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ABSTRACT

In this thesis, quantitative forecasting is applied to the automotive industry in Thailand. Sale
figures of personal car, commercial cars, and motorcycles are the quantities of interest. Differrent
forecasting methods such as Naive methods, time series methods, and regression analysis are used in
order to find the most appropriate ones for these figures. A forecasting methods that uses a linear
combination of Decomposition Method (DM), Holt-Winter Method (HWS), and Regression Analysis
(REG) is also applied to all the data. Two approaches for the weight calculation in the combined
method are as follow: 1.finding the weights that linear programming of the combined error and
2.using a regression to find the desired weights. Historical data used in these research are drawn from
the years 2002 onwards. Various forecasting accuracy measures; for example root mean square error
(RMSE), mean absolute percentage error (MAPE), and Theil’s inequality coefficient are applied to
each forecasting method associated with each type of automotive industry. An analysis on
effectiveness of the results is'also concluded.

The main contribution of this thesis is being able to find appropriate quantitative forecasting
methods for automotive industry based on the above accuracy measures. For example, If the criterion
is MAPE, the best method for each type of automotive industry is the combined method of DM,
HWS, and REG that uses linear programming in obtaining the weights. On the other hand, If the
criterion is RMSE, the best method for each type of automotive industry is the combined method of

DM, HWS, and REG that uses regression in obtaining the weight by RMSE.
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16,718 - 14,929 +
16,082 - 13,301 -
14,583 - 16,385 +
19,569 + 15,881 -
16,041 - 15,085 -
15,521 - 14,901 -
16,330 + 15,647 +
24,433 + 15,265 -
13,602 - 13,612 -
13,903 + 11,960 -
14,755 + 14,821 +
15,584 + 16,805 +
15,484 - 20,845 +
16,247 + 15,150 -
13,202 - 21,248 +
14,122 + 20,569 -
12,927 - 19,273 -
12,981 + 17,976 -
17,029 + 18,674 +
25,925 + 18,416 -
12,287 - 18,167 -
14,164 + 23,807 +
18,332 + 13,522 -
16,069 - 14,247 +
17,222 + 16,183 +
16,053 - 15,971 -
14,396 - 17,356 +
14,272 - 18,745 +
16,008 + 17,527 -
14,796 - 18,568 +
15,984 + 22,524 +
21,822 + 23,538 +
11,059 - 24,735 +
11,534 + 32,253 +
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17,056 34,397 +
18,672 + 30,714 -
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22,210 - 35,077 +
19,423 - 39,820 +
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23,101 + 48,792 +
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24,862 + 33,154 -
27,505 + 52,799 +
26,432 - 40,336 -
32,584 + 44,586 +
23,241 - 47,174 +
25,582 + 37,660 -
26,358 + 38,706 +
26,543 + 42,210 +
29,406 + 44,418 +
29,003 - 46,391 +
30,677 + 51,951 +
28,896 - 38,170 -
31,266 + 39,147 +
32,411 + 47,751 +
30,145 - 37,467 -
40,509 + 38,478 +
28,118 - 39,479 +
32,142 + 36,242 -
34,813 + 39,383 +
33,990 - 33,375 -
32,554 - 36,596 +
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123,272 - 142,789 +
121,014 - 147,324 +
151,449 + 140,325 -
153,372 + 124,378 -
157,644 + 128,343 +
171,855 + 99,477 -
183,343 + 153,766 +
145,356 - 143,431 -
187,970 + 121,566 -
166,451 - 126,629 +
167,113 + 118,237 -
131,912 - 134,659 +
137,249 + 140,645 +
154,413 + 126,983 -
186,471 + 131,574 +
175,696 - 126,091 -
182,100 + 151,181 +
156,305 - 134,688 -
180,663 + 167,181 +
132,488 - 159,033 -
182,694 + 153,118 -
183,450 + 143,548 -
171,890 - 155,600 +
144,595 - 160,738 +
161,169 + 149,578 -
187,671 + 115,227 -
192,978 + 121,442 +
177,001 - 107,858 -
170,925 - 109,454 +
145,748 - 108,414 -
195,542 + 116,230 +
149,159 - 126,064 +
175,373 + 132,135 +
177,071 + 125,985 -
161,926 - 135,355 +
163,507 + 153,773 +
152,259 - 151,184 -
139,003 - 133,330 -
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mmsnﬁ;ﬂﬂamswmnsmszﬂuuaﬂmuqmmnﬁumsﬂsznaumuuuﬂ 24 @ouannilu
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gl N oot saauAmMve sadnsenuaua

2553 u.f. 14,821 30,610 131,574
2553 nA. 16,805 32,443 126,091
2553 ii.n. 20,845 45,262 151,181
2553 w.u 15,150 39,329 134,688
2553 W.A. 21,248 33,662 167,181
2553 i.v. 20,569 29,540 159,033
2553 n.a. 19,273 25,499 153,118
2553 a.n. 17,976 29,154 143,548
2553 n.u. 18,674 29,207 155,600
2553 .. 18,416 30,527 160,738
2553 n.e. 18/167 27,901 149,578
2553 5.9 23,807 35,199 115,227
2554 ua. 13,522 18,563 121,442
2554 .. 14,247 20,114 107,858
2554 ii.A. 16,183 25,146 109,454
2554 n.u. 15,971 23,742 108,414
2554 n.a. 17,356 23,183 116,230
2554 ilo. 18,745 24,657 126,064
2554 n.A. 17,527 25,629 132,135
2554 a.9. 18,568 24,683 125,985
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fnensalssAvsenvIsgaRImnssNoeud I TUsunsy Forecast annsaasUranIsneIngel

ITALIBANIERATIMNT SHIIUEUA 24 iHoua1anTh Tuudazsaan Auaadlums i 4.5

M3 4.5 wamswensal 24 1ﬁaua’uﬂﬁwmuaﬂmwmmuum‘f‘luuwiazﬂszmn ﬁ'w?‘ﬁwmnsaf

° 9/ < o = d a 4
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ANENIRIBOAVIBVBILUEUA (1)

1 Hou sonudiT saEuAWIiye 309NILUEUA
2553 u.f. 22,293.80 23,941.35 139,701.58
2553 n-H. 24,726.85 26,295.33 130,320.14
2553 | i 29,334.14 33,685.70 146,640.68
2553 .u. 26,532.59 29,952.63 124,926.43
2553 | WA 29,971.70 29,061.05 148,512.03
2553 | o 29,383.40 29,926.84 142,799.57
2553 n.a. 26,870.29 28,317.26 138,125.73
2553 | @A 27,424.19 28,682.19 131,538.69
2553 n.u. 28,958.33 29,421.19 133,644.96
2553 | A0 27,441.88 32,089.12 140,329.84
2553 n.b. 26,366.25 32,639.29 144,844.65
2553 | BA. 33,767.74 40,317.51 134,484.50
2554 | M9 23,433.14 24,703.28 139,701.58
2554 | DWW 25,985.18 | 27,129.97 130,320.14
2554 | din 30,820.62 34,752.09 146,640.68
2554 | W 27,871.45 30,898.35 124,926.43
2554 | WA 31,477.76 29,976.21 148,512.03
2554 | o 30,853.74 30,866.79 142,799.57
2554 n.f. 28,209.29 29,204.34 138,125.73
2554 | @A 28,785.15 29,578.36 131,538.69
2554 n.u. 30,389.50 30,338.07 133,644.96
2554 .. 28,792.54 33,086.55 140,329.84
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4.2.3 amsnen nsﬂi’ﬂaﬂmwmmuuuﬁ‘luLm'axﬂszm‘né’:}u"?’ii'wmnsuﬁmmwnfhuﬂsxnau

o

Aituinausnanisneins
o 1 o
wnssiupuuend Ul senevvesweavIeueImeud luTusunsy ForecastX annsaaginams

WOINSBIBOATITBITUEUA 24 (Roudremb Tundazlszian saaaslumsnd 4.6 §s1vazidea

t 4
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PN

q' o A [ 9 Id an o
MINN 4.6 wamsinensa 24 maumwuwawamwmmmuuumﬁ'waﬁwmnsmunmwn

daudszneudanlisunsu ForecastX TasTusunsuszifendiniirlia RMSE deufiqalums

fiagminavasggma

dlvoauvesnusudlundazssnn 24  eudrantidauss

NN ILBANILAT NN TTNENUEUATI)

| 1Aou S0 snsuAIAlye sodnIenuaud
2553 .. 16,999.40 21,470.81 126,226.04
2553 A . 17,883.32 22,673.92 118,331.83
2553 ii.n. 20,940.52 28,451.69 132,341.01
2553 .. 18,750.01 25,106.50 109,339.03
2553 WA, 20,109.67 24,921.34 136,633.56
2553 i.v. 19,903.74 25,253.05 132,203.76
2553 n.a. 18,703.41 23,396.87 124,374.84
2553 a.a. 18,984.04 23,812.03 116,460.91
2553 n.u. 18,763.32 24,853.39 117,700.41
2553 A.f. 17,893.17 26,965.34 125,632.09
2553 W.u. 18,001.71 27,224.89 134,124.10
2553 5.0 26,268.65 34,140.50 123,884.79
2554 1.9 17,008.49 21,443.42 126,242.51
2554 NN 17,867.76 22,644.88 118,278.56
2554 ii.a. 20,897.70 28,416.78 132,243.50
2554 hu.g. 18,706.55 25,066.50 109,223.04
2554 WA, 20,074.32 24,883.40 136,475.98




wnanstiuenansianubidmiunslsnuiionsfnwiniiu lweygslniluldssloguaiunism

lunnsdilaensdu Snvamuiilvdaudaiion waznetonsdeduarvedenaisynasaninisiiluly



wnanstiuenansianubidmiunslsnuiionsfnwiniiu lweygslniluldssloguaiunism

lunnsdilaensdu Snvamuiilvdaudaiion waznetonsdeduarvedenaisynasaninisiiluly



62

o Jd o o J o 9/ o J a 9
424 Nﬁﬂ'li’)l.ﬂ‘i'lzﬁﬁ'mi‘JJﬂ'liWU'lﬂimUBﬂ‘IJ'lUU'INUUﬂIﬂUi‘IIﬂ'IS’JLﬂi12Hﬂ1iﬂﬂﬂﬂﬂl‘b’\ilﬂu

wuvlngma

o a i o a J a 5 0w a 1
vndudsdassiinninizimnsosud@udunuuiingnia diedwulsdassudos
y
ﬁ”m'l‘w%’liﬁl‘lﬂ‘li’]lﬂi‘l‘u’ﬁﬂ'liﬂﬂﬂﬂlll.!‘l]‘l]i)tl'lw'lﬂ AUIM TN 9 A ﬁmu‘lumsanmu
] [ g Y L A [ a g LY a Jd a
%aagauamwuﬂazﬂszmw ﬂ\iuu&‘l’li)UNLﬁE)ﬂﬁ’J!.!.‘]J‘iﬂﬂ‘EZ'YN 9 A3 UTUATUAITNANDYLYI

@ a 4 ad o o
lﬂuullllui]ﬂﬂ‘la HIUVYUADUANIU

asnaeuAINduRLTIEn Iy ¥ uazdunlsdase X #Al5lunsfinuiegu
sivudunsmse’li Tasnsnansmgmmduiuiaauilsan ¥ uasduilssase X s

inzg 1 @ouns marduiuissniedudsaw Sale Cars fudwlsdase VI

300.00

35,000 -
*
30,000 -
25,000 - ee o T s
[ *
® i M
O 20,000 R .{: ..
o i ¢ o ot .
® 15,000 I M ﬂ?.:.
10,000 - ot Be 3o
r .' .
5,000 -
0 T T T T T ]
0.00 50.00 100.00 150.00 200.00 250.00
vi

71 4.10 nsmluaasnMuduiussendalsmu Sale Cars Audulsdase VI

1NN 4.7 nunnsmuaasnuduius seniedausaw Sale Cars fudauds

a5 Vehicle Index finamduius lugtuuudadunss

.4 e 4 & L4 L4 -4 o
dmiudulssaszdu q iWensrsasuanuduiusfudaudsau Sale Cars Miiulu
AusaRIiuiuiwulsdass VI dausuilsay Sale Commercial Car tagMotorcycle fi

