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ABSTRACT
This study explored common Turkish color names and their denotative meanings to facilitate color communication within 
and across languages. An internet-based psycholinguistic experiment was conducted (available at: color​naming.​net) using 
an unconstrained color-naming method with the following objectives: (a) to collect Turkish color names in wide cultural use 
and determine their corresponding color ranges; (b) to estimate color coordinates of centroids of 11 Turkish basic color terms 
(BCTs), as well as of an emerging BCT lacivert ‘navy blue’, and compare them to the 11 English BCTs estimated earlier using 
the same web-based psycholinguistic experiment; and (c) to establish an “indispensable” set of Turkish color terms required 
for complete coverage of the color gamut. Native speakers of Turkish, recruited as volunteers from crowdsourcing (N = 637), 
named freely a sequence of randomly selected colors from 606 samples approximately uniformly distributed in CIELAB 
color space. Results showed a large color lexicon of unique 268 color descriptors, each offered by more than one observer. 
The centroids of the 11 Turkish BCTs showed high correspondence with their English counterparts (mean ΔE00 < 3) except 
for mavi ‘blue’, which differed more substantially from blue (ΔE00 = 8.5), while the difference between lacivert and blue 
was even greater (ΔE00 = 21.2). Frequency, naming consensus, and denotative certainty of lacivert support its classification 
as a 12th BCT in Turkish. An analysis for identifying the minimal set of color terms (CTs) that can name all colors across 
the full color gamut revealed, in total, 30 Turkish indispensable lexical color categories that enable efficient inter-language 
communication.

1   |   Introduction

Color is a key feature of our visual experience, with its many 
shades and hues adding depth and meaning to what we see. It 
can be employed during communication of ideas without any 
written or verbal language [1], making it a visual communica-
tion tool in many disciplines [2]. Colors convey meanings, asso-
ciations, and connotations and are, therefore, vital components 
of communication in everyday life.

Schirillo ([3]: 179) defined color naming as “one of the most 
interesting consequence of mental activity”. While there are 
thousands to millions of discriminable colors [4, 5], they are or-
ganized into a limited number of categories, each associated with 

a color name used in everyday communication [6]. The study of 
color naming is an intriguing and demanding subject that has 
been extensively researched. It is imperative to comprehend the 
psychology and cultural influences behind color naming as it 
provides valuable insights into human perception and commu-
nication. It involves not only functions such as human vision but 
also language. The Whorfian hypothesis, a relativist view, posits 
that languages are molds shaped by culture; thus, color names 
are non-trivial [7]. The opposite explanation is proposed by the 
universalist view: according to Berlin and Kay [8] there are up 
to 11 universal basic color categories (BCCs). At Stage I, the 
basic color term inventory includes a binary distinction between 
white/light/warm and black/dark/cool; in the evolutionary se-
quence this is followed by ‘red’ (Stage II); the fourth and fifth 
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color terms are either ‘yellow’ or ‘green’; the sixth color term is 
‘blue’ followed by ‘brown’, ‘orange’, ‘pink’, ‘purple’, and ‘gray’ 
terms. Languages with a developed color lexicon reach Stage VII 
with 11 universal BCTs (the ceiling) ([8]/1991). As noted by Lucy 
([9]: 338), Berlin and Kay interpreted BCTs as counterevidence 
to Whorf's proposal, arguing instead that universal perceptual 
and conceptual structures underpin BCCs and constrain their 
linguistic expression. Subsequent studies provided empirical ev-
idence that refined and qualified Berlin and Kay's original hy-
pothesis [10–15]. Since Berlin and Kay's work, successive studies 
have increasingly converged on a weak version of linguistic rel-
ativity hypothesis, integrating both universal constraints and 
language-specific influences on color categorization. Weak 
linguistic relativity allows for the possibility that culturally spe-
cific BCCs and BCTs may emerge beyond the proposed set of 
11. Berlin and Kay [8] mentioned two cases of languages with 
12 BCTs, that is, beyond the proposed 11: Russian goluboj ‘light 
blue’ and Hungarian vörös ‘red’. Further studies provided evi-
dence that there are two BCTs for ‘blue’ in several languages, 
such as Greek [16], Russian [17, 18], Italian [19], and an emerging 
BCT lacivert ‘navy blue’ in Turkish [20]. Furthermore, recently, 
Mylonas and MacDonald [6] suggested augmentation of the BCT 
inventory in British English, from 11 to 13, including lilac and 
turquoise.

