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Independent Study Title Forecasting Thai Rice Export Price Using ARIMAX Model

Author Miss Pattraporn Jinno
Degree Master of Economics
Advisory Committee Asst. Prof. Dr. Kunsuda Nimanussornkul ~ Advisor
Assoc. Prof. Dr. Roengchai Tansuchat Co-advisor
ABSTRACT

The purposes of this study were to find out suitable model; and forecasting rice price for
4 types include Thai Hom Mali Rice 100% class 1 (JassA), Thai Hom Mali Rice class 2 (JassB)
and Thai White Rice 100% class 1 (WRA), Thai White Rice 100% class 2 (WRB) export of
Thailand using currency exchange rates USD/Baht and World rice prices as extraneous variable for
rice export pricing of Thailand. Data was collected, started from January 2546 to December 2558
for 156 examples. From testing found unit roots in seasonal time series found prices of Thai Hom
Mali Rice 100% class 1 (JassA), Thai Hom Mali Rice class 2 (JassB) and Thai White Rice 100%
class 1 (WRA), Thai White Rice 100% class 2 (WRB) currency exchange rates USD/Baht and
World rice prices do not have seasonal unit root but do have yearly unit root by test from T-test and
F-statistic were statistically significant at the 0.05 level compared with critical value of franses at

the 0.05 level.

The results of the study were as Thai rice price forecast include 4 types from January 2559 to
May 2559 using ARIMAX found suitable model and ex-ante forecast period were as follow : Thai
Hom mali 100% (JassA) using ARIMAX model (1,1,0) forecasts equal to 809.06, 807.86, 809.68
( US$/MT), Thai Hom mali 100% (JassB) using ARIMAX model (1,1,0) forecasts equal to
780.61,779.55,781.37 ( US$/MT), Thai white rice 100% (WRA) using ARIMAX model (1,1,1)
forecasts equal to 392.93, 393.46, 394.56 (US$/MT), Thai white rice 100% (WRB) using ARIMAX

model (1,1,1) forecasts equal to 373.31, 372.31, 37449 ( USS$/MT). Therefore,



concluded that currency exchange rates USD/Baht were statistically significant at the 0.05 level for
Thai Hom Mali Rice 100% class 1 (JassA), Thai Hom Mali Rice class 2 (JassB) but do have Thai
White Rice 100% class 1 (WRA), Thai White Rice 100% class 2 (WRB) and World rice prices do

not have statistically significant at the 0.05 level with Thai rice price include 4 types.
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o & A ) 1 . A
aeluszms Jeianusududeuiivnisiudinnlsemanise (Eit, 2007) 8191y Gans

= (Y o
AALINUNUT, 2555)
= aAa
22 NYUATHENA
2.2.1 MINATIUAINIIVDIYBYA (Unit Root Test)

MINAFOY Unit Root N1Flumsdnuiliarenuna1eds Tasdiulvguds sziionlsy
FBNATOUVDI Dickey-Fuller (DF) and Augmented Dickey-Fuller (ADF) i@ 235 The Kwiatkowski,

Phillips, Schmidt, and Shin (KPSS) test #oyaoynsunatdulvajrgiinaaniiaiu Non
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9 v
stationary #30na11 ldndeyaoynsunaumaniud Unit Root 1miniiwoyafiigaiaiiia Non
. A A . 9 . 9 ax .
stationary 1394 Unit Root wdszaams laaly Regression Model 73875 Ordinary Least Square
1 a S A 9 Y1 A v o w aa . . 1
(OLS) w15 1iaein Idainmsdszunmnisuii VUITIAYNINTDA (Significance) LAILTVIA
oA A = 1A . . v 2 Y o = 9
ANUUUTOND LiEJﬂ’nLﬂﬂﬁiUu“m Spurious Regression (Hylleberg, 1990) A4UU ANINITANHIADY
i 9 Y
Uspdeyaliiinnuisnon deazih lunaaeuld msdnu1luaieiileis Augmented Dickey-

Fuller (ADF)

1. MINATEUANNHIIALIT Augmented Dickey-Fuller (ADF)
WU AWAUI1910 Dickey-Fuller (DF) 81315081 UAAUNATIUNAN (Null
2
hypothesis) uazﬁwﬁgmm (Alternative hypothesis) 1@aail uaua qw%%&gm, 2554)

a [ 9 [ 1A . .
quuazIUnan : doyaianyae ludie (H,: Y, is nonstationary )

U

[

Aa 9 ) . .
AUUATIUIDO - doyalanyuzile (H,: Y, is stationary )

u

{q ¥
aumsnlas

Yi = PYia T & 2.1

< Y1
winnlan
21 |p > 1] Wauea error terms %30 shocks Tinualy) Weraiwuly

1 |p <1| Wauea error terms H30 shocks aAavutiua 11 oy

MINATOUANUUILUY Dickey-Fuller (DF) ‘1&'ﬁmuﬂgﬂgmmmaumiaﬂaaﬂ

[

D
Tumsnaaey 3 J1uvudail

=1 = A 9
1) asal luiaaanuazuud Tidunan

Ay, =0y, ,+¢&, 2.2)

2) AIAUULANIANGN

Ay, =a+0y, , +¢ (2.3)
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3) ﬂimummmmmmuﬂumam

Ay, =a+ pt+0y, ,+¢& (2.4)

A wa . A ¥y 3

Ay, i]%llﬂmﬁlmmﬂu Non-stationary {® Accept Houﬁﬂﬂmwu’n 6=o0uay

4 X LA L 2 v A as .

RIS IR ER AR EAR TR YTAVIIS R T Exponential tUBIAUNNVYU LAIUBDIINNITNATDUIT Dickey-
v ]

Fuller (DF) lhlmmimgﬁlﬁtym Autocorrelation ¥3® serial correlation 14 daiudpanus U

1 Y
1158191 (Lagged) ¥0962111)5a70 (Dependent Variable) Tudrauaigaaiu Wl luaunis 2.2),

é =} 1 Aady 3 ! dy
(2.3) uag (2.4) ¥U38NI 35 Augmented Dickey-Fuller (ADF) aaaunsae Uil

= (=W A 9
1.) asal luiaaanuazuud Tdunan

P
Ay, =0y, + Z¢iAyt—i + & (2.5)

i=1

2) NIAUVLANINGN

P
Ay, =a+0y ,+ D gAY +¢ (2.6)

i=1

9 H
[ 1 =

3) pItNNImaInuazuua Tldunal

P
Ay, =a+ft+0y, .+ D BAY +¢& 2.7)

i=1

9 9
Nl sgsinsnaaeumia i Iunaneu nindeyalinud Tiuuesal
d'll YA o YA o

uerasndoyan latanvazils i lineaeude lime uamindoyanldianyae luils 198+

¢ A

Order of integration 1 A5 #5091 115009 sunNdoyan ldvzlianvaziia

2.2.2 ﬂ"li‘ﬂﬂﬂ@‘1Jﬂ'J"INﬁQﬂJ@Qi’)HﬂiND@]!ﬂJUE]QﬂTi;] (Seasonal Unit Root Test)

