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Abstract

) We report a field study of the colour tems of Chichewa. Our results identify the colour 1erm
inventory of Chichewa and permit a further test of Berlin and Kay's {1969} theory of colour
universals. Two samples of Chichewa speakers — a rural sample and a sample of university
students - performed & list task (“tell me as many colour terms as you know™)}, and the rural
sample also performed a colour mapping task. The list task elicits the most salient colour
terms, and the mapping task allows the referents and the best exemplars of each term to be
determined. The results indicate that Chichewa has five basic colour terms — terms for white,
black, red, grue (green with blue) and yellow — a combination which is consistent with Berlin
and Kay’s theory, The range of signification of these terms is wider than is suggested by the
English gto;;ses. and there is some evidence that their ranges may be narrowing as the lan-
guage acquires new ferms.

1. Introduction

Berlin and Kay's (1969) theory of colour universals continues to stimulate
research. Its great insight was that there was strong regularity underlying the appar-
ent diversity of colour categories across languages, Most languages studied since
1969 fit the theory to at Jeast a first approximation, but there have been few field
studies of the languages of Africa seeking to lest the generality of the theory. The
work we report here is such a field study, which examines colour terms in Chichewa,
spoken in Malawi in Central Africa. Tt is one of the dialects of the Bantu language
which is called ‘Chinyanja’ or ‘Nyanja’ in neighbouring Zambia, Zimbabwe and
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Mozambique. Since our informants were from Malawi we use the term Chichewa.
But before describing the study in detail, we describe the Berlin and Kay theory in
outline, indicating what kinds of colour categories might be expected in Chichewa
and what they might denote.

Before Berlin and Kay {1969}, the prevalent belief was that the physical contin-
uum of colour was arbitrarily segmented inte categories; thus different languages
imposed different categorical structures on the colour continuwn without constraint,
But, according to Berlin and Kay {1969), rather than being arbitrary, all colour term
inventories are drawn form a severely restricted subset of those which might have
been expected. Fig. | shows the Berlin and Kay hierarchy which represents *permis-
sible’ combinations of ‘basic’ (the most important} colour terms.
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Fig. 1. The Berlia and Kay Hierarchy of basic colour terms,

According to the theory, if a lanpguage has ‘n’ basic colour terms, then these
should be the first n terms counting from the left on the hierarchy. For example, if a
language has just two basic colour terms, then these should be white and black (light
and dark) and if a language has three colour terms, then these should be white, black
and red; a four-term language could have either green or yellow in addition to the
terms for a three-term language; and so on up to the theoretical maximum of eleven
basic terms. As well as these synchronic predictions, the theory also makes
diachronic predictions about the evolution of colour term inventories: colour terms
are acquired in the order indicated by the hierarchy.

The concept of basic colour term is ceniral to the theory. Basic colour terms are:
‘monolexemic’ {in that the meaning is not derivable from the parts of the term); their
signification is not included in that of another term; their use is not restricted to a
narrow range of objects; and they are psychologicaily salient (but see Crawford,
1982, and Moss, 1989, for criticisms of these criteria).

Kay and McDaniel (1978) proposed that colour categories differed in kind as well
as in referents: they distinguished betlween primary, composite, derived and sec-
ondary colour categories. Primary colour categories are those designated by the first
six terms in the hierarchy. They are perceptually and neurologically fundamentai:
they appear to be enceded in separate neural channels and are perceptual ‘primitives’
(see Jameson, 19835, for an outline of our current understanding of the nevrophysiol-
ogy of colour vision and its relationship to Hering's 1920 opponent process theory
of colour vision). Derived categories are designated by the last five terms on the
hierarchy, and according to the theory are derived from the primary categories as

‘perceptual blends’; so for example, orange is the derived category arising from the
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blend (or fuzzy set intersection} of the primary categories red and yellow. Compos-
ite categories also arise from combinations of primary categories, but now these are
‘unions’ of iwo or more primary categories; for example ‘grue’, green with blue,
refers to the whole blue-green region. Kay and McDaniel argued that languages
evolved from a state with just two composite categories — lght and dark - which
bisected the whole domain, by successive decomposition of composite categories
through to the state where they designated six primary categories, followed by the
development of the derived colour categories through to the state with eleven basic
terms. Secondary terms are non-basic categories wholly subsumed within the mean-
ing of a basic category, such as scarlet in English: scarlet is a specific instance of the
basic category red. For a statement of Berlin and Kay's more recent position see Kay
et al. (1991). For interesting developments of the theory see MacLaury (1991,
1992); Boynion and Olson (1987) introduced behavioural techniques for investigat-
ing basic colour terms, and the different types of measures of basicness are discussed
in Corbett and Davies (forthcoming).

If the theory is correct, then all languages with less than six basic terms should
include at feast one composite category; this would be indicated by the region cov-
ered by one or more of the basic lerms encompassing at east two of the foci of the
eleven universal categories. For example, Setswana has a category bothala ‘grue’
which clearly includes the foci of blue and green (Davies et al, 1992). Our
Chichewa-speaking colleagues suggest that Chichewa has such composite cate-
gories; the most likely instance is the grue category, and one reason for studying the
language is to establish whether this is the case or not. A second reason is that many
ceniral and southem African languages are in transition under the impact of English
and other European languages. We found that Xhosa, one of the main languages of
South Africa, may be undergoing a transition from having a composite grue term
through to separate blue and green categories, by importing a blue term from Eng-
lish or Afrikaans, leaving the traditional terin hlaza fo denote green (Davies and Cor-
bett, forthcoming). We were interested to see if an equivalent iransition, or the
decomposition of other compaosite categories, might be happening to Chichewa. One
way of approaching the possible transitions in the language is to compare a “fradi-
tional® rural group with university students, a group who might indicate the way the
language was changing,