The ability to communicate color is crucial in various fields, in-
cluding trade, advertising, education, and design. While color 
names may be translated between different languages, their 
color representations can vary significantly. As a result, previ-
ous researches aimed to estimate denotative meanings of CTs 
in experimental studies [6, 19, 21–27]. Color naming studies 
have been recognized for their importance in industrial and 
engineering fields for decades [28]. Researchers continue to 
explore new ways to meet modern color naming needs, rather 
than relying solely on simple dictionary translations. Besides 
the importance of color names extended during the last decades, 
some studies focused on specific languages (e.g., Japanese: [29]; 
Arabic: [30]; Italian: [15]; Russian: [18]), gender differences (e.g., 
[31]), or investigated how color names have evolved throughout 
history [32]. Recent studies demonstrated advantages of online 
color-naming experiments, with the World Wide Web as a pow-
erful tool that cannot be underestimated ([33–35]).

The present study investigates Turkish color terms using a web-
based psycholinguistic experiment with an unconstrained color-
naming method. The aims are to: (a) collect color names in wide 
cultural use and estimate the color ranges they denote; (b) esti-
mate the color coordinates of the centroids of Turkish BCTs and 
compare them to the 11 English BCTs established using the same 
experimental; and (c) establish the set of indispensable Turkish 
color terms required to name all colors in the sRGB gamut.

1.1   |   Turkish Color Names

Various researchers conducted linguistic and psycholinguistic 
studies on color naming in Turkish [36–38]. They concluded 
that Turkish can be considered a Stage VII language according 
to the Berlin and Kay evolutionary sequence and that Turkish 
BCTs align with Berlin and Kay's 11 universal BCTs. Notably, 
Şahin ([38]: 167) and Ekici et al. [36] (the first author aka Şahin) 

reported that, along with basic mavi ‘blue’, 98.8% of their partic-
ipants knew lacivert ‘navy blue’.

In comparison, authors of more recent and/or comprehensive 
studies [20, 27, 31, 39–41] came to the conclusion that Turkish 
has two basic terms for ‘blue’ like other circum-Mediterranean 
languages (Greek, Catalan, Maltese, and Italian) and Russian. 
It is worth noting that Turkish groups light and medium blues 
as mavi in opposition to dark blues as lacivert, similar to the op-
position of two Italian ‘blue’ terms azzurro ‘light/medium blue’ 
and blu ‘dark blue’ [15], but unlike Russian that groups medium 
and dark blues as sinij in opposition to light blue goluboj [18].

The studies cited above employed different methodologies, 
which may have affected their outcomes. First, in these stud-
ies the nature of the employed task varied—a color listing 
task  [20, 27, 31, 40, 41] versus a color-naming task of colored 
samples [20, 41]. In comparison, Ekici et  al. [36] conducted a 
task that aimed to estimate, in effect, “best exemplars” of most 
frequent Turkish color terms, whereby participants were given 
32 pre-selected chromatic terms and requested to point to the 
color sample named by that term. Finally, Kadıhasanoğlu [39] 
used a 2AFC (two-alternative forced choice) task for naming 
varying blue stimuli to estimate category boundary between 
mavi and lacivert.

Furthermore, in the psycholinguistic experiments arrays of 
employed color stimuli differed, which could have affected dis-
criminability of the two Turkish ‘blue’ categories. Specifically, 
Özgen and Davies [20] used 65 Color-Aid Corporation tiles [42]. 
Rätsep [40, 41] added to these 17 tiles in the dark purple-blue 
area. Ekici et al. [36] employed the Munsell Color System stim-
uli, with 10 Munsell charts (out of 40); these covered the hue cir-
cle, where each hue was represented by codes 2.5, 5, 7.5 and 10, 
Kadıhasanoğlu [39] used monitor colors representing blue and 
green areas of color space.

It should be noted that from the pre-selected 32 CTs, Ekici et al. 
[36] defined eight CTs as basic (apparently chosen by them as 
translation equivalents of eight English chromatic BCTs); the 
other 24 CTs were considered non-basic. The authors reported 
that Turkish participants selected the most saturated samples 
for each BCT with good agreement, and there was no substantial 
variation in Value and Chroma. (As a remark, for each CT, the 
authors report not all but the most frequent choices of Munsell 
samples, as a rule within two or three Munsell charts corre-
sponding to a particular hue.) The authors singled out choices 
for yeşil ‘green’ as mostly from GY (green-yellow) charts of the 
Munsell Color System, rather than G (green). Further, kan 
kırmızısı ‘blood red’ was the only non-basic color name with 
high consensus among other color names in their study, which 
was defined with fewer color samples (2 color samples) than 
kırmızı ‘red’ (4 color samples). Ekici et al. [36] mentioned that all 
participants were able to identify mor ‘purple’.

