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[ a d
B = MW 03
£ =MANuAAANIDY
i =isznnussdunadon
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L& f1 > ouaz B2 = B3 - 0 vzuaasdennuduius ludnuazitafunans
ndvunlasiiii Taonasn (131 a)

2.81B1 < ouaz B2 = B3 = 0 vruansdennuduiug ludnaiitlSnums
Waeuuasitanaslasaaen (13 b)

3.1 81 > ouaz f2 < ouaz B3 = 0 szlinnuduius ludnyuzvesdunison
fdades ndnfeszansaniganndunieyanldsumuauuig ke IRuazidion
oyRuT fudt 1 vinaumsez1d v =-B1/2 B2 (3 o)
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regression) Fuilumseiniiszoeniu ldlumassugmans dniusidesiinsnageuneun
. Y
Joyaoynsunmilianvusilinie liasswazidvane 1

JoyaoynsunaINNANYULY (stationary) HBDe MsNdeyasynsunaieyly

9 q

a aa A d' )
ANTNYBINSAAATIADA (statistical equilibrium) Favwwda mshdeyasynsua lulins

. . v
nlasum)astaginanznlasuniasly uaasldasil

1 fAmuald Xy Xerr, Xesz,o Xerk iudoyaoynsunmifiont, t+1, t+2, ..,
t+k

2. AMuAIH Xerm, Xerme1, Xermizie Xermek zi‘lui’fagaaunsnnaﬁnm t+m,
t+m+1, t+m+2, .., t+m+k

3. uald P(Xe Xert, Xes2,o Xesk) (Humsianuasndnniniuswves Z,

Zt+11 Zt+2,..., Zt+k
4. A MUATH P(Ketm, Xerme1, Xetme 2o Xermsk) HUMIHAURIAMITY

3983 Zesm, Zt+m+1, Zt+m+2,..y Lt+m+k

nndefmuand 4 foyneynsunanzidnyaziaile P(Xy Xert, Xerzs Xerk)
= P(Xt+m, Xe+m+1, Xt+m+2,-ee Xt+m+k) IﬂUH’IﬂWU’h P(Xt, Xe+1, X420 Xt+k) ﬁﬁ11ﬁ&'ﬁ']ﬁ‘u
P(Xe+m, Xerm+1, Xermt2,e Xermio) a2 2zag1l 1dN1doyaoynsunardsnaniianyus i
14 (non-stationary) é’}'qms'nﬂaaniﬁ’n’agaagnwnmﬁﬁnum:ﬁw?ﬂ'lﬂ&u UALANITNITN
fimdunsz@niluA 2104 (autocorelation coefficient function: ACF) Auuuus1aesvesiion-
1WuAUd (Box-Jenkins model) FIMINNUIIN correlation (p) T 149IAMTAIITHIN
FulseanFludeaiuimlnd 110 q vzdewalumsiioisaniia (ACF) soudieezlyl
wiud ms1znsuaail ACF inuui Iuanauniiou q du visaueivezagllild
miloutumsizdszaumsaifiuandrsiu ldidannuaaimndeuld Selinswanins
aswaeudeyaeynsunarnidnuusiimselilasmsnadeugingn (Dickey and Fuller,

1979)

2.1.3 MInAaeY Unit Root
. A .3 gad . "
MMINATBY unit root DKTUTUABUNINIUMSANYING1ATT cointegration and error
v Y ] 1
correction mechanism YuAsuTszTumsnageudmlsMmansugia q fzldaumsifiog
anuiu stationary [I(0): Integrated of order 0] EL) non-stationary [I(d): d > 0, Integrated of

Y aa & a ° [ y
order d] ¥osfulsnada Fauydliuuuinouiiudsil



Xt = pXt—'l + &t .(2.2)

Taoh
A 9 o a
Xe, Xeq A9 YOYABYNININVBIAWNIDATEM 1981 tUAL t-1
& v AYARIAATDFIGN (random error)
o a o v o d

P fio duilsz@ndonandunus (autocorrelation coefficience)

i g=1
Vlsl J o i 2

AN Xt=Xt—1 + &t ;8t~l.l.d(0,0’£)

auyAgIu Ao

Ho: p=1 (MneanuN X, lgingnnie X lanvus Tt

Hi : |p|< 1; -1<p<1(mueanud X, hiligingnuie X lidnuuzia)

