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An alternative model was tested. It should be noted that equation below without the rain
terms (rainhiro_yes, rainnaga_yes, rainhiro_unk, rainnaga_unk) is identical to the excess relative risk (ERR) 
models that have been used in many analyses of the atomic bombing data.6, 7
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where o (.) is baseline risks using stratification by city (c), sex (s), birth year (b), and attained 
age (a). The direct radiation effects (d) can be modified by age at exposure (e), sex and attained 
age, while rain effect is not assumed to vary with other factors.  

Thus the difference between this model and the main model in the paper, is that this one 
allows effect modification for the direct exposure but not for the rain exposure, which is a less 
plausible assumption. We report the results of this model with no effect modification for rain for 
comparability to a previous unpublished, but publicized, report. 



Tables for Web 
Table S1. Parameter estimates for direct radiation, fallout rain exposure and modifying 
effects with 95% confidence intervals for all causes of death. 
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a: Likelihood ratio test relative to the direct exposure only model, b: Model included effect 
modification by sex, attained age and age at exposure failed to converge. Effect modification by 
age at exposure was removed from the model. *: Likelihood-based estimation algorithm failed to 
identify an interval. A Wald-type confidence interval was calculated. 



Table S2. Parameter estimates for direct radiation, fallout rain exposure and modifying 
effects with 95% confidence intervals for solid cancer death.  
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a: Likelihood ratio test relative to the direct exposure only model, b: Model included effect 
modification by sex, attained age and age at exposure failed to converge. Effect modification by 
age at exposure was removed from the model. c: Parameter of Nagasaki “Yes” was fixed to 0 in 
the common effect modification model. *: Likelihood-based estimation algorithm failed to identify 
an interval. A Wald-type confidence interval was calculated. 



Table S3. Parameter estimates for direct radiation, fallout rain exposure and modifying 
effects with 95% confidence intervals for leukemia death. 
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a: Likelihood ratio test relative to the direct exposure only model, b: Model included effect 
modification by sex, attained age and age at exposure failed to converge. Effect modification by 
age at exposure was removed from the model. c: Parameter of Nagasaki “Yes” was fixed to 0 in 
the common effect modification model. *: Likelihood-based estimation algorithm failed to identify 



an interval. A Wald-type confidence interval was calculated. 



Table S4. Parameter estimates for direct radiation, fallout rain exposure and modifying 
effects with 95% confidence intervals for solid cancer incidence. 
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a: Likelihood ratio test relative to the direct exposure only model, *: Likelihood-based estimation 
algorithm failed to identify an interval. A Wald-type confidence interval was calculated. 



Table S5. Parameter estimates for direct radiation, fallout rain exposure and modifying 
effects with 95% confidence intervals for leukemia incidence in Hiroshima. 
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a: Likelihood ratio test relative to the direct exposure only model, *: Likelihood-based estimation 
algorithm failed to identify an interval. A Wald-type confidence interval was calculated. 


