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Abstract

The research consisted of 2 main objectives; 1) collecting the cultivated areas and
production yields data and, 2) finding the forecasting model of cultivated areas and production
yields trend of rubber trees in Northern Thailand. The annually secondary data since 1989-2011
was applied by using Regression Analysis, Box and Jenkins’ Method, Exponential Smoothing
Method, Auto regression Method and Classical Time series Analysis. Obtaining the best
appropriate forecasting model of the cultivated areas and production yields of rubber trees,
comparison of five forecasting models is applied. The findings of the forecasting model obtained
that Autoregressive model was the best appropriated forecasting model of cultivated area and
production yields of rubber trees in northern. The result of forecasting data was brought to
compare to the primary data (collecting data from rubber trees farmer focus groups and specialist
who involved to rubber tree cultivation). This model forecasted that, cultivated area and product
has increased since 2012-2014 which related to the collected data from rubber trees farmer focus

groups and specialist who involved to rubber tree cultivation in northern.

Keywords: Forecasting, Cultivated area, Production yields, Rubber trees
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1ae7% Dickey-Fuller Test (DF) YER Augmented Dickey-Fuller Test (ADF) n13
NATOUNT Unit Root (iunisnaaeusduilsoynsunaril¥lunsdnyuiionaaeuniiuis
Gll’é)ﬂslaljﬁ)ig,a (Stationary) [I(0) : Integrated of Order 0] w%@ﬂf;m”lgjﬁwgq%}gy“a (Non-Stationary)
[I(d);d>0 : Integrated of Order d] TﬂammmLf‘ﬁﬂugﬂgmuﬁumi"lﬁzﬂu 3 gﬂgmuﬁa
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g D = pX L +e&, 2.1)

I a a < @ 1
i X HunvRudaguaainnu Idud e lismegare (Random Walk with

Y
Drift) 92 latUT 1803991l

B

= a+pX  te, 2.2)
I a a < o 1 .
a1 x HusuaRudeguasinnu v el swegars (Random Walk with
. 5 9 a 9 . o Y ° Y d’/
Drift) taziiuua T uamnaudaidu (Linear Time Trend) 3¢ ldluuiinesnail
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t
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Taof X, uag X, fAodaudlsdldlumsfnm o a1 tuag -1
A

t-1
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1 =)

a,puag f AsmaNn
A Y
t Ao uud TuuIaT
= @ 1 A A Aaa g a 1 1]
g, AoaynINdlsqu MUMIInuIUVlnaNtlusaszADnY
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{ v o o ..
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[ Y A Y .
aunsoiimsnadeuldlasmsutasaumsi 2.1) 2.2) waz 2.3) Teglugiuea First
9
Differencing (AX) 1811 X, aU00nN 2 919v093aums (2.1) (2.2) uag (2.3) 9218

AX, = ox, ,+ ¢, (2.4)

t
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AX, = a+0x _ +e¢, (2.5)
AX, = a + pt+ 00X _ + ¢, (2.6)
Taghi 0= p-i

TaoliauuAg 11419 (Null Hypothesis) Tunisnagoudo 6 = 0 luvmehauuagiu
1491800 (Alternative Hypothesis) lumsnageufe € < 0 lagyiniswTeuneuamana t (t-
. . d' ) Y v 1 d' d' 1 . . A
statistic) wﬂ1mmvlﬂﬂmmmmzawaqiumin Dickey-Fuller (Dickey-Fuller Tables) 359
AUAIINGA MacKinnon (MacKinnon Critical Values) 1103 fiNgausuauuagIUHanuaaddgg

Y
9 o I a a o 1 a 1w
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iuﬂiﬁl‘ﬁlﬁﬂﬂﬂﬂ1 Autocorrelation 13192 1975 Augmented Dickey-Fuller Test (ADF)
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Test 1A8INY lageed change Z¢,-Axt_,- Wl Tuauminievnile vesaums (2.4 (2.5)
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& ' . Y 1 ) ° v 2
UAE (2.6) BIFIWITDNATDUYIIAT Unit Root Llﬂﬂﬂ’J']I@fJGl{’]ﬂ!UUﬂ']a@Q@\jﬂﬂtlﬂu

p
MxD = OX _ +| DX |+ ¢, (2.7)
=i
p
AX, = o+ OX,, +| 2 BK |+ e (2.8)
i1
p
A X~ a + ft+ OX,_ + | DK v e, 29
bt
Taeh p = PV lag #ldih lieudiam

