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Influence analysis of tuning parameters on the change-point
estimation in CUSUM type statistics

TAN Changchun, JIANG Min
(School of Economics, Hefei University of Technology, Hefei 230009, China)

Abstract: Generally, the range of tuning parameters in CUSUM type change-point estimation statistic is
assumed to be (0,1) in theory. But the different values of tuning parameters often lead to the different
estimation results in application. Here Monte Carlo method was used to study the influence of tuning
parameters on the change-point estimation based on the jump change-point model. It was found that when
the jump is large, the change-point estimate is not affected by the value of tuning parameters no matter
where the true location of the change-point is. However, the value of tuning parameter has a significant
effect on the change-point estimate when the jump is small. Especially, when the true location of change-
point is close to one of the two trails, best estimation is obtained with the tuning parameter at 0. 5. When
the true location of change-point is near the center of sequence, it was observed that the smaller the tuning
parameter, the better the estimation. On the basis of simulation and applications, a data-driven method
was proposed to select appropriate tuning parameters from a set of possible values, which makes the CUSUM
type change-point estimator more robust.
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K1 BUHEAFITEAGHENERE =1
Tab.1 The accuracy rate of change-point estimation with 8 =1 for independent sequence
0, a 4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 7,
0.025 0.376 0.472 0.555 0.664 0.743 0.779 0.764 0.683 0.557 0.403 0.226 0.734
0.1 0.05 0.45 0.554 0.672 0.781 0.863 0.9 0.904 0.843 0.735 0.529 0.316 0.841
0.075 0.549 0.644 0.746 0.845 0.911 0.946 0.953 0.929 0.853 0.688 0.479 0.897
N 0.025 0.591 0.663 0.717 0.776 0.794 0.793 0.759 0.708 0.591 0.4  0.166 0.688
0.2 0.05 0.761 0.812 0.863 0.89 0.915 0.92 0.896 0.851 0.743 0.51 0.251 0.841
0.075 0.824 0.869 0.913 0.937 0.96 0.966 0.952 0.917 0.813 0.572 0.292 0.9
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gk 1
Y
0o a
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 7
0.025 0.738 0.765 0.798 0.807 0.81 0.796 0.772 0.735 0.657 0.473 0.242 0.732
0.3 0.05 0.851 0.876 0.894 0.911 0.924 0.922 0.913 0.87 0.795 0.619 0.34 0.861
15 0.92  0.939 0.951 0.958 0.967 0.969 0.962 0.925 0.855 0.672 0.369 0.915
o 0.025 0.832 0.833 0.836 0.84 0.838 0.833 0.812 0.795 0.733 0.6  0.346 0.784
0.4 0.05 0.934 0.936 0.934 0.933 0.93 0.924 0.912 0.89 0.844 0.692 0.376 0.903
0.075 0.965 0.964 0.965 0.965 0.964 0.962 0.952 0.93 0.885 0.733 0.401 0.935
o 0.025 0.827 0.82 0.814 0.811 0,805 0.798 0,792 0.786 0.762 0.634 0.374 0,799
0.5 0.05 0.956 0.953 0.946 0.94 0.934 0.929 0.927 0.912 0.875 0.729 0.428 0.928
0.075 0.987 0.985 0.981 0.977 0.972 0.968 0.964 0.951 0.914 0.759 0.442 0.964
o 0.025 0.802 0.808 0.808 0.803 0.806 0.804 0,799 0.782 0.736 0.594 0.347 0,779
0.6 0.05 0.927 0.935 0.935 0.934 0.926 0.927 0.92 0.907 0.87 0.722 0.436 0.889
0.075 0.969 0.971 0.969 0.968 0.962 0.962 0.959 0.943 0.909 0.759 0.456 0.926
o 0.025 0.686 0.718 0.744 0.775 0.787 0.789 0.784 0.759 0.677 0.525 0.292 0.738
0.7 0.05 0.845 0.868 0.886 0.903 0.911 0.909 0.907 0.891 0.822 0.633 0.36 0.839
