeticelly, plscing the symbol

for the glottzl stop "/" at the head of the alphabet.

/a/polyananne
/ahhonna

/ajok/onanne

/alasa:ninanne
/amitolanne
/agqalhinanne
/ashena

/ashena k/ojanna
/ashena q/inns

/ateyananne

/awishonanne

/itonenahnanne

/olenshinanﬁe
/o:lonenne
/oneya: muponne
/oneyanne

/owelu Ja/lenénne

/ushshahmenanne
jek/oja:wananne

jskk/achonanne

sky blue (like the blue sky)
reddish brown (bay)

light brown (a light brown
ochre color)

light reddish brown (sorrel)

reinbow colored (like the rainbow)

pale blue (like blue paint stones)

green
light green (whitish green)
dark green

bright yellow (like a squash
blogsom)

forest green (moss green)

mixed colors ("all pretty colors
put together")

orange (like the orange)

gold (like gold)

dark yellow (like a bumble bee)
light yellow (like corm pollen)

greenish yellow (like a cattail
plant)

dsrk grey (like mold)
silver (like silver)

pink (like pink clay)



Je:lhupziqananne
k/e:q/ina
k/0jznna

k/uchunanne

lhaya: luk/onanne

1hl//anna
l1hi//enna q/inna
1lhi//aqananne
1hi/kx/onanne
lhupz/inne
lokk/ana

me : lhayaluk/onanne

mo:shig/uteyananne
ns/samunne
noje/lenanne
pintupa

a/1/niqa

a/inna

~ shakk/ana
shikggmunne
shilowa

shilows /oneyanne
shilowa a/inna

shukkutullyanne
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yellow (like yellow ochre)
purple (corm stalk purple)
white
mixed color ("like corn with
mixed colors--black, white and
gray")

light green blue (like a blue
bird)

blue

dark blue (blackish blue)
turquoise blue (like turgquolse)
smoky (brown grey) ’

yellow

grey

purple blue (like a blue bird)--
different bira from above.

light pink (like a peasch blossom)
dark grey (like a mean deer)
lavender (like bolled beans)
spotted (pinto)

grey-bleck (bleck corm color)
black

wine (red ceder wood color)

maroon (like 2 osctus blossom)

. red

light red (a light yellow red)
dark red (blackish rsd)

roan (like & bull snake)
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sossona brown .
sumapponanne (erey mixzd with black and white
1like a cottontall rabbit's fur)

tonazo/ikna greenish blue (like a peacock
1hi//anna fesether)

- yuk/ohatinan light yellow (almost white yellow)
lhupz/inna
yulhi//etina light blue (almost blue)
yulokk/atina light blue (ashes color)
yuqa/itinanne bleckish grey (like almost blazk)
yushilowatiname pink (like almost red)

Tnis 1list, together with subsidiary information,
enabled us to administer the mapping test described
in Step IV above. -In order to simplify our »rocedure
we selected our stimulus colors in such a way as to
hold one of the three perceptusl color attributes,
'saturation (or in Munsell terminology: chroma), con-
stant. Thus the vafiation between Juni and Englilsh
color terminology reported here concerns only two
dimensions in the color spece. .There may be further
veriations in the third dimensions which were not
investigated.

Ine general nsture of our findings 1s presented
in the grephs on ligure 6, |

(Fig. 6)

The descrivtion of the two color terminologies (English

and Zuni) in terus of tue perameters 1 through o des-
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cribed in Step IV above can easlly be éeduced from
the graphs. Although the graphs furhish only bright-
ness (i.e., value in Munsell terms) and hus speci-
fiéations for eny squsre, the full Mquell notation
may be obtzined by adding always theﬁhighest satura-~
tion (Munsell's chroms) available in the standard
Munsell Collecti 39

;I‘he shading in the graphs represents the pro-
bability that informants will call a given color by
the specific neme most generallj used for it; the
darker the shading, the higher the probebility.