A 9 3 9 A = 2
Lu’ﬁ]\‘]%']ﬂ"ll’f]lluﬁﬁuﬂiiJL’Jﬁ']L“]JH"U’E]lIﬁi'IEJL@’E]H %Qﬂﬂﬂ@ﬂﬂ??ﬂuﬁl!ﬂﬂq@ﬂ’lﬁ

U

'
v A o a

9
Tagnadoualsuaazadrlianbae i (stationary) v30 1d Tasligluuuaunisaeil

(Franses, 1990) 1ag (Beaulieu and Miron, 1993)
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1-B” =(1-B)(L+B)(1-iB)(1+i8)x| 1+ (3 +i)B/ 2 1+(V3-i)B/2]|
x[1-(V3+i)B/2|[1-(vB-i)B/2|x[1+(iVB+1)B /2] 1-(iV3-1)B/2]

x[l—(i\/§+1) B/2}[1+(i\/§—1) B/ 2}

(2.8)

= 1 F) =\ [ v o . 9 A g’/ 9
BFINN] ANYNLIY (1— B) EUANNTUNUDIND seasonal unit root UBIVDY A8 UUY Eﬂgﬁlﬂf

q

v @ o W a A o w !
ﬂ”li'ﬂﬂff@‘ﬂ33@‘]_]“LlfJ?ﬂﬂﬂJ‘U’fNWTﬁﬂJLﬂ@iGlUﬁMﬂﬁ (2.8) ﬁ?ﬂﬂWiﬂﬂﬂﬂﬂLL‘U‘UﬂTﬁﬂﬁﬂﬂﬁ}ﬂﬂﬁq@

(Ordinary Least Square, OLS) Tagh g, 1/52noudie smaaunu (intercept) Aaudsuu 11u (time

Y
trend mzmuﬂmuqs@ma 11 17 (seasonal dummies) fail

¢ ( B) Yor =0 Y1ia T 70 Yo1 0t 3 Ya1 0 T Yoo T s Y4

F76Ys12t 07 Y510 T gYs51 0+ T Yera T 710 Y62

Y70 T Y70 T H T E

(2.9)

I J o I 1 a o
¢ Wuamlszneuvealandy B uag 4 iluainilsznoudamvua (deterministic component)

& = 2y vq v 2 A S v A
%Qiﬂﬂ?iﬁﬂﬂ?ﬂqﬂGLGIfﬂTi‘VIﬂﬁ@‘Uﬂ’JTNH\?ﬂJ@Q@HﬂiNL’JﬁTLLUUQﬂfﬂﬁ mmmmﬂumayjaiwmau

Y

Y

Y A [ gJ/ = Y =t
”lﬂumwmmﬂmaau ﬂﬁuui]ﬁ"lﬂnﬂﬁﬂﬂﬁ’ﬂﬂ AN

1 U a Qd
Ty Ty eees Typ = mauilszans (coefficient)

Y, =(1+B)(1+B?)(1+B* +B°)y,

Y, =—(1-B)(1+B?)(1+B*+B%)y,

Ys =—(1-B?)(1+B* +B%)y,

Vi =— (1 B4)( «/_+B)(1+BZ+B)y
Ve =—(1-B*)(1+3B +B?)(1+B* +B*)y
Yo =—(1-B*)(1-B*+B*)(1-B+B?)y,
Y, =—(1-B*)(1-B*+B*)(1+B+B?)y,
Yor =(1-B?)y,
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A
INNI)

D +D,,...,

U= A1 deterministic component = D+D,+..+D,;+C

D,, = Dummy variable

1 d‘
C =N

g =fANUANIAATDY

M3197 2.1 ﬁmﬁgmﬁmﬁ"umﬁau seasonal unit root mm%gaﬂmﬁ@u

mInadoy | @y mdnlszans MINadoU AMINHA
AT o A AUVAFIUNAD | TUNAFIUIO nana

ANNAA

Ao :

0 Vit 7, =0 7, <0 i Fuller (1976)
6/12 Var 7=0 7, <0 t, Fuller (1976)
3/12 (9/12) Y, s, =0 yr, #0 Fooa Franses (1990)
5/12 (7/12) Yar 7y "7y =0 7y Ny %0 Fooo Franses (1990)
1/12 (11/12) Vs 7, "y =0 7, "y %0 F..e Franses (1990)
2/12 (10/12) Ysu 7Ty N7y =0 7Ty N7y # 0 Foo 10 Franses (1990)
4/12 (8/12) Y. N, =0 | 7y, #0 Fa. . .4 Franses (1990)

31 : OSBORN et al. (1988)

MINATOUANNHILUYYNIA AIWITONATOD 1A 2 LUV AD NMINATOU T-test LAz
1 [l Y
F-test 1IN0 A1 Critical values ¥9UANNAFIUNIITNATOU A9H (Franses, 1990) 1ag (Beaulieu and

. v ¢
Miron, 1993) 91911 (INWNITIU WHUU, 2554)

1. MINATOUANNUULVVI 16

[

9
77, NATRULUY T-test VAUUAFIUAI

H, : 7, = 0; nineanuiy,, anwva lutlansel

0

H, : 7, #0; MUEANNIN Yy, Hanyaziauuigl
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A =L A
2. fnTVlﬂﬁﬂﬂﬂ??uuﬁllﬂ‘ﬂﬁ’]ﬂﬂﬁﬁﬂ

[

9
7, NATOULUVY T-test HANNAFIUAIY

] S o 1A o A
H, 1 7z, =0; Nennun y,, anwae lutiamuiensadl

H, : 7, = 0; WA Y, Banvaziauuusensll

3. msmaaummﬁmuquma

[

Y
7, — 7, NAAOUUVL F-test NaruuAgIuaall (Franses, 1990)

H, 7z, =...= 7, =0; neanud lididunlsdsaszlanamisneTuieda
Yy 9 A o 1A
uls vy, 18 (Poyatianyue lutiuuuneggnia)

H, : H, is not true

2.2.3 HUUD1909ARIMA
ARMA models and Forecast
1. HUUD1AD9 Autoregressive (AR(p))

o X < { T W o 1
1HUVV1ADI Autoregressive Lﬂugﬂgmuﬁ LEAATANUNE Y, NIV UAIINATVDN

'
S A

Y
Vit Yo, W30 Mdunafifiavunouniil p lasnszuiumsnioszuy AR(p) fio n3zUIUMN3

v v
v v A =<

' 9
YEREEAINY, Autoregressive NUBUALN p mmauagiugﬂﬁumﬂﬁ’mu (Gujarati, 2004)

Yi =a+¢lytAl+¢2yt—2+"'+¢pyt—p+g’[ (2.10)
Taen a Ao SRGRN (Constant Term)
A a d o d' .
¢j o WITTUIODTIAIN |
A A
& o AMNAATALAADU U LIt

t

[

Y
onABE1uTY AR(D) @saleugluuuaums Idasil

Ye=a+Py i teé (2.11)
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Yi—d,=a+eg (2.12)

(I-4L)y, =a+e (2.13)