In the listing task studies, all these report that the frequency of 
principal color names abruptly decreased after the 12th term, 
either lacivert ‘navy blue’ or gri ‘gray’. Noteworthy, Rätsep [41] 
found that yeşil ‘green’ and siyah ‘black’ were the most frequent 
ones (we surmise this is likely due to their symbolic meaning in 
Islam); these were followed by sarı ‘yellow’. In a semantic map 
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derived from their listing data (and reconstructed by multidi-
mensional scaling), Uusküla and Bimler ([27]: 78) showed that 
Turkish participants cluster four BCTs denoting ‘cardinal hues’ 
(kırmızı ‘red’, yeşil ‘green’, mavi ‘blue’ and sarı ‘yellow’); other 
clusters group terms for achromatic ‘white’ and ‘black’; and still 
other secondary BCTs ‘purple’, ‘pink’ and ‘orange’. Frequent 
non-BCT lila ‘lilac’ and eflatun ‘mauve’ cluster in close proxim-
ity to mor ‘purple’, while turkuaz ‘turquoise’ is a neighbor of bej 
‘beige’, bordo ‘claret’ and yavruağzı ‘peach’, salient non-BCTs in 
modern Turkish.

Several studies explored in depth the basic status of the two 
Turkish ‘blue’ terms mavi ‘blue’ and lacivert ‘navy blue’ 
[20, 27, 36, 38–41].

In the listing task, mavi ‘blue’ was among the most frequent 
terms ranking between 1 and 3 [20, 27, 41]. In comparison, 
lacivert ‘navy blue’ ranked 12th in Özgen and Davies [20], and 
a great majority of their participants (86%) considered lacivert 
a kind of mavi, which violates B&K's non-inclusion criterion 
of the term's basicness. However, the authors conceive of the 
possibility of witnessing the formation of the 12th Turkish 
BCT ([20]: 951). The frequency rank 12 of lacivert was con-
firmed 20 years later by Uusküla and Bimler [27] and Rätsep 
[41], and in cognitive salience, lacivert ranked 11, before gri 
‘gray’. The authors of both studies are affirmative in that lac-
ivert may function as a BCT. Notably, in a semantic map de-
rived from the listing data, while mavi was in the cluster of 
BCTs for the four ‘cardinal hues’, lacivert clustered with the 
secondary BCTs mor ‘purple’, pembe ‘pink’ and turuncu ‘or-
ange’ ([27]: 81).

Şahin [38] and Ekici et  al. [36] provided predominant choices 
of Munsell samples for mavi ‘blue’ (Value 5 or 4) and lacivert 
‘navy blue’ (Value 2), which indicate that lacivert is darker than 
medium-lightness mavi. This finding is in accord with focal col-
ors for the two “Turkish blues” (presented in CIE Lu‘v’ reno-
tation) as estimated by Özgen and Davies ([20]: 947). In their 
color-naming experiment, Özgen and Davies [20] found two tiles 
with the dominant lacivert term, which they interpreted as its 
focal color, around which the category could form. They showed 
that lacivert occupies a perceptual position between the focal 
points of mavi and mor ‘purple’, rather than clearly aligning 
with either category. Further, a specificity index of lacivert was 
similar to that of siyah ‘black’ and higher than indices for mor, 
turuncu ‘orange’ and sarı ‘yellow’. In contrast, Rätsep [41] found 
low consensus for lacivert, with only one tile reaching 52% dom-
inance, which she interpreted as indicating a doubtful basicness 
of the term. Interestingly, regardless of lacivert's basic status, in 
the 2AFC study it was demonstrated that speakers of Turkish 
are better in discriminating colors in the blue area, compared 
to speakers of languages with one basic ‘blue’ term, thus, pro-
viding evidence of an additional category boundary within blue 
area [39].

As concluded by Özgen and Davies [20], lacivert ‘navy blue’, the 
breakaway term in Turkish at the blue-black area boundary, 
may be in a transition to the basic status, which is reflected by 
the marginal status of some of its measures. Note also that the 
first and the last reviewed studies (1982 and 2018, respectively) 
are separated by more than three decades, during which period 

the Turkish inventory of BCTs could have undergone further 
development. The previous studies employed constrained sets 
of stimuli to investigate CTs in Turkish. In the current study, 
an unconstrained internet-based color naming experiment was 
conducted to explore basic and non-basic Turkish color names 
in wide cultural use offered by a larger number of participants 
and estimate a ‘translation bridge’ between Turkish and English 
color languages [2, 34, 43].

2   |   Methods

2.1   |   Online Color Naming Experiment

An online color naming experiment (available at: https://​color​
naming.​net) was conducted to collect unconstrained color-
naming method along with their associated color ranges, with 
the aim of augmenting intercultural color communication [34]. 
During the procedure, participants first adjusted their screen 
brightness and then completed the Dynamic Color Vision Test 
[44] to screen for potential color vision deficiencies. They then 
proceeded to the color naming task, where they named colors 
one by one using the most representative terms, which could 
consist of one or more words. Participants were free to name as 
many colors as they wished, with an average of 16 responses per 
person. Next, they provided information about their background 
and viewing conditions. At the end of the experiment, partic-
ipants received a personalized summary of their responses 
alongside the color patches they had named, and were invited 
to share the study via social media links to support snowball 
sampling (for more details, see [6, 34]).

