

Find functions fu(n) and fl(n), for the upper and lower 68% CL bounds on the estimate of the true rate  given an observed rate n, where fu(n) is of the form n + u + , fl(n) is of the form n - l - , and u, l, u, l are some easy-to-remember constants (quarter-integers, or perhaps decimals 0.x), such that one minimizes:








where  is the inverse of the upper incomplete gamma function (s,y) such that  and  is the inverse of the lower incomplete gamma function (s,y) such that 

In order to avoid having the completely arbitrary cutoff of 100, one could also sum n from 1 all the way to infinity, but with some reasonable increased weighting of the lower integers such that tiny differences at high n don’t outweigh the differences at small n.  (For example a weighting of 1/n, or perhaps something like 1/log(n+1), etc.)

Note that n=0 is not included in the sum.  That’s because 0 is a special case: the lower bound is just 0, so the upper bound must be set so that the likelihood of being greater than the upper bound is not 0.1587, but rather 2 x 0.1587 = 0.3173, in order for the confidence interval to be the usual 68%.  I suppose one could perhaps include that as an additional term added to the sum, or just have a special formula for the upper bound for it, or whatever.
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