F RN ZFERIG A AT
gz L
£ 2

APCIRLD | EELAR I o e DA SR A e R (P T E
i"’ff*%’if’ﬁa‘l@%(‘*fﬁ%pJ,%f’f“g‘ﬁﬁ T RHITE Y H TR [FIRIZE AR R
AR [T AT T [ SER I FEARLTC 7 o e S ] S T A A A e ﬁ*“ CEERIR 5?
=T PR o A IO R R e e R S A L R P
ZEFHFAR AR i FEARRe TR S st o o TSR e R et £ T o AL
R T IRRE Y
(Mékx @ JNT R AR - Iﬁ% fL 'g )

A Study of Predictive Abilities for Different Models

Paris Honglay Chen

Professor, Department of Soil and Water Conservation,

National Chung-Hsing University, Taichung, Taiwan 402, R.O.C.

David D.-W. Tsai

Graduate Student, Department of Soil and Water Conservation,

National Chung-Hsing University, Taichung, Taiwan 402, R.O.C.
ABSTRACT

This study was to predict the trophic status of Te-Chi reservoir by the time series models. The
study was divided into two parts. One part was the model prediction of different time series models.
Five models selected were derived from the conventional time series models of additive and
multiplicative decomposition method. The other part was to find out the best prediction model from
five models by six model appraisal methods. The results showed that the best predictive ability was
the dummy variables model derived from the additive method. With predicted values closest to the
observed values, i.e., the dummy model could provide a most actual trophic status. It is hoped the
results could enhance and help the management of an eutrophication condition in reservoir.

(Keywords: Model prediction, Te-Chi reservoir, Eutrophication management)
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Figure 1. Overview of the prediction method.
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Table 1. Prediction results of different models.

IR

AESE:

T Faummy R
y 3* T+S T+S+C+I TxS TxSxCxI
1 | 6577156 | 53.58760 | 53.27920 | 52.02705 | 52.06549 | 50.30000
2 | 63.17556 | 41.21040 | 40.90200 | 34.39390 | 34.41932
3 | 61.74653 | 61.63320 | 61.32480 | 60.18800 | 60.23248 | 70.68000
4 | 62.84535 | 66.40600 | 66.09760 | 65.07480 | 65.12289
5 | 62.38650 | 72.62880 | 72.32040 | 72.72352 | 72.77726 | 64.14000
35 6 | 63.28174 | 71.89160 | 71.58320 | 71.26485 | 71.31752
7 | 59.89108 | 72.70440 | 72.39600 | 72.62225 | 72.67592 | 58.94000
8 | 62.78038 | 72.41720 | 72.10880 | 72.81663 | 72.87045
9 | 60.45473 | 67.14000 | 66.83160 | 66.25664 | 66.30561 | 68.66000
10 | 62.78374 | 70.97280 | 70.66440 | 70.19429 | 70.24616
11 | 61.71360 | 57.49560 | 57.18720 | 55.37394 | 55.41486 | 54.74000
12 | 63.43447 | 45.59840 | 45.29000 | 42.12558 | 42.15671
1 | 66.63303 | 54.46120 | 54.15280 | 52.64705 | 52.68596 | 65.03000
2 | 64.03702 | 42.08400 | 41.77560 | 34.80337 | 34.82909
3| 62.60799 | 62.50680 | 62.19840 | 60.90384 | 60.94885 | 65.11000
4 | 63.70681 67.27960 | 66.97120 | 65.84799 | 65.89665
5 | 63.24797 | 73.50240 | 73.19400 | 73.58673 | 73.64111 | 63.08000
36 6 | 64.14321 72.76520 | 72.45680 | 72.10992 | 72.16321
7 | 60.75255 | 73.57800 | 73.26960 | 73.48256 | 73.53686 | 58.82000
8 | 63.64185 | 73.29080 | 72.98240 | 73.67840 | 73.73284
9 | 61.31620 | 68.01360 | 67.70520 | 67.04000 | 67.08954
10 | 63.64521 71.84640 | 71.53800 | 71.02338 | 71.07586
11 | 62.57507 | 58.36920 | 58.06080 | 56.02734 | 56.06874 | 54.68000
12 | 64.29593 | 46.47200 | 46.16360 | 42.62216 | 42.65366
1 | 67.49449 | 55.33480 | 55.02640 | 53.26705 | 53.30642 | 28.50633
2 | 64.89849 | 42.95760 | 42.64920 | 35.21283 | 35.23885
3 | 63.46946 | 63.38040 | 63.07200 | 61.61968 | 61.66521
4 | 64.56828 | 68.15320 | 67.84480 | 66.62118 | 66.67041
5| 64.10944 | 7437600 | 74.06760 | 74.44995 | 74.50497 | 57.18630
’7 6 | 65.00468 | 73.63880 | 73.33040 | 72.95498 | 73.00889
7 | 61.61402 | 74.45160 | 74.14320 | 74.34287 | 74.39781
8 | 64.50332 | 74.16440 | 73.85600 | 74.54016 | 74.59524 | 44.97529
9 | 62.17767 | 68.88720 | 68.57880 | 67.82335 | 67.87347
10 | 64.50667 | 72.72000 | 72.41160 | 71.85247 | 71.90557
11 | 63.43653 | 59.24280 | 58.93440 | 56.68074 | 56.72263 | 44.35216
12 | 65.15740 | 47.34560 | 47.03720 | 43.11874 | 43.15061
1 | 6835596 | 56.20840 | 55.90000 | 53.88706 | 53.92688 | 45.16703
2 | 65.75996 | 43.83120 | 43.52280 | 35.62230 | 35.64862
3 | 64.33093 | 64.25400 | 63.94560 | 62.33551 | 62.38158
4 | 6542975 | 69.02680 | 68.71840 | 67.39437 | 67.44418
5| 64.97091 75.24960 | 74.94120 | 75.31316 | 75.36882 | 36.76282
28 6 | 65.86615 | 74.51240 | 74.20400 | 73.80004 | 73.85458
7 | 62.47549 | 75.32520 | 75.01680 | 75.20318 | 75.25876
8 | 65.36478 | 75.03800 | 74.72960 | 75.40192 | 75.45764
9 | 63.03913 | 69.76080 | 69.45240 | 68.60670 | 68.65740
10 | 65.36814 | 73.59360 | 73.28520 | 72.68156 | 72.73527
11 | 64.29800 | 60.11640 | 59.80800 | 57.33414 | 57.37651
12 | 66.01887 | 48.21920 | 47.91080 | 43.61533 | 43.64756
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Figure 2. The trend of different prediction methods.
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Table 2. Comparison of SSE.
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Table 3. Comparison of MSE.
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Table 4. Comparison of RMSE.

