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WORAPONG MAINIM : A STUDY OF APPROPRIATE FORECASTING MODEL
FOR THAILAND'S CRUDE PALM OIL PRICE AND PRICE'S IMPACT FACTOR
ANALYSIS. ADVISOR : ASSOC. PROF. DR. PICHIT SUKCHAREONPONG,
58 PP.

Crude Palm Qil (CPO) is main product in Thailand. Especially, in southern
region. CPO price always fluctuate by season and another related factors. If CPO price
go low, there’re impacts to farmer. If CPO price go high, there’'re impacts to CPO
manufacturer and also relate to World Palm Oil Market’s competitive advantage.

Although Thai Government manage country’s CPO price by mixing some
CPO’s volumes with diesel to be biodiesel (B5). CPO price still sometimes fluctuate to
low price. This study found that, main impact factors for CPO price are, 1. Thailand’s
CPO product volume, that is, if there’'s a lot of CPO product volume released to market,
price will go low. 2.CPO import volume, that is, if CPO price go high, Thai Government
will create a policy to import some CPO volume. For the low price problem, Thai
Government also intervene in CPO price by many methods, such as, CPO ratio
increasing for biodiesel, CPO using as fuel in Krabi Thermal Power plant. However,
These interventions still late. To solve the problem, we need to have a reliable Price’s
forecasting model. If we can forecast price earlier, we can prepare more efficient
interventions.

This study found that, the most appropriate forecasting model for Thailand
CPO’s Price is ADDITIVE TIME SERIES MOTHOD, which has the best accuracy to

forecast for next 11 months.
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3.1 WUUIIRBINAUIN (Additive  Model) ﬁa'jﬁagaslml,@iazagmm’;m
U32nauMuNaLINT8I8ISUTENaUNG 4 859

=T+ 5 +Ci + |

3.2 UUUIIRBINAAD (Multiplicative model) ﬁadwﬁaga‘lmma:mgﬂmnm
ﬂszﬂauﬁmwaﬂmﬂlaaaaﬁﬂs:ﬂauﬁa 4 819
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4. 3UATWENNI DT NAN N AN UL VDINANIA

4.1 59vhnan1a Naive?2

Naive2 41@3aN@g; Lasdu (Makridakis; Hibon. 2000) Ao 35NNINTIHN

>

fadungnia iunswenninlite g lasardudnaritngnianwennisidoyaniansmus

U

28I0QNA GIFNMIN (1)
Fui = XS, (1)

Toodi X fe Ananazad X,

fa @hﬁmﬁqgnm%aﬁ'}mm‘[@ﬂ% Classical Decomposition Method
fmiudayarauni j 1sneta (Mulasnng Wianuiton)

i fo Srwantrasidasmsnensolaane

t Ao ﬁaana’]ﬁhqmaumﬁwmmni

3% Naive2 NlTUSouisuly M2-Competition  1Ju3TNTANNLIREN
98931N23 Dampen ANA3ONAH; UazTU® (Makridakis; and Hibon. 2000) Y249 IUNANTT
wenoinwindnduduaudng luradays M3-Competition G2t
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42 Aranadunaani (Moving Average : MA)

& =3 & a v
MA dwnafienilirasitaunsunalunmineinsalanadainisly
A A o a A& v A o a A i

UAANINANNIINNANNGBINTINEAA TIIN1TNEN989 6N AR 7 usnanaa (Ciff T.
Ragsdale. 2004)

4.2.1 Single Exponential Smoothing LJ#35U5ui3avatnsinelasldis
dathmsnuastayadidn o

; . 3 { 2 90 o
4.2.2 Double Exponential Smoothing LTuiaIasilansnsoi@sltnanniy

USuSpudayseunsunatnfiansuzuwaliy dsznavlddrnnaiiadig g asd

4.2.2.1 Holt's Method
’J% Holt mﬂmmwaamgnmnm Et LRSITAUNITILN VDY

AABIRaTIN T, AaW 7 winsLaa (Cliff T. Ragsdale. 2004) saugailuganisi (2)
Fui = B +iTy 2)

Toofl E = QY + (1 - O)(Ees + Ter)

Ti= PE - Ew) + (1= P
fin oL uaz B agizning 0 uaz 1

4.2.2.2 Holt-Winter's Method for Additive Seasonal Effects

I a €d‘ 6 c.l' s d'd v

Lﬂumﬂuﬂwmmmwﬂi:qn@mmnuagmunmmum‘[uw
WAz@NATaYNTILIN (Additive Seasonal) GiauN1T (3) laufl A1 p uaaAIAINgNIATAS
Toya @wlasang p = 4, uasuLdan p = 12) E+T, Aa FZAUNUPIUTOUN UAZ Spnsp

