IHBEBIRT ARFETE 7 IERZ

a7
H 3z

YA 2!
YA ?\’ —_—
g

The Application of Relative Moving
Ratio for Forecasting and Performance

Evaluation In Interval Time Series

RIS S Sl ) S
I ERERFIp A L
TApie B L

P EAR-FE-£- 0 2P



Bl = 5cie ~ § % 1§

Fiolh 2TEZAAITIE Hm

MEBEFRY ARFERE R IR 2
B rr =i
The Application of Relative Moving
Ratio for Forecasting and Performance

Evaluation In Interval Time Series

FAALR§ RS
W tRIF LR



s

MEHT A > B4 4 R B - BEGT M PF S B BA X F s K
A AT B o

§ %R il L ey SHOREIR RS T Rk F 0] T X PR
o™

<

FERA o FIXF A g BFE DB - Ry LT A
o L R drk i BB AE SRR LI ARA TS o ndH ARAE
AR T s AT EREARRLBOTEARE 2 RP ,%1 LA ANAFR
erehdg Bt AR 2 ¢ BT AR & RRS R G g e ko
¥4 ~Kinki # 2 AR renge 3F A B W £ KRR R Fryoyo Rk o i
EAFF LR FIARIIF L RS R AT VA SR R o RV FF S S

e B 5 InBA RE R o

"HP
&
@
7
,\:n
3‘

P SRR R BAA ST Ak SRR B AR

BoRAFT N kiAo AT 2 E

\TH

Bl LR PR 50 AR R TR AA R R (G et
g A D KA B > T R R A R A SR g i 2
85 5% 25 15 5 = AN 2 BT -

' 2

2P AR GRS

b

B RS e 4 P B AT A ST R A A

e

# AR e

e R

2012.7.23



2

PR SR KRR A JARE - MR A B AR 7
WO S Uit 2Rt o REIT ALk AR A A A L i LT A R
S BN FERNE R FIERIEF A AR A o dok B R L SR A 7o
oAl o LB A S e R e AR B S AR PRI A Sl 4 i
ERAL G EORETORERE R 25D F 0 1 (defuzzification) & > 14 BL i 3+ ¢
N ErAe T B Sl i EPB I B R GBI R LT aE 2 o 2k
PR A SR BRSSP PR B R L P EER
oA HFEETRA] e B APRY SRl b AR T
Fedlz 32 EFHRTIRPE TFTE o

¥

MAES T HCRIFR A A R ORI R AR~ AR B L P e ALl



The Application of Relative Moving Ratio for Forecasting

and Performance Evaluation in Interval Time Series

Li, Chih-Sheng

Abstract

The time series is an important technology that is used to predict future trends,
however in the real world, parameter is difficult to estimate effectively when we
construct a time series model due to the of the fuzzy property of the times series data.
The estimated parameters in the time series will cause a big error due to the
uncertainty of fuzzy data. It is too complex to introduce the fuzzy parameters into
the time series model. In this thesis, we propose relative moving ratio as a new
criteria in constructing procedure of an interval time series. We defuzzify a fuzzy
data and use point estimation to obtain an initial center, then we adjust the center and
radius making it more appropriately. The resulting center and radius is then become
an interval time series that can be use to forecast an interval data. We also apply
relative moving ratio in threshold autoregressive models by replacing the threshold in
constructing interval time series. Finally, in empirical studies chapter, we use
Taiwan weighted Stock Index as examples to evaluate the performance of the

proposed two methods in building the interval time series.

Keywords : fuzzy time series, defuzzification, interval prediction, relative moving ratio,

threshold autoregressive models.
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£ X=[abl=(cr) = ® FHlicr L&F®FHCHEZ X i~ &
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|b—al
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X o W REEE By

d(Xy, Xp) =[35-5/+InL+1.5-2)=19 Q
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Moving Average Plot for (%
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2 41 #AE 2 ArR S

