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# #4682415026 : MAJOR STATISTICS

KEY WORD : Model Selection / Multicollinearity / Mean Absolute Percentage Error / Lattice
WALAITHIP BUNYATISAI : THE MODEL SELECTION UNDER LATTICE FOR THE BEST LINEAR
REGRESSION EQUATION : ASSOC. PROF. THEERAPORN VERATHAWORN, Ph.D. 158 pp.

The objective of this research is to study efficiently criterion of model selection and reliability of search for the
best suitably correctness of model within the same data. The Mean Absolute Percentage Error (MAPE), which the statistic tool
used, act as the criteria in this research. This research used 3 and 4 independent variables. The distribution of error is normal
distribution with mean equal to 0 and standard deviation equal to I, 2,3 and 5, respectively. The sample sizes are 20, 35 and 50,
respectively. The levels of correlation among the independent variables could be classified into 3 levels for which low levels
equal to 0.05 - 0.35, middle levels equal to 0.40 - 0.65 and high levels equal to 0.70 - 0.95. The study used the Monte Carlo
Simulation method. The experiment was repficated 500 times under each situation. The analyzed results of the data were
demonstrated as follow.

CASE 1 The number of independent variables is 3

1. a sample size = 20 a) standard deviation = 1, 2 and independent variables when they have correlation in middle
levels of the selected model is reduced model which was subtracted one variable but if independent variables have
correlation in high levels the selected model is reduced model that was subtracted two variables b) standard deviation = 3,5 and
also independent variables when they have low levels of correlation and upper the selected model is reduced model that was
subtracted one variable but if independent variables have correlation in high levels the selected model is reduced model that
was subtracted two variables

2. asample size = 35 a) standard deviation = 1, 2 and independent variables when they have correlation in middle
levels and upper the selected model is reduced model which was subtracied one variable b) standard deviation = 3.5 and
independent variables when they have correlation in middle levels and upper the selected model is reduced model which was
subtracted one variable but if independent variables have correlation in high levels of the selected model is reduced model
that was subtracted two variables

3. asample size = 50 independent variables have correlation in high levels of the selected model is reduced model
that was subtracted one variable

In the other cases the selected model is a full model.

CASE 2 The number of independent variables is 4

1. a sample size = 20 a) standard deviation = |, 2 the result is the same as case | ( 7 = 20) b) standard deviation =3, 5
and independent variables when they have correlation in low levels of the selected model is reduced model that was
subtracted one variable but if independent variables have correlation in middle levels of the selected model is reduced model
that was subtracted two variables and if independent variables have correlation in high levels of the selected model is
reduced mode! that was subtracted three variables

2. asample size = 35 the result is the same as casel (M1 = 35)

3. a sample size = 50 a) standard deviation= 1, 2 and independent variables when they have correlation in high levels
of the selected model is reduced model that was subtracted one variable b) standard deviation =3, 5 and independent variables
when they have correlation in middle levels and upper the selected model is reduced model that was subtracted one variable

In the other cases the selected model is a full model.

The MAPE varies with level of correlations, standard deviation, number of independent variables but converses (o

sample sizes.
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Waes B =(1, 1, L..1), Aunae AaNuLlslsiu tazanyaEMITHINLDIUDY
d' 3 1 d' [ a Y =R 9 LY
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4
A A %

A
dulumsidenssil Ao Alilszinaiidsaesiooga (least square estimator (L.S.E))

f=(X'X)"X"y
o v A % d' (% 14 v
4. ‘Vnﬂ”l‘iﬂﬂ!ﬁ’t’lﬂﬂ]!!ﬂﬂ‘ﬂﬂi’)ﬂﬁ‘]ﬂﬂﬂ]iﬂugﬂi"lj
o v A v A o 4 (= v 9 o Ao v W
‘Vl'lﬂﬁﬂﬂm@ﬂG]’JLL“U‘UW]EJ@?Ji‘]JhlﬂﬂRJluQﬂIGﬁmEJ’Jﬂuﬂ’)ﬁl‘l’iﬁﬂﬂﬁ"llf)xﬂ‘ﬁﬂﬁ]ﬂ@]’)!l,ﬂi
F
@ v a 9 . Y '
HUVDREYaY 1aeMsiTouneua LU UEIEeU (complicated model) fuduudey

(simpler model) dremsnaaoueuIaeEIy (Partial F — test)
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Tagaguas H,: B, =0 a seaudadda aidle F,> F,(1,n—p-1)

5. MIUIUHIAIANINAD AN UNAINDUNALVBIGIMVUNIHNAN DN 1IN
HanNy
o a { [ v " @
5.1 MuUIUKISesazuInNURaNaIa TAgMmAsYDIAININTANLAIFUNN (Mean
[ Y
Absolute Percentage Error (MAPE)) HBNTLNIN 500 501
1 500 1 n

MAPE = —— 2
SOOZ:‘n A

=

u|><100
Yi

A . i
4o Yi UNUATIUNAN 1
1 A .
Yy,  UNUATWYINTIUN 1
n UNUVUIAAIDE
A { v d v T W
MAPE u%u%ﬂﬂazmﬂﬂﬂUTNNﬂWQWQTﬂmﬂaﬂmﬂﬂﬂ1W81ﬂimﬂUﬂ1ﬁMﬂ@ﬂ1ﬂﬂ1i

£
o_ o

N1 500 50U

52 AUIUAIBATIEIUHAAI9UDIS 08aZUDIANNAANA A TASNATUDIATNEINT AL
[ U [ d' Y o T W d' Yy a d' 1
Auamduna (RDMAPE) s lyianamuunlvisseazueaanunanainlagmagsysaan

do 1w ° A 1w A A P
WNTANUMTUNAGIGA (MAPE) 32an AU unlosidud

MAPE, — MAPE .
2 ( k mln)xlo

RDMAPE , = o 0

4 al H [l Jd o 1 I @
1o - MAPE, UNU508AZU0IANUAANAIATALINAEUDIAINEINTANUAITUNAYDIAT
uuu k naulaalseumen
9 a A [ e [ A o
MAPE,. UNU308a5103AINHANGIA TA8IRA8URIAINeINIalnUAIdunaNiaA I
~
nga
LY 1 1 a H 1 4
118 RDMAPE , INUA10A5 18 IUNAA1NY093 0002 Y0IANUAANAIA TASIDDBVDIATNEINT B

AUMTUNAVDIA WUV k
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Fdvadulsuuvasendedtsananaaeueu1ad I (Partial F — test)
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seauANNANIUTvoIdlsoase o seauae 9 Nlulydverua daud 0.05 99095 ¥4

0 < a J 1 . . . v o ' @
Mld 2 ummIaganuulslsiusm (covariance matrix) NEAIANNTURUT TEHINA N5
Y v

a 3 a o [ .. . . Ao 1 o

a5z U WIUNTAFUINUUUDY (positive definite matrix) Ham5Ivea Utz NdU IUAI1T 19N
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d‘ = = o :i ado o a ' A4 o«
3NN 4.1.1 mslFeumenmdnuuimingay nsansuanlsddse =3 uazmanuaaianaoul

mInuUladntimniimes 4 =ouer o =1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.35,0.05,0.25) n=20 ﬁ’lll‘]J‘]Jﬁ 0 0 0 0 0 0
(@%1,%%1,@%1) MAPE 0.0825 | 0.0825 | 0.0825 | 0.0825 | 0.0825 | 0.0825
(SD) (0.0128) | (0.0128) | (0.0128) | (0.0128) | (0.0128) | (0.0128)

oo [t | o | o |

n=35 | @wuun 0 0 0 0 0 0

MAPE 0.0551 0.0551 | 0.0551 | 0.0551 0.0551 0.0551

(SD) (0.0082) | (0.0082) | (0.0082) | (0.0082) | (0.0082) | (0.0082)

n=50 | fwvun 0 0 0 0 0 0

MAPE 0.0419 | 0.0419 | 0.0419 | 0.0419 | 0.0419 | 0.0419

(SD) (0.0058) | (0.0058) | (0.0058) | (0.0058) | (0.0058) | (0.0058)
e

(0.15,0.50,0.60) n=20 | @wuun 0 0 0 0 0 0

(§1,n19,nA1) MAPE 0.0950 | 0.0950 | 0.0950 | 0.0950 | 0.0950 | 0.0950

(SD) (0.0162) | (0.0162) | (0.0162) | (0.0162) | (0.0162) | (0.0162)

n=35 | @wwun 0 0 0 0 0 0

MAPE 0.0642 | 0.0642 | 0.0642 | 0.0642 | 0.0642 | 0.0642

(SD) (0.0104) | (0.0104)|.(0.0104) | (0.0104) | (0.0104) | (0.0104)

n=>50" | @wvun 0 0 0 0 0 0
MAPE | 0.0465 | 0.0465 | 0.0465 | 0.0465 | 0.0465 | 0.0465

(SD) (0.0069) | (0.0069) | (0.0069) | (0.0069) | (0.0069) | (0.0069)

s [ oo v | v ||
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d‘ N (= = g d' dd‘ o g a
AINN 4.1.1 (7D) MIfFoumeumamunvnedy nsansudlsoase =3 uay

' & = ada N s
ﬂ”lﬂf.lmﬂmﬂlﬂa’auumimlﬂ!LiNLL‘U‘]JﬂﬂmVIJJWﬁ”IﬂJLGI’Oi M =0y o=1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.55,0.65,0.45) n=20 ﬁ’J!L‘]J‘]Jﬁ 1 1 0 0 0 0
(n19,na14,0A19) MAPE 0.1004 | 0.1004 | 0.1026 | 0.1026 | 0.1026 | 0.1026
(SD) (0.0184) | (0.0184) | (0.0192) | (0.0192) | (0.0192) | (0.0192)

n=35 | @wuun 0 0 0 0 0 0

MAPE 0.0715 | 0.0715 | 0.0715 | 0.0715 | 0.0715 | 0.0715

(SD) (0.0124) | (0.0124) | (0.0124) | (0.0124) | (0.0124) | (0.0124)

n=50 | fwvun 0 0 0 0 0 0

MAPE 0.0529 | 0.0529 | 0.0529 | 0.0529 | 0.0529 | 0.0529

(SD) (0.0087) | (0.0087) | (0.0087) | (0.0087) | (0.0087) | (0.0087)
o [ o | o ||

(0.20,0.10,0.75) n=20 | @wuun 0 0 2 2 3 3

(ﬁlﬁlf‘q’(ﬂ) MAPE 0.0893 | 0.0893 | 0.0879 | 0.0879 | 0.0889 | 0.0889

(SD) (0.0149) | (0.0149) | (0.0143) | (0.0143) | (0.0149) | (0.0149)

n=35 | @wwun 0 0 2 2 0 0

MAPE 0.0618 | 0.0618 | 0.0613 | 0.0613 | 0.0618 | 0.0618

(SD) (0:0099) | (0:0099)|.(0.0097) | (0.0097) | (0.0099) | (0.0099)

n=>50" | @wvun 0 0 0 0 0 0
MAPE | 0.0444 | 0.0444 | 0.0444 | 0.0444 | 0.0444 | 0.0444

(SD) (0.0065) | (0.0065) | (0.0065) | (0.0065) | (0.0065) | (0.0065)

[ oo v o | v ||
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d‘ N (= = g d' dd‘ o g a
AINN 4.1.1 (7D) MIfFoumeumamunvnedy nsansudlsoase =3 uay

' & = ada N s
ﬂ”lﬂf.lmﬂmﬂlﬂa’auumimlﬂ!LﬁNLL‘U‘UﬂﬂGWlJJWﬁ”IﬂJm%)i M =0y o=1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.85,0.25,0.20) n=20 i;I”JL!,‘]J']Jﬁ 1 1 2 2 0 0
(QQ,G‘%T,G%"I) MAPE 0.0974 | 0.0974 | 0.0988 | 0.0988 | 0.0992 | 0.0992
(SD) (0.0170) | (0.0170) | (0.0176) | (0.0176) | (0.0176) | (0.0176)

n=35 | @wmuui 1 1 0 0 0 0

MAPE 0.0657 | 0.0657 | 0.0663 | 0.0663 | 0.0663 | 0.0663

(SD) (0.0108) | (0.0108) | (0.0111) | (0.0111) | (0.0111) | (0.0111)

n=>50 | @wuun 0 0 0 0 0 0
MAPE | 0.0476 | 0.0476 | 0.0476 | 0.0476 | 0.0476 | 0.0476

(SD) (0.0071) | (0.0071) | (0.0071) | (0.0071) | (0.0071) | (0.0071)

(0.05,0.30,095) | n=20 | & 0 0 2 2 3 3
(sﬁ'w,qq,sa‘h) MAPE | 0.1005 | 0.1005 | 0.0999 | 0.0999 | 0.0983 | 0.0983
(SD) | (0.0180) | (0.0180) | (0.0179) | (0.0179) | (0.0172) | (0.0172)
ROMAPE | 22379 | 22379 | 16063 | 16063 | 010000 010000 |

n=35 | @wuun 0 0 0 0 3 3

MAPE 0.0691 | 0.0691 | 0.0691 | 0.0691 | 0.0682 | 0.0682

(SD) (0.0118) | (0.0118) |(0:0118) | (0:0118) | (0.0115) | (0.0115)
RDMAPE | 1.2971 1.2971 1.2971 1.2971 _Il

n=>50" | §wmuun 0 0 0 0 0 0

MAPE 0.0504 | 0.0504 | 0.0504 | 0.0504 | 0.0504 | 0.0504

(SD) (0.0078) | (0.0078) | (0.0078) | (0.0078) | (0.0078) | (0.0078)
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d‘ N (= = g d' dd‘ o g a
AINN 4.1.1 (7D) MIfFoumeumamunvnedy nsansudlsoase =3 uay

' & = ada N s
ﬂ”lﬂf.lmﬂmﬂlﬂa’auumimlﬂ!LﬁNLL‘U‘UﬂﬂGWlJJWﬁ”IﬂJm%)i M =0y o=1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.70,0.15,0.40) n=20 i;I”JL!,‘]J']Jﬁ 1 1 2 2 0 0
(qq,éimma) MAPE 0.0993 | 0.0993 | 0.0978 | 0.0978 | 0.1001 | 0.1001
(SD) (0.0179) | (0.0179) | (0.0172) | (0.0172) | (0.0182) | (0.0182)

n=35 | @wmuui 0 0 2 2 0 0

MAPE 0.0675 | 0.0675 | 0.0668 | 0.0668 | 0.0675 | 0.0675

(SD) (0.0114) | (0.0114) | (0.0111) | (0.0111) | (0.0114) | (0.0114)
RDMAPE | 1.1589 | 1.1589 _ 1.1589 | 1.1589

n=>50 | @wuun 0 0 0 0 0 0

MAPE 0.0493 | 0.0493 | 0.0493 | 0.0493 | 0.0493 | 0.0493

(SD) (0.0076) | (0.0076) | (0.0076) | (0.0076) | (0.0076) | (0.0076)

(0.10,0.50,0.80) n=20 ﬁmuuﬁ 0 0 2 2 3 3
(G%W,ﬂaN,QQ) MAPE 0.1029 | 0.1029 | 0.1016 | 0.1016 | 0.0994 | 0.0994
(SD) (0.0190) | (0.0190) | (0.0185) | (0.0185) | (0.0178) | (0.0178)
ROMAPE | 34604 | 34604 | 22352 | 22352 | F0l0000 00000 |

n=35 | @wuun 0 0 0 0 3 3

MAPE 0.0714 | 0.0714 | 0.0714 | 0.0714 | 0.0702 | 0.0702

(SD) (0.0125) | (0.0125) |(0:0125) | (0:0125) | (0.0121) | (0.0121)
RDMAPE | 1.7585 | 1.7585 | 1.7585 | 1.7585 _Il

n=>50" | §wmuun 0 0 0 0 0 0

MAPE 0.0516 | 0.0516 | 0.0516 | 0.0516 | 0.0516 | 0.0516

(SD) (0.0082) | (0.0082) | (0.0082) | (0.0082) | (0.0082) | (0.0082)
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' & = ada N s
ﬂ”lﬂf.lmﬂmﬂlﬂa’auumimlﬂ!LﬁNLL‘U‘UﬂﬂGWlJJWﬁ”IﬂJm%)i M =0y o=1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.55,0.90,0.20) n=20 i;I”JL!,‘]J']Jﬁ 1 1 0 0 3 3
(éiw,qq,ﬂma) MAPE 0.1032 | 0.1032 | 0.1073 | 0.1073 | 0.1061 | 0.1061
(SD) (0.0187) | (0.0187) | (0.0203) | (0.0203) | (0.0195) | (0.0195)

n=35 | @wmuui 1 1 0 0 0 0

MAPE 0.0720 | 0.0720 | 0.0736 | 0.0736 | 0.0736 | 0.0736

(SD) (0.0125) | (0.0125) | (0.0130) | (0.0130) | (0.0130) | (0.0130)

n=>50 | @wuun 0 0 0 0 0 0
MAPE | 0.0539 | 0.0539 | 0.0539 | 0.0539 | 0.0539 | 0.0539

(SD) (0.0087) | (0.0087) | (0.0087) | (0.0087) | (0.0087) | (0.0087)

(0.45,0.65,080) | n=20 | duuwi 0 0 2 2 3 3
(PA9,7A19,79) MAPE | 0.1203 | 0.1203 | 0.1192 | 0.1192 | 0.1156 | 0.1156
(SD) | (0.0227) | (0.0227) | (0.0222) | (0.0222) | (0.0210) | (0.0210)
ROMAPE | 40890 | 40850 | 31250 | 31250 | F0l0000 00000 |

n=35 | @wuun 0 0 2 2 3 3

MAPE 0.0792 | 0.0792 | 0.0787 | 0.0787 | 0.0769 | 0.0769

(SD) (0.0145) | (0.0145) |(0:0141) | (0:0141) | (0.0140) | (0.0140)
RDMAPE | 3.0029 | 3.0029 | 2.3296 | 2.3296 _Il

n=>50" | §wmuun 0 0 0 0 0 0

MAPE 0.0576 | 0.0576 | 0.0576 | 0.0576 | 0.0576 | 0.0576

(SD) (0.0096) | (0.0096) | (0.0096) | (0.0096) | (0.0096) | (0.0096)




47

d‘ N (= = g d' dd‘ o g a
AINN 4.1.1 (7D) MIfFoumeumamunvnedy nsansudlsoase =3 uay

' & = ada N s
ﬂ”lﬂf.lmﬂmﬂlﬂa’auumimlﬂ!LﬁNLL‘U‘UﬂﬂGWlJJWﬁ”IﬂJm%)i M =0y o=1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.70,0.95,0.45) n=20 i;I”JL!,‘]J']Jﬁ 1 1 2 2 3 3
(F9,99,n09) MAPE 0.1205 | 0.1205 | 0.1268 | 0.1268 | 0.1254 | 0.1254
(SD) (0.0223) | (0.0223) | (0.0245) | (0.0245) | (0.0237) | (0.0237)

n=35 | @wmuui 1 1 0 0 3 3

MAPE 0.0802 | 0.0802 | 0.0833 | 0.0833 | 0.0825 | 0.0825

(SD) (0.0143) | (0.0143) | (0.0153) | (0.0153) | (0.0149) | (0.0149)

n=>50 | @wuun 0 0 0 0 0 0
MAPE | 0.0599 | 0.0599 | 0.0599 | 0.0599 | 0.0599 | 0.0599

(SD) (0.0101) | (0.0101) | (0.0101) | (0.0101) | (0.0101) | (0.0101)

(0.75,0.50,0.90) n=20 | @wmuun 1 1 2 2 3 3
(99,0813,99) MAPE | 0.1282 | 0.1282 | 0.1211 | 0.1211 | 0.1270 | 0.1270

(SD) (0.0254) | (0.0254) | (0.0227) | (0.0227) | (0.0245) | (0.0245)

n=35 | @wuun 0 0 2 2 3 3

MAPE 0.0869 | 0.0869 | 0.0832 | 0.0832 | 0.0863 | 0.0863

(SD) (0.0162) | (0.0162) |(0:0150) | (0:0150) | (0.0158) | (0.0158)

n=>50" | §wmuun 0 0 0 0 0 0
MAPE | 0.0616 | 0.0616 | 0.0616 | 0.0616 | 0.0616 | 0.0616

(SD) (0.0105) | (0.0105) | (0.0105) | (0.0105) | (0.0105) | (0.0105)
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' & = ada N s
ﬂ”lﬂ’Jmﬂmﬂlﬂa’amJmiu%ﬂ!!ﬁNLm‘UﬂﬂﬁVIZJWWTI&JNI’GE M =0y o=1

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.55,0.80,0.85) n=20 ﬁ’JLl‘]J']Jﬁ 1 1 2 2 3 3
(MD19,89,99) MAPE 0.1397 | 0.1397 | 0.1386 | 0.1386 | 0.1305 | 0.1305
(SD) (0.0278) | (0.0278) | (0.0272) | (0.0272) | (0.0250) | (0.0250)

RDMAPE | 7.0918 | 7.0918 | 6.2584 | 6.2584 _Il

n=35 | @wmuui 0 0 2 2 3 3

MAPE 0.0981 0.0981 0.0975 | 0.0975 | 0.0932 | 0.0932

(SD) (0.0186) | (0.0186) | (0.0182) | (0.0182) | (0.0171) | (0.0171)
RDMAPE | 5.2363 | 5.2363 | 4.6351 | 4.6351 _Il

n=>50 | @wuun 0 0 0 0 0 0

MAPE 0.0672° | 0.0672 | 0.0672 | 0.0672 | 0.0672 | 0.0672

(SD) (0.0116) | (0.0116) | (0.0116) | (0.0116) | (0.0116) | (0.0116)

(0.90,0.95,0.75) n=20 | @wuua 12 13 12 23 13 23
(F9,89,99) MAPE 0.1769 | 0.1645 | 0.1769 | 0.1780 | 0.1645 | 0.1780

(SD) (0.0360) | (0.0339) | (0.0360) | (0.0347) | (0.0343) | (0.0347)

n=35 | @wuun 1 1 2 2 3 3

MAPE 0.1088 | 0.1088 | 0.1154 | 0.1154 | 0.1149 | 0.1149

(SD) (0.0203) | (0.0203) |-(0:0220) | (0:0220) | (0.0216) | (0.0216)

n=>50" | §wmuun 1 1 0 0 0 0
MAPE | 0.0767 | 0.0767 | 0.0798 | 0.0798 | 0.0798 | 0.0798

(SD) (0.0135) | (0.0135) | (0.0143) | (0.0143) | (0.0143) | (0.0143)
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sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.95,0.80,0.90) n=20 ﬁ’JLL‘]J']Jﬁ 12 13 12 23 13 23
(F9,99,99) MAPE 0.1918 | 0.2078 | 0.1918 | 0.2067 | 0.2078 | 0.2067
(SD) (0.0397) | (0.0414) | (0.0392) | (0.0418) | (0.0414) | (0.0418)

n=35 | @wmuui 1 1 2 2 3 3

MAPE 0.1291 0.1291 0.1219 | 0.1219 | 0.1296 | 0.1296

(SD) (0.0246) | (0.0246) | (0.0231) | (0.0231) | (0.0250) | (0.0250)
RDMAPE | 5.8978 | 5.8978 _ 6.3458 | 6.3458

n=>50 | @wuun 0 0 2 2 0 0

MAPE 0.0920 | 0.0920 | 0.0884 | 0.0884 | 0.0920 | 0.0920

(SD) (0.0164) | (0.0164) | (0.0158) | (0.0158) | (0.0164) | (0.0164)

(0.85,0.95,0.95) n=20 | @wuua 12 13 12 23 13 23
(F9,89,99) MAPE 0.2703 | 0.2691 0.2703 | 0.2479 | 0.2691 0.2479

(SD) (0.0549) | (0.0564) | (0.0549) | (0.0512) | (0.0562) | (0.0512)

n=35 | @wuun 1 1 2 2 3 3

MAPE 0.1514 | 0.1514 | 0.1508 | 0.1508 | 0.1419 | 0.1419

(SD) (0.0298) | (0.0298) |(0:0294) | (0:0294) | (0.0272) | (0.0272)
RDMAPE | 6.7378 | 6.7378 | 6.3219 | 6.3219 _Il

n=>50" | §wmuun 0 0 0 0 3 3

MAPE 0.1123 | 0.1123 | 0.1123 | 0.1123 | 0.1077 | 0.1077

(SD) (0.0207) | (0.0207) | (0.0207) | (0.0207) | (0.0195) | (0.0195)

RDMAPE | 4.2840 | 4.2840 | 4.2840 | 4.2840 _
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d‘ = = o :i ado o a ' A4 o«
3NN 4.1.2 mslFeumeumdnuuimingay nsansudnlsddse =3 uazmanuaaianaoul