Accordingly, we tested two samples of Chichewa speakers, a rural sample and a
sample of university students, using proeedures similar to those that we used in our
study of Setswana (Davies et al,, 1992; in press), and Xhosa (Davies and Corbett,
forthcoming). We used two main tasks: a colour list task and a colour naming task.
The colour kst task was suggested by Berlin and Kay as a measure of salience and
we used this with both sets of informants, The colour-naming task was used to estab-
iish the referents of the colour terms, to measure the frequency with which terms are
used, and to estimate the levels of consensus as to what terms denote; this was used
just with the rural sample. It would be expected that basic terms would oceur in most
informants' lists (and in high positions on these lists) and that there would be good
agreement across speakers as to what the terms denote (compare Berlin and Kay,
1969: 6). In addition we report data on a ‘colour-blindness’ test for the rural sample.
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2. Method
2.1. Subjects

There were 83 subjects in total, 40 from rural Malawi, and 43 who were Untver-
sity students at Zomba in Southern Malawi studying Chichewa. The rural sample did
three tasks: colour term lists, a colour vision test and a colour-naming task, The stu-
dent sample did only the list task. The rural sample consisted of 26 women and [§
men; their mean age was about 40 years (not all were sure of their age) and their
ages ranged from 18 to 82 years. They were all native Chichewa speakers, and none
knew more than a little English, The student sample were aged between 18 and 25
years and consisted of approximately egual numbers of men and women (43 in
total). They were living in Zomba while studying, but were drawn from most regions
of Malawi. All had some knowledge of English but Chichewa was their first lan-
guage in all cases.

2.2, Stimuli

The stimuli in the colour-naming task consisted of 65 ‘colour tiles’. These tiles
were squares of coloured paper (50mm x 50mm), mounted on 3mm thick plywood;
the tiles were sprayed with & light film of transparent varnish to protect them from
staining during use. The tile colours were an evenly spread sample of ‘colour space’
taken from the Color-Aid corporation range. Table | gives the Color-Aid codes
and the CIE coordinates for the tile colours, and Fig. 2 shows their distribution in
CIE chromaticity space, together with the loci of the 11 *universal’ foci, taken from
Heider (1971),

The CIE chromaticity coordinates can be thought of as the proportions of red (x),
and green {y), in each colour; a third coordinate, lightness or reflectance (Y) makes
up the CIE tri-stimulus values. By implication, the proportion of blue light is given
by 1-(x+y).! Every possible colour has a unique locus in three-dimensional (Y, x, y)
space and these tri-stimulus values may be used to convert the Color-Aid stimuli into
the more familiar Munsell, or OSA systems, through conversion tables in, for
instance, Newhall et al. (1943). Note however that this tri-stimulus space is not an
equal ‘perceptual’ space; that is, equal distances do not comrespond to equal percep-
tual steps. The Color-Aid range is based on the Ostwald colour sotid (see Foss et al.
(1944) for an outline of this system) and is made up from 24 *HUEs’: Y {yellow), O
(orange), R (red), V {violet), B (blue} and G {green), plus intermediate values desig-

! Within the CIE system the total colour is made up from red, green and blue compenents, and the pro-

portions of these three must sum te one. For instance, in Fig. 2, the universat blue (aumber 5) has coor-
dinates of G.18 {x}, 9.19 {¥). The propoetion of blue is thus: 1- (0,1820,19) = §,63, Thus, as would be
expecied, the universal blue has a high proportion of biue in it, and blue colours are to be found towards
the origin of the graph. On the other hand, red cotours have high preponions of red in them and are to
be found toward the right of the graph {number 2). The positions of the 11 universal foci in Fig. 2 can
be used 1o interpret the remaining regions of the CIE chromaticity diageam,
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Tabte 1 {Table 1 continued)
Color-Aid codes and CIE coordinates for the te-colours
Color-Aid code C.1E coordinates
Coler-Aid code C.LE ¢oordinates Y x y
Y i Y brightness redness greenness
brightness redness greenness ! GRG HUE 1069 0.23 0.37
52 30,79 0.20 0.25
Y HUR 64.77 047 0.48 5 HUE '1.99 024 0.2
52 1699 0.41 0.44 s 610 026 033
YOY HUE 4748 0.50 0:43 GYG HUE 1289 625 0.4
T4 55.63 0.45 041 T4 3L14 0.26 041
s2 22.08 .36 0.38 st 1550 026 041
YO HUR 39.52 0.51 041 YG HUE 14.66 008 048
13 4762 048 .41 s3 578 030 0.34
53 10.72 0.36 041 YGY HUR 18.92 0.30 051
oYo HUE 26.51 0.54 0.37 3 3587 035 043
o HUE 25.00 0.54 ax7 ROSE RED 17.63 041 0.4
g; ‘g-g g-g‘z’ g’;‘; WHITE B1.40 032 0.33
: - - SIENNA 1331 0.44 036
ORO HUE 18.87 0.57 0.34 BLACK s 03 033
'S ;ggf g-gg‘ g-g; GRAY 2 1059 032 033
- - : GRAY 1 4155 032 0.33
RO HUE 16.22 0.58 0.33 GRAY 4 18.98 0.31 0.31
g 33‘?3 g"g g'gi GRAY 6 1126 0.31 0.31
. : 34 GRAY 8 4.53 031 032
ROR HUB 15.23 0.53 0.31
i) 29.82 042 0.30
53 2071 0.34 028 yigreen}
R HUE 1171 0.50 0.29 0.6
V) 24,34 040 0.27
53 4381 033 030
RVR HUE 9.11 ¢.42 0.24 o.&r N
st 12.79 635 025 )
3 28.43 036 0.28 o, L
0.4 . 7*
RY HUE 657 0.33 .19 ) . st .
T2 14.51 0.31 0.19 - _‘,, LT .
VRV HUR 611 0.30 0.19 oal Tt
53 2842 036 0.28 L. T ?
v HUE 467 026 0.7 N .
VBY HUE 4.13 0.24 0.17 02t ey
T4 19,05 0.25 0.20 .
BV HUE 421 022 0.19
$2 7.88 0.25 0.26 oA
BVB HUE 4.80 0.19 0.13
3 26.65 0.26 0.23 . L , )
B HUE 9.51 0.18 0.16 0 6% 02 03 04 05 0.6
T 19.02 0.20 0.19
BGE HUE 9.62 0.19 0,19 {red)
T3 23.08 0.20 0.23 colour samples * univorsal fock
BG HUE 893 020 025
Tl 16.57 6.19 0.25 Fig. 2. Loci of the colour samples and the universa foci, | = achromatic (white, black and grey), 2 = red,
52 742 021 0.26

