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Abstract
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]In most control chart applications, the quality of a process can be adequately represented by the distribution of some important quality characteristics. However, in some applications the quality of a process or product is better characterized and summarized by a functional relationship between a response variable and one or more explanatory variables. A collection of this kind of data points is called a profile. Profile monitoring is used to understand and to check the stability of this relationship or curve over time. The independence assumption for the error term is commonly used in the existing simple linear profile models. In this study, we focus on a simple linear profile model but there is a first order autocorrelation between profiles. We propose different monitoring statistics and derive their control limits for phase II monitoring. The proposed methods are shown to have good performance in the simulation study based on the ARL criterion.









Keywords: Linear profile monitoring, autocorrelations, EWMA control charts, average run length. 


Linear Profile Monitoring for an AR(1) 

P

rocess

 

 

Yi

-

Hua Tina Wang

*

, Wan

-

Hsuan Huang

 

 

Department of Statistics, Tamkang University, Taiwan

 

 

 

Abstract

 

In most 

control chart 

applications, the quality of a process can be adequately 

represented by the distribution of some important quality characteristics. However, 

in 

some applications the quality of a process or product is better characterized and 

summarized by a functional rel

ationship between a response variable and one or more 

explanatory variables. A collection of this kind of data points is called a profile. 

Profile monitoring is used to understand and to check the stability of this relationship 

or curve over time. 

The 

independence

 

assumption for the error term is 

commonly 

used in the existing s

imple linear profile 

models.

 

In this 

study, we focus on a

 

simple 

linear pro

file

 

model

 

but

 

there is 

a first order 

autocorrelation between profiles

. We 

propose different

 

monitoring 

statistics

 

and derive 

their

 

control limits 

for phase II 

monitoring.

 

The proposed methods are shown to have good performance in the 

simulation study

 

based 

on the ARL criterion.

 

 

 

 

 

 

 

 

 

 

Keywords: 

L

inear profile monit

oring

,

 

a

utocorrelation

s

,

 

EWMA

 

control charts

, 

a

verage run length

.

 

 

 

