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Tagh S ApAAUE] K A AR A4 1A k ABI1UIUUDI Estimated Coefficients
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1" W { a 1% . 9
Wy 2 TasRUaunAgIUMan (Null-Hypothesis) 99m3nagou Av Joyaimilinisnszae
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M3ANUA Lag NNz @iz enin Akaike Information Criterion (AIC) Baf1124 14

N

AIC =nlog S? + 2k
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a o 4 A o a 1 ]
ﬂTﬁ’JLﬂﬁWgTi"’lal}fJiJ”ﬁLﬁfJﬂﬁﬂﬂﬁﬂU Non-Stationary m”lﬁwmmu&mammwwmﬂ
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2. MIinaaal Unit Root
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MIANEIAI8IT Co-integration onaaauaNy Stationary [ I(0) ;Difference of Order Zero
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Dickey — Fuller Test (1979) #9lumsanyinseil 1975 Augmented Dickey — Fuller Test (ADF)
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Autocorrelation 4 i1 Error term (€) HANuduWusnuealuszAUge Fa0zlimsiny lagged

P
change; Y_ A, il Tuaumsnedmunie a1d
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p
AY =Y =Y =X+ DL AAX +E, (1)
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p
AY, =Y =Y =a+ N+ D AAX  +E, )
j=1
p
AY =Y, =Y =a+B+Y+ D AAX, +E, 3)
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NuAte nieansnldsuiu lag linsznsluinailynt Autocorrelation 1@ Error

Term
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H,:Y=0 :Non-stationary (ﬁ Unit Root)

H,:Y#0 :Stationary (Vllifl Unit Root)

fHamInadouaNuilaueItoya luannsn Reject H, uanan Y, Hanyuz il

(Non-Stationary) LAR1E11150 Reject H, 1aaed Y, Uanymz il (Stationary)

dd’ a 1 =1 . 3 9 ) 1 1
NIUNNAMINATOUTUNAFIUNYIN Y, § Unit Root HHABANINIAT AY, IHIHAAIY
(Differencing) liFogm9unseneanunsalJrasauuagiuing Hy: Y = 0: Non-stationary (X

Unit Root) & 1o n311 Order of Difference (d) ’h@gﬂu%ﬁ‘lﬂﬂ [Y, ~I(d);d>0]

A o a J ' @ . 1 @
gadoyaMimnimiiziaumsonnee uindoyaselidnyme Non-stationary LANIA?
A o a = va . . a J Ay v 1=
palsituninsan Jaaauiadlu Co-integration wamsniziaunsnanooi lave il
Y
layn1 Spurious Regression Tugausnuuaanuaaiignimun Iaeiinigsygia 2 11U Ao Engle
8 1 3 1 ~ [ @ 4
18z Granger (1987) Falldoajn1angu “Uoyaoyunsunainwug 2 4a o19linnuduus

o Jdo

Tudanaeu I lundeua fu Tuanimiutiveu aANuduTUsAINa15enI1 Co-integration
v o d 1 Aa 2wy iy I . < , =2
anuduiusisuiinadulauindoyavziilu Non-stationary fa 1w  dalunism
] ] 4 @ 3 4 Y]
anuduiusvesimlsluszezerazilunsd@ny5es Co-integration H1dals AX, uaz
v o Jdo o (% QSJ‘ v o Jda
AY, BANNFURUTAU TUH81INEINITalaNUaURUSIFIgas NI s 8z

(Long Term Equilibrium Relationship) (Gujrati, 1995)

v v d
3. MsNAEUANNTUNUEIBIgaamM Wl UIzaze1d Ine35U04 Johansen

4
uIRAIB AT IEEANUAUTUTITIgan W luTZeze1IU04 Johansen TN UgIUMS
a 4 . I
’Jmiwwuugﬂlmmm Vector Autoregressive Model (VAR) saztunsLUIUNITNAae Co-
integration NAMsHa18d2 TumsnaaeumgasnwluszezedalITMINAdo N

v
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v
(Y4

Tumouil 1 NAAOUNI Order of Difference Y03 TNNAIZIINNUIA ] SUARE

Y Y
23] Order of Difference #14AU Johansen 3% Misudaualsmaniul3deiu amiuims

v
ad A aAa o a

NAADUYNIAIBY lag ¥99@5 Fadl 3 IFNHeuiniTan 1dun Akaike Information

Criterion (AIC) (Johnston and Dinardo,1997), Likelihood Ratio Test (LR) itag Schwartz

9
v A

Bayesian Criterion (SBC) (Enders,1995) ansamun ldaail
A1C=T10g/2/+21v 4)

LR=(ch)(log/2:/—log/2u/ (5)

SBC =T log /2/—1— N log(T) (6)
Tagn T = Number of Observations
C = Number of Parameters in the Unrestricted System

/ 2 / = Determinant of Variance/Covariance Matrices of the Residuals
/ 2: / = Determinant of Variance/Covariance Matrices of the Restricted System
/ Zu / = Determinant of Variance/Covariance Matrices of the Unrestricted System
N = Total Number of Parameters Estimated in All Equations
Tuaoui 2 MINATDUNIVIUIU Co-integrating Vector Tﬂﬂﬁ%}Ng‘ﬂu‘U‘U‘Um

o £ a Y [ dy
u,mJmammmmﬁnwmﬁmﬂmﬂu 5 gﬂLL‘U‘U ANU

] Y H
gUlyvii 1 VAR Model lijtlsingissnsfivaziua Tiumal

p

X, :ZAu X +é& (7)