2. 1UVI1A89 Moving Average (MA(q))

o I { T o °
1111131899 Moving Average (MA) Lﬂugﬂsmuﬁuﬁmmmmm@ y, 9NIIHUAIN

1 4 1 4 [ 9
A1NNNAAIAAADU € (W w%mmmﬂmmﬂﬁau agﬂauwm TagnTLuIUNT HID

IS EEEETEY

0.1 [

JTUU MA(q)ﬂaﬂi VIUNITHIOILUL MovmgAverage aU qcmmmuiuiﬂmm MA (q)

1adail (Gujarati, 2004)

Yi=ate+0s,+..+00¢ (2.14)

' A
® AANN (Constant Term)

=
®
=
=)
K
o)

a ¢ A A Ao oA
3] NITTULADTRAULAADUNAIN

D
o))

g Ao ANUARIAIAARY B 1At

Y
oneed 1y MA() awsoileuglunuaums Idaed

Ve =a+é& +6& (2.15)
130 yo=a+(1+6L)e, (2.16)

3. 1UUD1809 Autoregressive Moving Average (ARMA(p,q))
o . . 3 o { o
BUUVID DY Autoregressive Moving Average (ARMA) Wunyudtiasaniien
NITUIUNIT Autoregressive LL81E Moving Average 1 1¥5900 U TaenszUIUMTHI BT

A A . Aa o A . A A
ARMA(p,q) ADNITEUIUNITHIDICUY Autoregressive NUDUAUN p L1aE Moving Average NN

] Y
oua q FuTeueglugaums 1dasil (Gujarati, 2004)
=a+@Y 1+ BY T Y, , T EFOE L+ H 0,6, (2.17)
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® S 7

&

D) D) D) D) D) D) 2D
()] @ @ [e)) [e)) [e)) a2}

o))
@

L

mmmwiuaummam WAt

v o

UAVUDI Autoregressive
UAVYDI Moving Average
1 d‘
AANN (Constant Term)
a1
a 14
NITIUNDT Autoregressive
a 14
N191ULHADT Moving Average

NITUIUNIT white noise w%mmmamﬂmﬁauﬁnm t

4. 1UUADY Autoregressive integrated moving average model (ARIMA)

NNT18azvean1e Nna1nTudiedud i usane Autoregressive HUUT1AD4

a Y ° ° I
Moving Average e NTEUIUNIT Integrated ll']Wfl]']ﬁm'lﬁ'JNﬂuﬁ']‘JJ']ﬁﬂu']‘JJ']ﬂ']ﬁuﬂlﬂugﬂ!lU‘U

< o Ld' Y A 1Y o g’/
VI'JulTJGIJ?)QL!UUﬁJTZ‘I'P)Q ARIMA nlglumsiszununsae (DATNIA DUNDY, 2550)

VU189 ARIMA (p,d,q)

A, =a+ @A"Y +BAYY + o+ BAYY, e +OE +. 08 (2.18)

Taeh

D By
0.0,

o))
)]

mo))Y
a2}

D) D) D) D) DD DD 2D
a2} @ @ @ @ (o)) @

mo))Y
a2}

mdunalueynsumal o nan t

9 ]
$IIUATIVBINMIHINAA D 1Y TNIAT

) | MM ,
UAUTUUAAIN (Stationary)

v W

UAUVDI Autoregressive

DUAVVDY Moving Average

! =

AANN (Constant Term)

1301

HAN1
a 4

NITIUADT Autoregressive
a 14

N1T1UMDT Moving Average

AFZUIUNT white noise HIDAINNUAAIAAADU
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Y9 ad A A
U LI ﬂ']fJGl@]GUf)ﬁﬂJﬂJﬂﬂ'J']ﬂ'J']iJﬂﬁ?ﬂlﬂaﬂu‘ﬂﬂuag

I (Y] 1 A d a 1 [ =
nantuarnldsaunidludaseaeny 1agun1suanuag

Q

aa { g {
Unanfiaundoilugud uazanuuilsisiuah
2.2.4 HUUIABIARIMAX

a d o
1. winfamsnennsadoyasynsNa gl fuuusiaas ARIMAX
I a 1 Y] o = v W A o A A Aa A
FumMsesueTWAUVRVUIIADI0TTINAUA T NBUDNKT 018D U (X ) NU1ILiDNTNA

N X Yo o A v A 1A
Dy, MU "lﬂmwu@mm]imﬂu@ﬂ (x)no oaswanlagu ANy USD/Baht

A =a+ @AY+ A B A+ B+ Xy T E+OE ..+ 0, (2.19)

Tagn y, fe mdunalueynsunal w et
o & 1 4 Y
d flo  NUIUATWeIMIHIHAAIUWD RN TN
=) v d‘ .
UAUAUUAAIN (Stationary)
p Ao BUALVOY Autoregressive
q Ao BUADYOI Moving Average
a A9 A1A9N (Constant Term)
A
t Ap 1M
A 1
A Ao WaaN
A a J .
¢, P, 0O WITINNDT Autoregressive
a 4
6,.,6, Ao  WINB3 Moving Average
& Ao NIZUIUNS white noise HIDAIANUARIAIATDY

a 1na1 Meldveauuaniinnuaaiamasunaua

'
!

<3| (J < a 1 o =
nantudinlsgquniusaszaonu Tagin1suanuaa
ad 1 { g J {
Unanuaunaeugud uazanuuilslsiuaein
A a J @
B,.p fv Wsmesuesuly x

X, Ao aulsodse LGﬁu@“’mmamﬂ?}au,GDP
1
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2.3 PAESHAZNUIBNNGIVDS

[

v 1 Y
NUIATININYITOIVUTIADI ARIMA 1A HULUI1aD9 ARIMAX saae 1l
a d & a { o 4 [
InTnIal HUAS (2547) 1dAnuuReIfUMINEINITBITIATI00NT1) (FOB) Tagiden
A v ) Yo A 7 Yy ¥ A = A
¥HAV1IV 100% ¥ 2 1az1¥I50713071 WeINTATIAIV1IAILAADULNTIAY W.A. 2531 DAY
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4.2 msiszanamdeyasynsunalaglfuuudiaes ARIMAX
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4.3 wamsdszanamuuudiass ARIMAX

v Y
M990 4.2 T1IHOUNLE 100% FU 1

Da

aals dulszans fi1 Prob. Maon F AIC/SC
HUVA1889 ARIMAX (1,1,0)
C 0.004 P=0.529 F=11474 | AIC=-3.462
AR(1) 0.392 P = 0.000%*** SC =-3.364
DLOG(WPRICE) 0.048 P =0.220
DLOG(EXR) -0.513 P =0.019%**
HUUD1989 ARIMAX (0,1,1)
C 0.004 P =0.462 F=11.057 | AIC=-3.454
MA(1) 0.377 P = 0.000%** SC =-3.355
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DLOG(EXR) -0.550 P=0.012%*
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v 9
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1) 91IMeNNLA 100% FU 1 1UUI1a09 ARIMAX (1,1,0)

