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Abstract

The objectives of this study are 1) to conduct overall study of the production, processing
and marketing of palm oil industry, including relevant policies, 2) to select the suitable method for
forecasting a monthly price and production of oil palm in the country.

Research is done by describing the general conditions of the production, processing and
marketing of palm oil industry. The forecast is done by using Exponential Smoothing Method,
ARIMA and SARIMA. Data are collected for a monthly price and production of Thai oil palm
starting from January 2005 to December 2015. The most suitable forecasting method that displays
the lowest Root Mean Square Error (RMSE) is then selected.

Research findings are as follows: 1) Thailand has 4.70 million rai of oil palm area in 2015,
with 4.28 million rai of plantation area, producing 11.02 million tons of oil palm production and
2.58 tons of oil palm yield per rai. The average cost of oil palm production is 3.13 baht per kilogram,
or 8,062 baht per rai. Corresponding capacity of crude palm Oil production is about 2.07 million
tons, with 0.9 9 million tons for consumption and 0.81 million tons for biodiesel production; 2)
Forecasting of monthly oil palm price and production found that (1) the result of forecasted price
from SARIMA(2,1,2) (0,1,1),, model is the most suitable forecasting method, as this method
displays the lowest RMSE (0.455673). While a prediction using Exponential Smoothing Method
with Holt-Winters Multiplicative model provides the lowest RMSE(0.474868), and ARIMA(1,1,2)
model provides the lowest RMSE (0.512524), (2) the result of production forecast by Exponential
Smoothing method from Holt-W inters A dditive model is the most suitable forecasting method,
because this method displays the lowest RMSE (105236.1). While a prediction using ARIMA(0,1,1)
model provides the lowest RMSE(122765.0) and SARIMAC(1,1,0)(0,1,1),, model provides the lowest

RMSE (123535.3).

Keywords ; Forecasting of Price, Forecasting of Production, Thai Oil Palm
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2 |p| <1 Foya X, veldnymziia (Stationary) uazd p =1 X, Yoya

A o 1A 4 Ao o 1 Yt 2 A
@L}ﬂﬁlllﬁﬁ']ﬂgllaﬂ‘klmzullluﬂ (Nonstationary) u@ﬂ’l]']ﬂuﬂﬁﬁWll']ﬁﬂ“l/nllﬂ@ﬂﬂNﬁuﬁﬂ@
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' a = g @ ' a .
N UPuas Ho : 6 =0 ¥uilumsgonss Ha: 6 <0 ¥u1ennuN p <1 uag X,V Integration of

A < . v [ a3
Order Zero (Charemza and Deadman, 1992) Ao X, 1)U Stationary 4azd 180151 Ho: 6 =0 0
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< { v g 13 :
sUnuvvzdeuilueyniunai Stationary 1n1i 10 Tl Stationary szdea)asuuiacli
3 . 1
11 Stationary NOU
{ a o v o [ a 1
Tuvagimsinsananuduwusaudsausudulsdasyor19a Partial
I v o o 4 o g a
Autocorrelation 11/ 14A23aA NN NN LTV 5Ne09 TAsW15U1INTNNIT Yule Walker

v

(Pindyck and Rubinfele, 1988) A1l

pp = ¢1pp—1 +¢2pp—2 +"'+¢p (233)

Y ' 9
1k 1 p 0214

Po = PP Thp Tt (2.34)
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U

w811 (Cut off after lag p)

ARMA(p, q) a I wny (Tails off) a ANy (Tails off)
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uniudhanludszme 3 szay Ao szavdna 28N 200,000 AU TTAUEDUNY 168,000 AU LA
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1 [} =Y (%) (] v Aa
sEAUANGA 135,000 AU (1NN UANABINS 1F 11Row) mindSuadsnogluszauings
Y ) o 9 A A [44 A A a 9 Yy [ a
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= y 2 a = A A o ~ o o
M3ANIATI UTagiszasananyeanIsanyuNo@enuUUTIae Mz aNd w3y
4 a o % v o . .
T¥wernsalisinwazranantduiniuvesIne anuuudians Exponential Smoothing,
2 A A = vy 0 o a
ARIMA 110g SARIMA 1Juasealumsanyi Tasldvoyanndninausasygnanmsinyag
< Y A = = [ o a J 9)
Wudeyasie@on MouNnNIIAY 2558 DITUNAY 2558 WA 1N laems 1511 sunsy

. 4[ S = (% dy
Eviews 6.0 3431802080 AU

¢ R
1. m‘mmn‘smmmﬂmuumu

d J :’ U A
1.1 msnenpsasimhansiniulaeds Exponential Smoothing Method
Y i+ -~ ] ]
1.1.1 wamswensaisimihausiniulagis Exponential Smoothing Method
4 o . . . !
HANIINEINT Al 1AEN15 191U UT1a049 Single Exponential Smoothing W31 1
ANNUAANAIANIAITDURAY (RMSE) 1N10U 0.565311 Baza1nunlsdsiumas (SSR)
T o A @ U [ Iy
N 42.18414 NszaumMUSUINITEU () 0.9990
4 ) . . s
nan1sneInsal lnel¥uuus1aee Double Exponential Smoothing UfA1AITN
AANBIARIAIaDURAY (RMSE) (N101 0.655706 aza1a31uulsisiumas (SSR) tm1ny
~ [ 1 [ Y
56.75348 NszauM5uINISeU (@) 0.5960
t4 o A a
Han13Ne1n3al 1ael9uuT1a09 Holt-Winters Additive WA1ANAANAIA
Masaounag (RMSE) 10U 0.493923 uaga1nunilsisiwmas (SSR) 10U 32.20265 9
seauanlsuliizen (a) 1.0000
L4 o 1 ]
Han13Ne1nsel lae19uuT1a99 Holt-Winters Multiplicative WU31 1A1A1%
AANBIAR1AIaDURAY (RMSE) IN1110.474868 wazA1n1uulsisiumas (SSR) tm1ny

~ @ 1 o Yy
29.76591 NszaumlsulvGou () 1.0000
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o 9 as

{ b3 I
A1519N 5.1 wamsnensasImMUaniuae75 Exponential Smoothing Method

Parameters Sum of Root End of Period Level

LUV Squared Mean

alpha Beta Gamma Residuals  Square Mean Trend

Error
Single Exponential 0.9990 - - 42.18414 0.565311 4.509680 -
Double Exponential 0.5960 - - 56.75348 0.655706 4.483876 0.262313
Holt - Winters Additive 1.0000 - - 32.20265 0.493923 4.202179 0.011264
Holt- Winters 1.0000 i - 29.76591 0.474868 4.124614 0.474868

Multiplicative

HUgLYieg - NNMIATUIN

4 a
1.1.2 tr;nlwan15ﬁnygifswymiwmmmﬁwﬁ Exponential Smoothing

Method

Y 9
nnmsnensainanhduiniulagldgluoun 4 33 MR lasdunuves

7 ~ A Y Ay A Y A
ﬂ”l'iWEﬂﬂiﬂWlLﬂiﬂgﬁimf,jﬂIﬂﬂWﬁ]ﬁmiiﬂﬂﬂi RMSE ‘Vluﬂfmq’ﬂ TﬂﬂmiWEﬂﬂﬁmﬂ’Jﬂ’J‘ﬁ Holt

~Winters Multiplicative MMz d@uigaiioanIniia1 RMSE fmiga minw 0.47868
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UIN/NAN.

1 -
48 49 50 51 52 53 54 55 56 57 58 9

——PALM_PRICE ———PALM_PRICE_SES
—— PALM_PRICE_DES ——PALM_PRICE_HWA
——— PALM_PRICE_HWM

UL

A 14 % @ 9 a
PALM_PRICE Ao 51 1anuNu (VYD)

PALM PRICE SES s IANeInTalAIeIT ingle Exponential Smoothing

PALM PRICE DES 9 31 NEINTAIAIYIT Double Exponential Smoothing

Aay

PALM_PRICE HWA 78 310 1Me1n52IA1875 Holt Winters Additive

as

<y
PALM PRICE HWM A9 5IMNEINTAIAIGID Holt -Winters Multiplicative
= a ¢ ¢ 2 o Y ax . .
NAN 5.1 WeuneunansneInsalsinauingua1e7s Exponential Smoothing Method

HUULHE < NNMIATUIN
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J J Y o oA =K o an
HanN1sNeInNsals 111N WA NN IANDITUNAN 2559 1A8IF Holt -
. Lo . ' = 9 a ISP Y 2 o s A a
Winters Multiplicative W11 31AURAYIINVDYDDI 1 2558 UArlnamesnusImeINsalmas 1
A o Vo 1 a o A X A = 1Y
2559 lgsIAUNAGNNMININT U 2559 (MY 4.20 VIaen laniu NI oS euneuny

9 A 2 A A " @ 1 a o a A 2 o A
VIYAIIN ‘l] 2558 SHINIIANURQAY ININY 4.12 ‘U']“I/l@]?)ﬂiﬁﬂﬁi] NIDNWNUU 2.01 % ANTNN 5.2

UIN/NAN.

LA I L O O L I L L I Y LB B BB
48 49 50 51 52 53 54 55 56 57 58 59 9

—— PALM_PRICE —— PALM_PRICE_HWM |

HNaL1e

% LY 9 a2

A 14
PALM_PRICE Ao 51m11aNiu (Veyavsa)

U

an

¢
PALM PRICE HWM ﬁf) §1ﬂ1W81ﬂ5m@9{’Jﬂ’J‘ﬁ Holt —Winters Multiplicative
= o ¢ 3 o Y ax p o

NNN 5.2 HansNeINTals 1A auiiuale75 Holt- Winters Multiplicative
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1.2 msnennsasimihaniiniulaeds ARIMA

1.2.1 msnmmummﬁaéuaw’fayaaynimam (Unit Root Test) WATUIANNUY

s ¥ o A 9 = 9 A A o A
inﬂﬂjTV‘I§1ﬂ1ﬂ']allu'lllu‘ﬂlﬂyﬁiﬂjeu']ﬂllﬂ ﬂgullujiulﬂlagﬂﬂwﬂ\i'ﬂﬂ\iﬂWW'ﬂ 5.7

UIN/NN. PALM PRICE

48 49 50 51 52 53 54 55 56 57 58 9

A s ¥ o A Y A a
AINN 5.3 i?ﬂ?ﬂ?ﬁlllﬂlluﬂlﬂkmﬁﬂﬁslnﬂ]lﬂ U U 1J 2548 — 2558

@

N AN NUATHENINITINYAT

9
o w

A an J
ﬂ1§ﬂﬂﬁﬂﬂﬂ’)1hu\1@ﬂ1}’38’3ﬁ ADF Unit Root 611meﬁ’ay’amgﬂimamﬁmﬂmuumu

]
(2 o ]

ioNIsMINToyall OVTITAIR (Stationary) : [1(0) ; Integrated of Order 0] W3pvdanyme lu
119 (Non Stationary): [I(d) d > 0 ; Integrated of Order d] Lﬁawﬁmﬁm%’auﬂaﬁﬁmmﬁw%ﬁ1
anuualslsau lineii luudazsranariuanaieiy Taein1snaaen Augmented Dickey-
Fuller (ADF) ud 2913 nuiiiod 1Ay n1eana (Significant) fiszdunnmaFesu 95% uay
99 % aron13fTeuoua1ana ADF ifFeuifiounuaiingauunfiuueun 91A1d0A ADF
WINNIAIINGA UNAAUUOU uﬁmdﬁagawﬂimamﬁﬁﬂymz”lajﬁe (Non Stationary) 4
ud'lud283 Differencing 1duii 1 wiaddudallounidoyaounsunarfidnumsils &
ﬁ]”lﬂ@]”liN‘ﬁ 5.2 Wuiwﬁ'@y‘aﬂzﬁqﬁ Level Test (statistic) With Intercept ﬁmmﬁmﬁbu 95% 1§

g 2 A v s % o a Y a v v a4
mummmﬂmmg,aﬁmﬂmuumuwmm1mﬂﬂ51wgmmuuﬂuumﬂ UazN1INaaoun
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Level Test (statistic) Without Trend and Intercept t48$ With Trend and Intercept ¥ 2ya lsitianq

ﬁ’mﬁmﬁmﬁau Unit Root N1 At First Difference

A13197 5.2 WANSNATDY Unit Root N5¥A1 Level (Test Statistic)

ADF Test critical values f1 Prob
Level Test (statistic)
Statistic 1% 5% 10%
Without Trend and Intercept -0.420754 -2.583011 -1.943324 -1.615075 0.5298
With Intercept -2.951842 -3.481623 -2.883930 -2.578788 0.0423*
With Trend and Intercept -3.103620 -4.030729 -3.445030 -3.147382 0.1099

A7 : 1PMIMUIA

W81

A W

= 13909 Iied AN eana NTzaunUEIU 99% (0L <0.01)

v [

* e Iiedngneana Nszaunnudeiu 95% (0L <0.05)

AR5 190 5.3 HaN1TNATBY Unit Root Nszau At First Difference 910A@0A ADF

WSeufeunuaingaluaAuUeY WU Aaan ADF 11080 1A13ngALuARULOY LEAII]

9

A1519N 5.3 WANISNAED Unit Root LAV At First Difference (Test Statistic)

JoyaounsunaNan YU (Stationary) NT=AUANFOIY 99 % 11T Unit Root

At First Difference Test ADF Test critical values
B e f1 Prob
(statistic) Statistic 1% 5% 10%
Without Trend and Intercept -9.671306 -2.583011 -1.943324 -1.615075 0.0000%**
With Intercept -9.642248 -3.481623 -2.883930 -2.578788 0.0000%**
With Trend and Intercept -9.611760 -4.030729 -3.445030 -3.147382 0.0000**

HU8LYea - NNMIMUIN

HU8LYie

Y

KX A 9 aa A v A )
UV VUHITIAYNNADA NTSAVANUFOUU 99% (0L <0.01)

Y

=K A o aa A A <
* RO VUITIAUNNTADA NTSAUANUYDUU 95% (0L <0.05)
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1.2.2 M3NEINT ARIMA 23895 Box Uag Jenkins
1) MIMUUAUYVIIA0N (Identification) ARIMA (p.d.q)
nsiviuazluuuTaen1sWNa15a1 Correlogram Tun13f1vUA
LL‘]J‘]Jiha@QLﬁ@W1ﬁ1Autoregressive [AR(p)] ttae Moving average [MA(q)] Tagnasa11na
Autocorrelation (ACF) t1ag Partial Correlation (PACF) @491AM13W915101N 5.4 140111Ua
o 4 y o A Y I
sUnvvve IV VTIA0Y ARIMA ¥095 111 1dumiiunzateiinyasnsvie ldeeniiu

LUVI1A09 ARIMA(1,1,2)

Diate: 04M8M6 Time: 10:07
Sample: 2548M01 2558M12
Included observations: 131

Autocorrelation Partial Carrelation A PAC  -3tat  Prob

1 0187 0187 4.6808 0.031
2 -0.245 -0.280 12810 0.002
3 -0142 -0.032 15541 0.001
4 -0.065 -0.108 16121 0.002
5
]
[
g

|_|_

=

-0.011 -0.026 16.138 0.006
0.087 0.053 17184 0.009
0109 0.062 18.8349 0.009
0174 -0.210 23138 0.003
8 -0.324 -0.228 38103 0.000
10 -0.014 0.024 38131 0.000
11 0.090 -0.080 39.319 0.000
12 0.086 -0.009 39733 0.000

[

___l_ll_l___.:.ﬁﬂ_

| |

9
o w

{ s = =
NN 5.4 Correlogram sithauiiuinuasnsvield A At First Difference
N1 : MIMIAUIN

1 a 14
2) MIYsenuMmITINAe5 (Estimation)

[

wasnnlanivuasduuunuusiasunda diwvuiiaes

1

(% aa

o Yy d' o = Y 2 o o
ARIMA(1,1,2) Tasdanaliiiiarnah (©) Tunvvudiasadauidieg hiteddaunieada

9

A
1o

=D.
DA D¢

AU
A 1 A Y =} v 4 o o A 1
mfNiﬂﬂﬂ1?‘]\1‘I/IG]?JQ?J?]’JHJL!G]ﬂGINVlﬂiﬂﬂﬁuEl Tﬂﬂmmmmwuﬂgﬂuummumam‘ﬂmmw

Yo A
%mmzﬁnvlﬂmuau 7 gﬂllfﬂ’ﬂ o
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(1) C AR(1) MA(1) MA(2)
(2) CAR(1) MA(Q2)

(3) CAR(1) MA(1)

(4) CAR(1)

(5) CMA(1) MA(2)

(6) CMA(2)

(7) CMA(1)

) Ay ¥ 9 o ) [ < Y an .
‘Ll"lg‘ﬂ!L‘]JTJVlvlﬂiﬂf’fﬁNLﬂJ‘]JﬂWa@\iﬁﬂ’TiUWEl"lﬂimﬂ’Jﬂ’J‘ﬁ Oridinary Least Square

1 a J v o w aa 1 1A [ @ 4 o
(OLS) I@]fJﬂ'lW'li'liJm@ifluEJﬁ"lﬂﬂJuTINﬁﬂV’IE]EJN?J'IﬂVlllLﬂu§$WLI 0.05 W§653@Uﬂ31hl°§6hu

1 an 4 o { d
95% WAN1TNAFBUNAININEDA 415199 5.4 Taguuusiasad (1) (2) (4) (5) (6) Haz(7) 1Wu

v A o o o a

o { 4 o Aaa 4 ) Y
Lm‘umamﬁLmJwﬁmﬁmmﬂmuﬂinﬂmuuﬂmﬂtymmamﬁmmg%uu 95% YnNLIU

o ~ I o ~ [l A A
HUU1099N (3) C AR(1) MA(1) Wunvudiaean lumuizauiiodnn AR(1) A1 Prob.

9 @ a

N 0.1612 lifiviadannieadananudenu 95 %

1 ' aa ' o ' Y
Gni'Nﬁ 5.4 ‘ﬂ']ﬁﬂG’]ﬂ'ﬁﬂjgu'}mﬂ'ﬂ!uuflnaaqg'mq ﬂ’Jfﬁ% ARIMA

uuy ‘ ﬂ"] Prob. R Durbin
RGGR

C AR(1)  MA(l1) MA(2) squared Watson stat

(1)  CAR(1) MA(1) 0.1363  0.0000** 0.0000** 0.0000** 0.174776  2.026842

MA(2)
(2) CAR(1)MA(2)  0.6856 0.0109* : 0.0002** 0.122610  1.976985
(3) CAR()MA(l)  0.7628 0.1612  0.0013** : 0.091285  2.055752
(4)  CAR() 0.7454  0.0324* . [ 0.035269  1.876485
(5)  C MA(1)MA(Q2) 0.7643 - 0.0182*  0.0040** 0.111335  1.929591
(6) CMAQ) 0.6954 Y - 0.0003** 0.075942  1.541926
(1)  CMAQ) 0.8315 - 0.0001%* - 0.068840  2.129688

HU8LYea - NNMIMUIN

C:)

WG ** vt Hisdngyneana Nszaunuien 9% (0L <0.01)

C:) (2

= = 1% an d‘ d‘ )
* YU VUITIAYNNADA NTEAVANUFONY 95% (Ol <0.05)
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3) ﬂ7§ﬁ)53@ﬁ’61/§1]!!1111 (Diagnostic checking)
1 Y
MIATINAOVLVUTIA0IV VT 1a09 ARIMA(p,d,q) Nad19vudl anummnzay
4 ] @ v J @ 4 1
°lumswmﬂimw%”ln Iﬂﬂﬂ1i%ﬂﬁﬁ]ﬂﬁ‘ﬁﬁu‘wu‘ﬁmE]\W]”Jﬂa'lﬂ!ﬂa@u (Autocorrelation) 31
4 v A v o Jdo A a Y A '
AU IANADU U na1ﬂfofgumlmmmJ‘wu‘ﬁﬂummﬂammaauiuamﬂ@uwums@"ln
ﬁ]ﬂmi”ﬂﬂﬁﬂu Residual Diagnosis Test TRRELRERI Autocorrelation (Ljung-Box Q-statistic)
W30 Serial Correlation (Lagrange Multiplier Test : Breusch-Godfrey LM-Statistics)
Y
Tumsanutiaz1935msnaaey Serial Correlation (Lagrange Multiplier Test :
Breusch-Godfrey LM-Statistics) Hawud 31U Ao H, = 1aid ‘ljﬂlu #1171 Serial Correlation H, = 1l
ey Serial Correlation HANINATOUULUTIABIN (1) (2) (4) (5) (7) vouiy H, lutidyn
. . o o ti’ A g 1 ° ~ Aa
Serial Correlation fﬂll']iﬂ‘lﬂll’ﬂ‘uQTQ?)QHUhJGLGHElMﬂTiWEJ']ﬂﬁm FIULVVIIADIN (6) ‘]J{]Lﬁ‘ﬁ H,

[ A A . . 1 o ° dy ) Y o A
gouIl H, o lJ‘]ji‘g‘Irﬂ Serial Correlation ”lummmuumumamu‘lﬂwmﬂﬁm'lﬂ ANATT NN

5.5

1 o Y . . o g
Gni'Nﬁ 5.5 NMINATDUANUUNIETUUDILU VAN ﬂ’Jfﬁ% Serial Correlation LM-Statistics

i i 1 p| 1111 ARIMA(p,d,q) F-statistic Prob.