Autocorrelation TuA2115 Ej u
4
o = maulszans
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4 a a . I 4
lliSes9 sua sl frasaunagiuna x 15 Non — Stationary Process 1@ 100511 Order
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1 A 9
LL‘]JWIN"’] INDIUIFAQYNINTEYS YT

a a <
2.3 IBMINUATHIMIDAB0Y (Regression Analysis)

a I~ a a aa . ) @ a 4 )
M3 AATILHMIaR008 WmaTAmadaniad mTuMsAn BN IZH Az T1a04
[ v IR Aa A a 4 1 o 1 o [ 2 J @
sUnvuaNUFURUT NI UBIAdamansIzrINa s aeangu Adulsnguniiaisenin <A
@ 2w I @ o aa @
ul3a1n” H5e “AusHa” (Response variable) Hvitledauds Wudnsminana wieiin
o = = o A A dh A =
wernsal aulanezAnyidnyazmsldounilas viensnsaiAInIenlIuAN Tasfnyl

a 4

o v o o =3 1 & = 14 a2 [ dyl @
”Jmiwwmgﬂmmmmﬁnwuﬁﬂ‘umuﬂﬁaﬂﬂquwm L38ﬂ31ﬁattﬂ51uﬂquua1 “@I'JLL’]J?
a . . A (Z Y < A & O . .
9892” (independent variables) 139 “au1)5 19NN TAIH I DALY (predictor variable)
@ 1 dg; =\ é A 1 v d[ v % o J A
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a 4 o I a (Z v Aa
Tumsinszdglnuuanuduiusnenusaduvesdanlsain y vudiddase

' L o @ o 2% 1 @ a
wnnImieanls X, X,.... X, ERTEENPR IS TAL REV e RIS AVATRR “GAVVMTDADOBIFUT Y

A a g ) = @ o X
WA M50 “dumsnanoaBudunygu” wazligluuuna luasi
Y=EY)+E&
Y=L+ Bx, + Byt ..+ P+ (2.11)
Taohiaunde E(Y) W30 E(Y 4,x,....x) o3 ¥ iy S,+ Bx, + LB+ .. + B,
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AMSURIOINGY (X, X, X, Y) , i= 1.2,....0 1UAD
o x, =X, Y=Y uazld e=e, 50 i= 1.2, @euduuy (2.77) 18 lni
fail Y =E(Y) +€,
=B+ B, + Pt .+ B, +E L i=12,..n (2.12)
y

[

uaz &, i=12,....n iloauyanail
I E(¢)=0,i=12..n
2. V(g) =E(E)=0",i=12,...n
5. Cov(€;, &) =E(E;, &) =0, izjii j= 1,2, .

4. &~ NO 0, i=12,..n

A2095 OLS  dalszuauuuiidiaoadooNga B,B,...B, V83 By, Brr...L3:

ME19 Y UK 1A laemsudauns

aQ
= B,-8, f=8B, [.-B B - %

Taeh
_ n 2 n p
Q 5 Ei=l Ei :Zi=1(yi—£u &7 rgi Xi1 @ 'BkXik)
A O A Y
HIDUUAND Tﬂﬂﬂ'ﬁuﬂigﬂ‘ﬂﬁmﬂ1§ (2.13) :
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By Y= 1 X1 +By Xy X{1+Ba i 1 Xy Ko+ +By B X1 X

?:1 Xﬂ?},
2
n
i=1 Xlz-})rl ........
Bo Xi—y Xip+B1 Xy XipXi1+B2 2=y X Xio+..+
By Xy X X1y XY (2.13)
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Y, 1 X, X, - X
5 el
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Y ~N, (XB1T %) (2.16)
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Fo D S . o o
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MIUAANMST (2.17) ¥ B danuanmuasnduniuld x X)) veuuasnd x x 14
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(1) dwpudadu: y=a + fx

Y -

» X > X

(2) AMVUMAIADY (quadratic model) WIPAMVUNYUINOUAUADI (2™ —order
polynomial model) : Y= BngﬁlX 1 EZXE

Y Y
A A

@ Aunpumsuduaw : Y=g + 1 X + PoX* + B3 X3
Y

A
1
@ dwvvamnaulux y=a + 8 (;)JX + 0

» X
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S)Amuuisiaon Semilog mode): INY = @ + Px

