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Introduction

Profile Definition
yh=flx)+el, ie{l,...,n}=[n], t=1,2,...

where ¢! € R, !t e R%, and el e R

Methodology

Simulation
Study

Comparison Change-Point Detection

Conclusion
H(]ifozfl:-":fT
Ha:fo= flomafms frlo o fT

For fixed 7 < T, for all i € [n],t € {1-m,... T},

References

t {f(-"”f) + 557 t<T “in-control”

bis “ "
C () +el t>T ‘out-of-control

where t < 0 denotes historical, known IC profiles.

Goals
Model Assumptions
V' Linear & Nonlinear f
v Localized Change h
v~ Nonparametric
V' Multivariate predictor

Performance
v Computationally fast
V' Low FAR even at large 7
V' Fast detection (low ARL;)
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In-control Average Run Length

Trial t=1 t=2 t=3 t=4 t=5 t=6
1 v v v v x
2 v v v x
3 v x
4 v v x
5 v v v v v x
1N
ARLg =~ N Z Tj=4
J=1
Out-of-control Average Run Length & False Alarm Rate
Trial t=1 t=2 .o t=1-1 t=1 t=7+1 t=71+2
1 v v v v x
2 v v v x x
3 v v v v %
4 v v x v x
5 v v v v v x

v: No Change Point Detected
%: Change-Point Detected

1Y
~— T;-71)=1.
ARL, N;(‘, 7)=12

N,
FAR =~ ﬁ ~0.2857

FA
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Universal Residuals

In-Control Universal Residuals

T
00 02 04 06 08 10

Out-of-Control Universal Residuals for SNR=3




Bayesian Inference on the Hypotheses

Introduction

itsitedlsitony p1: Multinomial p2: Dirichlet-Multinomial

i o0 . t .
gtu;ylato Hrzt :p(ﬁ)]'Ht,j) = le (7—{J|N7 ?0)
_ j=1
Comparison
. q . t .
Conclusion Hoq:p(7/[Hy;) =T1p1 (R7IN, Do) 1 p1 (77N, (1,-+,1)) Vge[1,t-1]
References J=1 J=q+1

9 t 3
Heoo:p(79\H,5) = [Tp2 (RN, (1, 1)
j=1

p(data|Hy) w (Hy)
“_op (data|H;) 7 (H;)

p (Hy|data) =
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Fit m Regression Treestom

Historic Profiles

Createaset B = A(_p

Find m — 1 predictions using
response i and all treesin B

i

Calculate the mean of the

Predictions

Calculate the residuals

____________ e

Stack all residuals

Use Kernel Density Estimation
to obtain a CDF, Z(-)
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Simulation Flow Chart

Sample x'~U(0,1)3 ft<t-oy' =fi(x) +&
& e'~N(0,1)! Ift>7-y'=ht(x*) + &
]
y

Calculate Residuals, R?, & Obtain
Universal Residuals, Z(R")

Bin Universal Residuals into
nj-bins

3

Calculate the prior probability of
each Hypothesis

Calculate the posterior probability
of each Hypothesis
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Conclusion

Introduction
Methodology Other Observations

gitm(;”ation @ Maintains small ARL; and FAR for 7 = {100,500, 1000}
e o Faster computation than previous methods
o Versatile method

Comparison

Conclusion
References

@ Out-performs other methods for ARL; with both control limits

False Alarm Rate
@ Out-performs other methods with the 0.5 control limit
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Questions?



Simulation Setup: Signal to Noise Ratio (SNR)

Introduction Signa|-to-N0ise (SNR) Ratio

Methodology

o Localized Change

Simulation SNR = va?
Study
Comparison
011 1)
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