2.2   |   Color Stimuli

We extended previous research on Turkish color naming by in-
corporating a broader range of color samples (n = 606) drawn 
from the interior of the Munsell color solid, going beyond 
the highly saturated samples used in earlier studies (n = 330) 
([8]/1991; [45, 46]). The test stimuli consisted of 2-degree uni-
formly colored discs, each outlined in black (1 pixel width). A 
total of 589 chromatic samples were selected to approximate a 
uniform distribution within the Munsell Renotation Data and 
were constrained to the sRGB gamut. To achieve this sampling, 
we followed the guidelines proposed by Billmeyer, as cited in 
Sturges and Whitfield [47]. Additionally, we included 11 achro-
matic samples and 6 chromatic samples positioned at the cor-
ners of the RGB cube. The complete set of 606 color samples was 
presented individually and in randomized order for each partic-
ipant, against a neutral gray background [6, 18, 34].

2.3   |   Participants

The Turkish dataset consisted of responses from over 600 volun-
teers (n = 637) with no reported color deficiencies. The partici-
pants had a mean age of 32.5 years (SD = 14.5; age range = 20–63). 
Females constituted 431 (67.7%) of the participants, males 203 
(31.9%), and non-binary individuals 3 (0.4%). Most participants 
reported being raised in Türkiye (98.5%) and currently residing 
there (86.2%). Participants were invited to the study through 
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various methods, including word of mouth, social media, and 
flyers. Recruited participants were encouraged to invite their 
network for further snowball sampling at the end of the experi-
ment. The only participation restrictions were age (over 16 years 
old) and language proficiency in Turkish. Participation was vol-
untary and anonymous, with experimental sessions conducted 
after obtaining online informed consent [48].

2.4   |   Data Pre-Processing

The 12 008 responses in the raw dataset were treated for con-
sistency in their format and spelling mistakes were corrected 
using a replacement table constructed by the first author. 
Hyphenations, comma separators, and words in parenthesis 
were registered as multiword color expressions while various 
typographic conventions were removed. Excluded were incom-
plete responses, numerical responses, or responses in languages 
other than Turkish, but loanwords such as lila ‘lilac’ were in-
cluded. On average, each participant named 16 colors. The re-
fined dataset resulted in 10 717 responses.

3   |   Results

3.1   |   Comparison of Centroids for 11 Turkish BCTs 
and 11 English BCTs

We compared the centroid locations of 11 Turkish basic color 
terms (BCTs) identified in this study with the centroids of 11 
English BCTs obtained from a previous web-based experiment 
that employed the same experimental design [6, 18]. We have also 
included a comparison of the 12th proposed BCT by earlier studies 
lacivert ‘navy blue’ against the English blue. Table 1 presents the 
coordinates of the centroids and the corresponding color differ-
ences, while Figure 1 visualizes this data. Overall, we observed 

a strong correspondence between the 11 BCTs, with a mean color 
difference of ΔE00 = 2.97. As anticipated, the largest differences 
were observed for the blue terms mavi ‘blue’ and lacivert ‘navy 
blue’, with ΔE00 values of 8.5 and 21.2 respectively, when compared 
with English blue. The smallest differences were found for the yel-
low term sarı (ΔE00 = 0.7) and the purple term mor (ΔE00 = 1.1).

3.2   |   Frequency and Consensus of Color Naming 
Responses

The frequency of color naming responses shows 268 distinct 
color descriptors, with responses given by only one observer 
excluded as idiosyncratic. One-word descriptors constituted 
67% (35% BCTs; 32% non-BCTs), two-word descriptors 31%, 
and three-word descriptors less than 1% with 0.5% empty re-
sponses. Figure  2 shows color names proportionally to their 

TABLE 1    |    CIELAB coordinates of centroids of the Turkish BCCs (n = 12) and the English BCCs (n = 11) as well as color differences (ΔE00) 
between their location.