Wususafeafy Sale Cars




ieswindeyaeynsunmimhwmensaliiiniwaveaggnia e

4
yoan9n1aoon nawwmiuldggmandudi

¥

L

UHWADIUMINIADNINA

=~ '3

63
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13 »
dasuddumsonnosdieIimsiiududsdassunudunou (Stepwise Regression)

q' o A o a e a o a n’/’
M319n 4.7 uﬁﬂ\iﬂaﬂ'liﬂﬂl'ﬂﬂﬂﬂ']lﬂjiﬂﬁi%l{hﬁﬂﬂ'ﬁﬂﬂﬂﬂUTﬂU'J‘Ef’l'liquﬂ?llﬂﬁﬂﬁizlmﬂﬂuﬂﬂu

YDILDAUITOIUMI
Series Included | Coefficient | Standard | T-test P- F-test | Overall
Description | in Model Error value F-test
SC(Y/S) | Dependent | 18,536.36 | 4,209.04 | 4.40 0.00 19.39 96.82
V1 Yes 94.26 5.84 16.14 0.00 | 260.45
FI Yes -103.39 27.43 -3.77 0.00 14.21
Gasoline95 Yes 153.33 62.85 2.44 0.00 5.95
CPA Yes 93.57 3241 2.89 0.00 8.33
Cl Yes -182.37 40.38 -4.52 0.00 20.40
Va I No
QI No
CPA/Car No
CPI/V&F Yes -69.33 8.47 -8.19 0.00 67.02

a ' o daa a 3 s Aw A:l’w = o
NI N 4.7 wundulshianinanoseauesosuails Naatl ariinaaiueua (VD)

» i 4
ariivuaaromas (FD) sianiniwuudu 95 (Gasoline 95) ﬁ’*};ﬁﬂmﬁwﬁmmﬂmm (CPA)

» » v
dviismus Inadweuwimuzuanifuidomas (CPUV&EF)  asiisimfndndusooudils
(CPA/Car) firilyad (Va_I) dxilalSand (QI) uazawiisim (CI)

mnagoumdulszdnimsonnes vedulsdaseynaa Tauudgiufe
Hy: By =By = chrmws = ﬂcm = ﬂcmv&r = Berascar = ﬂVaJ = :BQI = ﬂc:

. 4
H:B #0 atatlogniiam s J =VI,FI,Gasoline95,CPA,CPI/V & F,CPA/Car,Va_1,01,CI

madadmSumsnagoufio £, =

A

Qo ~a L] &
fifulsdaszeinaiosnila

1 F, > F Nszaududifg a =0.05 A

e

a3

MSR
MSE

»
LY

L.

aa
NUANUTUAU

=3
HUI

——=96.82

dlodlamsn F # k=9 uag n-k-1 = 86 nuh F = 2.0363

=y Q'I U A \ v . ar
Ufias H, viufe g, otntioenil livhduguinse

fizuduiufusamu
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avemeudemuyAvesmanuamandsuiiesduvesiimsiinnzvimisnnes
o MUV VNAvBIMIANNAMAIRTDY
AUUAFIUVBINTNATOUAD
J A = =
H,: manuamamdsulimsuenuanuving

Hp: sanunaamaou lutimsusnuosuulng

P ' 4 a a
MINNN 4.8 1aad fns'ﬂﬂﬁﬂuﬂ1ﬂa1ﬂlﬂaﬂul]ﬂ‘lsuﬂﬂlm\ulUUﬂﬂﬂ

Kolmogorov-Smirnov test:

D 0.278
p-value 0.102
alpha 0.1

afanamey Kolmogorov-Smirnov
D = max|F(x) - S(x)| = 0278
1 p—value =0.102 fisunnndmSeniiu 0.05 dniuSwensu H, agy/ 18 dnny

anandeulimsusnusanuvilndissfnivd ey 0.05

= L \J A
e aAM mi‘luaﬁs SAUYIMANUADIAAADU

M 3197 4.9 uaasm1 Durbin-Watson # ldninmssaidendunlssassdhaumsonnosdie

BMsuilsdase
Forecast Statistics Value

Durbin-Watson(4) 1.72

> (e

NAMINN49 WN d =2 — =172 ~2 quiumanuamandouilusassiu

n
2
2.

i=]
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4,000.00
3,000.00

1,000.00

Error

-1,000.00
-2,000.00
-3,000.00
-4,000.00

2,000.00 -

0.p0

-

*

P

4

5,000.00

*
*
¢ o PR
M o 994
»
N »ae
el Y LM, N
10,800.00 $/000.
2¢ %o
. ¢ *
L[ 4
8C(Forecast no season)

:25;)00.00 25,00000  30,000.00

gk 4.11 anmduiuissnindusumde (e ) fudidszinavesdugdsnm ()7' )

g 4.11 wuddinsnszevegreumguiazvums luamunu X g8

Ay dsuvsesinuaaimnasulinag

asvasuANiNd Iz uva i dulls

< T o oy 4 ar -« 1 1 & ) 1 o~ o
e 4.10 uaasiidulsz@nTanduiusizningdunh daseildnnnsdadendauls

sasudhaunornssdaismudnlsdase

Series VI FI Gasoline CPA Cl CPI/V&F
Description 95

VI 1.00 0.40 0.23 0.26 0.31 0.17
FI 0.40 1.00 0.38 0.39 0.37 0.02
Gasoline 95 0.23 0.38 1.00 0.95 0.73 0.24
CPA 0.26 0.39 0.95 1.00 0.69 0.37
Cl 0.31 0.37 0.73 0.69 1.00 0.14
CPVV&F 0.17 0.02 0.24 0.37 0.14 1.00

1 J ' o oy 4 » \J - g \
AR 4.10 nuhadnbisinfandmuiszningaaunlstasziianies Sy

R aulssass s mduRusiu
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A Y P> 1 a d’ 9 a a I'4 o
mmmnmnmm’t"lﬁ'mu ﬂ'l‘iﬂﬂﬁﬂl]‘ﬁ’ﬂﬁll UALUDIAUYDIIBTNITAUATISHNTITOANDYVDIANILLU

' t 4
¥y o - |

0’: dad [y L4
nndie Aniuszldaunisonnesiidiigadmsumsneinsal fail

dad o o U4 7 o '
AUNITDANDUNANTATTNI UM INYINTUIDAVIYTDYUAUY vlﬁ'llﬂ

SC(Y/S) = 11,080.03 +95.69VI —114.19FI — 72.79Gasoline95 + 194.53CPA — 157.39CI
— 80.96CPI/V&F

&afifh R2= 0.8748, Adjust R = 0.8663

4 ’
vInMs A alsdasena 9 M nuhiinadeveavissasudia 6 & 18un aviinsnaousud
} 4 | 4
(VD) Awiinanaiomas (F) saniufuiwudu 95 (Gasoline 95) dwilsimdnanvesilsemne
t 4 - 4
o = o s =\ @ 2~ A
(CPA) dxiinmduiTandmenuminuzuagiiuidomas (CPUVEF) uagdilsim (CI) &

mwsoesuiedulsmu’ld 87.48 %

Y Py - o A =~
dmfumsinsizdmsaanssunuiiggniavesiiulsauduq fe sosudnidsd uas
[y g a o - s 4 @ 4 Y ~ Y 1
sodnsousud aunsadinsizd 1wk eadeafusosudila Weannduui ldve st s
4 b A
avdrumsnanoudoauydiiiosduvediinsinsizinsoasssvesiuuuynde daines1d

(Y

Aa 4 [ U4 d’
ﬁllfniﬂﬂﬂﬂtmﬂ“ﬂEIﬂﬁ'lﬂ‘iUﬂ'liWU'lﬂiﬂl AU

ﬁunnmgauﬁﬁﬁgaﬁm%’;1mswmnsnfgﬂmwsnumfwm‘izﬁ 1&un
SCC(Y/S) =-32,256.41 + 34.40DI + 197.15CPI/V&F + 45.39VI — 164.34CPA

& ' .
Falien R?=0.7562, Adjust R* = 0.7454
9) o a o’: Y] A ] 4 -S4 Y] " oA
1AMs IFinsdaseia 9 @ nunhiinadeseavissasudmdlyd 4 & 1dun datinuaas
v 4
oud (VI) dvdisimfrdavenlszma(CPA)  Kadlsmdus Inadmemumwimusuaninhudoma

(CPI/V&F) uazdvilsamiiiuiion (D) Farunsoosuedaunlsnu’ld 75.62 %

Aad 0w Ul o U4 '
FUNTDADDINAN ’c!ﬂ’cT‘I‘H‘i‘Uﬂ‘IiWU‘IﬂimUﬂﬂ‘U‘lUSﬂ%ﬂSU‘luuuﬂ vlﬁllﬂ

SM(Y/S) = 232,233.64 + 306.24CPI/V&F + 592.63VI + 724.39CI - 849.67QI -
2,536.55CPA/Motorcycle

Safieh R2= 0.7452, Adjust R = 0.7311

o a o’: o 1A 1 4 a o o oA
%’lﬂﬂ'lﬂ%ﬂ’]uﬂ‘iﬂﬁ‘i&’ﬂd 7 A7 NUNUNADYDAVIYTOYUANTIAYY 5 A2 vlél‘l!ﬂ AU UINYTIU

b d y
oud (VD dsiinafui Tnadmsumimusuazifudomds (CPUVEF)  dxiisaignandu
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sadnsenioud (CPA/Motorcycle) fvfivlsuias (QI) uazdwiisn1 (CI) Feannsosieduls
aw'ld 74.52 %

Ao o o (L ' A 1 9
iniuusNamMIngINItiseavItgaa I sueIUeUA luuaazlszian 24 hou araniday
Fmsinsizdnisoacsouuniiggnia i 1denasadunuinsudalSinadivaudineinsel
o o
vaavIegAmINATINOINBNAAI8 TUsUNSY ForecastX  ansoajUnanisweinsalsaaui

QAMHMNSSULIMEUA 24 1Bou drevvh Tunrazsuanduirasluasei 4.11

4’ o =} ' LY o a a o
MI19N 4.11 HaNISWINTA 24 1ADUAINTIVDIYBANIBUBIIUIUARIBIT NS IUATILHNISOA0DY

Waudunuuiiggna

MNENATAIAIHINGATINATINENUEUA(FY)

0 1Aeu sapudtla FeauawWIdiyvd sodnsenuaud
2553 u.f. 20,488.82 24,660.13 158,857.30
2553 nn. 21,369.52 26,142.19 148,886.71
2553 fi.n. 24,994.29 32,783.32 166,470.55
2553 w.g. 22,367.75 28,926.14 137,517.05
2553 n.A. 24,006.28 28,715.18 171,842.76
2553 i.v. 23,790.39 29,136.04 166,376.13
2553 n.a. 22,400.32 27,051.14 156,735.69
2553 d.9. 22,730.03 27,513.58 146,745.65
2553 n.e. 32,455.50 28,700.41 148,282.57
2553 a.n. 21,405.12 31,122.94 158,241.25
2553 ne. 21,528.15 31,410.52 168,903.28
2553 b.A. 31,406.87 39,382.87 155,982.63
2554 u.a. 20,331.91 24,736.33 158,934.61
2554 n.H. 21,358.13 26,125.07 148,906.68
2554 i.f. 24,981.76 32,787.52 166,494.08
2554 —— 22,366.20 28,924.90 137,519.86
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as Yo a
Imsnulaglidimuamadadu
[) 1 4
wlasilgmesadimsnnnsasiniuuuudasimeadameaasifiomaiminveenms
nnsaiusazd Taold manuamiamdousdiaeundo MSE  ifuflafdusagussaed uagd