Alny, =0.003+0.0392A1Iny, , +0.048A1Iny, , —0.513AIn X, + &,
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Alny, =0.002+0.0381AIny, , +0.051AIny, , —0.532AIn X, + &,

57
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MANUHIN N

NINATOU Seasonal unit root

V1IHONNZA 100% T 1

Dependent Variable: JassA

Method: Least Squares

Date: 06/08/16 Time: 19:35

Sample (adjusted): 2004M07 2015M12

Included observations: 138 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Y1T 1 -0.001136 0.001900 -0.598143 0.5510
Y2T 1 -0.454825 0.106266 -4.280043 0.0000
Y3T_ 1 -0.177861 0.061427 -2.895497 0.0046
Y3T_2 0.034939 0.064484 0.541829 0.5891
Y4T_1 -0.397133 0.112092 -3.542928 0.0006
YAT_ 2 -0.438536 0.113714 -3.856489 0.0002
Y5T_ 1 -0.052516 0.014599 -3.597242 0.0005
Y5T_2 0.025726 0.013158 1.955147 0.0532
Y6T_1 -0.282755 0.099278 -2.848123 0.0053
Y6T_2 -0.339041 0.109388 -3.099443 0.0025
Y7T_1 -0.161021 0.043952 -3.663546 0.0004
Y7T_2 0.027495 0.048852 0.562831 0.5747

S1 -0.047190 0.018662 -2.528659 0.0129
S2 0.020388 0.018443 1.105450 0.2714
S3 -0.005606 0.018879 -0.296938 0.7671
S4 0.016270 0.018800 0.865429 0.3887
S5 -0.026380 0.018108 -1.456821 0.1481
S6 -0.020916 0.019095 -1.095365 0.2758
S7 -0.002001 0.017254 -0.115973 0.9079
S8 -0.008701 0.018336 -0.474532 0.6361
S9 -0.005938 0.018512 -0.320790 0.7490
S10 -0.004106 0.018037 -0.227666 0.8203
S11 -0.014097 0.018452 -0.763967 0.4466
C 0.100450 0.137804 0.728930 0.4676
@TREND 5.75E-06 0.000211 0.027280 0.9783
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DY12(-1) 0.015260 0.173949 0.087728 0.9303

DY12(-2) -0.131375 0.173908 -0.755428 0.4517

DY12(-3) 0.058812 0.172408 0.341120 0.7337

DY12(-4) 0.057443 0.161341 0.356037 0.7225

DY12(-5) -0.127548 0.149163 -0.855090 0.3944

DY12(-6) 0.091656 0.086130 1.064159 0.2897
R-squared 0.968569 Mean dependent var 0.044850
Adjusted R-squared 0.959757 S.D. dependent var 0.195906
S.E. of regression 0.039300 Akaike info criterion -3.440328
Sum squared resid 0.165261 Schwarz criterion -2.782757
Log likelihood 268.3826 Hannan-Quinn criter. -3.173107
F-statistic 109.9099 Durbin-Watson stat 2.003819
Prob(F-statistic) 0.000000

PMInageUANIY 1 3 uaz 4

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 4441116 (2,107) 0.0140
Chi-square 8.882232 2 0.0118
Null Hypothesis: C(3) = C(4) =0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(3) -0.177861 0.061427
C(4) 0.034939 0.064484

Restrictions are linear in coefficients.
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PMINATOURIIY N 5 1Az 6

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.621261 (2,107) 0.0008
Chi-square 15.24252 2 0.0005
Null Hypothesis: C(5)=C(6)=0
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(5) -0.397133 0.112092
C(6) -0.438536 0.113714
Restrictions are linear in coefficients.

1 =
NMINATIVANIY N 7 Uaz 8
Wald Test:
Equation: Untitled
Test Statistic Value df Probability
F-statistic 10.64816 (2, 107) 0.0001
Chi-square 21.29631 2 0.0000
Null Hypothesis: C(7)=C(8)=0
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(7) -0.052516 0.014599
C(8) 0.025726 0.013158

Restrictions are linear in coefficients.
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MINATIUANIY N 9 1Az 10

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.125466 (2, 107) 0.0012
Chi-square 14.25093 2 0.0008
Null Hypothesis: C(9)=C(10)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(9) -0.282755 0.099278
C(10) -0.339041 0.109388
Restrictions are linear in coefficients.

MINATIUANIY N 11 1Az 12

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 8.155404 (2,107) 0.0005
Chi-square 16.31081 2 0.0003
Null Hypothesis: C(11)=C(12)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(11) -0.161021 0.043952
C(12) 0.027495 0.048852

Restrictions are linear in coefficients.
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MINATIUNNIY N 3 - 12

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 9.385791 (10, 107) 0.0000
Chi-square 93.85791 10 0.0000

Null Hypothesis: C(3)=C(4)= C(5)=C(6)= C(7)=C(8)=
C(9)=C(10)= C(11)=C(12)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

c@d) -0.177861 0.061427
C(4) 0.034939 0.064484
C(5) -0.397133 0.112092
C(6) -0.438536 0.113714
C(7) -0.052516 0.014599
C(8) 0.025726 0.013158
C(9) -0.282755 0.099278
C(10) -0.339041 0.109388
C(11) -0.161021 0.043952
C(12) 0.027495 0.048852

Restrictions are linear in coefficients.
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V1IVONNZA 100% T 2

Dependent Variable: JassB

Method: Least Squares

Date: 06/08/16 Time: 19:39

Sample (adjusted): 2004M08 2009M06

Included observations: 59 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Y1T_ 1 -0.007417 0.004979 -1.489552 0.1475
Y2T_ 1 -0.781644 0.276689 -2.824992 0.0086
Y3T_1 -0.315394 0.133731 -2.358426 0.0256
Y3T_2 0.183553 0.144117 1.273645 0.2133
YAT_ 1 -0.467781 0.223210 -2.095695 0.0453
Y4T_2 -0.483034 0.229498 -2.104743 0.0444
Y5T_1 -0.050482 0.033675 -1.499094 0.1450
Y5T_2 0.003943 0.030161 0.130726 0.8969
Y6T_1 -0.380170 0.185533 -2.049069 0.0499
Y6T_2 -0.378195 0.196300 -1.926615 0.0642
Y7T_1 -0.087144 0.075959 -1.147256 0.2610
Y7T_2 0.029757 0.087812 0.338872 0.7372

S1 -0.047340 0.037173 -1.273494 0.2133
S2 -0.010353 0.041008 -0.252460 0.8025
S3 -0.006348 0.036481 -0.173995 0.8631
sS4 0.033110 0.035037 0.945009 0.3527
S5 -0.070619 0.040363 -1.749581 0.0911
S6 -0.062117 0.043507 -1.427725 0.1644
S7 -0.032417 0.040327 -0.803850 0.4283
S8 -0.028599 0.035886 -0.796929 0.4322
S9 -0.075396 0.036559 -2.062302 0.0486
S10 -0.040715 0.040291 -1.010539 0.3209
S11 -0.009269 0.036517 -0.253821 0.8015
C 0.530149 0.355046 1.493185 0.1466
@TREND 0.002065 0.000994 2.078126 0.0470