0.075 0.912 0.922 0.934 0.95 0.959 0.959 0.958 0.937 0.87 0.674 0.385 0.892
Y 0.025 0.534 0.61 0.679 0.733 0.779 0.787 0.791 0.75 0.639 0.451 0.227 0.72
0.8 0.05 0.716 0.775 0.831 0.873 0.911 0.921 0.916 0.887 0.784 0.554 0.297 0.855
0.075 0.81 0.853 0.892 0.924 0.952 0.97 0.966 0.943 0.839 0.609 0.323 0.908
o 0.025 0.343 0.45 0.566 0.661 0.745 0.793 0.79 0.73 0.593 0.41 0.237 0.73
0.9 0.05 0.468 0.593 0.704 0.791 0.861 0.897 0.919 0.878 0.747 0.553 0.333 0.869
0.075 0.544 0.659 0.768 0.848 0.908 0.939 0.956 0.942 0.858 0.694 0.484 0.916
R2 MHEEREAFITEAGIHTENERE =2
Fig.2 The accuracy rate of change-point estimation with 8 =2 for dependent sequence
0, a 4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Vs
0.025 0.312 0.412 0.527 0.636 0.716 0.757 0.719 0.591 0.405 0.211 0.088 0.64
0.1 0.05 0.44 0.55 0.653 0.764 0.843 0.881 0.856 0.736 0.53 0.303 0.143 0.765
0.075 0.515 0.631 0.74 0.82 0.895 0.927 0.926 0.825 0.66 0.44  0.264 0.85
o 0.025 0.557 0.625 0.679 0.717 0.756 0.768 0.736 0.67 0.472 0.236 0.089 0.662
0.2 0.05 0.719 0.782 0.832 0.868 0.9 0.901 0.876 0.802 0.573 0.295 0.116 0.796
0.075 0.804 0.865 0.908 0.932 0.948 0.957 0.938 0.848 0.634 0.362 0.153 0.879
R 0.025 0.707 0.739 0.757 0.773 0.776 0.776 0.765 0.716 0.582 0.337 0.139 0.708
0.3 0.05 0.866 0.887 0.903 0.915 0.924 0.927 0.909 0.851 0.701 0.411 0.169 0.849
15 0.915 0.932 0.946 0.955 0.958 0.961 0.942 0.893 0.719 0.42 0.169 0.877
o 0.025 0.768 0.77 0.775 0.772 0.774 0.772 0.757 0.724 0.613 0.364 0.135 0.745
0.4 0.05 0.923 0.926 0.934 0.934 0.93 0.924 0.912 0.873 0.741 0.447 0.163 0.89%4
0.075 0.968 0.97 0.969 0.968 0.965 0.967 0.953 0.919 0.766 0.441 0.169 0.932
o 0.025 0.791 0.786 0.777 0.776 0.764 0.758 0.751 0.731 0.613 0.357 0.161 0.752
0.5 0.05 0.947 0.942 0.935 0.93 0.921 0.917 0.909 0.889 0.737 0.432 0.19 0.912
0.075 0.978 0.976 0.973 0.972 0.969 0.964 0.948 0.925 0.794 0.476 0.2 0. 951
o 0.025 0.767 0.774 0.775 0.782 0.776 0.769 0.759 0.739 0.622 0.387 0.154 0.743
0.6 0.05 0.915 0.921 0.922 0.925 0.921 0.919 0.911 0.876 0.747 0.467 0.18 0.878
0.075 0.96 0.959 0.965 0.964 0.962 0.957 0.947 0.921 0.753 0.446 0.172 0.936
o 0.025 0.698 0.731 0.76 0.773 0.779 0.781 0.765 0.728 0.588 0.328 0.129 0.727
0.7 0.05 0.839 0.871 0.897 0.911 0.922 0.926 0.899 0.847 0.691 0.388 0.155 0.853
0.075 0.905 0.935 0.947 0.957 0.967 0.964 0.96 0.907 0.735 0.443 0.178 0.891
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ik 2
V4
0o a
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 7
0.025 0.566 0.641 0.686 0.732 0.754 0.773 0.743 0.663 0.488 0.26 0.107 0.669
0.8 0.05 0.713 0.782 0.828 0.874 0.904 0.919 0.884 0.802 0.595 0.331 0.134 0.811
0.075 0.79 0.845 0.894 0.932 0.956 0.961 0.947 0.874 0.664 0.356 0.135 0.863
0.025 0.329 0.424 0.523 0.638 0.69 0.719 0.694 0.606 0.421 0.238 0.118 0.639
0.9 0.05 0.449 0.548 0.658 0.767 0.831 0.867 0.845 0.748 0.549 0.333 0.186 0.781
0.075 0.512 0. 64 0.75 0.838 0.89 0.935 0.931 0.82 0.649 0.428 0. 25 0. 841
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Fig. 5 Year-to-year growth rate of US annual
average CPI from 1971 to 1990
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Tab.3 Change-point estimations under different
values of tuning parameter

year k Y
1981 11 0
1981 11 0.1
1981 11 0.2
1982 12 0.3
1982 12 0.4
1982 12 0.5
1982 12 0.6
1982 12 0.7
1982 12 0.8
1982 12 0.9
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