] y
Qo lvvesms Iiwmin

2

n

Handuingussasd fie minY’ (D, - wF' -w,F} - w,F})
=1

0<w, <1
w +w, +w, =1

dod19a Ao

muuun ldonmsdnnalaslddmuamsiFady fe

SC =0.038956286DM + OHWS + 0.961043714REG
MAE =962.31

MSE = 1,472,875.81

RMSE = 1,213.63

MAPE = 6.184696605

SCC=0.828306374DM + 0.097791478HWS + 0.171693626REG
MAE =1,967.27

MSE =7,734,359.79

RMSE =2781.07

MAPE =5.79026165

SM=0.394961691DM + 0.193243078 HWS + 0.411795231REG
MAE =7,566.68

MSE = 87,906,373.38

RMSE =9,375.84

MAPE = 5.420347367

Adoiuauenamsnensalvenvsgagmnssumsiseaeunusud luudazdssinn 24 deu
arani Taedinmsnensalsoulaslddimuanisitudui 18 innsauiadloTusunsy Excel

annseaglmanmsnnsaldauaaslumsen 4.12
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M3 4.12 Nﬂﬂ'liﬂﬂ'lﬂiﬂi’ 24 nﬁﬂudamﬁwmummnmuUuw‘i"lmwiazﬂszmwﬁ";ﬁ%nﬁ

[ d
‘WU']ﬂﬁﬂIﬁ’Jll IﬂU1ﬁﬂTH‘lTﬂ!L‘]J]Jﬁ'lﬁuﬂﬂ'l'i!.‘lﬂ!ﬁuﬁ')ﬂiﬂ'.iuﬂﬁiJ Excel

FNENNTAIIDAVILQATHATINENUEUA(FH)

| 1eu o soauAwWIive sednsenueud
2553 u.f. 19,226.59 22,806.01 143,800.50
2553 n.n. 20,117.29 24,065.18 134,636.01
2553 i 24,219.12 29,807.25 150,154.26
2553 —— 21,053.43 26,625.40 125,256.05
2553 WA 22,740.62 26,361.11 154,922.41
2553 il.v. 22,534.59 26,720.20 149,770.53
2553 n.f. 21,216.60 24,767.85 141,721.67
2553 a.n. 21,529.19 25,204.02 133,122.36
2553 n.u. 21,269.46 26,303.09 134,665.23
2553 a.n. 20,274.80 28,535.02 143,277.32
2553 n.e. 20,391.53 28,807.32 151,987.14
2553 5.9. 29,748.93 36,123.62 140,507.90
2554 u.A. 19,258.72 22,689.05 143,688.57
2554 n.u. 20,230.81 23,960.86 134,513.52
2554 in 23,663.12 30,068.89 150,578.38
2554 v 21,185.50 26,524.42 125,106.53
2554 .. 22,738.78 26,331.43 154,863.20
2554 i.v. 22,535.05 26,712.60 149,737.08
2554 n.a. 21,217.65 24,800.46 141,753.61
2554 a.. 21,529.74 25,227.16 133,149.29
2554 n.g. 21,269.82 26,317.36 134,686.85
2554 .. 20,275.04 28,540.02 143,291.67
2554 n.o. 20,391.65 28,804.15 151,993.01
2554 5.0. 29,748.86 36,114.64 140,505.55
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Pe 4 o v
1NN 4.9 namsnensalveauivgamIvnssumssznovsusud luuaazdssian dae
aa Jd 9 : o o Y 'V 9 A o’:
AMmmsnensalsu IasldimidnuuudiruanmsiFudy nuniuur Wuasaslufoumwyiey na
N.f.2553 wag W.7.2554 lunsdivessasnseueud diulunstlivessosudiauassoouanisye

' 4 A J o z
soudnamduduass uatuur Iuduludsusunauia n.1.2553 uag w.f.2554

ad a d a
IBAITAATICHNINADBEUVLNGGNIQ

o Swrmamnimesdwiimsinngimsaanssuuuiiggmavesaumsneinsel

»
SC = w, +w,DM +w, HWS + w,REG a1 ihmindamsamsimsizianuu silsu

¥
aana it

d' a I'd a r'd a
M319N 4.13 M5 1uEaIRanIs AR IEH ANt sdsuueImsinsizrimsaansududuns

uuviiggna
Series Included | Coefficient | Standard | T-test P- F-test | Overall
Description | in Model Error value F-test
SC Dependent 0.00 0.00 0.00 | 0.00 0.00 | 311.01
DM Yes 0.04 0.08 0.48 0.64 0.23
HWS Yes 0.02 0.08 020 | 0.84 0.04
REG Yes 0.95 0.08 12.10 | 0.00 | 146.36

o adnaumswnsallni Taofnuald w, =0 vzldaumsimife

Y = q J Qo =y QJ
SC =w,DM +w, HWS +w,REG winaumsiiisnhliimsediiomadulseans nie

S w v ag o A . §
N'l'ﬂuﬂ‘lmqllﬂazaﬁwU'lﬂimlﬂﬂ')i)zvlﬁ’ﬂ'lu'l“uﬂﬂﬂu

SC = 0.038678DM + 0.015487THWS + 0.950249REG tijovhsmimiinmnsiudu v2'ld

W, +w, +w, =0.038678 +0.015487 +0.950249 =114 MAE = 964.02, MSE =

1,467,295.85, RMSE = 1,211.32, MAPE = 6.24
o lwhueadtrfusannseadnaumswenselvossenvvgaamnssumsdsznousueud

Au3Tmsnennsals waztinavimiinmasidy 1 Taeldiimsimsizvmsonosunyuil

agmalumsmenimingaldaumsnennsel danelui
SCC = 0.877416DM - 0.042839HWS + 0.172261REG 14 MAE = 1,981.87, MSE =

7,672,621.43, RMSE = 2,769.95, MAPE = 5.87
SM = 0.403487DM + 0.192056 HWS + 0.410517REG '\ MAE =7,518.84, MSE =

87,148,506.22, RMSE = 9,334.80, MAPE = 5.43
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#isuminaveranisnenseiveavisgamunssumslsenevusud luudazilssian 24
A ' 9y a U4 a a L4 P o
woudaanth TasdTmsnonsalsandarsiinmsTinsizimsannsed ldvinnissiuiudae
Tusunsu Forcast X Aaasswazidoanisina Blumanuan veaunsoagwamsneinsel

aanaaalumisan 4.14

3 1 0L 1 a,
ﬂ'lﬂ»iﬁ 4.14 Nﬁﬂ'li‘wtl'lﬂiﬂf 24 Lﬁaummﬁwawaﬂ~u1mnuuum‘lmmazﬂszmwﬁ'am‘ﬁms

1 4
weonseisan Tasliihminuuuismsimsizimsannssdlelisunsy Forcast X

ANENNIOIBATIHGANIHATINENHIUA(FH)
bl 1Hou seuvudtle soauAmalve sodnsenuaud
2553 u.f. 22,383.68 25,528.16 143,710.20
2553 .. 25,866.97 26,484.82 142,436.11
2553 .. 28,848.74 28,089.96 146,406.79
2553 0. 27,108.30 29,009.36 130,165.31
2553 W.A. 28,544.22 25,577.87 143,144.01
2553 i.v. 28,133.09 27,260.27 141,181.39
2553 n.f. 27,073.20 26,522.07 144,927.76
2553 a.a. 27,334.13 27,427.18 132,930.76
2553 n.u. 28,086.23 25,129.13 142,111.53
2553 f.fa. 26,855.87 26,001.84 143,507.38
2553 n.u. 25,517.29 26,514.93 148,579.15
2553 5.9. 33,566.86 28,155.54 134,144.54
2554 1.9 23,810.98 23,615.65 141,816.31
2554 nw. 27,506.26 24,474.79 140,800.90
2554 i.a 30,668.34 26,002.52 144,879.42
2554 .. 28,808.51 26,822.50 129,507.01
2554 .1, 30,325.87 23,683.91 141,162.70
2554 ii.0. 29,880.30 25,289.19 139,820.85
2554 n-A. 28,745.53 24,411.18 143,802.79
2554 a.n. 29,013.93 25,217.43 130,962.05
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= Jd a J a o 1 4 ot
44.1 ﬂ‘lil'lﬁﬂ'llmU‘lJUﬂﬂ1]1U‘|J'ENU‘INUNGWILﬂﬂ‘Uu%Nﬂ‘Uﬂ‘l"llvlﬁ’%‘lﬂﬂ'li‘ﬂﬂ‘lﬂimﬂ‘lﬂ 9

[

d'd” ° 1 S a J a 1 o
TuntleziimsnansinseniesonavisvesusUANINATUSIA AN 140 1nn1s NN Al a2
aa Al A 9 -1 ] ¥ 4 a n&l a o VA
AMInInsaiag e liueaiumwanuuanaesznindoyaiiiadusiefudrii1donms
o o a A;
nensalFAUTI Y
A ° 1 H ’ T
WeaisniwamsnensaloansraIeIuEUAn 1491nA15199 4.4 @15197 4.5 @135197 4.6 A3
1 4.11 M3°99 4.12 wazm1399 4.14 voamsneInseld0isuidd - (Naive) 3nensal Tyl
-3 a a v a. a
Seunpudnd Inuudeaveslaan-Tumes (HWS) F5usndautsznou OM) 35ms3insievims
1 4
anooLUUUiggMa (REG) Fimswennsal Tasldiminuuumvuamaidadu (CF1) waziims

14
wnsal laslMihmipuuuiimsiinsginsoanes (CF2) uulSsuifsuduans luuaazalszian

YBILDAVIBVDIUEUA Aauaaesivazdealumsafi 4.15-4.17

A; = (" d a n&l a o
m3Inn 4.15 mstﬂ?uumuumﬂﬂgamnﬂw%swawamnﬂqwlmwnssumsﬂsznenmuﬂum

