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Effects of Predictive Time Period on
Modeling Predictive Ability
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ABSTRACT

Using three Time Series models of predicting the trophic progression and evolution of Te-Chi
reservoir, this research was to determine the effects of predictive time period on modeling predictive
ability. The research was divided into two parts. The first part was to predict the reservoir’s
eutrophication under the three time series models with various time periods. The second part was to
determine the best predictive time period for each of the three models. The results showed that the
best predictive time period is “month”. The “month” predictive values were the closest to the
observed values among the predictive time periods studied, i.e. the model established by the “month”
period was tracking very closely the actual trophic progression of the reservoir. We believe that the
results of this research can greatly enhance the eutrophication management of the reservoir and
potentially other reservoirs as well.

(Keywords: Model prediction, Prediction duration, Eutrophication)
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Figure 1. Overview of research method.
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Table 2. Predlctlon results of different time period for dummy method.

F |k ) SERH] i F | ) SRR

T RN e P mo R e P

85 | 6 6328174 | 63.28174 12 64.29593 | 47.97093
7 58.94 59.89108 | 59.89108 87 | 1 28.50633 | 67.49449 | 55.42548
8 62.78038 | 62.78038 2 64.89849 | 52.82839
9 68.66 60.45473 60.45473 3 63.46946 | 5430364
10 62.78374 | 62.78374 4 64.56828 | 52.49600
11 54.74 61.71360 | 61.71360 5 57.18630 | 64.10944 | 54.18971
12 63.43447 | 63.43447 6 65.00468 | 52.93022

86 | 1 65.03 66.63303 50.72239 7 61.61402 | 51.22459
2 64.03702 | 48.08872 8 4497529 | 64.50332 | 52.42668
3 65.11 62.60799 | 48.62685 9 62.17767 | 52.24138
4 63.70681 47.68317 10 64.50667 | 52.42786
5 63.08 63.24797 | 48.59943 11 4435216 | 63.43653 52.06099
6 64.14321 48.04423 12 65.15740 | 53.07641
7 58.82 60.75255 | 45.71775 88 | 1 45.16703 | 68.35596 | 48.77863
8 63.64185 | 47.46753 2 6575996 | 46.12118
9 6131620 | 47.24564 3 6433093 | 47.53605
10 63.64521 47.39555 4 6542975 | 45.66805
11 54.6835 62.57507 | 46.99209 5 36.76282 | 64.97091 48.00745

242




FRERE > 18 - T [RISFRRIE PSS SR Ty 0 i

EFERBYOLE VT [FIF AR

80
70 F o
A Al A
60 F o A e
* E * E
S0 : :
: RS . —— B
Z 40 : : —s— il (5 )
g | . [
: : TR ()
30 F : o i
20 r 5 5
0 F i :
0 Ly T T T T S S T S T T T SO S O R N
6‘7‘8 9 10‘11‘12 1‘2‘3‘4‘5 6‘7‘8‘9‘10‘11‘12 1‘2‘3‘4‘5 6‘7‘8‘9‘10‘11‘12 1‘2‘3‘4‘5
85 86 87 88
]
AR 3o [ e S T SRR ST o[ [ ok
2. SRR T T L et
Figure 2. Comparison between predictive and actual values for different time period in dummy
method.
— -1, < |
Fe 3. THSHCH B T [l B S
Table 3. Prediction results of different time period for T+S+C+I method.
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10 70.66440 70.73937 70.73937 69.63748 69.71716
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Table 4. Prediction results of different time period for TxS method.
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Figure 4. Comparison between predictive and actual values for different time period in TxS method.
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Table 5. Evaluation results of THEIL.

SO— 5 = 0.30397 ok
= 0.22060 ok

- 0.31974 ok

¥ 0.28517 ok

T+S+C+IJE g 0.27900 ok
% 0.27648 ok

E 0.27532 ok

- 0.31761 ok

=+ 0.29624 ok

TxS ¥ 4= 0.29118 ok
=% 0.28894 ok

E| 0.28910 ok

B4

Pl T AL (SSE) gl

Table 6. Evaluation results of SSE.
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- 424749164

k3 3378.65805

T+S+CH & K 3234.06027
% 3175.77928

E| 3149.22346

e 4190.96909

= 3645.97907

TxS 4 F 3522.55243
= 3468.64977

E] 3472.45493

246

S TS Efl1 BT TR «wE?EUEﬁ”

