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Title : “Error Models for the DS02R1 Dose Estimates Used by RERF for the Atomic Bomb Survivors”
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Summary:

This talk will discuss several types of errors that are known to contribute to the uncertainty of the
DS02R1 dose estimates that RERF uses in risk regressions for cancer and other health outcomes of the atomic
bomb survivors in Hiroshima and Nagasaki. The discussion will begin with the distinction between additive and
multiplicative errors, with an explanation of the reasons why the significant errors in the dosimetry are treated as
multiplicative errors. The second distinction to be treated will be that between classical or “measurement”-type
errors and Berkson-type errors. Classical errors arise primarily from errors in each survivor’s reported location
and shielding. Berkson errors, in contrast, arise from grouping or averaging, which in the RERF case involves the
input data that are used to calculate doses, primarily in the shielding that is calculated for survivors. The
lognormal error model that has been used for classical errors at RERF will be discussed, along with the estimates
for the size of that error that have been suggested by RERF researchers. The estimated sizes of Berkson errors for
different subsets of survivors, which are in principle amenable to accurate estimation based on the dosimetric
procedures that generate them, will also be discussed. They are markedly larger among survivors, predominantly
at longer distances > 1.6 km (2 km in Nagasaki), who did not have shielding histories collected. An important
question relates to different possible probability models for the Berkson error and whether they are equivalent.
Another important question for RERF application is the extent of Berkson errors in dosimetry-system dose
estimates that are used to estimate the size of the classical error by comparison to biodosimetric data and their
effect in combination with classical error on the apparent overdispersion of the biodosimetric data when they are
regressed on dose estimates. Finally, this talk will discuss the concept of shared errors, to which attention has
recently been drawn in the literature on dose uncertainty in radiation risk regression. Shared errors have some
defined structure among the members of a cohort such as the atomic bomb survivors whose doses are estimated by
RERF. The name “shared” comes from the idea that the same error applies to multiple members of the cohort, but
the concept more generally applies to errors that are shared among a group and are fixed multiples of one error.
Methods have been developed in the recent literature to evaluate the effect of estimated shared error on a risk
regression by a Monte Carlo approach of generating multiple cohort-vectors of dose estimates and performing a
risk regression on each.