MINUUUAARTMNeS 4 =0uar o =2

sERuAUAUTUE | e qn e
(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6
(0.350.05025) | n=20 | fwwuii 0 0 0 0 0 0
@.a8) MAPE | 0.1775 | 0.1775 | 0.1775 | 0.1775 | 0.1775 | 0.1775
(SD) | (0.0289) | (0.0289) | (0.0289) | (0.0289) | (0.0289) | (0.0289)
v 3t aaon | aaon | o | o |
n=35 | fwuui 0 0 0 0 0 0
MAPE | 0.1194 | 0.1194 | 0.1194 | 0.1194 | 0.1194 | 0.1194
(SD) | (0.0182) | (0.0182) | (0.0182) | (0.0182) | (0.0182) | (0.0182)
| RDMAPE
n=50 | dwuui 0 0 0 0 0 0
MAPE | 0.0943 | 0.0943 | 0.0943 | 0.0943 | 0.0943 | 0.0943
(SD) | (0.0133) | (0.0133) | (0.0133) | (0.0133) | (0.0133) | (0.0133)
R T
(0.15,0.50,0.60) | n=20 | dwuuil 0 0 0 0 0 0
(@1,0a19,0819) MAPE | 02136 | 02136 | 0.2136 | 02136 | 02136 | 0.2136
(SD) | (0.0363) | (0.0363) | (0.0363) | (0.0363) | (0.0356) | (0.0356)
o [oomo | o000 oo oo [ oo | oo |
n=35 | fwwui 0 0 0 0 0 0
MAPE | 0.1409 | 0.1409 | 0.1409 | 0.1409 | 0.1409 | 0.1409
(SD) 1 (0.0227) | (0.0227) }(0.0227) | (0.0227) | (0.0220) | (0.0220)
v S v i i | i [ |
=50 fwvudi 0 0 0 0 0 0
MAPE | 0.1214 | 0.1214 | 0.1214 | 0.1214 | 0.1214 | 0.1214
(SD) | (0.0179) | (0.0179) | (0.0179) | (0.0179) | (0.0179) | (0.0179)
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sERuAUAUTUE | e qn e
(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6
(0.55,0.65045) | n=20 | fwuudi 1 1 0 0 0 0
(NAY,NA,NAN) MAPE 0.2831 0.2831 0.2924 | 0.2924 | 0.2924 | 0.2924
(SD) | (0.0508) | (0.0508) | (0.0532) | (0.0532) | (0.0532) | (0.0532)
'iz};@;;ﬁ'_"3'.'2'8'4;""3'.;2;19'""5.'2519" 32800
n=35 | dmuui 1 1 0 0 0 0
MAPE | 0.1902 | 0.1902 | 0.1949 | 0.1949 | 0.1949 | 0.1949
(SD) | (0.0320) | (0.0320) | (0.0335) | (0.0335) | (0.0335) | (0.0335)
'iébﬁ"/;;g'-"z';{%gé""'zﬁl{g'; | 24783 | 24783
n=50 | dwuui 0 0 0 0 0 0
MAPE | 0.1591 | 0.1591 | 0.1591 | 0.1591 | 0.1591 | 0.1591
(SD) | (0.0255) | (0.0255) | (0.0255) | (0.0255) | (0.0255) | (0.0255)
R T
(0.20,0.10,0.75) | n=20 | dwuil 0 0 2 2 3 3
(ﬁ'w,ﬁw,qq) MAPE | 0.2046 | 0.2046 | 0.1997 | 0.1997 | 0.2035 | 0.2035
(SD) | (0.0344) | (0.0344) | (0.0330) | (0.0330) | (0.0342) | (0.0342)
'i@'};;ﬁ""z'.;?zli"'2.1{%;{'_"i.};él{g" Lssas
n=35 | fwwui 0 0 2 2 0 0
MAPE | 0.1306 | 0.1306 | 0.1288 | 0.1288 | 0.1306 | 0.1306
(SD) | (0.0205) | (0.0205) |-(0.0198) | (0.0198) | (0.0205) | (0.0205)
[ ROMAPE | 14244 | 1 .'4;;;"_"1.2542' la2es
a=50" | Fwuui 0 0 0 0 0 0
MAPE | 0.1075 | 0.1075 | 0.1075 | 0.1075 | 0.1075 | 0.1075
(SD) | (0.0155) | (0.0155) | (0.0155) | (0.0155) | (0.0155) | (0.0155)
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sERuAUAUTUE | e qn e

(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6

(0.85,0.25020) | n=20 | fwudi 1 1 2 2 0 0
(qa,g‘%w,e‘h) MAPE | 02249 | 02249 | 0.2298 | 0.2298 | 0.2310 | 0.2310
(SD) | (0.0378) | (0.0378) | (0.0394) | (0.0394) | (0.0396) | (0.0396)
'iz};@;iéﬁ'_"2'.'2};5';'"'2'50'5; | 2mst | 27351

n=35 | dmuui 1 1 0 0 0 0

MAPE | 0.1518 | 0.1518 | 0.1543 | 0.1543 | 0.1543 | 0.1543
(SD) | (0.0240) | (0.0240) | (0.0250) | (0.0250) | (0.0250) | (0.0250)
'iélsy"/;}g'-"{.'6'5'6'1""1'.;5'6'{ | resst | 1eser

n=50 | dwuui 0 0 0 0 0 0

MAPE | 0.1273 | 0.1273 | 0.1273 | 0.1273 | 0.1273 | 0.1273
(SD) | (0.0189) | (0.0189) | (0.0189) | (0.0189) | (0.0189) | (0.0189)
R T

(0.05,0.30,095) | n=20 | duuuil 0 0 2 2 3 3
(sﬁ'w,qq,sa‘h) MAPE | 0.2609 | 0.2609 | 0.2586 | 0.2586 | 0.2523 | 0.2523
(SD) | (0.0459) | (0.0459) | (0.0455) | (0.0455) | (0.0437) | (0.0437)
[Romare | 33916 [ 33916 | 24963 | 24063 [Fol000 | 000001

n=35 | fwwui 0 0 0 0 3 3

MAPE | 0.1768 | 0.1768 | 0.1768 | 0.1768 | 0.1734 | 0.1734
(SD) | (0.0291) | (0.0291) }(0.0291) | (0.0291) | (0.0281) | (0.0281)
inanse| oo [ 150 | 1o | 1o [

a=50" | Fwuui 0 0 0 0 0 0

MAPE | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446
(SD) | (0.0223) | (0.0223) | (0.0223) | (0.0223) | (0.0223) | (0.0223)
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sEAuANuAIUE | vwia qn T
(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6
(0.70,0.15,0.40) n=20 | §wui 1 1 2 2 0 0
(qq,éﬁ,nma) MAPE | 02437 | 0.2437 | 0.2382 | 0.2382 | 0.2468 | 0.2468
(SD) | (0.0421) | (0.0421) | (0.0405) | (0.0405) | (0.0432) | (0.0432)
e |0 Ak
n=35 | @wuui 0 0 2 2 0 0
MAPE | 0.1642 | 0.1642 | 0.1610 | 0.1610 | 0.1642 | 0.1642
(SD) | (0.0269) | (0.0269) | (0.0258) | (0.0258) | (0.0269) | (0.0269)
ROMAPE | 20030 | 20050 [SOUOONBO0000N 20030 | 20050
n=50 | Fanuni 0 0 0 0 0 0
MAPE | 0.1325 | 0.1325 | 0.1325 | 0.1325 | 0.1325 | 0.1325
(SD) | (0.0200) | (0.0200) | (0.0200) | (0.0200) | (0.0200) | (0.0200)
RDMAPE
(0.10,0.50,0.80) n=20 | fumi 0 0 2 2 3 3
(@‘iw,ﬂmq,qq) MAPE | 02831 | 02831 | 0.2792 | 02792 | 0.2694 | 0.2694
(SD) | (0.0508) | (0.0508) | (0.0495) | (0.0495) | (0.0471) | (0.0471)
ROMAPE | 50943 | 50943 | 36377 | 36377 |L0l0000 | 00000
n=35 | duuui 0 0 2 2 3 3
MAPE | 0.1919 | 0.1919 | 0.1897 | 0.1897 | 0.1848 | 0.1848
(SD) | (0:0329) | (0.0329)-{ (0.0318) | (0.0318) | (0.0303) | (0.0303)
ROMAPE | 38694 | 38694 | 27002 | 27002 |S0l0000 800000
n=500 | Fauni 0 0 0 0 0 0
MAPE | 0.1518 | 0.1518 | 0.1518 | 0.1518 | 0.1518 | 0.1518
(SD) | (0.0237) | (0.0237) | (0.0237) | (0.0237) | (0.0237) | (0.0237)
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sERuAUAUTUE | e qn e

(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6

(0.55,0.90,020) | n=20 | fawwudi 1 1 0 0 3 3
(s‘iw,qq,nma) MAPE | 02905 | 0.2905 | 03079 | 0.3079 | 0.3028 | 0.3028
(SD) | (0.0517) | (0.0517) | (0.0561) | (0.0561) | (0.0545) | (0.0545)
'iz};@;iéﬁ'_"6'.'0};4;""'6'.6'01{3' | a2317 | a7

n=35 | dmuui 1 1 0 0 3 3

MAPE | 02017 | 0.2017 | 0.2107 | 0.2107 | 0.2081 | 0.2081
(SD) | (0.0339) | (0.0339) | (0.0365) | (0.0365) | (0.0354) | (0.0354)
'iélsyﬂ;}g'-'?4'.'5659'"';'.;55'7'"";.'{%;6" 3am6

n=50 | dwuui 0 0 0 0 0 0

MAPE | 0.1636 | 0.1636 | 0.1636 | 0.1636 | 0.1636 | 0.1636
(SD) | (0.0259) | (0.0259) | (0.0259) | (0.0259) | (0.0259) | (0.0259)
R T

(0.45,0.65,080) | n=20 | @il 1 1 2 2 3 3
(MA19,nA14,g9) MAPE | 0.3743 | 03743 | 03694 | 03694 | 0.3525 | 0.3525
(SD) | (0.0692) | (0.0692) | (0.0675) | (0.0675) | (0.0639) | (0.0639)
[Romare | 61770 [ 61770 | 47856 | 47556 (100000 | 000001

n=35 | fwwui 0 0 2 2 3 3

MAPE | 02427 | 02427 | 0.2402 | 02402 | 02318 | 0.2318
(SD) | (0.0428) | (0.0428) | (0.0416) | (0.0416) | (0.0397) | (0.0397)
[RomAPE | 46960 | 46500 | 30171 | 36171 [S00000| S00000N|

a=50" | Fwuui 0 0 0 0 0 0

MAPE | 0.1735 | 0.1735 | 0.1735 | 0.1735 | 0.1735 | 0.1735
(SD) | (0.0281) | (0.0281) | (0.0281) | (0.0281) | (0.0281) | (0.0281)
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sERuAUAUTUE | e qn e
(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6
(0.70,0.95045) | n=20 | fwwudi 1 1 2 2 3 3
(94,99,na19) MAPE | 03791 | 03791 | 0.4083 | 0.4083 | 0.4017 | 0.4017
(SD) | (0.0692) | (0.0692) | (0.0761) | (0.0761) | (0.0740) | (0.0740)
'iz};ii[;ﬁﬁ'_9’.’5545“%’.&5& | 50630 | 59639
n=35 | dmuui 1 1 0 0 3 3
MAPE | 02513 | 0.2513 | 0.2658 | 0.2658 | 0.2626 | 0.2626
(SD) | (0.0432) | (0.0432) | (0.0474) | (0.0474) | (0.0460) | (0.0460)
'ia'{)&};}g'-"5'.'7'5'3';""5'.%'5'3'6'""4.251;" 44614
n=50 | dwuui 0 0 0 0 0 0
MAPE | 0.1849 | 0.1849 | 0.1849 | 0.1849 | 0.1849 | 0.1849
(SD) | (0.0302) | (0.0302) | (0.0302) | (0.0302) | (0.0302) | (0.0302)
R T
(0.75,0.50,090) | n=20 | @il 1 1 2 2 3 3
(q9,n019,39) MAPE | 0.4427 | 04427 | 0.4065 | 0.4065 | 0.4369 | 0.4369
(SD) | (0.0830) | (0.0830) | (0.0745) | (0.0745) | (0.0809) | (0.0809)
'iibﬁl;ia'ﬁ""gﬁé;;}"'"éfs';;}"_"{4{@1'2" 74s12
n=35 | fwwui 0 0 2 2 3 3
MAPE | 02903 | 0.2903 | 02731 | 0.2731 | 0.2874 | 0.2874
(SD) | (0.0520) | (0.0520) | (0.0476) | (0.0476) | (0.0508) | (0.0508)
[ ROMAPE | 62001 | ;2';91"_";25;0" 52390
a=50" | Fwuui 0 0 0 0 0 0
MAPE | 0.1976 | 0.1976 | 0.1976 | 0.1976 | 0.1976 | 0.1976
(SD) | (0.0326) | (0.0326) | (0.0326) | (0.0326) | (0.0326) | (0.0326)
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sERuAUAUTUE | e qn e
(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6
(0.55,0.80,085) | n=20 | fwwudi 1 1 2 2 3 3
(MA19,94,99) MAPE | 0.4997 | 04997 | 0.4938 | 0.4938 | 0.4517 | 0.4517
(SD) | (0.0949) | (0.0949) | (0.0926) | (0.0926) | (0.0839) | (0.0839)
[Roware | 106081 | 106081 | 93071 | 93071 [RaB000N|00000N|
n=35 | dmuui 0 0 2 2 3 3
MAPE | 0.3385 | 0.3385 | 0.3357 | 0.3357 | 0.3148 | 0.3148
(SD) | (0.0616) | (0.0616) | (0.0599) | (0.0599) | (0.0555) | (0.0555)
[RoMAPE| 75037 | 75437 | 6504 | s+ [R0I0000N00000N|
n=50 | dwuui 0 0 0 0 0 0
MAPE | 02293 | 02293 | 0.2293 | 0.2293 | 0.2293 | 0.2293
(SD) | (0.0385) | (0.0385) | (0.0385) | (0.0385) | (0.0385) | (0.0385)
B
(0.90,0.95,0.75) | n=20 | dwuuil 12 13 12 23 13 23
(99,99,99) MAPE | 0.6255 | 0.5617 | 0.6255 | 0.6305 | 0.5617 | 0.6305
(SD) | (0.1186) | (0.1053) | (0.1186) | (0.1213) | (0.1053) | (0.1204)
'1{1534"1;5{'{{.'3';1'6'-ii'.;;-'{;Téfiéé'z'-@
n=35 | dwui 1 1 2 2 3 3
MAPE | 0.4033 | 04033 | 0.4379 | 0.4379 | 0.4354 | 0.4354
(SD) | (0.0735) | (0.0719) | (0.0815) | (0.0815) | (0.0776) | (0.0794)
'iz};ii/;i-iﬁ'_"5.75'9'32""{.;'9},2""%fg'%{{;' 70703
a=50" | Fwuui 1 1 0 0 0 0
MAPE | 02767 | 0.2767 | 0.2920 | 0.2920 | 0.2920 | 0.2920
(SD) | (0.0464) | (0.0464) | (0.0496) | (0.0496) | (0.0496) | (0.0496)
'i{s@;ﬁﬁ'_"5'.;-'{5';'"';f;i's?"";s'i;;" ssis7
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sERuAUAUTUE | e qn e
(XX, X, X;, X,X,) | 670819 #1 #2 #3 #4 #5 #6
(0.95,0.80,090) | n=20 | fhwwudi 12 13 12 23 13 23
(99,894,349 MAPE | 0.6825 | 0.7680 | 0.6825 | 0.7623 | 0.7680 | 0.7623
(SD) | (0.1294) | (0.1496) | (0.1294) | (0.1458) | (0.1484) | (0.1458)
v (R <5 JR o | | o
n=35 | fwuui 1 1 2 2 3 3
MAPE | 0.5371 | 0.5371 | 0.4970 | 0.4970 | 0.5412 | 0.5412
(SD) | (0.0896) | (0.0975) | (0.0896) | (0.0906) | (0.0997) | (0.0997)
[RoMAPE | 50554 | sosss (SUROONNOORO0N| 5 5635 | 835553
n=50 | dwuui 0 0 2 2 0 0
MAPE | 0.3436 | 03436 | 03249 | 0.3249 | 0.3436 | 0.3436
(SD) | (0.0594) | (0.0594) | (0.0555) | (0.0555) | (0.0594) | (0.0594)
rowaee | 571 | 5ot (ORONNIO00N 571 | 7631
(0.85,0.95,095) | n=20 | dwuuil 12 13 12 23 13 23
(99,99,99) MAPE | 0.9245 | 0.9149 | 0.9245 | 0.8102 | 0.9149 | 0.8102
(SD) | (0.1806) | (0.1771) | (0.1800) | (0.1774) | (0.1771) | (0.1774)
o
n=35 | dwui 1 1 2 2 3 3
MAPE | 0.6637 | 0.6637 | 0.6591 | 0.6591 | 0.6045 | 0.6045
(SD) | (0.1254) | (0.1254) 1 (0.1214) [ (0:1202) | (0.1114) | (0.1202)
[RoMAPE | 98050 | 95030 | 9.0454 | 90454 [S00000S00000N|
a=50"| FInvui 0 0 0 0 3 3
MAPE | 04273 | 04273 | 0.4273 | 0.4273 | 0.4021 | 0.4021
(SD) | (0.0749) | (0.0749) | (0.0749) | (0.0749) | (0.0692) | (0.0692)
rovape | 62768 | 62768 | 62768 | 2765 (1000000000
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d‘ = = o d' ado o a ' A4 o«
3NN 4.1.3 mslFeumenmdnuuimingay nsansuanlsdase =3 uazmanuaaianaoul

MIUUUAARTITmes 4 =0uay o =3

sEAuANUALIUT | e qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(0.35,0.05,0.25) n=20 glj’J!L‘]J‘]Jﬁ 0 0 2 2 0 0
(G‘%"I,ﬁ‘il@i’l) MAPE 0.4070 | 0.4070 | 0.3993 | 0.3993 | 0.4070 | 0.4070
(SD) (0.0716) | (0.0716) | (0.0690) | (0.0690) | (0.0716) | (0.0716)

n=35 | @wmuun 0 0 2 2 0 0
MAPE | 02756 | 02756 | 0.2756 | 0.2756 | 0.2756 | 0.2756
(SD) | (0.0457) | (0.0457) | (0.0449) | (0.0449) | (0.0457) | (0.0457)

n=50 | @wmuun 0 0 0 0 0 0

MAPE 0.2144 | 0.2144 | 0.2144 | 0.2144 | 0.2144 | 0.2144

(SD) (0.0328) | (0.0328) | (0.0328) | (0.0328) | (0.0328) | (0.0328)

(0.15,0.50,0.60) n=20 (gf’JLL‘lJUﬁ 0 0 0 0 3 3

(cfh,nme,ﬂmq) MAPE 0.4816 | 0.4816 | 0.4816 | 0.4816 | 0.4705 | 0.4705
(SD) (0.0874) | (0.0874) | (0.0874) | (0.0874) | (0.0838) | (0.0838)

ROMAPE | 23571 | 23571 | 23571 | 23571 [[00a000|00000 |

n=35 | @wmuun 0 0 0 0 3 3

MAPE 0.3183 | 0.3183 | 0.3183 | 0.3183 | 0.3128 | 0.3128

(SD) (0.0546) | (0.0546) |(0.0546) | (0:0546) | (0.0526) | (0.0526)
RDMAPE | 1.7583 | 1.7583 | 1.7583 | 1.7583 _

n=>50 [ @wuun 0 0 0 0 0 0

MAPE 0.2418 | 0.2418 | 0.2418 | 0.2418 | 0.2418 | 0.2418

(SD) (0.0382) | (0.0382) | (0.0382) | (0.0382) | (0.0382) | (0.0382)
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sEAuANUALIUT | e qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(055,065,045 | n=20 | &wwvi 1 1 2 2 3 3
(NA13,NA19,naN) MAPE | 0.6052 | 0.6052 | 0.6384 | 0.6384 | 0.6378 | 0.6378
(SD) | (0.1173) | (0.1173) | (0.1263) | (0.1263) | (0.1262) | (0.1262)
RDMAPE 54831 | 5483l | 53005 | 53905
n=35 | fwuui 1 1 0 0 0 0
MAPE | 03678 | 0.3678 | 0.3816 | 03816 | 0.3816 | 0.3816
(SD) | (0.0674) | (0.0674) | (0.0706) | (0.0706) | (0.0706) | (0.0706)
};i;i&;;l;ﬁ—";};;s" 37365 | 37365 | 37365 |
n=50 | §awnui 0 0 0 0 0 0
MAPE | 02815 | 02815 | 0.2815 | 0.2815 | 0.2815 | 0.2815
(SD) | (0.0489) | (0.0489) | (0.0489) | (0.0489) | (0.0489) | (0.0489)
e oo fywoom | 000w | oo | oom | ooom |
(0.20,0.10,075) | n=20 | dwwud 0 0 2 2 3 3
(sa‘i”u,éh,qq) MAPE | 04671 | 04671 | 0.4494 | 0.4494 | 0.4625 | 0.4625
(SD) | (0.0832) | (0.0832) | (0.0790) | (0.0790) | (0.0832) | (0.0832)
ROMAPE | 39275 | 39275 [ROOIOSHIOGO0ON 29172 | 25172
n=35 | funui 0 0 2 2 0 0
MAPE | 02905 | 0.2905 | 0.2842 | 0.2842 | 0.2905 | 0.2905
(SD) | (0.0486) | (0.0486) | (0.0469) | (0.0469) | (0.0486) | (0.0486)
st | i o0 [N > | e
=500 | Funud 0 0 0 0 0 0
MAPE | 02217 | 02217 | 0.2217 | 02217 | 02217 | 0.2217
(SD) | (0.0344) | (0.0344) | (0.0344) | (0.0344) | (0.0344) | (0.0344)
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sEAuANUALIUT | e qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(085,025020) | n=20 | &wwvdt 1 1 2 2 0 0
(qa,ﬁw,s‘iw) MAPE | 0.4937 | 04937 | 05112 | 05112 | 0.5159 | 0.5159
(SD) | (0.0895) | (0.0895) | (0.0939) | (0.0939) | (0.0947) | (0.0947)
RDMAPE 35447 | 3547 | 44991 | 44001 |
n=35 | fwuui 1 1 0 0 0 0
MAPE | 03205 | 03205 | 0.3291 | 0.3291 | 0.3291 | 0.3291
(SD) | (0.0552) | (0.0552) | (0.0572) | (0.0572) | (0.0572) | (0.0572)
};i;i&;;l;ﬁ'—";fg%;}" 26731 | 2671 | 26731 |
n=50 | §awnui 0 0 0 0 0 0
MAPE | 02504 | 02504 | 02504 | 0.2504 | 0.2504 | 0.2504
(SD) | (0.0406) | (0.0406) | (0.0406) | (0.0406) | (0.0406) | (0.0406)
e oo fywoom | 000w | oo | oom | ooom |
(0.05,0.30,095) | n=20 | @i 0 0 2 2 3 3
(ss‘iw,qq,ﬁ'w) MAPE | 0.5811 | 0.5811 | 0.5724 | 0.5724 | 0.5503 | 0.5503
(SD) | (0.1123) | (0.1123) | (0.1089) | (0.1089) | (0.1029) | (0.1029)
ROMAPE | 55969 | 55969 | 40160 | 40160 |[00000"| 010000 |
n=35 | funui 0 0 0 0 3 3
MAPE | 0.3536 | 0.3536 | 0.3536 | 0.3536 | 0.3426 | 0.3426
(SD) | | (0.0632) | (0.0632) {(0:0632) | (0.0632) | (0.0606) | (0.0606)
ROMAPE | 52077 | 32077 | 32077 | 32077 [K000N|Sol00000|
n=500 | Fwnui 0 0 0 0 0 0
MAPE | 0.2682 | 0.2682 | 0.2682 | 0.2682 | 0.2682 | 0.2682
(SD) | (0.0448) | (0.0448) | (0.0448) | (0.0448) | (0.0448) | (0.0448)
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sEAuANuAiUE | e qn e
(XX, X, X;, X, X)) | 670819 #1 #2 #3 #4 #5 #6
(0.70,0.15,0.40) n=20 | dmuui 1 1 2 2 0 0
(qa,w‘iw,ﬂaw) MAPE | 0.5367 | 0.5367 | 0.5168 | 0.5168 | 0.5469 | 0.5469
(SD) | (0.1004) | (0.1004) | (0.0951) | (0.0951) | (0.1035) | (0.1035)
RoMAPE | 35033 | 35633 [O00ONNO0000 55205 | 55295
n=35 | fauuui 0 0 2 2 0 0
MAPE | 0.3413 | 03413 | 03304 | 03304 | 0.3413 | 0.3413
(SD) | (0.0601) | (0.0601) | (0.0576) | (0.0576) | (0.0610) | (0.0610)
rovAPE | 3285 | 32539 (SOI0ONNOO000N 52535 | 32839
n=50"| duuvi 0 0 0 0 0 0
MAPE | 02596 | 0.2596 | 0.2596 | 0.2596 | 0.2596 | 0.2596
(SD) | (0.0427) | (0.0427) | (0.0427) | (0.0427) | (0.0427) | (0.0427)
o puora ) oo, | oo | oawo | oawo | oomo |
(0.10,0.50,0.80) n=20 | & 0 0 2 2 3 3
(sfh,ﬂmq,qq) MAPE | 0.6374 | 0.6374 | 0.6195 | 0.6195 | 0.5868 | 0.5868
(SD) | (0.1238) | (0.1238) | (0.1190) | (0.1190) | (0.1119) | (0.1119)
RoMAPE | 86205 | 86208 | ssea2 | 5542 [J00000| 00000
n=35 | duuui 0 0 0 0 3 3
MAPE | 0.3758 | 0.3758 | 03758 | 0.3758 | 0.3589 | 0.3589
(SD) | (0.0692) | (0.0692)| (0.0685) | (0.0685) | (0.0649) | (0.0649)
oviare | a0 | 4160 | 7o | v NN
n=500 | duiud 0 0 0 0 0 0
MAPE | 02747 | 0.2747 | 02747 | 02747 | 0.2747 | 0.2747
(SD) | (0.0468) | (0.0468) | (0.0468) | (0.0468) | (0.0468) | (0.0468)
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sEAuANUALIUT | e qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(055,090,020) | n=20 | §wwvdi 1 1 0 0 3 3
(G‘%w,qq,naw) MAPE | 0.6247 | 0.6247 | 0.6863 | 0.6863 | 0.6681 | 0.6681
(SD) | (0.1200) | (0.1200) | (0.1350) | (0.1350) | (0.1298) | (0.1298)
RDMAPE 08671 | 9.8671 | 69546 | 6.9546 |
n=35 | fwuui 1 1 0 0 0 0
MAPE | 03727 | 03727 | 03936 | 03936 | 0.3936 | 0.3936
(SD) | (0.0679) | (0.0679) | (0.0729) | (0.0729) | (0.0729) | (0.0729)
};i;@;l;ﬁ'—"éfé{);'a' 56050 | 5.6050 | 56050 |
n=50 | §awnui 0 0 0 0 0 0
MAPE | 02851 | 0.2851 | 0.2851 | 0.2851 | 0.2851 | 0.2851
(SD) | (0.0493) | (0.0493) | (0.0493) | (0.0493) | (0.0493) | (0.0493)
e oo fywoom | 000w | oo | oom | ooom |
(0.45,0.65,080) | n=20 | duwud 1 1 2 2 3 3
(MA19,n814,g9) MAPE | 0.7846 | 0.7846 | 0.7665 | 0.7665 | 0.7109 | 0.7109
(SD) | (0.1563) | (0.1563) | (0.1520) | (0.1520) | (0.1395) | (0.1395)
ROMAPE | 103749 | 103749 | 7530 | 75330 |[00000"| 010000 |
n=35 | funui 0 0 2 2 3 3
MAPE | 04754 | 04754 | 0.4680 | 0.4680 | 0.4437 | 0.4437
(SD) 1 (0.0902) | (0.0902) | (0:0880) | (0.0880) | (0.0826) | (0.0826)
st | e [rosis oo | oo NN
n=500 | Fwnui 0 0 0 0 0 0
MAPE | 0.3544 | 03544 | 03544 | 03544 | 03544 | 0.3544
(SD) | (0.0626) | (0.0626) | (0.0626) | (0.0626) | (0.0626) | (0.0626)
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sgduAUENIUS | vune qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(0.70,095045) | n=20 | §wwvdi 12 13 12 2 13 3
(94,99,na1) MAPE | 0.8674 | 0.7876 | 0.8674 | 0.8901 | 0.7876 | 0.8831
(SD) | (0.1752) | (0.1569) | (0.1752) | (0.1823) | (0.1569) | (0.1797)
RDMAPE 'i'ofi'z';(i'-' 10,1290 | 130142 121255 |
n=35 | fwuui 1 1 2 2 3 3
MAPE | 0.4835 | 04835 | 0.5246 | 0.5246 | 0.5173 | 0.5173
(SD) | (0.0923) | (0.0915) | (0.1020) | (0.1020) | (0.0915) | (0.0994)
};i;;&;l;ﬁ'_"éﬁé;a;" 54943 | 69907 | 6997 |
n=50 | §awnui 1 1 0 0 0 0
MAPE | 03822 | 0.3822 | 03904 | 03904 | 0.3904 | 0.3904
(SD) | (0.0685) | (0.0685) | (0.0712) | (0.0712) | (0.0712) | (0.0712)
}Qj;;&;fi;_";i;;'o" 21530 | 21530 | 2.1530 |
(0.75,0.50,090) | n=20 | @i 12 1 12 23 3 23
(q9,na19,g9) MAPE | 09789 | 1.0002 | 0.9789 | 0.8713 | 0.9897 | 0.8713
(SD) | (0.1997) | (0.2063) | (0.1997) | (0.1760) | (0.2038) | (0.1760)
e | 2w | 11 | oo [+ [N
n=35 | funui 1 1 2 2 3 3
MAPE | 0.6049 | 0.6049 | 0.5546 | 0.5546 | 0.6014 | 0.6014
(SD) | (0.1187) | (0.1187) }(0:1073) | (0.1062) | (0.1076) | (0.1062)
woare | aest | oo [RNNNRN 5 o
n=500 | Fwnui 0 0 2 2 0 0
MAPE | 0.4851 | 04851 | 0.4587 | 0.4587 | 0.4851 | 0.4851
(SD) | (0.0895) | (0.0895) | (0.0833) | (0.0833) | (0.0895) | (0.0895)
RDMAPE "5'.'7'6';'8""'5'.'7'6'5'8"_"5'.'7'6'5'8'"";3;5'8' |




