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Worapong Intanon. (2018). Effects of Unskilled Foreign Migrants on Economic Growth
in Thailand. Dissertation, Ph.D. (Economics). Bangkok: Graduate School,

Srinakharinwirot University. Advisor: Dr. Tam Bui Thi Minh.

This research aims to study the effects of unskilled foreign migrants on economic
growth in Thailand. The study was divided into two parts. Part One was a comparative
analysis. The replacement of labor shortages, the shortage of labor at lower levels, put
pressure on the labor market in Thailand due to increased demand for labor during
shortages and reduced labor supply. The entrepreneurs must import migrants to replace the
shortage of domestic workers. This will be linked to the study in Part Two, which is an
econometric analysis of the possible impact of transboundary labor mobility. These migrants
are low-skilled workers and moving for work may affect the Thai economy. This section
used multiple linear regression analysis and Ordinary Least Squares (OLS) to identify the
magnitude the direction of the impact that passed through the revenue metrics. Per capita
and average per capita income growth rate, and the results of the first part of the study
found that the shortage of lower-level labor resulted in the establishment of a solution to the
shortage of labor by employing migrants to replace the shortage of skilled labor. Up to forty
five per cent of the 181,287 shortage of workers in the manufacturing sector was in the
manufacturing sector. The results of the study were as follows: technological advances, and
physical investment ratio. Investments in Thailand human capital and average per capita
income in previous years. They had same relationship and a positive impact on the Thai
economy. While the sum of standard and net sums of unskilled migrant workers was in the
opposite direction and had a negative impact on the Thai economy, which passes the per
capita income indicator of the population. According to model Two, technological advances,
physical investment ratio and Thai investment in human capital. They had the same
relationship and had a positive impact on Thai economy. While the sum of standard capital
and net number of transnational labor unions and average per capita income in previous
years. It had a negative relationship with the Thai economy, which has been passed on to
the average growth rate of per capita income. The results of the study also helped to
screen factors and variables involved in providing feedback on labor policy. It also promoted
the development of transnational skills in order to increase productivity and make a positive

impact on the economic growth of Thailand.
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2. N1INUNIBNIING 1) (Theoretical Reviews) Lﬂﬂ')ﬂﬂﬂﬂﬂgﬂ’]iﬁ]ifylﬂﬂrﬂ

‘m\'iLﬁiﬂgﬁ%Ll,azm'imﬁa%é’l"lmwod’m (Growth Theory and Labor Migration)
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yuanwiuszniseiyidulamaesugia laoldiumdaiugunmauisesdninile
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> e

(Solow, 1956)
(Dolado et al., 1994)
(Robertson, 2002)
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(Borjas, 2003

HAANIN

(Borjas, 2009)
(Lewis, 2005)
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flun: Dolado; et al. (1994), U5udgalasiisn



20

2.2 LUUTIRDINNNG 1))

wuusaasvadlanlauazame (Dolado; et al. 1994) Qﬂw”wmi@mslﬁl,um‘haaw‘ﬁvugm
The Solow Growth Model Augmented by Human Capital and Migration luiae ‘f”ﬁ;u"ll 24
Mankiw, Romer and Weil version of Solow Model lun1siwwsed lasdivnualiszau
malulaffsnuonanauunuaouwIaLULAIN (Constant Return to Scale: CRTS) @3
ANWUZRUNITNIINAALLL Cobb Douglas I@]ﬂﬁi’@]qﬂs:aaﬁlﬁaﬁﬂmﬁammLmn@mmaa
nansznUdanandauazmesyLavlaniaasegiainduadils Lﬁaﬁnuuguﬁﬁﬁu%m
ToumItaRand oI

108ISUAUNNTNNFNNTNNTHAD LUaNnTA (1) Ao

Y = H*KP (Le8%H)1-o-B We0<ap<i (1)
Togd
Y A8 TAUNANAG
H Ao MUy
K Ag NUNNMBAN
L A9 UTINWNIRNG (Total Working Population)

{ Ql J o a a
Le8' fa wssowiwuduwanaanmiatasyiaulaaanalulad (The labor

augmenting technological growth rate g)

PMFNAMINIHA WWaNNITN (1) 1aansarmaanmadulaveiusinule

A I o o o A Aa & a v
Luaammmmmﬂuﬁmﬂmmyﬁmwmlumzmummam whuaa ﬁ']&l’ﬁﬂ‘lﬂ']vl,@"ﬂ']ﬂ

o

A8 AIVDILIIINULARDWENE

L M
-=n+— =n+m (2)
L L
A
AN
n fa 20N ILAU aUD LTI ID
M Ao f{hmquﬁmaummumﬁauﬁw
m

A ¥ =a dL
(039 L naa T Growth of Labor)
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A9 803N AU AVAILTINWNIUTEING FIVITART AN NATINVDIDAIINAT
LU LAYDILTIINUN DIAWNUAATIVDILIIIN LA R ALY
& o Ao o - o o A=A A = &
NBU muﬂi‘nmmyLLazLﬂuﬁgmLuuluLLuuaﬁaaquﬂﬂa H Sanansdanuuunduas

o S 6

PNMIANEIANLLLIReIH uualAszaumsAnsduaitianuunse lasisudum

q q

H wanods ﬂ’]iazawnum&‘lﬂg (Human Capital Accumulation) VL@Tﬁl’mgﬂLLUU@l’maNmS fo

H= ShY_ OH + Mgh%

H= s,Y— 6H+ megH (3)
~
Taan
A % ' a d' 6
Sh R @mwnaawawamwmmﬂunuwm
o fa dLRa
A % 1 {ni A'l £ a %
& Ao FAFIWNBUBBINLTINBARARINIAAAINN

4 o «a dH i
(539 H naa TS Growth of Human capital)

A9 MIFzauywuuEd (Human Capital Accumulation) N31lszing aansanildann

o & o eda . a A ’ S o | A o
neldvasdiznaninuasudonuuusiniegdudslusiunidasinduion asanannug
a U Y A L% (3 o > (ci (% 1 a ci
dlaniananaglanrludniswaud Lme"LUS’mﬂunuwgl,mmvlmmLLidmumwmﬂ

\@RaMEN NIk TN
A A 0 A S A =<
wWanason uginwad K lagiisiunsond K TINNNBDINTILFUNUNIINLAIN

(Physical Capital Accumulation) AizUunuauENNNT A

K= s Y— 8K (4)

Tasi

)Y

o 1

Sk @@ a@mummwawﬁmwﬁamu‘lunumqmﬂmw

)Y

6 fa ALRa

4 4 «a dK . .
(09 K naa E; Growth of Physical capital)
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NIRCHFNVIUNIINUNIN (Physical Capital Accumulation) NIUTEING FINITORT bE
U Gq// v { A & U 9“1/ g 1 4 4
N swvl,wnaqﬂszmﬂmmmaumU"qumamslﬁﬁagmu SIluaInidaIRna1LRaN LHhad3In
NUNNMLIAN L% LA3BIINT ALROY
A ° v o ' ' A A
ANFUNITN (1), B) waz (4) L5e1u1Tai A duaIndsdanulIowsIaTung
UseAnSawle 910 y = Y/L @99 1laiunudn Y annaunsn (1) uaanisene L azle

y=h*kP:y= — h= —— k= — (5)