The same data may be presented in another way.
The relationshipo between brightness, hug and naming-
probzbillity could be graphed as in Figure 7. This
three-dimensional graph would give us th§ c6ntours
like those of mountains where the heighf of the
" mountain indicates the probability of nauming,

(Fig. 7)
the mountain as a whole being the name category.
Verticel sections (profiles) through such mountﬁins
would give us curves approximating these shown in
Figure 2 ebové which represents the probability gra-
dients for glven cctegories.

Returning to Figure 6, let us see how these

graphs were arrived at. The location pf the foci
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were determined first by the mapping technique, and

second they were chepked by the procedure which we
used to determine codsbility. In this latter method
the subject 1s shown colors which he has to neme.

e count here how often a color is given 2n 1denticsl.
neme by the vsrious subjects. TIue to this prozedure
the English categories green and blue each heve two
peaks or focl. Specific colérs were consistently |
called by a'éreat me jority of subjeots green, light

green, blue, light blue. It is immaterial to our

scorling procedure thatvsome of these names appear
to be composed of two words. There were only these
two focl thet corresponded to names consisting of
two words used consistently together.

Following is a 1list of one hundred and five color
expresslions consisting of the terms glven by ten
informants to twenty-four selected stimulus colors.:
In some instances an inforaant used the same expres-
sion for more than one color , and in other instances,
he was unable to give any expréssion at all. Since
the duplication of expressions is reletively unio-
portant for the presepe purpose, the numbe? following
each expression is the number ~f informants citing

1t in this part of the test. The referents of the

most common words are 1ndicated;on Figure 6.



a/poyan /lkna[ 1hi//anna
/ajok /1kna/ §h11§wa
/akattol /uteyan lhi//snma
/aqalhinanne

/ashena
/ashsnanne

/ashena k/ojanna
/ashena yuk/QJatinanne
ashena yuq/Ifgnanne
/ashena’q/inna
/ashena zo/ya

/ateyan /1kpa/ lhupz/inna
/ist /a:na k/e:q/ina'
/olenshi
/olenshinanne

/oneya: muponne
/oneya: zo/ya

/owel ja/l/ikna
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(1) sky blue (sky like
blue) '

(1) 'dark red (red ochre
like red) :

(1) purplish blue (tulip
flower blue)

{2) pale blue (1like
blue paint stones)

(7) green

- (3) green (like green)

(2) light green (whitish
green)

(3) pale green (almost
white green)

(1) éark green (2lmost
dark green)

(7) dark green (blackish
green)

- (2) bright green (pretty

green)

(1) bright yelibw (squash
blossom like yellow)

(1) dull purple (some-~
what like purple)

(1) orange

(6) orznge (like the
orange)

(1) yellow (like & bumble
bee)

(1) light yellow (pretty
corn pollen)

(1)greenish yellow (like
the cettail leaf)

!



/owelu ja/lenanne
/una} tennanne lhi//gnne

jekk/achona
jekk/achona shilowa

Jekk/azhona zo/ya

Jekk/achona yuk/ojatinanne

Jekk/achona yuq/itinanne

jekk/achonanne
je:lhupziqananne
je:lhupzigananne zo/ya
s

kok/a:wan jekk/asho

kok /a:wan 1hi//enna

kumashakananne
k/e:q/ina

k/e:q/ina k/o0janna
x/e:qa/ina zo/ya
k/e:q/ina yuk/ojatinanne

k/e:q/inanne
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(1) greenish yellow (like
the cettall plant)

(1) faded blue (it's
faded and it's blue)

(&) pink

. (1) reddish pink

(2) oright pink (pretty
pink)

(1) light pink (almost

white pink)

(1) dark pink (almost -
black »>ink) i

(1) pink (1ike 2ink clay)

(1) yellow (like yellow
paint stones)

(1) bright yellow (pretty
like yellow paint stones)

(2) pale pink (the dancer's

clay pink)

(1) light blue green
(the dencer's blue)

(1) reddisnh brown (like
ochre)

(8) purple (corn stelk
purpile)

(1) light purple (whitish
purple%

(2) bright purple (pretty
purple)

(2) 1ight purple (almost
white purple)