3 = green, 4 = yellow, 5 = blue, 6 = brown, 7 = orange, 8 = pink, 9 = purple.
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nated by combinations of the previous codes; for instance YOY, YO, and OYO are
the intermediate HUEs between Y and O. In addition to the HUEs there are seven
variants of each HUE consisting of four ‘tints’' Tl to T4, and three ‘shades’ S to
$3; the tints have increasing amounts of white added to the HUE as their index num-
ber increases, whereas the shades have increasing amounts of black added as their
index number increases, In addition, there is also a 'grey-scale’ and a number of
colours of particular significance to painters.

The colour vision of subjects was assessed using the City University Colour
Vision Test (Fletcher, 1980). This is a quick and simple test of colour vision, which
requires no literacy, and produces a preliminary indication of any colour vision
anomalies. i produced estimates of the extent of the relatively common anormalies,
protanopia and deuteranopia {red-green anomaties) and of the much rarer anomaly,
tritanopia (blue-yellow anomaty). The test consists of ten ‘plates’ each consisting of
a colour spot and four surrounding spets; the task is to point to the surrounding spot
which is most like the centre spot.

2.3. Procedure

The same experimenter, one of the authors, conducted all phases of the study; his
first language is Chichewa. The rural subjects did the tasks in the order: lists, colour
naming, City University Colour Vision Test. They were tested inidividually, out-
doors in light shade, typically on the veranda of their house, and instructions were
given in Chichewa.

In the list task, they were asked “please tell me as many colour terms as you
know". The experimenter wrote down their responses, encouraged them to continue
if they paused, and moved on to the next task when they said they had finished. The
task generally took less than two minutes. In the colour-naming task, they were
shown each of the 65 tiles, one at a time, on a piece of grey cloth, in a different ran-
dom order for each subject. They were asked “what do you call this colour?” All
responses, including “don’t knows” were recorded, The naming task took about 20
minutes. In the City University Colour Vision Test they were shown one plate at &
time, and asked to point to the colour most like the one in the middle. This task gen-
erally took about two to three minutes,

The student sample were tested together in a lecture room at the University,
and did only the list task. They were given the equivalent instructions to the
rural sample, but wrote rather than spoke their responses, These were writlen in
columns so that it was possible to recover the order in which colour terms were
written,

3. Results

Cotour terms were usually given by informants with the prefix chi-, or cha- or
cho- (occasionally other prefixes were given). In the case of {cha-)khofi ‘coffee’ and
(cha)khaki ‘khaki’ the prefix cha- was sometimes included and sometimes not. In

266 I. Davies et al. [ Lingua 95 (1995) 259-278

the resulis in Table 3, the distinction is maintained, while elsewhere the prefixed and
unprefixed forms are treated together,

3.1, Lists

The respondents in the rural sample offered 6.2 terms on average, and the scores
ranged from 4 to 8 terms. Men and women offered about the same number of terms;
the mean scores were: 6.1 for men and 6.3 for women, The student sample offered
significantly more terms than the rural sample: their mean score was 9.4; the range
was from 6 to 13 terms.; 1=8.1, =81, p<0.,00009.

Table 2 shows the 20 terms that were offered by at least three people in either
sample, the English glosses, the frequency with which the terms were offered and
the mean position in the lists, for each sample separately. The terms are given in
order of the frequency with which they were offered by the rural sample. Any com-
binations of words offered such as choftira motuwa *greyish red’, chofiira pang’ono
‘slightly red’, or chofiira monwira ‘dark red’ have not been included in the table.
Such combinations were offered rarely by the rurat sample, but made up just over
10% of student responses. Even so, no particular combination was offered by more
than three people in either sample.

Table 2

List task scores. The frequency and mean positien for each temn offered by at least three peopls from
either sample, for the rural and the student samples.

