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The Color Boundaries of 12 Colors

as Distinguished by the Young and the Elderly
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Abstract

The purpose of this research is to find out the color boundaries of 12 pre-defined
colors as identified by the young and the elderly under 2 lighting color temperature
conditions: the cool white daylight at 6,500 kelvin 700 Ix and the warm white at 2,800
kelvin 700 lx, using a phycho-physical experiment. In particular, 1,046 standard color
chips from Toyo Company, with a variety of colors across the color gamut, were
randomly presented to 30 young subjects aged between 25-35 years old and 15 elderly
subjects aged between 60-70 years old. These subjects were then asked for an
appropriate label of the chips based on 12 colors under study, which were Red, Red-
Yellow, Yellow, Yellow-Green, Green, Green-Blue, Blue, Blue-Purple, Purple, Purple-Red,
Pink, and Brown. Data collected were later analyzed according to CIELAB, which used
L*a*b* coordinates.

The obtained results showed that the color boundary judgement of 12 colors by
both young and elderly groups was not significantly different, either under cool white
daylight or warm white. It was also found that the color boundaries of all 12 colors
yielded different CIBLAB values, with each value falling within the highest and lowest
range of each color. Using a multivariate analysis of variance, or MANOVA, it could finally
be concluded that the color served its purpose as a more important variable, which
greatly affected the color values (P-value < 0.01), than the age group and the lighting

color temperature.
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