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ABSTRACT

This study investigates how cultures influence viewers’ emotional responses and preference to
single colours and to colour pairs. To achieve this, a psychophysical experiment was carried out in six
countries: Britain, France, Germany, Spain, Sweden and Taiwan. A total of 20 single colours and 190
colour pairs were used as the stimuli, presented individually on a calibrated cathode-ray-tube (CRT)
monitor in a darkened room at each experimental site. Four scales, “warm-cool”, “heavy-light”,
“active-passive” and “like-dislike”, were used in the experiment to measure colour emotion and
preference using the method of categorical judgement. The experimental results show that for single
colours there was little cultural effect on all the scales except “like-dislike”. For colour pairs, on the
other hand, little cultural effect was found on all the four scales, while the Spanish data were found to
disagree with the other five observer groups on “like-dislike”. The Spanish observers tended to prefer
colour pairs with small lightness difference between constituent colours in each pair, while the other
five observer groups tended to prefer colour pairs with large lightness difference.

1. INTRODUCTION

Colour emotion, also called colour image,'™ colour meaning®® and colour association' in the
literature, is defined in the present study as the relation between colour stimuli and reactive-level
emotional responses which are determined by the configurations of these stimuli in an entire visual
experience.'' Colour preference is defined as “one colour being liked more than another”.'” The
literature suggested that colour emotion and preference can be affected by cultures.”™* A widely
accepted reason is that different cultures have different associations in colour and accordingly people
of different cultural backgrounds have different emotional responses to colours.”” To see how the
effect of culture influences colour emotion and preference, the present study conducted a
psychophysical experiment in six countries, Britain, France, Germany, Spain, Sweden and Taiwan,
where 123 observers took part to assess colour emotion and preference. Four scales, including three
colour-emotion scales “warm-cool”, “heavy-light” and “active-passive”, and a colour-preference scale
“like-dislike”, were used in the experiment to measure observers’ psychophysical responses. The
experimental data were analysed using the CIELAB colour system.

2. METHOD

In this experiment, 20 single colours and 190 colour pairs were used as the stimuli. The 20
single colours were selected from the CIELAB colour space in order to reasonably cover the entire
range of colours in terms of hue, lightness and chroma. These colours were also used in our previous
colour-emotion studies.'®'® The 190 colour pairs included all possible two-colour combinations
generated by these 20 colours. Each colour stimulus was presented individually on a calibrated CRT

monitor in a darkened room. Four scales, “warm-cool”, “heavy-light”, “active-passive” and “like-
dislike”, were used to measure colour emotion and preference for each colour stimulus.
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The screen layouts of the experiment are shown in Figures 1 (a) and (b) for single colours and
colour pairs, respectively. Each colour stimulus was presented at the centre of the screen, under which
10 numbered buttons were lined. These buttons represent a 10-categorie scale. Taking “active-
passive” as an example, the 10 categories ranged from “extremely active” (labelled 5 on the “active”
side, as shown in the figures), “very active” (4), “moderately active” (3), “quite active” (2) and “just
perceptibly active” (1), to “just perceptibly passive” (1 on the “passive” side), “quite passive” (2),
“moderately passive” (3), “very passive” (4) and “extremely passive” (5). This scale was designed on
a “forced choice” basis, i.e. each observer must choose from one side (e.g. the “active” side) or the
other (e.g. the “passive” side) where there was no “neutral answer” (i.e. there was no category
representing “neither active nor passive”). Each observer assessed colour emotion and preference by
clicking one of the 10 buttons. The experiment was divided into two sessions, one for single colours
and the other for colour pairs.

A total of 123 observers, including 12 British, 30 Chinese, 21 French, 20 German, 20 Spanish
and 20 Swedish, participated in the experiment. The four scales “warm-cool”, “heavy-light”, “active-
passive” and “like-dislike” were translated into six languages so that the observers could perform the
assessment using their own languages. While the British and the Chinese observers took part in both
single-colour and colour-pair sessions, the other four observer groups participated in only the session
for colour pairs. Therefore, the cultural effect for single colours was examined by comparing only
British and Chinese data. For colour pairs, on the other hand, the cultural effect was investigated using
the data of all the six countries.
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Figure 1: Screen Layout of the experiment for (a) single colours and (b) colour pairs
3. RESULTS

The colour-emotion scores of the four scales were calculated from the experimental data using
the method of categorical judgement.' The scores of each colour emotion were determined on an
interval scale, ranging from approximately -2 to 2. A positive score means that more than half of the
observers associated a given colour stimulus with “warm”, “heavy”, “active”, or “like”; a negative
score means that “cool”, “light”, “passive”, or “dislike” was associated.

For single colours, the cultural effect was investigated by comparing the colour-emotion
scores for British and Chinese groups. The comparison results are shown in Figures 2 (a) to (d) for
scales “warm-cool”, “heavy-light”, “active-passive” and “like-dislike”, respectively. In these
diagrams, the two observer groups appear to agree well for all the scales except “like-dislike”, which
had a correlation coefficient of 0.46 between the data sets from the two countries. This suggests that
there was little cultural difference in scales “warm-cool”, “heavy-light” and “active-passive” between
the British and the Chinese data, while the two data sets do not seem to agree on “like-dislike”, as
shown in Figure 2 (d). A further comparison between the two data sets shows that among the 20
colour samples, greyish colours had the largest differences in scores of “like-dislike” between the two
countries.
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Figure 2: Comparisons of single-colour emotion between British and Chinese data on (a) warm-cool, (b)
heavy-light, (c) active-passive and (d) like-dislike

For colour pairs, on the other hand, the experimental results showed little cultural difference
in scales “heavy-light”, “warm-cool” and “active-passive” between all the six countries, while there
were significant differences in “like-dislike” between Spanish and each of the other five observer
groups. To clarify these differences, the experimental data were further analysed, as will be described
in the following. Note that the five observer groups (i.e. British, Chinese, French, German and
Swedish) were found to correlate closely with each other. Therefore, to simplify the analysis, the
scores on “like-dislike” of the five observer groups were averaged to produce a combined data set,
which was then compared with the Spanish data. As a result, the combined data were found to have
little correlation with the Spanish data, as shown in Figure 3 (a).