Turkish English

BCTs L* a* b* BCTs L* a* b* ΔE00

Beyaz 91.39 4.00 −2.30 white 88.34 3.19 −2.39 2.16

Siyah 10.46 1.20 −0.26 black 11.15 4.36 −0.9 4.05

Kırmızı 44.11 57.01 29.66 red 45.03 53.02 31.5 2.28

Sarı 80.88 −5.30 61.34 yellow 81.55 −6.02 62.9 0.72

Yeşil 60.04 −32.97 25.30 green 57.18 −33.01 25.96 2.58

Mavi 52.67 0.78 −35.02 blue 46.77 13.15 −42.3 8.51

Kahverengi 32.47 15.16 20.68 brown 33.76 16.21 24.61 2.28

Mor 36.24 40.22 −37.63 purple 35.99 41.75 −36.34 1.13

Pembe 59.42 50.51 −12.28 pink 63.52 48.06 −12.05 3.61

Turuncu 61.07 35.19 49.00 orange 61.16 33.28 48.67 0.96

Gri 60.20 0.12 −1.74 gray 55.86 1.37 −2.59 4.37

Lacivert 21.73 19.11 −37.11 blue 46.77 13.15 −42.3 21.16

FIGURE 1    |    Location of centroids of the 12 Turkish BCCs (filled cir-
cle) compared with centroids of the 11 English BCCs (filled square) in 
CIELAB.
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frequency, with pembe ‘pink’, mor ‘purple’, mavi ‘blue’, and 
yeşil ‘green’ being the most common. In addition, there are 
terms with achromatic modifiers such as açık ‘light’, loan-
words such as lila rengi ‘lilac’ and color names with qualifi-
ers sourced from food patlıcan moru ‘eggplant purple’, nature 
gece mavisi ‘night blue’, and culturally salient elements çin-
gene pembesi ‘Gypsy pink's’.

To assess naming consensus across the color gamut, the con-
ditional probability matrix P(W|c), representing the probabil-
ity of each color name W given a color sample c, was computed 
across all 606 color samples and 268 CTs. For each color sam-
ple, the maximum value of P(W|c) was extracted, reflecting 
the degree to which a single color name dominated responses 
for that sample. High values indicate strong naming consen-
sus, where observers converged on a single term, while low 
values indicate high variability, typically at category bound-
aries where multiple names compete. Figure 3 shows the 606 
color samples plotted in CIELAB space, with disc size scaled 
by the maximum conditional probability P(W|c). Large discs 
mark the focal points of Turkish color categories, that is, re-
gions of color space that elicit consistent, unambiguous nam-
ing responses.

The terms siyah ‘black’, sarı ‘yellow’, kırmızı ‘red’, turuncu ‘or-
ange’, and yeşil ‘green’ show the highest consensus in the data-
set, indicating that for at least one color sample each of these 
terms was used unanimously by all observers. Mavi ‘blue’ and 
beyaz ‘white’ follow closely, lacivert ‘navy blue’ also shows high 
consensus, comparable to established BCTs such as gri ‘gray’ 
and kahverengi ‘brown’. Critically, two distinct high-consensus 
regions are visible in the blue and navy area of color space, cor-
responding to mavi ‘blue’ and lacivert ‘navy blue’, respectively, 
separated by low-consensus samples, providing additional evi-
dence for their status as separate color categories (CCs) and sup-
porting the classification of lacivert as a 12th BCT in Turkish.

To determine a threshold between BCTs and non-BCTs, a gap 
statistic was applied to the rank-ordered maximum P(W|c) 
values across all 268 CTs. The largest discontinuity in the con-
sensus distribution was found between ranks 13 and 14 (0.786 
to 0.636, gap = 0.149), naturally partitioning the CTs into 
a high-consensus group of 13 terms and the remaining 255 
lower-consensus terms. The first 12 terms above this thresh-
old correspond precisely to the 11 established Turkish BCTs 
(siyah, beyaz, kırmızı, yeşil, mavi, sarı, turuncu, mor, kah-
verengi, pembe, gri) plus lacivert ‘navy blue’, which achieves 

FIGURE 2    |    Word cloud of Turkish color naming responses scaled by their frequency in the online experiment.
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a consensus value of 0.850, well above bordo ‘claret’ (0.786), 
the 13th term. These findings provide converging visual and 
quantitative evidence for the classification of lacivert as a 12th 
BCT in Turkish.

3.3   |   Turkish Color Names Across the Full 
Color Space

To generalize our observations to any color and identify the 
indispensable CTs that can label all colors across the full color 
gamut in the Turkish language, we used a k-Nearest Neighbors 
(kNN) machine learning algorithm, applied in regression mode 
and based on the CIE ΔE00 color difference formula. This ap-
proach was selected for its simplicity and strong explanatory 
power in color classification tasks. Using our training dataset 
of color points X = x1, …, xn with their naming responses Y = y1, 
…, yT, and an optimal k, a kNN algorithm predicts the naming 
response for a new test color x ̃by examining the k closest col-
ors in the dataset. It aggregates the frequency of color names 
among these neighbors to estimate the likely name(s) for the 
new color. We applied this method to classify a grid of 5693 color 
samples in CIELAB space. These samples were spaced in 4-unit 
bins across 8 levels of lightness and restricted to colors that can 
be displayed within the sRGB gamut [49, 50]. To determine the 
optimal number of neighbors (k), we used a leave-one-out cross-
validation method (Figure 4). A value of k = 10 yielded the lowest 
root mean square error (RMSE = 0.6).