UsINN s AUMNINISIN Id9INMSHINTeilnazds

M/Y SC Naive HWS DM REG CF1 CF2
Jan04 | 16,005 | 7,671 | 17,042.40 | 14,258.31 | 15,357.73 | 15,314.90 | 15,408.96
Feb04 | 16,902 | 8,131 | 16,111.76 | 15,192.65 | 17,745.36 | 17,645.92 | 17,699.53
Mar04 | 19,605 | 8,644 | 17,917.17 | 18,148.25 | 19,345.04 | 19,298.42 | 19,361.89
Apr04 | 17,325 | 10,767 | 19,809.14 | 16,416.57 | 16,990.41 | 16,968.06 | 17,086.72
May04 | 16,718 | 10,669 | 17,733.76 | 17,847.54 | 18,050.01 | 18,042.12 | 18,116.82
Jun04 | 16,082 | 11,860 | 18,043.61 | 17,842.71 | 16,607.78 | 16,655.89 | 16,750.96
Julo4 | 14,583 | 11,268 | 15,912.23 | 16,707.24 | 15,372.66 | 15,424.65 | 15,500.37
Aug04 | 19,569 | 11,097 | 14,625.43 | 16,732.69 | 16,400.91 | 16,413.83 | 16,458.53
Sep04 | 16,041 | 11,727 | 18,396.15 | 16,214.50 | 14,659.60 | 14,720.17 | 14,842.18
Oct04 | 15,521 | 9,995 | 15,695.58 | 15,203.07 | 14,408.94 | 14,439.87 | 14,523.06
Nov04 | 16,330 | 8,256 | 13,739.15 | 15,175.61 | 14,916.15 | 14,926.26 | 14,973.70
Dec04 | 24,433 | 16,245 | 26,072.54 | 22,079.09 | 23,016.68 | 22,980.15 | 23,129.14
Jan05 | 13,602 | 14,556 | 17,526.87 | 14,249.01 | 15,877.57 | 15,814.12 | 15,910.07
Feb05 | 13,903 | 14,112 | 14,969.54 | 14,706.63 | 14,892.90 | 14,885.64 | 14,952.50
Mar05 | 14,755 | 15,342 | 15,444.56 | 16,818.16 | 17,482.31 | 17,456.43 | 17,502.11
Apr0S | 15,584 | 14,656 | 14,842.09 | 14,830.50 | 15,356.88 | 15,336.38 | 15,396.22
May0S | 15,484 | 13,371 | 15,282.32 | 15,838.68 | 16,695.33 | 16,661.96 | 16,713.90
Jun05 | 16,247 | 14,338 | 16,133.68 | 15,790.35 | 16,734.26 | 16,697.48 | 16,762.19
Jul05 | 13,202 | 14,965 | 15,538.56 | 14,874.38 | 14,391.73 | 14,410.53 | 14,491.56
Aug05 | 14,122 | 13,583 | 14,613.85 | 15,050.14 | 13,488.96 | 13,549.77 | 13,626.19
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M/Y SC Naive HWS DM REG CF1 CF2
Sep0S | 12,927 | 13,591 | 13,404.08 | 15,022.98 | 14,293.94 | 14,322.34 | 14,371.35
Oct0S | 12,981 | 13,773 | 12,566.02 | 14,476.28 | 14,900.51 | 14,883.98 | 14,913.62
Nov0S | 17,029 | 12,801 | 11,750.78 | 14,645.36 | 16,363.70 | 16,296.76 | 16,297.94
Dec0S | 25,925 | 24,330 | 24,634.68 | 21,452.72 | 23,488.21 | 23,408.91 | 23,530.73
Jan06 | 12,287 | 16,005 | 17,183.58 [ 13,924.33 | 13,469.42 | 13,487.14 | 13,603.86
Feb06 | 14,164 | 16,902 | 14,520.19 | 14,678.62 | 15,375.38 | 15,348.24 | 15,402.95
Mar06 | 18,332 | 19,605 | 15,574.31 | 17,313.78 | 19,089.31 | 19,020.14 | 19,050.34
Apr06 | 16,069 | 17,325 | 17,646.03 | 15,697.47 | 17,112.51 | 17,057.38 | 17,141.44
May06 | 17,222 | 16,718 | 16,365.35 | 16,881.65 | 17,590.25 | 17,562.65 | 17,621.39
Jun06 | 16,053 | 16,082 | 17,708.26 | 16,510.80 | 16,784.14 | 16,773.49 | 16,861.83
Julo6 | 14,396 | 14,583 [ 15,311.66 | 15,331.41 | 15,567.54 | 15,558.35 | 15,623.05
Aug06 | 14,272 | 19,569 | 15,827.86 [ 15,399.57 | 16,093.63 | 16,066.59 | 16,133.58
Sep06 | 16,008 | 16,041 | 13,847.52 | 14,970.62 | 16,041.59 | 15,999.87 | 16,036.89
Oct06 | 14,796 | 15,521 | 14,933.45 | 14,033.49 | 14,541.75 | 14,521.95 | 14,592.24
Nov06 | 15,984 | 16,330 | 14,421.99 | 13,974.98 | 14,919.71 | 14,882.91 | 14,941.21
Dec06 | 21,822 | 24,433 | 23,431.30 | 20,330.90 | 23,873.16 | 23,735.17 | 23,834.51
Jan07 | 11,059 | 13,602 | 13,796.97 | 13,180.49 | 11,499.01 | 11,564.52 | 11,650.29
Feb07 | 11,534 | 13,903 | 13,428.05 | 13,896.24 | 13,228.26 | 13,254.28 | 13,315.48
Mar07 | 14,929 | 14,755 | 13,728.68 | 16,265.89 | 14,654.32 | 14,717.11 | 14,766.90
Apr07 | 13,301 | 15,584 | 13,962.27 | 14,567.21 | 13,614.63 | 13,651.74 | 13,716.85
May07 | 16,385 | 15,484 | 13,752.75 | 15,553.42 | 16,723.45 | 16,677.87 | 16,705.90
Jun07 | 15,881 | 16,247 | 15,753.84 | 14,892.08 | 15,487.56 | 15,464.36 | 15,536.89
Jul07 | 15,085 | 13,202 | 14,747.90 | 13,776.42 | 15,294.18 | 15,235.06 | 15,294.42
Aug07 | 14,901 | 14,122 | 15,998.09 | 14,347.28 | 15,097.88 | 15,068.64 | 15,149.32
Sep07 | 15,647 | 12,927 | 15,036.31 | 14,624.60 | 14,580.51 | 14,582.23 | 14,653.52
Oct07 | 15,265 | 12,981 | 14,601.39 | 14,238.71 | 14,480.77 | 14,471.34 | 14,537.08
Nov07 | 13,612 | 17,029 | 14,960.77 | 14,579.76 | 13,357.02 | 13,404.65 | 13,487.99
Dec07 | 11,960 | 25,925 | 20,485.03 | 21,808.07 | 13,820.00 | 14,131.19 | 14,293.03
Jan08 | 14,821 | 12,287 | 8,747.78 | 14,441.60 | 14,002.82 | 14,019.91 | 14,000.14
Feb08 | 16,805 | 14,164 | 14,777.91 | 15,448.75 | 17,227.20 | 17,157.91 | 17,196.41
Mar08 | 20,845 | 18,332 | 19,218.14 | 18,343.21 | 21,006.07 | 20,902.33 | 20,967.96
Apr08 | 15,150 | 16,069 | 18,983.33 | 16,670.55 | 17,464.76 | 17,433.82 | 17,534.51
May08 | 21,248 | 17,222 | 17,392.78 | 18,224.74 | 20,572.47 | 20,481.02 | 20,523.10
Jun08 | 20,569 | 16,053 | 19,633.51 | 18,761.46 | 18,580.21 | 18,587.28 | 18,685.40
Jul08 | 19,273 | 14,396 | 18,924.67 | 18,088.50 | 18,035.41 | 18,037.48 | 18,130.70
Aug08 | 17,976 | 14,272 | 20,064.67 | 18,197.25 | 18,074.65 | 18,079.42 | 18,189.84
Sep08 | 18,674 | 16,008 | 18,794.95 | 17,686.70 | 18,165.51 | 18,146.86 | 18,236.78
Oct08 | 18,416 | 14,796 | 17,687.93 | 16,712.00 | 16,494.01 | 16,502.50 | 16,593.61
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M/Y SC Naive HWS DM REG CF1 CF2
Nov08 | 18,167 | 15,984 | 17,550.68 | 16,689.51 | 16,058.26 | 16,082.85 | 16,176.54
Dec08 | 23,807 | 21,822 | 23,554.56 | 24,025.90 | 21,017.50 | 21,134.70 | 21,265.75
Jan09 | 13,522 | 11,059 | 17,648.40 | 15,423.47 | 13,989.70 | 14,045.55 | 14,163.44
Feb09 | 14,247 | 11,534 | 15,854.14 | 16,157.73 | 15,828.43 | 15,841.26 | 15,911.31
Mar09 | 16,183 | 14,929 | 17,370.39 | 19,098.10 | 16,251.97 | 16,362.85 | 16,450.98
Apr09 | 15,971 | 13,301 | 14,472.94 | 17,458.49 | 17,907.59 | 17,890.09 | 17,915.96
May09 | 17,356 | 16,385 | 17,998.76 | 19,242.00 | 17,099.79 | 17,183.24 | 17,271.91
Jun09 | 18,745 | 15,881 [ 16,703.66 | 19,710.39 | 18,604.43 | 18,647.51 | 18,699.76
Jul09 | 17,527 | 15,085 | 16,799.71 | 18,637.28 | 18,075.85 | 18,097.72 | 18,157.46
Aug09 | 18,568 | 14,901 | 17,627.10 | 18,880.38 | 18,624.49 | 18,634.46 | 18,701.02
Sep09 | 22,524 | 15,647 | 18,838.25 | 18,669.73 | 21,734.06 | 21,614.68 | 21,666.48
Oct09 | 23,538 | 15,265 | 20,386.32 | 17,825.67 | 22,964.29 | 22,764.11 | 22,826.83
Nov09 | 24,735 | 13,612 | 21,728.74 | 17,948.89 | 23,794.66 | 23,566.93 | 23,641.43
Dec09 | 32,253 | 11,960 | 31,021.26 | 26,214.26 | 31,653.40 | 31,441.52 | 31,572.72

4' s 1 A a &’ a L4
319N 4.16 n15ul‘i'tmmuum%’ayamﬂﬂmuﬂiwmuaﬂmuqmﬁmﬂsiumiﬂszﬂaumuuum

sziansosudmayd fSuammnsain ldonnsnensaudasis

M/Y SCC Naive HWS DM REG CF1 CF2
Jan04 | 28,118 | 17,056 | 27,981.64 | 27,124.18 28,682.94 27,391.81 | 27,541.42
Feb04 | 32,142 | 18,672 | 29,758.82 | 28,472.13 34,600.17 29,524.28 | 29,667.30
Mar04 | 34,813 | 23,484 | 35,681.85 | 35,687.69 38,087.48 36,099.72 | 36,345.33
Apr04 | 33,990 | 22,210 | 33,314.10 | 31,939.71 33,996.27 32,292.81 | 32,453.48
May04 | 32,554 | 19,423 32,669.07 | 32,498.48 33,443.57 32,660.74 | 32,876.17
Jun04 | 34,397 | 23,070° | 33,858.42 | 33,807.34 33,492.71 33,753.32 [ 33,982.11
Jul-04 | 30,714 | 23,101 32,885.29 | 32,090.18 33,884.78 32,398.31 | 32,584.67
Aug04 | 24,099 | 24,674 | 30,863.99 | 33,071.50 35,677.96 33,519.01 | 33,841.18
Sep04 | 35,077 | 24,862 | 28,944.42 | 35,264.72 41,349.75 36,309.48 | 36,824.81
Oct04 | 39,820 | 27,505 33,727.22 | 39,306.10 48,341.00 40,857.33 | 41,370.20
Nov04 | 42,248 | 26,432 | 35,862.09 | 40,480.95 45,939.35 41,418.12 | 41,895.87
Dec04 | 48,792 | 32,584 | 48,922.90 | 52,129.25 54,632.95 52,559.12 | 53,054.32
Jan05 | 38,292 | 23,241 34,241.79 | 33,428.28 32,737.96 33,309.75 | 33,503.07
Feb05 | 33,154 | 25,582 | 38,683.57 | 36,096.70 36,565.18 36,177.14 | 36,313.39
Mar05 | 52,799 | 26,358 | 41,318.44 | 46,304.37 44,122.62 45,929.78 | 46,458.73
Apr05 | 40,336 | 26,543 43,999.90 | 41,326.45 39,676.68 41,043.19 | 41,210.29
May05 | 44,586 | 29,406 | 41,066.59 | 41,382.98 41,012.14 41,319.31 | 41,615.60
Jun0S | 47,174 | 29,003 44,352.28 | 42,285.35 42,635.22 42,345.42 | 42,546.19
Jul0s | 37,660 | 30,677 | 43,305.18 | 39,375.02 33,757.35 38,410.51 | 38,508.17
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M/Y SCC Naive HWS DM REG CF1 CF2
Aug05 | 38,706 | 28,896 38,246.93 | 40,275.26 37,622.25 39,819.75 | 40,180.52
Sep0S | 42,210 | 31,266 | 43,046.45 | 42,050.72 37,381.26 41,249.00 | 41,491.21
Oct05 | 44,418 | 32411 45,373.87 | 45,253.66 40,472.62 44,432.79 | 44,734.34
Nov0S | 46,391 | 30,145 44,336.60 | 45,275.35 40,267.90 44,415.60 | 44,762.54
Dec0S | 51,951 | 40,509 [ 55,623.96 | 56,002.43 51,973.74 35,310.73 | 55,707.56
Jan06 | 38,170 [ 28,118 38,637.88 | 34,858.09 31,910.27 34,351.97 | 34,426.71
Feb06 | 39,147 | 32,142 39,398.53 | 36,787.87 33,982.35 36,306.18 | 36,444.28
Mar06 | 47,751 | 34,813 47,985.59 | 45,793.48 44,155.46 45,512.24 | 45,730.51
Apr06 | 37,467 | 33,990 | 42,932.94 | 39,721.22 37,695.22 39,373.37 | 39,506.22
May06 | 38,478 | 32,554 | 40,467.68 | 38,935.76 36,485.45 38,515.05 | 38,714.25
Jun06 | 39,479 | 34,397 | 41,089.63 | 39,756.20 36,594.35 39,213.33 | 39,426.24
Julo6 | 36,242 | 30,714 [ 37,020.73 | 36,917.51 34,354.24 36,477.41 | 36,723.95
Aug06 | 39,383 | 24,099 | 35,251.48 | 36,865.39 35,038.13 36,551.66 | 36,871.83
Sep06 | 33,375 | 35,077 | 41,216.24 | 37,901.41 35,784.88 37,538.01 | 37,653.95
Oct06 | 36,596 | 39,820 | 40,190.60 | 40,760.60 36,790.25 40,078.92 | 40,379.77
Nov06 | 41,816 | 42,248 38,537.84 | 40,933.68 38,970.52 40,596.62 | 40,978.02
Dec06 | 62,699 | 48,792 | 48,131.71 | 51,010.97 47,896.29 50,476.20 | 50,946.56
Jan07 | 27,584 | 38,292 | 39,278.03 | 31,959.64 29,838.52 31,595.46 | 31,499.26
Feb07 | 32,072 | 33,154 | 35,119.06 [ 33,743.23 30,088.06 33,115.66 | 33,285.36
Mar07 | 41,092 | 52,799 | 41,277.42 | 42,548.92 39,488.58 42,023.48 | 42,367.14
Apr07 | 36,357 [ 40,336 36,064.04 | 37,962.14 35,455.88 37,531.83 | 37,871.28
May07 | 34979 | 44,586 36,630.15 | 38,024.67 33,149.97 37,187.72 | 37,504.68
Jun07 | 37,341 | 47,174 | 37,312.74 | 38,250.27 38,566.85 38,304.63 | 38,606.50
Jul07 | 36,072 | 37,660 | 34,306.27 | 35,235.98 35,114.06 35,215.05 | 35,495.73
Aug07 | 39,262 | 38,706 34,483.17 | 35,969.75 37,436.21 36,221.53 | 36,531.99
Sep07 | 37,844 | 42,210 38,397.16 | 37,704.60 38,235.50 37,795.75 | 38,024.18
Oct07 | 42,597 | 44,418 | 41,377.54 | 41,199.69 41,485.23 41,248.71 | 41,522.95
Nov07 | 44,107 | 46,391 43,109.45 | 41,653.47 40,888.87 41,522.19 | 41,744.19
Dec07 | 52,385 | 51,951 54,158.34 | 51,720.70 47,221.14 50,948.15 | 51,194.80
Jan08 | 30,610 | 38,170 | 34,547.45 31,846.64 32,492.55 31,957.54 | 32,059.95
Feb08 | 32,443 | 39,147 35,289.64 | 32,874.90 34,290.85 33,118.01 | 33,240.14

