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ABSTRACT

This master project was aimed to investigate the relationship between tax and GDP or
Gross Domestic Product (which refers to the nation’s economic growth.) This research used an
economic dimension model which included studying the relationship of the information
pertaining to tax and GDP using Unit Root Testing, analyzing the relationship between the
nation’s long-termed tax and GDP and the rapid pace of adjustment to long-termed equilibrium
or short-termed relationship using Co-integration and Error Correction Model. The data used in
the study were annually secondary data from 1973 to 2006, totaling 34 years including income
form tax and the GDP.

The research results revealed that there was a long-termed relationship between the
income obtained from tax and the GDP. That is, one million — baht increase of the GDP resulted
in an increase in the income obtained from tax by 0.1540 million baht and vice versa.
This indicated that the tax collected by the government would increase or increase depending
on the country’s economic situations. The results of testing on the adjustment to the long-termed,
it short-termed relationship between tax and GDP showed that whenever any condition happened
to caused a long-termed tax income to deviate from the long-termed equilibrium. The adjustment
to the equilibrium of tax gradually reduced in each period by for -0.2694. This means that, in the
short-term, tax collection managed by the government or other departments concerned were not
efficient to work on this problem, lacking modern equipment and technology as well as effective
methods to encourage the tax payers to pay tax correctly and regularly including legal measure

to deal with those avoiding paying taxes.
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3. 58n135ANY1 Unit Root, Cointegration #18% Error Correction Model (A135M115
v94 Engle and Granger) Jaon1319T1sunsy Eviews 5.1 1fwasesfielunisiszuimue
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4.1 ﬂ]’ﬂ]ﬂuﬂgﬂII‘U‘U”QQﬁNﬂ‘Iiﬂﬂm]ﬂ‘liﬁﬂﬂ‘l

4.1.1 matvualszdumsine uazuvudraesiilFlunsinun
msimualszidunsdnyuiferisii lunaneuniedin s irnanisdnu1luase
i duldmwmmaginTonquimeduesugmand ndsnd 1§lszidunsanumuds
S nuudaesmassugia
TasumsmansygmaaiilFlunvuiiaesduaunisiFufier (A Single

Equation ) fio
T, = a + [ ,GDP, +e, 4.1)

4.1.2 finuaduilsildlunisfinm

b ¥ [
Tumsanyinseil ldlnsdmua daudsdaszuazdaundsarunlFlunisdnuilu

a e ¢

v ¥
ajsilfe maadwsinaasumeluldszma wnumsiduTamansugisvesdlszma) 1fud
= L4 —~ s é 4
mlsdasy nazswldnidemniumduiiudusaw Fernnrsasisasudronmiuaag

as [ o 1 =4 v a Y o o
ﬂ'J'lllﬁllW'l.lﬁiSﬂ'J'NTlUvM’ﬂ'lBﬂ'lﬂiﬂﬂﬂﬁﬂﬂm%ll')ﬂi’)llﬂ'ltﬂu‘l_lizn’lﬁ (MANAN 1.1)
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!!‘U‘Uﬂ'lﬁﬂ\i‘ﬂ‘liﬂ'ﬂu!!1!1]‘!]1?16\77]1\7!#514&119! uﬁﬂammﬁnwuﬁizn'msw"lﬁ'my

gnsaendanuauInsunelulsymeg

T, = a + fB,GDP, +e, @.1)
Tas 1T, = s1dnnnadeins @uum)
GDP, = nanfmaiuIasmaeludszms Gvm)
e, L AmAnaniey
' P
a = 1AM (Constant)
1 . - “
B, = maulszing

i1 e, WurmuuaadnSemInIAMAIRTBY (error term or residual)
vosdanls T, uazdaunls GDP, (A1t = 1,2,3,...,n) AozlinuNANAINNIAY n 62
. L4 -~ ﬁ‘ * ? * L 5
Mg, fusdualszding a1 g  AWBYININ (0 < B, < 1) fusrueaq

& e d v = - o
ﬂ’J'lllﬁllWHﬁi%‘M’J'Ni‘lﬂvMﬂ'l‘BEJ'lﬂi!m:’,Nﬂﬂﬂﬂl%ll'lﬁi’lllﬂ'lﬂiuﬂi:!‘ﬂﬁ

4.1.3 fimuazduunvesaunsnly
. 9 I 4
sinpvaunflFlumsiinredluafdiduaunsnuuduass nswldninn:

#3251 910 1U51ATU EViews 5.1 Ta8911n13 Scatter Diagram
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L4
aniulunisnaaey Cointegration uazd% Emor Correction Mechanism (ECM)
sufengluuuaunisiduase naz 19350 151szamA MUY OLS (LS - Least Squares (NLS and

