
Inferences about Inverse Probabilities in Binary and
Bounded-Response Regression

Douglas G. Simpson1, Moon-Ho Ringo Ho2, and Nan Lin1

1 Department of Statistics, University of Illinois at Urbana-Champaign, Champaign, IL 61820 USA
2 Department of Psychology, University of Illinois at Urbana-Champaign, Champaign, IL 61820 USA

Keywords: Effective dose, logistic regression, probit model, tobit model

Abstract

Inverse probabilities such as the LD50, ED05 and so on are widely used as risk assessment param-
eters in binary response regression. Estimates are derived by inverting the estimated regression
relationship. Motivated by the need to estimate thresholds in effect studies of ultrasound, we ex-
tend the notion of inverse probabilities to bounded response regression problems such as tobit
regression. Because the inverse probability parameter is a nonlinear transformation of the regres-
sion parameters, ordinary delta method inferences may be suspect. We develop bootstrap and
likelihood inferences and compare them with the delta method.


