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Abstract

This paper proposes a likelihood ratio method and a CUSUM method to detect change points of lo-
cation parameters and scale parameters in the generalized exponential distribution. A Bootstrap
method is introduced to approximate the critical values of the statistics for the scale parameters
change points without explicit estimation leading to the critical values of statistic not easy to cal-
culate. Simulations show that the likelihood ratio method is better than the CUSUM method when
detecting change points of location parameters, however, the likelihood ratio statistic can’t test
change points of scale parameters. While the CUSUM method has the good performance testing
two kinds of parameters change points. Combining the two methods can differentiate location pa-
rameters and scale parameters change points. Finally, the validity of proposed methods is demon-
strated by analyzing a set of voltage data.
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Table 1. Empirical size (percent)
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10% 5% 1% 10% 5% 1%
A, 9.6 49 0.9 9.2 48 12
100
U, 10.1 5.9 1.0 10.1 47 1.4
A, 9.9 5.1 1.0 9.9 5.0 11
200
U, 10.3 53 11 9.8 52 1.0
Table 2. Empirical power of S (percent)
2. B pINERT (%)
Wi Bootstrap
n B
K A, u. A, u.
0.25 60.0 32.4 54.8 36.7
1—>% 0.5 79.7 51.0 70.9 52.5
0.75 65.1 25.7 60.5 25.9
100
0.25 66.7 34.3 59.2 35.9
152 0.5 78.1 60.4 73.3 65.9
0.75 60.3 37.8 54.9 41.2
0.25 93.9 63.4 92.7 64.6
1—>% 0.5 98.8 87.3 97.9 88.0
0.75 94.3 55.2 93.2 55.5
200
0.25 94.4 67.3 90.6 70.5
152 0.5 98.5 92.3 98.1 94.6
0.75 93.0 74.6 92.2 76.1
Table 3. Empirical power of A (percent)
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n A
K A, U, A, U,
0.25 50.6 45.6 49.7 441
1%% 0.5 56.8 90.0 55.7 89.1
0.75 45.1 77.7 445 77.4
100
0.25 16.5 78.2 15.3 77.8
1-»2 0.5 245 89.4 22.8 89.7
0.75 18.8 445 16.6 44.9
0.25 74.9 89.2 75.3 90.2
1%% 0.5 81.8 99.7 81.9 99.8
0.75 69.3 98.1 70.1 99.2
200
0.25 40.9 98.8 38.9 98.5
1-»2 0.5 54.8 99.9 54.5 99.9
0.75 46.5 88.3 47.2 90.5
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clear
cle
11=0;j2=0;j3=0;
c1=7.8948 ;
€2=9.3940 ;
¢3=12.6240;
n=200;
M=10000;
afl1=1;bt1=1;
af2=1;bt2=2;
kx=0.5;
KXT=kx*n;
for r=1:M
el=gexprnd(afl,btl,1,KXT);
e2=gexprnd(af2,bt2,1,n-KXT);
x(1:KXT)=el;
x(KXT+1:n)=e2;
for k=2:n-2
gamma=(1-n)/sum(log(1-exp(-(x(1:n)))));
beta=-k/sum(log(1-exp(-(x(1:k)))));
kisi=(-n+k+1)/sum(log(1-exp(-(x(k+1:n)))));
lamda(k)=-2*(n*log(gamma)-k*log(beta)-(n-k)*log(kisi)+k*(beta-gamma)/
beta+(n-k-1)*(kisi-gamma)/Kisi);
end
c=max(lamda);
if c>cl
jl1=j1+1;
end
if c>c2
j2=j2+1;
end
if c>c3
j3=j3+1;
end
end
E(1)=j1/M;
EQ2)=j2/M;
E@3)=j3/M;
E
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