100N
(1 C AR(1) MA(1) MA(2) 0.295774 0.7445
(2) C AR(1) MA(2) 0.667013 0.5151
4 C AR(1) 2.001860 0.1394
(5) C MA(1) MA(2) 1.098108 0.3367
(6) C MA(2) 3.634634 0.0292
@) C MA(1) 2.962516 0.0553

HUGLYieg - NNMIAIUIN
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o
4) MINYINTU (Forecasting)

9O’ o d‘

Y 2ao s A P P
lunisdnindatiidanlszasamoneinsaisiaduiniuiineasnsuie’la

Q

o & A gqya "o P Ay Y 7 Yy A o =
1‘1!’0‘1“?’1&5] @N‘L!L!L‘W’E]bl‘ﬂl,ﬂﬂﬂ’J'llIL!iJL!EJ'IGIJ@QGIJ’Elqu‘aVIVlﬂﬁl'Iﬂﬂ1§WEJ'Iﬂ§m TADNUADNUVUINDIN

= A A Y 4 a 1 a o w =
11?’1’3111“41]']8?{%1/]f‘;fﬂlW@i%TLlﬂTinﬂﬂim TAgN15 N AINNIUAANAIANIAIT0URDY

'
! o

A A 4 ~ o 1 a
(Root Mean Squared Error ; RMSE) 1/1ummmqﬂTﬂamiwsnﬂimuazgﬂ?ﬂumamummwm
Y
Foya MUUATIMINOINTAIAWARDUUNTIAN 2548 DIFUNIAY 2558 HANTNEINTEL WU
nUUT1a09 (1) C AR(1) MA(1) MAQ) lanumuizduninigalunisiild14lunis

(%

s A = 'o A = AaaA o [ ~
NYINTULUDINNUAT RMSE Gﬂﬂﬁ:ﬂiﬂt’lﬂﬂ?ﬁﬂ@]ﬂﬁWﬂﬂJﬂ\‘iﬁﬁNﬂ 5.6

g

A = J aad o o ' °
ATTNN 5.6 Llﬁﬂﬂlﬂﬂﬂﬂ?ﬁﬂ@]ﬂﬁ? aﬂumsﬂszmmmmmmumam ARIMA

HUPN
4 ] 11Uy ARIMA Root Mean Squared Error

AN

€)) C AR(1) MA(1) MA(2) 0.512524

() C AR(1) MA(2) 0.527693

@ C AR(1) 0.553334

%) C MA(1) MA(2) 0.530949

@) C MA(1) 0.543496
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o [ o
Waﬂ’]ﬁWfJ’lﬂﬁﬂ!LaE]UNﬂi']ﬂll 5\1 DUINAY 2559 Iﬂﬂa% ARIMA 1UU31a9809 C
=1 1 tﬂ‘ =\ 1 % 1 a 7
AR(1) MA(1) MA(2) #1399 ARIMA(1,1,2) W21 51 1NQY TJ 2559 1MUY 4.81 TJ'WIﬂfJﬂIﬁﬂﬁil
A 2 A = v Y A = = = A 1 Aa o
INNUU 16.93 % Luﬂllﬁﬂﬂlﬂﬂﬂﬂﬂmﬂyﬁﬂi\i TJ 2558 BIUTIAURAY 4.12 ‘UTVIﬂ@ﬂIaﬂﬁll LUag
A a ¥ A ' A A 2 o ~ y A X
WNTTUIUDYUATTIYADUNUINTIAURAIADUNNITIANDITUIIAY 2559 MLLH?IHMLWN“UH
1 9 [ [ 14 %l @ A 1 P A = 4?
vliJf"f’E]ﬂﬂa@Qﬂ'ﬂaﬂEﬂ!$61]@\151ﬂ1ﬂ'lﬁl|u'l‘“u§'lflm@u1u°]ﬂﬁﬂN1H3J1luﬂﬂﬂ1ﬂ§1ﬂ'l§]$3Jﬂ'l§€IJu

aIMInYNIANIe

VIN/NAN.

LA L Iy I O I I L L LB B LB
48 49 50 51 52 53 54 55 56 57 58 59 3

—— PALM_PRICEF01 —— PALM_PRICE
UL
A o % Y] Y a
PALM_PRICE Ao 1A auiu (ToY0II)
PALM_PRICEFO01 A9 IIMINEINTAAUVUTIA04
C AR(1) MA(1) MA(2)

~ 4 s Y o A 4
NN 5.5 Wami‘wmﬂimi”lm‘lhauumumﬂymmmwllﬂ

INLVVIIEBY C AR(1) MA(1) MA(2)
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4
1.2.3 MIngnsal SARIMA 23835 Box uag Jenkins
4 A g o =] 1 ]
1) a5neynsuna nyntluamyuuis Tasmsminaa1e Han1IgenIa

1o y 22 "o W a { A ] o
uaz/soudasmiduna N9il YuognaNY UL YEIOYNTUNANANNNIITUININMITNADA 1
A A A A Y AA A A T A A
v oynsuna1oIzimamaou lnutesninuua Ty dlinnuulsdsiunsiivie lined @

4 4 4 44w da 4 4
msndeu Inuiiesninggmanianuulslsiunsinie i Imsiadeu lvauilesain
Y A A A A ' A v a A A
s Tiunazggnianiinnuasiinge luned dreynsunar {y) Imsnden Inaiiossn
1 1 { g %

pur Ty Twmaasveseynsunan: Ideunsunaln {z) Mdlumesuuiilas z = Aly,
9 = A A Y ' Y
founsuna {y) imaaaeu lvuilosningamalininaasggniaveseynsunalanla

1A g @ 1 [l {
synsuna lmindumaduuis z, = Ay, wazdreynsunal {y,) taanuumlsdsoulined

a I ] @ 1 [} a

Tdulaseynsunandn {y) Husunsunalmi {z} dreiletuais su aeniiu (Z=Iny,

Ju A 3 s A o Y ' '
) Wandunmuzavezulansuni veoynsunarlvy {z) Ianw

A

310N 2 (Z=Iny,

ulsdsaunsh
= A o ~ 1A o
FINANTITNATOUNTEAY Level IﬂfJiJ Constant 19 ¥ Trend hl\ll‘LN 19N

A v ¥ = Y 9 o 1 9 a KR Y o 1 @ A

M319% 5.3 asiudedesaieals IniTagldaenisnu laduislui (z) asgUi s.6 uaz

A o @ . Y VoA [ A < 1 an 9
LN@H'W]')LL‘]J? Z, Vlﬂ‘ﬂﬂ'ﬁ’t’]‘u Unit Root LLAINUIT NITAUVANUEDUU 99 % A1aDe ADF UDY
1 1T Aa a "9 (% A . 1 T W
NN ALNUAAUUDU LLT;T@Q'J'WJﬂ‘JJ”ﬁ@lé!ﬂﬁiJHﬁWﬁﬁﬂngu\? (Statlonary) flﬂ'l Prob. I(N1NU

0.0000 U5 H, souiy H, Funan1uilaiszauanuuana1ei 1 (d=1)
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i

-'4 LR L e e

|
48 49 50 51 52 53 &4 55 56 57 58 1

{ o ' 9 s ¥ o A Y ' a
i 5.6 als i (z)mndeyasimnihaminiuiineasnsaela laenis ldasnis iy
HNANe - NN IAMUIN

2) Auag Uiy SARIMA (p, d, q) (P, D, Q), §11351 SARIMA i)
5UMUVTINTZHI19 ARIMA(p,d,q)xSARIMA(P,D,Q), Tnueynsunalvi {z) e
G @ A a ]
UIT UUAD Z, ~ARMA(p,q)xSARMA(P,Q), Tﬂﬂwmmaqﬂuuu ARMA(p,q) 31091 r(Z)
Hay r,(Z) M5y k=1,2, ... uazia1saguuy SARMA(P,Q)L 9101 r(Z,) 1hag r,(Z)
195U k=1,2, .. d1950 k=L2L.... 9101?57 awrsodmuagduuylaasil Ao

SARIMA(2,1,2)(0,1,1),,
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Date: 042116 Time: 15:28
Sample: 2548M01 2558M12
Included observations: 119

Autocarrelation Partial Caorrelation AC P&C  0Q-5tat  Prob
] I m 1 0099 0099 12002 0273
| 2 -0212 -0.224 6.7428 0.034
[ = 3 0165 0227 10130 0017
o g 4 0056 -0.054 10526 0.032
O g 5 -0156 -0.076 13.618 0018
I [ 6 0004 0011 13620 0.034
] 1 7 0108 0.050 15107 0.035
O O g -0163 -0.157 18.532 0018
o i 9 -0210 -0143 24304 0.004
3 (I 10 0184 0159 28732 0.001
I Ig 11 -0.008 -0.104 28791 0.002

 — I | 12 -0530 -0.454 66.645 0.000
I Al 13 -0.008 0084 66653 0.000
I3 Al 14 0248 0091 75188 0.000
g 1 15 -0.066 0060 75798 0.000
P (I 16 0.005 0023 75801 0.000
iy i 17 0.078 -0.145 76.663 0.000
i [ 18 -0.064 -0.024 77.246 0.000
g o 19 -0.083 0032 78246 0.000
[ o 20 0158 0030 81.873 0.000
I p 0 1 21 0074 -0153 82680 0.000
O i 22 -0157 0.044 86338 0.000
ig 0 23 -0113 -0153 88.261 0.000
1 /1 24 0077 -0.250 89148 0.000
ig i0 25 -0127 -0.136 91.601 0.000
. = 1 26 -0.208 -0.268 106.29 0.000
[ g 27 -0.020 -0.051 106.35 0.000
] [ | 28 0129 0201 10897 0.000
o [ 29 0042 0024 10924 0.000
I p g 30 0076 -0.080 11018 0.000
1A (I I 31 0.090 -0.009 111.50 0.000
g g 32 -0.084 -0.073 11266 0.000
I 1o 33 -0.019 -0.085 11272 0.000
I p 0 1 34 0070 -0.149 113.54 0.000
[ [ 35 0157 0008 11777 0.000
I 0 36 -0.005 -0128 11777 0.000

A 4 g v A s/d' 1 Aa R
NINN 5.7 Correlogram ﬁmﬂmnumumﬂymmma‘lﬂ‘wiaa@mam z)

HU8LYeg - NANMTAIUIN
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3) Uszanammnilnes ugiuyy ARMA(p.q)xSARMA(P,Q), 0

aynsunalnu {z} fdlumasuuit mﬂgﬂgmuﬁ'lﬁ'ﬁa SARIMA(2,1,2)(0,1,1),, Faa 1150
fmuaidunsiaedld 15 nuw dail

(3.1) C AR(1) AR(2) MA(1) MA(2) SMA(12)

(3.2) C AR(1) AR(2) MA(1) SMA(12)

(3.3) C AR(1) AR(2) MA(2) SMA(12)

(3.4) C AR(1) MA(1) MA(2) SMA(12)

(3.5) C AR(2) MA(1) MA(2) SMA(12)

(3.6) C AR(1) AR(2) SMA(12)

(3.7) C AR(2) MA(1) SMA(12)

(3.8) C MA(1) MA(2) SMA(12)

(3.9) C AR(1) MA(1) SMA(12)

(3.10) C AR(2) MA(2) SMA(12)

(3.11) C AR(1) MA(2) SMA(12)

(3.12) C AR(1) SMA(12)

(3.13) C AR(2) SMA(12)

(3.14) C MA(1) SMA(12)

(3.15) C MA(2) SMA(12)

ihsdunuildmnadrauusiaesdmiunensaidisds fidsaelosiiga

% [ a

' a I )
(Least Square) laga1mi1s1imesiisdayn1ean

o

#8190 TN UTZAY 0.05 HTDTZALAY

'
[ I

DU 95 % WANTNATDUTAINIADA AIA15197 5.7 TasLus1a099 (3.1) C AR(1) AR(2)

MA(1) MA(2) SMA(12) ttag (3.14) C MA(1) SMA(12) FunuusiaeanmuIzauiea91nd)

v
o v A

wilsnniivedAnNszaunnudeiiu 95 % Aoniuainei (C)
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A13199 5.7 MADANIUsZINUADVTIA9E19 A287T SARIMA

BU1
919949

a
N

guny

SARIMA

f11 Prob.

AR(1)  AR(2) MA(1)

MA(2)

SMA(12)

R

squared

Durbin
Watson

stat

(3.1)

(3.2)

(3.3)

(3.4)

(3.5

(3.6)

(3.7

C AR(1)
AR(2)
MA(1)
MA(2)

SMA(12)

C AR(1)
AR(2)
MA(1)

SMA(12)

C AR(1)
AR(2)
MA(2)

SMA(12)

C AR(1)
MA(1)
MA(2)

SMA(12)

C AR(2)
MA(1)
MA(2)

SMA(12)

C AR(1)
AR(2)

SMA(12)

C AR(2)
MA(1)

SMA(12)

0.6035

0.5695

0.5164

0.5436

0.5549

0.5203

0.5498

0.0000**  0.0000**  0.0000%*

0.6635 0.1955 0.4154

0.1136 0.8300 -

0.7662 - 0.9893

; 0.4722 0.0913

0.1311 0.0472%* -

- 0.0652 0.0905

0.0000%**

0.7742

0.1342

0.8747

0.0000%*

0.0000%**

0.0000**

0.0000**

0.0000**

0.0000%**

0.0000%*

0.607569

0.552542

0.549385

0.564940

0.551542

0.548997

0.551415

1.804952

1.967344

1.962692

1.998337

1.974672

1.937660

1.977231




100

A13199 5.7 MADANIUsZINUAVVTIA919 #2875 SARIMA (719)

5151] f1 Prob. Durbin
. suyy R
1889 C AR(1)  AR(2) MA(1) MAQ) SMA(12) Watson
4 SARIMA squared
N stat
(3.8) C MA(1) 0.5738 - - 0.0954 0.1070  0.0000%** 0.5680 1.987610
MA(Q2)
SMA(12)
3.9 C AR(1) 0.6288 0.3382 - 0.1015 - 0.0000**  0.557459  2.067075
MA(1)
SMA(12)
(3.10) C AR(2) 0.4961 - 0.4469 - 0.7394  0.0000**  0.540183 1.664071
MA(Q2)
SMA(12)
@3.11) C AR(1) 0.5404 0.1002 = - 0.0560 0.0000**  0.564939  1.998204
MA(2)
SMA(12)
(3.12) C AR(1) 0.6038 0.1872 = - - 0.0000**  0.549185 1.958834
SMA(12)
(3.13) C AR(Q2) 0.4742 - 0.0703 - - 0.0000%*  0.539772  1.669105
SMA(12)
(3.14) C MA(1) 0.6350 - = 0.0315%* - 0.0000*%*  0.556667 2.065908
SMA(12)
(3.15) C MA(Q2) 0.5072 = A 5 0.0902 0.0000**  0.557332  1.689487
SMA(12)

HUGLYieg - NNMIATUIN

HU8LYie

Y]

KX A 9 aa A v A )
UV VUITIAYNNADA NTSAVANUFOUU 99% (0L <0.01)

o

=K A o aa A A <
* RO VUITIAUNNTDA NTSAUANULYDUU 95% (0L <0.05)
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4) ﬁi?ﬂﬁ'ﬂﬂgﬂllﬂﬂ ﬂﬁ’]ﬂﬁﬂ‘ﬂﬂ’)']iJLﬁiJ']gﬁiJ"U@\ig‘]JLLUUARMA(p,q)X
o o A 3 Y = 9 = o ~
SARMA(P,Q), @1117UBUNITULIA {z,} MU ruUIT 91090 (3) FLUVIIQ0IN (3.1) LAY
S ° = 0 a ¢ &
(3.14) Wunuudaosnmigau l.l'm'I‘VIﬂﬁfJ‘UW131%!&]@3‘11@Qqﬁjﬂllﬂﬂl!ag‘ﬂﬂﬁﬂ‘ﬂ pk(et) 1o e,
I 1 A S 2 1 ¥ A
AUMANUAAIANADY 1INNITNINT AW UITINIAIAWHINIA t
= 1 yan . .

Tunisanu1toz 1435 n15nado U Serial Correlation (Lagrange
Multiplier Test : Breusch-Godfrey LM-Statistics) NAuUa 31U Ao H, = Taidiad U ¥ 1 Serial
Correlation H, = flﬂiy,‘Vﬂ Serial Correlation

° = o 1
AANITNATOVUUUINNBIN (3.1) A (3.14) ¥BUTU H "lwﬂmum

o o g 4 [ {
Serial Correlation 111501 uuTiaosil I lFlumsnernsal ld dea1319n 5.8

H o Y . . . g
Gni'Nﬁ 5.8 NMINATDUANUUNIEAUVDILUUIIADN ﬂ’Jfﬁ% Serial Correlation LM-Statistics

I
L 3UuUY SARIMA F-statistic Prob.
118040

(3.1)  CAR(1) AR(2) MA(1) MA(2) SMA(12) 0.817033 0.4444
(3.14) C MA(1) SMA(12) 1.871734 0.1586

HUGLYieg - NNMIATUIN

4 A o g ~ J a 4
5) mangnsal nngluuvidmualutuaeui 2 dsznunmaiimes
g’/ d’ 1 gJ/ d’ ) A
Tudunoun 3 uaziiunisasrvdeougduvuluduaoui 4 Wuno 1ngduvwy
ARMA(p,q)xSARMA(P,Q), d1% U0 unNIuIAI {zt} N30 Z, ~ARMA(p,qQ)xSARMA(P,Q),
FY ¢ Ay v 3 1 7 ! s '
a3 eaunisnernsal lumenves z nlautaviluameinsal uazminmenisives Z 9110
o { ST b3
wennsaives z, 0 laudaailuamennsal v,
S Y A ° A o A q 9
MIneINTalazAvsdonuUDTIaenlianunz aungaio 19 luns

v v
==l o

t4 a U A 4
WIINIW IﬂﬂWﬂWim'li]']ﬂﬂ'l Root Mean Squared Error (RMSE) ‘1/]3Jﬂ'l@'l1/]tjﬂiﬂﬂﬂ'lﬁ/\|81ﬂim

Y
A

=\ @ 1 a o 1 d v [
uamﬂ%umt’mmJﬂms0611meﬁ’eu”aTﬂﬂmwu@1615:10miwmnmmgmmaunﬂimn 2548 D4
o 4 { 1 o {
FUIIAN 2558 HANITWEINTADINATT19N 5.9 WU LUVI1@09% (3.1) C AR(1) AR(2) MA(1)
= A o Y s A s 1
MA(2) SMA(12) aJmmmmmunmmqﬂiumam”lﬂ"lﬂumawmmmLummﬂnm RMSE

1101 0.455673 91NaA9

Q
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A =t 1 aad o o °
A1519% 5.9 1Wsswneumanand mﬂumﬁﬂﬁzmmmmmumam SARIMA

HUUTIa09N | 11Uy SARIMA Root Mean Squared Error
(3.1) C AR(1) AR(2) MA(1) MA(2) SMA(12) 0.455673
(3.14) C MA(1) SMA(12) 0.506433

HNANe - NNMITATUIN

4 as o

HANISWEINTAl 1R85 SARIMA HUUI1809 C AR(1) AR(2) MA(1) MA(2)

A A =2 o ' A a
SMA(12) 1158 SARIMA(2,1,2)(0,1,1),, $ADUNNIIAUNITUIIAN 2559 WU 519 1na81 2559

[ % T A [ A = [ ) a A 2 A

MRV 3.99 VIMABN Tansu anad 2.97 % mmﬂ‘%aumaunmagmm 1 2558 FINTIMURAY
1 a ) A a 9 = A ' = A 2 =
4.12 VAN lansu mawmmwagaﬂ 2559 S1YADUNUI IIANUMITINUVULASANAIN

3 = v 9 a A 1 A [ A
ﬁﬂ‘]slﬂ!$§ﬂLL‘U‘UL@ﬂ?ﬂﬂﬂlﬂhﬁﬁ%iﬁi?ﬂlﬂ@“%’)\iﬂW'I‘Lliﬂ PNNINN 5.8
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UIN/NAN.