(1) purple (like corn
stalks)

R



lokk/ana
lokk/ena 1hi//anna
luwikna/ lokk/ana

luwikna/ 1hi//anne
1hi//aqa poch /ikne

1lhi//agananne
1hi//anna
1hl//an/ashena
1ni//an /bshonanne

1lhi//anne ko:wi k/ojanna
1hi//snna q/inna
1lhl//anna ma:lhaya
luk/onanne

lhi//anna zo/ya

1lhi//anna yuk/ojetinanne

lhupz/inna
lhupz/in /ashena

lhupz/in /oneyanne
lhupz/in /owelu ja/l/ikna

lhupz/inna pajayanne

)

(
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(1) grey
blulsh grey

(1) ash grey* expression
clted and then changed.

(1) ash blue

(1) dull turquolse (1like
poor turquoise)

(2) turquoise blue
(5) blue
(1) greenish blue

(1) faded or light blue
(worn out blue)

(1) whitish blue (blue
2 little white)

3) dark blue (blackish
blue)

(1) purplish blue (liike
a blue bird)

(4) bright blue (pretty
blue)

(3) whitish bluz (alwost
white blue)

(8) yellow
(1) greenish yellow

(2) 1ight yellow (corn
pollen yellow)

(1) greenish yellow (cat-
tail leaf yellow) .

(1) pale yellow
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lhupz/inna sossona (1) brownish yellow
lhupz/inna zo/ya (1) bright yellow (pretty
, yellow)
lhupz/inna yuq/itinanne (3) dark yellow (almost
black yellow)
may/iknz/1h1//anna (1) blue (like a2 blue jay)
me : lheyaluk/o ‘ (1) purple (like a blue
bird)
ma:lhayéluk/onenne (3) purple blue (like
a blue bird)
milo:/ikna/ lhupz/inna (1) dark yellow (like
baked sweet corn)
_ molhana: /uteyanne (1) bright yellow (herd
blossom
mo:shik /uteyanne (1) pink (peach blossom)
no: je/1/ikne (1) pink (like bean paper
bread)
‘no: je/lenanne (1) dull pink (like bean
paper bresd)
sossona (7) brown
sossona q/inna (2) dark brown
sossona zo/ya (1) rich brown (pretty
' : brown
sossonanne (1) brown (roasted color)
shakk/ana /oneyenne (1) dark yellow
shikqamunne T (4) meroon (like a cactus
_ flower)
shilowa - (8) red
shilowe k/e:q/ina - (1) pﬁrplish red

shilowa k/ojsnne ' () rose (Whitish red)



shilowa q/inna
shilowa lokk/sna

shilowa shakk/ana

shilows zo/ya

shilowa yuk/ojatinenne
shilowa yuq/itinanne
shunep /utteyan /ikne
talhupz /ikme/ lhupz/inna
tosel /ikna/ 1hi//anna
z/uplyan /ikna/ lhupz/inna
yujekk/achonanne |
yuk/e:g/itina
yuk/ojatinan shilowa
yua/itina lhupz/inna
yulokk/atina shilowa
yulokk/atinanne
yulhi//atina

yulhi//atina k/ojanna
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(3) dark red (blackish

red)

(1) faded red (greyilsh
red)

(1) dark red

(1) bright red (pretty
red)

(2) whitish red (almost
white red)

*, (1) dark red (almost
black red)

(1) purplish red (like
a cactus blossom)

(1) yellow (like yellow

‘wood)

(1) derk green (like
a2 rush blue)

(1) light yelliow (banana-
like yellow)

(1) whitish pink (almost
white pink)

(1) dsrk purple (almost
black purple)

(1) whitish red (almost
white red)

(1) dark yellow (almost
black yellow)

(1) purplish red (almost
grey red)

(1) light grey (almost
grey)

(1) light blue (almost
blue)

(1) whitish blue (almost
blue white)



yulhi//ztina q/inna
yulhiffetinanne
yulhupz/itina zo/ya
yulhupz/itina lokk/ana
yusossonanne