Term Gloss Rural sample Student sample
Frequency  Mean Frequency  Mean
position position

Chofiira Red 40 19 43 25
Chakuda Black 38 33 4 3.0
Choyera White 35 37 42 24
Chobiriwira Grue 33 28 4t 4.5
Chikasu Yellow 33 3.2 38 4.0
Chotuwa Grey 24 43 24 6.8
{Cha-)khofi Coffe 11 5.2 12 1.5
Chamiambo Sky blue 8 59 10 6.8
Chamasamba Eeaf green 5 53 2 6.2
{Cha-)khaki Khaki 3 4.5 9 8.1
Chamawangamawanga Spotted 3 5.1 10 59
Chaphulsa Ash grey 3 4.3 1 1.0
Chabuluu Blue 1 4.5 15 83
Chanyezinyezi Shiny 1 9.0 15 6.8
Chagirini Green 1 4.3 6 138
Chamandalasi Coloured G 7 132
Chapirki Pink ] 4 85
Chakanthochi Yellow (banana} ¢ 3 6.3
Chakhanga Spotted f 4 7.0
Chagre Grey 0 3 6.9
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It can be seen that the first six terms: chofiira ‘red’, chakuda *black' choyera
‘white’, chobiriwira ‘grue’ (green with blue), chikasu ‘yellow’ and chotuwa ‘grey’
are the six most frequent terms for both groups, and the rank orders of the frequen-
cies are very similar for the two groups. Each of these six terms was offered by over
half of each sample, whereas no other term was offered by more than about one third
of either sample. All these six terms are traditional Chichewa terns, There is & rela-
tively sharp drop in both frequency and list position, for both samples, after the fifih
terin, chikasu ‘yellow’, and another one after the sixth term, chotwa ‘grey’. In fact,
just the first five terms make up over 70% of the responses for the rural sample,
although this proportion is somewhat smaller —- 50% - for the students,

Just on the basis of the list measures, the first five terms in Table 2 are the
strongest contenders for basic colour term status in Chichewa, If we accept for the
moment that these terms are the basic ones, then Chichewa fits the Berlin and Kay
theory well: the five most frequent terms form a ‘permissible’ combination for a
five-term language. Stricily the scores for choyera ‘white’ and chakuda ‘Dlack’
should be greater than for chefiira ‘red’, but this discrepancy in the scores is small,

The greater number of terms offered by the students arises for three main reasons.
First, students offer many more combinations of terms and qualified colour terms.
Second, they offer non-basic traditional terms such as chamawangamawanga ‘spot-
ted’ and chamizeremizere ‘shiny’ more frequentty than the rural sample. And finally,
they offer more borrowed terms than the rural sample; chabulun *blue’ is the most
common of these but a 'Chichewacised’ version of all the basic colour terms of Eng-
lish, with the exceptions of white, black and red, was offered at least once. There are
also interesting data on the terms offered by the students for blue and green, which
we take up in section 4.

3.2. Colowr naming

Only the rural sample did the naming task; there were only seven missing
responses out of a total possible response set of 40 respondents by 65 colours. There
were three main kinds of responses: (1) a simple colour term such as chofiira ‘red’;
€2) an attenuated form of the colour term, for example, chofiirira ‘reddish’;2 (3) a
qualified term such as chofiira modera ‘darkish red’ or chofiira chivi chachikasu
‘red with yellow’, The attenvated form was a particularly common variant for cho-

2 Astenuated forms are created by the addition of the suffix -ir-/-er-, The form is determined by vowe!

harmeny: -ir- is found if the preceding vowel is high or low (i/u/a) while -er- is found after the mid vow-
els (efo). Thus, chonmwa ‘grey’ gives chottnvira “greyish’, while choyera *white’ has choyerera
‘whitish’, A more complex case is chakude *black®, whose attenuated form is chodera ‘blackish’, This
has the following components {the root is -d- ‘black’):

chi 4+ a + ku +d  + {ifenr) + a
gender/number + adjectival + infinitive + rost + (attenuating + firal
prefix vowel prefix. morpheme} vowel

In the allenuated form, a + ku gives o, by reguiar mormphaological tule, and chi + o gives cho. The form
of the attenuating morpheme is -er- by vowel hammony. But in the simple form, the -ku- cannot be
reduced because of the requirement that minimal words must be bisyllabic.
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fiira ‘red’, chobiriwiva ‘grue’ and chotuwa ‘grey’, but in general, for most colour
tiles, attenuated forms were given less frequently than simple forms.

Table 3 gives the most frequent term given for each colour tile and the second
most frequent term, provided it was given by more than one person, together with the
Color-Aid codes for each tite. [f there were tied frequencies for first or second place,
then we give all of the tied terms. Next to each term is the frequency with which it
was given. Thus, for example, the tile — O HUE was named choflira ‘red’ 24 times
and chofiirira ‘reddish’ nine times, Fig, 3 shows the locations in CIE chromaticity
space of the stimudi for which there was a reasonable consensus over how they should
be called; the criterion for this reasonable consensus will be explained shorthy.

Inspection of Table 3 and of Fig. 3 will indicate that six of the seven most preva-
fent terms on the list task (Table 2) — chofiira ‘red’, chakuda *black’, chobiriwira
‘grue’ (green with blue), chikasu 'yellow’, chomwa “grey’ and {cha-)khofi ‘coffee’
are also the six most frequent on the naming task (the exception is choyera “while).
And just these terms plus chioyera ‘white’ show high consensus of use.

This claim can be evaluated more easily by considering Table 4: here we show the
total number of times the simple form, the attenuated form and the sum of both
forms were given, for each term summed across tile colours and respondents, The
terms are ordered by the frequency with which they were given by the rural sample
in the kst task (Table 2), It can be seen that with the exception of choyera ‘white’,
the terms with the highest frequencies on the list task (Table 2) also have the high-
est frequencies on the naming task; this is so for the frequency of the simple form
and for the total frequency. Thus, chofiira ‘red’, chakuda "dlack’, chobiriwira *grue’,
chikasu 'yellow®, chotuwa *grey’ and (cha-)khofi *coffee’ were six of the seven
highest scoring terms on the list task, and they have the six highest simple-form fre-
quency scores {column 1) and also the six highest total-frequency scores {column 3).