Le8t’ Le8t Les8t

. Y o
unuey = —z Tuluauns y = hokP aslden h uaz k

A A * H o v & ' |
3ngun1IN (3)Aa H= s, Y— 6H + thf Nt il udaniag

LIWIALNNIRIIENY L A80ANIFNNITAE Le

H_ . Y Hg ™

L Shy oL+ L L

H_ S,y — 6h + msh(E)

L L

== s, h%P — 8h+ me, ()

7 h = 1 war h = H® o 1enansamen h ldeait h = dh
L L(t) dt

l:l _ dh(t) _ i dH(t) n i dL(t) ol L H(t) n (_ H (t)) L(t)

dt 0H dt oL dt L(t) L(t)2
S o) — HO L®
hH) = 29 — (h(r) 1O

h = s,h%F — 8h+ me, () —nh
h=s,h*kPF—(n+8+g+m(1— g))h

h=sph®%f—(D+m(1- g))h (6)
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lupmzidoany mngunsn @) K = s Y — 8K smansaliidudeninousia

Taun1I11I698 L a8aanIgani1yas L

K Y K
Iy

&

E= Sy — ok
== shokP — 8k

¥ o

K . dk . & . T ¥
3mk = T uag k= 5 I IEwInmn k o asth

K(®

K(b) + (— 3 (t)z) L(t)
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frofuninnd (GMigz) Gswarmnlasaosumad (Walmsley; et al. 2009) 119uUUI18a9 GDyn
WAz GMig2 I%LLumimao@;aﬂmwﬁ"ﬂﬂmaa GTAP LULANAI3% D4 GTAP il uuuusiaes
mmamlahslﬁ"’a"lﬂquaﬁ@maaLﬂiugﬁaIaﬂmaaLaa§Lwa (Hertel. 1997) Tasfiuuusiaas
GDyn 1en83duuuNIaIzIule smmm'mﬁauﬂ”’]UL’Sunmwiwﬂszmmm:mmzaw‘qu
WaNANIALULIIRS GDyn s9ditsdemeldandnsdszing anuling nMidaauriinng
Lﬂw,ai”waumzamuﬁmﬁmaaﬁuw%’wﬁnu WaTKAIINMIANE WL MIanaliisnug
Minauauesdanslasuudasnsdudszansmansniaduwluefsluin 50 Ddremin
andulslomidairsgiadmlnglundnalunizesmelaaiuaz Real GDP Tusznined
A.¢1. 2007-2050 lunsdivasiszinalngnaannisinszduaasldiininasnefiurasoay
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Model)

2. Afuimaasyiaulaniaeaieana (Growth Accounting Method)

3. 33N INMLATEFAG (Econometric Method)
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3.2.2 HanINUNUSIN oA udne

381 NaNanTs (2553) levinnsdnsnfanansznuvaIussnwINTIfdan13En e
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WULUFRBY A
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wsnuiumamanInnaunuiulaauysal

2. WUUS889789 Lewis LaNagauaInuaunuiszninglasiasnInaauasn1ssna
NWAURTINUTNTG laplEaun1300n0y FINEIINMIIANET WUH1 @uuLUSIaadf 1
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MIVIMITUTYH FIAY LLazmsu‘imsmuqﬂﬂaﬁu 9 FUNWS LWAANIIATINUTT UNLANY
F9INITUTIHTNTE VoreAiansanuiasslunian1snae neae lssusuuasAaaAg
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5) 139UIUURZAAAANT
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between Resilience and Future Challenges’ 4 l#tininluga9l 2545 A9 2551 niamat
warwludimnadulalasadsiosss 5 doll udddsiuresafulaeasiRosona: 1.4
@1 uazNAANIWLIINY (Labour Productivity) tAndulasiadsdszanmisosas 3.6 dad ugas
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A3 6 AT WG WNIUNUHNAANTWIIIINY GDP LazanIiwia

samnadasuudad (3088%) 2549 2550 2551 2552 2553  Average

fsreTudnfiuriase 39 09 04 09 A1 07
NRANTWLTING 3.9 34 0.5 4.2 7.4 2.2
Real GDP 51 50 25 23 78 3.6
fsr9Tudn 08 31 50 00 22 2.2
Nominal GDP 106 87 65 04 117 74
2aTIIwNe 4.7 2.3 54  -0.9 3.3 3.0

AN FANTNIBAUAIUNUNAANINITINNG GDP uazaaT 1 Iniie lag suead @nwie,

2013, Auiila 15 TwAN 2560, 97N http:/www.bot.or.th
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Old-Age Dependency Ratio
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R&D spending in tertiary education as a share of
GDP in East Asia, latest available year
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=] 1 { § 1 1 Qo =Y Qg v &
LﬂumﬁuamﬁammLﬁmmumnqam’]wim:mma funaaulszaniazuralwiAnnanig
%% s d' Ai 1 1 Ai s s 7 1 1 > a A€ =
ﬂsumLwaLm“lmmnmm@maaulmmazmanmLwaﬂiumlmg@;aslm‘w ANl ANTATY
dl I a o o s aa A v v & 2K a [ % U 0
3Rl ua LA IRU AT NIIRDE maza:waul%mumﬂﬁmﬂumiﬂmmmeqqaﬂ
mwLLa:msﬂ{mﬁLﬁwgﬁaUﬂﬁwluizal:mamsﬁﬁﬂmamaﬁ'uimﬁ'umimﬁauvl,mﬁl,ﬁ@m
27N Shock TNANGININITRINIINUTUAL LA DE19TIASY A9k suunyvay ECM NURAIA LAY
ﬁanwﬂ%’ué’ﬂm:mé’wﬁaLﬁTﬁ;j@;aﬂmwlmwzm’sLﬁa'ﬁ:uuLﬂiﬁ:@ﬁwmmmauqa Gatabia

v X o ' = o o ¢
WEAIAAIN INAIBENINTALANNFNNUTUDI X, a2 Y,
Axy = @s¢_; + [lagged(Axy, Ayy) + eq¢]

Ay, = @s,_1 + [lagged(Axy, Ayy) + e,]
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Tagn

Axq, Ay, = mafsuudasasaanisluog t
Asi_; = y¢ — 0x; Ao anuameaadausainmsdsuarluszozenalung -1

@i S¢_1 fa Error Correction Term fadfiuaastanmudosiuusanandigasninluizszeni



UNN 5

¢ v

NAaNI3AIITHVDNA

u

namsanenansenumdulydannsedendoussnwlsifethumddanis
Wigdulamaasugiavasszinalnadstsznaulidan 2 dam saulus ldasd