DY12(-1) -0.481001 0.328668 -1.463485 0.1545

DY12(-2) 0.262770 0.346899 0.757483 0.4551

DY12(-3) 0.044963 0.378985 0.118641 0.9064

DY12(-4) -0.144605 0.397194 -0.364066 0.7185

DY12(-5) -0.286310 0.361186 -0.792693 0.4346

DY12(-6) 0.273391 0.207720 1.316151 0.1988
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R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic

Prob(F-statistic)

0.984347
0.967576
0.047216
0.062421
118.3985
58.69343
0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

Durbin-Watson stat

0.104101
0.262213
-2.962662
-1.871075
-2.536550
2.052632

MINATOUNNIY N 3 1Az 4

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 3.532876 (2, 28) 0.0428
Chi-square 7.065751 2 0.0292
Null Hypothesis: C(3)=C(4)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(3) -0.315394 0.133731
C(4) 0.183553 0.144117

Restrictions are linear in coefficients.
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PMINATOURIIY N 5 1Az 6

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 2.418346 (2, 28) 0.1074
Chi-square 4.836692 2 0.0891
Null Hypothesis: C(5)=C(6)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(5) -0.467781 0.223210
C(6) -0.483034 0.229498
Restrictions are linear in coefficients.

MINATIUNNIY N 7 1Az 8

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 3.910550 (2, 28) 0.0318
Chi-square 7.821100 2 0.0200
Null Hypothesis: C(7)=C(8)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(7) -0.050482 0.033675
C(8) 0.003943 0.030161

Restrictions are linear in coefficients.
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MINATIUANIY N 9 1Az 10

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 3.234581 (2, 28) 0.0545
Chi-square 6.469163 2 0.0394
Null Hypothesis: C(9)=C(10)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(9) -0.380170 0.185533
C(10) -0.378195 0.196300
Restrictions are linear in coefficients.

MINATOUANIY N 11 1Az 12

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 0.708400 (2, 28) 0.5010
Chi-square 1.416800 2 0.4924
Null Hypothesis: C(11)=C(12)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(11) -0.087144 0.075959
C(12) 0.029757 0.087812

Restrictions are linear in coefficients.
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MINATIUNNIY N 3 - 12

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 4.704261 (10, 28) 0.0006
Chi-square 47.04261 10 0.0000

Null Hypothesis: C(3)=C(4)= C(5)=C(6)= C(7)=C(8)=
C(9)=C(10)= C(11)=C(12)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

C(3) -0.315394 0.133731
C(4) 0.183553 0.144117
C(5) -0.467781 0.223210
C(6) -0.483034 0.229498
C(7) -0.050482 0.033675
C(8) 0.003943 0.030161
C(9) -0.380170 0.185533
C(10) -0.378195 0.196300
C(11) -0.087144 0.075959
C(12) 0.029757 0.087812

Restrictions are linear in coefficients.
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13913 100% ¥ 1

Dependent Variable: WRA
Method: Least Squares

Date: 06/08/16 Time: 19:49
Sample (adjusted): 2004M07 2015M12

Included observations: 138 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Y1T_ 1 -0.001219 0.001636 -0.745072 0.4579
Y2T_ 1 -0.295666 0.098308 -3.007561 0.0033
Y3T_1 -0.205806 0.069082 -2.979144 0.0036
Y3T_2 0.055641 0.071292 0.780466 0.4368
YAT_ 1 -0.703518 0.155667 -4.519386 0.0000
YAT_2 -0.652966 0.158158 -4.128573 0.0001
Y5T_1 -0.041368 0.014553 -2.842625 0.0054
Y5T_2 0.014650 0.013315 1.100245 0.2737
Y6T_1 -0.259496 0.088823 -2.921506 0.0042
Y6T_2 -0.311077 0.095812 -3.246742 0.0016
Y7T_1 -0.119706 0.037026 -3.233043 0.0016
Y7T_2 0.004688 0.041068 0.114155 0.9093

S1 -0.003843 0.021077 -0.182314 0.8557
S2 -0.013523 0.020925 -0.646273 0.5195
S3 -0.017560 0.021005 -0.835978 0.4050
sS4 -0.006349 0.020984 -0.302578 0.7628
S5 -0.022387 0.021171 -1.057404 0.2927
S6 -0.026744 0.021111 -1.266836 0.2080
S7 -0.005097 0.020636 -0.246986 0.8054
S8 -0.033074 0.020317 -1.627922 0.1065
S9 -0.016821 0.020455 -0.822324 0.4127
S10 -0.026042 0.020272 -1.284608 0.2017
S11 -0.016963 0.020434 -0.830135 0.4083
C 0.118775 0.112235 1.058272 0.2923
@TREND -0.000138 0.000171 -0.809764 0.4199

DY12(-1) 0.011190 0.193817 0.057737 0.9541

DY12(-2) -0.184210 0.193925 -0.949903 0.3443

DY12(-3) 0.148206 0.195925 0.756444 0.4510

DY12(-4) -0.061276 0.199474 -0.307187 0.7593

DY12(-5) -0.020524 0.186138 -0.110264 0.9124

DY12(-6) 0.018908 0.098628 0.191714 0.8483
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R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic

Prob(F-statistic)

0.971517
0.963531
0.047969
0.246210
240.8754
121.6546
0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

Durbin-Watson stat

0.043783
0.251189
-3.041673
-2.384102
-2.774452
1.993749

MINATOUNNIY N 3 1Az 4

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 4.824504 (2, 107) 0.0099
Chi-square 9.649007 2 0.0080
Null Hypothesis: C(3)=C(4)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(3) -0.205806 0.069082
C(4) 0.055641 0.071292

Restrictions are linear in coefficients.
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PMINATOURIIY N 5 1Az 6

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 10.52103 (2, 107) 0.0001
Chi-square 21.04205 2 0.0000
Null Hypothesis: C(5)=C(6)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(5) -0.703518 0.155667
C(6) -0.652966 0.158158
Restrictions are linear in coefficients.

MINATIUNNIY N 7 1Az 8

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 9.313631 (2, 107) 0.0002
Chi-square 18.62726 2 0.0001
Null Hypothesis: C(7)=C(8)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(7) -0.041368 0.014553
C(8) 0.014650 0.013315

Restrictions are linear in coefficients.
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MINATIUANIY N 9 1Az 10

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.898060 (2,107) 0.0006
Chi-square 15.79612 2 0.0004
Null Hypothesis: C(9)=C(10)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(9) -0.259496 0.088823
C(10) -0.311077 0.095812
Restrictions are linear in coefficients.