=

66

4 : 2 A o < <o o a
AINN 4.1.3 (7D) MafFoumeumanunmnzay nsanuIuawlsoase =3 uag

' & = ada A s
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sgduAUENIUS | vune qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(0.55,0.80,085) | n=20 | §wwudi 1 13 2 23 13 23
(N219,79,99) MAPE | 1.1585 | 1.1287 | 1.1549 | 0.9963 | 1.1297 | 0.9963
(SD) | (0.2444) | (0.2379) | (0.2421) | (0.2044) | (0.2347) | (0.2044)
ot sty iodie | 5o N5 T
n=35 | fwuui 1 1 2 2 3 3
MAPE | 0.7090 | 0.7090 | 0.6975 | 0.6975 | 0.6378 | 0.6378
(SD) | (0.1432) | (0.1432) | (0.1388) | (0.1362) | (0.1264) | (0.1362)
ROMAPE | 11740 | 111740 | 93715 | 93715 [K0000N|N00000N]
n=50 | §awnui 0 0 0 0 3 3
MAPE | 05786 | 0.5786 | 0.5786 | 0.5786 | 0.5421 | 0.5421
(SD) | (0.1087) | (0.1087) | (0.1087) | (0.1087) | (0.1005) | (0.1005)
RoMAPE | 67332 | 67332 | 67332 | e3> |00 0000
(0.90,095,075) | n=20 | @i 12 13 12 23 13 23
(99,99,99) MAPE | 1.5380 | 1.3084 | 1.5380 | 1.5481 | 1.3084 | 1.5481
(SD) | (0.3234) | (0.2718) | (0.3234) | (0.3322) | (0.2718) | (0.3297)
RDMAPE '1'7'.;18'2"-'{7'.'512;5 153201 (0000 153201
n=35 | dwuui 12 13 12 2 13 3
MAPE | 0.8784 | 0.7842 | 0.8784 | 0.8898 | 0.7842 | 0.8861
(SD) | (0.1759) | (0.1557) {(0:1759) | (0.1800) | (0.1557) | (0.1819)
wort | ovs R o | v SR >
=500 | Funud 1 1 2 2 3 3
MAPE | 0.6623 | 0.6623 | 0.7209 | 0.7209 | 0.7125 | 0.7125
(SD) | (0.1250) | (0.1250) | (0.1375) | (0.1375) | (0.1359) | (0.1359)
rovap: [SOOR0NO0000 s5ios | ssass | 7570 | 7570
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seAuAUFNIUS | vwie qn e
(XX, X, X;, X,X,) | f70819 #1 #2 #3 #4 #5 #6
(0.950.80,090) | n=20 | fwwud 12 13 12 23 13 23
(99,93,99) MAPE | 1.8236 | 2.1827 | 1.8236 | 2.1623 | 2.1827 | 2.1623
(SD) | (0.3836) | (0.4476) | (0.3836) | (0.4391) | (0.4507) | (0.4391)
ovinee [R5 W e | oo e |
n=35 | fwuui 12 1 12 23 3 23
MAPE | 1.1897 | 1.3569 | 1.1897 | 1.3432 | 1.3608 | 1.3432
(SD) | (0.2382) | (0.2771) | (0.2382) | (0.2725) | (0.2792) | (0.2725)
ot S o N o | s
n=50 | Fawni 1 1 2 2 3 3
MAPE | 1.0591 | 1.0591 | 0.9725 | 0.9725 | 1.0632 | 1.0632
(SD) | (0.2046) | (0.2046) | (0.1850) | (0.1850) | (0.2046) | (0.2046)
RomAPE| 59029 | soos | NOOININOGROON 03221 | 05221 |
(0.85,0.95,095) | n=20 | & 12 13 12 23 13 23
(99,99,99) MAPE | 28516 | 2.8318 | 2.8516 | 2.3465 | 2.8318 | 2.3465
(SD) | (0.6179) | (0.6088) | (0.6188) | (0.4993) | (0.6088) | (0.4993)
oviare | 1525 | aoasn | 1o [N o> [
n=35 | dwvi 1 13 2 23 13 23
MAPE | 1.8454 | 1.8315 | 1.8420 | 1.5911 | 1.8315 | 1.5911
(SD) | (0.3829) | (0.3771) {(0:3850) | (0.3228) | (0.3771) | (0.3228)
wovines | 1557 [ 1000 | 1570 [N (NN
n=500 | Fwaui 1 1 2 2 3 3
MAPE | 1.3959 | 1.4019 | 13863 | 13863 | 1.2632 | 1.2632
(SD) | (0.2731) | (0.2742) | (0.2712) | (0.2712) | (0.2435) | (0.2435)
RDMAPE | 10.5047 'i'oﬂ;;;%'"'9"7;'{6'"";%4}6"_
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d' a = o d‘ ado o a ' A o«
P3N 4.1.4 MafFeumeumanunvNe gy nTANIIUIUAILYTOATY =3 tazmanuAaIAndo Ul

ada a 4
MILNULUVUnaNTIWIT N0 M =0UaE O=5

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.35,0.05,0.25) n=20 i;I”JL!,‘]J']Jﬁ 0 0 2 2 0 0
G, MAPE | 1.1382 | 1.1382 | 1.1039 | 1.1039 | 1.1382 | 1.1382
(SD) (0.2092) | (0.2092) | (0.2006) | (0.2006) | (0.2135) | (0.2135)

n=35 | i 0 0 2 2 0 0
MAPE | 0.8213 | 0.8213 | 0.8044 | 0.8044 | 0.8213 | 0.8213
(SD) | (0.1434) | (0.1434) | (0.1381) | (0.1381) | (0.1434) | (0.1434)

ROMAPE| 21008 | 21005 |SOROONNO0000N 21005 | 21005

n=>50 | @wuun 0 0 0 0 0 0

MAPE 0.6135 | 0.6135 | 0.6135 | 0.6135 | 0.6135 | 0.6135

(SD) (0.0991) | (0.0991) | (0.0991) | (0.0991) | (0.0991) | (0.0991)

(0.15,0.50,0.60) | n=20 | dwuwi 0 0 2 2 3 3
(#,na19,0a19) MAPE | 12807 | 12807 | 12768 | 12768 | 12308 | 1.2308
(SD) | (0.2597) | (0.2597) | (0.2566) | (0.2566) | (0.2316) | (0.2316)
ROMAPE | 40543 | 40543 | 37374 | 37374 | 0l0000 00000 |

n=35 | @wuun 0 0 2 2 3 3

MAPE 0.9229 | 09229 | 0.9217 | 09217 | 0.8973 | 0.8973

(SD) (0.1700) | (0.1700) |(0:1672) | (0:1672) | (0.1599) | (0.1599)
RDMAPE | 2.8560 | 2.8560 | 2.7156 | 2.7156 _Il

n=>50" | §wmuun 0 0 0 0 0 0

MAPE 0.7018 | 0.7018 | 0.7018 | 0.7018 | 0.7018 | 0.7018

(SD) (0.1180) | (0.1180) | (0.1180) | (0.1180) | (0.1180) | (0.1180)
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sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.55.0.65.0.45) | n=20 | fwuuil 1 1 2 2 3 3
(MD19,n019,nAN) MAPE | 1.5061 | 1.5061 | 1.6385 | 1.6385 | 1.6360 | 1.6360
(SD) (0.3085) | (0.3085) | (0.3437) | (0.3437) | (0.3400) | (0.3400)

n=35 | @wmuui 1 1 0 0 0 0
MAPE | 0.9763 | 0.9763 | 1.0358 | 1.0358 | 1.0358 | 1.0358

(SD) (0.1907) | (0.1907) | (0.2056) | (0.2056) | (0.2056) | (0.2056)

n=>50 | @wuun 0 0 0 0 0 0
MAPE | 0.8368 | 0.8368 | 0.8368 | 0.8368 | 0.8368 | 0.8368

(SD) (0.1551) | (0.1551) | (0.1551) | (0.1551) | (0.1551) | (0.1551)

(0.20,0.10,0.75) n=20 | @wuua 0 0 2 2 3 3
(ﬁlﬁlgﬂ) MAPE 1.2612 | 1.2612 | 1.1854 | 1.1854 | 1.2406 | 1.2406

(SD) (0.2384) | (0.2384) | (0.2193) | (0.2193) | (0.2369) | (0.2369)

n=35 | @wuun 0 0 2 2 3 3
MAPE 0.9073 0.9073 0.8684 0.8684 0.8968 0.8968

(SD) (0.1632) | (0.1632) (0:1519) | (0:1519) | (0.1607) | (0.1607)

n=>50" | §wmuun 0 0 0 0 0 0
MAPE | 0.6679 | 0.6679 | 0.6679 | 0.6679 | 0.6679 | 0.6679

(SD) (0.1105) | (0.1105) | (0.1105) | (0.1105) | (0.1105) | (0.1105)
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4 : 2 A o < o Y a
AINN 4.1.4 (7D) MIfFoumeumamuRvNZay nsANIUA s = 3 1A

' & = ada N s
ﬂ1ﬂ31uﬂﬁ1ﬂlﬂﬁ@uuﬂ15!t%ﬂ!LﬁNLL‘U‘UﬂﬂGWliJWﬁ”IﬂJLGI’E)S M =0l o=5

sEAuANUALIUT | e qn e
(XX, X, X;, X, X)) | 679819 #1 # #3 #4 #5 #6
(085,025020) | n=20 | &wwvdt 1 1 2 2 0 0
(qa,ﬁw,s‘iw) MAPE | 13034 | 1.3034 | 13781 | 13781 | 1.3967 | 1.3967
(SD) | (0.2494) | (0.2522) | (0.2494) | (0.2682) | (0.2763) | (0.2763)
RDMAPE 57315 | 5715 | 7602 | 7.1602 |
n=35 | fwuui 1 1 2 2 0 0
MAPE | 0.9031 | 0.9031 | 0.9385 | 0.9385 | 0.9486 | 0.9486
(SD) | (0.1644) | (0.1644) | (0.1744) | (0.1744) | (0.1797) | (0.1797)
RDMAPE —";3;6'3" 39263 | 5.0448 | 5.0448 |
n=50 | §awnui 0 0 0 0 0 0
MAPE | 0.7365 | 0.7365 | 0.7365 | 0.7365 | 0.7365 | 0.7365
(SD) | (0.1268) | (0.1268) | (0.1268) | (0.1268) | (0.1268) | (0.1268)
e oo fywoom | 000w | oo | oom | ooom |
(0.05,0.30,095) | n=20 | @i 0 0 2 2 3 3
(ss‘iw,qq,ﬁ'w) MAPE | 1.5289 | 1.5289 | 1.4938 | 1.4938 | 1.4035 | 1.4035
(SD) | (0.3107) | (0.3107) | (0.3001) | (0.2943) | (0.2792) | (0.2943)
ROMAPE | 89534 | 89334 | 64326 | 64326 |[00000"| 010000 |
n=35 | funui 0 0 2 2 3 3
MAPE | 0.9841 | 09841 | 0.9674 | 0.9674 | 0.9256 | 0.9256
(SD) | (0.1902) | (0.1902) | (0.1840) | (0.1840) | (0.1737) | (0.1737)
ROMAPE | 63102 | 63102 | as121 | 45121 [K00000%|Sol0000N]
n=500 | Fwnui 0 0 0 0 0 0
MAPE | 0.7812 | 0.7812 | 0.7812 | 0.7812 | 0.7812 | 0.7812
(SD) | (0.1388) | (0.1388) | (0.1388) | (0.1388) | (0.1388) | (0.1388)
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4 : 2 A o < o Y a
AINN 4.1.4 (7D) MIfFoumeumamuRvNZay nsANIUA s = 3 1A

' & = ada N s
ﬂ”lﬂf.lmﬂmﬂlﬂa’auumimlﬂ!LﬁNLL‘U‘UﬂﬂGWlJJWﬁ”IﬂJm%)i M =0l o=5

szAuANuaiug | vua qn e
(XX, X, X;, X, X)) | 979619 #1 #2 #3 #4 #5 #6
(0.70,0.15,0.40) n=20 ﬁmm‘uﬁ 1 1 2 2 0 0
(@a.ALna) MAPE | 14316 | 14316 | 1.3468 | 1.3468 | 1.4724 | 14724
(SD) (0.2778) | (0.2833) | (0.2778) | (0.2651) | (0.2965) | (0.2965)

n=35 | @wuun 1 1 2 2 0 0
MAPE 0.9547 0.9547 0.9143 0.9143 0.9739 0.9739

(SD) (0.1786) | (0.1786) | (0.1685) | (0.1685) | (0.1850) | (0.1850)

n=50 | AwuUn 0 0 0 0 0 0
MAPE | 0.7594 | 0.7594 | 0.7594 | 0.7594 | 0.7594 | 0.7594

(SD) (0.1325) | (0.1325) | (0.1325) | (0.1325) | (0.1325) | (0.1325)

RDMAPE
(0.10,0.50,0.80) n=20 | @wuun 0 0 2 2 3 3
(#1,0813,99) MAPE | 1.6450 | 1.6450 | 1.5932 | 1.5932 | 1.4624 | 1.4624

(SD) (0.3404) | (0.3404) | (0.3262) | (0.3190) | (0.2970) | (0.3190)
RDMAPE | 12.4898 | 12.4898 | 8.9508 | 8.9508 _

n=35 | @wuun 0 0 2 2 3 3

MAPE 1.0425 | 1.0425 | 1.0183 1.0183 | 0.9589 | 0.9589

(SD) (0:2048) | (0.2048)| (0.1974) | (0.1974) | (0.1829) | (0.1829)

n=50 | @uuun 0 0 0 0 0 0
MAPE | 0.8241 | 0.8241 | 0.8241 | 0.8241 | 0.8241 | 0.8241

(SD) (0.1488) | (0.1488) | (0.1488) | (0.1488) | (0.1488) | (0.1488)




73

=

4 : 2 A o < o Y a
AINN 4.1.4 (7D) MIfFoumeumamuRvNZay nsANIUA s = 3 1A

' & = ada N s
ﬂ”lﬂf.mJﬂmﬂlﬂai’)meiu%ﬂ!LﬁNLL‘U‘UﬂﬂGWliJWﬁ”IﬂJNI’E)S M =0l o=5

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.55,0.90,0.20) n=20 ﬁ’JLl‘]J']Jﬁ 1 1 0 0 3 3
(éiw,qq,ﬂmq) MAPE 1.5825 1.5825 1.8040 | 1.8040 | 1.7561 1.7561
(SD) (0.3252) | (0.3212) | (0.3792) | (0.3792) | (0.3212) | (0.3643)

RDMAPE 13.9958 | 13.9958 | 10.9748 | 10.9748

n=35 | @wmuui 1 1 0 0 3 3
MAPE | 1.0537 | 1.0537 | 1.1566 | 1.1566 | 1.1342 | 1.1342

(SD) (0.2032) | (0.2032) | (0.2284) | (0.2284) | (0.2214) | (0.2214)

n=>50 | @wuun 0 0 0 0 0 0
MAPE | 0.8863 | 0.8863 | 0.8863 | 0.8863 | 0.8863 | 0.8863

(SD) (0.1621) | (0.1621) | (0.1621) | (0.1621) | (0.1621) | (0.1621)

(0.45,0.65080) | n=20 | dwuui 12 1 12 23 3 23
(PA9,7A19,79) MAPE | 1.9328 | 1.9835 | 1.9328 | 1.7269 | 1.9870 | 1.7269
(SD) | (0.4111) | (0.4150) | (0.4083) | (0.3578) | (0.4150) | (0.3578)
ROMAPE | 119253 | 1458613 | 119253 (000801 150640 [Fai00001|

n=35 | @wuun 1 1 2 2 3 3

MAPE 1.3065 1.3065 | 1.2801 1.2801 1.1824 | 1.1824

(SD) (0.2655) | (0.2655) |(0:2563) | (0:2563) | (0.2330) | (0.2330)
RDMAPE | 10.4902 | 10.4902 | 8.2589 | 8.2589 _Il

n=>50" | §wmuun 0 0 0 0 3 3

MAPE 0.9947 | 0.9947 | 0.9947 | 0.9947 | 0.9353 | 0.9353

(SD) (0.1891) | (0.1891) | (0.1891) | (0.1891) | (0.1752) | (0.1752)

RDMAPE | 6.3504 | 6.3504 | 6.3504 | 6.3504 _
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AINN 4.1.4 (7D) MIfFoumeumamuRvNZay nsANIUA s = 3 1A

' & = ada N s
ﬂ”lﬂ’Jmﬂmﬂl'ﬂa’auumiu%ﬂu%um‘uﬂﬂﬁVIZJWWTIMLGI’GE M =0l o=5
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sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.70,0.95045) | n=20 | dwuui 12 13 12 2 13 3
(94,99,na19) MAPE | 2.1023 | 1.8576 | 2.1023 | 2.1596 | 1.8576 | 2.1681
(SD) | (0.4474) | (0.3905) | (0.4474) | (0.4695) | (0.3905) | (0.4661)
roveane s R 5 oo >
n=35 | dwuui 1 1 2 2 3 3
MAPE | 12484 | 1.2484 | 13876 | 13876 | 1.3617 | 1.3617
(SD) | (0.2535) | (0.2502) | (0.2875) | (0.2875) | (0.2502) | (0.2790)
romaer (JOGOONNIO0RN 11,1567 | 11,1567 | 90762 | 00762
n=50 | dwuui 1 1 0 0 0 0
MAPE | 09782 | 0.9782 | 1.0459 | 1.0459 | 1.0459 | 1.0459
(SD) | (0.1862) | (0.1862) | (0.2020) | (0.2023) | (0.2023) | (0.2023)
romare [OOGOOMIG00N 6201 | 65201 | 6201 | son01
(0.75,0.50,090) | n=20 | dwuwi 12 13 12 23 13 23
(q9,n019,39) MAPE | 2.2585 | 23317 | 2.2585 | 1.9611 | 23317 | 1.9611
(SD) | (0.4867) | (0.5096) | (0.4867) | (0.4179) | (0.5064) | (0.4179)
ROMAPE | 151624 | 188976 | 151624 000801 15597 [Fai00001|
n=35 | fuuui 1 1 2 2 3 3
MAPE | 14769 | 1.4769 | 13055 | 13055 | 1.4458 | 1.4458
(SD) | 1 (0.3109) | (0.3109) }(0:2676) | (0.2657) | (0.2708) | (0.2657)
SRR 00 e
0 =500 | Fmad 0 0 2 2 0 0
MAPE | 1.0872 | 1.0872 | 1.0059 | 1.0059 | 1.0872 | 1.0872
(SD) | (0.2131) | (0.2131) | (0.1947) | (0.1947) | (0.2131) | (0.2131)
roware | sos60 | sosco |00 SOB00N sosco | soseo
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4 : 2 A o < o Y a
AINN 4.1.4 (7D) MIfFoumeumamuRvNZay nsANIUA s = 3 1A