© yusossotina
yusossotina 1hupz/inna

yusossotinanne
yushilowa-

 yushllowa zo/ya

yushllowsnne

yushilowe tinanne
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(1) dark blue (a2lmost
blue bleck)

(1) 1light blue (almost
blue)

(1) bright, light yellow
(pretty 2lmost yellow)

(1) ten (greyish slmost
yellow)

(1) light brown (almost
brown)

(1) 1light brown (almost
brown)

(1) yellowish brown
(yellowlish almost brown)

(1) light brbwn (almost ".rown)
(1) rose (alnost red)

(1) bright pink (pretty
almost red)

(1) pink (almost red)
(4) pink (almost red)

¥
The coumparison of monolingual Zuni with English

reveals thet most of the color cetegorles of one

language have an equlvalent category in the other

with only one drastlic exceptlon: In English yellow

and orsnge ars very sherply defined, separate cate-

gories wheress in monolingual Zuni, there 1s only

one cetegory com»srising both our orange and yellow.

More interesting 1s the comparison »f the over-all

structure of the entire color spaze in the two lan-

guages:
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ENGLISH MONOLINGUAL ZUNI

Conslderable crowding Fairly even distribution of
of categorles in the categories throughout the

left of our gradh. color space.

Categories are dif- Degree of homogeheity seems
ferentiated in homo- to be fairly constant for all
genelity, e.g., red categoriles

consists entirely of
focus; blue has two
focl, a considerable
area of fair unanim-
ity, a wide 507
trensition area.

Categories are differ- Categories are more evenly

entiated by size. sized.
EBch czategory has Probebility profiles do not
characteristic pro- differ much for the categories.

bebilitv orofiles.
The bilingual Juni grouo appears to be in a

state of transition between monslingucls and inxlisk.

VII. CONCLUSION

This type of rescsarch might prove of interest
to a veriety of investigations. We shell glve three
examples progressing from the esoteric to the concrete.
Philosophers of lenguege, semantliclists and loglocel
empirlicists have postulated the existence of certain
terms ln every lengusge which constitute the anchors,
so to spegk, to reality. Most words may be deflned
contextually, that is, in terms of other words, ex-

1
cept these elementzl terms. Joergensen3 describling
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Ernst Mach's positivism”™ --a work which underlies
an important portion of modern philosophy--writes:

Natursl laws should...be formulsted as

functional relations between the ele-

ments, l.e., between sensations such as

green, hot, hard, extended, continuous,

etc. These sensztions are not in thea-

selves ‘i1llusory or deceptive, but, on

the contrery, they zre 211 that we know

of rezlity.

The positivistic and other anelytic philosophers
bulld thelr logico-linguistic systems out of the

- elementel terms whose existence and relationship to
reclity are axiometic for them. Anthropologicsl
research as outlined here does not verify the philo-
sophlcel system but adds to it in that it describes
further the nature of these axiomatic elements and
differentistes them in terms of their specific re-
lationships to physicsl stimuli. At the same time
the work may ensble us to discover whether such re-
lationship is culturslly deterained or not.

The next examyle concerns reszerch in comauni-
cation. Since the lenguage of experience serves to
moor a potentially self-sufficient, "floating" sym-
bolic system to the terra firma of reality, i.e.,

to a rigld freme of reference, we should ask wnether

all langusges are enually efficlent in codifying
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‘the elemental experienceé. If we give two native
speakers of English the task of communicating to
one another their choice of a particular color (e.g.,
by having each look 2t one of two identical color
charts and restricting thelr intercommunication to
the use of English color-termlnology) we can prediot
from the data gathered in our research the proba-
bllity of perfect communication for each color chosen,
as well as the efficiency of communication of any
term used during the communicatlion process. We
could compute "coefficients of efficlency" for every
term or a "coefficlient of codsbility” for every
color and these numbers could be compared to similar
ones besed on other cultures or languages.