Y Y
A A
B=0 g <0
> X > X
(6) MuuLAeA-A0n (Log-log mode): INY = a + B Inx
Y Y
A A
> X > X
2 . > 1
(7)) AwmuuaIunay ¥ =
o+ Fx

Y
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v
X

o 13 a Y Y 33 @ a 9y
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AWUY ARIMA(p.d.q) :
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aaamstnuasvesdsznaine 3 2532.
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aaamanpnsvesdsznalneg 1 253s.
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aaamstnyasveslszmalng I 2537.
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aaamstnuasvesdsznalneg U 2539.
aanmstnuasveslszmaine 1 2540.
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MINATRUANNIIVBITRYalAEITYHNIN (Unit Root Test)

]
=~ o

vinupudiaesinanvdr luuni 3 ilesnndeyamimidiasizRuaznl

o v 3 9 & [ =y I . [ =
mmﬁuwumﬂumauﬁaeummam FIFIUNINVEVaNH T U Non - Stationary N017f9

ANNAY (Mean) UazA1Auu1)5152U (Variances) ¥o39uave 1ie uazasuuaas lda

U

(%

=\ Y =) == Y 3’4 .
a1 Tage19luud 11y (Trend) Tuszoze1d vaz@eInunNnsunIeal luszesdu (Cyclical
. =K o & A Y o A 9 o 1 A dy A
Swing) BT uNIzABIINIITNATOUAINUIVRIVBY AL 50199 Ap WMz gD
=) 1 1 a 90’ %
819N131 (AREA) WaNang1aw1s188 13 (PRO) 31AIHANAAE19WI51 (PRI) 5101017 UA A
H A 1A ° ) A A A
(OIL) 5manidumasaell (RAIN) 311 uiuduaNIAGY (RAINDAY) giifiinas (TEMP)
QN NGIgAINaY (MAXTEMP) gavgid1igainas (MINTEMP) A210817 U1 ULAIRAY
ti’ [ ] 4 = o 1AW 9 I
(SUNSHINE) #aganududuinsimaas RH) lunyuilaosnlanyagyeivoyarilu

Y

. < . : A Y o
Stationary #3811 Non-Stationary anamsnageuanuisvesdulsaunsouan laqail

a . A v aAy 1A 9
M1919N 6.1 HANITNATDU Unit Root NTEAY Level: ﬂimﬂ‘lﬂhﬂ1illﬂﬁﬂﬂlﬂu‘.ﬁ

Test critical values
fuils suuuvaums Lag |  tStatistic
1% 5% 10%
Trend and Intercept 4 3.751004 -4.728363 -3.759743 -3.324976
AREA Intercept 4 4.713041 -3.959148 -3.081002 -2.681330
None 4 5.404787 -2.728252 -1.966270 -1.605026
Trend and Intercept 4 2.601504 -4.728363 -3.759743 -3.324976
PRO Intercept 4 -1.900556 -3.920350 -3.065585 -2.673459
None 4 -0.952714 -2.717511 -1.964418 -1.605603
Trend and Intercept 4 -0.485345 -4.532598 -3.673616 -3.277364
PRI Intercept 4 1.429917 -3.831511 -3.029970 -2.655194
None 4 2.627365 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -1.215676 -4.728363 -3.759743 -3.324976
OIL Intercept 4 1.896556 -3.959148 -3.081002 -2.681330
None 4 3.513010 -2.728252 -1.966270 -1.605026
Trend and Intercept 4 -3.873328** -4.728363 -3.7759743 -3.324976
RAIN Intercept 4 -7.009749%** -3.857386 -3.040391 -2.660551
None 4 0.173523 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -4.848724*** -4.532598 -3.673616 -3.277364
RAINDAY Intercept 4 -4.560469*** -3.831511 -3.029970 -2.655194
None 4 0.331549 -2.708094 -1.962813 -1.606129