' & = ada N s
ﬂ”lﬂ’Jmﬂmﬂlﬂa’auumiu%ﬂu%um‘uﬂﬂﬁVIZJWW?”IML@I’GE M =0l o=5

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.55,0.80,0.85) | n=20 | dwuui 12 13 12 23 13 23
(N814,549,39) MAPE | 2.5494 | 24691 | 2.5494 | 2.0980 | 2.4691 | 2.0980
(SD) | (0.5688) | (0.5405) | (0.5633) | (0.4531) | (0.5405) | (0.4531)
sovinse | 2t | 1o | 2 1o0 [N o T
n=35 | i 1 1 2 2 3 3
MAPE | 1.6139 | 1.6139 | 1.5776 | 1.5776 | 1.4038 | 1.4038
(SD) | (0.3436) | (0.3436) | (0.3329) | (0.3255) | (0.2937) | (0.3255)
ROMAPE | 149692 | 149692 | 123833 | 12353 | 0l0000R000001|
n=50 | dwuui 0 0 0 0 3 3
MAPE | 1.1963 | 1.1963 | 1.1963 | 1.1963 | 1.0811 | 1.0811
(SD) | (0.2379) | (0.2379) | (0.2379) | (0.2379) | (0.2123) | (0.2123)
ROMAPE | 106527 | 10.6527 | 106527 | 10,6527 |00 N0
(0.90,0.95,0.75) | n=20 | & 12 13 12 23 13 23
(99,89, MAPE | 2.7708 | 2.3084 | 2.7708 | 2.8782 | 2.3084 | 2.8782
(SD) | (0.6105) | (0.5050) | (0.6105) | (0.6493) | (0.5050) | (0.6418)
RoMAPE | 200312 [SROUON] 200512 | 24.6555 |JOI0B00N] 2¢.6555 |
n=35 | dwuui 12 13 12 2 13 3
MAPE | 1.8020 | 1.5798 | 1.8020 | 1.8513 | 1.5798 | 1.8465
(SD) | 1 (0.3806) | (0.3294) | (0.:3306) | (0.3984) | (0.3294) | (0.3935)
sovenre | woos [ [ ovvs I |
=500 | Fwuud 1 1 2 2 3 3
MAPE | 1.1662 | 1.1662 | 13015 | 13015 | 1.2801 | 1.2801
(SD) | (0.2318) | (0.2318) | (0.2615) | (0.2615) | (0.2572) | (0.2572)
rovare: | 00000 OG00N 116016 | 11601 | 97660 | 97666
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4 : 2 A o < o Y a
AINN 4.1.4 (7D) MIfFoumeumamuRvNZay nsANIUA s = 3 1A

' & = ada N s
ﬂ”lﬂ’Jmﬂmﬂlﬂa’auumiu%ﬂu%um‘uﬂﬂﬁVIZJWW?”IML@I’GE M =0l o=5

sERuANUALIUT | v qn e
(XX, X, X;, X,X,) | 47981 #1 #2 #3 #4 #5 #6
(0.95,0.80,0.90) n=20 ﬁ’JLL‘]J']Jﬁ 12 13 12 23 13 23
(F9,99,99) MAPE 2.6123 | 3.3175 | 2.6123 | 3.2419 | 3.3175 | 3.2419
(SD) (0.5774) | (0.7467) | (0.5774) | (0.7249) | (0.7514) | (0.7249)

RDMAPE 26.9961 24.1014 | 26.9961 | 24.1014

n=35 | @wuun 12 1 12 23 3 23

MAPE 1.8020 | 2.1283 | 1.8020 | 2.0981 | 2.1378 | 2.0981

(SD) (0.3804) | (0.4580) | (0.3804) | (0.4488) | (0.4645) | (0.4488)

RDMAPE 18.1113 16.4337 | 18.6374 | 16.4337

n=>50 | @wvun 1 1 9 2 3 3

MAPE 1.4631 1.4631 1.3252 | 1.3252 | 1.4936 | 1.4936

(SD) (0.2987) | (0.2987) | (0.2668) | (0.2668) | (0.2987) | (0.2987)

RDMAPE | 10.4069 10.4069_12.7101 12.7101

(0.85,0.95,0.95) n=20 | Awuun 12 13 12 23 13 23

(F9,89,99) MAPE 3.8586 | 3.8245 | 3.8586 | 3.0347 | 3.8245 | 3.0347

(SD) (0.8071) | (0.7922) | (0.8130) | (0.6798) | (0.7922) | (0.6798)
RDMAPE | 27.1514 | 26.0277 | 27.1514 26.0277

n=35 | @awwun 1 13 2 23 13 23

MAPE 2.5550 | 2.5274 | 2.5485 | 2.1459 | 2.5274 | 2.1459

(SD) (0.5595) | (0.5484) |(0:5630) | (0:4590) | (0.5484) | (0.4590)
RDMAPE | 19.0613 | 17.7761 | 18.7605 17.7761

n=>50" | @wvun 1 1 2 2 3 3

MAPE 1.7288 | 1.7288 1.7260 | 1.7260 | 1.5263 1.5263

(SD) (0.3582) | (0.3582) | (0.3576) | (0.3576) | (0.3116) | (0.3116)

RDMAPE | 13.2669 | 13.2669 | 13.0822 | 13.0822 _
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NMITNN 411 — 414  WUNWUI A1 MAPE uua lduanadiouuind10619
Q' 4?’ d' (% 1 Q' dgl ) Y = Y A 1 a Q‘ dgl
MNAY s zievinadledauyum Inanlssunaimlndfeannswngavu (amng
° B ' ] V=
VYBUAVIIUIUNIN (Law of Large Number : L.L.N.) Faazaelvinnuuilsisiuanaslane
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M3798ATIURITLANINTAANNAAIANADULMTUINUIWVVUNA FaTW131Un0S
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4 =08z o =1,2,3 18z 5 MUMAY VAR89 1HNI0D 20, 35 1ag 50 TasAnun
] v o I a [ 1 A & 9}09: g 1 = 4
seAUANNANIUT VoI5t ase a1 seauae q MiulyIdsianue daud 0.05 990.95 F9

o Y o a 7 [ . . A v o 1 @
mild 2 dusmsnganusdsis w (covarance matix)  NUAAIANUTUWUS 21 NA W3

I Y
a < a 4 ] .. . . av 1 )

83N NFUINUUUOU (positive definite matrix) FInan15Ivea Ui naue lua1sg

N42.1-424 1as)510021989U099151971 4.2.1 — 4.2.4 41

ﬂﬁNﬁ ﬁ'maﬁ'mmummﬁm
4.2.1 1
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424 S,




80

ci = = o = ado o a ' A4 o
1IN 4.2.1 malFeumeumauuimingay nsan Nl I0dTe = 4 tazmaNuAMIANAUL

ada a 4
MILNUUUVUnANTMIT NS M =0uaz o=1

sEAUANNFUWUT
(XX, X X, X,X,) | 19 qn e
(XX, X,X,, X,X,) | #0619 #1 #2 #3 #4 #5 #6 #7 #8
(0.35,0.05,025) | n=20 | §wwnii | o 0 0 0 0 0 0 0
(0.25,0.35,0.05) MAPE | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446
@sdy | | s (0.0295)[(0.0295){(0.0295)((0.0295)|(0.0295)|(0.0295){(0.0295)|(0.0295)
(@%1,@‘51,@‘%1) RDMAPE
n=35 | fwwnit [ 0 0 0 0 0 0 0 0
MAPE | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033
(0.0200){(0.0200){(0.0200)|(0.0200) |(0.0200) | (0.0200)| (0.0200)|(0.0200)

n=50 | awvuN 0 0 0 0 0 0 0 0
MAPE | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774

___________ (0.0142){(0.0142)|(0.0142)|(0.0142)|(0.0142)|(0.0142)|(0.0142)| (0.0142)
ovoar: oooun-puoob o {oouse | o000 [ 000 | a0eo0 oo

#9 #10 #11 #12 #13 #14 #15 #16

n=20 | AuuuN 0 0 0 0 0 0 0 0
MAPE | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446
(0.0295)((0.0295){(0.0295)|(0.0295)[(0.0295)|(0.0295)|(0.0295)|(0.0295)

n=35 | duvun 0 0 0 0 0 0 0 0
MAPE | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033
(SD)  1(0.0200)/(0.0200){(0.0200){(0.0200) |(0.0200)|(0.0200)|(0.0200) |(0.0200)

n=50 | awvun 0 0 0 0 0 0 0 0
MAPE | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774
(SD)  [(0.0142){(0.0142)|(0.0142)[(0.0142)[(0.0142)[(0.0142)[(0.0142)|(0.0142)

#17 | #18 | #19 1| #0 | #21 #22 | #23 | #24
n=20 | dmuui 0 0 0 0 0 0 0 0

MAPE | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446 | 0.1446
(SD)" 1(0.0295)((0.0295)((0.0295)[(0.0295)|(0.0295)|(0.0295)|(0.0295)|(0.0295)

n=35 | @wuun 0 0 0 0 0 0 0 0
MAPE | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033 | 0.1033
(SD)  |(0.0200){(0.0200)|(0.0200)|(0.0200) [(0.0200) |(0.0200) | (0.0200) |(0.0200)

n=50 | AwvuN 0 0 0 0 0 0 0 0
MAPE | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774 | 0.0774
(SD)  [(0.0142){(0.0142)|(0.0142)|(0.0142)[(0.0142){(0.0142){(0.0142)|(0.0142)
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sTAUANNTUIUT
X, X, X X,, X,X,)

17722 7173

(XX, X,X,, X,X,)

27 3 724

YUIA

#2081

#1

#2

#3

#5

#6

#7

#8

(0.15,0.50,0.15)
(0.60,0.50,0.60)
(ﬁw,ﬂan,éﬁ)
(A9, nA19,NAN)

n=20

o =
AULUUN

MAPE

0
0.2128
(0.0443)

RIBIIL]
MAPE

0
0.1543
(0.0338)

RG]
MAPE

0
0.1174

AN
MAPE

#9

0
0.2128
(0.0443)

0
0.1543
(0.0338)
0

0.1174

#10

0
0.2128
(0.0443)

0
0.1543
(0.0338)

0
0.1174

#11

0.2128
(0.0443)

0
0.1543
(0.0338)
0

0.1174

#12

0
0.2128
(0.0443)

0
0.1543
(0.0338)
0

0.1174

#13

0
0.2128
(0.0443)

0
0.1543
(0.0338)
0

0.1174

#14

0
0.2128
(0.0443)

0
0.1543
(0.0338)

0
0.1174

(0.0226)](0.0226) ((0.0226)[(0.0226){(0.0226)|(0.0226)|(0.0226)|(0.0226)

#15

0
0.2128
(0.0443)

0
0.1543
(0.0338)
0

0.1174

#16

0
0.2128
(0.0443)

R IIE
MAPE

0
0.1543
(0.0338)

RIGIIE]
MAPE

0
0.1174
(0.0226)

AMVUN
MAPE

#17

0
0.2128
(0.0443)

0
0.1543
(0.0338)

0
0.1174

(0.0226)

#18

0
0.2128
(0.0443)

0
0.1543
(0.0338)

0
0.1174

(0.0226)

#19

0
0.2128
(0.0443)

0
0.1543
(0.0338)

0
0.1174

(0.0226)

#20

0
0.2128
(0.0443)

0
0.1543
(0.0313)

0
0.1174

(0.0226)

#21

0
0.2128
(0.0443)

0
0.1543
(0.0313)

0
0.1174

(0.0226)

#22

0
0.2128
(0.0443)

0
0.1543
(0.0313)

0
0.1174

(0.0226)

#23

0
0.2128
(0.0443)

0
0.1543
(0.0313)

0
0.1174

(0.0226)

#24

0
0.2128
(0.0443)

AN
MAPE

0
0.1543
(0.0313)

AMuUN
MAPE

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0313)

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0318)

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0318)

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0318)

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0318)

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0318)

0
0.1174
(0.0226)

0
0.2128
(0.0443)

0
0.1543
(0.0318)

0
0.1174
(0.0226)
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ﬂ”lﬂ’Jmﬂmﬂl'ﬂa’auumiu%ﬂu%um‘uﬂﬂﬁVIZJWWTIMLGI’GE M =0y o=1

sEAUANNFUWUT

(XX, X X, X,X,) | 19 qn e

(XX, X,X,, X,X,) | #0619 #1 #2 #3 #4 #5 #6 #7 #8
(0.55,0.65,0.65) | n=20 | §wwi 1 1 1 1 1 1 0 0
(0.45,0.45,0.55) MAPE | 0.2809 | 0.2809 | 0.2809 | 0.2809 | 0.2809 | 0.2809 | 0.3049 | 0.3049

(NA13,NA19,naN) (0.0598)[(0.0598)|(0.0598)|(0.0598) | (0.0598)|(0.0598){(0.0662)| (0.0662)

(A9, nA19,NAN)

n=35 | @uuun 1 1 1 1 1 1 0 0
MAPE | 0.2018 | 0.2018 | 0.2018 | 0.2018 | 0.2018 | 0.2018 | 0.2145 | 0.2145
(0.0410)((0.0410)(0.0410)(0.0410)|(0.0410) | (0.0410) | (0.0444) | (0.0444)

n=50 | AWVUN 0 0 0 0 0 0 0 0
MAPE | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491

(0.0289)((0.0289)((0.0289)|(0.0289)((0.0289)|(0.0289)|(0.0289)|(0.0289)

#9 #10 | #11 | #12 | #13 | #14 | #15 | #16
n=20 | dawuuii | o 0 0 0 0 0 0 0

MAPE | 03049 | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049
(SD) 1(0.0662)](0.0662)|(0.0662)|(0.0662)|(0.0662)|(0.0662) |(0.0662)|(0.0662)

n=35 | duvun 0 0 0 0 0 0 0 0
MAPE | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145
(SD)  1(0.0444){(0.0444){(0.0444){(0.0444) |(0.0444) | (0.0444) | (0.0444) |(0.0444)

n=50 | MuvuN 0 0 0 0 0 0 0 0
MAPE | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491
(SD)  |(0.0289)|(0.0289)|(0.0289)|(0.0289)[(0.0289)[(0.0289)|(0.0289)|(0.0289)

#17 | #18 | #19 1| #0 | #21 #22 | #23 | #24
n=20 | dmuui 0 0 0 0 0 0 0 0

MAPE | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049 | 0.3049
(SD) 1(0.0662)|(0.0662)|(0.0662)[(0.0662)|(0.0662)|(0.0662)|(0.0662)|(0.0662)

n=35 | @wuun 0 0 0 0 0 0 0 0
MAPE | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145 | 0.2145
(SD)  |(0.0444)|(0.0444)|(0.0444) | (0.0444) |(0.0444) |(0.0444) | (0.0444) | (0.0444)

n=50 | AwvuN 0 0 0 0 0 0 0 0
MAPE | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491 | 0.1491
(SD)  |(0.0289)|(0.0289)|(0.0289)|(0.0289)[(0.0289)[(0.0289)|(0.0289)|(0.0289)
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sEAUANUFUWUT
XX, XX, X,X,) | WA qnlaf
(XX, X,X,, X,X,) | f0d #1 #2 #3 #4 #5 #6 #7 #8
(0.20,0.10,0.10) | n=20 | fwwudi | 0 0 0 0 0 0 2 2
(0.75,0.75,0.20) MAPE | 0.2527 | 0.2527 | 0.2527 | 0.2527 | 0.2527 | 0.2527 | 0.2355 | 0.2355
() |__(SD)___(0.0562)|(0.0562)|(0.0562)[(0.0562)](0.0562)(0.0562)(0.0514)|(0.0514)
(qq,qq,é%w) RDMAPE | 7.3060 | 7.3060 | 7.3060 | 7.3060 | 7.3060 | 7.3060
n=35 | dwuuii | 0 0 0 0 0 0 2 2
MAPE | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1706 | 0.1706
(SD)  1(0.0412)](0.0412)[(0.0412)[(0.0412){(0.0412)|(0.0412)|(0.0387)|(0.0387)

n=>50 | awVUN 0 0 0 0 0 0 0 0
MAPE | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279

(0.0283){(0.0283)[(0.0283)|(0.0283)((0.0283)|(0.0283)|(0.0278)|(0.0278)

#9 #10 #11 #12 #13 #14 #15 #16
n=20 | §aud /A 2 2 2 0 0 0 0

MAPE | 0.2355 | 0.2355 | 0.2355 | 0.2355 | 0.2527 | 0.2527 | 0.2527 | 0.2527
(0.0514)[(0.0514)|(0.0514)((0.0514)|(0.0562) |(0.0562){(0.0562)|(0.0562)

n=35 | dwuun | 2 2 2 2 0 0 0 0
MAPE | 0.1706 | 0.1706 | 0.1706 | 0.1706 | 0.1797 | 0.1797 | 0.1797 | 0.1797
(SD)  [(0.0408){(0.0408){(0.0387){(0.0387)[(0.0412)[(0.0412)|(0.0412) |(0.0412)

n=50 | awvun 0 0 0 0 0 0 0 0
MAPE | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279
(SD)  1(0.0278)((0.0278)|(0.0278)[(0.0278)[(0.0283) [ (0.0283)[(0.0283) | (0.0283)

#17 #18 #19 #20 #1 #22 #23 #24
n=20 | §wd 0 0 0 0 0 0 0 0
MAPE | 0.2527 | 02527 | 0.2527 | 0.2527 | 0.2527 | 0.2527 | 0.2527 | 0.2527
(SD)" 1(0.0562)|(0.0562)|(0.0562)[(0.0562)[(0.0562)|(0.0562)|(0.0562)|(0.0562)

n=35 | duuun 0 0 0 0 0 0 0 0
MAPE | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1797 | 0.1797
(SD)  [(0.0412)|(0.0412)[(0.0412){(0.0412)|(0.0412){(0.0412)(0.0412)|(0.0412)

n=50 | Auuun 0 0 0 0 0 0 0 0
MAPE | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279 | 0.1279
(SD)  [(0.0283)|(0.0283)[(0.0283)((0.0283)|(0.0283){(0.0283)|(0.0283)[(0.0283)
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sEAUANUFUWUT
(XIXZ’ X, X, X1X4) UYUIA an la
(XX, X,X,, X,X,) | f0d #1 #2 #3 #4 #5 #6 #7 #8
(0.70,0.15,0.40) n=20 | dmuui 1 1 1 1 1 1 2 2
(0.40,0.70,0.15) MAPE | 0.2934 | 0.2934 | 0.2934 | 0.2934 | 0.2934 | 0.2934 | 0.2695 | 0.2695
(qa,@h,nmq) (SD)  [(0.0666)|(0.0666)|(0.0666)|(0.0666)|(0.0666)|(0.0666)|(0.0602)|(0.0602)
(ﬂma,qq,éi”u)
n=35 | dwwuii | o0 0 0 0 0 0 2 2
MAPE | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.1921 | 0.1921
|__(SD) __1(0.0442)/(0.0442)|(0.0442)|(0.0442)|(0.0442)(0.0442)(0.0410)|(0.0410)
RDMAPE | 5.8068 | 5.8068 | 5.8068 | 5.8068 | 5.8068 | 5.8068
n=50 | dauuit | 0 0 0 0 0 0 0 0
MAPE | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391
___________ (0.0290)((0.0290){(0.0290) |(0.0290)|(0.0290)|(0.0290) |(0.0284)|(0.0284)
comuar ] dome-piactn | 0000 [ 0000 [ 0000 00000 00000 0000
#9 #10 | #11 #12 | #13 | #14 | #15 | #16
n=20 | dmuuii | 2 2 2 2 0 0 0 0
MAPE | 0.2695 | 0.2695 | 0.2695 | 0.2695 | 0.2964 | 0.2964 | 0.2964 | 0.2964
(0.0602)(0.0602)|(0.0602)1(0.0602)|(0.0692)|(0.0692)|(0.0692)(0.0692),
9.9780 | 9.9780 | 9.9780 | 9.9780
n=35 | dwmuuit | 2 = 2 2 0 0 0 0
MAPE | 0.1921 | 0.1921 | 0.1921 | 0.1921 | 0.2033 | 0.2033 | 0.2033 | 0.2033
[__(SD) __1(0.0410)/(0.0410)[(0.0410)|(0.0410)|(0.0442)|(0.0442)|(0.0442) (0.0442)|
RDMAPE 5.8068 | 5.8068 | 5.8068 | 5.8068
n=50 | dwwui | 0 0 0 0 0 0 0 0
MAPE | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391
| (SD)  [(0.0284)|(0.0284)|(0.0284)|(0.0284)|(0.0290) | (0.0290) | (0.0290)|(0.0290)
RDMAPE
#17 | #18 | #19 1| #20 | #21 #22 | #23 | #24
n=20 | dwwuii | 0 0 4 4 4 4 4 4
MAPE | 0.2964 | 0.2964 | 0.2940 | 0.2940 | 0.2940 | 0.2940 | 0.2940 | 0.2940
|__(SD) __1(0.0692)(0.0692)|(0.0680)|(0.0680)|(0.0680)|(0.0680)|(0.0680)|(0.0680)]
RDMAPE | 9.9780 | 9.9780 | 9.0839 | 9.0839 | 9.0839 | 9.0839 | 9.0839 | 9.0839
n=35 | dmuuii | o 0 0 0 0 0 0 0
MAPE | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.2033 | 0.2033
| (SD) __(0.0442)/(0.0442)|(0.0442)|(0.0442)|(0.0442) |(0.0442)(0.0442) (0.0442)
RDMAPE | 5.8068 | 5.8068 | 5.8068 | 5.8068 | 5.8068 | 5.8068 | 5.8068 | 5.8068
n=50 | dwmuuit | o 0 0 0 0 0 0 0
MAPE | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391 | 0.1391
| (SD) [(0.0290)|(0.0290)|(0.0290)|(0.0290)|(0.0290) |(0.0290)|(0.0290)|(0.0290)
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(XIXZ’ X1X3’ X1X4) VUIA Qﬂi“ﬁ'

(XX, X,X,, X,X,) | f0d #1 #2 #3 #4 #5 #6 #7 #8
(0.45,0.65,0.45) n=20 | §wd 1 1 1 1 1 1 2 2
(0.80,0.65,0.80) MAPE | 0.3581 | 0.3581 | 0.3581 | 0.3581 | 0.3581 | 0.3581 | 0.3543 | 0.3543

(MA19,nA14,na9) [__(SD) __1(0.0795)1(0.0795)](0.0795)|(0.0795)(0.0795)](0.0795)(0.0820) (0.0820)]

(g9,nA19,gN9) RDMAPE |10.331510.3315(10.3315{10.3315|10.3315[10.3315]| 9.1403 | 9.1403

n=35 | dwvun 0 0 0 0 0 0 2 2
MAPE | 0.2498 | 0.2498 | 0.2498 | 0.2498 | 0.2498 | 0.2498 | 0.2487 | 0.2487
(SD)  1(0.0531)/(0.0531){(0.0532)((0.0532)|(0.0532){(0.0532)(0.0514)|(0.0514)

n=>50 | awVUN 0 0 0 0 0 0 0 0
MAPE | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1695
(SD)  [(0.0332)/(0.0332)[(0.0332)((0.0332)|(0.0332)((0.0332)(0.0332)[(0.0332)

(SD) |(0.0820){(0.0820)|(0.0820)|(0.0820)|(0.0739)|(0.0739)|(0.0739)|(0.0739)

n=35 | dwuun | 2 2 2 2 3 3 3 3
MAPE | 0.2487 | 0.2487 | 0.2487 | 0.2487 | 0.2326 | 0.2326 | 0.2326 | 0.2326
(SD)  [(0.0514){(0.0514){(0.0514){(0.0514)[(0.0471)[(0.0471)[(0.0471)|(0.0471)

n=50 | awvun 0 0 0 0 3 3 3 3
MAPE | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1616 | 0.1616 | 0.1616 | 0.1616
(SD)  1(0.0332)/(0.0332)[(0.0332){(0.0332)|(0.0310){(0.0310)(0.0310)[(0.0310)

#17 | #18 | #19 | #0 | #21 #22 | #23 | #24
n=20 | dwuui 3 3 4 4 4 4 4 4

MAPE | 0.3246 | 0.3246 | 0.3549 | 0.3549 | 0.3549 | 0.3549 | 0.3549 | 0.3549
(SD)" 1(0.0739)[(0.0739)|(0.0831)[(0.0831)|(0.0831){(0.0831)[(0.0831)[(0.0831)

n=35 | dwyun | 3 3 4 4 4 4 4 4
MAPE | 0.2326 | 0.2326 | 0.2493 | 0.2493 | 0.2493 | 0.2493 | 0.2493 | 0.2493
(SD)  (0.0471){(0.0471)[(0.0523)|(0.0523)|(0.0523)|(0.0523)|(0.0523)|(0.0523)

n=50 | Auuun 3 3 0 0 0 0 0 0
MAPE | 0.1616 | 0.1616 | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1695 | 0.1695
(SD)  [(0.0310)/(0.0310)[(0.0332){(0.0332)|(0.0332)((0.0332)(0.0332)[(0.0332)
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sEAUANNTUIUT

(X, Xp X, X, X, X,)

17722 7173

(XX, X,X,, X,X,)

2" 372 A

qn T

#1

#2

#3

#4

#5

#6

#1

#8

(0.55,0.80,0.55)

(0.85,0.80,0.85)

(PA9,g9,0A19)
(F9,79.99)

AN
MAPE

1
0.4236
(0.0941)

12.5440

1
0.4236
(0.0941)

12.5440

13
0.4182
(0.1001)

11.0971

13
0.4182
(0.1001)

11.0971

1
0.4236
(0.0941)

12.5440

1
0.4236
(0.0941)

12.5440

2
0.4219
(0.0894)