=1

v p-1
AU AX, =X+ D i AX + &, (8)

=
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d‘d J % dy
Taglian 7,7, Al

p

=) A -1

X, = the (nX1) Vectors of Variables (x,, X,,. ..., X,,)
Ai = the (nXn) Matrix of Parameters
I = the (nXn) Identity Matrix
g, = the (nX1) Vectors of Error Term with Multivariate White Noise

~ = 9 To o 1 A . .
g?f!!illl?fl 2 VAR Models lifinua Tdunan uadinanineilu Co-integrating Vector

p-1
AX =7 X"+ ) mAX | + &, )

i=1

o, T, ... T, T,
Taeh TC* = o, n, ...7, T,
Tcnl TEnZ e Tcnn TcOn

X1 = (Xlt—l’ XZt—l""' X3t—l’1)

= = ' =
g?f!!illl?fl 3 VAR Model HRNI1ZATAIN

p
X, =A+ D AX +eé (10)
i=1



96

p-1
AX, = Ay +7X o+ D mAX + &, (11)

i-1
Taen A, = The (nX1) Vectors of Constants (a,, , a,,,..., a,,)

~ A A o w 9 . .
31/451/1/14 4 VAR Model 3maei uazdnauud Irdunanlu Co-integrating Vector

p-1
AX, = A+ X"+ ) mAX | + &, (12)
i=1
A *x 11 Tclz ce Tcln 01
Tagn T =
21 22 e 2n 02

X7 = (Xlt—l’ XZt—l""’ XSt—l’T)
r'=123,.n

gy 5 VAR Model Usznou ldme mnsiinazuua Tduna
p-1
AX, = A+ A T+2X c+ ) mAX +é (13)
i=1

Tae A, = The (nX1) Vectors of Time Trend Coefficient (tos topo-- - top)

A 0 Hq¥ ¥ q Vo 0 . . =
LN@VISTTJE‘]JLL’]J’]JT@QLL‘]J‘]J%TQGQVIGl,GIfLLﬁ’ﬂ‘I’Tﬂ"Iu’JmWTﬂ11!31! Co-integrating Vector ¥4
UAUNINY Rank (r) U®3 TT Matrix Tae14 Likelihood Ratio Test 1/52n01A18 Trace Statistic

v Y
(A ) 1ag Maximum Statistic (A ) F9035MImuIaaane i

trace max-
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A () = Y= 2) (14)

i=r+l

A (hr+1) = -TIn(L=2ra) (15)

Tagh
T = The Number of Usable Observations
R = Rank of 7T

n = The Number of Variables

N

A; = The Estimated Value of Characteristic Roots (Eigenvalues) Obtained from the

Estimated 7T Matrix

B304 Trace Statistic 3Z1TUAUMINMTRIMINATOUAVUATIUNAD (H,) Tao

nlseueua A Adua'ld annnmse Il nfSsumsuaiadaluais1a Distribution of

trace

1 Ao =] a a
A uaz A Statistic (Ender,1995) S1anaa ldninniinezlias H, Taeisuain H: r

max trace
kY a S o A 1 a o’/’ A o
=0 oz H,: r > 0 dnluers H, iimsiius r luauwuagiunssaz 1 liiFesn aunszing
Y 9
goNTU H, anyagmMInsauuagiuudad laqen1sne dau3s Max Statistic tiuaziimnagou
A a <3 1 o [
Taeiauan H, - r=0 uag H,: r= 1 S1gas H, duaaednr=1 uazimsnadouas 1 Tag1d

4 ' J ' a X { <]
H,:r= 100z H,: r=2 lh5oeq suninngwui lyannsolfas 0, 14 a1 r 2'ldnae

E4
v A

o . . ] v
91UIU Co-integrating Vector maa;ﬂ"lﬂmu

k4

TagMInAToUANUAFIUTIUIU Co-integrating Vectors 13150 19 145 aa1ada A

nag A

max

trace

AMINAADY Trace Test AD

=

H, : 919U Co-integrating Vectors DHWNINIIND 1 Vectors
H

y
1 TERITEI! Co-integrating Vectors 1NNt Vectors



MINATDY Maximum Test 1D

H_: I3mu Co-integrating Vectors MU r Vectors

H, : U Co-integrating Vectors (IOt + 1 Vectors

TagazimsnlSeuiieuamada A uazA_ fua1Ingd samnadulsiwniims

trace

[ AL J o
NATOUUANUTNNUT IUTLIZ81) Tﬁﬂ Co-integration & 319NU

A15199UINT 11 mamﬁ@‘uﬁmﬁ@;mmimi‘hmu Co-integrating Vector

Trace Statistic Maximum Statistic
Hypothesis Testing Hypothesis Testing
H, H, H, H,
r=0 r>0 r=0 r=1
r<1 r>1 r=1 r=2
r<2 r>2 r=2 r=3
r<3 r>3 r=3 r=4

31: Walter Enders (1995)

YundUN 3 11M3 Normalized Cointegrating Vector(s) 48 Speed of Adjustment

Coefficients
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4. msnaaaumslsualuszazau (Error Correction Mechanism)

@ { [ @ d A . .
aulseynsunanianuduiusFigasnwluseeze17 (Co-integrating
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Mechanism (VECM)
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p-1
AY, =+ Y BAY, +AY + 1
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