~ v . A o AAy 1A 9
M19194N 6.1 (D) NANIINATDU Unit Root NTEAL Level: ﬂimﬂlllluﬂ’]ﬁ'l!ﬂaqellﬂ%a
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Test critical values
s suuuuaums Lag | tStatistic
1% 5% 10%
Trend and Intercept 4 -3.029246 -4.532598 -3.673616 -3.277364
TEMP Intercept 4 -2.699887* -3.831511 -3.029970 -2.655194
None 4 -0.323818 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -3.394961* -4.667883 -3.733200 -3.310349
MAXTEMP | Intercept 4 -5.496967*** | -3.857386 -3.040391 -2.660551
None 4 0.034814 -2.708094 -1.962813 -1.606129
Trend and Intercept 4 -4.657687*** -4.532598 -3.673616 -3.277364
MINTEMP | Intercept 4 -2.692385* -3.959148 -3.081002 -2.681330
None 4 1.477805 -2.708094 -1.962813 -1.606129
Trend and Intercept 4 -5.100128%** | -4.571559 -3.690814 -3.286909
SUNSHINE | Intercept 4 -5.322500%%% -3.857386 -3.040391 -2.660551
None 4 0.124875 -2.728252 -1.966270 -1.605026
Trend and Intercept 4 -1.215331 -4.728363 -3.759743 -3.324976
RH Intercept 4 -1.232203 -3.959148 -3.081002 -2.681330
None 4 1.197806 -2.728252 -1.966270 -1.605026
WINBIMR: 1. % MR Toyaiin i a sednied damaa@an 0.01
2%+ yaneia feyafinuils a szautivdwameanan 0.0s
3% ueha Toyalinnwil a sedutedidameanan 0.10

U

AU: INMIAIUIU

o

d' . A v k e A = 9
13190 6.2 NAN1TNATOU Unit Root N3EAV First Difference: ﬂimw"lmmmﬂaway,a

Test critical values
danls siuuvanms Lag |  tStatistic
1% 5% 10%
Trend and Intercept 4 1.816924 -4.800080 -3.791172 -3.342253
AREA Intercept 4 3.451347 -4.004425 -3.098896 -2.690439
None 4 4.141088 -2.740613 -1.968430 -1.604392
Trend and Intercept 4 -2.950748 -4.728363 -3.759743 -3.324976
PRO Intercept 4 0.094768 -4.004425 -3.098896 -2.690439
None 4 -2.214401** -2.728252 -1.966270 -1.605026
Trend and Intercept 4 -3.029092 -4.667883 -3.733200 -3.310349
PRI Intercept 4 -3.756833** -3.857386 -3.040391 -2.660551
None 4 -3.127242%** -2.699769 -1.961409 -1.606610
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M5197 6.2 (M) HANITNATOD Unit Root N3ZA1 First Difference: n3diN lutinsulasdoya

Test critical values
s suuyuaums Lag | tStatistic
1% 5% 10%
Trend and Intercept 4 -4.979558*** -4.728363 -3.759743 -3.324976
OIL Intercept 4 -1.337156 -4.004425 -3.098896 -2.690439
None 4 -0.452354 -2.740613 -1.968430 -1.604392
Trend and Intercept 4 -2.972443 -4.800080 -3.791172 -3.342253
RH Intercept 4 -3.568721** -3.959148 -3.081002 -2.681330
None 4 -3.281644%** -2.728252 -1.966270 -1.605026

WINBIMG: 1. # nieRg Teyaiinauiie o sednfeddamaa@at 0.01

2% MNen %’ayaﬁmmﬁa a szaLisd 1Ay NIaaan 0.05
9 =\

34 VHJ"IEJ'EN GlJE]ilﬁllﬂ’Nll”LN ) iwﬂﬂuﬂﬁiﬂﬂlﬂNﬁQ 10.10

U

AU: 1INMIAIUIN

a . > o . Ay 1A v
M1319N 6.3 HAN1TINAT DU Unit Root N3¥AV Second Difference: ﬂsmm"lwmmﬂawmga

Test critical values
& . .
fuls suuuuaums Lag |  t-Statistic
1% 5% 10%
Trend and Intercept 4 -6.546238*** -4.800080 -3.791172 -3.342253
AREA Intercept 4 0.153870 -4.057910 -3.119910 -2.701103
None 4 0.889455 -2.754993 -1.970978 -1.603693

' '
9 =) a @ v o W aad

LR VMY (1 P W 14%185\1 VBUANANUUI U TEAVUITIAUNNEDAN 0.01

U 7]

9 o aaa

2.%% WD Yoyalinuie a seautsdnaneanan 0.05

U o

D

9 IS o v

3% wanefa Teyatinnuile a seRdedRamsanan 0.10

U o

AU 1INMIATUINU

1NA1519% 6.1 D9 6.3 WU FoYABUNITNIAVDIAINYTA19 Tanymz il
9
(Stationary) HANANN U LA TZAVAATEAL Level First Difference 18 Second Difference
Y i
aaiu Sehmsuasdeya Iaen131A1 Natural logarithm t82vmsnadeunuilvetoya