An appli:atioﬁ of direct psychological 1nteresf
was described in detail by Brown and Lenneberg.33
The mapping and naning date were used to make pre-
dictions (fezirly successfully) on recognition be-
havior. The hypothesis was thest the more accurately
a color can be named in English, the better its chance
for accurate recognition. Colors whose namability
had been previously ascertained, were briefly pre-
sented to subjects. After 2 glven walting period
the colors seen had to be identifled from a large

collection of other colors. The results fully sup-
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ported the hypotheslis. Also the Zuni data were used
for the same pursose and again the results were en-
courzging. Unfortunately the monolingusl Zuni sub-
Jects conslsted entirely of very old pedple and thus
formed en unsatisfactbry samplé of thé populet1on
as a whole; nor was it strictly comparable to the
English-speaking sample, so that statistlcal evalu-

" ation and comparison is difficult. In one respect
the repetition of the recognition expefiment with
Zunil was truly amazihg. In English, orange and
yellow are the most sharply defined color categories,
and accordlngly, thelr focl scored highest in recog-
nition by Americans. But monollnguﬁl Zunl do not
distingulsh between orange and yellow at all. The
entire region is occuplied by & slngle category. It
is interesting thst not & single monolingual Zuni
recognized correctly elther orange or yellow, thus
bearing out our expectations completely.

A fourth erample could heve been ¢iven 1n the
area of values. Since the conceptual scheme used
in this approach to values 1s somewhat unconventional
and would requlre discussion of several slde lssues,
it seems more approprlate to treat this subject else-
where. Reference to this research wlll be made in
one of the forthcoming Values Study publications in

a context where definitions can be given at length
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and where pertinent data from other relevant studlgs
can also be used.

In summary, a close eramination of vzrious types
of hypotheses in the area of language and cognition
studles has revealed that ome of the major problems’
in this fleld 1s the coumparability 6f data. It has
been shown that formalization is one way of overcouing
thls problem. We have demonstrated how datz on
reference can be formelized and how formal cheracter-
1stids afe smenable to cross-cultural comperison.

The principal nhases of the 1n§estigetion of thé
reference function of language ére} 1) the psychophysicel
description of certain referents; 2) the devélbﬁ;

ment of parcmeters which 6an describe the reletion-

shlp between the' lingulstic symbol and the referent;

3) an empiricel investigstion on which of these para-
meters (which are concelved & priori) actually pro-

duces data that are signlgicént elther in revealing

cultural variations or in the characterizetion of

.various kinds of symbol-referent relationshloys with-

in individuel langueges,
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' /owelu ja/lenanne

/unaj tennanne lhi//gnna

Jekk/achona
Jekk/achona shilowa

jekk/azhona zo/ya
Jekk/achona yuk/ojatinanne
Jekk/achona yuq/itinanne

Jekk/achonanne

Je:lhupziqananne
je:lhupzigananne zo/ya

-

kok/a:wan jekk/asho

kok /a:wan lhi//anna
kumashakananne
k/e:q/ina

k/e:q/ina k/ojanne
k/e:q/ina zo/yé"“
k/e:q/ina yuk/ojatinanne

k/e:q/1nanne

59

(1) greenish yellow (like
the cettall plant)

(1) faded blue (it's
faded and it's blue)

(&) pink

. (1) reddish pink

(2) oright pink (pretty
pink)

(1) 1light pink (almost
white pink)

(1) dark pink {almost
blaok »ink)

(1) pink (like pink clay)

(1) yellow (like yellow
paint stones)

(1) bright yellow (pretty
like yellow peint stones)

(2) pale pink (the dancer's
clay pink)

(1) light blue green
(the dencer's blue)

(1) reddish brown (like
ochre)

(8) purple (corn stalk
purple)

(1) light purple (whitish
purple)

(2) bflghf'bﬁfﬁlé (pretty
purple)

(2) light purple (almost
white purple)

(1) purple (like corn
stalks)

Nt



lokk/ana
lokk/ena 1lhni//amma
luwikna/ lokk/ana

luwikna/ 1hi//anna
lhi//aqa poch /ikna

1lhi//aqgananne
lhi//anna
1hl//an/ashena
1ni//en /oshonanne

lhi//anna ko:wi k/ojenna
1ni//znna q/inna
1lhi//anna ma:lhaya
luk/onanne

lhi//anna zo/ya

lhi//anna yuk/ojestinenne

lhupz/inna
lhupz/in /ashena

lhupz/in /oneyamme
lhupz/in /owelu ja/l/ikna

lhupz/inna vpajayanne

()]

(
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(1) grey
blulsh grey

(1) ash grey* expression
clted and then changed.