\udrzasnamaniiald adwW i usnaiaa (Cliff T. Ragsdale. 2004)

Feo = E¢+ 0T + Suip (3)

I@lﬂ‘ﬁl Si=YNi—E) + (I-Y)Stp

o, B uaz y agendng 0 uaz 1
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4.2.2.3 Holt-Winter's Method for Multiplicative Seasonal Effects

Faasonudtlude 2.22) widwitnliiudeyangma

\T9nm (Multiplicative Seasonal) A&W i usnELaa (Cliff T. Ragsdale. 2004) @IS

N7 (4)
Fui = (Et+iT)Suip (4)
Togfi E, = 0b——+ (1 - OL)(Eps + Tea)
St_
P
T, = BE—Eu)+ (1-B)Tey
Yt
S =Y—+(1-Y) Sy
t
o, B uaz 7 ag11i19 0 uaz 1
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2. Usunmnanaa luladaalulszinelng
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3. USunasidwlulssinaling
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1. Tisunv3 Minitab 17

1.1 Fit Regression Model

1.2 Time Series : Winter's Method

2. 11/5unv8 Microsoft Excel

ANADW WNITANSE

1. ®39FUNI3 Regression

NnadINiNeITasc8Wesi Ty Fit Regression Model lwldsunsa Minitab

17 143513 Backward Selection lagiuiiaiil 2 uwuy a9t

1.1 Linear Regression

1.1.1 lWeri T4 Fit Regression Model lagnsiaan

Y
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X7

=)
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1.1.2 Tab “Stepwise” - L8an3D “Backward Elimination” Wafinnua Alpha to

Remove = 0.1

Method: ©

Potential terms:

s
i

E = Indude termin every model J

Alpha to remove: I 0.1

Hierarchy... |
! |
|v Display the table of model selection details
IDeiaiIs about the method j

Eﬂﬁ 17 n3143% Backward Elimination §1%3U Fit Regression Model

1.1.3 1380 “OK”

1.1.4 TUUUTZUIANAFIUITWENNNT Regression ALANNZINNNLA @9

Begression Equation

¥ = 43.688 - 0.0835 X5 + 0.373 X7

Eﬂ‘ﬁl 18 Linear Regression Equation
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1.1.5 §33ARDUAINNULRNICRUVDIFUNITAIUNITIRILNG AT R @\‘]Eﬂ‘ﬁ 19

Model Summary

3 E-aqg R-agfadj) E-sg{pred)
4.89974 50.22% 48.26% 27.22%

{ ] 2 . . v o
g‘ﬂﬁ 19 a1 R ?1N®NUNT Linear Regression nla

1.2 Non-Linear Regression

1.2.1 laWarian Fit Regression Model lagmsiden

Y @8
X1 fa
X2 @
X3 @
X4 fa
X5 fa
X6 fa
X7 @8

NadusNay (CPO) ladunatfaunidszing

S o a A A
NANAUALTA (B5) LaRINLLAa%
Uunmihdwadanidszine
Ysunamsien lndshsiuthdudu (cPo) flssninszd
NAIUERAD 3 luidan M-36 (3 Truu)
YSunaidut8audy (CPO) Nnaa La ludszine
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YSummsihdnihiulhau@y (CPO)

1.2.2 Tab “Model” - LRanwiiy Interaction 3zAINAING 7 a2 lapdl

Order = 2 ﬁdgﬂ‘ﬁ 20
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Add terms using selected predictors and model terms:

Regression: Model

Predictors:

Interactions through order: |2 -
Terms through order: Iz - Add

Cross predictors and terms in the model

Terms in the model: _Qﬂ‘ ﬂ ﬂ ﬂ

m

v Indude the constant term in the model

= e

Help

I

Cancel |

Ellﬁ 20 NM3LAN Interaction 32131903 #1130 Non-Linear Regression

1.2.3 Tab “Stepwise” - 188N “Backward Elimination” Lazrinnua Alpha to

Remove = 0.1
1.2.4 78N “OK”

