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The effect of scaled graph on the estimation of the ratio of two

one-dimensional variables

Abstract When we make graphs, it is common to use length or space to demonstrate the ratio of
one variable to another. When put into the scaled graph, the estimation of a one dimensional
variable may be influenced. The coordinates of the scaled graph always change in the same scale
when the graph shrinks or stretches. The influence can be resolved into systematic error and
stochastic error. Adopting the method and theory of psychophysics, we can deduced that there is
no systematic error in a plain ratio estimation. Using an internet based distance estimation game,
the data of 6944 subjects are obtained. The result is that compared with only showing
one-dimensional visual stimulation, estimation in scaled graphs are high in stochastic error. But
as for systematic errors, none is found in both conditions. The results support that in scaled
graphs, we should prevent from using one-dimensional visual stimulation such as length or angle
to demonstrate our data.

Key Words Ratio estimation ~ Data visualization =~ Psychophysics
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