‘Mar08 | 45,262 | 47,751 42,225.77 | 40,394.55 43,277.64 40,889.56 | 41,088.94
Apr08 | 39,329 | 37,467 | 38,188.41 | 34,793.62 40,028.31 35,692.38 | 35,787.81
May08 | 33,662 | 38,478 38,768.79 | 33,402.33 36,543.76 33,941.70 | 33,941.97
Jun08 | 29,540 | 39,479 | 38,298.82 | 32,521.28 36,699.51 33,238.66 | 33,215.88

Jul08 | 25,499 | 36,242 | 31,999.97 | 29,082.26 31,930.19 29,571.23 | 29,646.70
Aug08 | 29,154 | 39,383 29,100.09 | 28,636.43 30,984.94 29,039.66 | 29,216.92
Sep08 | 29,207 | 33,375 29,803.80 | 28,562.42 32,992.28 29,323.00 | 29,467.62
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M/Y | SCC Naive HWS DM REG CF1 CF2
Oct08 | 30,527 | 36,596 | 32,260.01 | 29,410.94 36,506.50 30,629.20 | 30,712.26
Nov08 | 27,901 | 41,816 | 32,354.78 | 28,531.51 32,008.54 29,128.49 | 29,161.76
Dec08 | 35,199 | 62,699 | 37,440.72 | 34,922.48 42,471.48 36,218.59 | 36,353.77
Jan09 | 18,563 | 27,584 | 23,206.31 | 21,769.45 21,790.73 21,773.10 | 21,860.40
Feb09 | 20,114 | 32,072 | 22,898.72 | 22,832.16 18,365.27 22,065.23 | 22,215.95
Mar(9 | 25,146 | 41,092 | 27,602.18 | 28,306.66 22,417.02 27,295.45 | 27,515.83
Apr09 | 23,742 | 36,357 | 23,081.15 | 24,814.28 24,137.01 24,698.00 | 24,941.53
May09 | 23,183 | 34,979 | 22,680.18 | 24,781.70 23,117.31 24,495.94 | 24,754.46
Jun09 | 24,657 | 37,341 | 23,444.82 | 25,512.79 23,153.79 25,107.76 | 25,369.45
Jul09 | 25,629 | 36,072 | 22,314.92 | 23,217.63 24,441.14 23,427.70 | 23,625.81
Aug09 | 24,683 | 39,262 | 24,627.26 | 23,648.67 24,056.23 23,718.64 | 23,838.65
Sep09 | 26,125 | 37,844 | 25,111.12 | 24,697.00 26,919.27 25,078.55 | 25,230.93
Oct09 | 29,733 | 42,597 | 27,703.81 | 26,841.91 29,044.07 27,220.01 | 27,367.86
Nov09 | 32,296 | 44,107 | 28,846.57 | 27,171.01 27,831.09 27,284.34 | 27,398.71
Dec09 | 39,832 | 52,385 | 37,887.44 | 34,143.94 40,494.49 35,234.29 | 35,310.97
msw?i 4.17 mszﬂ?umﬁuuﬁﬂ’fa1,,mﬁtﬁﬂffm?wawaqummﬁnssumsﬂszﬂaumuuuﬁ'
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M/Y SM Naive HWS DM REG CF1 CF2
Jan04 | 157,644 | 92,700 | 151,085.12 | 155,449.91 | 162,819.35 | 157,641.15 | 158,578.95
Feb04 | 171,855 | 93,932 | 150,168.87 | 146,780.23 | 163,358.55 | 154,261.94 | 155,126.23
Mar04 | 183,343 | 110,940 | 181,454.48 | 164,972.00 | 166,403.23 | 168,746.50 | 169,724.85
Apr04 | 145356 | 102,191 | 159,102.41 | 137,990.84 | 141,999.79 | 143,721.37 | 144,527.42
May04 | 187,970 | 95,162 | 165,371.81 | 175,555.97 | 170,963.84 | 171,696.93 | 172,778.78
Jun04 | 166,451 | 90,911 | 178,822.29 | 172,496.90 | 155,830.45 | 166,856.08 | 167,915.22
Julo4 | 167,113 | 107,586 | 175,013.28 | 164,446.32 | 152,949.42 | 161,753.94 | 162,752.65
Aug04 | 131,912 | 117,417 | 159,638.59 | 154,311.37 | 151,410.52 | 154,146.26 | 155,078.79
Sep04 | 137,249 | 120,094 | 136,511.88 | 155,210.46 | 151,120.40 | 149,912.82 | 150,880.84
Oct04 | 154,413 | 136,244 | 141,145.73 | 164,981.78 | 162,964.30 | 159,544.84 | 160,575.53
Nov04 | 186,471 | 144,648 | 164,157.99 | 175,285.08 | 174,161.32 | 172,672.09 | 173,748.98
Dec04 | 175,696 | 133,567 | 169,772.45 | 162,361.28 | 157,818.59 | 161,922.78 | 162,903.71
Jan0S | 182,100 | 145,458 | 174,771.50 | 166,352.02 | 168,293.06 | 168,778.34 | 169,773.97
Feb0S | 156,305 | 150,378 | 175,453.37 | 156,545.73 | 153,433.12 | 158,917.74 | 159,847.96
Mar05 | 180,663 | 158,498 | 173,209.09 | 176,651.89 | 159,991.23 | 169,125.81 | 170,221.73
Apr0S | 132,488 | 138,964 | 153,521.33 | 147,995.69 | 144,448.37 | 147,602.71 | 148,497.56
May0S | 182,694 | 155,595 | 157,375.77 | 186,752.05 | 177,302.74 | 177,184.10 | 178,362.80
Jun0S | 183,450 | 146,077 | 168,724.50 | 181,150.43 | 180,682.48 | 178,556.51 | 179,669.65
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M/Y SM Naive HWS DM REG CF1 CF2
JuloS | 171,890 | 143,687 [ 186,055.13 [ 170,243.18 | 163,312.18 | 170,444.58 | 171,466.36
Aug05 | 144,595 | 126,517 | 162,434.61 | 158,546.16 | 145,129.06 | 153,772.48 | 154,745.82
Sep05 | 161,169 | 123,272 | 150,389.97 | 160,376.63 | 148,647.22 | 153,616.66 | 154,615.41
Oct0S [ 187,671 | 121,014 | 164,844.87 | 172,471.82 | 172,711.72 | 171,096.76 | 172,150.70
Nov0S | 192,978 | 151,449 | 198,539.42 | 184,511.59 | 189,065.32 | 189,097.57 | 190,193.26
Dec0S | 177,001 | 153,372 | 180,516.72 | 169,830.11 | 177,752.49 | 175,157.62 | 176,164.00
Jan06 | 170,925 | 157,644 | 178,642.09 | 172,355.16 | 170,350.46 | 172,744.54 | 173,784.13
Feb06 | 145,748 | 171,855 | 164,928.94 | 161,833.89 | 161,743.04 | 162,394.57 | 163,371.75
Mar06 | 195,542 | 183,343 | 165,207.65 | 181,389.84 | 178,274.74 | 176,979.96 | 178,102.40
Apr06 | 149,159 | 145,356 | 157,354.80 [ 147,723.05 | 154,348.07 | 152,312.47 | 153,187.78
May06 | 175,373 | 187,970 | 179,270.74 | 180,092.43 | 177,105.98 | 178,703.84 | 179,800.01
Jun06 | 177,071 | 166,451 | 167,544.51 | 170,833.42 | 172,066.47 | 170,705.62 | 171,743.22
Jul0é | 161,926 | 167,113 [ 177,141.13 [ 158,428.32 | 159,674.96 | 162,557.80 | 163,494.08
Aug06 | 163,507 | 131,912 | 152,697.19 | 146,307.34 | 145,644.82 | 147,269.31 | 148,149.21
Sep06 | 152,259 | 137,249 | 166,008.81 | 144,355.97 | 141,136.96 | 147,214.66 | 148,067.88
Oct06 | 139,003 | 154,413 [ 163,240.63 | 149,144.91 | 142,198.55 | 149,008.33 | 149,904.31
Nov06 | 142,789 | 186,471 | 155,451.29 | 156,000.11 | 148,832.66 | 152,942.53 | 153,897.72
Dec06 | 147,324 | 175,696 | 135,741.92 | 141,780.66 | 151,050.89 | 144,431.15 | 145,285.68
Jan07 | 140,325 | 182,100 | 144,522.97 [ 141,344.15 | 134,302.33 | 139,058.65 | 139,920.43
Feb07 | 124,378 | 156,305 | 133,464.95 | 129,375.30 | 126,652.67 | 129,044.43 | 129,827.09
Mar07 | 128,343 | 180,663 | 144,107.65 | 141,524.65 | 127,354.98 | 136,188.79 | 137,061.49
Apr07 | 99,477 | 132,488 | 107,926.62 | 115,496.23 | 123,352.82 | 117,268.76 | 117,967.63
May07 | 153,766 | 182,694 | 120,951.68 | 144,031.46 [ 150,110.67 | 142,074.84 | 142,967.32
Jun07 | 143,431 | 183,450 | 139,479.52 | 138,453.03 | 144,464.71 | 141,126.98 | 141,957.11
Jul07 | 121,566 | 171,890 | 141,806.51 | 129,220.76 | 140,689.70 | 136,375.72 | 137,129.21
Aug07 | 126,629 | 144,595 | 119,078.96 | 120,710.42 | 121,915.59 | 120,891.43 | 121,623.35
Sep07 | 118,237 | 161,169 | 126,272.02 | 122,940.30 | 126,241.77 | 124,943.66 | 125,680.52
Oct07 | 134,659 | 187,671 | 124,791.61 | 133,633.55 | 133,048.24 | 131,683.88 | 132,504.96
Nov07 | 140,645 | 192,978 | 142,966.61 | 144,816.13 | 135,520.42 | 140,630.79 | 141,522.47
Dec07 | 126,983 | 177,001 | 134,102.56 | 134,938.67 [ 107,814.15 | 123,607.35 | 124,460.75
Jan08 | 131,574 | 170,925 [ 127,154.76 | 139,480.32 | 144,058.75 | 138,983.87 | 139,837.92
Feb08 | 126,091 | 145,748 | 122,476.62 | 132,594.38 | 152,502.56 | 138,837.29 | 139,627.39
Mar08 | 151,181 | 195,542 | 141,516.57 | 150,652.41 | 161,441.68 | 153,329.94 | 154,239.97
Apr08 | 134,688 | 149,159 | 121,828.81 | 126,749.28 | 138,443.96 | 130,614.25 | 131,373.26
May08 | 167,181 | 175,373 | 162,570.21 | 159,985.30 [ 176,404.90 | 167,246.33 | 168,191.80
Jun08 | 159,033 | 177,071 | 155,362.58 | 154,766.62 | 170,670.21 | 161,430.81 | 162,347.68
Jul08 | 153,118 | 161,926 | 153,694.45 | 144,888.55 | 151,551.95 | 149,334.19 | 150,193.26
Aug08 | 143,548 | 163,507 | 148,116.11 | 134,549.41 | 137,647.21 | 138,446.74 | 139,242.06
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M/Y SM Naive HWS DM REG CF1 CF2
Sep08 | 155,600 | 152,259 | 144,187.00 | 133,600.17 | 139,668.50 | 138,144.91 | 138,934.22
Oct08 | 160,738 | 139,003 | 161,274.49 | 139,718.46 | 143,613.80 | 145,488.10 | 146,304.23
Nov08 | 149,578 | 142,789 | 172,061.31 | 145,672.57 | 155,885.42 | 154,977.62 | 155,816.03
Dec08 | 115,227 | 147,324 | 146,733.56.| 131,056.79 | 131,092.89 | 134,101.08 | 134,876.64
Jan09 | 121,442 | 140,325 | 123,060.52 | 131,262.52 | 116,438.87 | 123,573.23 | 124,397.38
Feb09 | 107,858 | 124,378 | 114,335.30 | 121,458.05 | 107,347.11 | 114,270.81 | 115,033.35
Mar09 | 109,454 | 128,343 | 124,371.00 | 134,133.75 | 108,761.26 | 121,798.89 | 122,655.78
Apr09 | 108,414 | 99,477 | 93,156.83 | 109,798.48 | 112,805.97 | 107,821.07 | 108,502.37
May09 | 116,230 | 153,766 | 128,179.92 | 136,962.86 | 121,328.35 | 128,827.40 | 129,687.82
Jun09 | 126,064 | 143,431 | 111,561.12 | 133,471.63 | 128,572.89 | 127,220.30 | 128,061.43
Jul09 | 132,135 | 121,566 | 118,557.71 | 124,200.94 | 126,873.96 | 124,211.16 | 124,967.12
Aug09 | 125,985 | 126,629 | 123,917.57 | 116,225.87 | 122,056.01 | 120,113.06 | 120,800.82
Sep09 | 135,355 | 118,237 | 126,690.80 | 117,397.72 | 131,509.46 | 125,004.69 | 125,687.07
Oct09 | 153,773 | 134,659 | 139,255.98 | 125,327.07 | 174,127.51 | 148,114.52 | 148,795.11
Nov09 | 151,184 | 140,645 | 157,640.97 | 133,853.53 | 169,707.15 | 153,214.64 | 153,951.74
Dec09 | 133,330 | 126,983 | 142,333.71 | 123,729.42 | 151,021.46 | 138,563.30 | 139,256.15
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d’ A { = J = ar \
1ngUT 4.18 — 4.20 WenlSsuiisunsiiufiadussatuimeinsalvenvegaavngsy
o 3 & adq (] 1_ad 4 as U4 &
oA IuuAazyssannannds ssmu 1813 5uenduiseney uaziimswoinsalsiaeaea
' @ a 1 aad ¥ o a
wuuiimlndifestuainsannniidtoug ednelsimumsaglluaeuil Wumsagionms