L O Ly L L L I L LB I Y B
48 49 50 51 52 53 54 55 56 57 58 59 79

—— PALM_PRICEF31 —— PALM_PRICE

UL
A 14 % @ Y a

PALM_PRICE Ao 1A auinu (ToY0II)

PALM_PRICEF31 A9 IIMNEINTAAUVUIIA0

C AR(1) AR(2) MA(1) MA(2) SMA(12)

A o s ¥ o A Y
DNN 5.8 Wﬁﬂ']ﬁWEﬂﬂﬁmiTﬂTﬂTaNuTNuﬂlﬂHﬁiﬂﬁﬂlTﬂulﬂ

91AUUV1809 C AR(1) AR(2) MA(1) MA(2) SMA(12)

U9 - NNMITATUIN
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1.2.4 MsAmasnuuusIaesimvzanlunsweInsal MIfaRaNILUT1a04
~ o o )] % s 3 o ¢ ax .
Mrmzavdmsvlglunmsnernsasiaaniiiuainnisneinsel 1ne2F Exponential
Smoothing Method 35 ARIMA 118235 SARIMA 1ag#i91581191nA1ANAAIANA0UR AT 04
may (Root Mean Squared Error ; RMSE) FA11UUI1809 SARIMA C AR(1) AR(2) MA(1)
A A ] o A = &
MA(2) SMA(12) 138 SARIMA(2,1,2)(0,1,1),, ¥71 RMSE (N10 U 0.455673 AN A CRTEIAY]
° A ~ ° 9 P s ¥ o
puusaesimangauigalumsii ld 14l umswernsalsinhauiniu
~ 1 aaa o W ) @ Y = o ~ 4
M350 5.10 Manandnydmsulslumsaa@enuuudaosiminz aulunsnensalsm

4 %j [}
Phaniu

HUVIADY Root Mean Squared Error

Holt -Winters

Multiplicative 0.474686
ARIMA

C AR(1) MA(1) MA(2) 0.512524
SARIMA

C AR(1) AR(2) MA(1) MA(2) SMA(12) 0.455673

HNANe : NNMITATUIN

A P s ¥ o oA =
INATN 5.11 HANITNEINTAT 1A 1NN UIADUNNTIAND I
[Y] an o A
FTUIIAY 2559 35 SARIMA 11U V1809 C AR(1) AR(2) MA(1) MA(2) SMA(12) %15 ©
1 d’ = 1 U 1 =) L% d‘
SARIMA(2,1,2)(0,1,1),, WU 510 Un861 2559 M1AU 3.99 UIMaN laniy anad 2.97 % 1o
=1 [ 9 a A zé =1 d' 1 A [y d' a 9 =

nfSeumeunuveyasie 1 2558 FalsAuREs 4.12 VInden lansy oNasavayall 2559

A =) A ds@’ =5 = (% 9 a A ] d' 1
19U i'lﬂ13Jﬂ'l‘iLW3J"lll!L!ﬁ$ﬁ@Y(NiJﬁﬂﬂmggﬂllﬂﬂlﬂﬂ’lﬂﬂﬂl@yjﬁi]‘i\ii'lﬂmf]uﬂﬂd‘ﬂw1ull'l



g Y A

{ s o % s ¥ o o
GﬂﬁN‘ﬁ 5.11 swmﬂmuumumauuﬂimu 2548 5\1‘51«!31?1% 2558 Lmzwami‘wmﬂﬁmﬁmﬂmuumu Lﬁ@ullﬂﬁ1ﬂllﬁﬂ‘ﬁu’ﬂﬂll 2559

Y129 . UIN/N0.

il 1.9, .. 1.9 1.8, .. i.2. .91 a.9. .. a.9. N.4. 5.9 mae
2548 2.69 2.16 2.42 2.39 2.46 2.90 3.35 3.23 2.81 3.06 2.85 2.84 2.76
2549 2.85 2.76 2.38 1.92 1.95 2.06 2.21 2.47 2.47 2.33 2.74 2.97 2.43
2550 3.02 3.01 3.04 3.19 3.91 4.46 4.27 4.20 4.26 4.55 4.79 5.46 4.01
2551 5.90 5.28 4.85 4.83 4.17 5.33 5.72 438 3.66 2.72 2.50 2.90 435
2552 3.31 3.90 2.89 3.18 4.18 4.14 3.51 3.84 3.39 3.25 3.85 4.36 3.65
2553 3.88 3.57 3.48 3.42 3.38 3.86 4.08 4.53 4.83 5.17 6.13 6.92 4.44
2554 8.63 7.19 5.01 4.75 5.28 5.39 4.71 5.07 5.05 4.05 4.71 4.85 5.39
2555 4.89 5.46 5.71 5.73 5.20 5.04 5.52 4.95 438 3.66 3.82 2.91 4.77
2556 3.15 3.38 3.54 3.01 3.11 3.52 3.30 3.41 3.81 3.84 4.28 5.05 3.62
2557 5.19 5.52 4.70 3.30 3.43 3.90 433 4.14 3.85 4.11 4.59 5.19 435
2558 5.47 5.76 3.97 3.30 3.61 4.19 3.68 3.37 3.42 3.91 4.19 4.51 4.12
2559% 4.67 4.76 4.00 3.50 3.74 4.14 3.92 3.82 3.74 3.60 3.86 4.16 3.99

N7 : ANNUATHIAINIINYAS
NUBIHE)

* NN IMUIMLUVINGI SARIMA C AR(1) AR(2) MA(1) MA(2) SMA(12)

SOt
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J a '4 :’ Y
2. m‘mmn‘smmwaﬂﬂmumuu

2.1 mswennsaimananthdaniniag3s Exponential Smoothing Method
2.1.1 mamswennsaisnmhdniiulag3s Exponential Smoothing Method

11AMIANEIMINETINTE! 183D Exponential Smoothing Method Taa ¥4 oya
HaNAATEUTIT IR AUT AR REUNNTIAN 2548 B9 T1AY 2558 WensaiveyaTIWADY
7 2550 Idnamsnmn fail

HAN1INeINTal 1aen13 191DV T1a 09 Single Exponential Smoothing 11
ANUAANAIAMSIa0uUn Ay (RMSE) Wi 130853.4 tazaanuutlslsiumas (SSR) whiu
2.26E+12 Rszduanlfuldzou (a) 0.9990

Han1sneInsal lag141uUs1a99 Double Exponential Smoothing AN
AANaIaf1daaednas (RMSE) 171 1462841 taza1nuual515uimas (SSR) iy
2.82E+12 fiszdua 5uldiZen (a) 0.7540

Han13ne1nsal 1ae 141131209 Holt-Winters Additive W31 1A1AI1Y
AaNaIafdaaednas (RMSE) 1171 105236.1 taza1nuualsisumas (SSR) iy
1.46E+12 sziuanliuldBou () 1.0000

Han13ne1nsal 1ae 1411 1UT1a99 Holt-Winters Multiplicative W1131 11
ANVAANEIAA A URA (RMSE) MM 110498.1 trazannualsilsiumas (SSR) i

1.61E+12 NszaualSuliiEen (o) 1.0000



A = =\ L4 a 4 % v Y axy .
ATTNN 5.12 WaﬂTﬁﬁﬂHWlIﬁﬂUlﬂﬂUﬂWﬁWﬂ'lﬂﬁﬂ!WaWaﬁﬂWaNuWNuﬂﬂﬂTﬁ Exponential
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Smoothing Method
Parameters Sum of Root Mean End of Period Level
BITERAGEN Squared Square Mean Trend
alpha Beta Gamma
Residuals Error

Single Exponential 0.9990 - - 2.26 E+12 130853.4  807789.0 -
Double Exponential 0.7540 - - 2.82 E+12 146284.1  832113.8 -150615.4
Holt - Winters — 1.00 - 3 1.46 E+12 105236.1 970480.1 4175.833
Additive

Holt -Winters — 1.00 - - 1.61E+12 110498.1 1045574 4175.833
Multiplicative

HNANe - NMIATUIN

= JdY ad . .
2.1.2 trgi/wan1mnmgil!mumswmnsmmmﬁ Exponential Smoothing

Method

@ a s ¥ o v e ax o q Yy Y
mﬂm‘iwmﬂimwawmﬂmuumuim%gﬂuuum 4 9% ‘1/]111’711{5’]

s A~ a 1 A ~ 4
Eﬂllﬂﬂﬂl'ﬂ\‘]ﬂ'l‘i’wEl'lﬂ‘im‘1/]LWNWZﬁMﬂq@IﬂﬂW%Wim'ﬁnﬂﬂ'l RMSE ﬂﬁlﬂﬂﬂq@ Iﬂﬂﬂ'li“l/‘l‘(’ﬂﬂim

1835 Holt -Winters Additive Munzauigailioaniniinl RMSE siiga miny 105236.1
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fu
2,000,000
1,600,000
1,200,000
800,000 |
400,000 [f
o+
48 49 50 51 52 53 54 55 56 57 58 7l
—_PALM_PRODUCT — PALM_PRO_SES
—_PALM_PRO DES —— PALM_PRO_HWA
— PALM_PRO_HWM
WINOIYE

PALM_PRODUCT
PALM _PRO_SES
PALM_PRO _DES
PALM_PRO HWA

PALM _PRO HWM

A a 4 %’ v 9 a

Ao nanananiEuy (ToyaIT)

A a Jd dY ax . .
Av Hananl1auNeINTIA8ID Single Exponential Smoothing
= a J J Y ax . .
Ao nananl1auNeINInIAI835 Double Exponential Smoothing
A a J J Y ax [ ..

o WaNﬁﬁﬂ1ﬁ3JWEﬂﬂ‘im AYIT Holt - Winters Additive

A a J J9Y an i .. .
Ao wanan1hdunensaiaieds Holt -Winters Multiplicative

A = = 4 a 4 ao’ @
A 5.9 1WSeuneunansAneIMsneInsainanantauigu

#1875 Exponential Smoothing Method

) INMTAIUIU
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4 a o

Waﬂ’]ﬁWfﬂﬂﬁﬂ!Iﬂﬂﬂ% Holt -Winters Additive Lﬁﬂumﬂﬁﬂuﬁﬂ‘ﬁumﬂu 2559
= = a ° 1Y @ A 2 9 E= ° =
NWUN 1J 2559 UHARAA UIU 11.97 a1UAU INNVYUIINUDYADIN ‘]J 2558 91UIU 8.67% BN

o 9 @ A A 9 2 A [ a A 9 a 4 2
TUIU 11.02 TUAU uJ@Wmimwaym‘ﬂuﬁmmuwum WaNamJLmﬂummzwawamwmm

A A =) a 4 901 ] 1 A =] I

HIvaAaInIufnNIa Lu’e)imﬂﬂimmmiwaﬂﬂmuummmazmau%uaﬂymmﬂui:]@ma

ApAAdeINUT0a AININD 5.10

AU

1,600,000

1,400,000 -

1,200,000 -

1,000,000 -

800,000 -|

600,000 -

400,000 -|

200,000 -

0

48 49 50 51 52 53 54 55 56 57 58 59 9

—— PALM_PRODUCT —— PALM_PRO_HWA |

UYL
A o g o 9 a
PALM PRODUCT Ao simthanniu (sUf’Jlluﬁi]ix‘])
PALM PRO HWA @9 31MIN8INT2IA875 Holt -Winters — Additive

A @ A ¢ P o Y an . ..
HINN 5.10 Wﬁﬂﬁ‘wmﬂimNﬁWﬁ@ﬂTﬁMHWﬂuﬂ’Jﬂ’J‘ﬁ Holt Winters Additive

HUBLYiea - NNIATUIN
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v
o w

2.2 Mmanennsamranihaninaiulaeds ARIMA

2.2.1 i)'li?’lﬂﬁ'@llﬂ37%1?0‘1190?7@2{2701}05%!?@1 (Unit Root Test) WTAUIANNU

1]
v A

a s 3 Yy A 9 A A o A
ﬁnﬂﬂi"ﬁ/‘lﬂaWﬂ@lﬂ1ﬁllu1llu‘1ﬂlﬂyﬁﬁﬂﬁelﬂﬂllﬂ %mmﬂummwmmwmﬂWH/] 5.11

i PALM_PRODUCT
1,600,000

1,400,000 -

1,200,000 -

1,000,000

500,000

BO0,000

400,000 H

200,000 4=
43 49 40 A1 52 B3 54 55 4B A7 A8

9

A a J o w =
AN S5.11 wawa@ﬂmuumuﬁmﬁau “]J 2548 — 2558

N1 ANINOATHININIINBAT (2558 , 1.65)

v

a an a J
ﬂﬂﬁ@‘ﬂﬂ'ﬂﬂuﬁ@ﬂ]}?ﬂ?‘ﬁ ADF Unit Root ﬂl@ﬁﬂ?@yjﬁfluﬂihu’)ﬁ?NﬁWﬁGl‘]JTdiJ

A

E4 4 ' A o A
umuu,ﬁawmimnw%ganaﬂymgue (Stationary) : [I(0) ; Integrated of Order 0] W50

.

A

anbmz 13719 (Non Stationary): [I(d) d > 0 ; Integrated of Order d] tWoHANALTOYANTAINDY
A 1 1 ~ 1 ] A 1 o o

wieanuulsdsiuliasiluuaazyranainuana1eany 1aeviin1snAaey Augmented

Dickey-Fuller (ADF) 1182991521190 0o d 1y n19ad @ (Significant) N52AUA1NIF DI Y

Y = 1 an =1 @ 1 Aa a Y an

95% 1Az 99% aremsilseueunana ADF 1WSeueunua1IngaLuaiuueu o1aaoa

ADF 11nnaningauuafuuen udasndeyasynsunariianyas 11itia (Non Stationary)

& Y . . o o A A o v o v 9 A o A
‘ﬁ)’x‘lllfaﬂﬁllﬂflﬂﬂ"li Differencing 819U 1 m@m@maﬂ"lﬂﬁlumwayawﬂmnamaﬂymxuﬂ
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F9910015°199 5.13 WU Yoyavy 11190 Level Test (statistic) Without Trend

and Intercept “I?Iﬂ?HJLG‘]ﬂfﬂﬂju 95% Lﬁﬂﬁ‘ﬂﬁﬂ! 1ﬁ With Intercept tiaig With Trend and Intercept sﬁlﬂy‘ﬁ%ﬁﬁ

=

o 1 4 o i a { a s 3w w
Nnszal Level Test ﬁmmﬁfauu 99% LLazLﬁ@Wﬂ’]ﬁﬂ!’]ﬂ1ﬂﬂ1Wﬁ 5.11 WaWﬁﬂﬂWaMUWNuﬂQﬂﬁﬁ

v ] v
uda Ty aniu a3l 1adeya liiiededoriinis naaeu Unit Root 71 At Fist Difference

Q13199 5.13 NANITNATDU Unit Root N5£A1 Level (Test Statistic)

ADF Test critical values ,
Level Test (statistic) f1 Prob
Statistic 1% 5% 10%
Without Trend and Intercept -1.044560 -2.582872 -1.943304 -1.615087 0.2660
With Intercept -4.019600 -3.481217 -2.883753 -2.578694 0.0018**
With Trend and Intercept -5.509862 -4.030157 -3.444756 -3.147221 0.0001**

HUgLYieg - NNMIATUIN

HU8LYie

'
o A

o i3ngne Ied AN eana NazaunuieiU 99% (0L <0.01)

(

Y]

=1 =} o an d' a' )
* RN VUITIAUNNTADA NTSAVANUYDUU 95% (0L <0.05)

9 v
o w = [

A a <
INAITNN 5.14 HAN1TNAADY Unit Root WaWaN 111130 NIAY At First
Difference WUI1A1@DA ADF 1f5suifounun1ingauuafuueu aA1ana ADF Uoonaian
AINQALNARUUBY LAAINTIYAOYNTNNIATANYYULIN (Stationary) NTZAVAMMTOUU 99%

llll'ﬁ Unit Root
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{ a 4 901 o . 1 [ . .
Q1519 5.14 HANsNAToUNaNan1 181131 Unit Root N5EAY At First Difference (Test

Statistic)
At First Difference Test ADF Test critical values f1 Prob
Statistic 1% 5% 10%
Without Trend and Intercept 8.517346 -2.582872 -1.943304 -1.615087 0.0000%*
With Intercept -8.482581 -3.481217 -2.883753 -2.578694 0.0000%*
With Trend and Intercept -8.463264 -4.030157 -3.444756 -3.147221 0.0000%*

HUgLYieg - NNMIATUIN

HU8LYie

A W

= 13909 Iied A eana NTzaunUEIU 99% (0L <0.01)

Y]

* e Iiedrgneana Nszaunudeiu 95% (0L <0.05)

2.2.2 ﬂ'l’inl‘lﬂ’a'ﬂjARIMA #3838 Box uaz Jenkins

1) MIMUUAUYYIIa0N (Identification) ARIMA (p.d.q)

MsA1ruazduuuIagn1sNa15w Correlogram Tun15A M UA

LUV UNDH 1A Autoregressive [AR(p)] 1482 Moving average [MA(q)] 1a8N91594191061

Autocorrelation (ACF) 118 Partial Correlation (PACF) #491na1# 5.20 lamvuagiunuves

o a s ¥ o < o
1UVI1ADd ARIMA vowawaanthauiiusonduuuudIaed ARIMA(2,1,2)
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Diate: 06/02ME6 Time: 10:51
Sample: 2548M01 2558M12
Included observations: 131

Autocarrelation Partial Carrelation AC PAC Q-5tat  Prob
I 3 =3 1 0242 0242 7.8380 0.005
g I0 2 -0070 -0136 8.4928 0.014
= | 3 -0.234 -0197 15964 0.001
| | 0 4 -0216 -0130 22339 0.000
g [ 5 -0.084 -0.043 23304 0.000
I [ G 0016 -0.028 23340 0.001
I g 7 0006 -0.079 23345 0.001
I | g -0.280 -0.366 34442 0.000
| | O 9 -0223 -0174 41528 0.000
g [ 10 0027 0016 41.636 0.000
] g 11 0114 -0.098 43534 0.000
3 (I 12 0234 0023 51526 0.000

{ a 4 aol @ { . .
MW 5.12 Correlogram wawan1au113u N At First Difference

HNane - NNMITATUIN

2) MIVUsenuAIMNITINAe3 (Estimation)
ndanni lddengdunundniunusiansil1d fo ARIMAQ,1,2)

Taosaneliilanedi (C) Tunuysasedaud e ithisdagmeadanam iHig1nani
Foafianuuanmelnngud Tasaunsammuagluuuuuuiiaesimaiiesmunsan'ld
1o 15 Jiuuy de

(1) CAR(1) AR(2) MA(1) MA(2)

(2) CAR(1) AR(2) MA(1)

(3) CAR(1) AR(2) MA(2)

(4) CAR(1) AR(2)

(5) CAR(1) MA(1) MA(2)

(6) CAR(1) MA(Q2)

(7) CAR(1) MA(1)

(8) CAR(1)

(9) C AR(2) MA(1) MA(2)

(10) C AR(2) MA(2)

