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@ X ={X; €[0,00),t >0}
] XOZO
o Tq=inf{t>0:X >k}
ec=inf{k:P(Ty <T)>a}, ac(0,1)
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Examples

@ Poisson CUSUM chart
o X =max(Xi—1+P;—1,0), teN
@ P; ~ Poisson(\), A >0
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@ Survival analysis CUSUM chart (Gandy et al., 2010)
] Ti ~F i < n
Ti~G i> n
o Partial likelihood - Lj(t) j=0,1
o Log-likelihood ratio statistic - K;
® X; = K¢ — ming<; Ks
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@ Monte Carlo
o Xi ~X(1<i<N)
) Yi :SUpXi
) 6:Y([N5]), 621—04
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@ Multilevel splitting (Glasserman et al., 1999)
@ ¥ >0 > >0p =«
C1<C<-<Cph=C
c = mf{k : P(Tk < T) > ai}
ci = mf{k >Ci_1: P(Tk < T|Tc,,1 < T) > i}
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Results - Poisson CUSUM chart

@ qj = am (Lagnoux, 2005)

o ¢ =inf{k>c_1:P(Ty<T|Te_, <T)>an}
@ N = [10%/m]

@ T=100,A=1

a 0.01 | 0.001
c 28 | 35
m=2 |0.367 | 0.534
m=3 |0.322|0.489
m=4 |0.284 | 0515
m=5 | 0.268 | 0.594
m=7 |0.558 | 0.813
m=10 | 0.828 | 1.273
MC(m=1) | 0.418 | 1.038

Table: Root mean square error of the estimates.
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Results - Survival analysis CUSUM chart

i
@ oj =am

a%}

@ C = mf{k >Ci_1: P(Tk < T|TCi—1 < T) >
o N = [10%/m]
o T =400
« 0.01 0.001
c 7.11 9.25
m=2 0.0621 | 0.1044
m=3 0.0561 | 0.0897
m=4 0.0594 | 0.0812
m=>5 0.0638 | 0.0877
m=7 0.0694 | 0.0973
m=10 | 0.0822 | 0.1081
MC(m=1) | 0.0975 | 0.2852

Table: Root mean square error of the estimates.
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Conclusion - Further work

@ Multilevel Splitting

@ Better than crude MC
@ Rare events

@ Algorithm
@ Work on theoretical underpinning
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