o/ ar 4 J o/ J { a J a ] ; a 1 1o 1
unadnvaznsiaiou lnivessmnnsaifuaiiifadusTaviniu ' liannsaseyidinidad

¥
o/ o

FEmswernsallalinnuuudininniifu aaiudedesdaduleninnanisiiuisniniiy

amanaou luneusaely

4.42 womsnlSoudiouisnensaidae sufisavuduysalinds MAE fiawnmandeuside
dounds MSE Lﬂai'tc?mﬁﬂ'nuﬂmmﬂﬁauﬁugiafmﬁu MAPE f1s1nfidesvesnnnunmianaey
Midacreunas RMSE uazmdusz@ninnuliwhfuves Theil

wansfiutaun iannuiuirveamswenseiveseavIsgaaIMAISIMIUsEAO LY
sudluudazdszian e ldaudsavuduysalinds MAE mauamimndoufidaeaunis
MSE lesidudaunmamdeuduysdinds MAPE msinfidesvesnnunmamieuidenea
(s RMSE uagmdudse@nianliviituves Theil lumswSouiioy Swanisieazidoaly
M3 4.18 — 4.20

M3 4.18 namsfutannuamanisuvoseavIsgadMAsIUMsssnousIUIUA

Usziamsosuaia

s MAE MSE RMSE MAPE | Theil’sU
Naive 6,898.98 |47,595,925.04 | 6,898.98 66.86 1
DM 1,52821 | 4,566,576.16 | 2,136.95 9.52 0.59
HWS 1,591.32 | 4,705,526.76 | 2,169.22 10.23 0.64
REG 961.09 | 1,477,959.13 | 1,215.71 6.18 0.30
CF1 962.31 | 1,472,875.81 | 1,213.62 6.18 0.32
CF2 964.02 | 1,467,295.85 | 1,211.32 6.24 0.36
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: o : A
A13197 4.19 Nﬁﬂ'liﬂ'lu’Jﬂlﬂ'lﬂ’J'llJﬂ’mﬂlﬂﬁﬂu‘ililswilﬂ‘il'lﬂ'llﬂ\mﬂﬁ'lﬂﬂiiJJﬂ'lil]ixﬂﬂ‘lJU'luUuﬁ'

szinnsosuandisd

Singmed | MAE MSE RMSE | MAPE | Theil's U
Naive 16,244.42 | 263,881,181.13 16,244.42 68.40 1
DM 2,054.61 8,008,628.13 2,829.95 6.10 0.45
HWS 2,619.20 13,940,653.34 3,733.72 7.95 0.57
REG 2,696.05 14,177,728.88 3,757.36 7.84 0.69
CF1 1,967.27 7,734,359.79 2,781.07 5.79 0.38
CF2 1,981.87 7,672,621.43 2,769.95 5.87 0.44

M13197 4.20 WaMSAMUIUAINNUANIAINADUVBILDAYIBVDIYATMNITUMITI STNOLYIUBUA

sziansodnseuoud

Simumasl | MAE MSE RMSE | MAPE | Theil'sU
Naive 60,778.83 3,694,066,176.17 60,778.83 72.38 1
DM 8,852.08 126,542,521.41 11,249.11 6.24 0.60
HWS 11,165.29 180,599,522.97 13,438.73 7.90 0.72
REG 9,353.57 133,787,378.01 11,566.65 6.74 0.47
CF1 7,566.68 87,906,373.38 9,375.84 542 0.50
CF2 7,518.84 87,138,506.22 9,334.80 543 0.49

1AM 4.18 — 420 Alddudisauuduysaiinds MAE) iunasilunisianny
d 1 a o a a ¢ a a9 a
gndes azuh lunsdivessosudiiaiimsiinszvnisonassuuuiiggmaiimdiga lunsdlues
4 A daa U4 Yo a a9 o /o
soouAmArIITMInensalsu lnslitimuamsiguduiisdige uazsodnsorueudisms
4 At a '3 ] a1 o A ' s d o
wonsais Tasldiimsdmsizimsoanssunuiiggmaiisdifiqa 11 udefiGudai
4 o 4 [ g v a
amamndouduyselinde  (MAPE)fhunaailumsiannugndes sziiuiiimsnensalsay
TavldfhmuamsiBudulimdinga lunmiszianvesgaamnssumsilseneususud snduly
nsdlvpssasumiteziidl MAPE mhfufiimsiinsgimsannssunuiiggnia $11¢d15107
aoavesnnuamamiouiidsreunio (RMSE) Wunaailumsiannugnded azifiuiiisms
wenseisuTasldmsimsiznsoanesiimmgaluynissinmuesgeramnssumalseney
UBUA LazmANUAMARABUMAIToURAY (MSE) Li‘lummcﬂ'lunﬁ‘fﬂmmgm’fm VTR
Wulludweudedfun RMSE daumduilse@nianuhiviifuees Theil siuszidiudam
. » ]
Thiel's U voa)n3imsnensailia U < 1 wWufie 3msnensaiia 6 33 Idameinsalfuiud
A135udH Tagdan U feondt 1 hlamadiamsneinsalfldhestalinauiudnnaninisum

- 2 2
ol yInYIN Y
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4.5 AHINTINENNI/AIINMN

lunouilifumsiauenamsneinsel 24 (dou wazdimsnensalfimuizauiiqaves
saanegamnssumsysznevenoudluidazlszion Taolfinaaiiannugndes 4 inaaifin

Weeaneudazilsznndiiga dail
4.5.1 1§ﬁ1ﬂ1mﬂmmﬂéauf‘hﬁ'wmm?;ﬂ (MSE) uaxfhsmﬁﬁawmmmﬂmmﬂ'ﬁ'au

[- .Y

fMdsaounde (RMSE) 1aamensal 24 feunamii demsei 4.21

m31eh 4.21 uansmmensaiimunzasiigadiol¥ MSE, RMSE ifhunaisilunsdaduls

MnEnIaleavIBENHEYUA ()

Nl Hou soaudile IOUUANIAYE sodnsenusud
2553 4. 22,383.68 25,528.16 143,710.20
2553 .. 25,866.97 26,484.82 142,436.11
2553 .9, 28,848.74 28,089.96 146,406.79
2553 1.9 27,108.30 29,009.36 130,165.31
2553 W.A. 28,544.22 25,577.87 143,144.01
2553 iy 28,133.09 27,260.27 141,181.39
2553 f1.9. 27,073.20 26,522.07 144,927.76
2553 a.n. 27,334.13 27,427.18 132,930.76
2553 f.8. 28,086.23 25,129.13 142,111.53
2553 f.9. 26,855.87 26,001.84 143,507.38
2553 n.y. 25,517.29 26,514.93 148,579.15
2553 5.9. 33,566.86 28.155.54 134,144.54
2554 4.9 23,810.98 23,615.65 141,816.31
2554 A 27,506.26 24,474.79 140,800.90
2554 i.n. 30,668.34 26,002.52 144,879.42
2554 0.e. 28.808.51 26,822.50 129,507.01
2554 n.A. 30,325.87 23,683.91 141,162.70
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MwennIalsenvBenUEuA (FL)

g 1Aou souusitla souuAwmIdiye sodnItnueud
2554 fLv. 29,880.30 25,289.19 139,820.85
2554 n.Aa. 28,745.53 24,411.18 143,802.79
2554 a.. 29,013.93 25,217.43 130,962.05
2554 n.g. 29,802.84 23,240.07 140,267.42
2554 a.a. 28,488.82 24,014.70 140,915.81
2554 n.u. 27,061.97 24,422.60 145,683.59
2554 5.A. 35,590.64 25,984.74 131,334.71

910715199 4.21

Jinsemsonnay (CF2)

