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Sometimes, quality of a process or product is characterized by a relationship between a response variable and
one or more explanatory variables, which is referred to as profile. We consider here profiles obtained from
the automotive industry. One of the most important quality characteristics of an automobile engine is the
relationship between the torque produced by an engine and the engine speed in revolutions per minute
(RPM). For this particular engine type (TU3, assembled in the Peugeot automobile), the engine is run at
different RPM values and the corresponding torque values are obtained. In other words, the torque
produced by each engine is considered as a response variable and the correspondent speed values are
considered as an explanatory variable. If the manufacturing process is in control, the profiles that describe
the relationship between RPM and torque should be similar. An engine with mechanical defects or other
issues will yield a profile that is different from the good engines. It is desirable to implement a procedure to
monitor the quality level of the engines. Because there are multiple RPM values obtained for each engine it
is natural to try to implement a multivariate quality control procedure to detect engines that are not
acceptable. However, if the number of RPM values is large, it will be better to fit a parametric model to
describe the relationship and monitor the estimated parameters in place of the actual torque values.

In Phase | of a control chart scheme, we have a historical data set at our disposal from which we are trying to
determine if the profiles form a stable set of similar profiles with no outlying profiles. Once we are satisfied
that the data set contains no outlying profiles, we can estimate the process parameters that are then fixed for
Phase Il of the control chart scheme. In Phase Il, we are monitoring the process and are interested in
detecting shifts as quickly as possible for real-time profiles that we continue to collect. Thus, our goal in
Phase Il is to know when the process has shifted from its historical, stable state so that we can quickly react
to those changes and prevent problems.

A good introduction and literature review on profile monitoring can be found in Woodall et al.1. A more recent
review can be found in Woodall2. A wide variety of literature has appeared in recent years indicating a
growing popularity in the approach. Several applications of profiles monitoring have been reported by
authorssuch as Kang and Albin ...
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