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The effects of the shape of stripes and the length of target area on White’s effect
and inverted White’s effect

Sachiko Umetsu and Isao Watanabe (Kumamoto University)

Two experiments were designed to differentiate White’s effect and an inverted White’s effect. In White’s effect,
a gray target bordered by black stripes longer than white stripes appears darker than a target of the same physical
luminance bordered by white stripes longer than black stripes when the luminance of the target area lies between
the minimum and maximum luminance values of the inducing stripes. In an inverted White’s effect, the direction
of the effect is reversed when the target is either lighter or darker than both inducing stripes (Spehar, Clifford, &
Agostini, 2002). Twenty undergraduates were asked to rate the brightness of a target area using a Munsell scale on
the display. The results showed that both White’s effect and an inverted White’s effect were reproduced in any
condition of Experiment 1 and 2. Experiment 1 showed that an inverted White’s effect was affected by the shape of
stripes, while White’s effect was not. Experiment 2 showed that an inverted White’s effect was affected by the
length of target area, while White’s effect was not. The results support Spehar et al. (2002) that White’s effect and
an inverted White’s effect are not mediated by the same mechanism.
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Figure 1. Illustration of the stimulus display used in
Experiment 1. Rows: shape of stripes; N1, N2, and N3.Columns:
test stimulus; White's effect and inverted White's effect.
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Table 1
Mean matched Munsell values (standard deviations in
parentheses) for the left and right target areas, for each
condition of the shape of stripes for each test stimulus
(N1 = notch 1; N2 = notch 2; N3 = notch 3)
in Experiment 1

White’s effect Inverted White's effect

Left Right Left Right
N1 8.53(1.35) 12.62(1.07) 17.31(0.95) 15.98(1.31)
N2 9.39(1.40) 12.95(1.51) 17.40(1.05) 16.06(1.22)
N3 9.11(1.18) 13.00(1.30) 17.71(0.74) 15.90(1.15)
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Figure 2. Mean illusion magnitude and standard deviation for each
condition of the shape of stripes: N1, N2, and N3; for each test stimulus:
White's effect (left) and inverted White's effect (right). The illusion
magnitude was calculated by subtracting the Munsell value for the left

target area from that for the right.
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Table 2
Mean matched Munsell values (standard deviations in
parentheses) for the left and right target areas, for
each condition of the length of target area for each
test stimulus (L1 = length 1; L2 = length 2;
L3 = length 3) in Experiment 2

White’s effect Inverted White’s effect

Left Right Left Right
L1 955(1.36) 13.79(0.81) 16.86(2.63) 15.42(3.30)
L2 9.46(0.99) 14.26(1.07) 17.35(0.93) 15.19(1.87)
L3 9.45(0.99) 14.18(0.88) 17.48(0.72) 15.44(1.25)
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Figure 3. Illustration of the stimulus display used in
Experiment 2. Rows: length of target area; L1, 2, and L3.
Columns: test stimulus; White's effect and inverted White's
effect.
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Figure 4. Mean illusion magnitude and standard deviation for each
condition of the length of target area: L1, L2, and L3; for each test
stimulus: White's effect (left) and inverted White's effect (right). The
illusion magnitude was calculated in the same way as in Experiment 1.
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