12.1006

2
0.4219
(0.0894)

12.1006

SRIIIL]
MAPE

0
0.2770
(0.0643)

0
0.2770
(0.0643)

0
0.2770
(0.0643)

0
0.2770
(0.0643)

0
0.2770
(0.0643)

0
0.2770
(0.0643)

2
0.2751
(0.0628)

2
0.2751
(0.0628)

Aaumuun
MAPE

0.1859
(0.0402)

SR
MAPE

RDMAPE

o
0.4159
(0.0983)

10.4860

0.4159
(0.0983)

10.4860

0.4169
(0.0965)

10.7528

0.4169
(0.0965)

10.7528

0.4188
(0.1014)

11.2602

0.4188
(0.1014)

11.2602

0.4159
(0.1007)

10.4860

0.4159
(0.1007)

10.4860

RIS IIE]
MAPE

2
0.2751
(0.0628)

2
0.2751
(0.0628)

2
0.2751
(0.0628)

2
0.2751
(0.0628)

SRIGIIL
MAPE

3
0.2552
(0.0565)

3
0.1756

(0.0373)

#21

3
0.2552
(0.0565)

3
0.1756

(0.0373)

#22

3
0.2552
(0.0565)

3
0.1756

(0.0373)

#23

3
0.2552
(0.0565)

3
0.1756

(0.0373)

#24

@uui
MAPE

RDMAPE

SRIGIILL
MAPE

RDMAPE
SRIGIILL
MAPE

RDMAPE

0.3764
(0.1007)

3
0.2552
(0.0565)

3
0.1756
(0.0373)

0.3764
(0.1007)

3
0.2552
(0.0565)

3
0.1756
(0.0373)

11.8145

11.8145

24
0.4169
(0.0965)

10.7528

24
0.4169
(0.0965)

10.7528

4
0.2745
(0.0618)

4
0.2745
(0.0618)

4
0.2745
(0.0618)

4
0.2745
(0.0618)

34
0.3764
(0.0877)

4
0.2745
(0.0618)

34
0.3764
(0.0877)

4
0.2745
(0.0618)
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(X, Xp X, X, X, X,)

17722 7173

(XX, X,X,, X,X,)

2" 372 A

sEAUANNTUIUT

qn T

#1

#2

#3

#4

#5

#6

#1

#8

(0.95,0.80,0.90)
(0.90,0.95,0.80)
CREAR:6)
CREAR:6)

AN
MAPE

SRIIIL]
MAPE

12
0.4551

1

0.3325

(0.0762)|(0.0762)

12
0.4551

0.1080) (0.1080)

P

0

1
0.3325

13
0.5166
(0.1282)

0] 13.4950

13
0.5166
(0.1282)

13.4950

14
0.5115
(0.1203)

12.3893

14
0.5115
(0.1203)

1
0.3325
(0.0762)

1
0.3325
(0.0762)

1
0.3325
(0.0762)

1
0.3325
(0.0762)

Aaumuun
MAPE

0.2163
(0.0474)

12
0.4551
(0.1080)

2
0.3078
(0.0693)

2
0.2036
(0.0438)

#15

12
0.4551
(0.1080)

2
0.3078
(0.0693)

2
0.2036

(0.0438)

#16

SR
MAPE

RDMAPE

o
0.5115

(0.1253)|(0.1253)

12.3893

0.5115

12.3893

0.5057
(0.1239)

11.1097

0.5057
(0.1239)

11.1097

0.5166
(0.1282)

13.4950

0.5166
(0.1282)

13.4950

23
0.5238
(0.1253)

15.0785

23
0.5238
(0.1253)

15.0785

RIS IIE]
MAPE

SRIGIIL
MAPE

2
0.3078

(0.0693)|(0.0693)

2
0.2036

(0.0438)](0.0438)

2
0.3078

2
0.2036

) | \(

#18

2
0.3078
(0.0693)

2
0.2036

(0.0438)

#19

2
0.3078
(0.0693)

2
0.2036
(0.0438)

#20

3
0.3366
(0.0795)

3
0.3366
(0.0795)

3
0.3366
(0.0795)

3
0.3366
(0.0795)

@uui
MAPE

RDMAPE

34
0.5176

(0.1302)((0.1302)

13.7327

34
0.5176

13.7327

14
0.5115
(0.1203)

12.3893

14
0.5115
(0.1203)

12.3893

0.5057
(0.1239)

11.1097

0.5057
(0.1239)

11.1097

0.5176
(0.1302)

13.7327

0.5176
(0.1302)

13.7327

SRIGIILL
MAPE

3
0.3366

(0.0795)|(0.0795)

3
0.3366

4
0.3331
(0.0776)

4
0.3331
(0.0776)

4
0.3331
(0.0776)

4
0.3331
(0.0776)

4
0.3331
(0.0776)

4
0.3331
(0.0776)

RDMAPE
SRIGIILL
MAPE

RDMAPE
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17722 7173

(XX, X,X,, X,X,)

27 3 724

YUIA

#2081

#1

#2

#3

#5

#6

#7

#8

(0.35,0.05,0.25)
(0.25,0.35,0.05)
(51,{51,@‘%1)
(51,{51,@‘%1)

n=20

o =
AULUUN

MAPE

0
0.2790
(0.0597)

RIBIIL]
MAPE

0
0.1726
(0.0352)

RG]
MAPE

0
0.1320

AN
MAPE

#9

0
0.2790
(0.0597)

0
0.1726
(0.0352)
0

0.1320

#10

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

#11

0.2790
(0.0597)

0
0.1726
(0.0352)
0

0.1320

#12

0
0.2790
(0.0597)

0
0.1726
(0.0352)
0

0.1320

#13

0
0.2790
(0.0597)

0
0.1726
(0.0352)
0

0.1320

#14

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)((0.0256)((0.0256)|(0.0256)((0.0256)|(0.0256)|(0.0256)|(0.0256)

#15

0
0.2790
(0.0597)

0
0.1726
(0.0352)
0

0.1320

#16

0
0.2790
(0.0597)

R IIE
MAPE

0
0.1726
(0.0352)

RIGIIE]
MAPE

0
0.1320
(0.0256)

AMVUN
MAPE

#17

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#18

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#19

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#20

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#21

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#22

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#23

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320

(0.0256)

#24

0
0.2790
(0.0597)

AN
MAPE

0
0.1726
(0.0352)

AMuUN
MAPE

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)

0
0.2790
(0.0597)

0
0.1726
(0.0352)

0
0.1320
(0.0256)
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sEAUANNFUWUT
(XX, XX, XX, | ¥R gn 1y
(XX, X,X,, X,X,) | #0619 #1 #2 #3 #4 #5 #6 #7 #8
(0.15,0.50,0.15) n=20 | §wwudi | o 0 0 0 0 0 2 2
(0.60,0.50,0.60) MAPE | 0.4430 | 0.4430 | 0.4430 | 0.4430 | 0.4430 | 0.4430 | 0.4397 | 0.4397
(e [__(SD)___(0.1019)}(0.1019)|(0.1019)|(0.1019)|(0.1019)(0.1019)(0.0978) (0.0978)|
(NAN,NAN,NAN) RDMAPE | 7.8540 | 7.8540 | 7.8540 | 7.8540 | 7.8540 | 7.8540 | 7.0687 | 7.0687
n=35 | duuui 0 0 0 0 0 0 0 0
MAPE | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.3094
|__(SD) _1(0.0655)(0.0655)|(0.0655)|(0.0655)|(0.0655)|(0.0655)(0.0655)(0.0655)]
RDMAPE | 5.0226 | 5.0226 | 5.0226 | 5.0226 | 5.0226 | 5.0226 | 5.0226 | 5.0226
n=50 | dauuui 0 0 0 0 0 0 0 0
MAPE | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248
___________ (0.0445)((0.0445)((0.0445) | (0.0445)|(0.0445)| (0.0445) | (0.0445)|(0.0445)
o | omsorpiono 06000 L0000 | 00600 | 0000 | .00 5000
#9 #10 | #11 #12 | #13 #14 | #15 | #16
n=20 | dmuui 2 2 2 2 3 3 3 3
MAPE | 0.4397 | 0.4397 | 0.4397 | 0.4397 | 0.4107 | 0.4107 | 0.4107 | 0.4107
(0.0978)((0.0978)((0.0978) |(0.0978)|(0.0896)| (0.0896) | (0.0896)|(0.0896)
n=35 | duuui 0 0 0 0 3 3 3 3
MAPE | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.2946 | 0.2946 | 0.2946 | 0.2946
[__(SD) __1(0.0655)/(0.0655) (0.0655)1(0.0655)|(0.0613)(0.0613)|(0.0613)|(0.0613)
RDMAPE | 5.0226 | 5.0226 | 5.0226 | 5.0226
n=50 | dmuui 0 0 0 0 0 0 0 0
MAPE | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248
| (SD) _[(0.0000)|(0.0000)|(0.0445)|(0.0445)|(0.0445)|(0.0445)|(0.0445)|(0.0000)
RDMAPE
#17 | #18 | #19 1| #0 | #21 #22 | #23 | #24
n=20 | dmuui 3 3 4 4 4 4 4 4
MAPE | 0.4107 | 0.4107 | 0.4406 | 0.4406 | 0.4406 | 0.4406 | 0.4406 | 0.4406
| __(SD)__(0.0896)|(0.0896)](0.0997)|(0.0997)|(0.0997)|(0.0997)(0.0997)|(0.0997)]
RDMAPE 7.2852 | 7.2852 | 7.2852 | 7.2852 | 7.2852 | 7.2852
n=35 | dmuui 3 3 0 0 0 0 0 0
MAPE | 0.2946 | 0.2946 | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.3094 | 0.3094
|__(SD)___1(0.0613)](0.0613)](0.0655)|(0.0655)|(0.0655)|(0.0655)(0.0655)(0.0655)]
RDMAPE 5.0226 | 5.0226 | 5.0226 | 5.0226 | 5.0226 | 5.0226
n=50 | dmuui 0 0 0 0 0 0 0 0
MAPE | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248 | 0.2248
(SD)  [(0.0445)|(0.0445)|(0.0445)((0.0445)|(0.0445)|(0.0445)|(0.0445)|(0.0445)
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sTAUANNTUIUT
X, X, X X,, X,X,)

17722 27173

(XX, X,X,, X,X,)

27 3 724

YUIA

#2081

#1

#2

#3

#5

#6

#7

#8

(0.55,0.65,0.65)
(0.45,0.45,0.55)
(A9, PA19,NAN)
(A9, nA19,NAN)

n=20

o =
AULUUN

MAPE

o a
ALUUN

MAPE

AMUUN

MAPE

1
0.5213
(0.1157)

1
0.3743
(0.0796)

0
0.2801

___________ (0.0569){(0.0569)|(0.0569)|(0.0569)| (0.0569)| (0.0569)|(0.0569)| (0.0569)
oniar | oo Fuooos L0000 00000 | a0 00000 | 0000 | aaue |

#9

1
0.5213
(0.1157)

1
0.3743
(0.0796)
0

0.2801

#10

1
0.5213
(0.1157)

1
0.3743
(0.0796)

0
0.2801

#11

0.5213
(0.1157)

1
0.3743
(0.0796)
0

0.2801

#12

1
0.5213
(0.1157)

1
0.3743
(0.0796)
0

0.2801

#13

1
0.5213
(0.1157)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

1
0.3743
(0.0796)

0.3994
(0.0863)

0.3994
(0.0863)

0
0.2801

#14

0.2801

#15

0.2801

#16

AVUN
MAPE

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

R IIE
MAPE

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

AMUUN
MAPE

0.2801
(0.0569)

#17

0.2801
(0.0569)

#18

0.2801
(0.0569)

#19

0.2801
(0.0569)

#20

0.2801
(0.0569)

#21

0.2801
(0.0569)

#22

0.2801
(0.0569)

#23

0.2801
(0.0569)

#24

AWVUN
MAPE

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

0
0.5689
(0.1283)

AN
MAPE

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

0.3994
(0.0863)

AMuUN
MAPE

0.2801
(0.0569)

0.2801
(0.0569)

0.2801
(0.0569)

0.2801

(0.0569)

0.2801
(0.0569)

0.2801
(0.0569)

0.2801

(0.0569)

0.2801
(0.0569)
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FEAUANUTUNUD

XX, X, Xy, X, X,)

17722 71773

(XX, X,X,, X,X,)

2" 307 2" 4

#1

#2

#3

#6

#7

#8

(0.20,0.10,0.10)
(0.75,0.75,0.20)
@adn
Qg8

RIBIIR]
MAPE

RDMAPE

0
0.4748
(0.1125)

0
0.4748
(0.1125)

0
0.4748
(0.1125)

0
0.4748
(0.1125)

AUVN
MAPE

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

AMUUN

MAPE

0.2241

#9

0.2241

#10

0.2241

#11

0.2241

#12

0.2241

#13

0.2241

#14

2
0.4370
(0.0988)

2
0.3147
(0.0681)

0
0.2241

___________ (0.0471){(0.0471)|(0.0471)|(0.0471)[(0.0471)|(0.0471)|(0.0462)| (0.0462)
oniare aomo Foooo | aonon | 20000 | 0000 | a0 | 00000 oau |

#15

2
0.4370
(0.0988)

2
0.3147
(0.0681)
0

0.2241

#16

o =
AULVUN
MAPE

AMVVN
MAPE

AMVUN
MAPE

2
0.4370
(0.0988)

2
0.3147
(0.0681)

0
0.2241

(0.0462)

#17

2
0.4370
(0.0988)

2
0.3147
(0.0681)

0
0.2241

(0.0462)

#18

2
0.4370
(0.0988)

2
0.3147
(0.0681)

0
0.2241

(0.0462)

#19

2
0.4370
(0.0988)

2
0.3147
(0.0681)

0
0.2241

(0.0462)

#20

3
0.4707
(0.1083)

3
0.4707
(0.1083)

3
0.4707
(0.1083)

3
0.4707
(0.1083)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.2241
(0.0471)

#21

0.2241
(0.0471)

#22

0.2241
(0.0471)

#23

0.2241
(0.0471)

#24

SRIGIILL
MAPE

3
0.4707
(0.1083)

3
0.4707
(0.1083)

4
0.4716
(0.1099)

4
0.4716
(0.1099)

4
0.4716
(0.1099)

4
0.4716
(0.1099)

4
0.4716
(0.1099)

4
0.4716
(0.1099)

AMVUN
MAPE

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

0.3323
(0.0731)

AMVUN
MAPE

0.2241

(0.0471)

0.2241
(0.0471)

0.2241
(0.0471)

0.2241
(0.0471)

0.2241
(0.0471)

0.2241
(0.0471)

0.2241

(0.0471)

0.2241
(0.0471)
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sEAUANNTUIUT

(X, Xp X, X, X, X,)

17722 7173

(XX, X,X,, X,X,)

2" 372 A

#1

#2

#3

#6

#1

#8

(0.70,0.15,0.40)
(0.40,0.70,0.15)
(g4,M1,n19)
(MA4,§9,A1)

AN
MAPE

1
0.5472
(0.1275)

1
0.5472
(0.1275)

1
0.5472
(0.1275)

1
0.5472
(0.1275)

2
0.5003
(0.1151)

2
0.5003
(0.1151)

RIGIIR]
MAPE

0.3784
(0.0844)

0.3566
(0.0785)

0.3566
(0.0785)

Aaumuun
MAPE

0.2631
(0.0563)

2
0.2508
(0.0527)

2
0.2508
(0.0527)

#15

#16

SR
MAPE

RDMAPE

RIS IIE]
MAPE

SRIGIIL
MAPE

0.5003
(01151)

0.3566
(0.0785)

2
0.2508
(0.0527)

(0.1151)

0.3566
(0.0785)

2
0.2508
(0.0527)

) (]

#18

(0.1151)

0.3566

(0.0785)

2

0.2508

(0.0527)

#19

(0.1151)

0.3566
(0.0785)

2
0.2508
(0.0527)

#20

10.5964

10.5964

0
0.5533
(0.1329)

10.5964

0
0.5533
(0.1329)

10.5964

0
0.3808
(0.0878)

0
0.3808
(0.0878)

0
0.3808
(0.0878)

0
0.3808
(0.0878)

@uui
MAPE

RDMAPE

0.5533
(0.1329)

10.5964

0
0.5533
(0.1329)

10.5964

4
0.5479
(0.1295)

4
0.5479
(0.1295)

SRIGIILL
MAPE

0
0.3808
(0.0878)

0
0.3808
(0.0878)

RDMAPE
SRIGIILL
MAPE

RDMAPE
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sEAUANNTUWUT

(XIXZ’ X1X3’ X1X4) VUIA Qﬂi“ﬁ'

(XX, X,X,, X,X,) | f0d #1 #2 #3 #4 #5 #6 #7 #8
(0.45,0.65,0.45) n=20 | §wd 1 1 1 1 1 1 2 2
(0.80,0.65,0.80) MAPE | 0.6773 | 0.6773 | 0.6773 | 0.6773 | 0.6773 | 0.6773 | 0.6643 | 0.6643

(MA19,nA14,na9) [__(SD) __|(0.1681)}(0.1681)](0.1681)|(0.1681)|(0.1681)](0.1681)|(0.1571)|(0.1571)]

(g9,nA19,gN9) RDMAPE |12.431112.4311{12.4311|12.4311|12.4311|12.4311|10.2687|10.2687

n=35 | dwvun 1 1 1 1 1 1 2 2
MAPE | 0.4676 | 0.4676 | 0.4676 | 0.4676 | 0.4676 | 0.4676 | 0.4637 | 0.4637
(SD)  1(0.1085)|(0.1085)((0.1085)|(0.1085)|(0.1085){(0.1085)|(0.1058)[(0.1058)

n=>50 | awVUN 0 0 0 0 0 0 2 2
MAPE | 0.3196 | 0.3196 | 0.3196 | 0.3196 | 0.3196 | 0.3196 | 0.3164 | 0.3164
(SD)  [(0.0708)|(0.0708)[(0.0708)|(0.0708) |(0.0708)|(0.0708) | (0.0684) | (0.0684)

MAPE | 0.6643 | 0.6643 | 0.6643 | 0.6643 | 0.6024 | 0.6024 | 0.6024 | 0.6024
| (SD) [(0.1571){(0.1571)|(0.1571){(0.1571)|(0.1459) |(0.1459)|(0.1459)|(0.1459)
RDMAPE {10.2687[10.2687 | 10.2687 | 10.2687
n=35 | dwmuuit | 2 2 2 2 3 3 3 3
MAPE | 0.4637 | 0.4637 | 0.4637 | 0.4637 | 0.4317 | 0.4317 | 0.4317 | 0.4317

(SD)  {(0.1058){(0.1058){(0.1058){(0.1058)((0.0967)|(0.0967)|(0.0967)|(0.0967)

n=50 | awwun | 2 2 2 2 3 3 3 3
MAPE | 0.3164 | 0.3164 | 0.3164 | 0.3164 | 0.3007 | 0.3007 | 0.3007 | 0.3007
(SD)  [(0.0684)|(0.0684)|(0.0684)|(0.0684) |(0.0644)|(0.0644)|(0.0644)|(0.0644)

#17 | #18 | #19 | #0 | #21 #22 | #23 | #24
n=20 | dwuui 3 3 4 4 4 4 4 4

MAPE | 0.6024 | 0.6024 | 0.6680 | 0.6680 | 0.6680 | 0.6680 | 0.6680 | 0.6680
(SD)" 1(0.1459)|(0.1459)|(0.1592)[(0.1592) |(0.1592){(0.1592)(0.1592)|(0.1592)

RDMAPE 10.8879110.8879[10.887910.8879|10.8879[10.8879

n=35 | dwyun | 3 3 4 4 4 4 4 4
MAPE | 0.4317 | 0.4317 | 0.4645 | 0.4645 | 0.4645 | 0.4645 | 0.4645 | 0.4645
(SD)  (0.0967)[(0.0967)|(0.1069)|(0.1069)|(0.1069)|(0.1069)|(0.1069)|(0.1069)

n=50 | dwyun | 3 3 4 4 4 4 4 4
MAPE | 0.3007 | 0.3007 | 0.3168 | 0.3168 | 0.3168 | 0.3168 | 0.3168 | 0.3168
(SD)  (0.0644)((0.0644)|(0.0694)|(0.0694)|(0.0694)|(0.0694)|(0.0694)(0.0694)




=

4 : 2 A Y < o o a
A1TNN 4.2.2 (7D) MafFoumeumanunmnzay nsanuIualsoase =4 ua

' & = ada A s
mﬂ’)mﬂmmﬂaEluilmim]ﬂu%ﬁl,muﬂﬂ@lVI?JWWTIML@IE‘)E M =0y o=2

95

sEAUANNTUIUT

(X, Xp X, X, X, X,)

17722 7173

(XX, X,X,, X,X,)

2" 372 A

qn T

#1

#2

#3

#4

#5

#6

#1

#8

(0.55,0.80,0.55)

(0.85,0.80,0.85)

(PA9,g9,0A19)
(F9,79.99)

AN
MAPE

1
0.7992
(0.2014)

14.4143

1
0.7992
(0.2014)

14.4143

13
0.7881
(0.1925)

12.8201

13
0.7881
(0.1925)

12.8201

1
0.7992
(0.2014)

14.4143

1
0.7992
(0.2014)

14.4143

2
0.7925
(0.1953)

13.4480

2
0.7925
(0.1953)

13.4480

SRIIIL]
MAPE

1
0.5170
(0.1221)

1
0.5170
(0.1221)

1
0.5170
(0.1221)

1
0.5170
(0.1221)

1
0.5170
(0.1221)

1
0.5170
(0.1221)

2
0.5126
(0.1182)

2
0.5126
(0.1182)

Aaumuun
MAPE

0.3498
(0.0795)

SR
MAPE

RDMAPE

o
0.7814
(0.1940)

11.8589

0.7814
(0.1940)

11.8589

0.7842
(0.1867)

12.2624

0.7842
(0.1867)

12.2624

0.7881
(0.1925)

12.8201

0.7881
(0.1925)

12.8201

0.7814
(0.1940)

11.8589

0.7814
(0.1940)

11.8589

RIS IIE]
MAPE

2
0.5126
(0.1182)

2
0.5126
(0.1182)

2
0.5126
(0.1182)

2
0.5126
(0.1182)

SRIGIIL
MAPE

3
0.4739
(0.1081)

3
0.3260

(0.0711)

#21

3
0.4739
(0.1081)

3
0.3260

(0.0711)

#22

3
0.4739
(0.1081)

3
0.3260

(0.0711)

#23

3
0.4739
(0.1081)

3
0.3260

(0.0711)

#24

@uui
MAPE

RDMAPE

SRIGIILL
MAPE

RDMAPE
SRIGIILL
MAPE

RDMAPE

0.6985
(0.1678)

3
0.4739
(0.1081)

3
0.3260
(0.0711)

0.6985
(0.1678)

3
0.4739
(0.1081)

3
0.3260
(0.0711)

13.7837

13.7837

24
0.7842
(0.1867)

12.2624

24
0.7842
(0.1867)

12.2624

4
0.5133
(0.1196)

4
0.5133
(0.1196)

4
0.5133
(0.1196)

4
0.5133
(0.1196)

34
0.6985
(0.1678)

4
0.5133
(0.1196)

34
0.7814
(0.1678)

4
0.5133
(0.1196)
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(X, Xp X, X, X, X,)
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(XX, X,X,, X,X,)
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sEAUANNTUIUT

qn T

#1

#2

#3

#4

#5

#6

#1

#8

(0.95,0.80,0.90)
(0.90,0.95,0.80)
CREAR:6)
CREAR:6)

AN
MAPE

SRIIIL]
MAPE

12
0.8446
(0.2061)

1

0.6233
(0.1458)

12
0.8446
(0.2061)

P

0

1
0.6233
(0.1458)

13
0.9906
(0.2432)

0 17.2861

13
0.9906
(0.2432)

17.2861

14
0.9701
(0.2169)

14.8542

14
0.9701
(0.2169)

12
0.8446
(0.2061)

1
0.6233
(0.1458)

1
0.6233
(0.1458)

1
0.6233
(0.1458)

1
0.6233
(0.1458)

2
0.5710
(0.1325)

Aaumuun
MAPE

0.4042
(0.0906)

2
0.3774
(0.0838)

#15

12
0.8446
(0.2061)

2
0.5710
(0.1325)

2
0.3774

(0.0838)

#16

SR
MAPE

RDMAPE

25
0.9813
(0.2400)

16.1791

0.9813
(0.2400)
16.1791

0.9538
(0.2186)

12.9247

0.9538
(0.2186)

12.9247

0.9906
(0.2432)

17.2861

0.9906
(0.2432)

17.2861

23
0.9813
(0.2400)

16.1791

23
0.9813
(0.2400)

16.1791

RIS IIE]
MAPE

SRIGIIL
MAPE

2
0.5710
(0.1325)

2
0.3774
(0.0838)

2
0.5710
(0.1325)

2
0.3774
(0.0838)

) | \(

#18

2
0.5710
(0.1325)