Taodwewuiy Ho : p= 1 (mwoanuh X, ligingnnie X ldnvauslitl)

a a

Hi : [p| < 1 (ruwanud X, ludigiingnnse X lidnvuzil)

« ¥

(]
T

msAnydu Ingid iz ionmsnaae Unit Root Miaduslay David Dickey
2L Yo o aq A . ' Y ﬂ aa
iae Wayne Fuller %Qg%ﬂﬂuﬂ'luﬁiﬂﬂﬂd Dickey-Fuller Test ausoutisennlaiiu 2 35

(Pindyck and Rubinfeld, 1998) fi®
1.) Dickey-Fuller Test (DF) yimsnaaaudludsinaoulvaldaugiana i

@ . P b4 A
dnuaiziifu Autoregressive model Tasamnsaliougiuuvesaums ldeenidlu 3 gluuy fie

Ae = pPXe1 + & ...(2.3)
Xe = a+pXer1 + & ...24)
Xe = a+tpt+pXer + & ...2:5)
Tash X Ao aanlsismimsanm
ap Ao mwniees



A

t do  wunldunm
g 0O ﬁauﬂi’q'uﬁﬂmmﬂuﬂauunﬂnﬁﬁﬁ]uﬁﬁizdaﬁuuaz
wilounu (independent and identical distribution) lag
fisundomiaiy o uazmianuulsisaunsii Fou
unumodaydnyel & ~ iid (0,0:2)
aumsusnziluaumsiiuaaie nsﬂgﬂuummﬁmﬂsﬁ'lﬁﬁmﬁ vauzfiaums
ﬁﬁawmﬁugﬂuummanmsﬁﬂsmgﬁmqﬁ uaz'cmmiqwfhUuﬁmﬁqgﬂuummﬁums’v’iﬁ
Warnnadi wazuud Iy
Tumsnagoun X, tanunuziily stationary process [Xe ~ /(0)) vise 'l s

v 4
nageulasmsulasaumsnsawgiuunlieglugilves first differencing (AXy) adsil

Ay = Xe-Xex = OXer + & L 2.6)

AXe = Xe-Xe1 = a+60Xe1+ & .21

At = Xe-Xe1 = a+Pt+0Xe1+ & ...(2.8)
Tauii 0=(p-1)

a aa & 4
2.) Augmented Dickey-Fuller Test (ADF) vflumsmﬁa‘u Unit Root 9NITHUUIN

Wau111910 DF Test 1119991033 DF liaunsaminmsnaaeudaulslunsaindly serial

S o

& . d' U g o o A = Q'
correlation 1uf error term (€) nu nymzﬂ'zmﬂuwuﬁnumﬂuizﬁuqa FIVEUNITINY
P
Lagged Change| X AjAXt_j] W 1) lvaumsmavniies 1

j=1
P
AX, = Xp + Xpy = K q+| 2 A,-Axt_,-] + & .(2.9)
j=1
p
AXt = Xt + Xt-l = a+ 0Xt—1 + z lllet_]] + & ...(2.10)
j=1
p
AXt = Xt + Xt—l = a+ ﬂt + 9Xt_1 + Z AJAXt_]] + & ...(2.11)
j=1
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Fanonid ldd hfus oy lagged term (p) ﬂmua"ﬁ’ﬁﬁnmm“awmnmaw
3% nieaunsalds o lag Taunseiislifailam autocorrelation ludIuvea error
term (Pindyck and Rubinfeld, 1998)

Tﬂumsmﬁaumqﬁgmﬁ"ﬁ% Dickey-Fuller test 112235 Augmented Dickey-Fuller
Test nagounFunlsisrauls (Xo) ¥ufi Unit Root n30'lti ansafisisanldaingn 0 fid

' @ 1 a’: = = A LS a 9 o dy
MINY 0 t4erA91 X Y Unit Root mmmsmwuﬂmmgm'lumsnﬂﬁau'lﬂmu