Wuamensalfunzand ldeniinisweinsaisuTne 1435015

' o 4 o { 4
452 Wawlefidudanunamndouduysalinds  (MAPE) 1dsmensel 24 (fou

a19anid1 Aem3 1 4.22

M 4.22 nassdmensaifiminzaufigadiol¥ MAPE dhunasilumsdadule

F{1Wﬂ1ﬂ1iﬁﬂ®ﬂ1ﬂﬂﬂ1uﬂ‘uﬁi (quu)

i iAou T0eUATI soauAmIave s0dnsenuaud
2553 u.A. 19,226.59 22,806.01 143,800.50
2553 AN 20,117.29 24,065.18 134,636.01
2553 ii.a. 24,219.12 29,807.25 150,154.26
2553 e 21,053.43 26,625.40 125,256.05
2553 W.A. 22,740.62 26,361.11 154,922.41
2553 il.v. 22,534.59 26,720.20 149,770.53
2553 n.f. 21,216.60 24,767.85 141,721.67
2553 .. 21,529.19 25,204.02 133,122.36
2553 n.u. 21,269.46 26,303.09 134,665.23
2553 .. 20,274.80 28,535.02 143,277.32
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MNENTALBANLLNULUA (F11)

b (Aou sauudiia soauAwdve s0dnsNULUA
2553 W.u. 20,391.53 28,807.32 151,987.14
2553 5.9 29,748.93 36,123.62 140,507.90
2554 .. 19,258.72 22,689.05 143,688.57
2554 .. 20,230.81 23,960.86 134,513.52
2554 .. 23,663.12 30,068.89 150,578.38
2554 g 21,185.50 26,524.42 125,106.53
2554 W.A. 22,738.78 26,331.43 154,863.20
2554 fo. 22,535.05 26,712.60 149,737.08
2554 n.A. 21,217.65 24,800.46 141,753.61
2554 a.a. 21,529.74 25,227.16 133,149.29
2554 n.o. 21,269.82 26,317.36 134,686.85
2554 .. 20,275.04 28,540.02 143,291.67
2554 W.u. 20,391.65 28,804.15 151,993.01
2554 5.9 29,748.86 36,114.64 140,505.55

93 4.19 Wudmensanmnzaufil@annismsnenseisiu Taslddmuamsda

idu (CF1)

4.5.3 Waudisauuduyseimas (MAE) Taawennsel 24 ideuatanth dansai 4.23

M3 4.23 paasdimensafimuzaiigaiiold MAE dunailumsdadule

MnennIalEeAUIBEIHEUA (F1)
| Hou sonudiia soeuAn Ay sodnsenuaud
2553 u.A. 20,488.82 22,806.01 143,710.20
2553 NN 21,369.52 24,065.18 142,436.11
2553 ii.n. 24,994.29 29,807.25 146,406.79
2553 1.8 22,367.75 26,625.40 130,165.31
2553 n-A. 24,006.28 26,361.11 143,144.01
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ﬁ'lﬂil'lﬂﬁﬁiﬂﬂﬂ‘lﬂtlﬂ'luﬂuﬁl (A)

b 1Aou saoudth sosuAwidive sadnsenueud
2553 ii.o. 23,790.39 26,720.20 141,181.39
2553 n.f. 22,400.32 24,767.85 144,927.76
2553 a.a. 22,730.03 25,204.02 132,930.76
2553 n.o. 22,455.50 26,303.09 142,111.53
2553 .. 21,405.12 28,535.02 143,507.38
2553 W.u. 21,528.15 28,807.32 148,579.15
2553 5.9, 31,406.87 36,123.62 134,144.54
2554 u.A. 20,331.91 22,689.05 141,816.31
2554 n.N. 21,358.13 23,960.86 140,800.90
2554 i 24,981.76 30,068.89 144,879.42
2554 h.v. 22,366.20 26,524.42 129,507.01
2554 W.f. 24,006.21 26,331.43 141,162.70
2554 .o, 23,791.24 26,712.60 139,820.85
2554 n.f. 22,400.45 24,800.46 143,802.79
2554 a.n. 22,729.85 25,227.16 130,962.05
2554 n.u. 22,455.37 26,317.36 140,267.42
2554 a9 21,405.09 28,540.02 140,915.81
2554 W.0. 21,528.17 28,804.15 145,683.59
2554 6.0, 31,406.90 36,114.64 131,334.71

nnmsi 4.23 dusmensaiimnzaui 1dnnitmsdinsigimsonces (REG) 1u

a so  aa o Vo a ~ s A
nsdlvnasasualy JEmswensalsiunlasldhmuanmsiFadu (CF1) lunsdivossosuamsivé

At o St a o o o
uazIEmswensalsm lasldIimsinsevinmsanoos (CF2) sa9nso1uoua
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a v a £ 4
agiluamsIdy enaewa nazvelaueus

5.1 ayUnamiite

1 4 ’

iseiisagussaadifodnym i msnensdfimingauiigadmiumaneinsel
soavisgaamAssuMslsznoueusud 3 szian fio snsudiia sasudmidied uaz
sodnsonoud 2al95imenseinedl Fauiew (Naive) Ftusndrutlsenou (DM) F3Usuln5e0
g Iwuuvavesladn-Jumes (HWS)  3Emsinszvmsaanssunuiiggnia (REG)
FEaswonsalsuTasldfimuamsiFudu (CF1) uagiimsnensaisinlasldmsinsising
aanssuuLliggna (CF2) mw‘i’ﬁ"l*ﬁ"lunﬁ%ﬂﬂ'nuQnﬁaﬂuqm’iﬁuaﬁ"yﬁ:ﬁa anfisauuduysel
wms (MAE) sulesidudanuamandeuduysalinds (MAPE) manusmamdeusdaaes
[mau (MSE) Manfiresvesnunmamasuidadeunis (RMSE) wazmdulszAnianu
AU Theil
5.1.1 mamsinsziienstsasumsilBountasiiuaasuud T uazmsnleunda
fissninggnia Tasmsnansiazmanageuinisanany wuideyaeynsunavessenuy
qmm‘nﬂssumsﬂsznaumuﬂm‘{muﬁluﬂszmﬁ‘ﬁ"q 3 dszian Simsalfoualaaieasinmua o
iazggmafiszduivdig 0.05
5.1.2 wanmsanswidoyaoynsunaidisiimsnenseinuuai 9
n. KaMSNONIETEANILgAT MNTSUEIUEUAssAns ooty

faumsnernsaidedIsan o &aii

o FudH (Naive) Haumsnenselfio £ =4,

e FEnuSuliSouuvudng TnuuFsavesledn—Tumes (HWS) Jaumswansal

fio Wim =(E +mT;)S,+m_p
Tagfi  m fio szeznafidoamsnennsallléranh m=1,2,...
p Ao Swuggmalu 11

@ =0.6863
B =0.6538

y =0.0041
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aX,

dlo F, =220t (1-a)(F, +T,,)

-p

S, ='BT)’('+(1— B)S..,

T, =7(F; —F;—l)+(1—7)]:—l
e FSusndauilsznen (DM) fimumswennsalfie F, =T xS, xC, x J, Tagmazstiggnia

148 ﬁqi‘f S1=0.8752, $,=0.9194, S;=1.0754, S4= 0.9628, Ss= 1.0334, S¢=

1.0242, S7=0.9643, Sg=0.9785, Sg= 0.9666, S1o=0.9214, S1;= 0.9267, S|2=
1.3520

o Fimsimsizvimsoacssuvuiiggma (REG) flaumsnensalfie SC(Y/S) =

11,080.03 +95.69VI —114.19FI — 72.79Gasoline95 + 194.53CPA — 157.39CI
— 80.96CPI/V&F

uaz l¥adwriiggmanindsusndiulseney

o FEnenseiswlaldhimuamagadu (CF1) Taumsnnnssife

SC = 0.038956286 DM + OHWS + 0.961043714REG

aqa o ey a o a - o
o FinensalsnIasldiimsiinseimsanaseuvviiggma (CF2) flaumsnensel

fio SC = 0.038678DM + 0.015487HWS + 0.950249REG

o [ =) J 3/ 1 ad U4
Nﬁﬂ'li‘ﬂU'Iﬂiﬂl!l'i]ﬂ‘ll'lﬂq%ﬁ'lﬁﬂiillﬂ'lillizﬂf)'ljﬂ’luﬂuﬂ 24 IRDUANHUTI WU ITHINT

ac a | 4w a1 1 A o ad o 9) 4 ]
ﬁ’Jﬂ’Jﬁ‘N'\ﬂﬂ fanvazasiuasznuiu lu@outunay nsdSu S sunuueng Twiuuisea

s a -5 o ] a J -} = [ as [

‘Uﬂﬂiﬂﬁﬂ—-’)umﬂi uanymzmmmﬂzmwuiumauuu1ﬂ11 aziuNny IEmMsuendiulsensy

ad a I’ as o Iy :’ o : s o P ]
AENAUATITYATNANBY uamﬁmswmnsmsauTﬂumﬂﬁumunm 2 HUD HaNHUZAINUADY

2 4 A o
lWUﬂuiulﬂﬂuﬁu’nﬂu

¥. HamswnrssloeaegAm NI sSIETUEURIsTIANs DEUAWIEYY
) o =) [ d’
HaumsneInsalae a1 q aeil
o 55119 (Naive) Haumsnonsaifie £ =4,
o g o a
o FmsuSulASsuuvudnd InuuFsavesTadn—3umnes (HWS) aumsnensal
fio W,,, =(F,+mT)S,

1+m +m—p

Taodi m o sveznandesmsnensallidandh m=12,...
p fis $auggmalu 17
a=0.4306
£=03125
¥ =0.0058
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do  F=2%i(1-a)(F,+T,)
S..,
BX
S, =Tlt+(1 —ﬂ)S‘_p

L=y(F-F,)+(1-7)T,
o Fiusndauilsznou (DM) Taumswinselfio F =T xS, xC, x I, Tavmdviiggma

148 ﬁ'ﬁf; S1=0.8347, S,=0.8816, S3=1.1064, S4=0.9761, Ss= 0.9691, S¢=

09832, S7= 09128, Sg= 09284, Sg= 09685, SlO= 10502, Sn = 10599, Slz=
1.3290

o FEmsimsizvimsonnssuuuiiggma (REG) fiaumsnenselfie SCC(Y/S) = -
32,256.41 + 34.40D1 + 197.15CPI/V&F + 45.39VI — 164.34CPA
uaz1¥maviiggmaninisusndiuilszneu

ad o ° a a L)
o Finensalswlavldmuansiadu (CF1) Taumsnensaife
SCC =0.828306374DM + 0.097791478HWS + 0.171693626REG
o FEwnnsalsaulaslfiEnsTinszimsannssuuuiigania (CF2) Taumswonsal

fio SCC = 0.877416DM - 0.042839HWS + 0.172261REG

o o A ¥ 9 1 Aad
Nﬁﬂ'li‘WU'lﬂiﬂlUf)ﬂ‘U'lUQﬂﬁ1ﬂﬂiiﬂﬂ1iﬂi$ﬂ0UU1uU‘Llﬂ 24 IADBUAINNUT WU 2T
d aa = S o A 1 A 5 =3 o ad o Y A [~ o
WU'Iﬂiﬂlﬁ"JU'Jﬁu'lﬂ‘N ﬂﬁﬂ'ﬂﬂl%ﬁﬂ\iﬂuﬂﬂ8lW1J‘|J111HLﬂEJH‘ﬁH'J'Iﬂ1] 'J‘ﬁﬂ'lil]i‘]JiﬂliU‘]JllU‘lJlﬂﬂ‘]f

= d a A o a ¥ a 5 A ~ o Aacy
Twiuussavod ladan-Iumos uaﬂymxmmtmxmnwlumauumﬂn HRZTUNAY ITNITLYN
{1 ac a d ac o 9 o’ LY n’/’ r=|
aulseaou M ANTIZHMTaA00Y KazdITnmswenselsw Taoms immiinne 2 uuy &

o d' ] a J A Qo
'nnymxmmLmzmwuiumauﬁmmu

fl. NOMININTBIEBANBYARINATINIUBUALTIANTOSNTOLOUA
Serumsnonssidanitan q aedi
o uwidW (Naive) Haumswennsaife £ =4,
o FimsufuISounuudad TwuuFsavesTedn-Jumes (HWS) Jaumsweinsal
fe W, =(F,+mT)S,

Taeh m fin szeznaidesmswonsal Wt m=1,2,...

