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The Statistical Approaches on the Change Point Problem of the
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This paper aims to estimate the change point of the precipitation in Pusan area using the several sta-
tistical approaches. The data concerning rainfall are extracted from the annual climatological report and
monthly weather report issued by the Korean Meteorological Administration.

The average annual precipitation at Pusan is 1471.6 mm, with a standard deviation of 406.0 mm, less
than the normal(1486.0 mm). The trend of the annual precipitation is continuously decreasing after 1991
as a change point. And the statistical tests such as t-test and Wilcoxon rank sum test reveals that the av-
erage annual precipitation of after 1991 is less than that of before 1991 at 10% significance level. And
the mean annual precipitation in Kyongnam districts is also continuously decreasing after 1991 same as

Pusan.
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Fig. 1. Time series plot of rainfall at Pusan from
1954 to 1996.
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Fig. 2. The plot of cusum of (x, —x) at Pusan from
1954 to 1996.
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Fig. 3. The difference(W,) of the annual mean pre-

cipitation before and after t year. The unit

is mm.
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Fig. 4. The plot of the » calculated from the pre-
cipitation at Pusan from 1954 to 1996.
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Fig. 5. The plot of annual total precipitation(solid
line) and forcasting one(dashed line) using
the double exponential smoothing at Pu-
san.
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Fig. 6. The plot of annual total precipitation(solid
line) and forcasting one(dashed line) using
the moving average at Pusan.
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Fig. 7-1. Stem and leaf displays of rainfall data for
1954 to 1996 in Pusan.
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Fig. 7-2. Scatterplot of rainfall verse normal score.
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Fig. 8-2. Scatterplots of the transformed rainfall
verse normal score.
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Table 1. The result of t test with the transformed data

Group Number Mean Standard daf t p-value
Deviation
before 1991 38 -7.1x10° 1.80x107° 41 1.4843 0.073
after 1991 5 -8.4x10° 1.76x107°
DF : degree of freedom, T : test statistic
Table 2. The result of Wilcoxon rank-sum test
Group Number Mean Standard df t p-value
Deviation
before 1991 38 22.921 12.49 1.34 41 0.094
after 1991 5 15.000 11.98

df : degree of freedom, t : test statistic

Table 3. Significant probability of t-test and Wilcoxon rank sum test for average total precipitation before

and after 1991 in Kyungnam area

Average total Average total Significant Probability
Site precipitation before 1991 ! precipitation after 1991 of t-test(Wilcoxon rank
{(mm) (mm) sum test)

Ulsan 1296.7 1086.8 0.1315 (0.0850)
Tongyong 1418.37 1192.68 0.0572 (0.1072)
Chinju 1551.10 1130.30 0.0050 (0.0179)
Kochang 1271.60 965.34 0.0297 (0.0226)
Hapchon 1291.08 830.72 0.0006 (0.0050)
Miryang 1257.39 980.82 0.0051 (0.0036)
Sanchong 1490.65 1118.78 0.0450 (0.0226)
Koje 1739.56 1459.18 0.1557 (0.1460)
Namhae 1734.80 1512.78 0.1577 (0.1796)
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