Figures 5 and 6 present the identified CCs with their coverage 
across the sRGB gamut. Areas with high classification confi-
dence appear as solid regions, while boundaries between cat-
egories, where naming was more uncertain, are shown with 

lower confidence, reflecting greater variability in participants' 
responses. This analysis revealed 30 lexical CCs. Yeşil ‘green’ 
dominated with 24.0% coverage, consistent with earlier findings 
in English and Russian [6, 18], followed by pembe ‘pink’ (14.6%) 
and mor ‘purple’ (13.8%). Among the BCTs, lacivert ‘navy blue’ 
shows the smallest coverage (1.5%), confined to a well-defined 
region at low lightness levels (L* ≤ 35), compared to mavi ‘blue’ 
(10.0%). Interestingly, several non-BCTs such as lila rengi ‘lilac’ 
(2.8%), bordo ‘claret’ (2.4%), and turkuaz ‘turquoise’ (1.8%) 

FIGURE 3    |    Color stimuli plotted in CIELAB space, with disc size scaled by the maximum conditional probability P(W|c). Larger dots indicate 
higher naming consensus, marking the focal colors of Turkish color categories. Disc color reflects the surface color of each sample in sRGB.

FIGURE 4    |    Evaluation of optimal number of (k) neighbors, in a 
leave-one-out cross-validation method for kNN.
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7 of 11Color Research & Application, 2026

covered larger regions than the achromatic BCTs gri ‘gray’ 
(1.2%) and siyah ‘black’ (0.8%), consistent with a gradient view 
of basicness [51, 52].

To further characterize the denotative stability of each category, 
we extracted the mean classification confidence, defined as the 
maximum normalized P(W|c) assigned by the kNN classifier 
to the winning color name, for each of the 30 identified catego-
ries (See Supplementary Appendix). Figure 7 shows these val-
ues ranked from highest to lowest. A clear separation is visible 
between a high-confidence group of 12 terms and the remain-
ing 18 categories. The top 12 terms —sarı, mor, yeşil, pembe, 
turuncu, mavi, siyah, kırmızı, kahverengi, bordo, lacivert, and 
gri—all achieve mean confidence values above 0.66, with sarı 
‘yellow’ (0.780) and mor ‘purple’ (0.777) showing the highest 
values. Lacivert ‘navy blue’ (0.687) is placed clearly within this 
high-confidence group, comparable to gri ‘gray’ (0.662) and well 
above all non-BCT categories. A marked drop in confidence is 
observed after gri, with turkuaz ‘turquoise’ (0.637) leading the 
non-BCT group. Notably, beyaz ‘white’ shows a lower mean 
confidence (0.580) than expected for a BCT, likely reflecting the 

limited number of achromatic samples at high lightness levels 
in the grid.

4   |   Discussion and Conclusions

The study investigated Turkish color terms for the first time in a 
web-based psycholinguistic experiment using the unconstrained 
color-naming method; it collected data on color names in wide 
cultural use and estimated their corresponding color ranges. The 
results show that Turkish has a large color lexicon of 268 color 
descriptors given more than one observer, with 67% of one-word 
descriptors. Analyses of the dataset found 30 lexical CCs across the 
full color gamut that fit well with findings for English [53]. In align-
ment with Ekici et al. [36] “best exemplars”, centroids of Turkish 
CTs are highly saturated. Our results show that yeşil ‘green’ oc-
cupies the largest volume in color space. Yeşil ‘green’ was also the 
most frequent CT in the listing task in Rätsep's [41] study. Further, 
according to our analyses, mor ‘purple’ is the most frequent CT, 
which Ekici et al. [36] reported as a color that all participants were 
able to identify (match the CT and the color sample denoted by it).

FIGURE 5    |    Coverage of 30 Turkish lexical color categories across the color gamut, estimated using the kNN classification. Segment size reflects 
spatial extent in the CIELAB space within the sRGB gamut. Color of dots corresponds to the centroids of each color name, and dot size reflects the 
confidence of classification.

L* = 11 L* = 22 L* = 33 L* = 44

L* = 56 L* = 67 L* = 78 L* = 89
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8 of 11 Color Research & Application, 2026

The study reveals high agreement between the estimated 
CIELAB coordinates of centroids of the 11 Turkish BCTs, 
with mavi as the basic ‘blue’ term, compared to the 11 English 
BCTs, and establishes the most indispensable Turkish color 
names that can name almost all colors. The centroids for 10 
Turkish BCTs correspond well to previously estimated cen-
troids for their translation equivalents among the English 
BCTs, with a DE00 < 3, as our previous findings suggested 
[54]. However, the difference is larger (DE00 = 8.5) between 
medium-lightness mavi and English blue, the latter being 
slightly darker, more reddish and bluish than the former 
(Table  1). The difference between lacivert and blue is even 
larger (DE00 = 21.1), not unexpected bearing in mind a con-
siderably darker centroid for lacivert (L* = 22) compared to 
that for blue (L* = 47).