fg’?f[ IEF] [‘J F[%@‘)H“I?ﬁ/ ’ E” F‘L
LSRR B | ”Eﬁ@ﬁj‘ﬂ JE[?F?EL~;{'§T v
Bl > Ffji SSE (7 R SR {TOREI T 1
e Z A TXS PEfIVE] #i‘ﬁlu SSE fifi » AFfeA"
= E[“f!' R ;:,P if@?{ 7 "“E[ ﬁp@@%ﬁ o
FUPRH Y fe i A6 - i f,‘fpaj (Outlier) FYRY
7, j«fﬁ[zﬁ |;J?'G*-‘ T lE*Ef JPEE % i SSE
f}i’lﬁ'%ﬁﬁ* PP B FRF G R 2
_PFJMS‘%%H'F R PUBYEE LI o SRR

T OB Y T R TS
> @R s
RE T g VAR
F 1 R B T2 (MAPE) T
EFfEE ’FIjF[YEU’{:LFI%\I Pigke 7 H o pligk
H H [5:53? Eliﬁuﬁﬁ?ﬁﬁlﬁ;{ﬁ@ 4 5*535@?]]*1??
I MAPE (i | Z W% D oiggsh - (25
B o O B - R

() T

s ] o sl ) T SR R
PV ] 8L 21.79% - =4 T+S+CH

% TS B PR R
{91 ] T+S+CH yE Ak -

PYIE > TxS 7 ?@E‘Hﬁﬁ : ?{? fifl 7
I R W -

m;uﬁfﬁ;E @ﬁl[{[;ﬂj (“Jiﬁiﬁmﬁép@) 3

> I35 MAPE ffi 2 7 BT 3R] B
f’if TSR
=k F[ﬁ‘]‘r, i
() B

PR W) T TR
Eﬁ o pIOFS I gk R L A R | L A F’?*IHF‘/FIJ
BRI O -

FACH P AR (F F - FE) B
HIpRd N I 38T fis ’"‘M‘E'NJEU%
F I B = R T
FLVEREISEY > [ E T TR R PR



RS~ 26 i IR B A

o OSRR R © R T
H FIRe e AR pUAER o [T £ (2004)
9@3‘ TP 7 R R -
ﬁﬁwﬁfjﬂ JM,\E[*J AN BN E'(EU J1§§7§[+ o

Y9 i~ HEARL > [N THSH+CH =
TxS R e St T e e[

FEIEL IR 2 RS TN
7-004) PRI BRSS! e T R
[~ H5h ?FH B (VAR [?EJI/

IFT

* 7. T ISRGEREEL P11 (MAPE)
il Ak
Table 7. Evaluation results of MAPE.
FEH IR | MAPE fa&

—— == 29.57%
= 21.79%
- F 31.80%
= 28.39%
T+S+CH s 27.62%
¥ 27.13%
F 27.04%
- 30.87%
= 29.08%
TxS i* 5 = 28.38%
% 28.00%
F 28.03%

(&) PP
T f:ﬂgmﬁlng‘?ﬁt@_: = HIE VN
Pl — FEp ok B kT A gk -EJ e
AR (25~ % 7) -
:E'f%’?iz';g'ﬁﬂj:?ﬁﬁij ’ E[' SSE lgﬁjnéfgﬁﬁﬁ%'\'
() Tt THS+CH RS T g st 1

247

L G

% » Xl SSE it [ H% TxS i At I
B Y TS AUy s ﬁﬁ » SRR
ity - | F ¢ ffEl SSE ffifef T+S+CHI 3 5%
o BI9E o U MAPE fdsdfl (e 7) B o
T + S + C + I 3R FFaA ==l i ] oo
i T x S| -
(=) et

;H THEIL [@ifiu= 533k > 25 A &
=TT E PR R RE R
;g;zgyguﬁ;:hw@w%ﬁﬁi SR RS SSE iy
hteie >SS A o [ SR PR A
[ SSE i E | [SEMSY o B LHT R P
ﬁ?ﬁ PREGEPHS o =9t > MAPE A 525
BRI > sk B R B | LR
@qﬂ%ﬂ/;ﬁﬁ'} » VIR f@ﬁ@ e