In combination, the total frequencies for these six terms make up 83.5% of the
total responses, Choyera “white’ scores lower than chanitambo ‘blue’ on the simple
form measure and on the total measure, and less than chamsamba ‘green’ on the
total frequency measure. In addition to these differences, the rank orders of the terms
on the frequency measures vary somewhat from the rank order in Table 2: this is pri-
martly due to the relatively low scores for choyera ‘white’ and chakuda ‘black’, but
in addition chotuwa ‘grey’ has a higher positon than in Table 2 (it comes third in
terms of the frequency of the simple form and the total frequency, whereas it ranks
sixth in the kst task).

Basic therms should be both salient and show good agreement across respondents:
our frequency measures are primarily further measures of salience, albeit consirained
by the particufar colours in the stimulus set. We next consider how the degree of
consensus may be estimated: first, in Table 4 column 4, we give the number of tiles
for which a given term was the most frequent term; in general, the most frequent
term is the simple form, but, for chofiira ‘red’ the version chofiirira ‘reddish’ was
the most frequent term for I} tiles {we return to this later). It can be seen that only
the first seven terms have a score greater than zero; chofifra ‘red’ and chobiriwira
‘grue’ have clearly the highest scores (19 and 21 respectively), whereas choyera
‘whilte’ has just one tile for which it is the most frequent term,
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Table 3 {Table 3 continued)
Tile raming.
The most common terms given 1o he tiles, and the frequency with which they were given {F). Code Tern B Code Term F  Code Term F I
Tiles are labelied witls their Color-Aid codes; glosses are given in Table 4.
BY HUE chodera 13 82 chobiriwirira 5
Code Teem F  Code Term E  Code Term F chobiriwira ] chodera 5
chakuda 5
Y HUE chikasu 39 52 chotuwa 5 chobiriwira 4
chobiriwira 4
chobiriwira- BVB HUE chobiriwira 9 S3 chotuwa 10
pang‘ono 4 chebiriwitia 4 choluwira 7
chadera 4
YOY HUE chikasu 34 T4 chikasu 32 82 chotuwa 7
chofiira- chikasu- chobirirwira- B HUE chebiriwira 4 T chobirirwira 1]
pang'ono 2 chotuwa 3 pang’ono 6 chamiambo 6 chobiriwizira &
choluwa &
YO HUE chikasu 21 T3 chikasu 29 83 chobiriwirira 8
chofiirira 3 chikasu- chobiriwira 7 BGB HUE chobiriwira 18 T3 chobiriwira 14
chofiira 4 chamtambo 4 chamtambo 5
OYO HUE  chofilm 5 BG HUE chobiriwira 17 T chobiriwira 4 52 chobiriwira 14
chikasy il chobiriwirira 6 chamiambo & chobiriwirira 3
chodera 3
O HUE choftira 24 S§1 chofiirira 6 S3 khofi 16
chofiirira 9 chofiira- chakhofi 4 GBG HUE chobiriwira 31 S2 chiobiriwira 13
khofi 5 chamasamba 2 chamtambo 5
miambo 5
ORO HUE chofiira 31 T3 chofiirita 18 83 chotuwira 12
chofiirisa 8 chofiira 9 chotuwa 9 G HUE chobifiwira 28 St chabiriwira 19
masamba 6 chobiriwitira 5
RO HUE chofiira 5 T3 chofiirira I8 83 chakuda t4
chofiirira 2 chofiira 7 chodera g GYG HUE chobirwira 9 T4 chobiriwira 22 81 chobiriwira 9
chamasamba 4 chobiriwira- chotuwa 6
ROR HUE chofiira I3 T3 chefiidra 4 83 chofitriza 12 pang'ono 3
chofiirira 4 chefiira 7 chotuwa i chobiriwira-
motuwa 3
R HUE chofiira 28 T4 chofiirira 14 83 khofi 10 chamasamba 3
chofiirira 9 chofiira 11 chodera 9
YG HUE chobinwira 31 53 chobirwira g
RVR HUE chofiirira 18 8I choftirira 14 83 chofiirira 15 chamasamba chakuda 4
chofiira 13 chofiim 8 chotuwa 7
YGY HUE  chobiriwira 26 53 chobirwira g
RV HUE chofiirira 16 12 chofiirira 19 chamasamba 3 chobiriwirira 7
chofiira 9 chofiira 7
SIENNA khofi 14 ROSE chofiirta 16 WHITE  choyera 37
YRV HUE chofiira B 53 choftirira 12 chofiirira S chofiirira 15
chofiirira B 53 chofiirira 12
khofi & chotuwa 7 GRAY-2 chakuda 28  GRAY-6 chakuda 12 GRAY-4 chotuwa 16
chodera 6 chedera 10 chotuwira 5
V HUE chodera 6
chofiirira 6 GRAY-2 chotuwa 22 GRAY-1 chotuwa 19 BLACK  chakuda 34
choyerera 4 choyera 7 chedera 2
VBV HUE  chobidwira 0 T4 chotuwa 6 khaki 4
chodera 6 ngati khofi 6
chotuwira 5
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Fig. 3. Leci of tiles having a dominant teem and of the universal foci. § = achromatic (white, black and
grey}, 2 = red, 3 = green, 4 = yeltow, 5 = blue, 6 = brown, 7 = orange, 8 = pink, 9 = purpie