(9 1 = !91’1 = = v dy
G]'JLL']JS@]NG] onn39 laelsioazDenndil
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Test critical values

fuls suwvanms Lag | tStatistic
1% 5% 10%

Trend and Intercept 4 -3.030705 -4.667883 -3.733200 -3.310349
LNAREA Intercept 4 -1.190505 -3.857386 -3.040391 -2.660551
None 4 2.119132 -2.699769 -1.961409 -1.606610
Trend and Intercept 4 0.405663 -4.728363 -3.759743 -3.324976
LNPRO Intercept 4 -1.694002 -3.959148 -3.081002 -2.681330
None 4 -0.490246 -2.717511 -1.964418 -1.605603
Trend and Intercept 4 -1.362558 -4.532598 -3.673616 -3.277364
LNPRI Intercept 4 0.349051 -3.831511 -3.029970 -2.655194
None 4 2.487971 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -2.844520 -4.616209 -3.710482 -3.297799
LNOIL Intercept 4 -0.317674 -3.831511 -3.029970 -2.655194
None 4 1.830900 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -4.185690** -4.728363 -3.759743 -3.324976
LNRAIN Intercept 4 -7.246736%** -3.857386 -3.040391 -2.660551
None 4 0.435769 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -4.828057%** -4.532598 -3.673616 -3.277364
LNRAINDAY | Intercept 4 -4.541013%** -3.831511 -3.029970 -2.655194
None 1 0.400965 -2.708094 -1.962813 -1.606129
Trend and Intercept 4 -3.010717 -4.532598 -3.673616 -3.277364
LNTEMP Intercept 4 -2.673757* -3.831511 -3.029970 -2.655194
None 4 -0.305137 -2.692358 -1.960171 -1.607051
Trend and Intercept 4 -3.393068* -4.667883 -3.733200 -3.310349
LNMAXTEMP | Intercept 4 -5.520357*** -3.857386 -3.040391 -2.660551
None 4 0.034717 -2.708094 -1.962813 -1.606129
Trend and Intercept 4 -4.623805*** -4.532598 -3.673616 -3.277364
LNMINTEMP | Intercept 4 -2.762885* -3.959148 -3.081002 -2.681330
None 4 1.487950 -2.708094 -1.962813 -1.606129
Trend and Intercept 4 -5.127353*** -4.571559 -3.690814 -3.286909
LNSUNSHINE | Intercept 4 -5.355976*** -3.857386 -3.040391 -2.660551
None 4 0.158600 -2.728252 -1.966270 -1.605026
Trend and Intercept 4 -1.200620 -4.728363 -3.759743 -3.324976
LNRH Intercept 4 -1.235909 -3.959148 -3.081002 -2.681330
None 4 1.227954 -2.728252 -1.966270 -1.605026

WIemMe: 1. eie doyalinuile a szauisdinynednan 0.01
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Y ) A

2. %% ¥IN9D9 VouaNANNIY & szaued

U

Y a A o

3% M99 YouauANIe & szauied

U

i)
NnNanan

AU 1INMIAIUINU

INANTNAN 6.4 HAAINANINATDUANUTIVDITDYARIYID Augmented Dickey-Fuller

Test N30 Level IagfNa13211A1 ADF T-Statistic #1n1A1 08712181909 MacKinnon Critical

Value HaaaNawsnlasauuagiunan (H) vesnmsnaden wuae awisiaule il
. A A A a = o X
Unit Root #3aNANUNY Taelisieazoenndil

= %’ { [ 1 °
madengluuuiiaesvesdlsifsmanidumasastl (LNRAIN) wuuuniiaed
nilgadaunuuaziualtiunal (With Intercept and Trend) 1A t-Statistic 191171 -4.185690 ¥

9 9
Wu3iA1I0eN31A1 MacKinnon Critical &1 szAUTod 191y 0.05 AW JUuuDUA T U IaS

] i
vaAa A @

a % = % = g d‘ L= =S
AUUATIUNAN WU aatlsdsunaihdunaeasil (LNRAIN) UAUAVUAUINTEAD Level