1. HAMTIATEALUTBULTIBY (Comparative Analysis) Gatlsznavludsmiiesey
MITE U N U R ILTINBURZNITNAUNUANNVIALA AL TIIIIBLTI

2. NAMTAAIEHNILATEFAR (Econometric Analysis) Fadsznavludrsmysiamedt

NINa&aL Stationary, Cointegration, Error Correction Model

a ¢ 1/ ] N .
1. HANIAAITHLUIBULNEY (Comparative Analysis)
AINNIINATIEFLU S DU AU LW LN U INITUIALAR LT IS LB TEAUR1IV D

ARIALTIN Y ﬁm’mﬁ'uw”uﬂ%amm@;ﬁ'umimﬁauﬁﬂm‘*ﬁm’w‘i’mmmaaLLsamu"L%”ﬂﬁaﬁm

=) = a ] = A v =) 1 g v
76 3 FYTIF (WL 812 AUWDN) FILTINWINNTIALRATIBILLTININALNUAIINUIA LAR
LI WIZAUEIIVAINANALTINW NG Usznaunuluwnisdnuinnwedo gy ud v sautu

aa & 1 @ & a ¢ | A A a v o o A
e AUE IS TR R LT ANY NNLATIEAS UL UIN A 8 TUN YA NRUNUT A NI T o) 1819
maamimﬁauﬁwzlmeu%um&m:"ﬁaﬁwﬁmaanuugﬂﬂmﬁmamu 29 Lﬂumauﬁﬂﬂg}

mMIAnEiINanITNUaeszuLLAIEgNaves Inglumaemzdmadsegiludiun 2

M3ILATITHNITHFINIINTBAIAINTIN®

HAN1I3LATIZRLSEULTBY (Comparative Analysis) Wud1 mIfilassafrolszmnsle
LﬂﬁﬂuLLﬂaomﬁq&hﬂu@amqsidwaslﬁmi{ﬁamuslmzﬂ:éauﬁﬁ'hmm‘ﬁluﬁuLLa:mSﬁTNmusl,u
MANBAIHANUARRIB TR 819370 TN1TARERENDITINUIZAIIEITINTHEA A
1190081 wssnuuEminulumagasnnITiuazyINIwIuINNRaID w.e. 2558
A eaINsTudusINuanss LazduTsuRanszuUsIHInANN Sessrianionzniyel
AANALTINUEITANV LA WLIINBIUTzaua1 T uat1aun Lﬁaaﬁnﬂqﬂmmmmu
ol liru iU URaINTULTIN® WENINNTHL AILIHIUIN asusswlsannl$ife
Wathadereiidsoufisunusiwiwmate dendatnanvausesussenu il Sadham @
3 §y11@ lusael w.e. 2550-2559 filauaasliiauisumiliuuazgasrumsdiundainiow
POITNAILTINWLAZITI NN A UNUA AT Tz aUR 909 Insfinnauaan sINanMTILATIER

WSsURguaINeNIe 17
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AN 17 L‘]_I%EJTJLﬁ&l‘]Ji%]ﬁ’J%ﬁ’]é:ﬁLLNG’]%TJ&JLLa::ﬂ’]iL“lT’m’]ﬁ’N']WUSGLL‘SN’]uvﬁﬁﬁaf’mT’]a
3 §Y& 3291 W.¢. 2550-2559

i1 fad AR FIUIBUTING SARIUVDY RASIUVDI
W399 dmanlside  BANedwmd  $eussns Maussanw
PRFV (MsfnBIdIng 3 fYa U 1540
(WhA) NTUUAW) (Wi 817 (F0uaz) (F0882)
(WUAw) WD)
(AW)
2551 37,7004 27,207.58 702,588 1.86 2.58
2552 38,426.8 27,312.53 1,544,902 4.02 5.66
2553  38,643.5 27,354.36 1,335,155 3.46 4.88
2554  38,359.5 26,902.55 1,950,650 5.09 7.25
2555 38,745.5 26,928.99 1,133,851 2.93 4.21
2556  38,611.1 26,667.59 1,183,835 3.07 4.44
2557 38,576.2 25,078.30 1,339,834 3.47 5.34
2558 38,548.2 24,506.91 1,445,575 3.75 5.90
2559  38,266.6 24,003.85 1,178,678 3.08 4.91
fian: nnMTeTidayazarIdn

Ne3N 17 Mlinnuissadiuaesussnulildetamé 3 sysaneiowhad

o A a a o o o o s vy A A o
NWY]WGW%L&IE]L‘LI?U‘]JL‘Y]&l‘]Jﬂ‘]Jﬂ’]E‘]\‘]LLix‘ix‘ﬂui’JﬁJLLazﬂ’Wa\‘lLLi\‘]\‘]’]%VLiaﬁJa?lE]dVL‘Y]ﬂ I@U&l’i}’]%’)%

v { { o Q’ l& ! o N
TOURZIaREN 3.41 WAz 5.02 AU IALTINNILAININ 1% 100 ABVAINNAILITINUIINZE

wrnulidatand 3 dymasgdezanm 34 au wszdSaufsuiuiausinuliiie

pa41nslu 100 au zdusinuliidedumd 3 Fymdagdszanm 56 au uazlugld w.e.

2551-2559 A9ui U199 031 %0 39974 ISR T a9 U G NI NN e ad L lasnInsas

3 % Aav o . a v a X a & 1 a o oA
"ﬂzla'ﬂuvla(ﬂ"inﬂaﬂ@]m’]ﬂ@]u’)’]NLLu’JIuNLWNTu LLazNa"ﬂqﬂﬂqi’JLﬂiqzﬁLﬂiﬂuLV]UU HNNWUITIBNIN

Tull w.a. 2556 ussawliRathuma 3 dym@d (Wi a7 duys) NiaReudadhanyiau

NAUNWARIAI LLix‘]\‘]’]%ﬁ"lﬂ(ﬂLLﬂﬂ%l%ﬂiﬂl&lﬂﬁzLﬂ‘ﬂLL‘NO’W%"L%ﬂﬁBTSG"L‘Y}El unnaNlizian

fanysumaiasegia Avhmsdsalasdinauaddudiind ddadiuigs damnoazdoaany

@133 18
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NMINALNKAITNYTIALAFWLIIITWLELINITN