+m-p

p fis dwauggmalu 17
a =0.7454
B=0.4965
¥ =0.0000
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do £ =22+(1-a)(F, +T.)

=p

S, =%+(l-ﬁ)s,_p

T =7(F; _F;—l)+(1_7)];—1
e Fusndaudizney (DM) faumsnensalfie F, =T xS, xC, x I, Tavmawilggnia

F14% &9fi S, = 1.0118, S,= 0.9480, S3= 1.0599, S4= 0.8755, Ss= 1.0940, S¢=

1.0592, S7=0.9978, Sg=0.9342, So= 0.9440, S;o= 1.0074, S, = 1.0753, S,2=
0.9930

o FEmsinnzimsoacosuuuiiggma (REG) Haumsweinsaifie SM(Y/S)

232,233.64 + 306.24CPI/V&F + 592.63VI + 724.39CI - 849.67QI -
2,536.55CPA/Motorcycle

uaz l¥mAatiggmanndtuenaiviseney

I

aa o o a o oA

e FinonsalimlavldtvuamsiFadu (CF1) daumsnensaine
SM=0.394961691DM + 0.193243078HWS + 0.411795231REG

o FinnnselswlaeléiinmsTinnzimsonnesuuuiiggma (CF2) Taumswensel

fio SM=0.403487DM + 0.192056 HWS + 0.410517REG
o o - 1 9 1 Aas
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SC = 0.038956286 DM + OHWS + 0.961043714REG

SCC = 0.828306374DM + 0.097791478 HWS + 0.171693626 REG
SM=0.394961691DM + 0.193243078 HWS + 0.411795231REG

EmsnensaiswlasldIimsinszinmsoanoy
SC=0.038678DAM + 0.015487HWS + 0.950249REG

SCC = 0.877416DM - 0.042839HWS + 0.17226 1 REG

SM = 0.403487DM + 0.192056 HWS + 0.410517REG
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4 [ d 3 [
M7 1 YeynoynsNnIMITiuEamEgRMMAIINETHEUANdaz Y szIanlFlum s de

tsziangammns e

dsziangammnssuenuaud

s0UMA soeun
wy | seeudts | wdsd | sefnseneud | ppy | soswdtdls | wdivd | sedhseueud
Jan-02 7,671 17,056 92,700 Jan-0§ 13,602 38,292 182,100
Feb-02 8,131 18,672 93,932 Feb-05 13,903 33,154 156,305
Mar-02 8,644 23,484 110,940 Mar-05 14,755 52,799 180,663
Apr-02 10,767 22,210 102,191 Apr-05 15,584 40,336 132,488
May-02 10,669 19,423 95,162 May-05 15,484 44,586 182,694
Jun-02 | 11,860 23,070 90,911 Jun-05 | 16247 | 47,174 183,450
Jul-02 11,268 23,101 107,586 Jul-05 13,202 37,660 171,890
Aug-02 11,097 24,674 117,417 Aug-05 14,122 38,706 144,595
Sep-02 11,727 24,862 120,094 Sep-05 12,927 42,210 161,169
Oct-02 9,995 27,505 136,244 Oct-05 12,981 44,418 187,671
Nov-02 8,256 26,432 144,648 Nov-05 17,029 46,391 192,978
Dec-02 16,245 32,584 133,567 Dec-05 25,925 51,951 177,001
Jan-03 14,556 23,241 145,458 Jan-06 12,287 38,170 170,925
Feb-03 14,112 25,582 150,378 Feb-06 14,164 39,147 145,748
Mar-03 15,342 26,358 158,498 Mar-06 18,332 47,751 195,542
Apr-03 14,656 26,543 138,964 Apr-06 16,069 37,467 149,159
May-03 13,371 29,406 155,595 May-06 17,222 38,478 175,373
Jun-03 14,338 29,003 146,077 Jun-06 16,053 39,479 177,071
Jul-03 14,965 30,677 143,687 Jul-06 14,396 36,242 161,926
Aug-03 13,583 28,896 126,517 Aug-06 14,272 39,383 163,507
Sep-03 | 13,591 31,266 123,272 | Sep-06 | 16,008 | 33,375 152,259
Oct-03 13,773 32,411 121,014 Oct-06 14,796 36,596 139,003
Nov-03 | 12,801 30,145 151,449 | Nov-06 | 15984 | 41,816 142,789
Dec-03 | 24,330 40,509 153,372 | Dec06 | 21,822 | 62,699 147,324
Jan-04 16,005 28,118 157,644 Jan-07 11,059 27,584 140,325
Feb-04 16,902 32,142 171,855 Feb-07 11,534 32,072 124,378
Mar-04 19,605 34,813 183,343 Mar-07 14,929 41,092 128,343
Apr-04 17,325 33,990 145,356 Apr-07 13,301 36,357 99,477
May-04 16,718 32,554 187,970 May-07 16,385 34,979 153,766
Jun-04 | 16,082 34,397 166451 | Jun-07 | 15881 | 37,341 143,431
Jul-04 14,583 30,714 167,113 Jul-07 15,085 36,072 121,566
Aug-04 19,569 24,099 131,912 Aug-07 14,901 39,262 126,629
Sep-04 16,041 35,077 137,249 Sep-07 15,647 37,844 118,237
Oct-04 | 15,521 39,820 154413 | Oct-07 | 15265 | 42,597 134,659
Nov-04 | 16,330 42,248 186471 | Nov-07 | 13,612 | 44,107 140,645
Dec-04 24,433 48,792 175,696 Dec-07 11,960 52,385 126,983




15190 1 (Av)

Pszimgaamas e

s00UA
wy | sopui wmdivd | sadhsenueun
Jan-08 | 14,821 30,610 131,574
Feb-08 16,805 32,443 126,091
Mar-08 20,845 45,262 151,181
Apr-08 15,150 39,329 134,688
May-08 21,248 33,662 167,181
Jun-08 20,569 29,540 159,033
Jul-08 19,273 25,499 153,118
Aug-08 17,976 29,154 143,548
Sep-08 18,674 29,207 155,600
Oct-08 18,416 30,527 160,738
Nov-08 18,167 27,901 149,578
Dec-08 23,807 35,199 115,227
Jan-09 13,522 18,563 121,442
Feb-09 14,247 20,114 107,858
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M3 nuaadsnnensaisn Iaslinirseinsaanesi @ n 1 sunsu Forecast X

Muitiple Royalssion - Result Formuta
SC=0. "'MD]ML' 0.038678 ) + ( (HWS) * 0.01548 ) + ( (REG) * 0.950249 )
Forecast — Multiple Regression Selected
Forecast 2.5% - 97.5% 2.5% - 97.5%
Date Monthly Quarterly Annual Upper Lower
ua-2010 22,383.68 24,942.23 19,825.14
nn.-2010 25,866.97 28,537.10 23,196.84
2010 28,848.74 77,099.40 31,516.34 26,181.14
ws.-2010 27,108.30 29,777.73 24,438.87
na-2010 28,544.22 31,196.76 25,891.69
is-2010 28,133.09 83,785.62 30,758.02 25,508.17
0n-2010 27,073.20 29,703.92 24,442.48
122010 27,334.13 29,966.49 24,701.78
722010 28,086.23 82,493.56 30,765.68 25,406.78
nn.-2010 26,855.87 29,521.63 24,190.12
#2010 25,517.29 28,111.19 22,923.39
3.0-2010 33,566.86 85,940.02 329,318.60 36,148.23 30,985.49
ua-2011 23,810.98 26,365.24 21,256.71
an-2011 27,508.26 30,179.39 24,833.14
in-2011 30,668.34 81,985.58 33,338.58 27,998.10
w2011 28,808.51 31,476.46 26,140.57
nn-2011 30,325.87 32,977.39 27,674.35
i0.2011 29,880.30 89,014.68 32,498.76 27,261.84
an-2011 28,745.53 31,372.21 26,118.85
«n-2011 29,013.93 31,641.12 26,386.74
22011 29,802.84 87,562.31 32,484.04 27,121.65
an-2011 28,488.82 31,155.15 25,822.48
22011 27,061.97 29,656.43 24,467.51
3.0.-2011 35,590.64 91,141.43 349,703.99 38,158.99 33,022.29
|_Avg 28,292.61 84,877.82 339,511.30 30,927.05 25,658.17
Max 35,590.64 91,141.43 349,703.99 38,158.99 33,022.29
Min 22,383.68 77,099.40 329,318.80 24,942.23 19,825.14
Summary Commaris
The forecast has an average error of 6.24%
The data has a standard deviation of 4,044.54
The forecast exceeds the accuracy of a simple average by 90.94%
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a =1
arrRuaatTmInenIa las s mdinreiareanssn lwnn Tusunsy Forecast X

Audlt Trall — ANOVA Tabls (Multipls Ragression &

y

Source of
i sS dof us SEE
Regression 1,413,177,100.24 3 471,059,033.41
Error 140,800,401.50 o3 1,514,827.97 1230.70
Total 1,554,037,501.74 %8
Audit Teadl — Coefficiens Toble (Mubips Regrossion Selocted)
Sortes st Overal
Description in Model Coefficient Ervor Test P-vaive Fetost y | Fetost
sC Dependent 0.00 0.00 0.00 0.00 0.00 311.01
o Yes 0.04 0.08 048 084 023 0.04
HWS Yes 0.02 0.08 020 084 0.04 002
REG Yes 0.95 0.08 12.10 000 | 14838 095
Audit Trall - Cotsslation Coel¥icient Tabl
Series Included
Descripth in Model sc DM HWS REG
sc Dependent 1.00 0.85 085 095
DM Yes 0.85 1.00 0.88 0.87
HWS Yes 0.85 0.88 1.00 0.88
REG Yes 0.85 0.87 088 1.00
Audht Teail — Cosfficlent Determinstion Table
Secte e
Description In Mode 8C ) HWS REG
sC Dependent 1,00 073 072 051
DM Yes 0.73 1.00 0.78 0.78
HWS Yes 0.72 0.78 1.00 0.77
REG Yes 091 078 077 1.00
Audl Teall — Coveriance Table
Sories Inchuded
Desoription In Modet sc oM HWS REG
sc Dependent 1635828049 |  10767,070.74 | 13.197.02325 | 14,350,271.03
DM Yes 10,767,079.74 9,762,813.63 | 10,600,801.60 10,116,684.32
HWS Yes 13,107,023.25 |  10,600,801.80 | 14,776,01327 | 12.560.877.08
REG Yes 14350271.03 | 10,116,084.32 | 12.569877.08 | 13,835176.37
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A inIneneiswlIno it nuinsemnaosenden ylsunsy Forecast X

[ Al Trall -
| Statiat

Valus

Fi Statistics

Value

Mean Absoluis Fo
Error (MAPE)

8.24%

15,859.45

140,860,401.50

15,413.00

Sum Squ Error (SSE)

R-Square

00.94%

4,044.54

Adjusted R-Square

90.64%

16,358,269.49

Chi-Square

0.00

2,873.05

Mean Absolute Emror

064.02

1,554,037,501.74

Mean Esror

-38.59

18,187,890.64

Mean Square Error

1,467,295.85

4,023 .42

Root Mean Square
| o

1,211.32

0.45

Standard Deviation of Error

1,217.68

7.321,223.60
]

Thell

0.36

25.50

Method Statistics

Value

A 5 Qolartad

Multiple Regression

[ ForeoastX Configurstion
|_Patgmeters

ftom

Value

Data Range

Combine
Regross.xis]Car1$A$1:$E$097

Time scale for data

Monhly

Periods to forecest

24

8 a Length

Replace Oufiers Activated

No

Repiace Outiers Standard
Iy

Repiace Outliers

For g T

Replace Missig
Values

Replace Missng Values

Lower Limif)
%oplacomsm Valuss
(Upper LimK)

Remove Leading

No

No

No

Apply Tracking Signal (Under
Forgcast P )

Apply Tracking Signai (Over F

¢

Forecast

Muttiple
Regression

Report Detalls

Run Date: 20/5/2553 18:23

Author: John Gait D P nc.

Note: ForecastX
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