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This research aimed to compare 5 decomposition methods: Regression Analysis, Ratio-
to-Moving Average, Ratio-to-Trend, Theta and Census II by using 4 accuracy values of
forecasting: MAPE, MSE, MAD and MRAE as criteria to find the suitable forecasting methods.
The forecasting accuracy was investigated by using 3 tracking signals:e , SUM / \/; , and
MTE, .

The studied data were monthly time series with 4 different trends and seasonal
variation: Total Value of Exports, Consumer Price Index (food and beverages), Quantity of the
highest Electric Power Requirement, and Production of Manufactured Goods (compressor),
from January 1996 to December 2004. Each time series data was formed into two periods of 5
years (1999 to 2003) and 8 years (1996 to 2003). Data from January 2004 to December 2004

were kept to investigate the accuracy of forecasting.

Based on the study, the optimum forecasting method of these data was Theta except
for Regression Analysis which is suitable for Quantity of Electricity Production with sizes of 5
years. From investigation of the forecasting accuracy, the optimum periods of Theta are 1, 2

and 5 months and the optimum period of Regression Analysis is 2 months.
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A1319% 24 BAAINIAIUIUATIAANUADIAAADUIATTIY 3 A1 dIMSUBYNTUNA AT 1

YR 57

iwou Y, e, (TS,) SUM, /[t (TS,)  MTE_ (TS,)
un. 2547 290.040 -9.850 9.85 -

AW, 2547 291.173 -5.893 11132 -

iin. 2547 292310 16.950 0.696862 -

1. 2547 293451 -7.341 -3.067 233521
WA, 2547 294615 23.825 7.911656 -5.50046
fiv. 2547 295.747 48033 26.83171 3237323
nA. 2547 296.902 36.748 38.73078° 70.40714
an. 2547 298.061 38.909 49.98573 1234599
A, 2547 299.224 58.516 66.63233 182.1806
A, 2547 300.393 70.287 85.43968 240.7885
We. 2547 301.566 61.024 99.86297 301.9207
5. 2547 302.743 34.967 105.7056 357.6406

WINEIMA:  Munen MIdeuImweInsel liegluaiungy

=
4.1.2 8YNIUNIANUUIA 8 1

< T A -
UNTULIAIYAN 1 YUIA 8 1l UAMAAANDBUNIATTIIUC, =

96
(Z f:i2 /96)
i=1

1 16.34 991 Control Limits ¥04 TS, 118 TS,, 710 T 32.68 @21 Control Limits ¥4 TS,

k4
AR £ 65.36 91NN1INIITYT Tracking Signal N4 3 ANNBUNY Control Limits WU TS,
vziiA10guean Control Limits ioi@ouiiguion 2547 d9u TS, oz TS, 9zliA10¢1an Control

Limits 01A0UNINYIAY 2547



M13199 25 BEAINIIAIIUATIANNUATIAINTOUIATTIY 3 AMd IS UBYNTUNA AN 1

&5

vua 81

wou S?t e, (TS,) SUMt/\/? (TS,) MTE, (TS,)
uA. 2547 289.2901 -9.100 -9.100 -
AN, 2547 290.1882 -4.908 -9.905 -
1n. 2547 291.0864 18.174 2.405 -
18, 2547 291.9845 -5.875 -0.855 -17.501
N, 2547 292.8827 25.557 10.665 2.264
iy, 2547 293.7808 49.999" 30.148 42317
nf. 2547 294.679 38.971 42.641° 82.553
an. 2547 295.5771 41393 54.522 137.929
Y. 2547 296.4753 61.265 71.825 199.090
Af. 2547 297.3734 73307 91.321 260.263
Wo. 2547 298.2716 64.318 106.464 324.086
BA. 2547 299.1697 38.540 113.057 394.502

Winema:  Muen madeunamenal lueglunlugu

a J !
4.2 Wﬁﬂ?i?tﬂiW%ﬁ@HﬂﬂJDﬁ?‘Igﬂﬁ 2

A1 Control Limits ¥04 TS, 1482 TS, v T 1.04 @21 Control Limits Y93 TS, AAun1iu +2.08
Y
NNMINNTAU Tracking Signal 14 3 ANNGUAY Control Limits WU TS, was TS, %ﬁmag

y [ 4 1 J 1 4
10N Control Limits i0IABUAUAINUT 2547 21 TS, vzlm0guen Control Limits 1o1A01