2
0.3774

(0.0838)

#19

2
0.5710
(0.1325)

2
0.3774
(0.0838)

#20

3
0.6315
(0.1505)

10.5916

3
0.6315
(0.1505)

10.5916

3
0.6315
(0.1505)

10.5916

3
0.6315
(0.1505)

10.5916

3
0.4122
(0.0949)

3
0.4122
(0.0949)

3
0.4122
(0.0949)

3
0.4122
(0.0949)

@uui
MAPE

RDMAPE

34
1.0009
(0.2422)

18.5034

34
1.0009
(0.2422)
18.5034

14
0.9701
(0.2169)

14.8542

14
0.9701
(0.2169)

14.8542

0.9538
(0.2186)

12.9247

0.9538
(0.2186)

12.9247

1.0009
(0.2422)

18.5034

1.0009
(0.2422)

18.5034

SRIGIILL
MAPE

3
0.6315
(0.1505)

10.5916

3
0.6315
(0.1505)
10.5916

4
0.6248
(0.1476)

4
0.6248
(0.1476)

4
0.6248
(0.1476)

4
0.6248
(0.1476)

4
0.6248
(0.1476)

4
0.6248
(0.1476)

RDMAPE
SRIGIILL
MAPE

RDMAPE

3
0.4122
(0.0949)

3
0.4122
(0.0949)
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sEAUANNFUWUT
(XX, X X, X,X,) | 19 qn e
(XX, X,X,, X,X,) | #0619 #1 #2 #3 #4 #5 #6 #7 #8
(0.35,0.05,025) | n=20 | fwwudi | 0 0 0 0 0 0 2 2
(0.25,0.35,0.05) MAPE | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5638 | 0.5638
(i) |__(SD) __(0.1362)[(0.1362)|(0.1362)[(0.1362)|(0.1362)|(0.1362)|(0.1263)|(0.1263)
(@) RDMAPE | 5.0208 | 5.0208 | 5.0208 | 5.0208 | 5.0208 | 5.0208

n=35 | @uuun 0 0 0 0 0 0 2 2
MAPE | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3491 | 0.3491
(SD)  1(0.0788)|(0.0788)[(0.0788)|(0.0788)[(0.0788)[(0.0788)[(0.0774)|(0.0774)

n=50 | AWVUN 0 0 0 0 0 0 0 0
MAPE | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672

___________ (0.0553){(0.0553)|(0.0553)(0.0553)| (0.0553)|(0.0553)(0.0545)| (0.0545)
oniare | oo Fuooss L0000 00000 | a0 00000 | 0000 | aau |

#9 #10 | #11 #12 | #13 #14 | #15 | #16
n=20 | dmuui 2 2 2 2 0 0 0 0

MAPE | 0.5638 | 0.5638 | 0.5638 | 0.5638 | 0.5922 | 0.5922 | 0.5922 | 0.5922
(0.1263)[(0.1263){(0.1263)|(0.1263)[(0.1362)(0.1362) | (0.1362)|(0.1362)

n=35 | dwvun | 2 2 2 2 0 0 0 0
MAPE 0.3491 | 0.3491 | 0.3491 | 0.3491 | 0.3616 | 0.3616 | 0.3616 | 0.3616
(SD) (0.0774){(0.0774){(0.0774){(0.0774)[(0.0788)[(0.0788)|(0.0788){(0.0788)

n=50 | MuvuN 0 0 0 0 0 0 0 0
MAPE | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672
(SD)  |(0.0545)|(0.0545)|(0.0545)|(0.0545)[(0.0553)((0.0553)[(0.0553)|(0.0553)

#17 | #18 | #19 1| #0 | #21 #22 | #23 | #24
n=20 | dmuui 0 0 0 0 0 0 0 0

MAPE | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5922 | 0.5922
(SD)" 1(0.1362)|(0.1362)[(0.1362)[(0.1362)|(0.1362)|(0.1362)|(0.1362)|(0.1362)

n=35 | @wuun 0 0 0 0 0 0 0 0
MAPE | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3616 | 0.3616
(SD)  |(0.0788)|(0.0788)|(0.0788)|(0.0788)[(0.0788)[(0.0788)[(0.0788)|(0.0788)

n=50 | AwvuN 0 0 0 0 0 0 0 0
MAPE | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672 | 0.2672
(SD)  [(0.0553){(0.0553)[(0.0553)[(0.0553)[(0.0553)[(0.0553)[(0.0553)[(0.0553)
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sTAUANNTUIUT
X, X, X X,, X,X,)

17722 27173

(XX, X,X,, X,X,)

27 3 724

YUIA

9819

#1

#2

#3

#6

#7

#8

(0.15,0.50,0.15)
(0.60,0.50,0.60)
(ﬁw,ﬂmq,éﬁ)
(A9, nA19,NAN)

n=20

AMVUN
MAPE

0
0.9107
(0.2204)

0
0.9107
(0.2204)

0
0.9107
(0.2204)

0
0.9107
(0.2204)

2
0.9056
(0.2087)

2
0.9056
(0.2087)

AUVN
MAPE

0.6317
(0.1435)

0.6317
(0.1435)

0.6317
(0.1435)

0.6317
(0.1435)

0.6317
(0.1435)

0.6317
(0.1435)

0.6290
(0.1409)

0.6290
(0.1409)

AMUUN
MAPE

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

AVUN
MAPE

R IIE
MAPE

7
0.8293
(0.1907)

0.6290
(0.1409)

0.8293
(0.1907)

2
0.6290
(0.1409)

0.9009
(0.2057)

0.9009
(0.2057)

0.6290

0.6290

AMUUN
MAPE

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.5948
(0.1298)

3
0.4512

(0.0939)

#21

0.5948
(0.1298)

3
0.4512

(0.0939)

#22

0.8293
(0.1907)

3
0.5948
(0.1298)

3
0.4512

(0.0939)

#23

0.8293
(0.1907)

3
0.5948
(0.1298)

3
0.4512

(0.0939)

#24

AWVUN
MAPE

0.8957
(0.2109)

0.8957
(0.2109)

24
0.9009
(0.2057)

24
0.9009
(0.2057)

34
0.8957
(0.2109)

34
0.8957
(0.2109)

AWVUN
MAPE

AWVUN
MAPE

0.5948
(0.1298)

3
0.4512
(0.0939)

0.5948
(0.1298)

3
0.4512
(0.0939)

0.6281
(0.1388)

0.6281
(0.1388)

0.6281
(0.1388)

0.6281
(0.1388)

0.6281
(0.1388)

0.6281
(0.1388)

0.4703

(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)

0.4703
(0.0996)
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sTAUANNTUIUT
X, X, X X,, X,X,)

17722 27173

(XX, X,X,, X,X,)

27 3 724

YUIA

9819

qn 1o

#1

#2

#3

#4

#5

#6

#7

#8

(0.55,0.65,0.65)
(0.45,0.45,0.55)
(A9, PA19,NAN)
(A9, nA19,NAN)

n=20

o =
AULUUN

MAPE

o a
AWLUUN

MAPE

o =
AL UN

MAPE

12
1.0520
(0.2493)

1
0.7554
(0.1678)

70,0000 |
» 54

1
0.5651

___________ (0.1199){(0.1199)[(0.1199)|(0.1199)((0.1199)|(0.1199)
vt oo fuanto [ o000 | a0ono [ 00000 | 0o |

#9

12
1.0520
(0.2493

0.7554
(0.1678)

o

1
0.5651

#10

13
1.1514
(0.2729)

13
1.1514
(0.2729)

14
1.1537
(0.2734)

14
1.1537
(0.2734)

0.7554
(0.1678)

1
0.5651

#11

0.7554
(0.1678)

1
0.5651

#12

0.7554
(0.1678)

1
0.5651

#13

0.7554
(0.1678)

12
1.0520
(0.2865)

2

0.8147
(0.1876)

12
1.0520
(0.2865)

2
0.8147
(0.1876)

1
0.5651

0.5854
(0.1260)

0.5854
(0.1260)

#14

AVUN
MAPE

2
1.1743
(0.2865)

11.6306

2
1.1743
(0.2865)

11.6306

2
1.1743
(0.2865)

11.6306

2
1.1743
(0.2865)

11.6306

13
1.1514
(0.2729)

13
1.1514
(0.2729)

10.8341

10.8341

R IIE
MAPE

2
0.8147
(0.1876)

2
0.8147
(0.1876)

2
0.8147
(0.1876)

2
0.8147
(0.1876)

0.8107
(0.1841)

0.8107
(0.1841)

3
0.8107
(0.1841)

3
0.8107
(0.1841)

AMUUN
MAPE

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

AWVUN
MAPE

1.1598
(0.2685)

10.2486

1.1598
(0.2685)

10.2486

1.1537
(0.2734)

1.1537
(0.2734)

11.0813

11.0813

1.1598
(0.2685)

10.2486

1.1598
(0.2685)

10.2486

AN
MAPE

3
0.8107
(0.1841)

3
0.8107
(0.1841)

0.8093
(0.1813)

0.8093
(0.1813)

4
0.8093
(0.1813)

4
0.8093
(0.1813)

4
0.8093
(0.1813)

4
0.8093
(0.1813)

AMuUN
MAPE

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)

0.5854
(0.1260)
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sEAUANUFUWUT
(XIXZ’ X, X, X1X4) UYUIA an la
(XX, X,X,, X,X,) | f0d #1 #2 #3 #4 #5 #6 #7 #8
(0.20,0.10,0.10) | n=20 | fwwudi | 0 0 0 0 0 0 2 2
(0.75,0.75,0.20) MAPE | 0.9826 | 0.9826 | 0.9826 | 0.9826 | 0.9826 | 0.9826 | 0.8795 | 0.8795
(@i |__(SD)___(0.2410)/(0.2410)|(0.2410){(0.2410)|(0.2410)(0.2410) (0.2093)(0.2093)
(qq,qq,aﬁ'w) RDMAPE [11.7180{11.7180|11.7180|11.7180|11.7180 [ 11.7180
n=35 | dwuuii | 0 0 0 0 0 0 2 2
MAPE | 0.7296 | 0.7296 | 0.7296 | 0.7296 | 0.7296 | 0.7296 | 0.6815 | 0.6815
|__(SD)__1(0.1698)(0.1698)|(0.1698)|(0.1698)|(0.1698) (0.1698)|(0.1526) (0.1526)
RDMAPE | 7.0662 | 7.0662 | 7.0662 | 7.0662 | 7.0662 | 7.0662
n=50 | dawuuit | 0 0 0 0 0 0 2 2
MAPE | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.4853 | 0.4853
| (SD) __ }(0.1101)}(0.1101)](0.1101){(0.1101)](0.1101)(0.1101)(0.1039)|(0.1039)
RDMAPE | 4.5436 | 4.5436 | 4.5436 | 4.5436 | 4.5436 | 4.5436
#9 #10 | #11 #12 | #13 | #14 | #15 | #16
n=20 | dmunii | 2 2 2 2 3 3 3 3
MAPE | 0.8795 | 0.8795 | 0.8795 | 0.8795 | 0.9587 | 0.9587 | 0.9587 | 0.9587
(SD) [(0.2093)/(0.2093)[(0.2093){(0.2093)|(0.2220)|(0.2220)(0.2220) |(0.2220)
n=35 | dwmuuit | 2 2 2 2 3 3 3 3
MAPE | 0.6815 | 0.6815 | 0.6815 | 0.6815 | 0.7237 | 0.7237 | 0.7237 | 0.7237
| (SD) __1(0.1526)/(0.1526)1(0.1526)1(0.1526)|(0.1644) |(0.1644) (0.1644) (0.1644)
RDMAPE 6.2020 | 6.2020 | 6.2020 | 6.2020
n=50 | dwmuuii | 2 2 2 2 0 0 0 0
MAPE | 0.4853 | 0.4853 | 0.4853 | 0.4853 | 0.5073 | 0.5073 | 0.5073 | 0.5073
| (SD)  [(0.1039)](0.1039)((0.1039)|(0.1039){(0.1101)|(0.1101)|(0.1101)|(0.1101)}
RDMAPE 4.5436 | 4.5436 | 4.5436 | 4.5436
#17 | #18 | #19 | #0 | #21 #22 | #23 | #24
n=20 | dwuui 3 3 4 4 4 4 4 4
MAPE | 0.9587 | 0.9587 | 0.9604 | 0.9604 | 0.9604 | 0.9604 | 0.9604 | 0.9604
| (SD)__1(0.2220)(0.2220)|(0.2253)|(0.2253)|(0.2253)}(0.2253)(0.2253) (0.2253) |
RDMAPE | 9.0056 | 9.0056 | 9.2021 | 9.2021 | 9.2021 | 9.2021 | 9.2021 | 9.2021
n=35 | dwouii | 3 3 4 4 4 4 4 4
MAPE | 0.7237 | 0.7237 | 0.7253 | 0.7253 | 0.7253 | 0.7253 | 0.7253 | 0.7253
[ __(SD)___(0.1644)/(0.1644)|(0.1665)|(0.1665)|(0.1665)|(0.1665)|(0.1665) (0.1665)]
RDMAPE | 6.2020 | 6.2020 | 6.4352 | 6.4352 | 6.4352 | 6.4352 | 6.4352 | 6.4352
n=50 | dwmuuii | o 0 0 0 0 0 0 0
MAPE | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.5073 | 0.5073
[__(SD) __|(0.1101)[(0.1101)}(0.1101)|(0.1101)[(0.1101)(0.1101)}(0.1101)|(0.1101)]
RDMAPE | 4.5436 | 4.5436 | 4.5436 | 4.5436 | 4.5436 | 4.5436 | 4.5436 | 4.5436
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sEAUANNTUWUT

XX, XX, X,X,) | WA qnlaf

(XX, X,X, X.X,) | #1081 #1 # #3 #4 #5 #6 #7 48
(0.70,0.15,040) | n=20 | fwwuit | 12 12 1 1 14 14 12 12
(0.40,0.70,0.15) MAPE | 1.0062 | 1.0062 | 1.1405 | 1.1405 | 1.1109 | 1.1109 | 1.0062 | 1.0062
(qu.dnane) | (SD)  |(0.2418)|(0.2418)|(0.2866) (0.2866)|(0.2572){ (0.2572) |(0.2418)|(0.2418)
(N4, g4 RDMAPE | '7l.r;ﬁ 13.3468 | 13.3468 | 10.4075

n=35 | duuun 1 1 1 1 1 1 2 2
MAPE | 0.7681 | 0.7681 | 0.7681 | 0.7681 | 0.7681 | 0.7681 | 0.7171 | 0.7171
(SD)  1(0.1751)(0.1751){(0.1751){(0.1751)|(0.1751){(0.1751)(0.1683)|(0.1683)

n=50 | AwVuN 1 1 1 1 1 1 2 2
MAPE 0.5296 | 0.5296 | 0.5296 | 0.5296 | 0.5296 | 0.5296 | 0.5028 | 0.5028
(SD) (0.1173)[(0.1173)[(0.1173)](0.1173)[(0.1173)[(0.1173)|(0.1097){(0.1097)

#9 #10 | #11 | #12 | #13 | #14 | #15 | #16
n=20 | dmuuii | 2 2 24 24 3 3 3 3
MAPE | 1.1330 | 1.1330 | 1.1092 | 1.1092 | 1.1252 | 1.1252 | 1.1183 | 1.1183
| (SD) __1(0.2821)/(0.2821)](0.2589)|(0.2589)|(0.2605)|(0.2605)(0.2589) (0.2605)|
RDMAPE | 12.5974 | 12.5974 | 10.2366 | 10.2366 | 11.8247 | 11.8247|11.1390 | 11.1390
n=35 | dwmuuit | 2 = 2 2 0 0 0 0
MAPE | 0.7171 | 0.7171 | 0.7171 | 0.7171 | 0.7820 | 0.7820 | 0.7820 | 0.7820

(SD)  [(0.1683)((0.1683)|(0.1683){(0.1683)|(0.1853)|(0.1853)|(0.1853)|(0.1853)

n=>50 | Auuun 2 ’) 2 2 0 0 0 0
MAPE | 0.5028 | 0.5028 | 0.5028 | 0.5028 | 0.5327 | 0.5327 | 0.5327 | 0.5327
(SD)  [(0.1097)|(0.1097)[(0.1097)|(0.1097) |(0.1137){(0.1137)(0.1205)|(0.1137)

RDMAPE [FU:0000 3 0:000¢ B 5.9523 | 5.9523 | 5.9523 | 5.9523
#17 #18 #19 #20 #21 #22 #23 #24
n=20 | @wvuuh 3 3 14 14 24 24 4 4

MAPE | 1.1233 | 1.1233 | 1.1109 | 1.1109 | 1.1092 | 1.1092 | 1.1429 | 1.1429
|__(SD) __1(0.2605)(0.2605)|(0.2572)|(0.2572)|(0.2589)|(0.2589)|(0.2892) (0.2892)]
RDMAPE | 11.6359 | 11.6359 [ 10.4075 | 10.4075 | 10.2366 | 10.2366 | 13.5878 | 13.5878
n=35 | dmuuii | o 0 4 4 4 4 4 4

MAPE | 0.7820 | 0.7820 | 0.7733 | 0.7733 | 0.7733 | 0.7733 | 0.7733 | 0.7733
|__(SD)___(0.1853)(0.1853)](0.1763)|(0.1763)|(0.1763)|(0.1763)(0.1763) (0.1763)]
RDMAPE | 9.0522 | 9.0522 | 7.8390 | 7.8390 | 7.8390 | 7.8390 | 7.8390 | 7.8390
n=50 | dwmuuit | o 0 4 4 4 4 4 4

MAPE | 0.5327 | 0.5327 | 0.5307 | 0.5307 | 0.5307 | 0.5307 | 0.5307 | 0.5307

RDMAPE | 5.9523 | 5.9523 | 5.5427 | 5.5427 | 5.5427 | 5.5427 | 5.5427 | 5.5427
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sTAUANNTUIUT
X, X, X X,, X,X,)

17722 27173

(XX, X,X,, X,X,)

27 3 724

YUIA

9819

#1

#2

#3

#5

#6

#7

#8

(0.45,0.65,0.45)
(0.80,0.65,0.80)
(A9, PA19,NAN)
(F9,n019,99)

n=20

AMVUN
MAPE

1
1.4052
(0.3530)

16.1124

1
1.4052
(0.3530)

16.1124

1
1.4052
(0.3530)

16.1124

1.4052
(0.3530)

16.1124

1
1.4052
(0.3530)

16.1124

1
1.4052
(0.3530)

16.1124

2
1.3825
(0.3525)

14.2332

2
1.3825
(0.3525)

14.2332

AMVUN
MAPE

1
0.9523
(0.2268)

1
0.9523
(0.2268)

1
0.9523
(0.2268)

1
0.9523
(0.2268)

1
0.9523
(0.2268)

1
0.9523
(0.2268)

2
0.9385
(0.2183)

2
0.9385
(0.2183)

daunuun
MAPE

0.6452
(0.1479)

0.6452
(0.1479)

0.6452
(0.1479)

0.6452
(0.1479)

0.6452
(0.1479)

0.6452
(0.1479)

0.6408
(0.1455)

0.6408
(0.1455)

AMUVN
MAPE

AN
MAPE

23
12102
(0.2943)

0.9385
(0.2183)

1.2102
(0.2943)

2
0.9385
(0.2183)

1.3792
(0.3340)

13.9632

1.3792
(0.3340)

13.9632

13.2799

13.2799

2
0.9385
(0.2183)

2
0.9385
(0.2183)

AWUUN
MAPE

0.6408
(0.1455)

0.6408
(0.1455)

0.6408
(0:1455)

0.6408
(0.1455)

3
0.8671
(0.2083)

3
0.6028

(0.1339)

#21

3
0.8671
(0.2083)

3
0.6028

(0.1339)

#22

1.2102
(0.2943)

3
0.8671
(0.2083)

3
0.6028

(0.1339)

#23

1.2102
(0.2943)

3
0.8671
(0.2083)

3
0.6028

(0.1339)

#24

AWVUN
MAPE

1.3580
(0.3329)

12.2058

1.3580
(0.3329)

12.2058

14.4598

14.4598

24
1.3792
(0.3340)

13.9632

24
1.3792
(0.3340)

13.9632

34
1.3580
(0.3329)

12.2058

34
1.3580
(0.3329)

12.2058

AMWUUN
MAPE

AWVUN
MAPE

3
0.8671
(0.2083)

3
0.6028
(0.1339)

3
0.8671
(0.2083)

3
0.6028
(0.1339)

4
0.9406
(0.2222)

4
0.9406
(0.2222)

4
0.9406
(0.2222)

4
0.9406
(0.2222)

4
0.9406
(0.2222)

4
0.9406
(0.2222)

0.6392
(0.1439)

0.6392
(0.1439)

0.6392
(0.1439)

0.6392
(0.1439)

0.6392
(0.1439)

0.6392
(0.1439)
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(X, Xp X, X, X, X,)

17722 7173

(XX, X,X,, X,X,)

2" 372 A

qn T

#1

#2

#3

#4

#5

#6

#1

#8

(0.55,0.80,0.55)

(0.85,0.80,0.85)

(PA9,g9,0A19)
(F9,79.99)

AN
MAPE

12
1.6896

(SD) |(0.4261)

20.4863

12
1.6896
(0.4261)

20.4863

13
1.6471
(0.4151)

17.4557

13
1.6471
(0.4151)

17.4557

14
1.6512
(0.4164)

17.7521

14
1.6512
(0.4164)

17.7521

12
1.6896
(0.4261)

20.4863

12
1.6896
(0.4261)

20.4863

SRIIIL]
MAPE

1
1.0916

(SD)  (0.2736)

14.7634

1
1.0916
(0.2736)

14.7634

1
1.0916
(0.2736)

14.7634

1
1.0916
(0.2736)

14.7634

1
1.0916
(0.2736)

14.7634

1
1.0916
(0.2736)

14.7634

2
1.0763
(0.2568)

13.1634

2
1.0763
(0.2568)

13.1634

Aaumuun
MAPE

0
0.7114

(SD) ~ [(0.1651)

0
0.7114
(0.1651)

0
0.7114
(0.1651)

0
0.7114
(0.1651)

0
0.7114
(0.1651)

0
0.7114
(0.1651)

2
0.7054
(0.1623)

2
0.7054
(0.1623)

SR
MAPE

RIS
MAPE

SRIGIIL
MAPE

(SD) __{(0.3499)
RDMAPE [F0:0(

o
1.4023

= T

23
0.9511

(SD)  1(0.2510)

2
0.7054
(0.1623)

1.4023
(0.3499)

23
0.9511
(0.2510)

2
0.7054
(0.1623)

1.6345
(0.4023)

I 16.5558

1.6345
(0.4023)

16.5558

1.6471
(0.4151)

17.4557

1.6471
(0.4151)

17.4557

24
1.0683
(0.2524)

12.3223

24
1.0683
(0.2524)

12.3223

3
1.0658
(0.2601)

12.0593

3
1.0658
(0.2601)

12.0593

2
0.7054
(0.1623)

2
0.7054
(0.1623)

3
0.6553
(0.1482)

#21

3
0.6553
(0.1482)

#22

1.4023
(0.3499)

23
0.9511
(0.2321)

3
0.6553

(0.1482)

#23

1.4023
(0.3499)

23
0.9511
(0.2601)

3
0.6553

(0.1482)

#24

@uui
MAPE

RDMAPE

1.6208
(0.4025)

15.5816

1.6208
(0.4025)

15.5816

1.6896
(0.4261)

20.4863

1.6896
(0.4261)

20.4863

24
1.6345
(0.4023)

16.5558

24
1.6345
(0.4023)

16.5558

34
1.6208
(0.4025)

15.5816

34
1.6208
(0.4025)

15.5816

SRIGIILL
MAPE

34
1.0433
(0.2484)

34
1.0433
(0.2484)

4
1.0782
(0.2675)

13.3605

4
1.0782
(0.2675)

13.3605

24
1.0683
(0.2524)

12.3223

24
1.0683
(0.2524)

12.3223

34
1.0433
(0.2484)

34
1.0433
(0.2484)

RDMAPE
SRIGIILL
MAPE

RDMAPE

(0.1482)

(0.1482)

4
0.7042

(0.1606)

4
0.7042
(0.1606)

4
0.7042
(0.1606)

4
0.7042
(0.1606)
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XX, XX
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XX,
(XX, X,X,, X,X,)

qn T

#1

#2

#3

#4 #5

#6

#1

#8

(0.95,0.80,0.90)
(0.90,0.95,0.80)
CREAR:6)
CREAR:6)

AN
MAPE

123
2.1485

(0.5419)
26.7116

y <
AULVUN

MAPE

Y <
AULVUN

MAPE

12
1.1462

(0.2802)

12
0.7641
(0.1933)

#9

124
1.6956
(0.4243)

12
1.1462

123
2.1485

(0.5419)

13
1.3493
(0.3322)

(0.2802)

-

12,

0.7641
(0.1933)

17.7160

124
1.6956
(0.4243)

134
2.2381

(0.5600)
31.9973
13
1.3493
(0.3322)