(1) ash blue

(1) dull turquoise (like
poor turquoise)

(2) turqudise blue
(5) blue
(1) greenish blue

(1) faded or light blue
(worn out blue)

(1) whitish blue (blue
2 little white)

3) dark blue (blackish
blue)

(1) purplish blue (iike
a blue bird)

(&) bright blue (pretty
blue)

(3) whitieh blu: (almost
white blue)

(8) yeliow
(1) greenish yellow

(2) 1ight yellow (corn
pollen yellow)

(1) greenish yellow (cat-
tail leaf yellow)

(1) pale yellow



lhupz/inna sossona

lhupz/inna zo/ya
lhupz/inna yuq/itinenne

may/iknz/1h1//anna

ma : lheyaluk/o
ma:lhayéluk/onsnne
milo:/1kna/ lhupz/inna
- molhana: /uteyanne

mo:shik /uteyanne

no: je/1/1kna
no: je/lenanne

sossona
sossons q/inna

sossona zo/ya

sossonanne
shakk/ana /oneysnne

shikgamunne

shlilowa
shilowea k/e:q/ine

shilowa k/o0jsnna

61

(1) brownish yellow

(1) bright yellow (pretty
yellow)

(3) dark yellow (almost
black yellow)

(1) blue (like = blue jay)

(1) purple (like 2 blue
bird)

(3) purple blue (like
a blue bird)

(1) dark yellow (like
baked sweet corn)

(1) bright yellow (herd
blosson

(1) pink (peach blossom)

(1) plnk.(like bean paper
breed)

(1) dull pink (like bean
paper brezd)

(7) brown
(2) deark brown

(1) rich brown (pretty
brown

(1) brown (roaéted color)
(1) dark yellow

(4) meroon (like @& cactus
flower)

(8) red
(1) pﬁrpllsh red
(2) rose (whitish red)



shilowa q/inna
shilowa lokk/ena

shilowa shakk/ena

shilowa zo/ya

shilowa yuk/ojatinanne
shilowa yugq/itinanne
shunep /utteyan /ikna
talhupz /ikna/ lhupz/inna

tosel /ikme/ 1lhi//anna

z/uplyan /ikna/ lhupz/inna

yujekk/achonanne
yuk/e:$/1t1na
yuk/ojatinan shilowa
yua/itina lhupz/inna
yulokk/atina shilowa
yulokk/atinanne
yulhi//atina

yulhi//atina k/ojenna
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(3) dark red (blackish
red)

(1) faded red (greyish
red)

(1) dark red

(1) bright red (pretty
red)

(2) whitish red (almost
white red)

. (1) dark red (elmost
black red)

(1) purplish red (like
a cactus blossom)

(1) yellow (like yellow

‘wood)

(1) derk green (like
a rush blue)

(1) light yeliow (banana-
like yellow)

(1) whitish pink (almost
white pink)

(1) derk purple (almost
black purple)

(1) whitish red (almost
white red) '

(1) dark yellow (almost
black yellow)

(1) purplish red (almost
grey red)

(1) light grey (almost
grey)
(1) light blue (almost
blue)

(1) whitish blue (almost
blue white)



yulhi//ztina q/inna
yulhiffetinanne
yulhupz/itina zo/ya
yulhupz/itina lokk/ena
yusossonanne

* yusossotina
yusossoﬁina 1hupz/inna

yusossotinanne
yushilowa

 yushilowa zo/ya

yushillowsnne

yushilowez tinanne
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(1) derk blue (almost
blue bleck) °

(1) 1ight blue (almost
blue)

(1) bright, light yellow
(pretty elmost yellow)

(1) tan (greyish elmost
yellow)