IRES RMSE
dummy 15.64491
T+S 16.29633
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Table 5. Comparison of THEIL.

MRE THEIL
dummy 0.279704
T+S 0.291350
T+S+C+1 0.287979
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Table 7. Comparlson of MAPE.
IR MAPE
dummy 27.0659%
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Table 8. Comparison of RMSPE.

R RMSPE
dummy 10.6491%
T+S 9.9901%
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TxS 9.6999%
TxSxCxI 9.7170%

7t RMSPE @ Al (3 8) 1> =i
PR TR TR (R 6) T
X RMSPE |17 A8t T ﬁﬁ% £ ML
PO 7 i R R A

135

RIS ~ B U S P

HEJR RMSPE %2 MAPE i ity 2|t Agi v
(% 6) #fI[fil > {' RMSPE ﬁ}iﬁ%mﬁ%qﬁﬂ%
| FBARYEREH RO PRt o BETRYIF= (H
RMSPE i Vadif (= 6 53 )
Fde o

RMSPE 1 5 2 o il
O P > E BRI o R
YR ORI - B RL R
B o BB RL TR O - 1
YR A SRR R
B -

< RMSEP }£52 MAPE 3} [V &5 |[fee
I - Fféfﬁ’ﬂ}ﬂ B NI LSRR ST
= A
= fﬁ%ﬁfa%ﬂﬂi;‘/%ﬁ

ﬁféﬂﬁé%%;‘/}?lﬁ’ﬁﬂ% 9 feHA
Ao phi#ke 9 fi' e =7 RMSPE 9 » =
RIS E T - AR o R SR
TEE Y BLERIAR RN —
e (PHEREE) — e (BRR
) — EE (BEEE) - e (7
HRGEE)

[l SRR 1 B 5
~ NKIDEORE T Y ARE (SSE) K
FS SRR 0 25 4 TR
B2 T R O
) > RL- e LR bR © 2T
SRR T S R B TS
(MAPE) » [<2 F POl (3 6)
I R S 2 At R
4 akﬁl?,‘l@;‘aj o

PR W P RSE SRR A
[P BR8N (THEIL)
EH TR VIR RS
I'J SSE ¥ MAPE i3 #2817 frovesies
H{’L o

a\



2 BEESE 37(2) ¢ 127-138 (2005)

Journal of Soil and Water Conservation, 37(2) :

127-138 (2005)

F9. [t R

Table 9. The order for the results of every examination method.
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5 T+S T+S T+S — T+S dummy
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