AT 18 LSHULALUAIMNTIALARLIINIWY DS MUNUMTLARD KN 8L ISR T a1

Maraniaulud w.e. 2556 FuunaIufanIIANISLATHENI

AAINTIUNIATHIND WTSIUAITIAUART (AW)  SIHIHLTHIHRIINALNY
LIIUATIA LAY

I (A) 1IN

(30882)
73NINMIAULNTLING 91,619 35,950 39.24
2AFIUNIIUNIINAG 77,284 41,646 53.89
NINa&IN 9,510 3,439 36.17
MFUHEINIUN FORALTY 2,500 992 39.67

qUAN

Aanssumulssnenuiaens 915 406 44.37
samadszine 181,827 82,433 45.34

o

nw: ﬁ]’]ﬂﬂ?i’imiﬂzﬁﬂlad:’? ]

nnmsesASouisulua1ng 18 uaasliiaudinisunanaantsinwliiie
284 e %aLﬂumj:ml,samuﬂim“nﬁ@m@m‘amuﬁﬂmmTaomigaﬂ'j’m@:mLLiamszz AN
NN WAL TIIBAND I@U*’ﬂ”@gahﬂ W.A. 2556 FONHUTENBUMT I ULIINUT VTG
LﬁiawmmumwmLmauLLidmuquﬁﬁaﬂaz 45.34 19951 WIRLTINNAI ALARWIIL TN
181,827 au lasfanTiumaarsgiadiugannssanisndadnmshussnuinamadiun
‘n@LmumsmmmaugaﬁqmﬁaLﬁﬂﬂﬁ'ﬂﬂﬂﬂﬁuq J98d31 ba A AanTTNAIUITINEILUA
LONTY% AINTIUNITUUSINIIUN FONUALAUELAN WaLNINTINTININITAILALNTUINNG
MUEIEL FInaanmIiazsiSeufisuaranldiindouw ldun st aneunuussne
seeus9pad lnafiunaunan

ot Wan LAzl suisu v ldnnudsemwilynisasnismaunuanuie
LAauLTINRIINMTdaudoussnwl3ATetuma 3 dymd (Wi e nun) lawdl
GAN LTI EE VR T4 Ieteait

1. msLﬂ5ﬂuLLiJaﬂmoa‘%"ﬁdﬂi:"mrﬁ"Lﬂgjé?ﬁﬂugomq lasgasulsznsluinyinamu
289 ny (81¢) 15-64 1) 9za0ad fsiaNﬂlﬁqﬂmmmmuLﬁuI@l"LaM'uﬁ'ummﬁaomnmmu
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2. ﬁ'mym:mamm@LLiammao"Lﬂm*niulﬁmmmwmgn Lﬁaﬂ@ﬁunummﬁmlﬁ@‘h
;\J}”ﬂs:naumsa"mflﬂfﬁalﬁmmwﬁﬁwm&l,ﬂuﬁmﬁlLLiommé'ﬂlumswﬁm
3. NMSLARAINULTIUITERINNNANITHAS LLiamuvl‘nsl"l,mﬂﬁuﬁﬂgjmmﬂwmw
AILAN FINAIADIALARBULIINUIUANANIINRAREN 9 LTU ‘giﬁamiﬁmazmsu%ms
q@m%mmmmﬁ@LLa:msﬁaa‘i”N
= o 1 di £% A U a di %
aamvl,ﬂqmsmaaumsJLLsaa’m"lfj”ﬂuam'lwwLwamLmumwmLLﬂaumeusmu

asvadlng

2. HANITILATIERNILATHINA (Econometric Analysis)

v

&

% o

ﬂ’]i’?Lﬂi’]ZﬁLLﬁ@]\‘]@]’mﬁ’]@U 3%

In(¥) = a+ %ln(s) — %m(n +m") (17.1)

In(#) —In(§,) =gt+ (1 —e*H(a+ %ln(s)
—%M(D +m”) —In(§o)) (19.1)

2 A o o a & P A o
TunanandaIiin13Tieszd 2 auns tiasan aun1if (17.1) 19dszuamnis
HansznuIINnIaedawiauTnulildedued 3 dyoi@ (Wi a1 Auws) NdHw
£ Ju/ v A 1 [ A v =3 Aa IS [l
ariangldiafvdaiivaslszmnidaziauisguandiauazanasguanaduaguag
Wunsiddeuudasiuszorau lusmenaun1sn (19.1) lUszu1mn1sHansznuaInnig
wwRudausnwlilTetwmnd 3 dyma (wah an duy) Assudrziadanmandule
09318 lelafsdanivedlszrInITiasianiiinissetsaanistasegnauaztiunig
{ A a o
wWaswudasluszozen daduldanunifaaruuuyuiiasd The Solow Growth Model
. . . & va a { a
Augmented by Human Capital and Migration Gli\‘iv[,mLﬂiﬂzﬁ‘szuuLﬂiwgﬂﬁ]ﬁwawa@lmmﬂmi

I%ﬂaﬁi'mﬁmmwm nuugwﬁuaznumamﬂmw
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A9 19 FDAUITLNY

Ay ANand mw,ﬁmmummgm @h@"hq@] ANgIFa

(Variables) (Mean) (Standard deviation) (Min.) (Max.)
In(y7) — In(¥,) 0.006047 0.053829 -0.081932  0.113220
In(¥7) 11.82563 0 088381 11.65824  11.98003
In(y,) 11.81958 0.085561 11.65824  11.97738
gt -0.000435 0.028660 -0.067730  0.072730
In(s) 3.412553 0.144905 3.19532  3.684620
In(D + m") -0.357667 0.100327 -0.47036  -0.127833

an: mﬂmﬁms’]zﬁmaa;ﬁﬁm
Ci v A v LY A v a
gUNIN (17.1) lFUszunenIsHanIznuanATadauinowssnwlsidat @ 3
Q =Y [} = { [} 1 = q,Q/ v 4 1 Q/ & v
FY@ (Wl a1 ANND) NEIHIBAITIAT1 LA LR 8@ 0% VaIUTT I NITIRE A UAINT
4 &
Ry adlurzuzan

A il 1 *
In(y7) =a+ Eln(s) — qln(D + m")

HANINATALAMENLAAMARLAT (Stationary) BadBaNAAILNIITNAFAY Unit

Root Test @285 Augmented Dickey Fuller (ADF) uuua1aa9 1

@179 20 WANINAFAL Stationary @18N1INARAL Unit Root ﬁ@hs:@”waﬁaga (At Level)

LULINRDT 1

aauls Stationary ~ Optimal Lag ~ ADF-Statistics 5% Mackinnon ~ Wan1Inasay
EHT Critical Value

In(¥7) ~I(1) 4 -3.148137 -3.544284  Non-Stationary

In(s) ~I1(1) 0 -2.121946 -3.529758  Non-Stationary

In(D+m™) ~I1(1) 2 -1.302164 -3.536601 Non-Stationary

o

ﬁ&J’]Z "mﬂﬂ’]ie}m‘i"lz‘ﬁ’ﬂ ﬂx‘]ﬂﬁ ]
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L -

NANTIIN 20 UFAINANIINAROL Unit Root ﬁ'i:@maga (At Level) @auds wuin
AduyTaluas ADF-Statistics 7a4dusletasnindrauysnl Mackinnon Critical Vale 7
sduaudaiunsaiaosar 95 Sevlwlimaninufiasaundzundnle usasidauys
nnaadians oz Non-Stationary 39¥n13Tiaziauduiusifigasninluszozyn
Cointegration %atéuﬁuﬁmﬂ@aaummm@ﬁq (Stationary) maaﬁwmmamwm%u (Error