) S AR AR S M
i gﬂE[JEﬁE‘ﬁﬁ%?ﬁﬁEﬁ G’E?EU%H#??@I’% ’
fg&“%%'?ﬁ‘?ﬁl (Wang » 2004 ) > - %“:z{iﬁﬁ

2L > TR ﬁ“El IR
[l - R R o “’EE‘J%I TR

'psigyﬁun%@' (Diewert » 2004) = =9t » T A"
L L T+SHCHT  usEflad N AR
TxSHEETHEE -

) B

@J/f“ﬂ *fzsiH Jr?;,“ﬂiﬁﬂ Eliﬁﬂr i F“
PR o RENEHETE BRI 8 B o ik 8

A R A R -
51.41% ; T+S+CH E* 1V > & 28.60% ; & %
FRLTXS 3 > £720.68% o

E[H'—“p HI > A EERYE VSR T A

o [RIF O RL A EHEUF JIF Y
ko =9t "m}*%p B0 TRV
fe st 20%]) F ?ﬁ R T B
P T o SR AR O



2 BEEE 37(3) ¢ 237-250 (2005)

Journal of Soil and Water Conservation, 37(3) : 237-250 (2005)

% 8. MATRRE 1 A o
Table 8. Improving rate of modelling predictive ability.

SR pES SSE; SSE, TR TR S
T AR 4160.96900 2021.83251 51.41%
T+S+CH 3* 4410.80600 3149.22346 28.60%

TxS * 4377.71067 3472.45493 20.68%

b A by 3d 2%
P P -'f-’fvi

””rﬁf“ R I T U Rt S < TPy
TUPJEJ 15[ H' - ffippls E[]EHEJJ;U [Jﬂ‘—ru
(Corradi » 2004) BPRIRR]Z ﬂ““f .
F2 S (R PSS T (R
SRRV O B - TR t‘iﬁ g E‘f
i R s S B
e B TR R -

o R B = A R AR
(5] | AR P = SR N st ERCEAE pjg‘
AR P o AR YRR b A et E P
B e kL o PIEBLOEE B R AL > R
SHMpEE T {ﬁﬁrua'wgé_ WY -
=PI FEASY > PR U o IR AL
SR ARG o IRy WFE'
ETAEEY }j"%zﬁ}ﬂ@gﬁﬂ Jﬁﬁs«@ﬁ@ [ =Y
Y eRLEERE L EhR I‘thf Jﬂ%
ﬁﬁiﬁﬁ% B i e s (A

IF=9F > R 15 F Il»{ﬁﬁﬁﬁ?ﬁﬂﬁﬁ
SR A SO - 5 9
[ (SRS - F AT iR ‘E'Yﬁﬂﬁﬂﬁ”ﬁ
TP o SRy +'[JMAPE EGERN Raail

M) M e ) 3
A P RN S

e BT SRR R u};@%’@r}

IHI_E[ FI E”F JE[ JDT/ETFI
S TELA o F:gﬁt % o s
R [/}'E_-F];j“iﬁﬁ = 51.41% - FJ

T+S+C+ =2 TS % £ 28. 60%73/ 20.68% >

248

F P R FEAORE T B A
IR e el o PIg - ARk HEGR
AT IO ERL » SR HRA] 26 E=H Py
TR B PSRRI
TBL L SR RS D A E R Y

HETRER
2+ 2 %Je

LB (2003) " FTHIA AR ST g
PP o (IR
SITETT (2004) A IR ] b 5
EWEWJ’ﬁ4%¢’%@*%°
AR (2004) ST TR
ﬁwﬁﬁﬁﬂﬁﬁﬁ®vfﬁﬁl%

2.