The prolonged debate regarding a controversial BCT status of 
lacivert ‘navy blue’ required our further investigation. In daily 
language, lacivert is fully comprehended by speakers of Turkish; 
moreover, lacileri çekmek (‘wearing a navy blue colored suit’) is 
a vernacular expression that denotes being elegant and grace-
ful ([55]: 169), indicating that the CT has a positive connotation. 
Another common color association of lacivert ‘navy blue’ in 

everyday language is sarı lacivertliler ‘the Yellow-Navy Blues’, a 
popular nickname for Fenerbahçe Football Club, one of the larg-
est football clubs in Türkiye, based in Istanbul [56]. The nickname 
derives from the club crest, which features sarı ‘yellow’ (HEX: 
#FFED00; CMYK: C4, M0, Y89, K0; RGB: R255, G237, B0) and 
lacivert ‘navy blue’ (HEX: #002D72; CMYK: C100, M87, Y32, K13; 
RGB: R0, G45, B114) [57]. Fenerbahçe Spor Kulübü [58] states that 
navy blue represents nobility, whereas yellow represents gıpta, 
often translated as emulation or envy [59], felt toward Fenerbahçe. 
The present study provides converging visual and quantitative ev-
idence in support of lacivert as a 12th BCT. An analysis of nam-
ing consensus revealed that lacivert achieves a consensus value 
of 0.850, well above the threshold identified by a gap statistic ap-
plied to the rank-ordered consensus values of all 268 CTs. The 
largest discontinuity in the distribution was found between ranks 
13 and 14 (0.786 to 0.636, gap = 0.149), partitioning the CTs into a 
high-consensus group of 13 terms and the remaining 255 lower-
consensus terms. The first 12 terms correspond precisely to the 
11 established Turkish BCTs plus lacivert ‘navy blue’, with bordo 

FIGURE 6    |    Coverage percentage of the estimated 30 Turkish color 
categories in the CIELAB space. Disc colors correspond to the centroids 
of each color name.

FIGURE 7    |    Mean classification confidence for each of the 30 
Turkish lexical color categories identified by the kNN classifier, with 
error bars indicating one standard deviation across the classified grid 
samples. Disc color corresponds to the centroid color of each category.
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‘claret’ occupying the 13th position. Rather than treating this as a 
binary outcome, these results are best understood within a gradi-
ent view of basicness, according to which CTs vary continuously 
in their degree of entrenchment rather than falling into discrete 
basic and non-basic categories [51, 52]. Within this continuum, 
lacivert is placed clearly among the established BCTs, while bordo 
occupies an intermediate position consistent with its recurring 
identification across previous studies (Table 2) as the most salient 
non-BCT in Turkish [20, 27, 41]. Furthermore, two spatially dis-
tinct high-consensus regions were identified in the blue and navy 
area of CIELAB space, corresponding to mavi ‘blue’ and lacivert 
respectively and separated by low-consensus samples, providing 
visual evidence that the two terms denote separate color catego-
ries. The kNN classification further corroborates this, assigning 
88 grid samples to lacivert—all at L* ≤ 35—with a mean classifi-
cation confidence of 0.687, comparable to established BCTs such 
as gri ‘gray’ (0.662) and above all non-BCT categories, confirming 
the stability and spatial coherence of lacivert's denotative range in 
color space.

With regards to the denotative meaning of the two “Turkish 
blues”, our results suggest that the English blue is slightly 
darker than mavi (mean L* = 53), indicating that lacivert 
pushes mavi into a lighter blue area of color space. Previous 
studies that examined the use of Turkish color names con-
cluded that lacivert has a candidate [20, 27, 40, 41] or even 
established basic status [39]. The present findings are consis-
tent with the most recent cited research in that lacivert aug-
ments the Turkish BCT inventory to 12 terms, similar to “two 
blues” inventories of other circum-Mediterranean languages 
(Catalan, Greek, Italian, Maltese).