< A A - "o &£
UNTULINIYAN 2 VYUIA 5 1l UMAAANADUNINTYIIU (G, ) NN 0.52 43

IWHI8U 2547

42.1 YNTNIAVUIA 5 )
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A1319% 26 LAAINIAIUIUATIAANUADIAAADULIATIY 3 A1 dIMTUBYNTUIAIYAT 2

v 51

dou ¥, e, (TS,) SUM //t (Ts,)  MTE, (TS,)
uf. 2547 104.6596 0.640 0.640 -

AN, 2547 104.6923 2.008" 1.872° -

fin. 2547 104.7251 2.575 3.016 -

138, 2547 104.7578 4.142 4.683 10.210°
WA, 2547 104.7905 4.410 6.160 15.731
1o, 2547 104.8232 4.177 7.329 21.187
nn. 2547 104.8559 4.144 8.352 26.523
an. 2547 104.8886 4411 9372 31212
n8. 2547 104.9214 4379 10.295 35.347
Af. 2547 104.9541 3.946 11.015 39.033
W. 2547 104.9868 3.113 11.441 42.123
BA. 2547 105.0195 4.081 12.132 44.883

Winema:  Muen madeunamenal lueglunlugu

4.2.2 aYNIUNIAUVUIA 8 i

v 9 '
pynINAIAT 2 vina 8 1 synsunativzliannaiamasuinasgIu (G,

1D 0.79 31 Control Limits 404 TS, 148z TS, 0 T 1.57 21 Control Limits Y93 TS, Nfi1

9
(M0 £ 3.15 9I1ANIWIIU Tracking Signal 114 3 ANNBUNY Control Limits WU TS, 110

v v 4 [ 1 ' v
TS, 9z iiA19g1en Control Limits ioMouUNAINUT 2547 d9u TS, 9zdifn10guen Control

Limits (NDIADUEIGU 2547



A1319% 27 LAINIAIIUATIANNUADIAINADULIATYIY 3 A1 dIMTUBYNTUIAIYAT 2

87

vua 81

hou 1 S?t e, (TS) SUM, /\/; (TS,) MTE, (TS,)
un. 2547 104.7072 0.593 0.593 -

AN, 2547 104.7851 1915 1.773° -

n. 2547 104.863 2.437 2.855 -

1Y, 2547 104.9409 3.959 4.452 9.673"
WA, 2547 105.0188 4.181 5.852 14.932
1o, 2547 105.0967 3.903 6.935 20.094
. 2547 105.1746 3.825 7.867 25.106
an. 2547 105.2526 4.047 8.789 29.443
NY. 2547 105.3305 3.970 9.610 33.201
An. 2547 105.4084 3.492 10.221 36.487
Ne. 2547 105.4863 2614 10.534 39.154
5. 2547 105.5642 3.536 11.106 41.471

Winema:  Muen madeunamenal lueglunlugu
a J !
43 HAMIAATIZHOYNTUNIAYAT 3
=
43.1 oYNIUNAVUIA 51

ounsunAgAi 3 vna 5 1 idaaanaounasgiuG,) midy 347.18
4 Control Limits ¥04 TS, g TS, A0 & 694.35 91 Control Limits ¥84 TS, AANMY
+ 1388.71 9INN3791591 Tracking Signal 114 3 AIREUF Control Limits 1131 TS, 1A
010 control limits ioAoUTUIAL 2547 A1 TS, e TS, v=HA1041UON control limits i