(11) C AR(2) MA(1)
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(12) C AR(2)

(13) CMA(1) MA(2)
(14) C MA(2)

(15) CMA(1)

Al o W Y

° Ay v Y o o @ J Y
U']ETJLL‘UUﬂulﬂNTﬁﬁ"NLLUUEﬂWaﬂﬂﬁ’]ﬁiUWﬂ’]ﬂﬁﬂ!ﬂjﬂ FN1ANTOIUDY

[

H 1 a J v o an 1 1A [ Y
M99 (Least Square) Tagmwsiimes Niivddynieadaed1aun lumusza 0.05 Wio5zau

A 4 A Aa o A ° A
ANUFDNY 95 % HANITNATOUNAINIADA AIA1519N 5.15 JAgULUINAD9N (2)(5) (8) (10)
I o { @ v o W aa 1 ° H
waz(15) Wunnudaesimung gy aulsiisdagnedda aauuuuiiaei (1) 3) 4) (6)
< . " D .
(M) 1) (12) (13) unz(14) Fuvvusiaen lumuzaunzaimnlFlumsnensaliiesnn

9 w a

ansunar lunuuaes ifdeddyneadananudonu os %
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A1319% 5.15 MADANIUTzIUAMLUDTIAA19 #2875 ARIMA

Uy f1 Prob. Durbin
91889 31U ARIMA C AR(1) AR(2) MA(1)  MA(Q) : Watson
4 squared

N stat

(1) C AR(1) AR(2) 0.0005  0.0000**  0.0034**  0.0000** 0.5821 0.226879  1.930028
MA(1) MA(2)

?2) C AR(1) AR(2) 0.0007  0.0000**  0.0000**  0.0000** - 0.224774 1971752
MA(1)

3) C AR(1) AR(2) 0.8535 0.0007** 0.1055 - 0.1883 0.090312  2.019898
MA(2)

(4) CAR(1)AR(2)  0.8657 0.0017**  0.0984 - 0.080579  2.004910

(5) CAR(I)MA(1) 02237 0.0000%* - 0.0000%*  0.0000%* 0.282664  2.019268
MA(Q2)

6) CAR(1) MA(Q2)  0.8195 0.0053** - - 0.1412  0.072429 1.927487

(7)  CAR(1) MA(1) 0.8271  0.8873 - 0.4591 - 0.069023  1.939227

(8)  CAR() 0.8562  0.0043%* - - - 0.061872  1.868791

(9) CARQ)MA(1)  0.8620 - 0.3892  0.0018**  0.3188  0.080111  1.970528
MA(2)

(10) CAR(Q) MA(2) 0.6592 - 0.0408* - 0.0003**  0.056903 1.601363

(11)  CARQ)MA(1)  0.8734 - 0.7580  0.0041%* - 0.069553  1.925909

(12)  CAR(Q) 0.7783 - 0.4191 - - 0.005148  1.466283

(13)  C MA(1)MA(Q2) 0.8095 - - 0.0016%*  0.6708  0.070591  1.950431

(14) C MAQ) 0.6547 o - - 0.0999  0.010098 1.461380

(15) C MAQ) 0.7940 = - 0.0019** 0.069871  1.929499

HNANe : NNMITATUIN

HNaL1e

€

2 o A

% U0 Vied AN IeaDa NTzAUAMTIU 99% (0L <0.01)

A w

* e Vied AN 1edda NTzAunTeIU 95% (0L <0.05)
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3) ﬂ75ﬂ53ﬂﬁ@ﬂgﬂ!lﬂﬂ (Diagnostic checking)

N1SATIVTBUUVUVIIA0921MVUI1a03 ARIMA(p.d,q)
A vy X s A " o o ¢ o
Aadravuinnu wuizaulunisneinsaivse 1 Tasn1snadouand N UT VD IA?

4 1 4 L] [ o J o
AQIAAAOY (Autocorrelation) 11AMNAAIAAADY &1 AT UTANUFURUTAUAIIN
aatanaeuluefnneuniinie 1 A28M13NAAOY Residual Diagnosis Test 915841910
Autocorrelation (Ljung-Box Q-statistic) % 5 ® Serial Correlation (Lagrange Multiplier Test :
Breusch-Godfrey LM-Statistic)
=2 dy gax . .

TunisAnu1iaz 1675015 NAd0Y Serial Correlation (Lagrange
Multiplier Test : Breusch-Godfrey LM-Statistic) Nduua 31U Ao H, = Tafid U ¥ 1 Serial
Correlation H, = ﬁﬂtym Serial Correlation 111191209 (2) (5) (8) (10)tta% (15) INAFDUY
Serial Correlation Han13nAaoUY5INYMUDTIa0IN (8) (15) souiy H, ity Serial

o o - 4 ' o {
Correlation @131501 1y U3 1a09H 11U 15 lun1snernsal 18 arunuusiaesi 2) (5) (10)
a o A A . . ' o o ,é’ N Y o

Ufuers H, 005D H, Ao Hiayin Serial Correlation luamwnsniwuusiassil lnwensalla g

A13197N 5.16

H o Y . . . .
Gni'Nﬁ 5.16 NMINATDUANNUUNIEAUUVDILDUIIADN ﬂ’Jfﬁ% Serial Correlation LM-Statistic

LYY
. 2 E‘IJLHJTJ ARIMA F-statistic Prob.
1ADIN
2) C AR(1) MA(1) MA(2) 15.95466 0.0000
(5) C AR(1) MA(2) 3.221909 0.0432
®) C AR(1) 1.695654 0.1876
(10) C AR(2) MA(2) 4367913 0.0147
(15) CMA(1) 1.487059 0.2299

HU8LYea - NNMIMUIN
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o
4) MINYINT (Forecasting)

= Y Jao 7 A @ a s ¥ o
lumsanwinsatiiinnlszasameneainsaimananilaniinguly

Q

o & A Y a S ) Ay v @ Y A ° A
DUINA mumweimﬂ@mwmmumﬁumﬁuauam AVINNITNYINTU ISADIUADNUVUINADINY

U

1 \ 4 a 1 a o $
anurmzaungaiieldlumsneinsal TasisananainnuAanaIafdidounae (Root
AA 1 o A o )=} [ 1 a 9

Mean Squared Error ; RMSE) filadiga laan1sneinssinazifieumesunua1asavedidaya
Y v
MAUUATIINITNOINITAAIUAADUUNTIAY 2548 DITUIIAY 2558 HANITWNINTA HIAT1TIN
' ° A = ~ ° Y, P

5.17 MU wuuSaei (15) ¢ MAXD) anurmnzaunnigalumsih )l lunswensel

1H0991n%A1 RMSE 1111 122765.0 figa

A = J aad o o ' 13
ANTNWNN 5.17 Llﬁﬂﬂlﬂﬂﬂﬂ?ﬁﬂ@]“ﬂﬁ? ﬂJuﬂlLlﬂ13ﬂi$1ﬂﬂ!ﬂ1%1ﬂllﬂﬂ%1ﬁ@\1 ARIMA

INAGRN g‘]Jl,!,‘]J‘]J ARIMA Root Mean Squared Error
(8) C AR(1) 123614.6
(15) C MA(1) 122765.0

HNane - NNMITATUIN
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J @ o
AQNITNYINT Lﬁﬂuuﬂi'lﬂi]a\‘]‘ﬁu'ﬂﬂﬂ 2559 ﬁ}?ﬂa‘% ARIMA HyU1909

C MA(1) %50 ARIMA(0,1,1) W13 wanani 1811150l 2559 $1191 8.84 14dY anad

9 a A 2 A a o Y [ P 9
19.71% NVDYAVI 1 2558 FIPUTWIUMTHEN TIUIU 11.02 DIUAY HAZINBWITTUIVBYA

I A = 9 A o IS 9 = ] 4 2 g ] fl 9
LTJ‘L!T]?JL@@UW‘U'J'I 1] 2559 GUfJiJa3Jaﬂ‘]slﬂ!3!.1]1!!.?(1!@3\1“1!1!'311!NLW?JGU‘L!Lﬁﬂu@fJ UlﬂJﬁﬂﬂﬂﬁfN

U

'
1 =

v ] Y
nudanvazgluuvvesdeyarreidmundslusdazi@eusziimaiuiuanasaiuggnia

A9nINN 5.13

(4

AU

1,600,000

1,400,000 -

1,200,000 -

1,000,000 -

800,000

600,000 -

400,000

200,000

LN L N I O L L I L L I Y L B BB
48 49 50 51 52 53 54 55 56 57 58 59 9

—— PALM_PROMA1 —— PALM_PRODUCT|

LENRLNLG!

y o J

PALM PROMAI fa wananihauiniuneinsaimeuuusiass C MA(I)

9
o a

A a 4 9 a
PALM_PRODUCT f® wanan1aniiu (To30II)

{ L4 a s ¥ o °
AR 5,13 wamswensaianaalau i unLUUTIad C MA(1)

HU8LYiea - 1NN IMUIN
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2.2.3 MINeNnIal SARIMA 32835 Box Uas Jenkins
Y 1A & o = 1 [l
1) asweynsuna Inunduamsuns Tagn1sniwan1a waaggnIa
1o ¥ 22 o o a { A 3 o
uag/sonlasmduna NIlTUeIN AN U YBIOYNTUNATANANITUINNMIHADA 1
A A A A Y A A A T A A
v oynsuna1vIziimamasu lnuilosnnuur Tdudlinnuulsdsiuasivie lined @
4 4 4 4 a4 wi da 4 4
msnden Inuilesninggmananumlsidsiuasinie lined Imsndeu lvauilesain
Y A A A ' A v a A A
s Tiunazggnianiinnuasiinse luaed dreynsunar {y) Imsnden Inaiiossn
1 [} {3 %
pur Ty Twmaasveseynsunan: Ideunsunalni {z) Milumesuuiilas z = Aly,
9 = A A Y ' Y
founsuna {y) imaadeu lvuilesningamalininaasggniaveseynsunaianla
1A g @ 1 ]
synsuna lmindumaduuis z = Ay, vazdroynsuna {y) tannuudsdsauli
~ Y a I [l 9 Y 1 1 a K
A Iiulasoynsunanau {y,) ueynsunarlni {z} A1oMaFua19 15U apn 13NN

Jd o

o A < { o q 9 ! '
) Mansunmingauaztulansunildoynsunarlvi {2t Nan

(Z=Iny,) 5107 2 (Z=Iny,
ANl sisiunei
MANITNITAUINIINUALHANITNAAOUNITLAY Level 1a8 Without

[

Trend and Tntercept ‘1111 #aan319d 5.13 §afu Sedesatradantslni Tas1daeni3fiu &
A 5.4 188l v (2,) vazitevhdands z, Tdnaae Unit Root 1damudn sy
AN 99% MAdA ADF tosniAingauuauuou uaasndoyaynsunaldnyue
i1 (Stationary) 711 Prob. 1111171 0.0000 Ui H, sensu H, TauRaanuiieiissduan

UANANA 1 (d=1)
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Zt

Log(y) &

-8 e e e

4 43 50 51 52 53 A4 55 56 57 5B 1

Y

{ % 1 a J o w 1 a
A 5.14 maadedalsluil 2) Mndeyananaathawiniulaensldaenisnu
NUIBING) : INNITATUIA

2) Aiuaguyy SARIMA (p,d,q) (P,D,Q), §1%351 SARIMA 1l
5UHDUTINTEHIG ARIMA(p,d,q)xSARIMA(P,D,Q), 1¥iueynsunaili {z} Adluaadu

W15 UUAD Z, ~ARMA(p,Q)xSARMA(P,Q), g5y ARMA(p.q) 91091 r(Z) 1ag

9 [

r(Z) §15U k=1,2,... uazha15a31uuy SARMA(P,Q)L 91001 1(Z) 1 1,(Z) 115

Y
v A

k=1,2,... d1% 51U k=L, 2L,... 910N IN N 5.15 ﬁmnaﬁmu@gﬂuuu‘lﬁ’mu Ao

SARIMA(1,1,1)(2,1,1),,
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Diate: 06/06M6 Time: 13:50
Sample: 2548M01 2559M12
Included observations: 119

Autocarrelation Partial Carrelation AL PACZ Q-5tat  Prob

-
g
I

1
O
g
I
10

1 0243 0243 71860 0.007
2 -0.084 -0152 80511 0.018
3 -0.007 0058 80572 0.045
4 -0109 -0147 95339 0.049
5 -0.171 -0108 13243 0.021
6 -0.076 -0.034 13977 0.030
7 -0.026 -0.032 14064 0.050
8 -0125 -0143 16.097 0.041
9 0023 0068 16168 00862
10 0074 -0.017 16901 0.077
11 -0183 -0.232 21372 0.030
12 -0.371 -0.354 39.863 0.000
13 -0.044 0038 40126 0.000
14 0.048 -0.058 40443 0.000
15 -0.072 -0157 41154 0.000
16 0.059 -0.085 41.638 0.000
17 0115 -0.050 43503 0.000
18 0137 0071 46166 0.000

|
|
|
|
|
|
|
|
i I
|
|
|
|
|
|
|
|
! 19 0192 0.058 51.471 0.000
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

HH“ﬁ;;ﬁﬁ‘ﬁ‘

-l

|
|
|
|
I
I
I
I
I
I
|
|
01
I
01
]
]
1
]
o
[

== [

20 0133 -0.039 54.050 0.000
21 -0.094 -0.095 55352 0.000
22 -0.032 0074 55502 0.000
23 0101 -0.003 57.033 0.000
24 -0109 -0.275 583.821 0.000
25 -0.083 0.033 59873 0.000
26 -0.017 -0.033 59916 0.000
27 0.082 0080 609538 0.000
28 0.047 -0.028 61.307 0.000
29 -0.007 -0.038 61.316 0.000
a0 -0.049 0.065 61.697 0.001
31 -0.094 0095 63131 0.001
32 -0.011 -0.025 63151 0.001
33 0.032 -0.038 63317 0.001
34 -0.037 0057 63544 0002
35 -0.052 0.027 64.012 0.002
36 0.039 -0163 64274 0.002

| =

I
I

I

I

I

I

I

I

I
|
1 m
ig
10
I

I

I

I

I

I

I

I

I

I

I

|_|__

a
I

I

I

o

[
%wd

A~ s Yq 1 ax
NINN 5.15 Correlogram i'lﬂ?ﬂ?ﬁlllﬂﬂu‘ﬂlﬂ‘]ﬁ@iﬂisll'lflulﬂvlslﬁaf]ﬂ'laﬂﬂ (Zt)

HNANY - NNMITATUIN



' A g o A Y aa o
’e‘]lgﬂim?aﬂwu {L}ﬂlﬂ“ﬁ!ﬂaﬁuuqﬁﬂjﬂj'ﬁﬂ

i o & 0 v o &
SARIMA(1,1,D)(2,1,1),, Faaunsamvuaidutuudiaesla aeil

122

3) szanammriines usiuyy ARMA(p.q)xSARMA(P,Q), 10

[

9

1938 93U

pofga sduuunldde

(3.1) C AR(1) MA(1) SAR(12) SAR(24) SMA(12)

(3.2) C AR(1) MA(1) SAR(12) SAR(24)
(3.3) C AR(1) MA(1) SAR(12) SMA(12)

(3.4) C AR(1) SAR(12) SAR(24) SMA(12)

(3.5) C MA(1) SAR(12) SAR(24) SMA(12)

(3.6) C AR(1) MA(1) SAR(12)
(3.7) CAR(1) MA(1) SAR(24)
(3.8) C AR(1) MA(1) SMA(12)
(3.9) C MA(1) SAR(12) SAR(24)
(3.10) C MA(1) SAR(12) SMA(12)
(3.11) C AR(1)SAR(12) SAR(24)
(3.12) C AR(1) SAR(24) SMA(12)
(3.13) C MA(1) SAR(24) SMA(12)
(3.14) C AR(1) SAR(12)

(3.15) C AR(1) SAR(24)

(3.16) C AR(1) SMA(12)

(3.17) C MA(1) SAR(12)

(3.18) C MA(1) SAR(24)

(3.19) C MA(1) SMA(12)

o Ay v 9 o ) o J Y at o o Y
u'lqijﬂLL‘ULUWllﬂiJ'l’ffiT\HlUUinafNﬁ'lﬂiﬂwﬂ?ﬂiﬂ!@ﬂ]ﬂﬂﬁﬂ’lﬁ\?ﬁ'ﬂ\iu@ﬂ

I v o w a

Nga (Least Square) Taga1msimesiisdidgnanaediannlumuszay 0.05 Wioszau

ANVIFDNY 95 % HANITNATOVNAINIIADA AaA15197 5.18 Tasuuudiaeai (3.4), (3.7),

(3.9), (3.11), (3.12), (3.13), (3.14), (3.15), (3.16), (3.17) uag (3.19) Funvusiaesnmuizay

A o a
He9nasi

@

9

[

A o &

WodAYNIZAUANUTONU 95 %

13
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A13199 5.18 MADANIUTZIUAMVVTIABIA1E) 72875 SARIMA

Hyy
1909

#l

sl

SARIMA

f1 Prob.

AR(1)

MA(1)

SAR(12)

SAR(24)

SMA(12)

R

squared

Durbin
Watson

stat

3.1

(3.2)

(3.3)

3.4

(3.5)

(3.6)

3.7

(3.83)

(3.9

(3.10)

C AR(1) MA(1)
SAR(12)
SAR(24)
SMA(12)

C AR(1) MA(1)
SAR(12)
SAR(24)

C AR(1) MA(1)
SAR(12)
SMA(12)

C AR(1)
SAR(12)
SAR(24)
SMA(12)

C MA(1)
SAR(12)
SAR(24)
SMA(12)

C AR(1) MA(1)
SAR(12)

C AR(1) MA(1)
SAR(24)

C AR(1) MA(1)
SMA(12)

C MA(1)
SAR(12)
SAR(24)
C MA(1)
SAR(12)
SMA(12)

0.8830

0.6942

0.7252

0.8825

0.9411

0.8802

0.9024

0.8647

0.7380

0.7958

0.9221

0.5365

0.7147

0.0113*

0.5382

0.0008%**

0.4500

0.4205

0.0549

0.1098

0.0012%*

0.0295%*

0.0000%*

0.0273*

0.0008%**

0.0007**

0.0000%**

0.0000%*

0.8049

0.0000%*

0.3767

0.0001**

0.0000%**

0.5192

0.0000%*

0.0001%*

0.0000%*

0.0334*

0.0383*

0.0001**

0.0000%**

0.0000%**

0.0000%*

0.0000%**

0.0000%**

0.0000%**

0.394303

0.343392

0.437313

0.390130

0.476604

0.219012

0.144085

0.491759

0.357974

0.477262

1.944664

1.962751

2.007536

1.900072

2.040428

2.022174

1.944808

1.982341

2.011670

1.982971
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HyU f1 Prob. Durbin

. siuyy R

31004 c AR(1) MA(1)  SAR(12) SAR(24) SMA(12) Watson

4 SARIMA squared
n stat

(3.11)  CAR(1) 0.6848 0.0146* - 0.0000**  0.0001** - 0.322432 1.850832
SAR(12)
SAR(24)

(3.12) CARQ) 0.7546 0.0304* 3 - 0.0123* 0.0000 0.462202 1.882850
SAR(24)
SMA(12)

(3.13) CMAQ) 0.9701 - 0.0013** - 0.0390* 0.0000** 0.471892 2.050875
SAR(24)
SMA(12)

(3.149) CAR(Q) 0.9817  0.0068** - 0.0001** - - 0211052  1.912790
SAR(12)

(3.15) CAR(1) 0.8478 0.0252* = - 0.0446* - 0.090438 1.861348
SAR(24)

(3.16) CAR(1) 0.9251  0.0044** - - - 0.0000%*  0.474946  1.897217
SMA(12)

(3.17)  CMA(Q) 0.7199 - 0.0001**  0.0000%** - - 0.256731  2.027580
SAR(12)

(3.18) CMAQ1) 0.9718 = 0.0000** = 0.0598 - 0.112823 2.111423
SAR(24)

(3.19)  CMA(Q) 0.5420 - 0.0008* - . 0.0000%*  0.453952  1.879844
SMA(12)

HUgLYieg - NNMIATUIN

HU8LYie

SERVIVRGREY

=KX A
* U803 Y

Y]

Y]

8

8

NYNNADA NTZAVANUEFDNU 99% (0L <0.01)

80 NILAVANUAIU 95% (0L <0.05)
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4) 1590V UYY ATIABUANUMIIZANVDIFULUY ARMA(p,q)

xSARMA(P,Q), @11 5usynsual {z} fduaasuutd 9nde (3) Fawusiasii (3.4),
(3.7), (3.9), (3.11), (3.12), (3.13), (3.14), (3.15), (3.16), (3.17) g (3.19) LEﬂ ISISIERE! f)\‘]‘lﬁ
murgay wImageunIsiimesvesglunuuaznadey Pyle) iile e 1fuA1nY
AAIAAADY 1INMINEINTAINEIIIaIEeTRnan ¢

Tunisanuiiiaz 1435 n13na a0 Serial Correlation (Lagrange
Multiplier Test : Breusch-Godfrey LM-Statistics) NAuua 31U Ao H, = Taidiad U ¥ 1 Serial
Correlation H, = flﬂiy,“rﬁ Serial Correlation Nﬁﬂﬁ‘ﬂﬂﬁﬁ]ﬁllﬂﬂiﬁﬂ’ﬁ]ﬂﬁ (3.4), (3.7), (3.9),
(3.11), (3.12), (3.13), (3.14), (3.15), (3.16) Az (3.17) vou 5y H, 1111y 11 Serial Correlation

o o g 4 [ {
ansnsiuuuiaedi 115 lumsnernsal 14 @aa1319n 5.19

1 o Y . . o« e
Gni'Nﬁ 5.19 NMTNATDUANNUUNIEAUUVDILUUINADN ﬂjﬂﬁ% Serial Correlation LM-Statistics

uyy

gﬂu‘uv SARIMA F-statistic Prob.