Beyond the Turkish BCTs, Table  2 presents some frequent 
non-BCTs identified both in the previous studies and among 
the 30 lexical CCs identified in the present study. Two of 
these CTs appear across all these studies: bordo ‘claret’ and 
bej ‘beige’. It is interesting to note that both the current study 
results and Özgen and Davies [20] listed yavruağzı ‘peach’ 
and somon ‘salmon’, whereas Ekici et  al. [36] revealed only 
yavruağzı (glossed by them ‘salmon’). Uusküla and Bimler 
[27] and Rätsep [41] glossed yavruağzı as ‘peach’; however, 
Rätsep ([41]: 60) listed it as “the most frequent compound 
term,” while it was not included among “the most frequent 
simple, non-basic color terms,” and was therefore not included 
in Table 2. Eflatun ‘mauve’ and krem ‘cream’ are indicated in 
all the previous studies [20, 27, 36, 41], but they are not among 
the 30 lexical color categories of the current study. In our list 
of the frequent CTs, only three color terms (açık mavi ‘light 
blue’, koyu yeşil ‘dark green’, and koyu gri ‘dark gray’) have 
achromatic modifiers.

The differences between these studies may be due to meth-
odological differences. In particular, Özgen and Davies [20], 
Uusküla and Bimler [27], and Rätsep [41] employed production-
of-terms tasks—the listing task and color-naming task. In 
comparison, Şahin [38] and Ekici et al. [36] conducted the term-
to-color-matching task, whereby they used the pre-selected list 
of 32 frequent chromatic names compiled from “dictionaries, 
catalogs from painting, dyeing, textile, carpet industries, theses 
from language departments, literature” ([38]: 99). For example, 
Ekici et al. [36] uniquely included leylak in their term-to-color-
matching task and glossed it as ‘lilac’, but did not include lila, 
suggesting that these terms require further investigation in fu-
ture studies.

The results of the present study also enable a discussion of fre-
quently elicited culturally-specific non-BCTs like kiremit rengi 
‘tile red’, patlıcan moru ‘eggplant purple’, gece mavisi ‘night 
blue’, and çingene pembesi ‘Gypsy pink’, with all four terms 
among frequent non-BCTs also identified by Ekici et al. [36] and 
apparently reflecting the “color diet” of Turkish speakers.

Among the identified frequent Turkish non-BCTs, we also note 
loanwords. The previous study ([27]: 79) noted high-frequency 
lila ‘lilac’ with Mylonas et al. [50] remark that loanwords bor-
rowed from other languages not infrequently do not bear a re-
lationship between perceptual similarities of such cognates and 
the origin of the word that the color name is derived from. Note 
also that the addition of rengi ‘color’ in lila rengi, as it is elicited 
in the present study, is similar to the English construction ‘color 
of X’, which indicates that the loanword is in the process of being 
established in the language as a color term proper. In the list of 
the 30 frequent non-BCTs (Figure  6), one can see some other 
terms with rengi: hardal rengi ‘mustard color’, kiremit rengi ‘tile 
red color’, 10 rengi ‘skin color’.

Among our 30 frequent CTs not infrequent are petrol mavisi ‘pe-
troleum blue’ and petrol yeşili ‘petroleum green,’ whereas only 
Rätsep [41] mentioned petrol ‘petroleum’ in her study. Four non-
BCTs elicited in the present study (hardal rengi ‘mustard color,’ 
10 rengi ‘skin color,’ su yeşili ‘aqua green,’ and pudra ‘powder 
pink’) are not listed in any of the previous studies, whose data, 
to our knowledge, had been collected at the latest in 2010. The 

TABLE 2    |    Comparison of the identified most frequent eight non-
basic lexical color categories with findings in previous studies of the 
Turkish color names. The most frequent simple, non-basic color terms 
list from Rätsep [41] is compared with the current study's results.

Current 
study 
results

Ekici 
et al. 
[36]

Rätsep 
[41]: 60

Özgen & 
Davies 

[20]: 927

Uusküla 
& Bimler 

[27]: 69

Lila rengi 
‘Lilac’

— √ √ √

Bordo 
‘Claret’

√ √ √ √

Turkuaz 
‘Turquoise’

— √ √ √

Bej ‘Beige’ √ √ √ √

Yavruağzı 
‘peach’

√ — √ √

Haki 
‘Khaki’

— √ √ √

Kiremit 
rengi ‘Tile 
red’

√ √ — —

Gülkurusu 
‘Dusty rose’

√ — — —
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10 of 11 Color Research & Application, 2026

current list of the elicited terms apparently reflects lexical re-
finement of the Turkish color inventory in last decades, whose 
frequent and/or novel terms are denotatively similar to trans-
lation equivalents in contemporary American English [46], 
Serbian [60], Italian [61], and Russian [62], to name just a few. 
We venture to attribute the popularity of these novel non-BCTs 
to globalization processes.

Color communication is a vital part of everyday life, with sev-
eral implementations in trade, design, and so on. Improving 
color communication between and within languages breaks 
new ground and enables cutting-edge technologies for differ-
ent industries. In conclusion, the findings of the current study 
contribute to several disciplines by revealing the Turkish “indis-
pensable” color lexicon established in the web-based psycholin-
guistic experiment.
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