Ho: 6=0
1:0<0

nageuauyigmlaonfSoufivu T-statisic Aifan14fA130A MacKinon G T-
statistic ﬁ%:ﬁmw‘hmimﬁﬂuﬁuqﬁjmiuuﬁazgﬂamu&mzé’fmﬁ1"[1J1ﬂ'§um‘?wuﬁumsN
MINGA MacKinon & s2fUA1 9 Sramnsalfiasauign 1] uaashdudsihumaney
15114 Integrated of order 0 un1'lddI0 Xe ~ 1(0) d1¥oanisnaaouNIEA 6 S drift term
13039 time trend coefficient N38NATDL O 32U drift term 11AZ time trend coefficient 1u
vaiziAoafy aunsonaaen Tavldm F-statistic Fuiu joint hypothesis (p192 wazes)
ananadeuinsSoutneununl Dickey-Fuller Tables (Enders, Walter, 1995) Falums
nAAeUANMST (2.7) ta (2.10) nageumuldauyAguiiin 0= o = 0 w14 ¢ statistic
yauzfiaumsi (2.8) uas (2.11) nageumoldauydsu g = 0 = o = 0 14 ¢ statistic &3y
amsnaaeunwldauyAzs = 0 = a = 014 ¢, statistic Tumsnadeudmadaninan

v
aunsainnlddat

SSRRp— SSRUR) (2.12)

= (N- K)( T(SSRyR)

Taoii SSRr = The sum of square of residuals from the restricted model
SSRur = The sum of square of residuals from the unrestricted model
N = Number of observations
k = Number of parameters estimated in the unrestricted model
r = Number of restrictions

L

AT NITUANENTIIM TN U A
WaamaIniee

) ) L

ONFENIIBRE. .

........ ......-...J




14

. b 4
ASANNANISNATBUANYAZIUNYI Xe 1 Unit Root Wudpning AXe wmh
differencing 1500 9 aua ‘lll”liﬂ"l]f]lﬁ‘ﬁﬁllqaj WA Xe i non-stationary process 1o
N3V order of integration (d) NWIAAN [MAaEU X ~ I(d)] n30luseiinmsnadouay

t 4
sUuvvaunsasae i

14
A9 X, = a+ ft +(p — DA Xy + Z 447X+ 5 ...(2.13)
{ =8

MOMAIIANTIVATd (order of integration) HAIABININT differencing A3
1 4 v v .
(MY d+1 n39) AeuNezidlsAINa1IUIMINTS regression tNenanIAilam spurious
vy
regression U135 IasuaNuiionldiuetaumsvatn uamsnseideanailv

o o b 4 9 U v @ s [ A 9
uumnam‘n'lﬂmﬂmsﬂszmmmmaga"lufnu'ummsﬂmmmmmuﬂsma 1 IWBLgAQY

MNTTO2E1 (590330 N3, 2538)

2.14 um‘aﬁmﬁ'mﬁ’uﬂnué'uﬁ’uﬁv?mqaanm'luszu:ﬂn (Co integration)

Cointegration 1funsnageudusa q mianldhianuduiuiluszezen
aiisey B lunquiniels uaznsiideyamassugiviidudeyaeynsuna ime series
data) dNNTNZHANYALY non-stationary NA1IAB AURAY (mean) uazAInMIML51 371
(variance) v¢iian linsfinazndoulas lawaanar ldanudimiussernadunlsves
AUMIIAMUTUWUT L1939 (spurious regression) lagdanalaninAradauisediaed a1 «-
statistic 92 ifumsusnussiidhunasgn waze R fige luvaiziin Durbin-Watson (DM)
Statistic 0§ 1usEA UM uaasldifiud High level of auto correlated residuals Suflumsenniieg
vousu1alumarsugmans (Enders, Walter, 1995; Johnston and Dinardo, 1997) SEezsans

IS5

o 9 = % Ay Yo a ' A aa . ¢
nuYBlan n'ymzxﬂu non-stationary 'n'lmummuummmmu 1Y 3% co integration LA
. . o Jd o =~ A A A a 4
error correction mechanism (33A33A HNULAT, 2538) t'LIENi)'Iﬂlﬁ‘lllﬂiﬂ\)ﬂi)&luﬂ'li’llﬂi‘wﬁ
v o Jda ad o 1 ] a