1a94N

(3.4) C AR(1) SAR(12) SAR(24) SMA(12) 0.282023 0.7549
3.7 C AR(1) MA(1) SAR(24) 0.050801 0.9505
(3.9) C MA(1) SAR(12) SAR(24) 0.445751 0.6418
3.11) C AR(1) SAR(12) SAR(24) 1.480107 0.2332
(3.12) C AR(1) SAR(24) SMA(12) 1.340138 0.2671
(3.13) C MA(1) SAR(24) SMA(12) 1.243056 0.2935
(3.14) C AR(1) SAR(12) 1.668541 0.1937
(3.15) C AR(1) SAR(24) 2.142733 0.1233
(3.16) C AR(1) SMA(12) 1.724946 0.1828
(3.17) C MA(1) SAR(12) 2.373991 0.0982
(3.19) C MA(1) SMA(12) 4.014629 0.0207
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7 Ao H ~ ' a P
5) MIWINTaM mﬂgﬂgmwmwuﬂ“lumumw 2 UsEInNan IS INND5
g}/ d‘ ] g’/ d' < A
luduaoun 3 uaxwmmmm%ﬁaugﬂuuﬂumumum 4 UUAD ﬂ1ﬂ§ﬂLL‘U‘U
ARMA(p,q)xSARMA(P,Q), @1 JU aUNTULIA {z} L) Z, ~ARMA(p,q)xSARMA(P,Q),
9 o Ay Y 3 ' P ' P '
aaaumIneInTal lneNUe z, nldudasduanenial uaznIAINeINIBiUD AR R
e Ay Y 3 ' P ' P P
NYINTUUDI Zm”lml,ﬂmmumwmmm Y, 4agmimwgInIpued Y, 31NaumsneInIm
4 9 A o A ~ A EY
miwfnﬂsmz@1aam’ammumammmmmmqumwa%iumi
4 a 1 $ 1 :, y J
WeINI8l 1AsN 913191071 Root Mean Squared Error (RMSE) Nla1diga lagn1sneinsal
=\ (Y] 1 a 9 o 1 4 3, T A =4
uamﬁaumﬂuﬂum%swmﬁu@gaTﬂﬂmwu@qumiwmﬂimmummauuﬂsmn 2548 94
[Y] 4 { 1 o 1
$1IAY 2558 HANITNEINTAIDINATTIAN 5.20 WU LUVI1A097 (3.16) C AR(1) SMA(12)

' Y o A 3 ° { {
A1 RMSE 1101 123535.3 g iJunuuiiaesnminzaunga

M3 5.20 Wssumeuaanandiny lunslsznaannuuuiiaed SARIMA

LL“U‘U%O”Iﬁ@Q‘ﬁ SARIMA Root Mean Squared Error
(3.4 C AR(1) SAR(12) SAR(24) SMA(12) 137746.8
3.7 C AR(1) MA(1) SAR(24) 162173.3
(3.9) C MA(1) SAR(12) SAR(24) 142646.0
(3.11) C AR(1) SAR(12) SAR(24) 144816.3
(3.12) C AR(1) SAR(24) SMA(12) 124886.3
(3.13) C MA(1) SAR(24) SMA(12) 126054.0
3.14) C AR(1) SAR(12) 154479.6
(3.15) C AR(1) SAR(24) 164982.5
(3.16) C AR(1) SMA(12) 123535.3
3.17) C MA(1) SAR(12) 154085.5

HNANS : NNMITATUIN
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4 a J Y o a °
HanIsnensalmananl gyt 'J% SARIMA (LUU31883 C AR(1)

A 1 A =K o 1 9 4
SMA(12) 113598 SARIMA(1,1,0)(0,1,1),, TIUADUNNTIANDITUIIAN 2559 WL VYOYANINT

Y]

a s 3 = Y 9 o A 2 9 A A 2 A a
Wawaﬂ‘ﬂmuumu 1] 2559 1Ny 12.12 aTUAU INNYUIINVBYAII °]J 2558 YIUWANARN 11.02

4 &

9 o A A a 9 < A = ) a A

ATUAU NIDWNVU 10.06% uazmawmsmwauﬁmﬂmwmau 1 2559 wumn Voyawanany
a 1 A 2 4? Y [ 9 1 A

ﬂ?mmmiNammazm’eummuaﬂammt]sg]mauazﬁ@ﬂﬂamﬂugﬂgmmawayammwm

11 990NN 5.16

(Z

AU
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800,000

600,000 -

400,000
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48 49 50 51 52 53 54 55 56 57 58 59 9

—— PALM_PRODUF16 —— PALM_PRODUCT|

¢ kN
A a 4 ’.f o Y a

PALM_PRODUCT Ao wananiauigu (V03AII)

PALM_PRODUF16 A9 WaNaANEINIAIAIBLUDTIaRY C AR(1)

SMA(12)

{ 4 a s ¥ o I3
NN 5.16 uaAINaNMsNEINTANaNan1l1au1INL 91ALUDT1a09 C AR(1) SMA(12)
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[y o { 4 o o
2.2.4 ﬂ?iﬂﬂ!ﬁ@ﬂ!!ﬂﬂﬂ7@93ﬁ!ﬁﬂ73ﬁﬂ?uﬂ7§wt’nﬂ5m fﬂﬁﬂ@la'ﬁ]ﬂu'ﬂﬂi]'lﬂ@ﬂ
A ) o Y o a d o o an .
Mvnzaudmsulslunisnensalnanantauidiuannisneinsal Iaeds Exponential
Smoothing Method 75 ARIMA 110275 SARIMA TagW21581910A1 Root Mean Squared Error
1 dAa o
(RMSE) WL 1015 WEINTD 2T Exponential Smoothing Method (LU U 910 83 Holt-Winters
.. a 1w o A 2K o A A o Y
Additive 3iA1 RMSE 1111 105236.1 d1ga dadunuudraesimunzauigalunisii Tyl
o a 4 g ] [ ~
“lumswmmmwawamﬂmmumu ANATTIINN 5.21

9 @

~ 1 aad‘o [ Y v A o ~ 4
M3 5.21 adnandinydmsuldlumsaam@enuuuiiassimingaulumsweinsal
Y

Hananl gy
HUVIADY Root Mean Squared Error

Holt -Winters
Additive 105236.1
ARIMA
C MA(1) 122765.0
SARIMA
C AR(1) SMA(12) 123535.3

HUGLYieg - NNMIATUIN

rd a 4 sol ) =Y o .
mswmﬂim%y’awawamﬂwanumuﬁ'am% Exponential Smoothing Method
o . S A o Y G4
HUDT1a09 Holt -Winters Addictive manzauiigalumsirldldlunmsweinsal Taswans
d = a o Y @ A ds@’ 9 a

ManeInsal U 2559 WU TUTMUMIHEA TIUIU 11.97 aIEY NUVY 8.67% 1NVDLAIITI
= 2 Ao Y @ = o ) A = A X
1 2558 FIWTIWIY 11.02 AU uazlzluvvdnyuzveddoyasiamoull 2559 uIY anag

9 7 9 a 1 d' ] [ d'
GﬂiJi]E]ﬂTdﬁ@ﬂﬂﬁE]\‘lﬂ“]JE’]JL!’U’U"U@Hﬁi]‘i\i“]f’)\WlN1u3J1ﬂ\1@15N1/I 5.22



{ a s ¥ o [ o a 4
A15190 5.22 waNamﬂmnumuﬂmﬁaunﬂﬂﬂu 2548 — FUNAY 2558 LLazHaMINeINTalNananlaw

9

o w

HIWULA

A

DUUNTIAN — TUNAY 2559

1l

IS
a.n.

a.n. N.N. 13.8. N.A. il.g. n.A. a.f. n.8. f.9. .8 5.0. RREY
2548 247,521 323,326 456,103 481,415 576,209 557,810 506,383 468,183 423,848 393,830 306,289 261,753 5,002,670
2549 238,345 431,787 714,117 752,919 729,905 544,146 523,686 576,558 589,019 629,722 537,349 447,483 6,715,036
2550 481,915 460,564 564,967 542,755 507,970 433,632 512,378 571,202 627,124 672,818 574,827 439,831 6,389,983
2551 570,707 774,324 947,450 875,676 1,045,892 890,074 828,870 800,012 797,391 695,848 555,011 489,255 9,270,510
2552 539,619 581,321 829,677 806,208 704,556 636,330 685,198 747,486 808,633 739,057 545,724 538,894 8,162,703
2553 624,958 753,239 973,660 893,246 881,887 843,683 749,950 661,962 595,355 499,967 413,624 331,604 8,223,135
2554 362,079 518,722 824,869 883,406 1,044,671 1,064,235 1,050,617 940,457 1,010,245 1,107,923 1,080,528 872,268 10,760,020
2555 917,899 833,812 679,617 727,328 812,308 864,709 983,285 1,062,431 1,165,503 1,174,733 1,089,793 1,000,884 11,312,302
2556 1,070,625 980,633 854,194 748,339 929,019 972,553 1,072,904 1,154,594 1,132,698 1,188,271 1,169,701 1,160,990 12,434,521
2557 793,350 909,538 1,365,691 1,406,477 1,584,563 1,305,309 1,089,400 986,074 947,607 864,973 630,562 588,963 12,472,507
2558 538,676 582,740 778,822 1,209,543 1,104,892 1,047,609 964,990 861,441 922,028 1,064,133 1,133,533 807,463 11,015,870
2559* 807,237 876,720 1,043,917 1,074,657 1,128,708 1,059,455 1,041,961 1,029,483 1,046,670 1,047,745 957,351 857,573 11,971,476

N1 : U 2548 — 2558 NAANNNUATHININTINYAT

NUBIHE * 91NAIAIUIUTT Exponential Smoothing Method 131894 Holt -Winters Additive

6Cl
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M3INATOUANHIVBITOYA (Unit Root)

Null Hypothesis: PALM_PRICE has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.420754 0.5298
Test critical values: 1% level -2.583011
5% level -1.943324
10% level -1.615075
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRICE)
Method: Least Squares
Date: 04/11/16 Time: 15:40
Sample (adjusted): 2548M04 2558M12
Included observations: 129 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PALM_PRICE(-1) -0.004807 0.011425 -0.420754 0.6747
D(PALM_PRICE(-1)) 0.249641 0.085278 2.927392 0.0041
D(PALM_PRICE(-2)) -0.288442 0.085216 -3.384842 0.0009
R-squared 0.120035 Mean dependent var 0.016202
Adjusted R-squared 0.106067 S.D. dependent var 0.567336
S.E. of regression 0.536405 Akaike info criterion 1.615128
Sum squared resid 36.25408 Schwarz criterion 1.681636
Log likelihood -101.1758 Hannan-Quinn criter. 1.642152

Durbin-Watson stat 2.004669
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Null Hypothesis: PALM_PRICE has a unit root

Exogenous: Constant

Lag Length: 2 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.951842 0.0423
Test critical values: 1% level -3.481623
5% level -2.883930
10% level -2.578788
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRICE)
Method: Least Squares
Date: 04/11/16 Time: 15:49
Sample (adjusted): 2548M04 2558M12
Included observations: 129 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PALM_PRICE(-1) -0.128668 0.043589 -2.951842 0.0038
D(PALM_PRICE(-1)) 0.291065 0.083998 3.465154 0.0007
D(PALM_PRICE(-2)) -0.214733 0.086465 -2.483470 0.0143
C 0.529670 0.180263 2.938321 0.0039
R-squared 0.176887 Mean dependent var 0.016202
Adjusted R-squared 0.157132 S.D. dependent var 0.567336
S.E. of regression 0.520859 Akaike info criterion 1.563843
Sum squared resid 33.91180 Schwarz criterion 1.652520
Log likelihood -96.86789 Hannan-Quinn criter. 1.599874
F-statistic 8.954157 Durbin-Watson stat 1.974404
Prob(F-statistic) 0.000020
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Null Hypothesis: PALM_PRICE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.103620 0.1099
Test critical values: 1% level -4.030729
5% level -3.445030
10% level -3.147382
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRICE)
Method: Least Squares
Date: 04/11/16 Time: 15:55
Sample (adjusted): 2548M04 2558M12
Included observations: 129 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PALM_PRICE(-1) -0.149071 0.048031 -3.103620 0.0024
D(PALM_PRICE(-1)) 0.301263 0.084594 3.561284 0.0005
D(PALM_PRICE(-2)) -0.200098 0.087661 -2.282633 0.0242
C 0.519182 0.180545 2.875631 0.0047
@TREND(2548M01) 0.001373 0.001359 1.010923 0.3140
R-squared 0.183615 Mean dependent var 0.016202
Adjusted R-squared 0.157280 S.D. dependent var 0.567336
S.E. of regression 0.520814 Akaike info criterion 1.571139
Sum squared resid 33.63460 Schwarz criterion 1.681985
Log likelihood -96.33848 Hannan-Quinn criter. 1.616178
F-statistic 6.972289 Durbin-Watson stat 1.971463
Prob(F-statistic) 0.000043
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Null Hypothesis: D(PALM_PRICE) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.642248 0.0000
Test critical values: 1% level -3.481623
5% level -2.883930
10% level -2.578788
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRICE,2)
Method: Least Squares
Date: 04/11/16 Time: 16:03
Sample (adjusted): 2548M04 2558M12
Included observations: 129 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PALM_PRICE(-1)) -1.045635 0.108443 -9.642248 0.0000
D(PALM_PRICE(-1),2) 0.292052 0.084887 3.440495 0.0008
C 0.015086 0.047264 0.319186 0.7501
R-squared 0.455050 Mean dependent var 0.000465
Adjusted R-squared 0.446400 S.D. dependent var 0.721148
S.E. of regression 0.536565 Akaike info criterion 1.615724
Sum squared resid 36.27569 Schwarz criterion 1.682231
Log likelihood -101.2142 Hannan-Quinn criter. 1.642747
F-statistic 52.60688 Durbin-Watson stat 2.006798

Prob(F-statistic) 0.000000
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Null Hypothesis: D(PALM_PRICE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.611760 0.0000
Test critical values: 1% level -4.030729
5% level -3.445030
10% level -3.147382
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRICE,2)
Method: Least Squares
Date: 04/11/16 Time: 16:17
Sample (adjusted): 2548M04 2558M12
Included observations: 129 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PALM_PRICE(-1)) -1.047228 0.108953 -9.611760 0.0000
D(PALM_PRICE(-1),2) 0.292741 0.085221 3.435088 0.0008
C 0.041796 0.097747 0.427590 0.6697
@TREND(2548M01) -0.000398 0.001275 -0.312518 0.7552
R-squared 0.455475 Mean dependent var 0.000465
Adjusted R-squared 0.442407 S.D. dependent var 0.721148
S.E. of regression 0.538497 Akaike info criterion 1.630447
Sum squared resid 36.24737 Schwarz criterion 1.719123
Log likelihood -101.1638 Hannan-Quinn criter. 1.666478
F-statistic 34.85265 Durbin-Watson stat 2.006618

Prob(F-statistic) 0.000000
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Null Hypothesis: D(PALM_PRICE) has a unit root

Exogenous: None

Lag Length: 1 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.671306 0.0000
Test critical values: 1% level -2.583011
5% level -1.943324
10% level -1.615075
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRICE,2)
Method: Least Squares
Date: 04/11/16 Time: 16:19
Sample (adjusted): 2548M04 2558M12
Included observations: 129 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PALM_PRICE(-1)) -1.044633 0.108014 -9.671306 0.0000
D(PALM_PRICE(-1),2) 0.291735 0.084580 3.449211 0.0008
R-squared 0.454609 Mean dependent var 0.000465
Adjusted R-squared 0.450315 S.D. dependent var 0.721148
S.E. of regression 0.534665 Akaike info criterion 1.601028
Sum squared resid 36.30502 Schwarz criterion 1.645367
Log likelihood -101.2663 Hannan-Quinn criter. 1.619044

Durbin-Watson stat 2.006520
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MsUszunumuuudaes C AR(1) MA(1) MA(2)

Dependent Variable: D(PALM_PRICE)

Method: Least Squares

Date: 04/18/16 Time: 11:08
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments

Convergence achieved after 14 iterations

MA Backcast: 2548M01 2548M02

Variable Coefficient Std. Error t-Statistic Prob.
C 0.010814 0.007212 1.499323 0.1363
AR(1) 0.738994 0.065596 11.26577 0.0000
MA(1) -0.546401 0.089014 -6.138353 0.0000
MA(2) -0.442264 0.088817 -4.979504 0.0000
R-squared 0.174776 Mean dependent var 0.018077
Adjusted R-squared 0.155128 S.D. dependent var 0.565538
S.E. of regression 0.519825 Akaike info criterion 1.559636
Sum squared resid 34.04744 Schwarz criterion 1.647868
Log likelihood -97.37634 Hannan-Quinn criter. 1.595488
F-statistic 8.895265 Durbin-Watson stat 2.026842
Prob(F-statistic) 0.000022
Inverted AR Roots 74
Inverted MA Roots .99 -.45
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msdszanamuuuiiass C AR(1) MA(2)

Dependent Variable: D(PALM_PRICE)
Method: Least Squares

Date: 04/18/16 Time: 11:11

Sample (adjusted): 2548M03 2558M12

Included observations: 130 after adjustments

Convergence achieved after 6 iterations

MA Backcast: 2548M01 2548M02

Variable Coefficient Std. Error t-Statistic Prob.
C 0.016637 0.041000 0.405773 0.6856
AR(1) 0.227317 0.087965 2.584181 0.0109
MA(2) -0.329251 0.085606 -3.846117 0.0002
R-squared 0.122610 Mean dependent var 0.018077
Adjusted R-squared 0.108792 S.D. dependent var 0.565538
S.E. of regression 0.533889 Akaike info criterion 1.605548
Sum squared resid 36.19974 Schwarz criterion 1.671722
Log likelihood -101.3606 Hannan-Quinn criter. 1.632437
F-statistic 8.873714 Durbin-Watson stat 1.976985
Prob(F-statistic) 0.000247
Inverted AR Roots .23

Inverted MA Roots .57

-.57
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msdszananuuusiass C AR(1)

Dependent Variable: D(PALM_PRICE)
Method: Least Squares

Date: 04/18/16 Time: 11:15

Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Convergence achieved after 3 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C 0.019584 0.060189 0.325378 0.7454
AR(1) 0.187339 0.086602 2.163219 0.0324
R-squared 0.035269 Mean dependent var 0.018077
Adjusted R-squared 0.027732 S.D. dependent var 0.565538
S.E. of regression 0.557641 Akaike info criterion 1.685061
Sum squared resid 39.80326 Schwarz criterion 1.729177
Log likelihood -107.5289 Hannan-Quinn criter. 1.702987
F-statistic 4.679515 Durbin-Watson stat 1.876485
Prob(F-statistic) 0.032382
Inverted AR Roots .19
MsUsznumuuudass C MA(1) MA(Q2)
Dependent Variable: D(PALM_PRICE)
Method: Least Squares
Date: 04/18/16 Time: 11:33
Sample (adjusted): 2548M02 2558M12
Included observations: 131 after adjustments
Convergence achieved after 9 iterations
MA Backcast: 2547M12 2548M01
Variable Coefficient Std. Error t-Statistic Prob.
C 0.013492 0.044911 0.300430 0.7643
MA(1) 0.205552 0.085938 2.391854 0.0182
MA(2) -0.251145 0.085742 -2.929083 0.0040
R-squared 0.111335 Mean dependent var 0.013893
Adjusted R-squared 0.097449 S.D. dependent var 0.565390
S.E. of regression 0.537135 Akaike info criterion 1.617501
Sum squared resid 36.92984 Schwarz criterion 1.683345
Log likelihood -102.9463 Hannan-Quinn criter. 1.644257
F-statistic 8.018104 Durbin-Watson stat 1.929591
Prob(F-statistic) 0.000524

Inverted MA Roots 41 -.61
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msdszananuuuiiass C MA(1)

Dependent Variable: D(PALM_PRICE)
Method: Least Squares

Date: 04/18/16 Time: 11:36

Sample (adjusted): 2548M02 2558M12
Included observations: 131 after adjustments
Convergence achieved after 7 iterations

MA Backcast: 2548M01

Variable Coefficient Std. Error t-Statistic Prob.