The two data sets were further compared using a colour harmony model developed in our
recent studies.''”*** According to this model, two-colour harmony can be determined by the
following properties: lightness sum, lightness difference and chromatic difference between constituent
colours in a given colour pair, as well as the hue angle of each constituent colour. This harmony
model was used here because in our previous study we found a close correlation between colour
preference and colour harmony.'® Each of the two data sets, the combined data and the Spanish data,
was plotted against these harmony properties. The results suggest a major difference between the two
data sets to be the lightness difference, i.e. the Spanish observers were found to prefer colour pairs
with small lightness difference to those with large lightness difference, while the observers of the
other five countries preferred colour pairs with large lightness difference to those with little lightness
difference. These are depicted in Figures 3 (b) and (c).
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Figure 3: The comparison between the Spanish data and the combined data on “like-dislike”: (a) the two data
sets plotted against each other, (b) the combined data plotted against lightness difference, and (c) the Spanish
data plotted against lightness difference.

4. CONCLUSIONS
For single colours, there was little cultural difference between British and Chinese data in all

the scales except “like-dislike”. The experimental results show that greyish colours had the largest
differences in “like-dislike”. For colour pairs, while the five observer groups, British, Chinese,
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French, German and Swedish, were found to agree well for all the scales, the Spanish data were found
to disagree with all the other groups on “like-dislike”. The experimental results indicate that the
Spanish observers tended to prefer colour pairs with small lightness difference between constituent
colours. This tendency was different from that of the other five observer groups, who tended to prefer
colour pairs with large lightness difference instead.

References

1.

2.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

S. Kobayashi, “The aim and method of the Color Image Scale”, Color Research and Application, 6,
93-107 (1981).

Y. Shen, Y. Chen and W. Hsu, “Quantitative evaluation of color harmony via linguistic-based image
scale for interior design”, Color Research and Application, 21, 353-374 (1996).

T. Nakamura, H. Hoshino, T. Sato and K. Kajiwara, Numerical evaluation of colour image words on
colorimetry, in Proceedings of 8™ AIC Congress (Kyoto, Japan, 1997), pp. 699-702.

A. Takatsu, R. Hashimoto and Y. Kato, “A comparative study on spatial construction of color images
between Korean and Japanese females”, in Proceedings of 8™ AIC Congress (Kyoto, Japan, 1997),
pp- 787-790.

C. E. Osgood, “The nature and measurement of meaning”, Psychological Bulletin, 49, 197-237
(1952).

B. Wright and L. Rainwater, “The meanings of color”, Journal of General Psychology, 67, 89-99
(1962).

F. M. Adams and C. E. Osgood, “A cross-cultural study of the affective meaning of color”, Journal of
Cross-Cultural Psychology, 4, 135-156 (1973).

L. Sivik, Research on the meanings of color combinations, in Proceedings of 6" AIC Congress
(1989), pp. 130-132.

C. Taft, “Color meaning and context: Comparisons of semantic ratings of colors on samples and
objects”, Color Research and Application, 22, 40-50 (1997).

R. M. Dorcus, “Color preferences and color associations”, Journal of Genetic Psychology, 33, 399-
434 (1926).

L. Ou, Quantification of Colour Emotion and Colour Harmony (PhD Thesis, Colour and Imaging
Institute, University of Derby, 2004).

A. Nemcsics, Colour Dynamics: Environmental Colour Design (Ellis Horwood, New York, 1993).

T. R. Garth, “The color preference of five hundred fifty-nine full blood Indians”, Journal of
Experimental Psychology, 5, 392-418 (1922).

A. Choungourian, “Colour preferences and cultural variation”, Perceptual and Motor Skills, 26, 1203-
1206 (1968).

W. R. Crozier, “The psychology of colour preference”, Review of Progress in Coloration, 26, 63-72
(1996).

L. Ou, M. R. Luo, A. Woodcock, and A. Wright, “A study of colour emotion and colour preference,
Part I: colour emotions for single colours”, Color Research and Application, 29, 232-240 (2004).

L. Ou, M. R. Luo, A. Woodcock, and A. Wright, “A study of colour emotion and colour preference,
Part II: colour emotions for two-colour combinations”, Color Research and Application, 29, 292-298
(2004).

L. Ou, M. R. Luo, A. Woodcock, and A. Wright, “A study of colour emotion and colour preference,
Part III: colour preference modelling”, Color Research and Application, 29, 381-389 (2004).

W. S. Torgerson, Theory and Methods of Scaling (John Wiley & Sons, New York, 1958).

L. Ou and M. R. Luo, “Factors affecting colour harmony for two-colour combinations”, in
Proceedings of Mid-term Meeting of the AIC (Bangkok, Thailand, 2003), pp. 379-382.

L. Ou and M. R. Luo, “A study of colour harmony for two-colour combinations”, in Proceedings of
6™ Asian Design International Conference (Tsukuba, Japan, 2003), published in CD format.

L. Ou and M. R. Luo, “A colour harmony model for two-colour combinations”, Color Research and
Application, in press.

262




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


