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Phase I Profile Monitoring with Nonparametric Mixed Effects
ModelBased on Bootstrap Method

M. Rajabi, M. Faridrohani
ABSTRACT

In many applications, the quality of a process or product is monitored by a functional relationship
between a response variable and one or more explanatory variables. In these applications, methods of
profile monitoring are used to check the stability of this relationship over time. In stage I of profile
monitoring, one collects historical data points that can be represented by curves (or profiles). When the
relationship between the response and predictors is too complicated to be described parametrically, one
may use methods of nonparametric profile monitoring. In this article, we propose a procedure that
incorporates local linear kernel smoothing in the framework of nonparametric mixed effects models to
detect outlying profiles. We also demonstrate the performance of new method by using parametric

bootstrap to compare with other methods in the real data.
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