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Definition (Profile)

A profile is a noise perturbed functional relationship such that
yi= f(e)+ €, ie[n], t=1,2,...

where yf € R is a noisy response and a:f e R? are known
predictors.

Change Point Framework
For fixed 7 < T, for all i € [n],

. fo(azg) +ef, t<T

t h(x) +€, else

H(): fO:flz...:fT
Ha: f0:f1:...:fT¢fT+1:_“:fT
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@ New profile observed every 103 seconds
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== On average a false alarm every 0.2 seconds.
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@ New profile observed every 103 seconds

== On average a false alarm every ~ 16.7 minutes.

... But doing so typically comes at the cost of an unacceptably
large ARL.
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Eigenvector Perturbation Control Chart - Main Idea

wxw Matrix | R E[R]
Leading eigenvector ‘ v v

Key idea: v~ v

Scenario E[R] 0] |lv- \/%;1”2
All w profiles in-control \/Lal small
. . 1 0
Mix of in-control and < & ol |1 large
out-of-control profiles

“ "o 1 -
Declare “out-of-control” if ||v — ﬁlﬂg is too large.
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Problem

Eigenvector Perturbation  0.000 0.001 0.060
Gost Li et al.[2] 0.021  0.025  0.041
Lo lguchi et al.[1] 15.452 28.003 41.365
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