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Dose response models are important tools in assessing the impact of pollutants to human
health. A dose response model can be written as f(x,p) = y, where x is the chemical
concentration, p = (p1, . . . , pk) is a vector of input parameters, and y is the measured effect
of a chemical concentration on an organism’s health. By definition no dose has no effect
on health, that is f(0,p) = 0. Parameters are estimated by fitting paired measurements
of dose and response (x1, y1), . . . , (xn, yn) to the model. We often have measurements of
dose response for only mid to high values of x. However, most exposures to a chemical
concentration occur at low doses. The extrapolation is uncertain because the relationship
governing how responses arise from dose is unknown. We must take this uncertainty into
accout when estimating f(xlow,p). Assuming a fixed error on the measure responses yi ± εi

and f(0,p) = 0, set inversion via interval analysis [1, 2] can be used bound the set of
parameters which is consistent with the data: pspace = {pj|yi

≤ f(xi,pj) ≤ yi,∀i}, where[
y

i
, yi

]
are interval bounds on the measured response. By forward propagating the set pspace

along with xlow through the dose response model bounds can be set y
low

≤ f(xlow,pspace) ≤
ylow. This paper will make clear how this approach differs in handling uncertainty from
traditional statistical estimation.
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