C 0.013709 0.064308 0.213184 0.8315

MA(1) 0.345879 0.082466 4.194202 0.0001

R-squared 0.068840 Mean dependent var 0.013893

Adjusted R-squared 0.061622 S.D. dependent var 0.565390

S.E. of regression 0.547693 Akaike info criterion 1.648944

Sum squared resid 38.69576 Schwarz criterion 1.692840

Log likelihood -106.0058 Hannan-Quinn criter. 1.666781

F-statistic 9.536890 Durbin-Watson stat 2.129688
Prob(F-statistic) 0.002466

Inverted MA Roots -.35
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NSNAADY Serial Correlation LM-Statistic 41191099 C AR(1) MA(1) MA(2)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.295774 Prob. F(2,124) 0.7445
Obs*R-squared 0.424779 Prob. Chi-Square(2) 0.8086

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 04/18/16 Time: 14:06

Sample: 2548M03 2558M12

Included observations: 130

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000470 0.007279 -0.064612 0.9486
AR(1) 0.072432 0.114990 0.629893 0.5299
MA(1) -0.152020 0.436354 -0.348386 0.7281
MA(2) 0.153395 0.435365 0.352337 0.7252
RESID(-1) 0.063127 0.406872 0.155153 0.8770
RESID(-2) -0.159179 0.262190 -0.607113 0.5449
R-squared 0.003268 Mean dependent var -0.019723
Adjusted R-squared -0.036923 S.D. dependent var 0.513363
S.E. of regression 0.522755 Akaike info criterion 1.585646
Sum squared resid 33.88579 Schwarz criterion 1.717994
Log likelihood -97.06699 Hannan-Quinn criter. 1.639423
F-statistic 0.081300 Durbin-Watson stat 1.998624

Prob(F-statistic) 0.995029
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NSNAADY Serial Correlation LM-Statistic 41191889 C AR(1) MA(2)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.667013 Prob. F(2,125) 0.5151
Obs*R-squared 1.371786 Prob. Chi-Square(2) 0.5036
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 04/18/16 Time: 15:07
Sample: 2548M03 2558M12
Included observations: 130
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C -0.004520 0.041297 -0.109459 0.9130
AR(1) -0.961587 0.882735 -1.089327 0.2781
MA(2) -0.029695 0.261980 -0.113348 0.9099
RESID(-1) 0.966448 0.887157 1.089377 0.2781
RESID(-2) 0.257505 0.306567 0.839962 0.4025
R-squared 0.010552 Mean dependent var 0.001435
Adjusted R-squared -0.021110 S.D. dependent var 0.529732
S.E. of regression 0.535294  Akaike info criterion 1.625702
Sum squared resid 35.81749 Schwarz criterion 1.735992
Log likelihood -100.6706 Hannan-Quinn criter. 1.670516
F-statistic 0.333273 Durbin-Watson stat 1.993868
Prob(F-statistic) 0.855138
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NSNAADV Serial Correlation LM-Statistic 41U91099 C AR(1)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.001860 Prob. F(2,125) 0.1394
Obs*R-squared 4.034641 Prob. Chi-Square(2) 0.1330

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 04/18/16 Time: 15:09

Sample: 2548M03 2558M12

Included observations: 130

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.001828 0.058021 -0.031499 0.9749
AR(1) -0.153462 0.884192 -0.173562 0.8625
MA(1) -0.202176 0.262839 -0.769200 0.4432
RESID(-1) 0.316553 0.723206 0.437708 0.6624
RESID(-2) -0.305762 0.219015 -1.396079 0.1652
R-squared 0.031036 Mean dependent var -2.72E-05
Adjusted R-squared 0.000029 S.D. dependent var 0.539107
S.E. of regression 0.539100 Akaike info criterion 1.639870
Sum squared resid 36.32855 Schwarz criterion 1.750159
Log likelihood -101.5915 Hannan-Quinn criter. 1.684684
F-statistic 1.000930 Durbin-Watson stat 2.028414

Prob(F-statistic) 0.409773
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NSNAADY Serial Correlation LM-Statistic 41U91099 C MA(1) MA(2)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.098108 Prob. F(2,126) 0.3367
Obs*R-squared 2.244229 Prob. Chi-Square(2) 0.3256
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 04/18/16 Time: 15:12
Sample: 2548M02 2558M12
Included observations: 131
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C -0.002075 0.044899 -0.046217 0.9632
MA(1) -0.670123 0.499170 -1.342475 0.1819
MA(2) -0.382230 0.427997 -0.893068 0.3735
RESID(-1) 0.691495 0.497827 1.389027 0.1673
RESID(-2) 0.227265 0.355687 0.638948 0.5240
R-squared 0.017132 Mean dependent var 0.000217
Adjusted R-squared -0.014071 S.D. dependent var 0.532987
S.E. of regression 0.536724 Akaike info criterion 1.630755
Sum squared resid 36.29717 Schwarz criterion 1.740496
Log likelihood -101.8145 Hannan-Quinn criter. 1.675348
F-statistic 0.549049 Durbin-Watson stat 1.989149
Prob(F-statistic) 0.700043
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NSNAADY Serial Correlation LM-Statistic 41U91099 C MA(1)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.962516 Prob. F(2,127) 0.0553
Obs*R-squared 5.838721 Prob. Chi-Square(2) 0.0540

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 04/18/16 Time: 15:15

Sample: 2548M02 2558M12

Included observations: 131

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000721 0.063430 -0.011373 0.9909
MA(1) -0.025770 0.585668 -0.044001 0.9650
RESID(-1) -0.057511 0.578033 -0.099494 0.9209
RESID(-2) -0.209273 0.221463 -0.944957 0.3465
R-squared 0.044570 Mean dependent var 0.001092
Adjusted R-squared 0.022001 S.D. dependent var 0.545581
S.E. of regression 0.539546 Akaike info criterion 1.633880
Sum squared resid 36.97093 Schwarz criterion 1.721673
Log likelihood -103.0192 Hannan-Quinn criter. 1.669554
F-statistic 1.974832 Durbin-Watson stat 2.028880

Prob(F-statistic) 0.121066
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manandnylumsnennsainnuuusiaes C AR(1) MA(1) MAQ2)

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M02 2558M12
Included observations: 131

Root Mean Squared Error ~ 0.512524
Mean Absolute Error 0.385272
Mean Abs. Percent Error 9.793164
Theil Inequality Coefficient  0.061860
Bias Proportion 0.000003
Variance Proportion 0.056025
Covariance Proportion 0.943973

—— PALM_PRICEF -----+2S.E.

manandinlumsnensalnnuuusiaess C AR(1) MAQ2)

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M03 2558M12
Included observations: 130

Root Mean Squared Error ~ 0.527693
Mean Absolute Error 0.391071
Mean Abs. Percent Error 9.740598
Theil Inequality Coefficient  0.063281
Bias Proportion 0.000007
Variance Proportion 0.000023
Covariance Proportion 0.999970

—— PALM_PRICEF -----+2S.E.
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' aaa 9 _ v C4 9
manandl ﬂﬂumﬁwmﬂimmmmmmm C AR(1)

12

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M03 2558M12
Included observations: 130

Root Mean Squared Error  0.553334
Mean Absolute Error 0.405312
Mean Abs. Percent Error 10.12113
Theil Inequality Coefficient  0.066252
Bias Proportion 0.000000
Variance Proportion 0.005311
Covariance Proportion 0.994689

48 49 50 51 52 53 54 55 56 57 58

—— PALM_PRICEF -----+2S.E.

manandinylumsnernsainniuusiaess C MA() MA(2)

12

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M02 2558M12
Included observations: 131

Root Mean Squared Error ~ 0.530949
Mean Absolute Error 0.395296
Mean Abs. Percent Error 9.924833
Theil Inequality Coefficient  0.063841
Bias Proportion 0.000000
Variance Proportion 0.000017
Covariance Proportion 0.999982

—— PALM_PRICEF -----+2S.E.
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manandinlumsnernsainnuuusiaess C MA(D)

12

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M02 2558M12
Included observations: 131

Root Mean Squared Error ~ 0.543496
Mean Absolute Error 0.396328
Mean Abs. Percent Error 10.00867
Theil Inequality Coefficient  0.065247
Bias Proportion 0.000004
Variance Proportion 0.007707
Covariance Proportion 0.992289

—— PALM_PRICEF -----+2S.E.
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M3INATOUANHIVBITOYA (Unit Root)

Null Hypothesis: ZT has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.450042 0.0000
Test critical values: 1% level -2.585050
5% level -1.943612
10% level -1.614897
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ZT)
Method: Least Squares
Date: 04/20/16 Time: 10:21
Sample (adjusted): 2549M05 2558M12
Included observations: 116 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ZT(-1) -0.839737 0.154079 -5.450042 0.0000
D(ZT(-1)) 0.019125 0.117972 0.162115 0.8715
D(ZT(-2)) -0.228193 0.089931 -2.537421 0.0125
R-squared 0.507033 Mean dependent var 0.001319
Adjusted R-squared 0.498308 S.D. dependent var 0.235100
S.E. of regression 0.166522  Akaike info criterion -0.721858
Sum squared resid 3.133438 Schwarz criterion -0.650645
Log likelihood 44.86777 Hannan-Quinn criter. -0.692950

Durbin-Watson stat 1.977378
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M3UszUMLUUTIAed C AR(1) AR(2) MA(1) MA(2) SMA(12)

Dependent Variable: D(LOG(PALM_PRICE),1,12)
Method: Least Squares

Date: 04/20/16 Time: 14:18

Sample (adjusted): 2549M04 2558M12

Included observations: 117 after adjustments
Convergence achieved after 17 iterations

MA Backcast: 2548M02 2549M03

Variable Coefficient Std. Error t-Statistic Prob.
C -0.002020 0.003878 -0.520864 0.6035
AR(1) -0.637100 0.029430 -21.64827 0.0000
AR(2) -0.933381 0.027751 -33.63361 0.0000
MA(1) 0.756658 0.013209 57.28233 0.0000
MA(2) 0.983668 0.006899 142.5762 0.0000
SMA(12) -0.912302 0.020170 -45.23157 0.0000
R-squared 0.607569 Mean dependent var -0.001058
Adjusted R-squared 0.589892 S.D. dependent var 0.175178
S.E. of regression 0.112183 Akaike info criterion -1.487446
Sum squared resid 1.396944 Schwarz criterion -1.345796
Log likelihood 93.01558 Hannan-Quinn criter. -1.429938
F-statistic 34.37048 Durbin-Watson stat 1.804952
Prob(F-statistic) 0.000000
Inverted AR Roots -.32+.91i -.32-.91i
Inverted MA Roots .99 .86+.50i .86-.50i .50+.86i
.50-.86i .00+.99i -.00-.99i -.38+.92i
-.38-.92i -.50+.86i -.50-.86i -.86+.50i

-.86-.50i -.99
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msdszananuuusiass C MA(1) SMA(12)

Dependent Variable: D(LOG(PALM_PRICE),1,12)
Method: Least Squares

Date: 04/20/16 Time: 14:42

Sample (adjusted): 2549M02 2558M12

Included observations: 119 after adjustments
Convergence achieved after 8 iterations

MA Backcast: 2548M01 2549M01

Variable Coefficient Std. Error t-Statistic Prob.
C -0.002139 0.004494 -0.475996 0.6350
MA(1) 0.196821 0.090407 2.177052 0.0315
SMA(12) -0.912251 0.020770 -43.92111 0.0000
R-squared 0.556667 Mean dependent var -0.001666
Adjusted R-squared 0.549023 S.D. dependent var 0.176192
S.E. of regression 0.118322 Akaike info criterion -1.405935
Sum squared resid 1.623998 Schwarz criterion -1.335873
Log likelihood 86.65314 Hannan-Quinn criter. -1.377485
F-statistic 72.82703 Durbin-Watson stat 2.065908
Prob(F-statistic) 0.000000
Inverted MA Roots .99 .86-.50i .86+.50i .50+.86i
.50-.86i .00+.99i -.00-.99i -.20
-.50+.86i -.50-.86i -.86+.50i -.86-.50i

-.99
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NSNAADY Serial Correlation LM-Statistic 41191899 C AR(1) AR(2) MA(1) MA(2) SMA(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.817033 Prob. F(2,109) 0.4444
Obs*R-squared 1.712735 Prob. Chi-Square(2) 0.4247

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 04/20/16 Time: 15:59

Sample: 2549M04 2558M12

Included observations: 117

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -6.28E-06 0.003884 -0.001616 0.9987
AR(1) -0.011835 0.030975 -0.382084 0.7031
AR(2) 0.002336 0.028751 0.081252 0.9354
MA(1) -0.000131 0.013230 -0.009873 0.9921
MA(2) 0.000545 0.006940 0.078572 0.9375
SMA(12) -0.001179 0.020221 -0.058327 0.9536
RESID(-1) 0.111845 0.100464 1.113287 0.2680
RESID(-2) -0.076618 0.100390 -0.763202 0.4470
R-squared 0.014639 Mean dependent var 0.001261
Adjusted R-squared -0.048641 S.D. dependent var 0.109732
S.E. of regression 0.112369 Akaike info criterion -1.468138
Sum squared resid 1.376311 Schwarz criterion -1.279271
Log likelihood 93.88607 Hannan-Quinn criter. -1.391460
F-statistic 0.231333 Durbin-Watson stat 1.990057

Prob(F-statistic) 0.976902
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NSNAADY Serial Correlation LM-Statistic 41U91899 C MA(1) SMA(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.871734 Prob. F(2,114) 0.1586
Obs*R-squared 3.712325 Prob. Chi-Square(2) 0.1563
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 04/20/16 Time: 15:54
Sample: 2549M02 2558M12
Included observations: 119
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 9.64E-05 0.004464 0.021592 0.9828
MA(1) -0.201186 0.809959 -0.248390 0.8043
SMA(12) 0.000809 0.020621 0.039239 0.9688
RESID(-1) 0.160857 0.809757 0.198649 0.8429
RESID(-2) -0.215416 0.190932 -1.128238 0.2616
R-squared 0.031196 Mean dependent var 0.002901
Adjusted R-squared -0.002797 S.D. dependent var 0.117278
S.E. of regression 0.117442  Akaike info criterion -1.404631
Sum squared resid 1.572366 Schwarz criterion -1.287862
Log likelihood 88.57557 Hannan-Quinn criter. -1.357215
F-statistic 0.917715 Durbin-Watson stat 1.979758
Prob(F-statistic) 0.456254
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Ty lumsiszanammaiinesanuuuiiand C AR(1) AR(2) MA(1) MA(2) SMA(12)

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2559M12
Adjusted sample: 2549M04 2559M01
Included observations: 117

Root Mean Squared Error ~ 0.455673
Mean Absolute Error 0.349312
Mean Abs. Percent Error 8.608797
Theil Inequality Coefficient  0.053045
Bias Proportion 0.000021
Variance Proportion 0.000263
Covariance Proportion 0.999716

—— PALM_PRICEF -----+2S.E.

T lumsszanammaine s nnuuuiiass C MA(1) SMA(12)

Forecast: PALM_PRICEF

Actual: PALM_PRICE

Forecast sample: 2548M01 2559M12
Adjusted sample: 2549M02 2559M12
Included observations: 119

Root Mean Squared Error ~ 0.506433
Mean Absolute Error 0.388381
Mean Abs. Percent Error 9.477672
Theil Inequality Coefficient  0.059262
Bias Proportion 0.000100
Variance Proportion 0.002369
Covariance Proportion ~ 0.997530

—— PALM_PRICEF -----+2S.E.
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M3INATOUANHIVBITOYA (Unit Root)

Null Hypothesis: PALM_PRODUCT has a unit root
Exogenous: None
Lag Length: 1 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.044560 0.2660
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRODUCT)
Method: Least Squares
Date: 06/02/16 Time: 10:20
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PALM_PRODUCT(-1) -0.013984 0.013388 -1.044560 0.2982
D(PALM_PRODUCT(-1)) 0.267237 0.087979 3.037507 0.0029
R-squared 0.069562 Mean dependent var 3724.131
Adjusted R-squared 0.062293 S.D. dependent var 128119.6
S.E. of regression 124065.0 Akaike info criterion 26.31026
Sum squared resid 1.97E+12 Schwarz criterion 26.35438
Log likelihood -1708.167 Hannan-Quinn criter. 26.32819

Durbin-Watson stat 1.877017
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Null Hypothesis: PALM_PRODUCT has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.019600 0.0018
Test critical values: 1% level -3.481217
5% level -2.883753
10% level -2.578694
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRODUCT)
Method: Least Squares
Date: 06/02/16 Time: 10:18
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PALM_PRODUCT(-1) -0.160205 0.039856 -4.019600 0.0001
D(PALM_PRODUCT(-1)) 0.329545 0.085071 3.873765 0.0002
C 125580.4 32442.37 3.870877 0.0002
R-squared 0.167752 Mean dependent var 3724.131
Adjusted R-squared 0.154646 S.D. dependent var 128119.6
S.E. of regression 117797.2 Akaike info criterion 26.21412
Sum squared resid 1.76E+12 Schwarz criterion 26.28030
Log likelihood -1700.918 Hannan-Quinn criter. 26.24101
F-statistic 12.79938 Durbin-Watson stat 1.915878

Prob(F-statistic) 0.000009
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Null Hypothesis: PALM_PRODUCT has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.509862 0.0001
Test critical values: 1% level -4.030157
5% level -3.444756
10% level -3.147221
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRODUCT)
Method: Least Squares
Date: 06/02/16 Time: 10:23
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PALM_PRODUCT(-1) -0.301615 0.054741 -5.509862 0.0000
D(PALM_PRODUCT(-1)) 0.402320 0.083809 4.800428 0.0000
C 144138.6 31442.35 4.584218 0.0000
@TREND(2548M01) 1360.735 378.1880 3.598040 0.0005
R-squared 0.245294 Mean dependent var 3724.131
Adjusted R-squared 0.227325 S.D. dependent var 128119.6
S.E. of regression 112619.6 Akaike info criterion 26.13170
Sum squared resid 1.60E+12 Schwarz criterion 26.21994
Log likelihood -1694.561 Hannan-Quinn criter. 26.16756
F-statistic 13.65084 Durbin-Watson stat 1.975598

Prob(F-statistic) 0.000000
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Null Hypothesis: D(PALM_PRODUCT) has a unit root