ANUTUNUTIFIRAUAINISUZU1 (cointegrating relationship) Faanaruisesnldiiu 2 53
A
19

1.) Two-step Approach fiaue lay Engle and Granger

2.) Full Information Maximum Likelihood Approach Nauo 1Ay Johansen and

Juselius



TaomsAnuiniaii 1819555004 Engle and Granger tWenadouindaulsd
mmﬁnﬁuﬁ'ﬁﬁmﬁusmw'lmzuzun (co integrating relationship) nso lu °§ﬁ§‘um Engle and
Granger 9zvimsszydmdsladludusan uazdusladludunlsdass Faligunse
WEAI multiple co integrating vector I8 A3SINzUNUVYRIANUFURUTINAT 1 Ul
AIMTUNMINAABY co integration 13‘:1&1?’1'1%’ residuals 1INANNITNANDY (regression equation) ﬁ
(57RDINIINATOY co integration FINAD € mv‘hmmﬂnauﬁaaumiﬁwia"lﬂfr(Gujarati,

Domodar N., 1995: 727)

A = yg,_, + W, ...(2.14)
Tagn €, €1 N0 A1 Residual 84 1221 t 422 t-1 MINMAUMI0An0e vy
A 0 a d
Y fi9 AT 1IAD3

W  flo miaiunaianiouaagu

o \ aa é o 1 =y L3 1
HaLIAADA t (t-statistic) ¥4 1AW INOAT ANV Y/S.E. v TnlSsudoudua

v b 4
INEA MacKinnon (MacKinnon critical values) Iﬂtl‘nﬁlllgﬂjmmu

(] v o da
Ho:y=0 (lhilianuduwusiFigasninluszezen)

= v @ da
Hi:y<0  @anuduwuiidgasniwluszezen)

aInadeuauyAgmunlSouiioun tstatisic NAIa 1ANUA11UAI19 ADF Test
P 1 ' " a a @ v o @ 1 a
Fad1A1 tstatistics  WIANIAIINgAYBIMUAAUUDY u szAuTudIAgh 0.01 Safias
b4 . .
AuyAgIU ANTU dIUANAIINT0dIUNINDGD (Residuals) NANYUTIN (Stationary) 130

" @ Pt v o da
Integrated of order 0 Lmuﬁ"w 1(0) uﬁauamnmuﬂmﬂ'wamwuﬁmgaamﬂuizma

2.1.5 Error Correction Mechanisms: ECM
o d' = LY L : o 1 d‘
dlunvviraesiesuisvuiunmsdivarlussoeduvesduilsare q luaunish
(2.15) e l¥idhdqasnmluszozonld awhuaad 13 luaunisi (2.16) uaz (2.17) Tae
o 2 K aa 3 4' aa v @ [ "
MilsdanansznunnavunaNuamamasuiinaInmsdsuarvesamlsan q Tuszoz

2 i
o1 (Ke) 19 11182e Gaeunsauaas l@aaail
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Ke = Ye- ar-PXe «-(2.15)

AX; = O1K: + [lagged (AX:, A YY) | +uie ...(2.16)

AY: = O:K; + [lagged (AX:, A Yy) ] +uz ..(2.17)
Tauii

AKe = Y: + Xt - Kex ﬁ‘luﬁa Error — Correction Term (EC)
M1t = U2t W White Noise
0 =06, 11l Non — Zero