A term can be the most frequent term for a tile even though a majority of people
do not use it for that tile. For instance, the tile OYO HUE had chofiiri ‘red’ as the
most frequent term, but only 15 informants applied the term to the tile (Table 3),
Being the most frequent term is a necessary but not sufficient condition for the use
of & term to show high consensus, We next give a stricter measure of consensus - the
dominance index. We say a term is dominant for a given colour tile if half or more
of the respondents give that name to the colour tile; the dominance index is then the
total number of tiles for which a term is dominant, We give two versions of this
index: the first is when the frequency for all forms of the term exeeds the criterion
frequency; and the second is when the frequency for just the simple form of the term
exceeds the criterion frequency (note that chofiirira ‘reddish’ was never dominant on
its own}. Thus for instance, in Table 3 the simple term chikasu ‘yellow’ is dominant
for the tile ¥ HUE with a score of 39 out of a possible 40. Similarly, chofiira ‘red’
is dominant in its simple form for ORO HUE with a score of 31, but it does not
achieve dominance in its simple form for the tile ORO T3 where it scores 18 out of
a possible 40, However, the combined simple and attenuated forms — chofiira ‘red’
and chaofiirira ‘reddish’ exceed the dominance criterion with a combined score of 27
out of & possible 40. For all terms except choyera "white’ and chikasu ‘yeltow’ the
scores reduce as we move from the number of colour tiles for which a term was most
frequent, through the first dominance index, to the dominance index based on the
simple form of the term.
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Table 4
Summary of naming task. Frequencies, dominance indices and specificity indices for the twelve most frequent terms.
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The loci of the tile eolours for which a term was dominant according to the
strictest criterion are shown in Fig. 3, as mentioned earlier. (The loci for choyera
‘white’, chakuda ‘black’ and chotiwa ‘grey’ alt fall in the centre of the plot, in
approximately the same place as the foci of the universal achromatic colours, desig-
nated by 1. The achromatic colours differ on Y (lightness]; thus if the colours were
plotted in all three coordinates — Y, x, y — chakuda ‘black’ would score close to zero
on Y; choyera 'white’ would have the highest Y value of all and chotuwa ‘grey’
would have intermediate values on Y.) The loci of the foci of the ‘universal® basic
terms are also shown in Fig. 3, and it can be seen that the toci of the dominan{ terms
fall close to the appropriate universal focus, spreading from the focus towards the
centre of the plot (the universal foci are the most saturated exemplars of their respec-
tive categories; saturation increases with distance form the achromatic region desig-
nated by 1). For instance, chikasu ‘yellow® has five dominant loci {designated by the
large squares) which lie close to the universal yellow (designated by 4) bul shifted
towards the cenire. The colours for which chobiriwira ‘grue’ is dominant fall pre-
dominantly in the green part of colour space {top left of the plot close to the univer-
sal focus of green designated by 3); respondents do use chobiriwira ‘grue’ to refer
to the blue region as well, but aithough it is often the most frequent term for stimuli
in this region, the scores do not achieve dominance, From Table 3 it can be found
that this lack of dominance in the blue region arises because a significant minerity of
respondents use the term chamtambo *blue’ to name these colours. There are five
tiles — I3 HUE, BGB HUE, BGB T3, BG T} and GBG 82 for which chamtambo
‘blue’ is the second most frequent term after chebiriwira *grue’ (see Table 3). In
fact, Table 3 under-represents the use of chanitambo ‘blue’ because we only give the
two most frequent terms for each tile. If we take modified and combined forms of
chamtambo ‘blue’ into account, then chamtembo ‘blue’ is a strong second to
chobiriwira 'grue’ for nine tiles in the blue region, The traditional term chamasamba
‘green’, although used a little, is rarely such a strong alternative term to chobiriwira
‘grue’: its highest score is six for G HUE,

We observed above that chofiirira ‘reddish’ was the only attenuated term to be the
most frequent term for any tile. There are 13 tiles for which the combined forms of
chofifra *red” are dominant other than the five ‘good’ reds shown in Fig. 3 {towards
the right of the plot close to the universal red designated by 2), These 13 tiles fall in
the regions of colour space for which there is no established basic term in Chichewa.
Chaofiirira "reddish’ refers to pink, orange or purple regions; even so the simple form
of chofiira *red’ is dominant for one celour in the orange region of colour space — O
HUE — and is the most frequent term for a more yellow orange — OYO HUE. The
single colour for which (cha-)khofi ‘coffee’ is dominant Hes about midway between
the universal brown (designated by 6) and the universal achromatic foci {(designated
by 1). The colour is a light brown (O SO in Table 3). Other colours in the brown
region such as SIENNA, or R 83 (Table 3) have {cha-}khofi ‘coffee’ as the most fre-
quent name, but without it achieving dominance,

The dominance indices we give in Table 4 capture part of consensus across speak-
ers, but they are only partially independent of the overall frequency of use. They fail,
for example, to capture the high degree of agreement over which stimuli are called
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choyera *white’, even though its overall frequency is relatively low. Likewise, a
term could achieve dominance through indiscriminate use. One measure which
would capture the very specific use of a term is the specificity index. This is the ratio
of dominant use 1o total use. That is, the total frequency with which a term was given
summed across the tiles for which it was dominant, divided by the total use for that
term; the index can take values from 0 to 1. A frequently used term could still have
a low specificity index if there was little agreement as to which tiles it referred to;
its distribution would be wide but thinly spread. On the other hand, a low frequency
term could have a high specificity index, if, when it was used, there was high agree-
ment as to which tile it denoted; its distribution would show local concentrations,
We give two specificity indices in the final two columns of Table 4: the first is based
on the dominance index for all the variants of a term, and the second is based on the
dominance index for just the simple form of the term. Before describing the data we
give an example of the calculation of the specificity index. For chofiira ‘red’, there
were 153 instances of it being used in the simple form to name the five tiles for
which it was dominant (referring to Tabte 3: O HUE 24 + ORO HUE 31 + RO HUE
35 + ROR HUE 35 + R HUE 28 = {53); the simple form was used 288 times in total
{column 1 Table 4); thus the specificity index is 153/288 = (.53,