ADUINHIOU 2547
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A13199 28 HAAINMIAIUIUATANNUANIAATOUNIATTIU 3 A1 SIMSUBYNTUNIYAT 3

v 51

wou 1l Y, e, (TS) SUMt/\/; (TS,) MTE, (TS,)
R, 2547 17132.2 -300.5 -300.5 -

AN, 2547 17601.4 70.9 162.352 -

iin. 2547 18012.6 13132 625.617 -

e, 2547 18276.8 975.3 1029.450" 1516.918"
WA, 2547 18217.0 156.5 990.757 2808.175
iy, 2547 17882.2 249.1 1006.128 3651.952
nf. 2547 17989.4 -59.1 909.156 3935.491
an. 2547 18017.6 508.6 1030.254 3936.295
Ny, 2547 17930.8 298.9 1070.967 4016.505
an. 2547 18019.0 290.5 1107.872 4118.249
We. 2547 17976.2 849.8 1312.539 4521.633
A, 2547 17906.4 -538.4 1101.238 4592.616

Winema:  Muen madeunamenal lueglunlugu

4.3.2 8YNIUNAUVUIA 8 i

aynINNAIAi 3 via 8 1 A maramasuaIgIu (G, ) MR 369.56

491 Control Limits ¥04 TS, 118z TS, 1o +739.13 @2U Control Limits ¥0 TS, IAUNN1Y

k4
+ 1478.26 9INM3 W13 Tracking Signal 119 3 AUNGUAY Control Limits WL TS, TS, Hag

TS, Hifeguen Control Limits io1ouiiuian 2547 Houubou 2547 Haziioung I

2547 A1UA1A1
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A13199 29 HAAINMIAIUINATANNUANIAATOUNIATTIU 3 A1 SIMSUBYNTUNIYAN 3

vun 81

dou Y, e, (TS,) SUM, /A/t (Ts,)  MTE (TS,
1A, 2547 17600 -738.3 -738.30 -
. 2547 17700 277 -562.86 -

fin. 2547 17700 1625.8" 479.09 -
18, 2547 17800 1452.1 1140.95 288.88
WA, 2547 17800 573.5 1276.97 2334.15
flo. 2547 17900 2313 1260.14 4157.15
nn. 2547 17900 30.3 1178.12 4856.18
an. 2547 17900 626.2 1323.42 5038.65
n. 2547 18000 229.7 1324.30 5085.98
an. 2547 18000 309.7 1354.28 5180.11
We, 2547 18100 726 1510.15 5512.15
A, 2547 18100 732 1234.55 542327

* (L 4P 1
WNeR:  WUeDe MIeuNAmeInsal luegluniuau

a J {
4.4 WaﬂWﬁﬁLﬂinﬁ@HﬂiNLQQW%ﬂﬁ 4

4.4.1 aYNIVNAVUIA S i

aUNIUNAIYAT 4 Ve 5 1] TAmaramasuINAITIN(G,) N 34.89 &9

A1 Control Limits ¥04 TS, 1482 TS, A0 + 69.78 &1 Control Limits Y93 TS, WA WM

4
+ 139.56 91NN13W91391 Tracking Signal 119 3 AMNBUAY Control Limits WU TS, #ag TS,,

1 ] 4 v 1 1 [ 4
HA1eguen Control Limits o1Aounun1ius 2547 dau TS, UA1eguen Control Limits 1o

ROUMBIEU 2547



90

A13199 30 LEAAINIAIIUATIANNUADIAINADULIATIY 3 A1 dIMTUBYNTUIAIYAT 4

v 51

wou 1 SA(t e, (TS,) SUM, /\/; (TS,) MTE, (TS,)
1A, 2547 586.2613 45.309 45.309 -

. 2547 588.1868 70.493 81.884 -

fin. 2547 590.1123 103.208 126.445 -

. 2547 592.0379 74.002 146.506 400.145°
WA 2547 593.9634 132.697 190.383 545219
fle. 2547 595.8889 133.241 228.190 691.525
nA. 2547 597.8145 70.146 237.776 802.855
an. 2547 599.74 26.05 231.629 887.978
ne. 2547 601.6655 24.815 226.654 924.249
an. 2547 603.591 17.209 220.465 916.523
We. 2547 605.5166 53.783 226.421 905.168
9. 2547 607.4421 28.268 224.942 898.481