Term) uazmMytzanmeuIdinasaesiaoga (Ordinary Least Squares: OLS)
NIMARDUANNTNNSI1TINaN W InszEza17 Cointegration WULTIRBY 1

A3 21 HAaNNINa®aL Stationary VU8J Residual G28NINAFAL Unit Root NANIzALVBY

oA (At Level) LuLF8a4 1

aaus Optimal Lag ADF-Statistics 5% Mackinnon NANIINARAL

Critical Value

e, 4 -3.230989 -1.950687 Stationary

o

an: mﬂmﬁmﬁ:ﬁmaaﬁ ¢l

9N@13797 21 UAAINANIINAFAY Unit Root ﬁmi:@”wawﬁaga (At Level) 189
Residual (e) WU11 @1y Iniued ADF-Statistics 4A14 1NN 161dNYI0kv89 Mackinnon
Critical Value AiszauanuiBasunisafiasosas 95 Savlwaunsndfiasauadgiunsnle
L8931 Residual (e) Han®me Stationary fiszavua 2378Ya (At Level) niaaauil 854

ae o

mmé’mw”uﬂ%aoﬂaﬂmwxmmaﬁ'am”a Li5a1N 39Tl TE N8I TR IR AN ﬂﬁq@

(Ordinary Least Squares: OLS)
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ada o

A4 22 WaNITUIZNI A 8TN daaaﬁaﬂﬁq@ (Ordinary Least Squares: OLS)

LUUINRDY 1

gaudsenw: In(¥y) oLs
In(S) 0.436***
(0.075)
In(D+m*) -0.062
(0.105)

RULLAQ *** R *** denote significance at 10%, 5%, and 1% levels, respectively

o

an: mﬂﬂ'ﬁﬁmﬁzﬁmaaﬁ t)

AadA o o ¥

o a A€9/ { k.
Namiﬂizmmmamﬂs:aﬂﬁmmﬁmadaamaﬂﬁq@ (Ordinary Least Squares: OLS)

%

a & v dq’
RNNTDL LT %BT?Jﬂ']ivL@] J%

Ing*) = 10.314 + 0.436 In(s) — 0.062 In (D+m*)
(t-Statistic) ~ (42.696)  (5.785) (-0.587)
R®=0.5668 R%?=0.5434 D.W.= 1.0598 F-Statistic = 24.2098 (Prob. = 0.0000)

£ A o A o A
NFNMITITURNNITUTE NI NNIINANITENUINNNITL AR BN LLIINU ISR T aTu @
Qo a 1 = H 1 1 > q’ﬂ/ v { 1 Q & > =)
3 8@ (Wl 81 ANNT) NasrwaTIaNy ldafudaniveslszonigianlsd e
suTnesunsalndsanlasasaz 57 (WNTananan R?) wazannnIRansman F-Statistic
A A A @ A ~A o o & A Y & A '
MdunmasauauuagInidn mauﬂﬁzam‘nmmm"l,@m‘ﬁmwmmwnugmﬂma"l,mﬂmﬂg
' ] s PO | o v ] 6 [ A < A 6 & 6
mmauﬂszawﬁwmmmvl,@wml,mﬂma"l,ﬂmnquﬂ o TEAUAMNULTONWN 95 LUastTudunas
afuie'lain waznwuaqé’mEhwuaowaNﬁmwﬁamﬂuﬁumamﬂmwLLazé'@mwawaNﬁm
Nunamulunuuysdvadinodanuduiusluianadoinuioneldiafodanives
U311 30 619 RUFIA NITAUANNL TN UN RN ATOLAE 99 NAMIADTINATINYDIFAFIH
maawawﬁmwﬁamﬂunumamumwLLazé'@mwuaaNawﬁmauﬁamulunuwgwﬁmm"[wsl
QI &/ U o v v { 1 L Q' é’ v é
WWNTBTaoa: 1 lwszazonazyinlugldiaisdaniveslssmnanudnsouss 0.436 TINA
a 6 @ ' A a &/ A o I a U o A 6
ANMTALATIEAAINENT WHANLAAY W Iz a1 La daudndunazdasinmsaIeinng
Usuarluszazanuasaintsanuuazaanlsdasznvinnsdnes laslun1siianziazlenis

NARAUA8AD Error Correction Model (ECM)
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nsnagaun1slsualszazdwaadsaanilslwnidanasnInszaza9 Error

u 9

Correction Model (ECM) LLuu31aay 1

NAN1INTUSUAITZHERUVDIN LLiJﬂummT’]gi@;a AWz z82 Error Correction

Model (ECM) snansatdsmduaunsbaasit

D(n(¥;)) = 0.0084 - 0.0451 D(In(s)) + 0.5838 DIn(D + m*)) - 0.1430 RESIDO1(-1)
(t-Statistic) ~ (1.559)  (-0.3418) (6.8451)*** (-1.3567)
R?=0.6607 R’=0.6318 D.W. = 2.0548 F-Statistic = 22.7343 (Prob. = 0.0000)

M379 23 Namsmaaumiﬂ%‘u@Tﬁw:é’umam"’aLLiJﬂumiLiﬁgj@;aﬂmmwxam

Error Correction Model (ECM) LiUL31883 1

aaudsanw: In(¥;) ECM
Resid(-1) -0.143
(0.105)

RABLAQ *,** ez *** denote significance at 10%, 5%, and 1% levels, respectively

>

nw: "D’mﬂ’]i%mi’]:ﬁ%ad:’i H|

NATTN 23 ULEAINAUBININAFAY Error Correction Model (ECM) $9n1snagau
éﬁﬂ?%‘ﬁlﬁasTa\‘ims@miﬂ%’uﬁﬂm:mzﬁfmadﬁU"L@Tmﬁmiaﬁ"maaﬂiw’mﬂumuiﬁj@;aﬂ
muluizoze laonaannImasay wodl AILUINATINYBINUUNAITIHUAZEATI89
wssuwlidadhumdfanusunuinuneldadsdenivaslsemnsluiemadeiuussd
Tuidyfduanudaiunmaiaiooa: 99 nande THATINYDIN UNINTZIULALEATIVD
wssnuldadrumainduiosas 1 azvi v ldassdanivaslssmnsRuiuioas
0.5838 I@ﬂmﬂﬂﬁﬂuuﬂawaaﬁslvl.@i”w.,ﬁiwia‘ﬁ'waaﬂi:"mmﬁuagj’ﬁ'umimﬁlﬂuuﬂawaa@ﬁ
wlyBasEanaa LLaz@hmmﬂm@mﬁauﬁLﬁmLuuaaﬂmn@;ammwazﬁam quiudnauLing
ANLNIN TapdanauiszansnsUsuaasiniy -0.143042 naunsa11udn auaaaLAAawi
e nenfuriass (Actual Value) Lﬁimmumn@h@;aalmwsl,wﬁammﬁau%ﬁﬂ 1 B9 A
Iasumautlalaaanioutonas Sauas 14 darraia uazunudraasasnan laiddyn

