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Open-ended numerical measures, often used in self-report to assess quantities or frequencies, exhibit a form
of measurement error termed heaping. Heaping occurs when quantities are reported with varying levels
of precision. Digit preference is a special case of heaping where the preferred values are round numbers.
Daily cigarette counts, for example, commonly exhibit heaps at multiples of 20, and to a lesser extent, 2, 5,
and 10, when measured by retrospective recall methods. Because heaping can introduce substantial bias to
estimates, conclusions drawn from data subject to heaping are suspect. Several methods have been proposed
to estimate the true underlying distribution from heaped data, but all depend on unverifiable assumptions
about the heaping mechanism. A data set in which subjects reported cigarette consumption by both a precise
method (ecological momentary assessment as implemented with a hand-held electronic device) and a more
traditional, imprecise method (timeline followback, or periodic retrospective recall) motivates our method.
We propose a nonparametric method to estimate the conditional distribution of the heaping mechanism given
the precise measurement. We measure uncertainty in the heaping mechanism with a bootstrap approach. We
describe our implementation of the method using R and graphically illustrate our results with the ggplot2
package. Application to our data suggests that recall errors are a more important source of bias than actual
heaping.
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