MINATIUNNIY N 11 1Az 12

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.223721 (2,107) 0.0011
Chi-square 14.44744 2 0.0007
Null Hypothesis: C(11)=C(12)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(11) -0.119706 0.037026
C(12) 0.004688 0.041068

Restrictions are linear in coefficients.
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MINATIUNNIY N 3 - 12

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 10.88437 (10, 107) 0.0000
Chi-square 108.8437 10 0.0000

Null Hypothesis: C(3)=C(4)= C(5)=C(6)= C(7)=C(8)=
C(9)=C(10)= C(11)=C(12)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

C(3) -0.205806 0.069082
C(4) 0.055641 0.071292
C(5) -0.703518 0.155667
C(6) -0.652966 0.158158
Cc() -0.041368 0.014553
C(8) 0.014650 0.013315
C(9) -0.259496 0.088823
C(10) -0.311077 0.095812
C(11) -0.119706 0.037026
C(12) 0.004688 0.041068

Restrictions are linear in coefficients.
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13913 100% ¥ 2

Dependent Variable: WRB
Method: Least Squares

Date: 06/08/16 Time: 19:45
Sample (adjusted): 2004M07 2015M12

Included observations: 138 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Y1T_ 1 -0.001722 0.001644 -1.047428 0.2973
Y2T_ 1 -0.443717 0.129407 -3.428849 0.0009
Y3T_1 -0.291903 0.076684 -3.806566 0.0002
Y3T_2 0.045827 0.078966 0.580336 0.5629
YAT_ 1 -0.586038 0.133038 -4.405049 0.0000
YAT_2 -0.484859 0.136064 -3.563459 0.0005
Y5T_1 -0.040463 0.013862 -2.918873 0.0043
Y5T_2 0.015747 0.012751 1.234943 0.2196
Y6T_1 -0.264792 0.081524 -3.248022 0.0016
Y6T_2 -0.259964 0.088458 -2.938831 0.0040
Y7T_1 -0.121400 0.038869 -3.123282 0.0023
Y7T_2 -0.001596 0.042157 -0.037859 0.9699

S1 -0.020392 0.021403 -0.952732 0.3429
S2 -0.016225 0.021449 -0.756461 0.4510
S3 -0.033361 0.021358 -1.562020 0.1212
sS4 -0.005393 0.021476 -0.251118 0.8022
S5 -0.028186 0.021186 -1.330376 0.1862
S6 -0.029719 0.021798 -1.363369 0.1756
S7 -0.013634 0.020827 -0.654663 0.5141
S8 -0.032913 0.020663 -1.592863 0.1141
S9 -0.020104 0.020819 -0.965651 0.3364
S10 -0.037023 0.020660 -1.792038 0.0760
S11 -0.014314 0.020774 -0.689053 0.4923
C 0.156764 0.111313 1.408315 0.1619
@TREND -0.000101 0.000172 -0.590058 0.5564

DY12(-1) -0.095519 0.193548 -0.493516 0.6227

DY12(-2) -0.082848 0.191895 -0.431733 0.6668

DY12(-3) 0.168906 0.190680 0.885810 0.3777

DY12(-4) -0.109760 0.191612 -0.572824 0.5680

DY12(-5) -0.023489 0.179803 -0.130636 0.8963

DY12(-6) 0.034908 0.096026 0.363523 0.7169
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R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic

Prob(F-statistic)

0.975071
0.968082
0.049005
0.256955
237.9280
139.5085
0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

Durbin-Watson stat

0.051621
0.274296
-2.998957
-2.341385
-2.731736
1.984373

MINATOUNNIY N 3 1Az 4

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.449466 (2, 107) 0.0009
Chi-square 14.89893 2 0.0006
Null Hypothesis: C(3)=C(4)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(3) -0.291903 0.076684
C(4) 0.045827 0.078966

Restrictions are linear in coefficients.
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MINATIUANIY N 5 1Az 6

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 9.702968 (2,107) 0.0001
Chi-square 19.40594 2 0.0001
Null Hypothesis: C(5)=C(6)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(5) -0.586038 0.133038
C(6) -0.484859 0.136064
Restrictions are linear in coefficients.

MINATIUANIY N 7 1Az 8

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 8.622094 (2, 107) 0.0003
Chi-square 17.24419 2 0.0002
Null Hypothesis: C(7)=C(8)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(7) -0.040463 0.013862
C(8) 0.015747 0.012751

Restrictions are linear in coefficients.
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MINATIUANIY N 9 1Az 10

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.937580 (2,107) 0.0006
Chi-square 15.87516 2 0.0004
Null Hypothesis: C(9)=C(10)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(9) -0.264792 0.081524
C(10) -0.259964 0.088458
Restrictions are linear in coefficients.

MINATOUANIY N 11 1Az 12

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 7.032955 (2, 107) 0.0014
Chi-square 14.06591 2 0.0009
Null Hypothesis: C(11)=C(12)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(11) -0.121400 0.038869
C(12) -0.001596 0.042157

Restrictions are linear in coefficients.
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MINATIUNNIY N 3 - 12

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 11.61315 (10, 107) 0.0000
Chi-square 116.1315 10 0.0000

Null Hypothesis: C(3)=C(4)= C(5)=C(6)= C(7)=C(8)=
C(9)=C(10)= C(11)=C(12)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

C(3) -0.291903 0.076684
C(4) 0.045827 0.078966
C(5) -0.586038 0.133038
C(6) -0.484859 0.136064
C(7) -0.040463 0.013862
C(8) 0.015747 0.012751
c(9) -0.264792 0.081524
C(10) -0.259964 0.088458
C(11) -0.121400 0.038869
C(12) -0.001596 0.042157

Restrictions are linear in coefficients.
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Dependent Variable: DLOG(JASSA)
Method: Least Squares

Date: 06/08/16 Time: 20:34

Sample (adjusted): 2003M02 2016M01

Included observations: 156 after adjustments

Variable Coefficient Std. Error

t-Statistic

Prob.

C 0.004887 0.003795

1.287785

0.1997

R-squared 0.000000 Mean dependent var
Adjusted R-squared 0.000000 S.D. dependent var

S.E. of regression 0.047403  Akaike info criterion

Sum squared resid 0.348287 Schwarz criterion
Log likelihood 254.8033 Hannan-Quinn criter.

Durbin-Watson stat 1.155534

0.004887
0.047403
-3.253888
-3.234338
-3.245948

Date: 06/08/16 Time: 20:35
Sample: 2003M01 2016M03

Included observations: 156

Autocorrelation Partial Correlation AC PAC  (Q-5tat

Prob

/3
]

0.421 0421 28158
0.147 -0.036 31.633
0.019 -0.036 31.694
-0.017 -0.009 31.742
-0.061 -0.054 32342
-0.197 -0.183 38.729
-0.151 0.005 42517
-0.088 -0.006 43.807
0.001 0.042 433807
10 0,017 -0.005 43.857
11 0032 0.016 44.030
12 0105 0.069 45907

I
I I
I I
I I
I I
I
I
I
I
I
I
I
1 g 13 0002 -0.115 45908
I
I
I
I
I
I
I
I
I
I
I

W00~ N e LR S

14 0.030 0.059 46.068
15 -0.027 -0.050 46.195
16 -0.026 0.004 46315
17 00683 0111 47.017
18 -0.011 -0.062 47.038
19 0074 0107 48.010
20 0075 0.027 49.018
21 -0.006 -0.105 49.025
22 0019 0.071 49.090
23 -0.012 -0.021 49115
24 0024 0.027 49219
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.002



Dependent Variable: DLOG(JASSB)

Method: Least Squares

Date: 06/08/16 Time: 21:37
Sample (adjusted): 2003M02 2015M12

Included observations: 155 after adjustments

Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

0.004927

0.003946

1.248710

0.2137

R-squared

Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood

Durbin-Watson stat

0.000000 Mean dependent var
0.000000 S.D. dependent var
0.049126 Akaike info criterion
0.371656 Schwarz criterion
247.6384 Hannan-Quinn criter.