Autocorrelation waz laitfiaif fUA1 Misspecification
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MNMTIATEA LU Udnaedn 1 Jaidunisedursfienaniznuannisiafanene

wisuliAdetwmn@d 3 Y@ (wah a1 duns) NasrudTiansldiafndenizes
& v = Aa [ 1 <) dl g
ﬂizmﬂimazﬂaumammwmmLLa:mmgmmmLﬂuagLLazLﬂumiLﬂasJuLLﬂaaluiszzau
a9t MR laslTuuudaedn 2 1 umIIaTeRRaNIENUANNANTIAREUENBUTINW LT
Alathum@ 3 sy (wah a1 Auwe) Ndsrudrziaaanmidulavesnsldiafosa
A v =3 dl (3 a

paydszmnsdiszrioniinmadfsuwudasluszazonusznmsvensaimaasegnavas nalay
TgunIn (19.1) ludszanans Selenamadeaneranudiay asit

In@?) = In(Fo) = gt + (1 — e™*)( a+ - In(s)
—5=In(D +m") — In(§o))

HANMINAFDUAMHNLAANNLYAK (Stationary) 2a9TayaAIVNIINATAL Unit

Root Test g5 Augmented Dickey Fuller (ADF) WUU18 89 2

AT 24 WANINAFAL Stationary @18N1INAFAL Unit Root ﬁms:@”umaﬁaga (At Level)

LUUINRDY 2

auds Stationary Optimal ADF-Statistics 5% Mackinnon NanN1INaxRay
O 35611 Lag Critical Value
@) —In@o)  ~1(0) 2 -8.233648 3540328  Stationnary
In(y,) ~I(1) 4 -3.072439 -3.548490  Non-Stationary
gt ~I1(0) 0 -3.680411 -3.529758  Stationary
In(s) ~1(1) 0 -2.121946 -3.529758  Non-Stationary
In(D + m"*) ~I(1) 2 -1.302164 -3.536601  Non-Stationary

o

nw: ﬁnﬂm‘ﬁmﬁzﬁmaaﬁ ]

INAIIN 24 LRAINANIINAROU Unit Root ﬁi:@?’ﬂf’ﬁ’aga (At Level) @iy wuin @1
a1y I0iua9 ADF-Statistics 2846uls 3 daildnasnitdduysni Mackinnon Critical Vale 11
szauANNLTaluNIEDAsasa: 95 Fvhltldawnsndfiasaungnunanle uaasinaauds

a

drulng fianwmez Non-Stationary 39¥1n13taTzianusuwNusiZigasn wluszozenn
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\ . & A v v a . ] {
Cointegration ‘]NL?&J(?’I%@’JElﬂ']i‘ﬂ@]ﬁ@‘].lﬂ’]']&l%i!@%d (Stationary) PPIAIAINUARIALARD

(Error Term)uazmaszanasdnsAsinassastiouniga (Ordinary Least Squares: OLS)
v o €A . . 3
NIMARDUANNANNHSITINaN N Inszeza1) Cointegration WLLSIRBI 2

A13719 25 WHANIN@RaU Stationary 284 Residual G28NINAFAL Unit Root NANTzALVBY

v

VaYN (At Level) WUI18Y 2

aaus Optimal Lag ADF-Statistics 5% Mackinnon NANIINARAL

Critical Value

e, 4 -3.176347 -1.951000 Stationary

a

an: mﬂmi’il,m’]zﬁmaaﬁ t)

INAIIN 25 LFAINANITNAREY Unit Root ﬁ@him‘“waaﬁaga (At Level) 784
Residual (¢) WUd1 fnduyvaluas ADF-Statistics iA1u1nniNA1aNYIniaas Mackinnon
Critical Value sz@uuiTadiun1dafasona: 95 3evinlwaunnd fiasaundgiunanle
L§A977 Residual (e) Fansme Stationary fiszayu 09704 (At Level) wiaadudsdaszd
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(Ordinary Least Squares: OLS)
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AT 26 NANTTUIZUNHA8IDN daaaﬁaﬂﬁq@ (Ordinary Least Squares: OLS)

LUUINRDY 2

awmilsaa: In(yy) — In(¥,) oLS
gt 1.309%**
(0.318)
In(s) 0.230***
(0.072)
In(D + m") -0.198*
(0.109)
In(¥,) -0.636***
(0.149)

RABLAQ *,** ez *** denote significance at 10%, 5%, and 1% levels, respectively
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ad o

o a nslqz o v { .
NaNITU TN IWANRUUTERNTAY fﬁmamaauauﬁq@ (Ordinary Least Squares: OLS)
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In(¥*)-In(¥o) = 6.666 + 1.309 gt + 0.230 In(s) — 0.198 In (D+m*) — 0.636 In(Y)
(t-Statistic) ~ (4.202)  (4.120)***  (3.173)*** (-1.813)*  (-4.269)***
R*=04653 R’=04024 D.W.=1.555 F-Statistic =7.397 (Prob. = 0.0000)
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Wulavasnelamdsdanivadlszminsinadwiasas 1.309 LazTasas 0.230 ATNE1AU
lmmzﬁwanmamummgmuazé’mwautsamuﬂﬁ”ﬂﬁaﬁmmﬁ elaafudarivad
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a 6 % % uq// % > a ni o = a 6
aTzAN1TUTUAL I auT eI wlsAN LR ALLIBRIZNYINNNIAN N TaslunisTiaisi

azlEmsnasaueiT Error Correction Model (ECM)

mMInagaaun1sUsuaszazdndaInnlslnn1sdaagnINIz82812 Error

u 9

Correction Model (ECM) Luud1aad 2

NANIINNTUSUAITLHLAUVDIN LLﬂﬂuﬂ’m"ﬁ'}g@;a gNINIZ8 2817 Error Correction

Model (ECM) anansatdgmduaunslaasd

D(In(¥{) — In(¥)) = 0.0067 + 0.7101 D(GT) - 0.0084 D(LOG(S)) + 0.3591 D(LOG(DM))

(t-Statistic) (1.3103)  (2.5362)** (-0.0690) (2.8632)***
- 0.7461 D(LOG(YO0)) - 0.4715 RESID02(-1)
(-5.4564)* (-2.3566)*

R?=0.8723 R’=0.8523 D.W.=2.0666 F-Statistic = 43.7186 (Prob. = 0.0000)

A3 27 Namwmaumsﬂ%m”ﬁzﬂ:é'umm@ﬁLLﬂﬂumiL‘*ﬁW;jqaﬂmmww’n

Error Correction Model (ECM) LULINaBY 2

gaudsew: In(¥y) ECM
Resid(-1) -0.471*
(0.200)