z;:;ﬁj ’ Tf4 = ‘kﬁé—k% o
4. Tie (2000a) 1 R R IR

Z’It — TR R R, o fEd Fj]ﬁ
) YR AEE o
> @Em m%ﬁi}” M~ Z2ENE (19972)
rmgﬁj IS AR ’F,}:I‘L
6. T‘ﬁiﬁ%?u -+ IEE (1997b) rf}Hpaffzmﬁ

s~ i%ﬂ?ﬁ?‘[?ﬁ@??ﬁﬂ?@“ﬁ%i 10T

Fll%ﬁiﬁ@%%& T FPEEE
pp.94~117 -
7. BRESEI] ~ ST (1998) TRV

IR o A S 5=
4% > BYIPUE o 5T 331~337 I o

8. TSN ~ A= ~ = <y~ SDEEH) (1999)
CFR R AR AR 1 L R



RS~ 26 i T IR R TR

i=1h Eﬁf CII iRy o At WESE - 5T
“4-% TT B> BV 139~144 F1 »
9. Bmé AR 2 %G SR (2000b)
[P ERBRIHG 2 DI B LA
L S = e AT I s Iﬁ\ﬁé’g%
5]: 4{ zl'j")J#JEEFJ’FJS IOFJC’
10. B%Tf'rl RFAE~ = T~ BIEE] (20000)
"ERELAR R L R A, o
jfﬁiﬁ%ﬁ»%’é‘jsﬂ:%‘ VS S
117~124 F1 -
11 [l A ~ RS ?ﬂm (2004)
T R (R R T AL P
oo A BEFH o = AAE 2T
o> 57 169~178 I -
12. Wf > F N [E(2005) T [ ‘/57?EU

‘—'v

&

J

R AN il ks e S e B
Yo

13. Fidgp (2002) Ffm #ﬁﬁﬁ*ﬁgiiﬁt;{/ﬁ'ﬁ%
’FM R B R AT AR ) T s

ﬁf—{ , _FIH\%

14. ;ﬁ@m (zoos) I HAA A wr«sﬁrﬁ
ARSIl kA W S W T sz%d’ ’
FliE A .

15. Hif;ﬂ.ng AF LS & Al RS
f #1(1983~1996) " BEFL - & FE&W?F]E&
af g R AR -

16. ki (2001)%’}%%%@1*51&*53@* PHPIEHF
B e~ R AR = ARIMA AR

RUREEIAE S

17. £538.40 (2004) T FasSFpALR] 1 Al —

i [Eﬂjf R | i Bt G B (! ﬁrj%
 BFRH B

18. Bolger, F. and D. Onkal-Atay (2004) “The
Effects of Feedback on Judgmental Interval

Journal  of

Predictions”,  International

Forecasting, Vol.20, pp.29~39.
19. Corradi, V. and N. R. Swanson (2004)

YRV

“Some Recent Developments in Predictive
Accuracy Testing with Nested Models and
(Generic) Nonlinear Alternatives”, Inter-
national Journal of Forecasting, Vol.20,

pp.185~199.

20. de Gooijer, J. G., A. Vidiella-i-Anguera
(2004) “Forecasting Threshold Cointegrated
Systems”,
casting , Vol.20, pp.237~253.

21. Diewert, W. E., W. F. Alterman and R. C.
Feenstra (2004) “Time Series Versus Index
Number Methods of Seasonal Adjustment”,
Discussion Paper No.04-06, The University

International Journal of Fore-

of British Columbia Vancouver, Canada.

22. Franses, P. H. and D. van Dijk (2005) “The
Forecasting Performance of Various Models
for Seasonality and Nonlinearity for

Quarterly

national Journal of Forecasting, Vol.21,

pp-87~102.
23.Gardner Jr., E. S., J. Diaz-Saiz (2002) “Sea-

asonal Adjustment of Inventory Demand

Industrial Production”, Inter-

Series: A Case Study”, International Journal
of Forecasting, Vol.18, pp.117~123.

24 Lawrence, M. and M. O’Connor (2005)
“Judgmental Forecasting in The Presence of
Loss Functions”, International Journal of

Forecasting, Vol.21, pp.3~14.

25.Wang, Z. and D. A. Bessler (2004) “Fore-
casting Performance of Multivariate Time
Series Models with Full and Reduced Rank:
An Empirical Examination”, International

Journal of Forecasting, Vol.20, pp.683~695.

26. Zou, H., Y. Yang (2004) “Combining Time
Series  for
Journal of Forecasting, Vol.20, pp.69~84.

Forecasting”,  International

249



2 BEEE 37(3) ¢ 237-250 (2005)
Journal of Soil and Water Conservation, 37(3) : 237-250 (2005)

93 &+ 06 ] 30 f! q&ﬁgﬁj
93 F 08 k] 01 [I {Zux
93 & 08 F] 09 [I T

250