(1) light brown (almost
brown)

(1) 1light brown (almost
brown)

(1) yellowish brown
(yellowish almost brown)

(1) 1light browm (almost “:rown)
(1) rose (zlnost red)

(1) bright pink (pretty
almost red)

(1) pink (almost red)
(4) pink (almost red)

The comparison of monolihgual Zunl with English

reveals thet most of the color categories of one

language have an equivalent category in the other

with only one drastic exceptlion: In English yellow

end orsnge are very sherply deflned, separate cate-

gories wheress in monolingual Zuni, there is only

one category comdrising both our orange and yellow.

More interesting 1s the comparison »f the over-all

structure of the entire color spaze in the two lan-

guages:
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ENGLISH MONOLINGUAL ZUNI

Conslderable crowdlng Falrly even distribution of
of categorlies in the categories throughout the

left of our graph. color space.

Categories ares dif- Degree of homogeneilty seems
ferentiated in homo- to be fairly constant for all
genelity, e.g., red categories

consists entirely of
focus; blue has two
focil, a considerable
area of fair unanim-
ity, a wide 507
trensition area.

Categories are differ- Categories are more evenly

entiated by size. sized.
Efich zatsgory has Probability profiles do not
characteristic pro-~ differ much for the categories.

bebilitv orofiles.
The bilingual Juni group appears to be in a

state of transition between zonolingusls and snlisk.

ViI. CONCLUSION

This type of rescearch might prove of interest
to a variety of investigations. We shzll give three
examoles progressing from the esoteric to the concrete.
Philosophers of lenguage, semanticists end logloal
empiricists have postulated the existence of certain
terms in every lenguage which constitute the anchors,
so to spegk, to reality. Most words may be deflned
contextually, that is, in terms of other woras, ex-

1
cept these elementcl terms. Joergensen3 describing
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32 -
Ernst Mach's positivism”™ --a work which underlies
an lmportant portion of modern philosophy--writes:

Natursl laws should...be formul:sted as

functional relations between the ele-

ments, l.e., between sensations such as

green, hot, hard, extended, continuous,

etc. These sensstions are not in thea-

selves ‘1llusory or deceptive, but, on

the contrery, they ere 2all that we know

of reclity.

The positivistic and other anslytic philosophers
build their logico~linguistic systems out of the
elementezl terms whose existence and relationship to
rezlity are exiomstlic for them. Anthropologicel
research as outlined here does not verify the philo-
sophleezl system but adds to it in that it describes
further the nature of these axlomatic elements and
differentietes them in terms of their speciflc're-
lationships to physicsl stimuli. At the same time
the work may ensble us to discover whether such re-
lationship is cultureclly deteranined or not.

The next examyle concerns resz2esrch in communi-
catlon. Since the lenguege of experience serves to
moor a potentlally self-sufficlent, "floating" sym-
bolic system to the terra firma of reality, 1.e.,

to a rigld freme of reference, we should ask wnether

all languages are evuallyv efficlent in codifying
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‘the elemental experiences. If we give two native
speakers of English the task of communicating to
one another their choice of a particular color (e.g.,
by having each look 2t one of two identical color
charts and restricting thelr intercommunication to
the use of English color-terminology) we can prediot
from the data gathered in our research the proba-
bllity of perfect communication for each color chosen,
as well as the effiolency of communication of any
term used during the communication process. We
could compute "coefflclents of efficiency" for every
term or a "coefficlent of codebility" for every
color and these numbers could be compared to simllar
ones besed on other cultures or languages.