Exogenous: None

Lag Length: 0 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.517346 0.0000
Test critical values: 1% level -2.582872
5% level -1.943304
10% level -1.615087
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRODUCT,2)
Method: Least Squares
Date: 06/02/16 Time: 10:35
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PALM_PRODUCT(-1)) -0.743994 0.087350 -8.517346 0.0000
R-squared 0.359689 Mean dependent var -3091.346
Adjusted R-squared 0.359689 S.D. dependent var 155098.3
S.E. of regression 124108.8 Akaike info criterion 26.30337
Sum squared resid 1.99E+12 Schwarz criterion 26.32542
Log likelihood -1708.719 Hannan-Quinn criter. 26.31233

Durbin-Watson stat 1.869692
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Null Hypothesis: D(PALM_PRODUCT) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.482581 0.0000
Test critical values: 1% level -3.481217

5% level -2.883753

10% level -2.578694
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRODUCT,2)
Method: Least Squares
Date: 06/02/16 Time: 10:37
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(PALM_PRODUCT(-1)) -0.744865 0.087811 -8.482581 0.0000
C 1985.264 10942.47 0.181427 0.8563

R-squared 0.359853 Mean dependent var -3091.346
Adjusted R-squared 0.354852 S.D. dependent var 155098.3
S.E. of regression 124576.6 Akaike info criterion 26.31849
Sum squared resid 1.99E+12 Schwarz criterion 26.36261
Log likelihood -1708.702 Hannan-Quinn criter. 26.33642
F-statistic 71.95419 Durbin-Watson stat 1.868791

Prob(F-statistic) 0.000000
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Null Hypothesis: D(PALM_PRODUCT) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.463264 0.0000
Test critical values: 1% level -4.030157
5% level -3.444756
10% level -3.147221
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PALM_PRODUCT,2)
Method: Least Squares
Date: 06/02/16 Time: 10:38
Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(PALM_PRODUCT(-1)) -0.745570 0.088095 -8.463264 0.0000
C 10989.59 22320.12 0.492362 0.6233
@TREND(2548M01) -135.3310 292.0964 -0.463309 0.6439
R-squared 0.360934 Mean dependent var -3091.346
Adjusted R-squared 0.350869 S.D. dependent var 155098.3
S.E. of regression 124960.5 Akaike info criterion 26.33219
Sum squared resid 1.98E+12 Schwarz criterion 26.39836
Log likelihood -1708.592 Hannan-Quinn criter. 26.35908
F-statistic 35.86368 Durbin-Watson stat 1.870770
Prob(F-statistic) 0.000000
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msdszananuuuiiass C AR(1)

Dependent Variable: D(PALM_PRODUCT)
Method: Least Squares

Date: 06/02/16 Time: 15:54

Sample (adjusted): 2548M03 2558M12
Included observations: 130 after adjustments
Convergence achieved after 5 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C 2665.269 14676.71 0.181599 0.8562

AR(1) 0.255135 0.087811 2.905498 0.0043
R-squared 0.061872 Mean dependent var 3724.131
Adjusted R-squared 0.054543 S.D. dependent var 128119.6
S.E. of regression 124576.6  Akaike info criterion 26.31849
Sum squared resid 1.99E+12 Schwarz criterion 26.36261
Log likelihood -1708.702 Hannan-Quinn criter. 26.33642
F-statistic 8.441918 Durbin-Watson stat 1.868791
Prob(F-statistic) 0.004322
Inverted AR Roots .26
MsUseunumuuudaes C MA(1)
Dependent Variable: D(PALM_PRODUCT)
Method: Least Squares
Date: 06/02/16 Time: 16:08
Sample (adjusted): 2548M02 2558M12
Included observations: 131 after adjustments
Convergence achieved after 9 iterations
MA Backcast: 2548M01

Variable Coefficient Std. Error t-Statistic Prob.
C 3607.148 13785.12 0.261670 0.7940

MA(1) 0.276916 0.087225 3.174740 0.0019
R-squared 0.069871 Mean dependent var 4274.366
Adjusted R-squared 0.062660 S.D. dependent var 127781.2
S.E. of regression 123713.0 Akaike info criterion 26.30447
Sum squared resid 1.97E+12 Schwarz criterion 26.34836
Log likelihood -1720.943 Hannan-Quinn criter. 26.32230
F-statistic 9.690373 Durbin-Watson stat 1.929499
Prob(F-statistic) 0.002282

Inverted MA Roots -.28
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NSNAADYD Serial Correlation LM-Statistic 41191099 C AR(1)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.695654 Prob. F(2,126) 0.1876
Obs*R-squared 3.407262 Prob. Chi-Square(2) 0.1820
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 06/03/16 Time: 10:03
Sample: 2548M03 2558M12
Included observations: 130
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 2051.046 14649.65 0.140006 0.8889
AR(1) -1.587247 1.049631 -1.512196 0.1330
RESID(-1) 1.613666 1.045907 1.542839 0.1254
RESID(-2) 0.317261 0.283564 1.118834 0.2653
R-squared 0.026210 Mean dependent var -0.001746
Adjusted R-squared 0.003024 S.D. dependent var 124092.8
S.E. of regression 123905.0 Akaike info criterion 26.32270
Sum squared resid 1.93E+12 Schwarz criterion 26.41094
Log likelihood -1706.976 Hannan-Quinn criter. 26.35856
F-statistic 1.130436 Durbin-Watson stat 1.960116

Prob(F-statistic) 0.339423
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NSNAADY Serial Correlation LM-Statistic 41U91099 C MA(1)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.487059 Prob. F(2,127) 0.2299
Obs*R-squared 2.997567 Prob. Chi-Square(2) 0.2234
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 06/03/16 Time: 10:08
Sample: 2548M02 2558M12
Included observations: 131
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 448.7458 13738.93 0.032662 0.9740
MA(1) -1.924322 1.131654 -1.700451 0.0915
RESID(-1) 1.934996 1.138284 1.699924 0.0916
RESID(-2) -0.558447 0.326226 -1.711837 0.0894
R-squared 0.022882 Mean dependent var -55.18443
Adjusted R-squared -0.000199 S.D. dependent var 123236.3
S.E. of regression 123248.5 Akaike info criterion 26.31185
Sum squared resid 1.93E+12 Schwarz criterion 26.39964
Log likelihood -1719.426 Hannan-Quinn criter. 26.34753
F-statistic 0.991364 Durbin-Watson stat 1.999329

Prob(F-statistic) 0.399192
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2,000,000
Forecast: PALM_PRODUF

Actual: PALM_PRODUCT

1,600,000 Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M03 2558M12
1,200,000 Included observations: 130
Root Mean Squared Error 123614.6
800,000, Mean Absolute Error 94048.50
Mean Abs. Percent Error 12.59648
400,000 Theil Inequality Coefficient 0.075066
\ Bias Proportion 0.000000
Variance Proportion 0.008868
01 Covariance Proportion 0.991132

-400,000
48 49 50 51 52 53 54 55 56 57 58

—— PALM_PRODUF -~ +2SE
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2,000,000
Forecast: PALM_PRODUF
Actual: PALM_PRODUCT
1,600,000 Forecast sample: 2548M01 2558M12
Adjusted sample: 2548M02 2558M12
1,200,000 | Included observations: 131
. Root Mean Squared Error 122765.0
800,000 Mean Absolute Error 93609.44
Mean Abs. Percent Error  12.63843
400,000 | Theil Inequality Coefficient 0.074801
) Bias Proportion 0.000000
! Variance Proportion 0.007622
0 K Covariance Proportion 0.992378

-400,000 L e
48 49 50 51 52 53 54 55 56 57 58

—— PALM_PRODUF -~ +2SE
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M3INATOUANHIVBITOYA (Unit Root)

Null Hypothesis: ZT has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.440866 0.0000
Test critical values: 1% level -2.584707
5% level -1.943563
10% level -1.614927
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ZT)
Method: Least Squares
Date: 11/06/16 Time: 13:25
Sample (adjusted): 2549M03 2558M12
Included observations: 118 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ZT(-1) -0.753057 0.089216 -8.440866 0.0000
R-squared 0.378189 Mean dependent var -0.005068
Adjusted R-squared 0.378189 S.D. dependent var 0.235145
S.E. of regression 0.185424 Akaike info criterion -0.523909
Sum squared resid 4.022684 Schwarz criterion -0.500429
Log likelihood 31.91063 Hannan-Quinn criter. -0.514375

Durbin-Watson stat 1.897407
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M3UszUAMUUTINEY C AR(1) SAR(12) SAR(24) SMA(12)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)
Method: Least Squares

Date: 11/05/16 Time: 16:21

Sample (adjusted): 2551M03 2558M12

Included observations: 94 after adjustments
Convergence achieved after 9 iterations

MA Backcast: 2550M03 2551M02

Variable Coefficient Std. Error t-Statistic Prob.
C 0.002252 0.015197 0.148184 0.8825
AR(1) 0.274532 0.106143 2.586424 0.0113
SAR(12) -1.051412 0.097831 -10.74725 0.0000
SAR(24) -0.511222 0.092215 -5.543798 0.0000
MA(12) 0.863224 0.025300 34.11952 0.0000
R-squared 0.390130 Mean dependent var -0.002170
Adjusted R-squared 0.362720 S.D. dependent var 0.188468
S.E. of regression 0.150454 Akaike info criterion -0.898600
Sum squared resid 2.014629 Schwarz criterion -0.763318
Log likelihood 47.23419 Hannan-Quinn criter. -0.843956
F-statistic 14.23318 Durbin-Watson stat 1.900072
Prob(F-statistic) 0.000000
Inverted AR Roots .95-.19i .95+.19i .92+.31i .92-.31i
.73-.64i 73+.64i .64+.73i .64-.73i
.31+.92i .31-.92i 27 .19-.95i
.19+.95i -.19+.95j -.19-.95i -.31-.92i
-.31+.92i -.64+.73i -.64-.73i -.73-.64i
-.73+.64i -.92-.31i -.92+.31i -.95+.19i
-.95-.19i
Inverted MA Roots .95-.26i .95+.26i .70+.70i .70-.70i
.26-.95i .26+.95i -.26-.95i -.26+.95i

-.70-.70i -.70-.70i -.95+.26i -.95-.26i
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MsUszunumuuudaes C AR(1) MA(1) SAR(24)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)

Method: Least Squares

Date: 11/05/16 Time: 16:31
Sample (adjusted): 2551M03 2558M12
Included observations: 94 after adjustments

Convergence achieved after 10 iterations
MA Backcast: 2551M02

Variable Coefficient Std. Error t-Statistic Prob.
C -0.002182 0.017740 -0.122975 0.9024
AR(1) -0.556912 0.160278 -3.474671 0.0008
SAR(24) -0.234590 0.111573 -2.102577 0.0383
MA(1) 0.866644 0.092399 9.379401 0.0000
R-squared 0.144085 Mean dependent var -0.002170
Adjusted R-squared 0.115555 S.D. dependent var 0.188468
S.E. of regression 0.177245 Akaike info criterion -0.580952
Sum squared resid 2.827406 Schwarz criterion -0.472727
Log likelihood 31.30474 Hannan-Quinn criter. -0.537237
F-statistic 5.050229 Durbin-Watson stat 1.944808
Prob(F-statistic) 0.002799
Inverted AR Roots .93-.12i .93+.12i .87-.36i .87+.36i
.75-.57i .75+.57i 57+.75i .57-.75i
.36-.87i .36+.87i .12-.93i .12+.93i
-.12-.93i -.12+.93i -.36-.87i -.36+.87i
-.56 -57+.75i -.57-75i -.75-.57i
-.75+.57i -.87-.36i -.87+.36i -.93-.12j
-.93+.12i

Inverted MA Roots

-.87
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MsUsznamuuusans C MA(1) SAR(12) SAR(24)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)

Method: Least Squares
Date: 11/05/16 Time: 16:44
Sample (adjusted): 2551M02 2558M12

Included observations: 95 after adjustments

Convergence achieved after 7 iterations
MA Backcast: 2551M01

Variable Coefficient Std. Error t-Statistic Prob.
C -0.003523 0.010499 -0.335570 0.7380
AR(12) -0.599329 0.101099 -5.928123 0.0000
AR(24) -0.454098 0.107118 -4.239243 0.0001
MA(1) 0.352236 0.101613 3.466459 0.0008
R-squared 0.357974 Mean dependent var 0.001541
Adjusted R-squared 0.336808 S.D. dependent var 0.190921
S.E. of regression 0.155480 Akaike info criterion -0.843408
Sum squared resid 2.199833 Schwarz criterion -0.735876
Log likelihood 44.06186 Hannan-Quinn criter. -0.799957
F-statistic 16.91292 Durbin-Watson stat 2.011670
Prob(F-statistic) 0.000000
Inverted AR Roots .95+.16i .95-.16i .91+.34i .91-.34i
74+.62i 74-.62i .62-.74i .62+.74i
.34-.91i .34+.91i .16+.95i .16-.95i
-.16-.95i -.16+.95i -.34+.91i -.34-91i
-.62-.74i -.62+.74i - 74+.62i -.74-.62i
-.91-.34i -.91+.34i -.95+.16i -.95-.16i

Inverted MA Roots -.35
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MsUszunumuuudaes C AR(1)SAR(12) SAR(24)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)

Method: Least Squares

Date: 11/05/16 Time: 16:53
Sample (adjusted): 2551M03 2558M12
Included observations: 94 after adjustments

Convergence achieved after 7 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C -0.004382 0.010761 -0.407186 0.6848
AR(1) 0.258414 0.103792 2.489742 0.0146
SAR(12) -0.582515 0.104762 -5.560345 0.0000
SAR(24) -0.457057 0.108066 -4.229412 0.0001
R-squared 0.322432 Mean dependent var -0.002170
Adjusted R-squared 0.299846 S.D. dependent var 0.188468
S.E. of regression 0.157701 Akaike info criterion -0.814612
Sum squared resid 2.238262 Schwarz criterion -0.706386
Log likelihood 42.28675 Hannan-Quinn criter. -0.770897
F-statistic 14.27597 Durbin-Watson stat 1.850832
Prob(F-statistic) 0.000000
Inverted AR Roots .95+.16i .95-.16i .91+.34i .91-.34i
.75+.62i .75-.62i .62-.75i .62+.75i
.34-.91i .34+.91i .26 .16-.95i
.16+.95i -.16+.95i -.16-.95i -.34+.91i
-.34-.91i -.62+.75i -.62-.75i -.75+.62i
-.75-.62i -.91+.34i -.91-.34i -.95+.16i

-.95-.16i
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MsUszunumuuudaes C AR(1) SAR(24) SMA(12)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)

Method: Least Squares

Date: 11/05/16 Time: 16:58
Sample (adjusted): 2551M03 2558M12
Included observations: 94 after adjustments

Convergence achieved after 9 iterations

MA Backcast: 2550M03 2551M02

Variable Coefficient Std. Error t-Statistic Prob.
C 0.001955 0.006237 0.313471 0.7546
AR(1) 0.228719 0.103952 2.200230 0.0304
SAR(24) -0.321547 0.125850 -2.555014 0.0123
MA(12) -0.863786 0.028692 -30.10508 0.0000
R-squared 0.462202 Mean dependent var -0.002170
Adjusted R-squared 0.444275 S.D. dependent var 0.188468
S.E. of regression 0.140497 Akaike info criterion -1.045639
Sum squared resid 1.776549 Schwarz criterion -0.937413
Log likelihood 53.14502 Hannan-Quinn criter. -1.001924
F-statistic 25.78300 Durbin-Watson stat 1.882850
Prob(F-statistic) 0.000000
Inverted AR Roots .95-.12i .95+.12i .88-.37i .88+.37i
.76-.58i .76+.58i .58+.76i .58-.76i
.37-.88i .37+.88i .23 .12-.95i
.12+.95i -.12-.95i -.12+.95i -.37-.88i
-.37+.88i -.58+.76i -.58-.76i -.76-.58i
-.76+.58i -.88-.37i -.88+.37i -.95-.12j
-.95+.12i
Inverted MA Roots .99 .86+.49i .86-.49i .49+.86i
.49-.86i .00-.99i -.00+.99i -.49-.86i
-.49+.86i -.86-.49i -.86+.49i -.99
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MsUsznamuuusans C MA(1) SAR(24) SMA(12)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)

Method: Least Squares
Date: 11/05/16 Time: 17:04
Sample (adjusted): 2551M02 2558M12

Included observations: 95 after adjustments

Convergence achieved after 8 iterations
MA Backcast: 2550M01 2551M01

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000253 0.006743 -0.037539 0.9701
AR(24) -0.244055 0.116551 -2.093982 0.0390
MA(1) 0.338021 0.101627 3.326086 0.0013
SMA(12) -0.852861 0.033776 -25.25076 0.0000
R-squared 0.471892 Mean dependent var 0.001541
Adjusted R-squared 0.454481 S.D. dependent var 0.190921
S.E. of regression 0.141013 Akaike info criterion -1.038735
Sum squared resid 1.809506 Schwarz criterion -0.931204
Log likelihood 53.33992 Hannan-Quinn criter. -0.995284
F-statistic 27.10437 Durbin-Watson stat 2.050875
Prob(F-statistic) 0.000000
Inverted AR Roots .93+.12i .93-.12i .87-.36i .87+.36i
.75+.57i .75-.57i .57-.75i B57+.75i
.36-.87i .36+.87i .12-.93i .12+.93i
-.12+.93i -.12-.93i -.36-.87i -.36+.87i
-.57+.75i -.57-75i -.75-57i -.75+.57i
-.87-.36i -.87+.36i -.93+.12i -.93-.12i
Inverted MA Roots .99 .85+.49i .85-.49i .49+ .85i
.49-.85i -.00-.99i -.00+.99i -.34
-.49-.85i -.49+.85i -.85+.49i -.85-.49i

-.99
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msdszanamuuusaes C AR(1) SAR(12)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)
Method: Least Squares

Date: 11/05/16 Time: 17:09

Sample (adjusted): 2550M03 2558M12

Included observations: 106 after adjustments
Convergence achieved after 7 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000361 0.015672 -0.023050 0.9817
AR(1) 0.256260 0.092769 2.762362 0.0068
SAR(12) -0.391531 0.092603 -4.228071 0.0001
R-squared 0.211052 Mean dependent var 0.002368
Adjusted R-squared 0.195732 S.D. dependent var 0.186008
S.E. of regression 0.166814 Akaike info criterion -0.715980
Sum squared resid 2.866174 Schwarz criterion -0.640600
Log likelihood 40.94695 Hannan-Quinn criter. -0.685428
F-statistic 13.77679 Durbin-Watson stat 1.912790
Prob(F-statistic) 0.000005
Inverted AR Roots .89-.24i .89+.24i .65+.65i .65-.65i
.26 .24+.89i .24-.89i -.24-.89i
-.24+.89i -.65+.65i -.65+.65i -.89+.24i

-.89-.24i
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msdszanamuuusaes C AR(1) SAR(24)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)
Method: Least Squares

Date: 11/05/16 Time: 17:13

Sample (adjusted): 2551M03 2558M12

Included observations: 94 after adjustments
Convergence achieved after 5 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C -0.003795 0.019719 -0.192460 0.8478
AR(1) 0.230512 0.101250 2.276662 0.0252
SAR(24) -0.236739 0.116252 -2.036427 0.0446
R-squared 0.090438 Mean dependent var -0.002170
Adjusted R-squared 0.070448 S.D. dependent var 0.188468
S.E. of regression 0.181708 Akaike info criterion -0.541436
Sum squared resid 3.004622 Schwarz criterion -0.460267
Log likelihood 28.44749 Hannan-Quinn criter. -0.508650
F-statistic 4.524092 Durbin-Watson stat 1.861348
Prob(F-statistic) 0.013393
Inverted AR Roots .93-.12i .93+.12i .87+.36i .87-.36i
.75+.57i .75-.57i 57+.75i .57-.75i
.36+.87i .36-.87i .23 .12+.93i
.12-.93i -.12-.93i -.12+.93i -.36-.87i
-.36+.87i -.57+.75i -.57-.75i -.75-.57i
-.75+.57i -.87+.36i -.87-.36i -.93-.12i

-.93+.12i
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msdszanamuuusaes C AR(1) SMA(12)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)
Method: Least Squares