1.175632

0.004927
0.049126
-3.182432
-3.162797
-3.174456

Date: 07/03/16 Time: 03:57
Sample: 2003M01 2015M12
Included observations: 155

Autocorrelation

Partial Carrelation AC PAC

(-Stat

Prob

I
I
I
I
1
O

O

/1
0

1
1
|
|
N
o
|
|
1
1
1
|

—

1

|
|
|
|
|
|
|
il
|
|
|
|
il
|

|
m
|
m
|

|
il
|

|

1 0.400 0.409
2 0136 -0.038
3 0.029 -0.016
4 -0.014 -0.019
5 -0.063 -0.057
G -0.206 -0.189
7 -0.155 0.003
8 -0.080 0.000
9 0.009 0.051
10 -0.002 -0.036
11 0.032 0.039
12 0.097 0.048
13 -0.000 -0.108
14 0.031 0.061
15 -0.037 -0.063
16 -0.026 0.009
17 0.085 0097
18 -0.010 -0.051
19 0.076 0.108
20 0.084 0.030
21 0.001 -0.099
22 0.023 0070
23 -0.006 -0.028
24 0.022 0037
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26.461
20.394
29.528
29.560
30.207
37119
41.056
42127
42142
42143
42.312
43.916
43.916
44.084
44.320
44.441
44.973
44.991
46.035
47.302
47.302
47.400
47.406
47.494

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.003



Dependent Variable: DLOG(WRA)

Method: Least Squares

Date: 06/08/16 Time: 23:55
Sample (adjusted): 2003M02 2015M12

Included observations: 155 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.003407 0.004431 0.768918 0.4431
R-squared 0.000000 Mean dependent var 0.003407
Adjusted R-squared 0.000000 S.D. dependent var 0.055165
S.E. of regression 0.055165 Akaike info criterion -2.950534
Sum squared resid 0.468655 Schwarz criterion -2.930899
Log likelihood 229.6664 Hannan-Quinn criter. -2.942559
Durbin-Watson stat 0.950270

Date: 06/08/16 Time: 23:55
Sample: 2003M01 2016M03

Included observations: 155

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

|1 —
[Wnf

1
[Wnf
[}
1
1]
1

1

m-

—
1
1
1
1
1
1
|

i
i}

0.525
0131
-0.023
-0.063
-0.087
-0.153
-0.279
0131
0.042
0121
0.136
0.043
-0.041
0.018
-0.008
-0.052
-0.060
-0.058
0.050
0129
0.079
-0.028
-0.063
-0.036

0.525
-0.198
-0.001
-0.033
-0.054
-0.119
-0.208

0170

0.029

0.045

0.044
-0.095
-0.051

0.052
-0.046

0.016

0.007
-0.008

0.092

0.007
-0.004
-0.100

0.000

0.031
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43.480
46.197
46.279
46.925
458165
51.994
64.820
67.656
67.943
70.421
73.568
73.880
74174
74227
74.240
74.715
75.346
75.949
76.393
79.415
80.554
80.694
81.428
81.673

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



Dependent Variable: DLOG(WRB)

Method: Least Squares

Date: 06/09/16 Time: 00:18
Sample (adjusted): 2003M02 2015M12

Included observations: 155 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.003857 0.004594 0.839435 0.4025
R-squared 0.000000 Mean dependent var 0.003857
Adjusted R-squared 0.000000 S.D. dependent var 0.057199
S.E. of regression 0.057199 Akaike info criterion -2.878143
Sum squared resid 0.503839 Schwarz criterion -2.858508
Log likelihood 224.0561 Hannan-Quinn criter. -2.870168
Durbin-Watson stat 0.950410
Date: 06/09/16 Time: 00:18
Sample: 2003M01 2016M03
Included observations: 155
Autocorrelation Partial Correlation AC PAC  Q-Stat Prob
() i [ 1 0524 0524 43.447 0.000
W] o 2 0151 -0171 47.081 0.000
K Y 3 0.040 0053 47.341 0.000
i1 ig 4 -0.050 -0103 47745 0.000
i1 Y 5 -0.044 0047 48062 0.000
q: 0! 6 -0.145 -0.199 51.504 0.000
[ o 7 -0.270 -0143 §3528 0.000
O (s § -0.160 0086 G7.781 0.000
K (s [ 9 0026 0111 67.895 0.000
1 Y 10 0100 0.016 69571 0.000
(Wil Ny 11 0.082 -0.019 70730 0.000
1 g 12 -0.014 -0.086 70.762 0.000
1 Ny 13 -0.0234 -0.009 70.959 0.000
1 Pl 14 0.043 0036 71.276 0.000
1 i 15 0.010 -0.084 71.293 0.000
11 rp 16 -0.062 0029 71858 0.000
11 Pl 17 -0.050 0.028 72.407 0.000
il i 13 -0.069 -0.060 73.245 0.000
1 (s 19 0.044 0.093 73591 0.000
1 Y 20 0105 0010 75593 0.000
1 Ny 21 0.044 -0.009 75.938 0.000
1 i 22 -0.031 -0.085 76113 0.000
11 Ny 23 -0.064 -0.023 76.867 0.000
il o 24 0072 -0.039 77.848 0.000
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NSAIUIN

1) f1euNLa 100% TU 1 HUUT1a09 ARIMAX (1,1,0) ;

wnewia : AInY, =(1-¢L)

AlnY, =0.004 +u,
(1-0.392L)u, =0.048A1In X, —0.513AIn X, + ¢,

(1-0.392L)(AInY, —0.004) = 0.048A In X, ~0.513AIn X, + &,

Aln'y, =0.003+0.0392AIn y, , +0.048AInYy, , —0.513AIn X, + &,

1,600

Forecast: JASSAF
1,400 . Actual: JASSA

f / Forecast sample: 2003M01 2016M03
Adjusted sample: 2003M03 2016M01

1,200

Included observations: 154
1,000 | Root Mean Squared Error 38.97352
Mean Absolute Error 22.94360
300 | Mean Abs. Percent Error 2.746007
Theil Inequality Coefficient  0.022291
6004 Bias Proportion 0.001398
; Variance Proportion 0.012151

Covariance Proportion 0.986451

200 b
03 04 05 06 07 08 09 10 11 12 13 14 15

—— JASSAF ——- 2 S.E.
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2) T1IMBUNLA 100% FU 2 1UVT1809 ARIMAX (1,1,0) ;

1,400

wnamn : AlnY, =(1-¢,L)

AlnY, =0.004 +u,

(1-0.381L)u, =0.051AIn X, —0.532AIn X, + ¢,

(1-0.381L)(AInY, —0.004) = 0.051AIn X, —0.532AIn X, + &,

Alny, =0.002+0.0381AInYy, ; +0.051AIn Yy, , —0.532AIn X, + &,

1,200

1,000

800 -

6004 /-

200

Forecast: JASSBF
Actual: JASSB

Forecast sample: 2003M01 2015M12
Adjusted sample: 2003M03 2015M12

Included observations: 154

Root Mean Squared Error

Mean Absolute Error

Mean Abs. Percent Error

Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

39.80751
23.09959
2.824782
0.023273
0.001358
0.011740
0.986901

03

04

05

06

07 08 09 10 11

—— JASSBF -——- 2 S.E.