Hi | FRE | WORE | ReE | &&E | BoE | 8
100/06/01 | 8999.84 | 9062.35 | 9089.47 | 8999.84 | 9031.10 | 31.255
100/06/02 | 8981.71 | 8991.36 | 9036.27 | 8977.67 | 8986.54 4.825
100/06/03 | 9024.54 | 9046.28 | 9052.18 | 8997.35 | 9035.41 | 10.870
100/06/07 | 9025.21 | 9057.10 | 9059.19 | 8981.44 | 9041.16 | 15.945
100/06/08 | 9044.85 | 9007.53 | 9070.25 | 9007.53 | 9026.19 | 18.660
100/06/09 | 9020.60 | 9000.94 | 9045.44 | 8996.08 | 9010.77 9.830
100/06/10 | 9042.35 | 8837.82 | 9053.39 | 8837.82 | 8940.09 | 102.265
100/06/13 | 8791.67 | 8712.95 | 8811.97 | 8703.52 | 8752.31 | 39.360
100/06/14 | 8737.24 | 8829.21 | 8836.51 | 8737.24 | 8783.23 | 45.985
100/12/19 | 6780.64 | 6633.33 | 6780.64 | 6609.11 | 6706.99 | 73.655
100/12/20 | 6654.67 | 6662.64 | 6696.93 | 6646.30 | 6658.66 3.985
100/12/21 | 6878.63 | 6966.48 | 6966.48 | 6878.63 | 6922.56 | 43.925
100/12/22 | 6968.22 | 6966.35 | 6989.59 | 6940.85 | 6967.29 0.935
100/12/23 | 7035.10 | 7110.73 | 7122.28 | 7035.10 | 7072.92 | 37.815
100/12/26 | 7125.04 | 7092.58 | 7125.67 | 7078.06 | 7108.81 | 16.230
100/12/27 | 7085.50 | 7085.03 | 7107.67 | 7043.64 | 7085.27 0.235
100/12/28 | 7086.10 | 7056.67 | 7093.47 | 7036.92 | 7071.39 | 14.715
100/12/29 | 7026.86 | 7074.82 | 7074.82 | 6998.97 | 7050.84 | 23.980
100/12/30 | 7109.85 | 7072.08 | 7139.03 | 7054.79 | 7090.97 | 18.885

HeAF5elE I 150 SHACTEN N —SHAvEE R - TR 2000 Ry =8 H v IS SR AT

1 FBETRA -

MAAF(2.3.2)F AT A LURE SV K — B S5y TR S AR e By
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Moving Average Plot for 5f#%
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% 4.2

P12 % 2 24 A TE R R TR R

HIH | 12 REERERSFT | 24 RIURERSFS
100/07/05 8612.79 8750.87
100/07/06 8637.27 8740.96
100/07/07 8651.92 8731.88
100/07/08 8662.62 8719.52
100/07/11 8670.84 8703.21
100/07/12 8667.35 8681.69
100/07/13 8666.35 8660.32
100/07/14 8666.55 8645.47
100/12/21 6870.46 6932.76
100/12/22 6871.30 6921.62
100/12/23 6877.78 6924.46
100/12/26 6886.92 6928.31
100/12/27 6902.90 6939.92
100/12/28 6911.86 7056.67
100/12/29 6926.74 7074.82
100/12/30 6939.20 7072.08
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Time Series Plot of %%, K324 H 3543, WU 12H 4R
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X, =[8999.84,9062.35] = (9031.10;31.255)

X, =[8981.71,8991.36] = (8986.54; 4.825)

X150 =[7109.85, 7072.08] = (7090.97;18.885)
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FURLEN ARV IRIN - FERSEEIg4RE > AIE DAAR  SE R B B g e
MEPEIRATAE > [H3 > A0fer BEE—(E A S BUHIR B BHH B g S
FHREFITRE A HIMEENA 5 X 10 KREER MG ISE -
GREA 5 K 10 RAESCSH > 2R R inIa s (B sl ar —K) - Hi
RAEIRIE SR > SR G R « ATl AR EE - FEiRE A2
BIFER > A SCOR RN - FrRAERA 5 (B35 H & 10 (B35 H Y REE AL
IR EIRERTAL 28 - £3 4.3 PRMAHEHE 2.11 SREEEZERRE S R
SHF 5 -

143 HBEF DL

\\\Xr

#x

SHIE | 10 HEW | HERE | BRIy

H
W g | mEmg) | ) | EEG)

100/06/15 | 8863.81 8943.95 | —0.0089596 | 39.729

100/06/16 | 8801.09 8910.55 —0.0122848 | 46.304

100/06/17 | 8743.82 8877.27 | —-0.0150328 | 29.386

100/06/20 | 8714.35 8834.23 —0.0135698 | 36.361

100/06/21 | 8674.66 8788.59 —0.0129635 | 29.733

100/06/22 | 8636.61 8750.21 | —0.0129800 | 33.774

100/06/23 | 8614.03 8707.56 —0.0107000 | 28.620

100/12/21 | 6778.33 6855.44 —0.0112479 | 35.479

100/12/22 | 6807.91 6852.09 | —0.0064478 | 24.707

100/12/23 | 6865.68 6870.15 | —0.0006495 | 32.063

100/12/26 | 6946.05 6884.79 0.0088970 | 20.578

100/12/27 | 7031.37 6904.35 0.0183969 | 19.828

100/12/28 | 7061.14 6919.73 0.0204346 | 19.828

100/12/29 | 7077.85 6942.88 0.0194396 | 18.595

100/12/30 | 7081.46 6973.57 0.0154707 | 14.809
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PO ASGRAFTH B ALY 28R FAMG RED 101 52 1 F 2582 1 H 6 5fHF
YRR (RS o MRS H AR
5