An epplization of direct psychologicel interest
was described in detall by Brown and Lenneberg.33
The mapping and namning data were used to make pre-
dictions (feirly successfully) on recognition be-
havior. The hypothesis was thet the more accurately
& color can be named in English, the better its chance
for accurate recognition. Colors whose namability
had been previously ascertained, were briefly pre-
sented to subjects. After g glven walting period
the colors seen had to be identified from a large

collection of other colors. The results fully sup-
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ported the hypothesis. Also the Zunli data were used
for the same purnose and agaln the rssults were en-
couraging. Unfortunately the monolingual Zuni sub-
jects consisted entirely of very old pedple and thus
formed en unsatisfactory'samplé of thé,pcpuletion
as a whole; nor was 1t strictly comparable to the
English-speaking sample, so that statisticel evalu-
ation and comparison is difficult. In one respect
the repetition of the recognition expefiment with
Zunl was truly amazihg. }In English, orsnge and
yellow are the most sharply defined color categoriles,
and accordlngly, thelr focl scored highest in recog-
nition by Americens. But monolinguai Zuni do not
distinguish between orange ané yellow at all. The
entire reglon is occupied by a single caetegory. It
is interesting thet not & single monolingual Zuni
recognized correctly elther orange or yellow, thus
bearing out our expectations completely.

A fourth ervample could heve been glven in thg
area of values. Since the conceptual scheme used
in thls approach to values is somewhat unconventional
end would requlire discussion of several slde issues,
it seems more approprlate to treat thls subject else-
where. Reference to this research will be made in
one of the forthcoming Values Study publications in

a context where definitlons can be given at length
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and where pertinent date from other relevant studles
can also be used.

In summary, a close eramination of vzrious types
of hypotheses in the area of language and cognition
studies has revealed that one of the major problems’
in this fleld is the comparabllity éf data. It has
been shown that formalization is one way of overcouing
thls problem. We have demonstrated how datz on
reference can be formslized and how formal cheracter-
1stids afe smenable to cross-culturel comperison.

The principal phases of the investigstion of thé
reference function of language ére; 1) the psychophysical
description of certain referents; 2) the devéloﬁ;

ment of parcmeters wﬁich éan describe the relstion-

ship between the lingulstic symbol and the referent;

3) en empliricesl investlgestion on which of these para-
meters (which are concelved a priori) actually pro-

duces data thet are signigicént elther in revealing

cultural variations or in the characterization of

various kinds of symbol-referent relationshlys with-

in individuel languages.,
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cf. Smith and Roberts op c¢it. p. 7.
#Newman, 1954. The practieczl orthography is
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vowel length.
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end 19.
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VARIETY OF INSTANCES IN INDIVIDUAL LANGUAGE

Language as such

is one instance

§ Unique Occurrence

UBIQUITY OF LINGUISTIC CONDITION

o ettt et . oottt

A v on e et o

Universal Occurrencs

research mst be
cross=-cultural

Great variety
of instances

research must be
intra-cultural

either approach
possible

CHART I



Stimlus Continuum

languaze I (2 cate.)

N g™~ Language II (3 cats,)
= »

Pesychephyaicul Terminological
Calibration Classifications

.d.ﬁ.gﬁ 2.0.0 A.Lo.n.o ,a‘b,g K \b,p.o,a..guo\.o .,&.:_.g_ B

A st%imulue continuum may be divided up in different
ways by two langvases,



Pize 2

word A word B

1.0 ’
Probabi-
1ity of
specifisc 5
verbal : °
response

0.0

Stimuwe Continmmm |
(a)
/}mrd -9 word b word ¢

Stimivs Contimmm
(v)

: word ® )
vor da P2 - word o

Stimlus Continuum

(o)

Probobility gradisnta of codifications (a) twofold symmetric
olassification; (b) threefold symmetric classification;
(¢) threefold asymmatric classification.



Fig. 3

white
& drightness

saturation

e

dlack

Simplified schematic diagram showing relation among
hue, dbrightness, and saturation. (After Tufts, Habk,
of Bum, Eng., 23)



Psychological color solid for colors perceived under good
visual color matching conditions

(This 1s a sketch for half-tone; high-gloss prints to be
supplied.)



5

Pig.

Schematization of the Munsell method

of sampling the color solid,
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one name occurs 50% of the time)

Graph 8

Category (i.e, fair unanimity in naming)

Transition are(i.e.
{] Nameless region (i.e. ad hoc names; no wnanimity)

B Foous (i.e. perfect unanimity in naming)



Probability

Pig.

brightness



