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ABSTRACT

The study was to compare the suitability of additive and multiplicative decomposition method
for time series analysis of eutrophication in Te-Chi reservoir. Besides the comparisons of same
factors between two models, the precisions for forecast abilities of models were also examined. The
statistical data and t-test indicated that trend (T), seasonal (S), and cyclical (C) change of two models
had same property and variation after standardization in units. As for forecast ability, sum of square
due to error (SSE) of multiplicative model (= 4392.821) was lower than that of additive model (=
4520.047), i.e., multiplicative model could forecast eutrophication more precise. But the differences
between two models were negligible. Consequently, both multiplicative and additive model could
forecast eutrophication trend in Te-Chi reservoir efficiently.

(Keyword : Additive decomposition method, Multiplicative decomposition method, Te-Chi reservoir,
Eutrophication, Time series, Forecast)
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T 3. S
Table 1. Comparison of T for original value. Table 3. Comparison of Sfor original value.
T T S S
0.2949663 0.24637%4 121.467289 0.043992
58.148873 57.395006 -0.0002167 0.9999167
0.2949663 0.2463754 3.18155215 | 0.06054706
58.14888 57.38235 3.969 1.072
4.1295285 3.4492549 11.0212199 0.2097412
—1.200008 —-1.195623 —0.3334909 0.1591125
~9.05x10™° 1.03x1072 —-0.9592702 | -1.0731539
95% 0.5817334 0.4859022 95% 7.00255262 | 0.13326325
2. T 4. S
Table 2. Comparison of T after standardization. Table 4. Comparison of Svalue after standardization.
Variance T T Variance S S
3.35x10™° 3.35x10™> 0.010065 0.012217
0006452 | 0.006452 0083333 | 0.083333
0.000465 0.000465 0.028961 0.031908
0.004902 0.004902 0.06026 0.05156
0.005789 | 0.005789 0100325 | 0.110532
084682 | —0.84682 3504725 | 5.690291
0644774 | 0.644774 1.979593 | 2.339835
95% 0.000919 | 0.000919 95% 0.063743 | 0.070229
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Figure 2. Comparison of S value between additive and multiplicative model.
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Figure 3. Comparison of C value between additive and multiplicative model.

5. C 6. C
Table 5. Comparison of C for original value. Table 6. Comparison of C value after Standardization.

C C Variance C C

25.91318 0.00756 0.0001 0.0001
0.077459 0.996085 0.007092 0.006839
0.428697 0.007324 0.000966 0.000843

-0.022 0.998 0.00176 0.00315

5.090499 0.086972 0.01147 0.01001
0.662684 0.148262 6.160598 5.393246
—0.52683 —0.19987 2.443614 2.218598

95% 0.847558 0.014481 95% 0.0191 0.0017
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7.
Table 7. Model value of additive and multiplicative decomposition method.
T S T S
85 1 | 50.296 | 62.408 -8.821 | 53.587 | 60.922 0.854 52.027
85 2 — 62480 | —21.269 | 41.211 | 60.982 0.564 34.394
85 3 | 70.679 | 62553 -0.922 | 61.631 | 61.043 0.986 60.188
85 4 - 62.626 3.784 | 66.410 | 61.103 1.065 65.075
85 5| 64.136 | 62.699 9930 | 72.629 | 61.164 1.189 72.724
85 6 - 62.772 9.123 | 71.895 | 61.224 1.164 71.265
85 7 | 58.943 | 62.844 9.855 | 72.699 | 61.285 1.185 72.622
85 8 - 62.917 9.496 | 72413 | 61.345 1.187 72.817
85 9 | 68.663 | 62.990 4154 | 67.144 | 61.406 1.079 66.257
85 | 10 - 63.063 7913 | 70.976 | 61.466 1.142 70.194
85 | 11 | 54.744 | 63.136 -5.639 | 57.497 | 61.527 0.900 55.374
85 | 12 - 63.208 | —17.607 | 45.602 | 61.587 0.684 42.126
86 1| 65.026 | 63.281 -8.821 | 54.460 | 61.648 0.854 52.647
86 2 — 63.354 | -21.269 | 42.085 | 61.708 0.564 34.803
86 3 | 65110 | 63.427 -0.922 | 62505 | 61.769 0.986 60.904
86 4 - 63.500 3.784 | 67.284 | 61.829 1.065 65.848
86 5 | 58817 | 63.572 9.930 | 73,502 | 61.890 1.189 73.587
86 6 - 63.645 9.123 | 72.768 | 61.950 1.164 72.110
86 7 | 53478 | 63.718 9.855 | 73573 | 62.011 1.185 73.483
86 8 - 63.791 9.496 | 73.287 | 62.071 1.187 73.678
86 9 - 63.864 4154 | 68.018 | 62.132 1.079 67.040
86 | 10 - 63.936 7913 | 71849 | 62.192 1.142 71.023
86 | 11 | 53.375 | 64.009 -5.639 | 58.370 | 62.253 0.900 56.027
86 | 12 - 64.082 | —17.607 | 46.475 | 62.313 0.684 42.622
87 1| 29.009 | 64.155 -8.821 | 55.334 | 62.374 0.854 53.267
87 2 — 64.228 | —21.269 | 42959 | 62.434 0.564 35.213
87 3 — 64.300 -0.922 | 63.378 | 62495 0.986 61.620
87 4 — 64.373 3.784 | 68.157 | 62.555 1.065 66.621
87 5 | 56.055 | 64.446 9.930 | 74.376 | 62.616 1.189 74.450
87 6 - 64.519 9.123 | 73.642 | 62.676 1.164 72.955
87 7 - 64.592 9.855 | 74.447 | 62.737 1.185 74.343
87 8 | 48577 | 64.664 9.496 | 74.160 | 62.797 1.187 74.540
87 9 - 64.737 4154 | 68.891 | 62.858 1.079 67.823
87 | 10 - 64.810 7913 | 72.723 | 62918 1.142 71.852
87 | 11 | 44.483 | 64.883 -5.639 | 59.244 | 62.979 0.900 56.681
87 | 12 - 64.956 | —17.607 | 47.349 | 63.039 0.684 43.119
88 1 | 47.809 | 65.028 -8.821 | 56.207 | 63.100 0.854 53.887
88 2 — 65.101 | -21.269 | 43.832 | 63.160 0.564 35.622
88 3 — 65.174 -0.922 | 64.252 | 63.221 0.986 62.336
88 4 - 65.247 3.784 | 69.031 | 63.281 1.065 67.394
88 5 | 37501 | 65.320 9.930 | 75.250 | 63.342 1.189 75.313
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Figure 4. Residua plot of additive model.
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Figure 5. Residual plot of multiplicative model.
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