12
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14
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3) 9199717 100% %Y 1 HUUT1A09 ARIMAX (1,1,1) ;

wnamn : AlnY, =(1-¢,L)

AlnY, =0.003+u,
(1-0.311L)u, =-0.003A1In X, —0.208A1n X, +0.317¢,, + ¢,
(1-0.381L)(AlInY, —0.003) =-0.003AIn X, —0.208AIn X, +0.317¢,_, + &,

Alny, =0.002+0.311AIny, , —0.003AInx, —0.208AIn x, +0.317¢, , + &,

1,400
Forecast: WRAF

Actual: WRA
Forecast sample: 2003M01 2015M12
Adjusted sample: 2003M03 2015M12

1,200

1,000 -| Included observations: 154
Root Mean Squared Error 31.82532
300 | Mean Absolute Error 17.09378
Mean Abs. Percent Error 3.101998
Theil Inequality Coefficient  0.031573
600 Bias Proportion 0.001215
Variance Proportion 0.031278

400 - Covariance Proportion 0.967508

200 e
03 04 05 06 07 08 09 10 11 12 13 14 15
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1,400

4) 199717 100% FU 2 1UVTIa89 ARIMAX (1,1,1) ;

wnamn : AlnY, =(1-¢,L)

(1-0.252L)u, =

AlnY, =0.004 +u,

~0.027AIn X, —0.211AIn X, +0.406¢, , + &,

(1-0.252L)(AInY, —0.004) =—0.027A1n X, —0.211AIn X, + 0.406¢, , + &,

Alny, =0.003+0.252A1Iny, , —0.027AIn x, —0.211AIn x, + 0.406¢, , + &,

1,200

1,000 |

800 -

600 -

400

Forecast: WRBF
Actual: WRB

Forecast sample: 2003M01 2015M12
Adjusted sample: 2003M03 2015M12

Included observations: 154

Root Mean Squared Error

Mean Absolute Error

Mean Abs. Percent Error

Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

31.33852
16.55155
3.271356
0.033619
0.001209
0.033603
0.965187

03 04 05 06 07 08

09 10 11 12 13 14 15
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HMNARUIN A

WanNINAadY HUVIABI ARIMAX

V1IHONNZA 100% T 1

Dependent Variable: DLOG(JASSA)

Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 07/03/16 Time: 02:24

Sample: 2003M02 2015M12

Included observations: 155

Convergence achieved after 23 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.004102 0.006503 0.630809 0.5291
DLOG(EXR) -0.513011 0.216544 -2.369082 0.0191
DLOG(WPRICE) 0.048181 0.039078 1.232967 0.2195
AR(1) 0.391801 0.071012 5.517365 0.0000
SIGMASQ 0.001719 9.65E-05 17.81196 0.0000
R-squared 0.234289 Mean dependent var 0.004985
Adjusted R-squared 0.213870 S.D. dependent var 0.047541
S.E. of regression 0.042151 Akaike info criterion -3.462298
Sum squared resid 0.266511 Schwarz criterion -3.364123
Log likelihood 273.3281 Hannan-Quinn criter. -3.422421
F-statistic 11.47406 Durbin-Watson stat 1.962704
Prob(F-statistic) 0.000000
Inverted AR Roots .39
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V1IHONNZA 100% T4 2

Dependent Variable: DLOG(JASSB)

Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 06/08/16 Time: 21:50

Sample: 2003M02 2015M12

Included observations: 155

Convergence achieved after 24 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.004009 0.006467 0.620011 0.5362
DLOG(EXR) -0.531703 0.232438 -2.287503 0.0236
DLOG(WPRICE) 0.050777 0.041483 1.224049 0.2229
AR(1) 0.381476 0.071895 5.306021 0.0000
SIGMASQ 0.001856 0.000102 18.20100 0.0000
R-squared 0.226018 Mean dependent var 0.004927
Adjusted R-squared 0.205378 S.D. dependent var 0.049126
S.E. of regression 0.043792 Akaike info criterion -3.386010
Sum squared resid 0.287655 Schwarz criterion -3.287835
Log likelihood 267.4158 Hannan-Quinn criter. -3.346134
F-statistic 10.95072 Durbin-Watson stat 1.962413
Prob(F-statistic) 0.000000
Inverted AR Roots .38
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V1313 100% ¥u 1

Dependent Variable: DLOG(WRA)

Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 07/01/16 Time: 22:43

Sample: 2003M02 2015M12

Included observations: 155

Convergence achieved after 51 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.003179 0.008488 0.374529 0.7085
DLOG(EXR) -0.208131 0.197536 -1.053632 0.2938
DLOG(WPRICE) -0.002962 0.043904 -0.067462 0.9463
AR(1) 0.310562 0.075799 4.097160 0.0001
MA(1) 0.316801 0.093690 3.381378 0.0009
SIGMASQ 0.002090 0.000193 10.80718 0.0000
R-squared 0.308817 Mean dependent var 0.003407
Adjusted R-squared 0.285623 S.D. dependent var 0.055165
S.E. of regression 0.046626 Akaike info criterion -3.252821
Sum squared resid 0.323926 Schwarz criterion -3.135011
Log likelihood 258.0937 Hannan-Quinn criter. -3.204970
F-statistic 13.31449 Durbin-Watson stat 1.978573
Prob(F-statistic) 0.000000
Inverted AR Roots 31
Inverted MA Roots -.32
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V13113 100% ¥ 2

Dependent Variable: DLOG(WRB)

Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 07/02/16 Time: 22:16

Sample: 2003M02 2015M12

Included observations: 155

Convergence achieved after 76 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.003719 0.008868 0.419353 0.6756
DLOG(EXR) -0.211263 0.201652 -1.047659 0.2965
DLOG(WPRICE) -0.027061 0.043538 -0.621554 0.5352
AR(1) 0.251568 0.083466 3.014030 0.0030
MA(1) 0.406489 0.080345 5.059287 0.0000
SIGMASQ 0.002233 0.000162 13.79731 0.0000
R-squared 0.313081 Mean dependent var 0.003857
Adjusted R-squared 0.290030 S.D. dependent var 0.057199
S.E. of regression 0.048195 Akaike info criterion -3.186322
Sum squared resid 0.346097 Schwarz criterion -3.068512
Log likelihood 252.9400 Hannan-Quinn criter. -3.138471
F-statistic 13.58211 Durbin-Watson stat 2.003301
Prob(F-statistic) 0.000000
Inverted AR Roots .25
Inverted MA Roots -41
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