
MA - Methodology Areas | Abstract (and subsequent Paper)

OC - (27819) - THE ZIGGURAT OF ERR: NOVEL CONFIDENCE CURVES FOR INFERENCE WITH
DISCRETE DATA

 Wimbush, Alexander (United Kingdom)1

1 - University of Birmingham

Exact one-sided confidence intervals (such as  Garwood or Clopper-Pearson) for discrete data problems are guaranteed to

bound the true parameter at some minimum desired rate given the random distribution of the data. However, the discrete

nature of the data necessarily means that there are only a finite number of confidence levels which meet the nominal

coverage level exactly. An acceptable compromise for one-sided intervals perhaps, but an unfortunate source of over-

conservatism when this gets compounded in the creation of two-sided intervals. In these cases, the number of well-

calibrated confidence levels can be much smaller. 

Many solutions to this problem have been presented over the years, though they often produce disjoint or non-nested

confidence intervals. Balch describes a method for defining a consonant, unimodal confidence curve for inference with

binomial data that corrects for this conservatism and satisfies Martin-Liu validity, preventing frequent assignment of high

belief to false assertions. The resulting confidence intervals are generally tighter than their uncorrected equivalents. This

work extends Balch's approach to a variety of other distributions, such as the Poisson, negative binomial, and

hypergeometric distributions, as well a sequential binary sampling case. The correction of the over-conservatism in the

basic exact confidence intervals is demonstrated visually. Each case uses a consistent approach, creating a confidence

curve from pointwise plausibilities for each hypothesis by summing over dominated imprecise likelihoods defined from

the relevant confidence boxes. An efficient means of calculating this sum can often be identified, and where this is not

possible a robust outer approximation can be defined instead. This approach produces efficient and exact two-sided

confidence intervals for discrete data in a variety of applications.
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