Date: 11/05/16 Time: 17:23

Sample (adjusted): 2549M03 2558M12

Included observations: 118 after adjustments
Convergence achieved after 10 iterations

MA Backcast: 2548M03 2549M02

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000582 0.006175 -0.094277 0.9251
AR(1) 0.255308 0.087921 2.903822 0.0044
MA(12) -0.877967 0.025581 -34.32167 0.0000
R-squared 0.474946 Mean dependent var 0.000223
Adjusted R-squared 0.465815 S.D. dependent var 0.191398
S.E. of regression 0.139889 Akaike info criterion -1.070839
Sum squared resid 2.250429 Schwarz criterion -1.000398
Log likelihood 66.17953 Hannan-Quinn criter. -1.042238
F-statistic 52.01264 Durbin-Watson stat 1.897217
Prob(F-statistic) 0.000000
Inverted AR Roots .26
Inverted MA Roots .99 .86+.49i .86-.49i .49-.86i
.49+ .86i .00-.99i -.00+.99i -.49-.86i

-.49+.86i -.86+.49i -.86-.49i -.99
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msdszanamuuusaes C MA(1) SAR(12)

Dependent Variable: D(LOG(PALM_PRODUCT),1,12)
Method: Least Squares

Date: 11/05/16 Time: 17:28

Sample (adjusted): 2550M02 2558M12

Included observations: 107 after adjustments
Convergence achieved after 7 iterations

MA Backcast: 2550M01

Variable Coefficient Std. Error t-Statistic Prob.
C -0.005756 0.016006 -0.359615 0.7199
AR(12) -0.420196 0.095747 -4.388595 0.0000
MA(1) 0.386238 0.092704 4.166349 0.0001
R-squared 0.256731 Mean dependent var -0.003631
Adjusted R-squared 0.242437 S.D. dependent var 0.195252
S.E. of regression 0.169944 Akaike info criterion -0.679060
Sum squared resid 3.003615 Schwarz criterion -0.604121
Log likelihood 39.32973 Hannan-Quinn criter. -0.648681
F-statistic 17.96120 Durbin-Watson stat 2.027580
Prob(F-statistic) 0.000000
Inverted AR Roots .90-.24i .90+.24i .66+.66i .66-.66i
.24+.90i .24-.90i -.24-.90i -.24+.90i
-.66+.66i -.66+.66i -.90+.24i -.90-.24i

Inverted MA Roots -.39




189

NSNAADY Serial Correlation LM-Statistic 81191884 C AR(1) SAR(12) SAR(24) SMA(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.282023 Prob. F(2,87) 0.7549
Obs*R-squared 0.602019 Prob. Chi-Square(2) 0.7401

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 16:22

Sample: 2551M03 2558M12

Included observations: 94

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000175 0.015330 -0.011409 0.9909
AR(1) -0.098700 0.755120 -0.130708 0.8963
SAR(12) 0.004023 0.099041 0.040621 0.9677
SAR(24) 0.006459 0.093673 0.068951 0.9452
MA(12) 0.000580 0.027641 0.020991 0.9833
RESID(-1) 0.124985 0.749216 0.166821 0.8679
RESID(-2) -0.051127 0.246540 -0.207377 0.8362
R-squared 0.006404 Mean dependent var 0.000894
Adjusted R-squared -0.062119 S.D. dependent var 0.147180
S.E. of regression 0.151682 Akaike info criterion -0.862509
Sum squared resid 2.001651 Schwarz criterion -0.673115
Log likelihood 47.53792 Hannan-Quinn criter. -0.786008
F-statistic 0.093463 Durbin-Watson stat 1.952036

Prob(F-statistic) 0.996853
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NSNAADY Serial Correlation LM-Statistic 41U91899 C AR(1) MA(1) SAR(24)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.050801 Prob. F(2,88) 0.9505
Obs*R-squared 0.107894 Prob. Chi-Square(2) 0.9475

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 16:34

Sample: 2551M03 2558M12

Included observations: 94

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 9.50E-05 0.017936 0.005299 0.9958
AR(1) -0.105108 0.455909 -0.230547 0.8182
SAR(24) -0.001928 0.112950 -0.017074 0.9864
MA(1) 0.024432 0.126266 0.193496 0.8470
RESID(-1) 0.095128 0.372793 0.255176 0.7992
RESID(-2) -0.016729 0.199455 -0.083874 0.9333
R-squared 0.001148 Mean dependent var -0.000404
Adjusted R-squared -0.055605 S.D. dependent var 0.174362
S.E. of regression 0.179144 Akaike info criterion -0.539553
Sum squared resid 2.824145 Schwarz criterion -0.377215
Log likelihood 31.35897 Hannan-Quinn criter. -0.473980
F-statistic 0.020225 Durbin-Watson stat 1.971549

Prob(F-statistic) 0.999826




191

NSNAADY Serial Correlation LM-Statistic 41U91099 C MA(1) SAR(12) SAR(24)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.445751 Prob. F(2,89) 0.6418
Obs*R-squared 0.941694 Prob. Chi-Square(2) 0.6245

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 16:47

Sample: 2551M02 2558M12

Included observations: 95

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000136 0.010574 -0.012878 0.9898
AR(12) 0.011730 0.102880 0.114015 0.9095
AR(24) 0.012877 0.108713 0.118447 0.9060
MA(1) 0.427962 0.734899 0.582342 0.5618
RESID(-1) -0.459688 0.736184 -0.624421 0.5339
RESID(-2) 0.076555 0.279303 0.274093 0.7846
R-squared 0.009913 Mean dependent var -0.000341
Adjusted R-squared -0.045710 S.D. dependent var 0.152978
S.E. of regression 0.156436 Akaike info criterion -0.811269
Sum squared resid 2.178016 Schwarz criterion -0.649972
Log likelihood 44.53530 Hannan-Quinn criter. -0.746093
F-statistic 0.178210 Durbin-Watson stat 1.952889

Prob(F-statistic) 0.970116
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NSNAADY Serial Correlation LM-Statistic 41191899 C AR(1)SAR(12) SAR(24)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.480107 Prob. F(2,88) 0.2332
Obs*R-squared 3.059142 Prob. Chi-Square(2) 0.2166

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 16:54

Sample: 2551M03 2558M12

Included observations: 94

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000965 0.010766 0.089656 0.9288
AR(1) -0.747845 0.927727 -0.806105 0.4224
SAR(12) -0.004712 0.105553 -0.044642 0.9645
SAR(24) -0.006990 0.107860 -0.064808 0.9485
RESID(-1) 0.802060 0.923726 0.868288 0.3876
RESID(-2) 0.038098 0.265982 0.143235 0.8864
R-squared 0.032544 Mean dependent var -1.04E-13
Adjusted R-squared -0.022425 S.D. dependent var 0.155136
S.E. of regression 0.156866 Akaike info criterion -0.805144
Sum squared resid 2.165420 Schwarz criterion -0.642806
Log likelihood 43.84177 Hannan-Quinn criter. -0.739571
F-statistic 0.592043 Durbin-Watson stat 1.949781

Prob(F-statistic) 0.706048
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NSNAABY Serial Correlation LM-Statistic 141191899 C AR(1) SAR(24) SMA(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.340138 Prob. F(2,88) 0.2671
Obs*R-squared 2.351738 Prob. Chi-Square(2) 0.3086

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 16:59

Sample: 2551M03 2558M12

Included observations: 94

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.000330 0.006287 -0.052442 0.9583
AR(1) -0.073411 0.349812 -0.209859 0.8343
SAR(24) 0.004038 0.125780 0.032103 0.9745
MA(12) 0.004031 0.029280 0.137688 0.8908
RESID(-1) 0.127554 0.356087 0.358210 0.7210
RESID(-2) -0.153289 0.136921 -1.119545 0.2660
R-squared 0.025018 Mean dependent var -0.009380
Adjusted R-squared -0.030378 S.D. dependent var 0.137890
S.E. of regression 0.139969 Akaike info criterion -1.033089
Sum squared resid 1.724039 Schwarz criterion -0.870751
Log likelihood 54.55517 Hannan-Quinn criter. -0.967516
F-statistic 0.451624 Durbin-Watson stat 2.007013

Prob(F-statistic) 0.811056
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NSNAABY Serial Correlation LM-Statistic 141191899 C MA(1) SAR(24) SMA(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.243056 Prob. F(2,89) 0.2935
Obs*R-squared 2.537967 Prob. Chi-Square(2) 0.2811

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 17:06

Sample: 2551M02 2558M12

Included observations: 95

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000740 0.006743 0.109774 0.9128
AR(24) -0.002563 0.118381 -0.021651 0.9828
MA(1) 0.536079 0.456664 1.173902 0.2436
SMA(12) 0.004815 0.033824 0.142348 0.8871
RESID(-1) -0.586594 0.454729 -1.289986 0.2004
RESID(-2) 0.084951 0.187206 0.453781 0.6511
R-squared 0.026715 Mean dependent var -0.002998
Adjusted R-squared -0.027963 S.D. dependent var 0.138712
S.E. of regression 0.140638 Akaike info criterion -1.024181
Sum squared resid 1.760334 Schwarz criterion -0.862883
Log likelihood 54.64859 Hannan-Quinn criter. -0.959004
F-statistic 0.488588 Durbin-Watson stat 1.998851

Prob(F-statistic) 0.783964
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NSNAABY Serial Correlation LM-Statistic 41191899 C AR(1) SAR(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.668541 Prob. F(2,101) 0.1937
Obs*R-squared 3.390268 Prob. Chi-Square(2) 0.1836
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 11/05/16 Time: 17:11
Sample: 2550M03 2558M12
Included observations: 106
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 0.001599 0.015697 0.101854 0.9191
AR(1) 0.218858 0.309554 0.707013 0.4812
SAR(12) 0.013093 0.092288 0.141866 0.8875
RESID(-1) -0.189086 0.324333 -0.582999 0.5612
RESID(-2) -0.226205 0.129221 -1.750531 0.0831
R-squared 0.031984 Mean dependent var 491E-15
Adjusted R-squared -0.006354 S.D. dependent var 0.165218
S.E. of regression 0.165742 Akaike info criterion -0.710751
Sum squared resid 2.774503 Schwarz criterion -0.585117
Log likelihood 42.66978 Hannan-Quinn criter. -0.659830
F-statistic 0.834270 Durbin-Watson stat 1.945884
Prob(F-statistic) 0.506497
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NSNAABY Serial Correlation LM-Statistic 41191899 C AR(1) SAR(24)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.142733 Prob. F(2,89) 0.1233
Obs*R-squared 4.318291 Prob. Chi-Square(2) 0.1154
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 11/05/16 Time: 17:14
Sample: 2551M03 2558M12
Included observations: 94
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 7.66E-05 0.019609 0.003905 0.9969
AR(1) -0.056229 0.399318 -0.140813 0.8883
SAR(24) -0.007918 0.114883 -0.068923 0.9452
RESID(-1) 0.128141 0.408631 0.313585 0.7546
RESID(-2) -0.204001 0.142616 -1.430425 0.1561
R-squared 0.045939 Mean dependent var -3.38E-15
Adjusted R-squared 0.003060 S.D. dependent var 0.179744
S.E. of regression 0.179468 Akaike info criterion -0.545911
Sum squared resid 2.866592 Schwarz criterion -0.410629
Log likelihood 30.65781 Hannan-Quinn criter. -0.491267
F-statistic 1.071366 Durbin-Watson stat 1.918866
Prob(F-statistic) 0.375509
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NSNAAOY Serial Correlation LM-Statistic 41191884 C AR(1) SMA(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.724946 Prob. F(2,113) 0.1828
Obs*R-squared 3.403351 Prob. Chi-Square(2) 0.1824

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 11/05/16 Time: 17:25

Sample: 2549M03 2558M12

Included observations: 118

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000292 0.006221 0.046867 0.9627
AR(1) 0.087134 0.312515 0.278817 0.7809
MA(12) 0.006532 0.026016 0.251066 0.8022
RESID(-1) -0.043462 0.324802 -0.133810 0.8938
RESID(-2) -0.194952 0.126283 -1.543772 0.1254
R-squared 0.028842 Mean dependent var -0.003923
Adjusted R-squared -0.005535 S.D. dependent var 0.138632
S.E. of regression 0.139015 Akaike info criterion -1.067014
Sum squared resid 2.183758 Schwarz criterion -0.949612
Log likelihood 67.95385 Hannan-Quinn criter. -1.019346
F-statistic 0.838983 Durbin-Watson stat 1.992936

Prob(F-statistic) 0.503228
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NSNAAOY Serial Correlation LM-Statistics 111804 C MA(1) SAR(12)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2.373991 Prob. F(2,102) 0.0982
Obs*R-squared 4.756117 Prob. Chi-Square(2) 0.0927
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 11/05/16 Time: 17:29
Sample: 2550M02 2558M12
Included observations: 107
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 0.002368 0.015836 0.149522 0.8814
AR(12) 0.012997 0.094711 0.137227 0.8911
MA(1) 0.803505 0.408281 1.968017 0.0518
RESID(-1) -0.855665 0.409578 -2.089136 0.0392
RESID(-2) 0.248442 0.185944 1.336112 0.1845
R-squared 0.044450 Mean dependent var 0.000919
Adjusted R-squared 0.006977 S.D. dependent var 0.168330
S.E. of regression 0.167742 Akaike info criterion -0.687175
Sum squared resid 2.870019 Schwarz criterion -0.562277
Log likelihood 41.76387 Hannan-Quinn criter. -0.636543
F-statistic 1.186193 Durbin-Watson stat 1.985067
Prob(F-statistic) 0.321419
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manandinylumsdszananmiidinesnuuusase C AR(1) SAR(12) SAR(24) SMA(12)

2,500,000
Forecast: PALM_PRODUF

Actual: PALM_PRODUCT

Forecast sample: 2548M01 2558M12

Adjusted sample: 2551M03 2558M12

Included observations: 94

Root Mean Squared Error 137746.8

Mean Absolute Error 98232.08

Mean Abs. Percent Error  11.33593

Theil Inequality Coefficient 0.075581
Bias Proportion 0.000564
Variance Proportion 0.023772
Covariance Proportion 0.975664

2,000,000 -

1,500,000 | |

1,000,000 ~

500,000 -

or—
2551 2552 2553 2554 2555 2556 2557 2558

—— PALM_PRODUF ----- +2SE

manandinylumsdszanammsadnesnnuuuiass C AR(1) MA(1) SAR(24)

3,000,000
Forecast: PALM_PRODUF

: Actual: PALM_PRODUCT

2,500,000 + ! Forecast sample: 2548M01 2558M12

‘ Adjusted sample: 2551M03 2558M12

Included observations: 94

Root Mean Squared Error 162173.3

Mean Absolute Error 122913.1

Mean Abs. Percent Error  14.17308

Theil Inequality Coefficient 0.088895
Bias Proportion 0.000786
Variance Proportion 0.020819
Covariance Proportion 0.978395

2,000,000 -

1,500,000 4

1,000,000

500,000 |

or—
2551 2552 2553 2554 2555 2556 2557 2558

—— PALM_PRODUF ----- +2SE
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manandrylumsdsznammaidinesnauuusiass C MA(1) SAR(12) SAR(24)

2,400,000
N Forecast: PALM_PRODUF
i | Actual: PALM_PRODUCT
2,000,000 4 | ; Forecast sample: 2548M01 2558M12

1,600,000 |
1,200,000 |
800,000 -|

400,000 -

Adjusted sample: 2551M02 2558M12

Included observations: 95

Root Mean Squared Error 142646.0

Mean Absolute Error 105858.8

Mean Abs. Percent Error  12.26680

Theil Inequality Coefficient 0.078377
Bias Proportion 0.000901
Variance Proportion 0.016045
Covariance Proportion 0.983054

-

2551 2552 2553 2554 2555 2556 2557 2558

—— PALM_PRODUF ----- +2SE

a

madandinalumsdszainaunmsdnes1nuuusiaes C AR(1)SAR(12) SAR(24)

2,400,000
Forecast: PALM_PRODUF
I Actual: PALM_PRODUCT

2,000,000 - | |

B =t i Forecast sample: 2548M01 2558M12

1,600,000 |
1,200,000 — *
800,000 -|

400,000 -

Adjusted sample: 2551M03 2558M12

Included observations: 94

Root Mean Squared Error 144816.3

Mean Absolute Error 107136.3

Mean Abs. Percent Error  12.39912

Theil Inequality Coefficient 0.079480
Bias Proportion 0.000715
Variance Proportion 0.014726
Covariance Proportion 0.984558

or—
2551 2552 2553 2554 2555 2556 2557 2558

—— PALM_PRODUF ----- +2SE
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manandrylumsdsznammaidinesnauuusiass C AR(1) SAR(24) SMA(12)

2,000,000

1,600,000 |

1,200,000 —

800,000 1, ,

400,000 |

Forecast: PALM_PRODUF

Actual: PALM_PRODUCT

Forecast sample: 2548M01 2558M12
Adjusted sample: 2551M03 2558M12
Included observations: 94

Root Mean Squared Error 124886.3
Mean Absolute Error 92738.79
Mean Abs. Percent Error  10.95930

Theil Inequality Coefficient 0.068480
Bias Proportion 0.005710
Variance Proportion 0.000903
Covariance Proportion 0.993387

1 aa 9

A
ATDANEN

2551

2552

2553 2554

T T T T T T

2555

2558

2556 2557

—— PALM_PRODUF

Ty lumsdszanammnniimesnauuusiass C MA(1) SAR(24) SMA(12)

2,400,000

2,000,000 -|

1,600,000 ~

1,200,000 |

800,000 -|

400,000

Forecast: PALM_PRODUF

Actual: PALM_PRODUCT

Forecast sample: 2548M01 2558M12
Adjusted sample: 2551M02 2558M12
Included observations: 95

Root Mean Squared Error 126054.0
Mean Absolute Error 93412.13
Mean Abs. Percent Error 10.89998

Theil Inequality Coefficient 0.069376
Bias Proportion 0.001260
Variance Proportion 0.002396
Covariance Proportion 0.996343
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manansaylumsdszmnummanimesnauuudiass C AR(1) SAR(12)

2,800,000
Forecast: PALM_PRODUF
2,400,000 Actual: PALM_PRODUCT
i ; Forecast sample: 2548M01 2558M12
2.000.000 | a i Adjusted sample: 2550M03 2558M12

Included observations: 106

Root Mean Squared Error 154479.6

Mean Absolute Error 105893.2

Mean Abs. Percent Error  12.37308

Theil Inequality Coefficient 0.087495
Bias Proportion 0.001892
Variance Proportion 0.033227
Covariance Proportion 0.964881
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Forecast: PALM_PRODUF

Actual: PALM_PRODUCT
2,500,000 + Forecast sample: 2548M01 2558M12
\ Adjusted sample: 2551M03 2558M12
i Included observations: 94
Root Mean Squared Error 164982.5
Mean Absolute Error 121664.6
Mean Abs. Percent Error  14.28774
Theil Inequality Coefficient 0.090401
Bias Proportion 0.000930
Variance Proportion 0.021400
Covariance Proportion 0.977670
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manandrylumslsznammaniwesnauuudiass C AR(1) SMA(12)
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Forecast: PALM_PRODUF

Actual: PALM_PRODUCT

Forecast sample: 2548M01 2558M12

Adjusted sample: 2549M03 2558M12

Included observations: 118

Root Mean Squared Error 123535.3

Mean Absolute Error 90699.24

Mean Abs. Percent Error 11.08768

Theil Inequality Coefficient 0.072234
Bias Proportion 0.002383
Variance Proportion 0.005641

Covariance Proportion 0.991976
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Ty lumsdsznaamnniimesnauuudiass C MA(1) SAR(12)
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Forecast: PALM_PRODUF

Actual: PALM_PRODUCT

Forecast sample: 2548M01 2558M12

Adjusted sample: 2550M02 2558M12

Included observations: 107

Root Mean Squared Error 154085.5

Mean Absolute Error 107225.2

Mean Abs. Percent Error  12.76552

Theil Inequality Coefficient 0.087698
Bias Proportion 0.001055
Variance Proportion 0.025593
Covariance Proportion 0.973352
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