1.2.5 32UV UTZUIANAFIWIUMINNNT Regression ALANNERUNNIA @9

Begression Equaticn in Uncoded Units

¥ =0.9 + 3.31 X1 - 0.617 X2 - 0.38%4 ¥4 + 0.198 X5 + 3.158 ¥Xe + 0.214 X7 + 0.01569 X1*X2
- 0.02203 X1+#X5 - 0.0991 X1+X6 - 0.000633 X2*X4 + 0.001228 X2*X5 + 0.002734 X4*X5
- 0.0016el5 X5+*Ke

Eﬂﬁ 21 Non-Linear Regression Equation
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1.2.6 @373RDUAINNULRVICRUVDIRUNITIAILNITIRILNGAT R (ﬂ\‘lgﬂ‘ﬁ 22

Model Summary

3 E-=2q E-s3gl{ad]j) EBR-agipred)
3.64107 78.44% T71.43% 60.06%

{ : 2 . X v o
E‘Uﬁ 22 a1 R 31A&dN17 Non-linear Regression ala

2. §31992UULNIIWEINTDE Time Series : Winter's Model

shamIn bk ldsunsa Microsoft Excel Muiawndn 1. Alpha 2. Beta 3. Gamma
ﬁmmmwﬁq@ AN HAIAINENN I TNUNITWHINTDILUL Time Series : Winter's

2 A o &
Model lssl1/51n33 Minitab 17 &35 2 WUy @99

2.1 Multiplicative Model
2.1.1 Alpha = 0.821
2.1.2 Beta = 0.070
2.1.3 Gamma = 1.000

2.2 _Additive Model
2.2.1 Alpha = 0.802
2.2.2 Beta = 0.083
223 Gamma = 1.000

3. @UUMINEINTING 4 THhe

IWeNnNIala19%In 13 Periods (1 1 1 10aw)
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Linear Non-Linear | Multiplicative Additive
Period Actual
Regression | Regression Time Series Time Series
1 26.22 28.42 158.24 26.40 26.24
2 25.29 29.20 174.44 25.29 24.80
3 21.50 28.92 171.10 24 .51 23.93
4 23.94 28.21 2247.47 23.52 22.97
5 24.94 31.03 -2070.25 25.42 25.26
6 26.00 33.53 -1910.48 25.75 25.90
7 29.63 35.66 163.75 29.51 30.20
8 30.10 33.66 204.95 31.62 32.31
9 29.02 29.00 265.04 27.40 27.46
10 32.26 27.99 254.72 25.90 25.83
11 33.93 29.62 179.75 25.63 25.69
12 35.50 31.30 127.63 25.61 25.85
13 37.65 31.61 130.77 24.63 24.66
MINATERDaNA

u

1. fwIAN Forecast Accuracy ITNMIHNATNENNTINS 11 Periods 1suny

#1339 laeld Mean Absolute Deviation (MAD) lanaadit

a17197 6 AnUTBuLfisy Forecast Accuracy 32HINGIMLLNENNTIING 4 THa

Linear Non-Linear Multiplicative Additive
Parameter
Regression Regression Time Series Time Series
MAD 4.60 602.49 3.54 3.48




Tag@NNAILLLNEINTDING 4 mﬁ@ﬁﬁnwmzﬁayaﬁagﬂﬁ 23-26

37

(Un/nn.)

TN a NG

PRV b

Linear Regression

40.00

35.00
30.00 -

25.00

20.00

Actual

15.00

2 Forecast

10.00

5.00

0.00

T T T T T T T T T T T 1

2 3 4 5 6 7 8 9 10 11 12 13

Eﬂﬁ 23 nWLTBuBuAN Actual NU Forecast 193U Linear Regression

(Un/nn.)

T NaNGL

PRl FUI

500.00

0.00

-500.00

-1000.00

-1500.00

-2000.00

-2500.00

Non-Linear Regression

T T T T T T T T T T T T 1

9 10 11 12 13

—— Actual

Forecast

A =
LaABWN

Eﬂﬁ 24 nWIBue AN Actual NU Forecast 193U Non-Linear Regression



38

Multiplicative Time Series
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an97 8 Tayaadunuidaudniududsnlslumaids (unmawn 2555 - nIngia 2559)

Y X1 X2 X3 X4 X5 X6 X7
. I B 5 s T KT s - .

o . . 9 USananstn lnd . & Yo e o s 3am

AU siaasa | dIsnmibieln e e o 4 INAINLW 3 wanlranay , . e

Year | Month . . . . 4 wiNnlanaun 4 n1sddaan N1

ihandvlulng | dauwas (B5) | waslnlng " (RSS3) nuanlaln PR PR

R Tsolnnsed - wnnlanay | winwihanau
(un/nn.) (UI/aas) (3. o) 1 n-3 dszinalng . o
() N (a11) (an)
(u/nn.) ()