17.7160(15.4913

14
1.3238
(0.3199)

134
2.2381
(0.5600)

1.3238

15.4913

1
0.8579
(0.2054)

12.2789

1 14
0.8579 | 0.8362
(0.2054)((0.2001)

12.2789

14
0.8362
(0.2001)

#11

#12

123
2.1485

(0.5419)

12
1.1462
(0.2802)

12
0.7641
(0.1933)

#15

124
1.6956
(0.4243)

12
1.1462
(0.2802)

12
0.7641

(0.1933)

#16

SR
MAPE

RDMAPE

138
2.1485
(0.5419)

26.7116

234
2.1549
(0.5479)

27.0860

RIS
MAPE

23
1.3354
(0.3342)

16.5033

23
1.3354
(0.3342)

16.5033

124
1.6956
(0.4243)

24

1.3153
(0.3204)

14.7498

234
2.1549
(0.5479)

27.0860

26.7116

31.9973

123
2.1485
(0.5419)

26.7116

234
2.1549
(0.5479)

27.0860

24
1.3153
(0.3204)

14.7498

13
1.3493
(0.3322)

17.7160

13
1.3493
(0.3322)

17.7160

23
1.3354
(0.3342)

16.5033

23
1.3354
(0.3342)

16.5033

SRIGIIL
MAPE

2
0.8367
(0.2054)

2
0.8367
(0.2054)

24
0.8257
(0.1959)

24
0.8257
(0.1959)

3
0.8695
(0.2088)

13.7899

3
0.8695
(0.2088)

13.7899

3
0.8695
(0.2088)

13.7899

3
0.8695
(0.2088)

13.7899

#21

#22

#23

#24

@uui
MAPE

RDMAPE

31.9973

27.0860

SRIGIILL
MAPE

34
1.3587
(0.3372)

18.5374

34
1.3587
(0.3372)

18.5374

(0.4243)

14
1.3238
(0.3199)

154913

124
1.6956
________ (0.4243)
31.9973
14
1.3238
(0.3199)

15.4913

24
1.3153
(0.3204)

14.7498

234
2.1549
(0.5479)

27.0860

134
2.2381
(0.5600)

31.9973

234
2.1549
(0.5479)

27.0860

24
1.3153
(0.3204)

14.7498

34
1.3587
(0.3372)

18.5374

34
1.3587
(0.3372)

18.5374

RDMAPE
SRIGIILL
MAPE

RDMAPE

3
0.8695
(0.2088)

3
0.8695
(0.2088)

13.7899

14
0.8362
(0.2001)

13.7899

14
0.8362
(0.2001)

24
0.8257
(0.1959)

24
0.8257
(0.1959)

4
0.8592
(0.2064)

12.4528

4
0.8592
(0.2064)

12.4528
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= ada A s
3Jﬂ1i!L%ﬂLHN!,!‘]J‘]J‘IJﬂ9’ITlﬂJWﬁmmﬂi M =0lRaY o=5

seRuaNUFURUS
(XX, X X, X,X,) | 19 qn e
(XX, X,X,, X,X,) | fodi #1 #2 #3 #4 #5 #6 #7 #3
(035005025 | n=20 | fwwwdt | 1 1 1 1 1 1 2 2
(0.25,0.35,0.05) MAPE | 13561 | 1.3561 | 1.3561 | 1.3561 | 1.3561 | 1.3561 | 1.2642 | 1.2642
@ | (SD) _[(0.2766)](0.2766)|(0.2766)|(0.2766)|(0.2766)|(0.2766)|(0.2579) (0.2766)
D! RDMAPE | 7.2720 | 7.2720 | 7.2720 | 7.2720 | 7.2720 | 7.2720

n=35 | @uuun 0 0 0 0 0 0 2 2
MAPE | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8202 | 0.8202
(SD)  1(0.1676)|(0.1676)|(0.1676)|(0.1676)|(0.1676)|(0.1676){(0.1591)|(0.1676)

n=50 | AWVUN 0 0 0 0 0 0 2 2
MAPE | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6527 | 0.6527
(SD)  [(0.1248)((0.1248)|(0.1248)((0.1248)[(0.1248) |(0.1248)((0.1201)|(0.1248)

#9 #10 #11 #12 #13 #14 #15 #16
n=20 | @3uuun 2 2 2 2 0 0 0 0
MAPE | 1.2642 | 1.2642 | 1.2642 | 1.2642 | 1.3788 | 1.3788 | 1.3788 | 1.3788

| (SD)__1(0.2579)/(0.2579)|(0.2579)|(0.2579)|(0.2813)|(0.2813)|(0.2813)| (0.2813)
=

n=35 | dwvun | 2 2 2 2 0 0 0 0
MAPE 0.8202 | 0.8202 | 0.8202 | 0.8202 | 0.8640 | 0.8640 | 0.8640 | 0.8640
(SD) (0.1676)((0.1676){(0.1676){(0.1676)[(0.1676)((0.1676)|(0.1591){(0.1676)

n=50 | MuvuN 2 2 2 2 0 0 0 0
MAPE 0.6527 | 0.6527 | 0.6527 | 0.6527 | 0.6781 | 0.6781 | 0.6781 | 0.6781
(SD) (0.1248)((0.1248)((0.1248)((0.1248)[(0.1248)((0.1248)|(0.1201){(0.1248)

RDMAPE [£0:00007 0:000¢ n 3.8960 | 3.8960 | 3.8960 | 3.8960
#17 #18 #19 #0 w1 #22 #23 #24
n=20 | @uuun 0 0 4 4 4 4 4 4

MAPE | 1.3788 | 1.3788 | 1.3530 | 1.3530 | 1.3530 | 1.3530 | 1.3530 | 1.3530
(SD)  [(0.2813)((0.2813)((0.2760){(0.2760)|(0.2760)|(0.2760)|(0.2760)|(0.2760)

n=35 | @wuun 0 0 0 0 0 0 0 0
MAPE | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8640 | 0.8640
(SD)  {(0.1676)[(0.1676)|(0.1676){(0.1676)|(0.1676) |(0.1676)|(0.1676)|(0.1676)

n=50 | AwvuN 0 0 0 0 0 0 0 0
MAPE | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6781 | 0.6781
(SD)  |(0.1248)((0.1248)|(0.1248)[(0.1248)[(0.1248)[(0.1248)[(0.1201)|(0.1248)
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HAZAINIY
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X, X, X X,, X,X,)

17722 27173

(XX, X,X,, X,X,)

27 3 724

YUIA

9819

#1

#2

#3

#5

#6

#7

#8

(0.15,0.50,0.15)
(0.60,0.50,0.60)
(ﬁw,ﬂmq,éﬁ)
(A9, nA19,NAN)

n=20

AMVUN
MAPE

0
2.0482
(0.4870)

13.5532

0
2.0482
(0.4870)

13.5532

0
2.0482
(0.4870)

13.5532

2.0482
(0.4870)

13.5532

0
2.0482
(0.4870)

13.5532

0
2.0482
(0.4870)

13.5532

2
2.0384
(0.4243)

13.0070

2
2.0384
(0.4243)

13.0070

AUVN
MAPE

0
1.3895
(0.2696)

0
1.3895
(0.2696)

0
1.3895
(0.2696)

0
1.3895
(0.2696)

0
1.3895
(0.2696)

0
1.3895
(0.2696)

2
1.3801
(0.2677)

2
1.3801
(0.2696)

AMUUN
MAPE

0.9731
(0.1796)

0.9731
(0.1796)

0.9731
(0.1796)

0.9731
(0.1796)

0.9731
(0.1796)

0.9731
(0.1796)

0.9645
(0.1775)

0.9645
(0.1790)

AVUN
MAPE

R IIE
MAPE

7
1.8038
(0.4177)

1.3801
(0.2696)

1.8038
(0.4177)

2
1.3801
(0.2696)

1.9743
(0.4514)

1.9743
(0.4514)

12.3110

12.3110

1.3801
(0.2696)

1.3801
(0.2696)

AMUUN
MAPE

0.9645
(0.1790)

0.9645
(0.1790)

0.9645
(0.1790)

0.9645
(0.1790)

3
1.2912
(0.2696)

3
0.9158

(0.1685)

#21

3
1.2912
(0.2696)

3
0.9158

(0.1685)

#22

1.8038
(0.4177)

3
1.2912
(0.2677)

3
0.9158

(0.1685)

#23

1.8038
(0.4177)

3
1.2912
(0.2696)

3
0.9158

(0.1685)

#24

AWVUN
MAPE

1.9698
(0.4504)

1.9698
(0.4504)

12.8022

12.8022

24
1.9743
(0.4514)

24
1.9743
(0.4514)

34
1.9698
(0.4504)

34
1.9698
(0.4504)

AWVUN
MAPE

AWVUN
MAPE

1.2912
(0.2505)

3
0.9158
(0.1685)

1.2912
(0.2505)

3
0.9158
(0.1685)

4
1.3768
(0.2671)

4
1.3768
(0.2671)

1.3768
(0.2671)

1.3768
(0.2671)

1.3768
(0.2671)

1.3768
(0.2671)

0.9632

(0.1776)

0.9632
(0.1776)

0.9632
(0.1776)

0.9632
(0.1776)

0.9632
(0.1776)

0.9632
(0.1794)
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HAZAINIY

sTAUANNTUIUT
X, X, X X,, X,X,)
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27 3 724

YUIA

9819

qn 1o

#1

#2

#3

#4

#5

#6

#7

#8

(0.55,0.65,0.65)
(0.45,0.45,0.55)
(A9, PA19,NAN)
(A9, nA19,NAN)

n=20

o =
AULUUN

MAPE

o a
AWLUUN

MAPE

o =
AL UN

MAPE

12
1.8976

1
1.3629
(0.3093)

1
1.0195

#9

(0.4560)|(

12
1.8976
0.4560

1.3629

(0.3093)
0.0000 |

1
1.0195

(0.2183)

___________ (0.2183) (0.2183)[(0.2183)[(0.2183)(0.2183)
vt oo fuanio [ 00000 | 00000 [ 00000 | 0o |

#10

13
2.0984
(0.4859)

10.5810

13
2.0984
(0.4859)

10.5810

14
2.1039
(0.4972)

10.8714

14
2.1039
(0.4972)

10.8714

1
1.3629

(0.3093)

1
1.0195

#11

1
1.3629
(0.3093)

1
1.0195

#12

1
1.3629
(0.3093)

1
1.0195

#13

1
1.3629
(0.3093)

1
1.0195

#14

12
1.8976
(0.4560)

2

1.4930
(0.3388)

12
1.8976
(0.4560)

2
1.4930
(0.3388)

1.0825
(0.2318)

1.0825
(0.2318)

AVUN
MAPE

2
2.2216

(0.5210)

17.0738

2
2.2216

(0.5210)

17.0738

2
2.2216
(0.5210)

17.0738

2
2.2216
(0.5210)

17.0738

13
2.0984
(0.4859)

10.5810

13
2.0984
(0.4859)

10.5810

15.3899

15.3899

R IIE
MAPE

2
1.4930

(0.3388)

2
1.4930

(0.3388)

2
1.4930
(0.3388)

2
1.4930
(0.3388)

3
1.4767
(0.3280)

3
1.4767
(0.3280)

3
1.4767
(0.3280)

3
1.4767
(0.3280)

AMUUN
MAPE

1.0825

(0.2294)

1.0825

(0.2294)

1.0825
(0.2318)

1.0825
(0.2318)

1.0687
(0.2288)

1.0687
(0.2288)

1.0687
(0.2288)

1.0687
(0.2294)

AWVUN
MAPE

2.1634

(0.5009)

14.0080

2.1634

(0.5009)

14.0080

2.1039
(0.4972)

10.8714

2.1039
(0.4972)

10.8714

15.6373

15.6373

2.1634
(0.5009)

14.0080

2.1634
(0.5009)

14.0080

AN
MAPE

3
1.4767

(0.3280)

3
1.4767

(0.3280)

4
1.4802
(0.3359)

4
1.4802
(0.3359)

4
1.4802
(0.3359)

4
1.4802
(0.3359)

4
1.4802
(0.3359)

4
1.4802
(0.3359)

AMuUN
MAPE

1.0687

(0.2318)

1.0687

(0.2318)

1.0713
(0.2294)

1.0713
(0.2294)

1.0713
(0.2294)

1.0713
(0.2294)

1.0713
(0.2294)

1.0713
(0.2294)
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HAZAINIY

sEAUANNTUIUT
(X X, XX, X,X,)
XX, X X, X X)

#1

#2

#3

#5

#6

#1

#8

(0.20,0.10,0.10)
(0.75,0.75,0.20)
@adn)
(g8

AN
MAPE

0
1.8576

(0.4464)

17.1027

0
1.8576

(0.4464)

17.1027

0
1.8576

(0.4464)

17.1027

1.8576
(0.4464)

17.1027

0
1.8576

(0.4464)

17.1027

0
1.8576

(0.4464)

17.1027

Gauuun
MAPE

0
1.3652
(0.3015)

11.0454

0
1.3652
(0.3015)

11.0454

0
1.3652
(0.3098)

11.0454

0
1.3652
(0.3098)

11.0454

0
1.3652
(0.3098)

11.0454

0
1.3652
(0.3098)

11.0454

RG]
MAPE

0
0.7215
(0.1545)

0
0.7215
(0.1545)

0
0.7215
(0.1545)

0
0.7215
(0.1545)

0
0.7215
(0.1545)

0
0.7215
(0.1545)

2
1.5863
(0.3720)

2
1.2294
(0.2790)

2
0.6784
(0.1453)

#15

2
1.5863
(0.3720)

2
1.2294
(0.2790)

2
0.6784
(0.1453)

#16

SR IIEG
MAPE

RIGIIE]
MAPE

1.5863
(0:3720)

1.2294
(0.3015)

2
0.6784

(0.3720)

1.2294

(0.3015)

2
0.6784

(0.1545)

#17

(0.1545)

#18

(0.3720)

1.2294

(0.2790)

2
0.6784

(0.1453)

#19

(0.3720)

1.2294
(0.2790)

2
0.6784

(0.1453)

#20

15.5141

15.5141

3
1.8324

(0.4243)

15.5141

3
1.8324

(0.4243)

15.5141

3
1.3245
(0.2942)

3
1.3245
(0.2942)

3
1.3245
(0.2942)

3
1.3245
(0.2942)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

AWUUN
MAPE

3
1.8324

(0.4243)

15.5141

3
1.8324

(0.4243)

15.5141

4
1.8424
(0.4354)

16.1445

4
1.8424
(0.4354)

16.1445

16.1445

16.1445

16.1445

16.1445

SR
MAPE

3
1.3245
(0.2942)

3
1.3245
(0.2942)

4
1.3284
(0.3015)

4
1.3284
(0.3015)

4
1.3284
(0.3015)

4
1.3284
(0.3015)

4
1.3284
(0.3015)

4
1.3284
(0.3015)

SR
MAPE

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)

0.7215
(0.1545)
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LAY

(X, Xp X, X, X, X,)
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(XX, X,X,, X,X,)

2" 372 A

sEAUANNTUIUT

#1

#2

#3

#5

#6

#1

#8

(0.70,0.15,0.40)
(0.40,0.70,0.15)
(g4,M1,n19)
(MA4,§9,A1)

AN
MAPE

SRIIIL]
MAPE

12
1.8149

1

1.4236

12
1.8149

0.4361) (0.4361)

P

0

1
1.4236

(0.3231)|(0.3231)

10.0650

10.0650

1
2.1567
(0.5183)

0] 18.8338

(

2.1567
0.5183)

18.8338

14
2.0658
(0.4786)

13.8237

14
2.0658
(0.4786)

12
1.8149
(0.4361)

1
1.4236
(0.3231)

10.0650

(

1
1.4236
0.3231)

10.0650

1
1.4236
(0.3231)

10.0650

1
1.4236
(0.3231)

10.0650

2
1.2934
(0.2935)

Aaumuun
MAPE

1
0.9627

1
0.9627

(0.2061)((0.2061)

1
0.9627
(0.2061)

(

1
0.9627
0.2061)

1
0.9627
(0.2061)

1
0.9627
(0.2061)

2
0.9069
(0.1942)

#15

12
1.8149
(0.4361)

2
1.2934
(0.2935)

2
0.9069

(0.1942)

#16

SR
MAPE

RDMAPE

2.1283

(0.4991)|(0.4991)

17.2674

17.2674

2.0254
(0.4750)

11.5977

(

2.0254
0.4750)

11.5977

15.3501

15.3501

3
2.0935
(0.4848)

15.3501

3
2.0935
(0.4848)

15.3501

RIS IIE]
MAPE

SRIGIIL
MAPE

2
1.2934

2
1.2934

(0.3265)](0.3265)

2
0.9069

2
0.9069

(0.1942)](0.1942)

2
1.2934
(0.2935)

2
0.9069

(0.1942)

#19

(

(

2
1.2934
0.2935)

2
0.9069

0.1942)

#20

0
1.4618
(0.3247)

13.0218

0
1.4618
(0.3247)

13.0218

0
1.4618
(0.3247)

13.0218

0
1.4618
(0.3247)

13.0218

3
0.9712
(0.2079)

3
0.9712
(0.2079)

3
0.9712
(0.2079)

3
0.9712
(0.2079)

@uui
MAPE

RDMAPE

2.0935
(0.4848)

15.3501

2.0935
(0.4848)
15.3501

14
2.0658
(0.4786)

13.8237

(

14
2.0658
0.4786)

13.8237

2.0254
(0.4750)

11.5977

2.0254
(0.4750)

11.5977

17.5980

17.5980

SRIGIILL
MAPE

0
1.4618
(0.3247)

13.0218

0
1.4618
(0.3247)
13.0218

4
1.4386
(0.3265)

11.2247

4
1.4386

(0.3265)

11.2247

4
1.4386
(0.3265)

11.2247

4
1.4386
(0.3265)

11.2247

4
1.4386
(0.3265)

11.2247

4
1.4386
(0.3265)

11.2247

RDMAPE
SRIGIILL
MAPE

RDMAPE

3
0.9712
(0.2079)

3
0.9712
(0.2079)

4
0.9649
(0.2066)

4
0.9649

(0.2066)

4
0.9649
(0.2066)

4
0.9649
(0.2066)

4
0.9649
(0.2066)

4
0.9649
(0.2066)
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(X, X, XX, X, X,)
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(XX, X,X,, X,X,)

27 3 724

YUIA

9819

qn 1o

#1

#2

#3

#4

#5

#6

#7

#8

(0.45,0.65,0.45)
(0.80,0.65,0.80)
(A9, PA19,NAN)
(F9,n019,99)

n=20

AMVUN
MAPE

12
2.5826
(0.5734)

18.2248

12
2.5826
(0.5734)

18.2248

13
2.5382
(0.5395)

16.1923

13
2.5382
(0.5395)

16.1923

14
2.6212
(0.5820)

19.9918

14
2.6212
(0.5820)

19.9918

12
2.5826
(0.5734)

18.2248

12
2.5826
(0.5734)

18.2248

AMVUN
MAPE

1
1.7856
(0.3761)

14.0832

1
1.7856
(0.3761)

14.0832

1
1.7856
(0.3761)

14.0832

1
1.7856
(0.3761)

14.0832

1
1.7856
(0.3761)

14.0832

1
1.7856
(0.3761)

14.0832

2
1.7413
(0.3633)

11.2528

2
1.7413
(0.3633)

11.2528

daunuun
MAPE

1
1.1764
(0.2346)

1
1.1764
(0.2346)

1
1.1764
(0.2346)

1
1.1764
(0.2346)

1
1.1764
(0.2346)

1
1.1764
(0.2346)

2
1.1643
(0.2295)

2
1.1643
(0.2295)

AMUVN
MAPE

AN
MAPE

23
2.1845
(0.4643)

1.7413
(0.3633)

11.2528

2.1845
(0.4643)

2
1.7413
(0.3633)

11.2528

2.5587
(0.5501)

17.1307

2.5587
(0.5501)

17.1307

2.5382
(0.5395)

16.1923

2.5382
(0.5395)

16.1923

2
1.7413
(0.3633)

11.2528

2
1.7413
(0:3633)

11.2528

AWUUN
MAPE

2
1.1643
(0.2295)

2
1.1643
(0.2295)

2
1.1643
(0:2295)

2
1.1643
(0.2295)

3
1.5652
(0.3170)

3
1.0856

(0.2086)

#21

3
1.5652
(0.3170)

3
1.0856

(0.2086)

#22

2.1845
(0.4643)

3
1.5652
(0.3170)

3
1.0856

(0.2086)

#23

2.1845
(0.5395)

3
1.5652
(0.3170)

3
1.0856

(0.2086)

#24

AWVUN
MAPE

2.5013
(0.4697)

14.5054

2.5013
(0.4697)

14.5054

2.6212
(0.5820)

19.9918

2.6212
(0.5820)

19.9918

24
2.5587
(0.5501)

17.1307

24
2.5587
(0.5501)

17.1307

34
2.5013
(0.4697)

14.5054

34
2.5013
(0.4697)

14.5054

AMWUUN
MAPE

AWVUN
MAPE

3
1.5652

3
1.5652

(0.3170)

3
1.0856

(0.3170)

3
1.0856

(0.2086)

(0.2086)

4
1.7618

(0.3699)

12.5626

4
1.7618
(0.3699)

12.5626

4
1.7618
(0.3699)

12.5626

4
1.7618
(0.3699)

12.5626

4
1.7618
(0.3699)

12.5626

4
1.7618
(0.3699)

12.5626

4
1.1623

(0.2256)

4
1.1623
(0.2256)

4
1.1623
(0.2256)

4
1.1623
(0.2256)

4
1.1623
(0.2256)

4
1.1623
(0.2256)
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HAZAINIY
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2" 372 A

qn T

#1

#2

#3

#4

#5

#6

#1

#8

(0.55,0.80,0.55)

(0.85,0.80,0.85)

(PA9,g9,0A19)
(F9,79.99)

AN
MAPE

12
3.1960
(0.8374)

26.2539

12
3.1960
(0.8374)

26.2539

13
3.1309
(0.8204)

23.6825

13
3.1309
(0.8204)

23.6825

14
3.1409
(0.8230)

24.0787

14
3.1409
(0.8230)

24.0787

12
3.1960
(0.8374)

26.2539

12
3.1960
(0.8374)

26.2539

SRIIIL]
MAPE

12
2.0311
(0.5120)

18.3007

12
2.0311
(0.5120)

18.3007

13
2.0131
(0.5074)

17.2523

13
2.0131
(0.5074)

17.2523

14
2.0407
(0.5144)

18.8571

14
2.0407
(0.5144)

18.8571

12
2.0311
(0.5120)

18.3007

12
2.0311
(0.5120)

18.3007

Aaumuun
MAPE

1
1.3081
(0.3153)

10.5823

1
1.3081
(0.3153)

10.5823

1
1.3081
(0.3153)

10.5823

1
1.3081
(0.3153)

10.5823

1
1.3081
(0.3153)

10.5823

1
1.3081
(0.3153)

10.5823

2
1.2935
(0.3117)

2
1.2935
(0.3117)

#9

#10

#11

#12

#13

#14

SR
MAPE

RDMAPE

25
3.0110
(0.7890)

18.9447

RIS IIE]
MAPE

SRIGIIL
MAPE

23
1.7169
(0.4328)

2
1.2935
(0.3117)

234
2.5314
(0.6633)

23
1.7169
(0.4328)

2
1.2935
(0.3117)

24
3.0960
(0.8112)

22.3035

234
2.5314
(0.6633)

13
3.1309
(0.8204)

23.6825

13
3.1309
(0.8204)

23.6825

3.0110
(0.7890)

18.9447

24
1.9938
(0.5026)

16.1278

24
1.9938
(0.5026)

16.1278

13
2.0131
(0.5074)

17.2523

13
2.0131
(0.5074)

17.2523

2
1.2935
(0.3117)

2
1.2935
(0.3117)

3
1.1829
(0.2851)

#21

3
1.1829
(0.2851)

#22

23
1.7169
(0.4328)

3
1.1829

(0.2851)

#23

(0.7890)

23
1.7169
(0.4328)

3
1.1829

(0.2851)

#24
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MAPE

RDMAPE

3.0494
(0.7990)

20.4641

2.5314
(0.6633)

SRIGIILL
MAPE

34
1.9805
(0.4992)

15.3543

34
1.9805
(0.4992)

15.3543

3.1409
(0.8230)

3.1409
(0.6633)

24.0787

24
3.0960
(0.8112)

22.3035

14
2.0407
(0.5144)

18.8571

14
2.0407
(0.5144)

18.8571

24
1.9938
(0.5026)

16.1278

234
2.5314
(0.6633)

24
1.9938
(0.5026)

16.1278

34
3.0494
(0.7990)
20.4641
34
1.9805
(0.4992)

15.3543

234
2.5314
(0.7990)

34
1.9805
(0.4992)

15.3543

RDMAPE
SRIGIILL
MAPE

RDMAPE

3
1.1829
(0.2851)

3
1.1829
(0.2851)

