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Multiphase regression models have been used in many statistical applications. Here we 
present a new application by recasting multiphase regression as a model-based approach 
to defining performance metrics in a measurement process. Performance metrics such as 
background, detection limit, linearity range, efficiency (linear slope) are commonly used 
to gauge measurement performance of a bioassay, see for example, Satterfield, Lippa, Lu, 
Salit, J. Res. Natl. Inst. Stand. Techol. 113, 157-174 (2008).  Fitting multiphase 
regression model to measurement data curves presents an interesting and challenging  
optimization problem, because the underlying objective function is not continuous with 
respect to the threshold or intersection point of two linear lines. A simple iterative 
procedure is proposed for solving the nonlinear least square problem in which a clever 
explicit solution is given at each step. Indeed, we will show that the objective function is 
a piecewise rational function of threshold,  and through both simulated data and spike-in 
microarray Affymetrix experiments, we illustrate the use of R functions developed for 
this new application.   