1 58.20 29.99 34.90 0 80.15 53,128 101 29,929
2 57.07 29.99 19.30 0 83.61 77,430 168 0

3 36.00 29.99 191.00 0 81.83 133,118 0 29,864
4 36.21 29.99 103.60 0 83.83 145,021 14,021 0
5 36.28 29.99 206.10 0 92.30 175,830 6,603 0
6 34.38 29.99 199.70 0 100.56 183,097 9,118 0

2554

7 30.00 29.99 259.00 0 100.98 179,430 49,083 0
8 31.30 29.99 287.30 0 92.40 172,093 67,431 0
9 30.18 27.59 319.70 0 91.93 168,848 57,199 0
10 28.14 27.99 201.90 0 61.20 199,982 56,042 0
11 30.81 27.99 67.90 0] 53.29 186,876 53,602 0
12 30.49 29.19 57.50 0 36.75 157,292 18,059 0




an797 8 Tayaadumuidaudwivdulsnlslumyide (unmawn 2555 - nIngaa 2559) (da)

Y X1 X2 X3 X4 X5 X6 X7
. I B 5 s T KT s - .

o . . 9 USananstn lnd . & Yo e o s 3am

AU siaasa | dIsnmibieln e e o 4 INAINLW 3 wanlranay , . e

Year | Month . . . . 4 wiNnlanaun 4 n1sddaan N1

ihandvlulng | dauwas (B5) | waslnlng " (RSS3) nuanlaln PR PR

R Tsolnnsed - wnnlanay | winwihanau
(un/nn.) (UI/aas) (3. o) 1 n-3 dszinalng . o
() N (a11) (an)
(u/nn.) ()
1 31.68 29.39 86.10 0 46.32 137,699 42,451 0
2 33.05 30.83 25.00 0 46.37 132,669 52,163 0
3 34.71 32.33 58.50 0 46.46 145,115 1,997 0
4 35.90 32.33 102.70 0 51.64 136,842 19,005 0
5 32.86 31.33 231.60 0 54.46 143,231 34,564 0
6 32.79 29.53 159.90 0 52.13 126,979 123 0
2555

7 35.08 29.83 207.70 0 54.07 146,417 22,136 0
8 31.46 29.63 214.10 0 63.44 179,203 2,023 0
9 28.89 29.99 302.00 0 66.82 191,144 2,317 0
10 25.62 29.79 112.30 0 71.31 192,446 19,110 0
11 25.30 29.79 118.00 0] 76.80 184,881 9,021 0
12 22.95 29.79 63.80 0 83.65 175,926 13,521 0




an797 8 Tayaadumuidaudwivdulsnlslumyide (unmawn 2555 - nIngaa 2559) (da)

Y X1 X2 X3 X4 X5 X6 X7
. I B 5 s T KT s - .

o . . 9 USananstn lnd . & Yo e o s 3am

AU siaasa | dIsnmibieln e e o 4 INAINLW 3 wanlranay , . e

Year | Month . . . . 4 wiNnlanaun 4 n1sddaan N1

ihandvlulng | dauwas (B5) | waslnlng " (RSS3) nuanlaln PR PR

R Tsolnnsed - wnnlanay | winwihanau
(un/nn.) (UI/aas) (3. o) 1 n-3 dszinalng . o
() N (a11) (an)
(u/nn.) ()
1 25.00 29.79 38.90 0 92.97 199,907 12,719 0
2 25.00 29.79 27.40 0 95.97 167,555 30,632 0
3 24.49 29.99 29.10 0 101.41 177,307 48,785 0
4 23.38 29.99 87.90 0 112.26 172,431 36,246 19
5 23.02 29.99 148.60 0 105.64 193,370 60,437 0
6 25.12 29.99 214.80 0 109.76 179,032 37,802 0
2556

7 23.73 29.99 283.90 0 100.03 193,654 34,491 0
8 23.58 29.99 223.60 10,000 99.07 206,658 72,068 0
9 24.68 29.99 313.00 0 102.54 179,533 42,525 0
10 24.62 29.99 216.30 0 106.49 184,074 52,841 0
11 28.34 29.99 131.80 0] 118.35 154,364 31,532 0
12 31.90 29.99 49.10 0 130.96 127,298 20,006 0




an797 8 Tayaadumuidaudwivdulsnlslumyide (unmawn 2555 - nIngaa 2559) (da)