(2

Tunnuiaesdiigaaaunuuagzuud 1viunal (With Intercept and Trend) 84 s2AUad ATy 0.05

msengduuusiastvesanlstiuauiuduaninde (LNRAINDAY) WU

o 1

nuvUsaesnNadaLn A 110 T1UNAT (With Intercept but Without Trend) e t-

Q

Statistic 1INY -4.541013 FINUNTAMONI1A1 MacKinnon Critical a1 szAUNBARTY 0.01

(% g’/ dy a a o = (4 o [ d‘
ANUHU 3‘]J!.I,‘]J‘]J‘L!51M13ﬂﬂglﬁﬁﬁuﬂﬁﬁ11‘!ﬂaﬂ nu18n9 Al suINIuduaninge

@ 1

(LNRAINDAY) fiqaauiiatiansea Level lunuusiassniigadaunuuailsisainuua Ty

q

1321 (With Intercept but Without Trend) 8! 3¥AUNeF1AY 0.01

(2

mstaengliuusiaoswesduilsguingimag (LNTEMP) WU uuui1aoaniigaaa

q

unuuals 1A nnNa 1NaN (With Intercept but Without Trend) N7 t-Statistic 1M1AY -
1 Y F4
2.673757 BaWDNAIMDENI1A1 MacKinnon Critical & 5¥a 1Mo 18Ry 0.10 A9y 3Uunvil

awsnlfrasauuAgiunan e aulsgunglimae (LNTEMP) g auiiatlanseal

&9 a

= (% 1

Level lunnusiaesntiaadaunuuatlsiainuud 1duman (With Intercept but Without Trend)

a

W sEAUNTIAY 0.10

=)

Mstaen3duuuTIanIveddnilsguugigeganas (LNMAXTEMP) W19

(Z 1

pypaeIntadaunuuals e AL 1A (With Intercept but Without Trend) N1 t-

Q

v o w

Statistic 117U -5.520357 FINUNUANT08NI1A1 MacKinnon Critical a1 szAUNBd AT 0.01

a

v Y v
iy gduuulimnsodrasauuigiundn vuiede alsguugligegaimas

U Q
(3 v

(LNMAXTEMP) finuauiatiansgau Level lunuuiiassiiinadaunuualsiaainuud Iy

q

1321 (With Intercept but Without Trend) &4 3¥AUNed1AY 0.01
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mstaengluuudiaesvesdnliguugidiganas (LNMINTEMP) WU

(3

nuvUsaesniyadaunuLazuul 11uNaT (With Intercept and Trend) A1 t-Statistic (N1AY -

qQ

v 9 9
4.623805 BaWD1HAT08NI1A1 MacKinnon Critical & szauiadIfy 0.01 aay guupvil

aunsolPasauuAguran e aaulsguugidigamas (LNMINTEMP) Jauduiia

[ (X

UIN52AU Level lunuuiiansdiigadaunuuaziui liumal (With Intercept and Trend) o

[ v

seAUdIAY 0.01

A

mMsaengluuudiaesvesdinlinueuIuLauRAY (LNSUNSHINE) Wi
nuuiiaesnyadaunuualsenuud 1duaa (With Intercept but Without Trend) 1A t-
Statistic 117U -5.355976 FINVUA1T08N1A1 MacKinnon Critical a1 3zAUTBd 1A 0.01

9 E4 v
AU g‘]J!,L‘]J‘Uflﬁ"lll1iﬂﬂglﬁﬁﬁhhﬁi1u1fiaﬂ Vill'lﬂﬁﬂ A0 5A21M81I UL E IR

(2 1

(LNSUNSHINE) finaauiailanszau Level lununsiassdiigadaunuuaisisinuun Ty

Q

1391 (With Intercept but Without Trend) & izﬁﬂﬁﬂﬁ1ﬁﬂg 0.01
1 2 = % A dy d' a 1 1
ﬁaumuﬂiaﬂ 567 A0 WUV]LW"Igﬂ'QﬂEJ'NW"Ii"I (LNAREA) NaWﬁ@ﬂ’NW”IﬁT@@Ulﬁ
= ’O‘ o ¥ % 5 {
(LNPRO) 51 WaWanyg1Nan151 (LNPRI) 31?]']1«!']%1!?]&"]5'@ (LNOIL) uazmmc?fuﬁuwwfmaﬂ

(LNRH) Uanyue l3idia ms1zen Augmented Dickey-Fuller 1111071 MacKinnon Critical

(%

[ v o QA o 3’/ A o Y Y A o = =
Value Tusgautiadinn 0.01 0.05 uag 0.10 lunnnidl asuuieri lvdeyanihumnuil