* (A SN 1
WNOIR: W80 MIouNAmeInsel legluniugu

4.42 2YNIUNIANUUIA 8 i

ayNIUNAEAN 4 ¥ina 8 1 imnaiamasuinasgIu(S,) MR 37.38 9

A1 Control Limits 409 TS, 1182 TS,, A0  74.76 d2U Control Limits Y03 TS, HAMNINY

+ 149.52 910N I W39 Tracking Signal 14 3 AUNBUAY Control Limits WU TS, TS,, 110

1 ' 4 4
TS, 92dif0guen Control Limits [0 UL UIAN 2547 AOUANNWUT 2547 LAZIAOUINEIN

2547 AUAIN1



A1319% 31 EAINIAIIUATIANNIUADIAINADULIATIY 3 A1 dIMTUeYNTUIAIYAT 4

91

YA 89

o 1) SA(t e, (TS,) SUM, /\/; (TS,) MTE, (TS,)
uA. 2547 584.4715 47.099 47.099 -

NN. 2547 585.9631 72.717 84.723 -

in. 2547 587.4547 105.865 130.297 -

Y. 2547 588.9463 77.094 151.388 413.506°
NA. 2547 590.438 136.222 196.325 562.733
e, 2547 591.9296 137.2 235.231 713.241
nA. 2547 593.4212 74.539 245.955 828.899
afn. 2547 594.9128 30.877 240.987 918.499
ne. 2547 596.4045 30.076 237.230 959.403
R, 2547 597.8961 22.904 232.299 956.470
Ne. 2547 599.3877 59.912 239.552 950.067
5. 2547 600.8793 34.831 239.409 948.489

Winema:  Muen madeunamenal lueglunlugu
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[ v 9
(MUY NUATUDIN)

1AoU 2539 2540 2541 2542 2543 2544 2545 2546 2547
un. 113.46 118.9 219.13 148.15 202.83 22247  212.05 262.11 280.19
AN. 118.11  112.14  220.86 155.13 200.67  226.02  213.84 25822 28528
in. 123.34  129.77  207.17 177.91 218.51 256.63 247.16 28320  309.26
Y. 107.32  113.07  169.46 169.80 197.72  214.64 21239 25488  286.11
ne. 126.57 127.65  166.76 17249  200.09  260.43 25594  287.17  318.44
. 111.46 12253 191.53 176.97  217.12  252.17 24894 27584  343.78
nf. 113.83 14396  192.49 185.81 238.91 240.58  234.53 268.63 333.65
an. 120.77  156.23  178.30 186.52  251.24  261.84 25232  269.93 336.97
ny. 115.07 180.95 190.39  200.76  247.29  245.60  264.78 29394  357.74
7. 118.78 193.1 178.68 22287 26498 23940  272.05 297.73 370.68
ny. 12416  190.81 166.45 21284  269.18 24234  270.21 286.54  362.59
. 119.26  217.6 167.54  205.91 259.52  222.62 23974  287.83 337.71
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1AoU 2539 2540 2541 2542 2543 2544 2545 2546 2547
ue. 83.50 88.30 96.90 101.40 99.40 99.10 99.50 101.80 105.3
AN. 84.30 89.20 98.40 101.70 99.80 99.20 99.50 101.20 106.7
. 84.70 89.60 100.00 100.90 99.50 99.30 99.50 101.40 107.3
Y. 85.20 90.00 100.80 100.50 99.00 100.00 99.70 102.50 108.9
ne. 85.30 89.80 101.60 100.20 98.80 100.10 99.50 104.30 109.2
1. 85.20 90.00 102.20 100.20 98.40 99.50 99.80 104.50 109
nf. 85.60 91.40 102.20 99.80 98.40 100.20 99.80 104.10 109
an. 87.60 95.90 102.90 99.80 99.50 100.30 99.80 104.50 109.3
ny. 87.70 95.80 102.70 99.50 99.80 99.80 100.40 104.70 109.3
A, 88.60 95.60 101.90 99.20 98.60 99.60 101.10 105.20 108.9
ne. 88.60 95.60 101.10 99.50 98.70 99.90 100.50 105.10 108.1
. 88.40 95.30 101.00 99.20 98.50 99.20 100.60 104.60 109.1