vnanuduiusidsinglu (2.15) uaz (2.16) msnldsunlasvesduls (AX
1 ‘; " s le W
uaz AYy) mwuagﬂuﬁqﬁwmm Distribution Lag of First Difference of Xt 4102 Y¢ 37uM3A7
d. 1 A [ ] g U : o
EC Term hiaeen lnilasiwm (Ke,) juuvumsidSuilussezduannuusiaesves ECM
Model muiuaasluaunis (2.15) uaz (2.16) ervansoanu ldiuiuna lnfiuaains
v ) )
Wsudluszozdu dieszuursygisnanuauga e 1Md1dn 1229000 (Ye = BXe1)
[] b4 v
suvdmesinansimslivarlussezduauguuuues EC Model 1iundionda
(] y ]
fuuyudraesiuaastanisdiudaluszes @uiSon 31 “General-to-Specific Approach”
v
suusreamuasyine ludnyuzaieds TassznonowidgluuunisilSudalussos duves
9y ] ]
suuiaesmauasygivgnimualasdnvazvesdeyalunuudiaeniu q Iunfigawii
o v g A = a 1 ' yﬂ P 4 Yy d 1w
annsonld imquanfe nguimassvstvdiunganselailuniessuus Idimuig
wdsmamsugnslatheiiiagaonimmaasygneluszeze1) (long-run economic equilibrium)
. b 4 v
noufsugmaaidiulng liawnso iuniosduus imsdsudlussoe du (short-
. g ' o o ' e’l' a - o d
run adjustment) Y8519 9 Noglunvuiaeunaniulijduuuniegianvalodials
o d 1 7 (<] v § J o o v @
1 vinesygenansnquiisuiunalsissldeslideyadudidmuagiuuumsisudly

: { é o o v o o’l’ ' o
szozaulinniige Ssaunsoi 1@ lasmsdmuagluuumsiliudiluszozdulitidnuae

[]
aad

Q.l 9 a A o 91 [ z < Y o
rflumsm'hl'lnmﬂ'nqﬂmmmmsnnzn11anau nasnniu lgvanmsnaaeunIanan
b 4 b 4
Auazamnse lduaasgluuumsilSudssozduvesdaunlsans 9 lunvuaeniu q 14 (e

AUNTYA, 2548)



2.1.6 manamilszina ARDL #ag ECM

HUUSIABATINAIAS (Dynamic Model) Taena l)szilszneulidemilegiiuves

e ' @ U . b é el
aumlsuazanuadn (Lagged) vosaunlseg lussuuaunmssudu dessuvaums ludnvue
asnanannsaad i ldnaregiuuy o1y

UUUYIaeY  Distributed Lag Model

Ve = P1+ Poxe + Paxes + ur

..(2.18)
HUUABI Autoregressive Model
Yo = B1+ Pexe + Payer + ue ..(2.19)
HULIIABY  Autoregressive Distributed Lag Model
Ve = P1+ P2xe + P3xe1 + PoVer + ur (2:20)

Faszuvaunisiondresudenanieilunisdidy order vosdoyadiiiiu 1 u
2aA1/52NDUVBI Autoregressive  AsauMT (2.19) uazidudiduvesdoyaiiviifu 1 1u
94A1352NOUYDA Distributed Lag faauns (2.18) 3adou'18iu ARDL(1,1) #aaunis (20)
wazdszuuiimsdduvesdeyailu e drdula o Tagauydldidu a p uag q udRe18

t 4
ARDL(pq) wazuaasnnuduius Iiflusduuaunis18dsde 11il University  of
Strathclyde, 2011: online)

Ve =a + Poxe + Pixe1 + ... fgXeq + QY1+ ... + QpVep + U ...221)

Taovalgnuazvosnnuduiuiigiu ARDL &ulsan q luaumsonanosee
1Jsznaué’wmmmﬁ1%'waaﬁ'uuﬂsmuuath'ﬂi)qﬁuﬁummmdﬁ'wmﬁmﬂsa%mtmﬁa
Fansuiewnniniu Falaseadriifunnudd ludnvaziindnfuause
Generalization 1¥ifuaunslugil Lag polynomial moldteulvwesmanuamamien (ermor
torm) SUNURIY white noise ABIAURAY (mean) Fuiuguduazaanunlsilsiu (variance)
aafiudrszuvaumsiilu ARDL(p.q) =§\10gin1uiﬁ'ﬁintﬂsa§n1mﬁumﬁaﬁﬁ aunsouaasla

;4
@970 1111 (Johnston, Jack and Dinardo, John, 1997:244 — 248)



A(L)y: =a + B(L)xc + ut

Tauil AL) = 1-ail -azlz- ... - alp
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A(L)ye =a + Bi(L)x1t + Bo(L)x2t + e 4 Be(L)Xie + Ue ..(2.23)
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ECM 730 11il (Leighton, Thomas R., 1993: 152-154)
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