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Abstract Generalized Pareto distribution (GPD) change point refers to the point where the quantity
whose the peak over threshold changes qualitatively, which shows the change of one or more GPD param-
ethers. In this paper, the detection issue of GPD change point with three parameters for extreme rainstorm
data was expressed as the hypothesis test problem which could be solved by the maximum likelihood ratio
test statistic. Although it is impossible to derive an exact distribution of this test statistic, fortunately,
we obtained its limiting distribution by proving the limit properties of the GPD change point and the
asymptotic convergence theorem of the test statistic. Meanwhile, the detection model we developed was

Weis B #EB: 2020-01-20

Y& B8 (19715), 55, I, SN, B%, SiLA W, AFFRJ71: BASET, E-mail: yhul@gzu.edu.cn; BFEMEE: #
3 (1989-), 5B, M, STMHEN, WL, FRI7m: RS, E-mail: chenyw20150908@163.com; EEEE (1991-), %,
B WPEERA, LB, BFF07: AL, E-mail: xqwang0408Q@163.com; Xff (1994-), 55, I, WIEZA, L0F
A, BFEET I MRS SRS, E-mail: 910581605Qqg.com.

HLWHE: EXRERBEESE (12161016, 11661018); FINERIBITITE EREFEAA [2017)5788 5); FMNGEIRIKS)
A ] SO BTN CERHEF6 AL [2020]5016); ESEHBIEERTFEIIH (2014L.246)

Foundation item: National Natural Science Foundation of China (12161016, 11661018); Science and Technology Program of
Guizhou Province, China ([2017]5788); Guizhou Data Drive Modeling Learning and Optimization Innovation Team ([2020]5016);
Science Foundation of National Bureau of Statistics of China (2014LZ46)

o305 | R B58, LS, FAUEE, 4. )7 Pareto /3 AL AN ELHUMI BTN KL T (7). ARS8 TREEE 5928k, 2021,
41(9): 2379-2391.

FE 5| MK Hu Y, Chen Y W, Wang X Q, et al. Generalized Pareto distribution change point detection model and its
application in modeling return period prediction[J]. Systems Engineering — Theory & Practice, 2021, 41(9): 2379-2391.




2380 Ao TRAERS LK %A%

used to analyze the monthly maximum precipitation data of Shenzhen with a total number of 55 years.
As a result, we found the 1980s is a change point of Shenzhen meteorology, which is identical with the
narrowest over threshold (NOT) method. In addition, the advantage of GPD change point method is
that it ensures a consistent analytical framework before and after the detection of change point. In this
framework, the analysis of GPD change point revealed that the extreme value index before that point is
negative. Combining the relationship between rainfall and the return period, it might be concluded that
the severity of rainstorm in the return period less than 100 years is weaker than before. After that point,
the extreme value index is positive, and the degree of rainstorm disaster in the return period more than
100 years is more serious and the phenomenon of extreme rainstorm is more frequent than before. The
empirical result showed that the GPD change point model is capable to capture the potential rules that the
conventional GPD model impotently, which could moderately make up for the deficiency of conventional
GPD model in this respect.

Keywords generalized Pareto distribution (GPD) change point; likelihood ratio test statistic; change

point detection; return period; narrowest over threshold (NOT) method; prediction model
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