U

' 9 ' v
AN JedeshdeyavesiulsmaninuiiinsiaeuauleNs AU First Difference

ool
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= . = o . . A A 9
M1319N 6.5 WAN1TINAT DU Unit Root N3¥AV First Difference: ﬂsmmmmﬂm%ga

Test critical values
fuls suuuuaums Lag |  tStatistic
1% 5% 10%
Trend and Intercept 4 -4.396502** -4.571559 -3.690814 -3.286909
LNAREA Intercept 4 -4.449659*** -3.857386 -3.040391 -2.660551
None 4 -3.010537*** -2.699769 -1.961409 -1.606610
Trend and Intercept 4 -4.408949** -4.800080 -3.791172 -3.342253
LNPRO Intercept 4 -0.631419 -4.004425 -3.098896 -2.690439
None 4 -1.510519 -2.740613 -1.968430 -1.604392
Trend and Intercept 4 -4.377373%%* -4.571559 -3.690814 -3.286909
LNPRI Intercept 4 -4.194847*** -3.857386 -3.040391 -2.660551
None 4 -3.339701%*** -2.699769 -1.961409 -1.606610
Trend and Intercept 4 -5.208062*** -4.571559 -3.690814 -3.286909
LNOIL Intercept 4 -5.328641%*** -3.857386 -3.040391 -2.660551
None 4 -4.341822%** -2.699769 -1.961409 -1.606610
Trend and Intercept 4 -2.954489 -4.800080 -3.791172 -3.342253
LNRH Intercept 4 -3.598937** -3.959148 -3.081002 -2.681330
None 4 -3.303966*** -2.728252 -1.966270 -1.605026

aaa

WIemMe: 1. waens doyalinuile a1 szauisd 1Ay neanan 0.01

' '
9 = a ¥ @ o o a

2.%% WINgne Youalanutia a szAuedRnIeanan 0.05

U 7]

)

'
) = A 0 W Aaa

3% ¥ue09 Youalnnuie & seAusdAun1anan 0.10

U ]

AU: 1INMIAIUIU

NNATNN 6.5 uﬁmNamimﬁaummﬁwm%’auﬁaﬁ’mﬁ Augmented Dickey-Fuller

Test NTAY First Difference 1A8N15UIA1 ADF T-Statistic H1ANAHOINI1AI1UBI MacKinnon

Critical Value taaenaunsnlasannngiuuan (H) voamsnadoy Hude amlsnaula
=) . A A = ~ = o X
13531 Unit Root Wisolinnuils Taslisioazidoansil

A o (2 tg d‘ 1 o

mMadengdunuiiaodvesd s nunmizlgne1anist (LNAREA) WuLuu1and

nigaaaunuualsenuua T1unar (With Intercept but Without Trend) 31 t-Statistic 19101

) v 9

-4.449659 FIWD1HA1TDEN11A1 MacKinnon Critical 84 5zAUMed 1Ay 0.01 A9y jUuyVil

a a (% = (% dy d' = v

ausolQuasanuagiunan e daulsiunmizilgne1anist (LNAREA) Uqaauiia

@ 1

1952 First Difference Tuunudiassniigadaunuualsiaoinuul 1sunar (With Intercept

q

but Without Trend) 8 5zAUNBEAY 0.01




109

mstaenduuuiiaesvesdnlsnananeanisiae 15 (LNPRO) Wumuns1aeenil

v =<

yaAaunuLazuul 1ua1 (With Intercept and Trend) 1A t-Statistic 19101 -4.408949
v 9
Wu3A1Y0eN11A1 MacKinnon Critical &1 szAUTod 191y 0.05 AU JUnuDHAMIT0UG IS

AVUATIUNEN MU10D9 Aulswanane19n131ae 15 (LNPRO) linduiiatlanseay First

(3

Difference Tuniuiaosnligadaunuuazuul Itiunal (With Intercept and Trend) 81 5¥A1

v o

WedAw 0.05
maaengduuuTiasdveddnlssinikandns19ams1 (LNPRI) WUMUDT1a09nl
yadaunuuAls1A 10117 THa1 (With Intercept but Without Trend) A1 t-Statistic 11171 -

v 9 £4
4.194847 FanuNHA08N31A1 MacKinnon Critical 8 szAvdedfny 0.01 aiy juunnil

' ]
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