On the total form specificity index (column 7} it can be seen that chofiira ‘red’ has
the highest index (0,86) followed by chikasu ‘yellow’ (0.72); the next three terms —
choyera ‘white’, chakuda 'black’ and chobiriwira "grue’ — all have about the same
score (0.5 to 0.6); and the last two terms have relatively low scores: chatuwa ‘grey’
(0.32); {cha-jkhofi ‘coffee’ (0.12), The rank order changes somewhat on the index
for the simple forms; the order is: chiikasu “yellow', choyera ‘white', chakuda
‘black’ and chofiira ‘red’ with tied scores, chobiriwira ‘grue’, {cha-}khofi ‘coffee’
and chonnva ‘grey’. All other terms necessarily have zero specificity indices, as their
dominance indices were zero.

Finally in this section, we swmmarise the main patterns in the data from the nam-
ing task. Recall that the naming task was used for two main purposes: first to try to
establish which colour terms were basic, or at feast to measure the degree of basic-
ness of each colour term; and second, to map the regions of colour space denoted by
each likely basic term. Of the measures we derive from the task, one set — naming
frequencies — are additional measures of salience, and a second set — the dominance
and specificity indices — are measures of consensus. By and large, using naming fre-
quency as a measure of satience, supports the salience measure derived from the list
task. There are some differences between the terms in their rank orders {most
notably for choyera ‘white’, which has a low frequency score in Table 4) but in gen-
eral the two measures of salience give similar results. The rank order in terms of the
total frequency score from Table 4 is: chofiira ‘red’, chobiriwira ‘grue’, chotuwea
‘arey’, chikasu ‘yellow’, chakuda *black’, (cha-)khofi "brown’, chanwambo ‘biue’,
chamasamba *green’ and choyera *white’. It is likely that the basic terms are to be
found in this set,

Tursing to the measures of consensus, all of the terms just given, except cham-
tambo *blue’ and chamasamba ‘green’, have at least one tile for which they are the
most frequent term, and also half or more of the sample use that term for at least one
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tile (dominance indices greater than zero), although {cha-)khofi ‘coffee’ only just
achieves the dominance criterion, The specificity indices reinforce the data from the
dominance indices, the terms choflira ‘red’, chikasu ‘yellow’, choyera ‘white’,
chobiriwira ‘grue’ and chakuda *black’ have the five highest specificity indices, and
the low index for (cha-}khofi ‘coffee’ suggests it has only & weak claim to basic sta-
tus, The main strengeh of the specificity index is that it places choyera ‘white” in its
‘rightful” place amongst the highest scoring terms on the hierarchy, and chotuwa
‘grey’ and (cha-)khofi *coffee’ (if we treat it as the contender for the brown slot)
towards the bottom of the hierarchy, These Iatter placements are in accord with the
Berlin and Kay theory, whereas the relative rankings of the remaining terms match
the rank order of the hierarchy only moderately: this is mainly due to the high scores
for chikasy *yellow’, which outscores chakuda ‘black’ and choyera ‘white' on the
first measure and has the highest score of all on the second measure. Even so, the
five highest scoring termns — chofiira ‘red’, chikasu ‘yellow®, choyera ‘white,
chobiriwira ‘grue’ and chakuda ‘black’ — form a legitimate five term combination
according to Berlin and Kay,

3.3. Colour vision

Nine of the sample made at least one error on the test. Of those who made errors

the mean number of errors was 2.3 and the most prevalent kind of error was the tri-

tan error (yellow-blue). The scores indicate that about a quarter of the sample tested
had *mild tritanopia’. This is an unusual finding and one which is taken up in much
greater detail in Davies et al, {1994). However, as there was no discernable differ-
ence between those with normal colour vision and those with mild tritanopia on any
of our linguistic measures, we include the data from those with mild tritanopia in our
totals and will not discuss the finding further here,

4, Discussion

Our data suggest thet the five terms: choyera ‘white, chakuda ‘black’, chofiira
‘red’, chobiriwira ‘grue’, chikasu ‘yellow’ are definitely basic, They were the five
terms offered most frequently in the list task by both samples, and in addition they
tended to be offered early in the lists. These same terms were, with one exception,
also the most frequently used in the tile-naming task. The exception is choyera
‘white’, which was used relatively infrequently. But this is a direct consequence of
colour comrast; to a first approximation, the brightest grey in a colour set will
appear white and the next brightest grey will, in contrast, appear grey, even though
on its own it may appear whit, Unless we included two or more identical whites in
the set, the appeararce of white will be limited to the single brightest colour tile,
hence limiting the scope for the use of the white term.

In addition, the five contenders for the basic slots all have at feast one colour tile
for which the term is dominant and show high consensus of use, as indicated by the
specificity indices, The achromatic terms have only one or two tiles for which they
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are dominant, whereas chofiira ‘red’, chobiriwira ‘grue’ and chikasu ‘yeltow’ have
at least five tiles each for which they are dominant. In summary, all the measures
converge to suggest that these five terms are basic.