4
1.2893

(0.3107)

4
1.2893
(0.3107)

4
1.2893
(0.3107)

4
1.2893
(0.3107)

4
1.2893
(0.3107)

4
1.2893
(0.3107)
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XX, XX

17722 7173

XX,
(XX, X,X,, X,X,)

qn T

#1 #2 #3

#4

#5

#6

#1

#8

(0.95,0.80,0.90)
(0.90,0.95,0.80)
CREAR:6)
CREAR:6)

AN
MAPE

4.1968
(1.1344)

33.1937

124
3.1509
(0.8517)

123 123
4.1968

(1.1344)

y <
AULVUN

MAPE

Aaumuun
MAPE

2.0691
(0.5384)

12
13793
(0.3450)

12 12
2.0691

(0.5384)

13
2.6915
(0.7003)

30.0807

134
4.5938
(1.2417)

2.6915

30.0807

124
3.1509
(0.8517)

14
2.5962
(0.6755)

25.4748

134
4.5938
(1.2417)

2.5962

25.4748

12 1
1.3793 | 1.5876
(0.3450)|(0.3971)

15.1019

1
1.5876
(0.3971)

15.1019

14
1.5386
(0.3849)

11.5493

14
1.5386
(0.3849)

11.5493

#9

#11

#12

#13

#14

123
4.1968

(1.1344)

12
2.0691
(0.5384)

12
1.3793
(0.3450)

#15

124
3.1509
(0.8517)

12
2.0691
(0.5384)

12
1.3793

(0.3450)

#16

SR
MAPE

RDMAPE

4.1968
(1.1344)

33.1937

138 234
4.2878

(1.1590)

124
3.1509
(0.8517)

36.0818

RIS
MAPE

2.6285
(0.6839)

27.0359

23 23
2.6285

(0.6839)

24

2.4786
(0.6449)

27.0359|19.7912

234
4.2878
(1.1590)

36.0818

123
4.1968
(1.1344)

33.1937

134
4.5938
(1.2417)

45.7936

123
4.1968
(1.1344)

33.1937

234
4.2878
(1.1590)

36.0818

24
2.4786
(0.6449)

19.7912

13
2.6915
(0.7003)

30.0807

13
2.6915
(0.7003)

30.0807

23
2.6285
(0.6839)

27.0359

23
2.6285
(0.6839)

27.0359

SRIGIIL
MAPE

1.5670
(0.3920)

13.6084

2 2
1.5670
(0.3920)

24
1.5147
(0.3789)
13.6084

24
1.5147
(0.3789)

3
1.6245
(0.4064)

17.7789

3
1.6245
(0.4064)

17.7789

3
1.6245
(0.4064)

17.7789

3
1.6245
(0.4064)

17.7789

#17 #18

#21

#22

#23

#24

@uui
MAPE

RDMAPE

4.5938
(1.2417)

45.7936

134 234
4.2878
(1.1590)|(0.8517)

36.0818

SRIGIILL
MAPE

2.7543
(0.7167)

33.1158

34 34
2.7543

(0.7167)

14
2.5962
(0.6755)

33.1158[25.4748

45.7936
14
2.5962
(0.6755)

25.4748

124
3.1509
(0.8517)

24
2.4786
(0.6449)

19.7912

234
4.2878
(1.1590)

36.0818

134
4.5938
(1.2417)

45.7936

234
4.2878
(1.1590)

36.0818

24
2.4786
(0.6449)

19.7912

34
2.7543
(0.7167)

33.1158

34
2.7543
(0.7167)

33.1158

RDMAPE
SRIGIILL
MAPE

1.6245
(0.4064)

RDMAPE

17.7789

3 3
1.6245
(0.4064)

14
1.5386
(0.3849)

17.7789111.5493

14
1.5386
(0.3849)

11.5493

24
1.5147
(0.3789)

24
1.5147
(0.3789)

4
1.5906
(0.3979)

15.3194

4
1.5906
(0.3979)

15.3194
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program Project;
{$SAPPTYPE CONSOLE}
uses
SysUtils,
Math;
const
samplel = 20; sample2 = 35; sample3 = 50,
sigmal = 1; sigma2 = 2; sigma3 = 3; sigma4 = 5;
iteration = 500; all_model = 32;
indepl = 3; indep2 = 4; max_cor = 10;
type
data2 = array[1..sample4] of double;
data3 = array[1..(indep2+1)] of double;
data4 = array[1..(indep2+1)] of data3;
data5 = array[1.. iteration] of double;
data7 = array[1..max_cor] of double;
data8 = array[1..all_model] of double;
data9 = array[1..indep2,1..indep2] of double;
datal0 = array[1..(indep2+1)] of data2;
data = array[l..sample4] of data3;
data6 = array[1..all_model] of data;
Setmodel = set of 1..6;
DataMape = array [1..120,1..6] of double;
CountMape = array [1..120,1..6] of integer;
var
sam,para,sqvar,num,k_para,corl,ind,clear,cor,num_start,num_end:integer;
case_cor,p_in,in_p,total,repeatl,move,movel,row,column,cc,cr:integer;
sig,temp_mapel,temp_ssel,min_mape,:double;
x_full,x_model,x_cor,x_re:data;
err_model,y model:data2;
down,up: data3;
beta_model,xty model:data3;
xtx_model,inv_xtx_model:data4;
amape,samape:double;
model_x:data6;
index_in,cova:data7,
sum_cp,acp, cp : data§;
count, sum_mape, mape : array [1..5,1..16] of double;
mat_cor,che_mat:data9;
XX,yy, select, cas: integer;
// yyy: char;
F1: TextFile;

S1, yTy : Double;



Fp, S2 : Double;

ml : SetModel;

tX : Data;

CMape : CountMape;
DMape : DataMape;
AModel: Array of integer;
label skiped;

procedure datanormal (n:integer; var z:data2);
var i,j:integer; r1,r2:double; z2:data2;
begin
randomize;
i:=1;
forj:=1tondo
22[j] :=0;
repeat
if (i<=n) then
begin

rl :=random; r2 := random;

22[i] := sqrt((-2)*In(r1))*(cos(2*pi*r2));

end
else
z2[i] = 0;
i:=it+l;
until i > n;
z =172,

end;

procedure creat_err (n:integer;variance:double;var error:data2);

var i:integer; temp,z1:data2;
begin
fori:=1 to sample3 do
begin
templ[i] :=0;
z1[i] ;== 0;
end;
/! datanormal (n,z1);
fori:=1tondo
begin
templ[i] := variance * normal;
end;
error := temp;

end;
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function creat_x(n,p:integer):data;
var i,j,k:integer; temp_in:data;
begin
for i:= 1 to sample3 do
for j:==1 to indep2 + 1 do
temp_in[i,j] :=0;
forj:=1topdo
begin
/| datanormal (n,z1);
for k:=1tondo
if j =1 then
temp_in[k,j]:= 1
else
temp_in[k,j]:= normal;
end;
Creat_x :=temp_in;

end;

function correlate_x(p :integer;var index _out,cor out:data7): boolean;

var i:integer; index,temp:data7,
begin
for i:= 1 to max_cor do
templ[i]:= 0;
index:=index_out;
in_p:= round(((p*p)-p)/2);
// if (num <= all) then
/I begin
Correlate_x := true;
for i:=in_p downto 1 do
begin
if index[i]<= 19 then
begin
templi]:= index[i]*0.05;
end
else
begin
ifi=1 then
Correlate_x := false;
index[i]:=1;
templi]:= index[i]*0.05;
index[i-1]:= index[i-1]+1;
end;

ifi=1in_p then
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index[in_p]:= index[in_p]+1;
end;
/] end;
index_out:= index;
cor_out:= temp;

end;

procedure cor_va_mat(p:integer;cor_re:data7;var cor_ma_out:data9);
var i,j,k:integer; temp1:data7;temp_out:data9;
begin
temp1l:= cor_re;
k=1,
for i:= 1 to indep2 do
for j:= 1 to indep2 do
temp_out[i,j]:=0;
fori:=1topdo
begin
forj:=1topdo
if i=j then
temp_out[i,j]:=1
else
begin
if i<j then
begin
temp_out[i,j]:= temp1[k];
ke=k+1
end
else
temp_out[i,j]:= temp_out[j,i];
end;
end;
cor_ma_out:= temp_out;

end;

function cholesky(p:integer;in_mat:data9;var solut_x:data9):boolean;
var il,j1,k1:integer;sum,sum1:double; c:data9;
begin

cholesky := true;

for il:= 1 to indep2 do

for j1:= 1 to indep2 do
clil,j1]:=0;
for k1:=1 to p do

begin



foril:=1to k1-1 do
begin
sum:=0;
forjl:=1toil-1 do
sum:=(C[il,j1]*C[k1,j1])+sum;
if C[i1,i1]=0 then
C[kl1,i1]:=0
else

begin

C[kl1,i1]:=(in_mat[k1,i1]-sum)/C[il,il];

end;
end;
sum1:=0;
for j1:=1 to k1-1 do
begin
sum1:=C[k1,j1]*C[k1,j1]+sum]l;
end;
if in_mat[k1,k1] < suml then
begin
cholesky := false;
break;
end;
C[k1,k1]:=sqrt(in_mat[k1,k1]-sum1);
end;
solut_x:=c;

end;

function x_correlate(n,p:integer;full x:data;che:data9):data;

var il,jl,kl:integer; temp_cor:data; temp:datalO;

begin
for il:= 1 to sample3 do
for j1:= 1 to indep2+1 do
begin
temp_corlil,j1]:=0;
temp[j1,il]:= 0;
end;
for il:= 1 to sample3 do
for j1:= 2 to indep2+1 do
temp[j1-1,i1]:= full_x[il,j1];
foril:=1tondo
for jl:=1to p+1 do
if j1 = 1 then

temp_cor[il,jl1]:=1
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else
forkl:=2tojl do
temp_cor[il,j1]:= (che[j1-1,k1-1]*temp[k1-1,i1]) + temp_cor[il,j1];
X_correlate:=temp_cor;

end;

procedure creat_y (n,p:integer;x:data;err:data2; var y:data2);
var i,j:integer; temp_y:data2;
begin
fori:=1 to sample3 do
temp_y[i] :=0;
fori:=1tondo
begin
forj:=1topdo
begin
temp_y[i] := temp_y[i] + x[i,j];
end;
temp_y[il:= temp_y[i] + err[il;
end;
y :=temp_y;

end;

procedure xtx (n,p:integer;x:data; var xtx_out:data4);
var i,j,k:integer; temp:data4;
begin
for i:=1 to indep1+1 do
for j:==1 to indep1+1 do
templ[i,j] := 0;
fori:=1topdo
forj:=1topdo
begin
templi,j] == 0;
fork :=1tondo
begin
templi,j]:= templ[i,j] + (x[k,il*x[k,j]);
end;
end;
Xtx_out := temp;

end;

procedure xty (n,p:integer; x:data;y:data2; var xty out:data3);
var i,j:integer; temp:data3;

begin
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fori:=1toindep2 + 1 do
templ[i] == 0;
fori:=1topdo
begin
forj:=1tondo
begin
templi] := templi] + (x[j.,i*y[j]);
end;
end;
Xty_out := temp;

end;

procedure betahat (p:integer;x:data4;y:data3;var beta_out:data3);
var i,j:integer;temp:data3;
begin
for i:=1 to p do
begin
templi]:=0;
for j:==1to p do
begin
templ[il:=temp[i]-+(x[i,j]*y[j]);
end;
end;

end;

procedure yhat(x:data;b:data3;n,p:integer;var xb:data2);
var i,j:integer;
begin
for i:=1 ton do
begin
xb[i]:=0;
for j:==1to p do
xbli]:=xblil+(x[1,j]*b[j]);
end;

end;

procedure repara_x(n,p:integer;x:data;var temp_x:data);
var il,jl:integer; mean,temp:data3;
begin
foril:=1to p do
begin
templil]:= 0;

forjl:=1tondo
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begin
temp[il]:= temp[il ]+ x[j1,i1];
end;
mean[il]:= templil]/n;
end;
foril:=2topdo
begin
forjl:=1tondo
begin
x[jL,i1]:=x[j1,i1]- mean[il];
end;
end;
temp_Xx:=Xx;

end;

procedure get_mape(x:data;y:data2;b:data3;n,p:integer;var temp_sse,temp _mape:double);
var tmp_dif,temp:double;i:integer;xb:data2;
begin
yhat(x,b,n,p,xb);
tmp_dif:=0;
for i:=1 ton do
begin
temp:=abs((y[i] - xb[i])/ y[i]);
tmp_difi=tmp_dif+temp;
end;
temp_sse:= tmp_dif;
tmp_dif:= tmp_dif/n;
temp_mape:= tmp_dif;

end;

function det(x:data4;p:integer):double;
var i,j,k:integer;temp,temp1:data4;sum:double;
begin
if (p=1) then
det:=x[1,1]
else
if (p=2) then
det:=(x[1,1]1*x[2,2])-(x[2,1]*x[1,2])
else
begin
sum:=0;
for j:=1to p-1 do
for k:=1 to p do



templ[j,k]:=x[j+1,k];
templ:=temp;
for i:=1to p do
begin
if i=1 then
begin
for j:==1 to p-1 do
for k:=1 to p-1 do
templ[k,jl:=temp1[k,j+1]
end
else
begin
for j:==1to p-1 do
for k:=1 to p-1 do
if j <i then
temp[k,j]:= temp1[k,j]
else
templk,jl:=temp1[k,j+1];
end;
sum:=sum+(power((-1),(i+1))*x[1,i]*det(temp,p-1));
end;
det:=sum;
end;

end;

function inv(x:data4;p:integer;var xin:data4): boolean; // Change to return in case inv =0 // Change it

var i,j,kr.kc,m:integer;d,cal:double;temp,temp1:data4;
begin
for i:=1 to indep2 do

for j:==1 to indep2 do

begin
xin[i,j]:=0;
templ[i,j]:=0;
temp1[i,j]:=0;
end;

d:=det(x,p);
if (d<>0) then
begin
for i:=1to p do
begin
for j:==1to p do
begin
if (i=1) then
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begin
for kr:=1 to p-1 do
for ke:=1 to p do
temp[kr,kc]:=x[kr+1,ke];
if(j=1) then
for kc:=1 to p-1 do
for kr:=1 to p-1 do
temp 1 [kr,kc]:=temp[kr,kc+1]

else
for kc:=1 to p-1 do
for kr:=1 to p-1 do
if (ke<j) then
temp 1 [kr,kc]:=temp[kr.ke]
else
temp 1 [kr,ke]:=temp[kr,ke+1];
end
else
begin

for kr:=1 to p-1 do
for kc:=1 to p do
if (kr<i) then
temp[kr,kc]:=x[kr,kc]
else
temp[kr,ke]:=x[kr+1,kc];
if j=1) then
for ke:=1 to p-1 do
for kr:=1 to p-1 do
temp1[kr,kc]:=temp[kr,kc+1]
else
for kc:=1 to p-1 do
for kr:=1 to p-1 do
if (kc<j) then
temp 1{kr,kc]:=temp[kr,kc]
else
temp1[kr,kc]:=temp[kr,kc+1];
end;
xin[j,i]:=power((-1),(i+j))*(1/d)*(det(temp1,p-1));
end;
end;
result := true;
end
else

begin
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writeln(f1,'Undefined Invert of XTX'");
result := false;
end;

end;

function Compute S(xk:integer; Betax,xTy: Data3):double;

var i : integer;

Sy : double;
begin
Sy :=0;

fori:=1to xk do
Sy := Sy + (Betax[i] * xty[i]);
Compute_S := Sy;

end;

function Compute_YTY (xk:integer; ¢Y: Data2):double;

var i : integer;

Sy : double;
begin
Sy =0;

fori:=1toxk do
Sy =8y + (cY[i] * cY[i]);
Compute_YTY := Sy;

end;

function Model(xr: data; mo: setModel):data;
var d : data;
i, 1: integer;
begin
fori:=1 to sample3 do
begin
1:=1;
d[i,1] = 0; d[i,2] := 0; d[i,3] := 0;
d[i,4] == 0; d[i,5] := 0; d[i,6] := 0;
if not (0 in mo) then
begin
dli,1] := xr[i,11;
1:=1+1;
end;
if not (1 in mo) then
begin
dli,1] := xr[i,2];

1:=1+1;
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end;
if not (2 in mo) then
begin
d[i,1] = xr[1,3];
1:=1+1;
end;
if not (3 in mo) then
begin
d[i,1] = xr[i,4];
1=1+1;
end;
if not (4 in mo) then
begin
d[i,1] = xr[i,5];
1:=1+1;
end;
if not (5 in mo) then
begin
d[i,1] == xr[1,6];
end;
end;
Model :=d;

end;

function ModelX(xr: data; mo: Array of in
1

var d : data; —

“,
o ; \J
i,j, 1: integer; £ :

begin | :H zu
j = high(mo);

fori:= 1 to sample3 do

= INUUANYUS NS

d[i,1] = xr[i,1];

dfi,2] =0;  d[i,3]:=0; c” = Q}
oo laplorii] 11T TV IVIE R El
forl:==0toj q)
d[i,1+2] = xr[i,mo[1]+1];
end;
Result :=d;

end;
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function Calc_S(n_sample,xp: integer; xr: data; yr:data2; var tempsse :double; var tempmape: double; var SCCL: double):
boolean;
var
tempxty : data3;
tempxtx : data4;
sY : double;
i:integer;
Res : Boolean;
begin
xtx(n_sample,xp,xr,tempxtx);
xty(n_sample,xp,xr,yr,tempxty);
Res := inv(tempxtx,xp,TempxTx);
betahat(xp,tempxtx,tempxty,betam);
// FPartial_stepl := Compute_S(xp,BetaM, TempXty);
Sy :=0;
fori:=1toxpdo

Sy = Sy + (BetaM[i] * Tempxty[i]);

get_mape(xr,yr,betam,n_sample,xp,tempsse,tempmape);

SCCL := Sy;
Result := Res;
end;

function TableF(Alpha: real; N_P._1: integer):Double; // Change F Value / Change it
var F : Double;
begin
if int(Alpha*100) = 1 then
begin
if int(Alpha*100) = 5 then
begin
Case N P 1 of
15: F:=4.5438;
16: F:= 4.4940;
30: F:=4.1709;
31: F:==4.1596;
46: F:=4.0517;
45: F:=4.0566;
else F:=0;
end
result :=F;

end;



function Reduce X(n_sample,xp,mk: integer; xr: data; er, yr:data2; BaseModel: Array of integer; var DMape: DataMape; var

CMape:CountMape): Boolean;

var

tempx1,Tempx2 : data;

tempxtx : data4;

sY, S1,Tyty, temp_SSEl,temp Mapel, Fp : double;

i,j,l,c : integer;
fc,fd,fe,ff: integer;
b: Array of integer;
resl : boolean;
begin
fc := high(BaseModel);
tempx 1 := ModelX(xr,BaseModel);

/I creat_y(n_sample,fc+2,Tempx1,er,yr);

if not Calc_S(n_sample,fc+2,TempX1,yr,temp_SSEl,temp Mapel,S1) then

begin
result := False;
exit;
end;
Tyty := Compute_yty(n_sample,yr);
fori:=0to fc do
begin
setlength(b,fc);
fd :=0;
for j:==0 to fc do
if j <> i then
begin
b[fd] := BaseModellj];
// write(F1,b[fd],'");
fd := fd+1;
end;

tempx2 := ModelX(x_model,b);

if not Calc_S(n_sample,fc+1,TempX2,yr,temp SSE1,temp_Mapel,S2) then

begin
result := False;
exit;

end;

Fp:=(S1-S2)/((TYTY - S1)/(n_Sample - (fc+1) -1));
/I write(f1,FP:15:6,TableF(0.05,(n_Sample - (fc+1) -1)):15:6);

ifi > 0 then

mk := mk + (fractorial(fc+1)div(fc+1));

if (FP <= TableF(0.05,(n_Sample - (k_Para-1) -1))) And (Fc > 0) then

begin
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// writeln(f1);
result := reduce_X(n_sample,xp,mk,xr,er,yr,b,DMape,CMape)
end
else
begin
if (FP <= TableF(0.05,(n_Sample - (k_para-1) -1))) then
begin
/! writeln(f1);
/! write(f1,'No X "
for 1 := mk to mk do
begin
DMapel[L,6] := (DMape[l,6] * CMape[l,6]) + Temp Mapel) / (CMape[l,6] + 1);
CMape[l,6] := CMape[1,6] + 1;
end;
end
else
begin
for | := mk to mk -1 + (fractorial(fe+1)div(fc+1)) do

begin

DMape[l,XP-FC-1] := ((DMape[l,XP-FC-1] * CMape[l,XP-FC-1]) + Temp_Mapel)/(CMape[l,XP-FC-1] + 1);

CMape[l,XP-FC-1] := CMape[l,XP-FC-1] + 1;
end;
end;
/- writeln(F1,'Select This Model',mk:5,(mk -1 + (fractorial(fc+1)div(fc+1))):5);
result := true;
end;
end;

end;

procedure CaseOfModel(A,B:array of integer);
var i,j,la,lb,lc: integer;

C,D : array of integer;

begin
la := high(A);
Lb := high(B);

fori:=0tolado
begin
setlength(C,la);
SetLength(D,Ib +2);
le ==0;
forj:=0tolbdo
begin
D[j] =B[jl;
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end;
for j:=0 to la do
if i <> j then
begin
Cllc] :=a[j];
// write(Cl[lc]:3);
lc:==lc+1;
end
else
begin
D[Ib+1] := a[j];
end;
CaseOfModel(C,D);
end;
if la <0 then
begin
for i:= 0 to 1b do
write(f1,B[i]:3);
writeln(f1);
end;

end;

begin {Main Program}
AssignFile(F1, 'outsiglind3n1_05.txt');
Rewrite(F1);
randomize;
num:= samplel;
k_para:=indep2+1;
sig :=sigmal;
case_cor :=1;
p_in:=round((((k_para-1)*(k_para-1))-(k _para-1))/2);
for corl:=1to p_in do
begin
// case_cor:=case_cor*19;
index_in[corl]:= 1,
covalcorl]:=0;

end;

for cor:=1to k_para-1 do
begin
for cc :=cor+1 to k_para-1 do
begin

write('Correlate X',Cor:1,'’X',CC:1," :=");
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readln(x_Cor[Cor,CC]);
Index_in[Cr] := int(x_cor[cor,cc]/0.05);
Cr:=Cr+l;
end;
end;
1}
SetLength(AModel,k_para-1);
for xx := 1 to k_para-1 do

AModel[xx-1] = xx;

/I For Chaeck Case
CaseofModel(AModel,[]);
while correlate_x(k_para-1,index_in,cova) do
begin
write(F1,'sample: ',num,’ ");
write(f1,'parameter: 'k_para,’ ");
writeln(fl,'sigma: ',sig:5:2,' iy
for cc:= 1 to indep2 do
for cr:=1 to indep2 do
begin
mat_cor[cc,cr]:=0;
che_mat[cc,cr]:=0;
end;
for cc:=1 to indep2+1 do
for cri= 1 to sample3 do

x_cor[ce,cr]:=0;

cor_va_mat(k_para-1,cova,mat_cor);
for xx ;=1 to k_para-1 do
begin
foryy := 1 to k_para-1 do
begin
write(fl,mat_cor[xx,yy]:7:2," ");
write(mat_cor[xx,yy]:7:2,' ");
end;
writeln(f1);
writeln;
// AModel[xx-1] = xx;
end;
if not cholesky(k para-1,mat _cor,che mat) then
begin
writeln(f1,'This case is skip');

goto skiped;
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end;
{
if k_para =4 then
total :=4
else
total .= §;
foryy :==1to 5 do
begin
for clear:= 1 to 8 do
begin
count[yy,clear]:= 0;
sum_mape[yy,clear]:= 0;
end;
end;
¥
for yy := 1 to Fractorial(K_Para-1) do
begin
for clear:= 1 to k_Para do
begin
CMapelyy,clear]:= 0;
DMapel[yy,clear]:= 0;
end;
end;
for repeatl:=1 to iteration do
begin
repeat
creat_err(num,sig,err_model);
x_full := creat_x(num,k_para);
x_cor :=x_correlate(num,k_para-1,x_full,che_mat);
x_model :=x_cor;
creat_y(num,k_para,x_model,err_model,y model);
until Reduce x(num,k para,l,x_Model,err model,Y_ Model,Amodel,DMape,CMape);
end;
writeln(f1);
114

for yy := 1 to fractorial(k_para-1) do
begin
samape:=0;
for clear:= 1 to k_para do
begin
if CMapelyy,clear]<> 0 then
begin

amape:= Dmape[yy,clear];
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end

else

begin
amape:= 0;

end;
' =" amape:12:6, 'Counter :',CMape[yy,Clear]:4);

writeln(f1,'amape of model 'clear,
samape:=(amape*CMape[yy,Clear])+samape;
end;
writeln(f1,'amape of line ',clear,' = ',samape/500:12:6);
writeln(f1);
end;
skiped:
end;
CloseFile(F1);

end.
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