RABLAG *** R *** denote significance at 10%, 5%, and 1% levels, respectively
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1. Descriptive Statistics
Date: 07/17/18
Time: 12:30
Sample: 2008Q1 2017Q4

GROWTH GT LNYT LNYO LNS LNDM
Mean 0.006047 -0.000435 11.82563 11.81958 3.412553 -0.357667
Median -0.004503 0.000170 11.83169 11.82849 3.330059 -0.400478
Maximum 0.113220 0.072730 11.98003 11.97738 3.684620 -0.127833
Minimum -0.081932 -0.067730 11.65824 11.65824 3.192532 -0.478036
Std. Dev. 0.053829 0.028660 0.088381 0.085561 0.144905 0.100327
Skewness 0.116736 0.469590 -0.167160 -0.148726 0.315665 0.691656
Kurtosis 1.997330 3.529168 2.029566 1.972923 1.451314 2.454070
Jarque-Bera 1.722268 1.888379 1.711956 1.857970 4.545134 3.593834
Probability 0.422683 0.388995 0.424867 0.394954 0.103047 0.165809
Sum 0.235846 -0.016950 461.1996 460.9637 133.0896 -13.94901

Sum Sq. Dev. 0.110105 0.031214 0.296823 0.278189 0.797900 0.382493

Observations 39 39 39 39 39 39



2. Stationary (Unit Root Test)

Null Hypothesis: LNYT has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.148137 0.1114
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNYT)
Method: Least Squares
Date: 07/17/18 Time: 12:38
Sample (adjusted): 2009Q2 2017Q4
Included observations: 35 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
LNYT(-1) -0.950020 0.301772  -3.148137 0.0039
D(LNYT(-1)) 0.429952 0.286323 1.501633 0.1444
D(LNYT(-2)) 0.008312 0.243816 0.034090 0.9730
D(LNYT(-3)) -0.028348 0.181567  -0.156127 0.8771
D(LNYT(-4)) 0.486807 0.154332 3.154292 0.0038
C 11.10481 3.521073 3.153815 0.0038
@TREND("2008Q1")  0.006326 0.002123 2.979452 0.0059
R-squared 0.832046 Mean dependent var 0.008085
Adjusted R-squared 0.796056 S.D. dependent var 0.055681
S.E. of regression 0.025146 Akaike info criterion -4.351408
Sum squared resid 0.017704 Schwarz criterion -4.040338
Log likelihood 83.14964 Hannan-Quinn criter. -4.244027
F-statistic 23.11872 Durbin-Watson stat 2.392638
Prob(F-statistic) 0.000000
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Null Hypothesis: LNYO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.072439 0.1288
Test critical values: 1% level -4.252879

5% level -3.548490

10% level -3.207094

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNYO0)

Method: Least Squares

Date: 07/17/18 Time: 12:38

Sample (adjusted): 2009Q3 2017Q4
Included observations: 34 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LNYO(-1) -0.947725 0.308460 -3.072439 0.0048
D(LNYO(-1)) 0.427664 0.292787 1.460666 0.1556
D(LNYO(-2)) 0.007163 0.248627 0.028810 0.9772
D(LNYO(-3)) -0.030012 0.185915 -0.161429 0.8730
D(LNYO(-4)) 0.485066 0.158480 3.060742 0.0049
C 11.07192 3.596784 3.078282 0.0047
@TREND("2008Q1")  0.006299 0.002184 2.883820 0.0076
R-squared 0.824815 Mean dependent var 0.006167
Adjusted R-squared 0.785885 S.D. dependent var 0.055332
S.E. of regression 0.025604 Akaike info criterion -4.310922
Sum squared resid 0.017700 Schwarz criterion -3.996671
Log likelihood 80.28567 Hannan-Quinn criter. -4.203753
F-statistic 21.18713 Durbin-Watson stat 2.391910

Prob(F-statistic) 0.000000




Null Hypothesis: GROWTH has a unit
Exogenous: Constant, Linear Trend

root

Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.233648 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GROWTH)
Method: Least Squares
Date: 07/17/18 Time: 12:40
Sample (adjusted): 2009Q1 2017Q4
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GROWTH(-1) -2.754424 0.334533  -8.233648 0.0000
D(GROWTH(-1)) 1.303908 0.201672 6.465492 0.0000
D(GROWTH(-2)) 0.441204 0.161025 2.739981 0.0101
C 0.016773 0.012070 1.389653 0.1745
@TREND("2008Q1") 7.85E-05 0.000501 0.156757 0.8765
R-squared 0.863978 Mean dependent var 0.001256
Adjusted R-squared 0.846426 S.D. dependent var 0.079351
S.E. of regression 0.031097 Akaike info criterion -3.975195
Sum squared resid 0.029977 Schwarz criterion -3.755262
Log likelihood 76.55352 Hannan-Quinn criter. -3.898433
F-statistic 49.22590 Durbin-Watson stat 1.706528
Prob(F-statistic) 0.000000
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Null Hypothesis: LNS has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.121946 0.5179
Test critical values: 1% level -4.211868

5% level -3.529758

10% level -3.196411

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNS)

Method: Least Squares

Date: 07/17/18 Time: 12:41

Sample (adjusted): 2008Q2 2017Q4
Included observations: 39 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
LNS(-1) -0.202812 0.095579  -2.121946 0.0408
C 0.649658 0.304685 2.132227 0.0399
@TREND("2008Q1")  0.002436 0.001203 2.025729 0.0503
R-squared 0.113873 Mean dependent var 0.007863
Adjusted R-squared 0.064644 S.D. dependent var 0.042431
S.E. of regression 0.041037 Akaike info criterion -3.474901
Sum squared resid 0.060624 Schwarz criterion -3.346935
Log likelihood 70.76058 Hannan-Quinn criter. -3.428988
F-statistic 2.313119 Durbin-Watson stat 1.652278

Prob(F-statistic) 0.113482




Null Hypothesis: LNDM has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.302164 0.8718
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNDM)
Method: Least Squares
Date: 07/17/18 Time: 12:41
Sample (adjusted): 2008Q4 2017Q4
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNDM(-1) -0.204573 0.157103  -1.302164 0.2022
D(LNDM(-1)) -0.107050 0.178518 -0.599659 0.5530
D(LNDM(-2)) -0.406513 0.170337 -2.386524 0.0231
C -0.080446 0.043160 -1.863913 0.0715
@TREND("2008Q1") 6.20E-06 0.001343 0.004619 0.9963
R-squared 0.294718 Mean dependent var -0.002475
Adjusted R-squared 0.206558 S.D. dependent var 0.070021
S.E. of regression 0.062372 Akaike info criterion -2.586328
Sum squared resid 0.124487 Schwarz criterion -2.368636
Log likelihood 52.84706 Hannan-Quinn criter. -2.509581
F-statistic 3.342978 Durbin-Watson stat 2.048078