>
ft _ izé _ 16.23+ 0.235+14.7515+ 23.98+18.885 _14.809

Hrpty =5 t, =10 AMHETFEEIR o B

M, 708146 , .
m, = 697357

at:

ARy >0 FIHAZN(23.3) > FA T LS 2 —(EHHIEL C
¢ =€+ =7090.97+14.809 = 7105.779
A THENGZ& > FFIHAN2.3.4) » o] PSS (ETEHIA s s

X = (C; £) =(7105.779;14.809)

FLECFRENE RS » BRI TR A N 5 (55 H RIS
[E > MFE N —ER S H > ARHERIZE R RS ECRIVEREREI 5 HXS
H aviiRiE - FTLAAER T 5 (B 7 B A Al R A 2 IR > tstiE f - a0 5RAE
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Eo AT L > R A R S Y FRS IR - AR A FE I -

FEE 10141 A 2555 1 A 6 582 PIBRIE Fy 7071.35 » SEIU(E
f& By 7120 - SEAIEMIAH SRS B R B BUM R R ] 24P & - [ 4.6 g HAY
U S BRI -
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HEAHERZ 32 CKKEE 101 1 H 2982 1 H 6 57— BRI TDAEZ IR
[l & B PR E RS 2 RV EEE - WA E SR 3.3 K IOE -

Xg = (C; ) = (7105.78;14.81) =[7090.97, 7120.58]
Xop = (C; r) = (7095.5; 24.5) =[7071, 7120]
1B PR B {0 Lo P DA e FEU MRS 5 o P Y B e
29.61 49

(Xor: Xgr) I|n(e+29.61) In(e +49)

I=14.15
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Time Series Plot of 57, L5
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Ol =(c,; I,) = (7095.5; 24.5) =[7071, 7120]
El = (c,; r,) =(7105.78;14.81) =[7090.97, 7120.58]
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F A4 kA B T 00 B 2 SEREEE RS R

HHA HIEEL FEHIEL L FEHE IOE
100/06/15 8832.66 8792.93 77.692 0.678045
100/06/16 8697.14 8650.84 56.835 0.703371
100/06/17 8653.78 8624.39 26.785 0.606569
100/06/20 8604.92 8568.56 47544 0.652864
100/06/21 8584.78 8555.05 31.827 0.840819
100/06/22 8642.45 8608.68 37.76 0.865146
100/06/23 8584.22 8555.60 31.7531 0.842029
100/12/23 7072.92 7040.86 38.13 0.505261
100/12/26 7108.81 7129.39 22.69 0.730781
100/12/27 7085.27 7105.10 23.71 0.732541
100/12/28 7071.39 7085.38 30.630 0.519463
100/12/29 7050.84 7069.44 13.881 0.597833
100/12/30 7090.97 7105.78 28.697 0.604827

3 ¢ P E AR A

0775 RSB TR 2 IER - R ESE T BRI IEE - A
ARIMARERI R - fige (R FEHINE 2 1 AE A fORFEEE M L TROAIGS SR » A
Al - B E R R IHE - TR (H B A E 2 SR B EIE P
In—{EEE I o] DA R B AR ]2 S i R R PRI I - (R - 120
B AR A AR T AT A e B I 37 o] DARR RSB Ay S 2 > Al
W T AR ZENE o By TR TR Y L Nl s AR S OE T Y BT 0 Akaike
(1973)F 2 T DUBET % 65 S HIIAIC (Akaike information criteria) &I » HE 40
T

AIC(M) =-2InL(3)+2M

PR MBS 5 B AR L s B (91U 68k (likelihood function) 4
By BB BT n BRI ARIMARE S LI R 2
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InL(p) =~ 3 In(2r0?) ~—=5 3 et (g. 1. 0)
¢ t=1

Hig > oy 0BH T A ERE
AIC(M)=nIno? +2M
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PACF Z[EJEHISE - HE 4.7 > 4.8 TR AR K MR Z3 i@ I 5 o 1

Autocorrelation Function for I-F##% Partial Autocorrelation Function for I-7{§#:2t%
(with 5% significance limits for the autocorrelations) (with 5% significance limits for the partial autocorrelations)
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Time Series Plot of | F|-#i#4t7%, TIEMEEEE%
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Time Series Plot for T[S 5%
(with forecasts and their 95% confidence limits)
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