
An application of the Mu« ller-Lyer Illusion
Although most illusory figures published in scientific articles are very simple and
abstract, visual illusions are not confined to vision laboratories. They also occur in nature
and our daily life (Gregory and Gombrich 1973). The facet of human culture that takes
advantage of visual illusions most actively is probably clothing. Clothes manufacturers
and fashion magazines keep touting dresses that make you look slender, boots that make
your legs look longer, jackets that make you look younger, and so on. One well-known
flattering effect is the apparent lengthening of legs by high-cut bathing suits (see figure 1a).
It is obvious that, when viewed from the side, a high-cut bathing suit exposes a larger
area of the hip, which looks like an extension of the leg thus making the leg appear
longer. However, there is a possibility that a high-cut bathing suit makes the legs
look longer even when the actual length of the legs is clearly visible in a frontal view.
The present study refers to this effect as the high-cut leg illusion. To the best of the
author's knowledge, this possibility has not been scientifically tested. The first purpose
of the present study is to demonstrate this illusion.
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Figure 1. (a) The high-cut leg illusion. (b) A variant of the Mu« ller-Lyer illusion. (c) Identical
with figure 1a except that the high-cut leg edges were changed into calf-length tights.



The second purpose is to investigate the mechanism of the leg-lengthening effect
of the frontally viewed high-cut bathing suit. The Y-shaped contours formed by the
high-cut leg openings and the inner contours of the legs resemble a part of the Mu« ller-
Lyer illusion, as shown in figure 1b. It is well known that the Mu« ller-Lyer illusion
occurs even with only one pair of wings, though the magnitude of the illusion is
probably halved. My aim is to show that the high-cut leg illusion is a variant of the
Mu« ller-Lyer illusion. One method to achieve this is to demonstrate covariance between
the magnitudes of these two illusions. If some individuals are more responsive to the
mechanisms that cause both illusions than other individuals, the former should exhibit
larger magnitudes of both illusions than the latter.

For comparison, geometrical illusions that do not share common factors with the
Mu« ller-Lyer illusionöthe Poggendorff illusion and the Zo« llner illusionöwere included
(Coren et al 1976; Imai 1982). In addition, the Mu« ller-Lyer figure was rendered
horizontal, not vertical, so as to minimise spurious correlation resulting from a super-
ficial similarity with figure 1a. If there are common mechanisms underlying the
Mu« ller-Lyer illusion and the high-cut leg illusion, there should be a positive correlation
between them, but not between the high-cut leg illusion and the Poggendorff and Zo« llner
illusions.

Seventy-six undergraduates participated. They were na|« ve as to the purpose of the
experiment. The stimuli were printed on sheets of paper, one figure per sheet, which
were stapled together into a booklet. The stimuli consisted of the high-cut leg illusion
(figure 1a), a control for the high-cut leg illusion (figure 1c), a horizontal version of
the Mu« ller-Lyer illusion with two pairs of outward wings, a control for the Mu« ller-Lyer
illusion (a horizontal line without wings), the Poggendorff illusion, and the Zo« llner illu-
sion (for figure dimensions, see Appendix). The order of illusion measurements in the
booklet was counterbalanced among the subjects.

For all the illusions and controls, except for the Zo« llner illusion, the measurement
method adopted was the reproduction method, which was shown to be sensitive and
suitable for group administration (Coren and Girgus 1972). For example, for the high-
cut leg illusion and its control (figures 1a and 1c), subjects were asked to estimate
the apparent distance between the crotch and the bottom of the heels by marking
off the corresponding distance on a comparison line printed on the same sheet. For
the Zo« llner illusion, the method of a graded series (Coren and Girgus 1972) was used
because the reproduction method did not seem appropriate or feasible.

The results were as follows. In figures 1a and 1c, the observers overestimated
the length of the legs by 4.66 mm and 0.67 mm, respectively. The proportion of the
overestimation to the actual length was 5.7% (raw), and 4.9% (adjusted by control).
Both the raw and control-adjusted mean magnitudes of the high-cut leg illusion
were significantly different from zero (t75 � 4:51 and 4.43, respectively, p 5 0:0001).
The mean magnitudes of the raw Mu« ller-Lyer, control-adjusted Mu« ller-Lyer, Poggendorff,
and Zo« llner illusions were 11.31 mm, 12.86 mm, 9.30 mm, and 5.748 respectively, all of
which were significantly different from zero (t75 � 11:29, 12.1, 12.2, and 23.3, respectively,
p 5 0:0001).

The correlation coefficient between the high-cut leg illusion (raw) and the Mu« ller-
Lyer illusion (raw) was 0.344, which was statistically significant (df � 74, p 5 0:01).
When the raw measurements were individually adjusted by the control measurements,
the correlation coefficient between those two illusions was 0.286, which was also signif-
icant (df � 74, p 5 0:01). On the other hand, the correlation coefficients between the
high-cut leg illusion (raw) and the Poggendorff and Zo« llner illusions were ÿ0:024 and
ÿ0:079, respectively, neither of which was significant.

The results demonstrated that a high-cut bathing suit makes legs look longer by approx-
imately 5% even when the actual length of the legs is clearly visible in a frontal view.
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The pattern of correlation coefficients suggested that there are common mechanisms
underlying the high-cut leg illusion and the Mu« ller-Lyer illusion.

The results cannot be explained by some subjects' inclination to `please' the experi-
menter. To produce these results intentionally, subjects would have had to guess the
purpose of the study beforehand and exaggerate the magnitudes of both the Mu« ller-
Lyer illusion and the high-cut leg illusion, but not the other illusions, which is extremely
unlikely because subjects were instructed not to go back to earlier pages and re-do the
measurements.

It should be noted that, just as the inward wings of the Mu« ller-Lyer figure make
the shaft appear shorter, the high-cut leg edges in figure 1a probably make the torso
appear shorter even in a frontal view. This additional illusion likely makes the leg-to-
torso ratio appear still larger. The high-cut leg edges function in the same way as the
middle wings of the Brentano form of the Mu« ller-Lyer figure.
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AppendixAppendix
The length of the legs in figures 1a and 1c (ie the distance between the crotch and the
bottom of the heels) was 8.2 cm. The length of the high-cut leg edges in figure 1a was
3.0 cm, and the angle between them was 588. The Mu« ller-Lyer figure consisted of a
horizontal shaft (8.0 cm long) and two pairs of wings (3.0 cm long). The angle between
the wings was 458. The Poggendorff figure consisted of a pair of horizontal lines
(16.1 cm long, 3 cm apart) and a single oblique line (5.3 cm long, forming a 308 angle
with the upper horizontal). Subjects marked off the location on the lower horizontal
line where the oblique line would seem to cross if it were extended. The Zo« llner figure
consisted of a pair of long lines (4.1 cm long, oriented 458 from horizontal), and ten
short lines (2.05 cm long) intersecting the long lines at 308 (when they were parallel).
All the lines that composed these geometric illusions were 0.7 mm thick.
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