= '
ny: ‘ﬁlﬂﬂﬁl!,ﬁﬂ‘ﬂigmﬁhhﬂﬂ



a319nuand 3 Usnamseaalii nsdidsmamasnuidhgege

103

] [ 4
(MUY 1UNSING)

1AoU 2539 2540 2541 2542 2543 2544 2545 2546 2547

un. 10939.2 12677.6 12732.1 126744 13620.7 14211.8 15477.9 15777.5 16831.7
AN. 11159.2 13305.6 13402.9 12897.8 14105.2 14600.8 15783.1 16723.5 176723
in. 11693.9 14043.5 13927.3 137124 14667.2 150129 155542 172222 19325.8
Y. 12210.8 14043.4 14179.9 13547.3 149183 16126.4 15069.2 17826.4 19252.1
ne. 12267.9 145063 13981.4 13192.8 14676.7 15187.8 160119 18121.4 18373.5
. 11851.7 142345 13484.1 13269.8 14255.1 149923 15630.5 17368.6 18131.3
nf. 11781.5 13709.1 13593.2 13352.7 141399 15045.1 16240.7 17271.8 179303
an. 11761.8 13409.8 12994.0 13500.3 143755 15096.7 16011.9 17205.2 18526.2
ny. 11882.6 13226.1 12849.3 13507.0 14252.0 152473 15935.6 16816.2 18229.7
7. 13153.7 131269 12795.1 13678.0 141393 15401.7 159923 16988.9 18309.5
ny. 13129.3 129173 12673.8 133904 141339 15018.4 160742 17369.4 18826
. 12356.6  12879.6  12604.9 12510.8 14124.6 16088.2 15929.7 16982.8 17368

A1 : M Wihdhenaausialszmea lne



AT NHUINT 4 Nawa@ﬂWﬂQ@ﬁTﬂﬂiiMﬂﬁgLﬂ‘l/lﬂ’f)iJLWﬁﬁL“h’f’J{

104

(MUY WUHUIY)

1A 2539 2540 2541 2542 2543 2544 2545 2546 2547

un. 409.80 42576  266.72  415.15 458.28  494.54 523.92 556.82  631.575
AN. 419.25 372,71 295.50  420.89  498.92 538.43 474.12 599.23  658.686
. 459.39  431.61 374.54  491.50 577.57 639.42 594.89 714.85  693.326
Y. 419.52 377.43 322.26 372.43 456.95 513.59 569.92 622.58  666.041
ne. 473.81 423.18 304.91 403.03 552.51 650.28 634.82 633.06  726.668
. 427.58  427.84 31426  421.76 530.95 610.36 626.50 607.03  729.138
ne. 45039 42032  269.54 320.95 443.52 538.99 569.02 549.15  667.967
an. 458.63 306.52 231.56 29927  456.67 571.65 543.69 505.74  625.791
ne. 342.98 344.22 239.65 319.32 43150  510.20 581.00 537.27  626.481
A, 342.47 292.55 214.60 314.98 357.52  465.06 513.64 54691  620.800
ne. 333.67 248.98 274.58 429.21 500.44  464.39 552.05 511.76  659.309
. 293.52 207.63 273.43 352.61 402.34 39040  484.46 49426  635.719
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Autocorrelation Function for error
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Autocorrelation Function for error
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Autocorrelation Function for error
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Autocorrelation Function for error
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Autocorrelation Function for RESI1
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Autocorrelation Function for error
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Autocorrelation Function for error

o
o
I

Autocorrelation
o
N

o..
o
I |

{ a 4 I a 1 4 9 A,
ﬂTWW‘Ll’Jﬂﬁ 15 LLﬁ@Nfﬂi')m5']314?]’)']3JL‘]J1J’E]’tffig"ll'ﬂilﬂ'lﬂﬂ'mﬂﬁ'lﬂlﬂﬁ@uﬂﬁlﬂ')?ﬁ Theta U943

o -
PUNTUIAYATN 4 Y11 8 1)