Prob(F-statistic) 0.021422
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Null Hypothesis: GT has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.680411 0.0358
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GT)
Method: Least Squares
Date: 07/17/18 Time: 12:42
Sample (adjusted): 2008Q2 2017Q4
Included observations: 39 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
GT(-1) -0.565315 0.153601 -3.680411 0.0008
C -0.003715 0.008679  -0.428041 0.6712
@TREND("2008Q1")  0.000186 0.000378 0.490556 0.6267
R-squared 0.278560 Mean dependent var 0.000558
Adjusted R-squared 0.238480 S.D. dependent var 0.030460
S.E. of regression 0.026581 Akaike info criterion -4.343418
Sum squared resid 0.025436 Schwarz criterion -4.215452
Log likelihood 87.69666 Hannan-Quinn criter. -4.297505
F-statistic 6.950104 Durbin-Watson stat 1.802283
Prob(F-statistic) 0.002803
3.0LS
Dependent Variable: LNYT
Method: Least Squares
Date: 07/13/18 Time: 21:28
Sample: 2008Q1 2017Q4
Included observations: 40
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 10.31426 0.241575 42.69596 0.0000
LOG(S) 0.436334 0.075420 5.785403 0.0000
LOG(DM) -0.061665 0.105088 -0.586788 0.5609
R-squared 0.566845 Mean dependent var 11.82359
Adjusted R-squared 0.543431 S.D. dependent var 0.088185
S.E. of regression 0.059587 Akaike info criterion -2.730727
Sum squared resid 0.131372 Schwarz criterion -2.604061
Log likelihood 57.61453 Hannan-Quinn criter. -2.684928
F-statistic 24.20985 Durbin-Watson stat 1.059831

Prob(F-statistic) 0.000000




112

Dependent Variable: GROWTH

Method: Least Squares

Date: 07/11/18 Time: 19:45

Sample (adjusted): 2008Q2 2017Q4
Included observations: 39 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
C 6.665813 1.586038 4.202809 0.0002
GT 1.309132 0.317758 4.119907 0.0002
LOG(S) 0.230017 0.072471 3.173905 0.0032
LOG(DM) -0.198271 0.109359 -1.813026 0.0787
LOG(YO0) -0.635814 0.148943  -4.268837 0.0001
R-squared 0.465324 Mean dependent var 0.006047
Adjusted R-squared 0.402421 S.D. dependent var 0.053829
S.E. of regression 0.041611 Akaike info criterion -3.401685
Sum squared resid 0.058871 Schwarz criterion -3.188408
Log likelihood 71.33286 Hannan-Quinn criter. -3.325163
F-statistic 7.397481 Durbin-Watson stat 1.555515

Prob(F-statistic) 0.000213

4. Error Stationary (Unit Root Test)

Null Hypothesis: RESIDO1 has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.230989 0.0020
Test critical values: 1% level -2.632688

5% level -1.950687

10% level -1.611059

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESID01)

Method: Least Squares

Date: 07/17/18 Time: 12:47

Sample (adjusted): 2009Q2 2017Q4
Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

RESID01(-1) -0.583641 0.180638  -3.230989 0.0030
D(RESIDO01(-1)) 0.332759 0.194774 1.708436 0.0979
D(RESIDO01(-2)) -0.048785 0.186304 -0.261856 0.7952
D(RESIDO01(-3)) 0.087920 0.156606 0.561409 0.5787
D(RESIDO01(-4)) 0.562580 0.152115 3.698377 0.0009
R-squared 0.683664 Mean dependent var 0.003823
Adjusted R-squared 0.641486 S.D. dependent var 0.062862
S.E. of regression 0.037639 Akaike info criterion -3.589966
Sum squared resid 0.042502 Schwarz criterion -3.367773
Log likelihood 67.82440 Hannan-Quinn criter. -3.513265

Durbin-Watson stat 2.265824




Null Hypothesis: RESID02 has a unit root
Exogenous: None
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.176347 0.0024
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESID02)
Method: Least Squares
Date: 07/17/18 Time: 12:48
Sample (adjusted): 2009Q3 2017Q4
Included observations: 34 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
RESID02(-1) -0.933571 0.293914  -3.176347 0.0035
D(RESID02(-1)) 0.472624 0.282028 1.675806 0.1045
D(RESID02(-2)) 0.083281 0.241679 0.344593 0.7329
D(RESID02(-3)) 0.024561 0.182812 0.134351 0.8941
D(RESID02(-4)) 0.498330 0.160468 3.105474 0.0042
R-squared 0.732211 Mean dependent var 0.002023
Adjusted R-squared 0.695275 S.D. dependent var 0.050152
S.E. of regression 0.027685 Akaike info criterion -4.200816
Sum squared resid 0.022227 Schwarz criterion -3.976351
Log likelihood 76.41387 Hannan-Quinn criter. -4.124267
Durbin-Watson stat 2.206676
5.ECM
Dependent Variable: D(LNYT)
Method: Least Squares
Date: 07/13/18 Time: 13:42
Sample (adjusted): 2008Q2 2017Q4
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.008384 0.005378 1.558806 0.1280
D(LOG(S)) -0.045097 0.131919 -0.341851 0.7345
D(LOG(DM)) 0.583789 0.085285 6.845146 0.0000
RESID01(-1) -0.143041 0.105435  -1.356672 0.1836
R-squared 0.660863 Mean dependent var 0.006047
Adjusted R-squared 0.631794 S.D. dependent var 0.053829
S.E. of regression 0.032663 Akaike info criterion -3.908224
Sum squared resid 0.037341 Schwarz criterion -3.737602
Log likelihood 80.21037 Hannan-Quinn criter. -3.847006
F-statistic 22.73438 Durbin-Watson stat 2.054783

Prob(F-statistic) 0.000000
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Dependent Variable: D(GROWTH)

Method: Least Squares

Date: 07/13/18 Time: 21:42

Sample (adjusted): 2008Q3 2017Q4

Included observations: 38 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
C 0.006683 0.005101 1.310271 0.1994
D(GT) 0.710115 0.279988 2.536238 0.0163
D(LOG(S)) -0.008439 0.122371  -0.068964 0.9454
D(LOG(DM)) 0.359133 0.125429 2.863234 0.0073
D(LOG(Y0)) -0.746067 0.136732  -5.456433 0.0000
RESID02(-1) -0.471491 0.200069  -2.356645 0.0247
R-squared 0.872303 Mean dependent var 0.003306
Adjusted R-squared 0.852350 S.D. dependent var 0.077688
S.E. of regression 0.029852  Akaike info criterion -4.041200
Sum squared resid 0.028516 Schwarz criterion -3.782634
Log likelihood 82.78280 Hannan-Quinn criter. -3.949204
F-statistic 43.71856 Durbin-Watson stat 2.066646
Prob(F-statistic) 0.000000
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