There are two further terms vying for basic status: the first — chonowa ‘grey’ — is
a traditional term, whereas the second — (cha-)kiofi “coffee’ — is an adaptation of the
word for the beverage. Although the origin of {cha-)khofi ‘coffee’ suggests that its
use might be restricted to a narrow range of objects, hence undermining its claim to
basicness on Berlin and Kay's criteria, the way it was used on our tasks suggest that
its use is not so restricted. In the naming task it was used to denote part of the region
that would be called brown or its equivalent in languages with a clearly established
brown term. However, the single tile for which it is dominant is some distance away
from the focus of the universal brown (Fig. 3) although it is the most frequent term
for four tiles that lie between the dominant locus and the universal locus. There is a
lack of consensus over what to call tiles close to the universal focus: some infor-
marnts include them in chakuda ‘black’, others include them in chofifra *red” whilst
a few include them in {cha-}khofl ‘coffee’. Overall, though, the profile of results of
(cha-}khofi ‘coffee’ suggest that it has not yet achieved basic status: it had relatively
tow scores on the list task — its frequency score was less thar a third of the scores of
the first five terms — and aithough it was used reasonably often on the naming task
and achieved dominance for one tile, ils use was thinly spread with only moderate
agreement across respondents, as indicated by the low specificity scores. Thus
Chichewa appears not to have & basic term for brown, though (cha-)khafi may
become the basic term.

Chotuwa ‘grey’ has the next strongest case for being basic, after the first five
terms: it is the sixth term on the lst task, albeit with something of a step between it
and the next highest term; its frequency on the naming task is higher than all terms
except chofiira ‘red’ and chobiriwira ‘grue’; there are five tiles for which it is the
most frequent term, four tiles for which either chotuwa *grey’, chotuwira *greyish’
or one of the qualified forms is dominant, and one tile for which the simple form is
dominant. But, it has low specificity indices, particularly for the simple form, reflect-
ing low consensus, despite prevalent use, It is used mainly to denote light greys with
the dark greys either falling under the domain of chakuda *black’ or, less commonly,
chonwira ‘darkish’, There is also another traditional term — chaphulsa - and a bor-
rowed term — chagre — which compete for the grey region; they are much less preva-
fent than chotiwa ‘grey’, but even so, have the effect of reducing its scores on our
measures, As with (cha-hofi, it may be that chotuwae ‘grey’ is in transition, and i
will gain further currency.

There are varying degrees of evidence in the data for three composite categories,
or at least for their remnants, First, chobiriwira ‘grue’ denotes greens and blues,
which suggests it might be a composite term. However, although it is the most fre-
quently used term in the blue region, it fails to achieve dominance. We may be
observing the early stages of its decomposition into separate green and blue terms,
There is some suggestion in the students’ data that the borrowed term chabulun
‘blue’ together with the traditional term chamrambe *blue (sky) may be developing
into ‘twin’ basic terms for blue, since over half the sindent informants offered one or
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other term for blue. The blue terms were offered almost mutually exclusively; cham-
tambo ‘blue’ was offered ten times by the students and chabuluu ‘blue’ was offered
fifteen times; but only one person offered both. However, nine students listed both
chebiriwira ‘grue’ and chamambe *blue’, and ten gave both chobiriwira *grue’ and-
chabuluu *blue’. This is consistent with the conjecture that the grue category may be
decomposing, at least for groups like the students, by the development of a blue cat-
egory, which suggests that chobiriwira might be left to denote green. This conjecture
is supported by the fact that it was rare for chobiriwira to be offered either with the
traditional term chamasamba ‘green (leaf)’ or the borrowed term chagilini ‘green’,
which is consistent with their betng alternative terms for green. The altemnative terms
for blue — chabulun or chamtambo — were also used by the rural sample to some
degree, to refer to the blue region in the naming task, whereas the focus of chobiri-
wira was in the green region. We found that a similer process of decomposition
seemed to be happening to Xhosa {Davies and Corbett, forthcoming), but in that case
the term for blue was generally the imported term biwe rather than the traditional
term fzulu ‘sky’.

A second possible remnant composite category involves chakuda ‘black’ and its
attenuated form chodera ‘blackish® (for which see fn. 2), which may be the remnant
of a ‘dark’ category: it denotes colours extending into the dark greys. It is also used
to denote some dark chromatic colours such as the blue-purples (V HUE and BV
HUE}) and the dark reds (RO S3 and RS3) although it is dominant onty for RO S3,
and that only when chakuda ‘black’ and chodera *blackish' ace taken together. The
possible emergence of chotuwa *grey’ and (cha-)khofi ‘coffee’ or ‘brown’ as basic
terms may be part of the process of the decomposition of the dark category.

Finatly, chofiira ‘red’ may also be a remnant composite category, It is dominant
for colours which in English would be orange {O HUE and OYQ HUE), pink (e.g.
Rose Red and ROR), purple {RV HUE) and pinkish-purple (RVR HUE). But it is
clear that the focus of this category lies close to the universal red, and that the use of
the attenuated form suggests some reservations sbout including the pinks, purples
and oranges in the category. .

In summary, Chichewa probably has five basic terms: choyera ‘white’, ehakuda
‘black’, chofiira ‘red’, chobiriwira ‘grue’, and chikasu ‘yellow’. Three of these -
chakuda *black’, chofiira ‘red’ and chobiriwira ‘grue’ — look as though they have
the characteristics of composite categories which may be in the process of decom-
posing. This inventory of basic colour terms is consistent with Berlin and Kay syn-
chonically. Chichewa may be gaining two further basic colour terms: chotuwa ‘'grey’
and {cha-khofi ‘coffee’; the latter term may become the basic term for brown. These
changes seem to be happening at the same time as the decomposition of chobiriwira,
rather than after it is complete. If so, this is inconsistent with Kay and McDaniel
(§973), who proposed that brown should emerge only after separate green and blue
terms had become basic. Tt will bs interesting to continue to monitor these changes
in Chichewa and in other languages of Alfrica.
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