ARMA))

o 3/ (% v a ° = d
42 mafunuNudeya uazmssanisdeyafierihliimney

4.2.1 iuswsINdeya

Py

[] Yy ¥ b4
doyan 19 un1s@nu1nsil lAuvinumnasdeyanAsgil (Secondary data) ie9n

M1i9d8 1915 web site YBINUITITUIIFAIT UIONUIBIIUIIFAITNINEITDS

tizandeya wisde 1enas MHIBU web site
1. nnldmiieins sz dninsunlszuu www.bb.go.th
aa Qo o =
anANINAY nsutigyINa www.cgd.go.th
51051 - 50310939 gninnudumsiliggningy
nsutigy¥nan
FIWIUATHYAT suImsuvls e ng www.bot.or.th

2. wandatanananly R 3 y
| vaFlizend dninnunaiznssunisiau)  www.nesdb.co.th
JzmA

(AT HYNASTINNIYITIA

422 msdafudeyaldnieufieninTinnzy

¥ ¥
- -

TunisSanisdeyalunisdnyiadifideyaildlunis@ayuiludeoyanaogil

(Secondary data) 1U®YNINIIE (Time series) 13znaudIu wiaduainaasaunisluilszina
- o o

(GDP) nazs1w 18nde1ns (Tax) 1R W ludandu T, = o + B ,GDP, + ¢, Taszoziom

@ o <
voataynh 191un15Any1 2516 — 2549 591 34 Obs.

4.3 5msfing
- 4 o a -, an : H
msanseideyaFulininTasiinsmaunsuglia lunisdnuiadeilldidenly
mata3in1s s ziniursugiiauua1nifi 56091 Unit Root Cointegration 1a¢ Error
. A ad P [ o ad a 4 aa
Correction Model tife91milu3in1sfildsuntswaninuinniinsdins isimass uglauuy

o - ” . N Y o
- AUAN (Traditional econometric analysis) ¥9msoviailyning fifd el niy
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[ ra . < Y
doyasynsNIAT (Time series data) HAnuME 11i1a (Non - stationary) (Fedeyadanilsunnin
[} (X% [ ' a I o 4 o a a a
daulngiinezlidnuaz ity e ldmanishinsizinnatalidszdninmuazai
) } 4 b 4
videdannniumatiamsimeimaassglianvuduan naasduasulumsimsizd 14

L A d’
R LYbAT

doynoynsuinm

( Time series data )

y

nareuANiivedeyn

( Unit Root Test )
Y y
doyaTinnwiie doya lufinamiie
( Stationary ) ( Non -Stationary )
Cointegration

A

Error corretion

' } 4
7NN 4.2 FUADUAITIATIEH Unit Root Cointegration 11922 Error Correction Model
(AIITNTT VDY Engle and Granger)

s

1 : gilems1¥ Talsunsu E-views anniuisodeny aminedoFosind w6

4.3.1 MmMINaasy Unit Root
v .5 9) 4 1 o t:i a 9 d' 9es o/ A
ABUIUITIAINATBUNDUIN ﬂ’)!!‘l]i'?’li’]'lﬁtlﬂ]?]lluﬁﬂliﬂill!')ﬁ'l'i’l!iﬂ‘lfllﬁmslﬂl311\3

(Stationary) #3%9 lii TaoTis1fiomnumuiovesdin “de wie <lite Bludydnuainig
- L4 d’
adiasaas 1@ Aadl
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auuAliAuls (X,) dnyue “He” (stationary) dauls (X,) sxiiquiaruiia

Mean : E(X() = U
Variance :Var(X,) = E(X,-u) = o
Covariance : E[(X = ulX,., ,u)] = %,

auuAlidanls (x,) dnwme «1iile” (Non - stationary) #auils (X,) sriiquauiia

Mean : E(X() = tu
Variance : Var (X ,) = E(X, - u) = to?
Covariance CE[(X, - uXX,,, - )] = 1y,

& o (K o = o P
Faozimu 1831AURAY (means) HozawLalsUsIuliA1AIN (constant) (HB1301
: 1 1 \ 1 1 J !
alaeulal Tuvaznsinanilslsausaunne (covariance) sxM31908IAUNAINTVUBYHY
1] 1 1 1 : J 1 d' - 3 = A'
¥99714 (gap) 3xMINAURaNN NI i ldusgiunmiifiaduess nozdmindeulyla
P & ' ﬂ o 1 d’ L 1 <t ! Ao
QRouTvniis il ldawind il aszuaunisiduquasnainezgn Sendt idnuuy

“Tyiile” (Non - Stationary)

14
A1SNATY unit root HUAMITaNATEY 1A Tasl¥n1snaaey DF (Dickey-Fuller

(DF) test) uazn1inaaeau ADF (Augmented Dickey-Fuller (ADF) test)

, - . 4 ;
1. MINAABL Unit Root 1A8ITNT (Dickey-Fuller (DF) test) HeTaun15Ndeanis

NATOUDY 3 AUNT (At level) AiD

&

=0X,_, te )]

&
I

a+6X_ +e )]

AX, = o +Bt+6X_ +es, 3)
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/a'y