Y X1 X2 X3 X4 X5 X6 X7
. I B 5 s T KT s - .

o . . 9 USananstn lnd . & Yo e o s 3am

AU siaasa | dIsnmibieln e e o 4 INAINLW 3 wanlranay , . e

Year | Month . . . . 4 wiNnlanaun 4 n1sddaan N1

ihandvlulng | dauwas (B5) | waslnlng " (RSS3) nuanlaln PR PR

R Tsolnnsed - wnnlanay | winwihanau
(un/nn.) (UI/aas) (3. o) 1 n-3 dszinalng . o
() N (a11) (an)
(u/nn.) ()
1 33.07 29.99 8.40 0 154.60 122,089 0 0
2 34.50 29.99 3.60 0 174.44 137,919 - 0
3 31.65 29.99 24.70 0 144.75 213,524 0 0
4 27.69 29.99 84.10 0 158.21 219,754 38,423 0
5 27.84 29.99 133.40 0 143.46 262,528 51,620 0
6 26.68 29.99 192.20 0 137.52 218,077 36,205 0
2557

7 26.80 29.85 229.00 0 129.73 192,636 27,003 0
8 25.36 29.85 251.70 0 127.75 162,219 5,440 0
9 24.27 29.99 229.40 0 126.08 155,133 5,001 0
10 25.27 29.99 180.90 0 111.99 145,433 0 0
11 29.08 29.69 108.00 0] 90.87 102,234 - 0
12 30.61 28.79 75.00 0 89.70 69,064 - 0




an797 8 Tayaadumuidaudwivdulsnlslumyide (unmawn 2555 - nIngaa 2559) (da)

Y X1 X2 X3 X4 X5 X6 X7
. I B 5 s T KT s - .

o . . 9 USananstn lnd . & Yo e o s 3am

AU siaasa | dIsnmibieln e e o 4 INAINLW 3 wanlranay , . e

Year | Month . . . . 4 wiNnlanaun 4 n1sddaan N1

ihandvlulng | dauwas (B5) | waslnlng " (RSS3) nuanlaln PR PR

R Tsolnnsed - wnnlanay | winwihanau
(un/nn.) (UI/aas) (3. o) 1 n-3 dszinalng . o
() N (a11) (an)
(u/nn.) ()
1 35.44 26.39 23.90 0 100.52 69,637 0 0
2 36.39 25.09 16.40 0 110.96 105,281 - 0
3 28.54 27.39 39.50 0 108.81 188,141 0 0
4 26.15 25.09 76.40 0 107.54 227,453 - 0
5 26.17 25.99 104.70 0 104.82 267,901 - 0
6 27.43 25.99 144.60 0 91.54 218,413 - 110
2558

7 26.22 25.59 213.20 0 89.28 182,792 - 0
8 25.29 22.89 237.40 0 81.12 173,514 0 0
9 21.50 22.89 262.00 0 83.06 176,794 - 0
10 23.94 23.29 158.60 5000 86.73 185,368 0 0
11 24.94 23.54 97.30 5000 78.93 151,601 - 0
12 26.00 22.44 45.60 5000 82.57 121,579 - 0




an797 8 Tayaadumuidaudwivdulsnlslumyide (unmawn 2555 - nIngaa 2559) (da)

Y X1 X2 X3 X4 X5 X6 X7
. I B 5 s T KT s - .
o . . 9 USananstn lnd . & Yo e o s 3am
AU siaasa | dIsnmibieln e e o 4 INAINLW 3 wanlranay , . e
Year | Month . . . . 4 wiNnlanaun 4 n1sddaan N1
ihandvlulng | dauwas (B5) | waslnlng " (RSS3) nuanlaln PR PR
R Tsolnnsed - wnnlanay | winwihanau
(un/nn.) (UI/aas) (3. o) 1 n-3 dszinalng . o
() N (a11) (an)
(u/nn.) ()
1 29.63 20.64 51.10 0 87.49 96,125 - 0
2 30.10 20.24 15.00 0 84.39 120,073 27 0
3 29.02 20.74 10.40 0 78.73 175,807 - 0
4 32.26 21.94 32.00 0 74.51 187,985 - 0
5 33.93 23.54 171.60 0 82.88 168,381 - 0
6 35.50 25.64 249.70 0 79.21 148,289 - 0
2559
7 37.65 25.14 240.90 0 72.39 144,599 60 0
8 - o o - - - -
9 - L - - - - - -
10 - - - - - - - -

11
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