Normal Probability Plot for error
LSXY Estimates - 95% ClI

Percent

-100 0 100
Data

LSXY Estimates
Mean 2.21274
StDev  37.7523

Goodness of Fit

Correlation 0.997

MNHUINT 16 LAAINITAATIEHNMTUINUIIVIAIANUADIAAADUAIEIT Theta U4

4 -
PUNTUIAYAN 4 Y11 8 1)

112



' - . :
ANHUING 17 Nﬁﬂﬁ’)tﬂi?%ﬂﬂ?ﬁﬁi’)ﬂﬁ'@ﬂlluﬁjﬁmm$fmﬂ"la‘ll’éNE]HﬂSM’mﬂjﬂﬁ 1

Regression Analysis: export versus t, x1, ...

The regression equation is
export=113+1.92t-9.8x1-105x2+5.7x3-21.5x4-23x5-15x6

-2.1x7+28x8+10.1 x9+15.0x10+9.4xl11

Predictor Coef  SE Coef T P

Constant ~ 113.227  8.442  13.41 0.000

t 1.92349  0.06865  28.02 0.000
x1 -9.78 1045 -0.94 0.352
x2 -10.48 10.44  -1.00 0.318
x3 5.67 1044 054 0.588
x4 -21.54 1044 -2.06 0.042
x5 -2.33 1043 -0.22 0.823
x6 -1.50 1043 -0.14 0.886
x7 -2.09 1043 -0.20 0.842
x8 2.85 1042 027 0.785
x9 10.08 1042 097 0336
x10 15.02 10.42 1.44 0.153
x11 9.41 1042 090 0.369

S=22.11 R-Sq=89.8% R-Sq(adj) = 88.5%

Analysis of Variance

Source DF SS MS F P
Regression 12 407671 33973 69.52 0.000
Residual Error 95 46422 489

Total 107 454092

Regression Analysis: export versus t

The regression equation is

export=112+195t

Predictor Coef  SE Coef T P
Constant ~ 111.609  4.478  24.93 0.000
t 1.94600 0.07132  27.29 0.000

S=23.11 R-Sq=87.5% R-Sq(adj) = 87.4%
Analysis of Variance

Source DF SS MS F P
Regression 1397503 397503 744.58 0.000

Residual Error 106 56589 534

Total 107 454092
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Regression Analysis: In(export) versus t, x1, ...

The regression equation is

In(export) = 4.83 + 0.00941 t - 0.0482 x1 - 0.0518 x2 +0.0268 x3 - 0.109 x4
-0.0180 x5 - 0.0214 x6 - 0.0121 x7 + 0.0109 x8 + 0.0405 x9
+0.0596 x10 +0.0364 x11

Predictor Coef  SE Coef T P
Constant ~ 4.82894  0.04562  105.86 0.000

t 0.0094084 0.0003710  25.36  0.000
x1 -0.04820 0.05646  -0.85 0.395
x2 -0.05181 0.05643  -0.92 0.361
x3 0.02682  0.05641 0.48 0.636
x4 -0.10902  0.05639  -1.93 0.056
x5 -0.01797 0.05637 -0.32 0.751
x6 -0.02137  0.05635 -0.38 0.705
x7 -0.01206  0.05634  -0.21 0.831
x8 0.01088 0.05633  0.19 0.847
x9 0.04048 0.05632  0.72 0.474

x10 0.05959  0.05631 1.06  0.293
x11 0.03642  0.05631 0.65 0.519

S=0.1195 R-Sq=87.8% R-Sq(adj) = 86.2%
Analysis of Variance

Source DF SS MS F P
Regression 12 9.71541 0.80962 56.74 0.000

Residual Error 95 1.35549  0.01427

Total 107 11.07091

Regression Analysis: In(export) versus t

The regression equation is

In(export) = 4.82 +0.00951 t

Predictor Coef  SE Coef T P
Constant  4.81616  0.02363  203.86 0.000

t 0.0095112 0.0003763 2528 0.000
$=0.1219 R-Sq=85.8% R-Sq(adj) =85.6%
Analysis of Variance

Source DF SS MS F P
Regression 1 9.4956  9.4956 638.93 0.000

Residual Error 106 1.5753  0.0149

Total 107 11.0709
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