1 4
TagmmislmesNAssminadey Av 6 Taedvuaauuagiulunisnaden Agil

H,: 0 =0
H:0=+0

fusteeuiyu Hyuaaed1 X, Gdnuae 1ile (Non - Stationary) 181910 8=(1- p)

luaunis X, = pX, | +¢, uaaeii a1 X, insulfeunlouiienanlasunilas

2. PIINATBY Unit Root sk antlsi 14 1un1sAny ) Tax oz GDP) atsdi 1414

N1INATOU ADF (Augmented Dickey — Fuller test) ni‘lumsuﬂmanms"fi 1n,2),0B) 1ﬁ’gn
UNuAZIENTZUIUNINTISAANY (Autoregressive Process) Taunsifudaulslugl Lag

(ax,.,) ¥ lududanlsesnedanitaie lilMifailynuies Autocorrelation yesdauls
mn’mﬁun‘i‘aqmnﬁwau Lagged Difference Term Fozrimnsawluaumsiuasiinanefios

Wl neriAnmnnanAeYU (Error Terms) i8numziily Serially Independent 921811y

aun1sh @), (5), (6) Al

)
AX = OX_ +ZoAX_ +e )
1=1
P
AX, =a+06X_ +ZoAX _, +e (5)
i=1
P
AX, =a+PBt+0X_ +ZoAX_ +e¢ 6)

i=1

Tagh p fie AnA IRz aY (Optimal Lag) 130 $1uaudmilslugil lag

oo P 9 Y o v 1t a .
niauvanzay Mlddrsumugu (£,) Tuaunis hinailymi Autocorrelation

Sy e

TagAmislmesNdsamsnaasy fie 6 Tasdmuaauudgiulunisnaaey deil

H,: €6

i
[

- H :6 =0
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asnareudit IR TasSsufisudaddves 6 fiduanl@fudimnzaluas
ADF %38/1A13n§A Mackinnon 1agnageudl dieataves 0 A l@nnauns @), G)
© awsaasaruiiu &3l 6 sufluay fezaunsoagd1ddr dfios 1, Fadunsseusy
H, 10z X, 9vR09il integration of zero 1ufie X, Hnumzils (Stationary) nazdusrlimunse

Ufias H,: 6 = 0 1&Aszminenawa x, Tdnwmz 1iils (Non - stationary)

4.3.2 mMInaae Cointegration #ag Error Correction Mechanism (ECM)
mnmivmﬂaummfiwm-t’j'ay,ahi’uﬁ'u M ldmunsadimuauuIniams
dsznmdimisiines 18 aesuuani fe 1. windeyaiinauils (Stationary) 92139
Uszinmnamniines 1882637 oLs Taeldaiaseqanusiwisasuarmduiuii
Aatusznivdaunlsareg I8iud uanin 2. sanisnageunawils (Sttionary) voedaya
wuh deyaii1diianyme Tiifls (Non - stationary) szfBaihimstszinasminfinesdaeis
Cointegration uaxmuu’mn’lunﬁﬂi"uﬁ’an’lﬁdqaﬂnmhszﬂ:ffu TA873% Error Correction

9
Mechanism ﬂa"lﬂ Al

1. MmameUANNTNRusluTIsTaze1? HIon133un 1 1d 18U (Cointegration)
9 ]
frdndsvisaeslidnyuz litfisfe1vee Fuiing1u'l&311 integration of the same
v * : [ 4 a 3 -3
order oz ianunandsEnIsisaes lufnu Iunezmuvunseaanudrforndv 114
9 ]
NNUUANANAINATINTBNMTTINFUFU (linear combination) VoA UIsNITETARY MU
. 2 aa a o (% . . 3 - = o o v
(stationary) ¥9nABIUIAAINYGINY Cointegration NUABNUANVTUNUT IUTToLs1ITENIN
a v Ado va g (IR} P P Py o o J
aulsaesdrniidnuus hidafezdsngihaudesanuiionn llvinmauduvesnaduus
[ | 4 v
Tuszezon “Gnumsits” asdirutidmmlsiiinssnegezgniien31nsil Cointegration
. 9
AUAIUYIUYD Engle and Granger 1NN Cointegration vausaeadansazidy
o dyﬂ ) i o .Y 1 o
asiifie A1 x, uaz v, dlueynsuna X, uaz v, szgnidenduiiususuvesnisiaulidaediy
9
(Cointegrated of order) IN51¥R¥UU Cointegration regression Afeimalianisdszuimad
o o ¢ 1 {4 o va 1 o
AnuduiusgaennszazeIsseynsuniidnyws litls Tasmisdessuuninitqasnin

¥

oy A o A'
TTUTYNIUNANHUSUY
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A1SNATU Cointegration 17 14 IUNIMAD (residuals) M38 €, MINAUNITOADBY

t

(regression equation) ¥I51A8In1INAneUn1ssInUd38/ U Cointegration Tinaaeunis

¥
nanauAsaun1sae 11l
Aét = }ét—l t v, 9

nazshehadafisa 1dves » llilSeudsususfimuizanlueisis ADF niedfuiings
Mackinnon Taofiauy@giudtevesnts 1ifin1ssau'1U&28fu @ull hypothesis of on
cointegration) Aie H, : ¥ = 0fiamnseasauiiulain y fianfluau szudn-2<y <o
udaiu fovdfias B, Fafeziirlugdeagud dauls@ifidnume hifia (Non - stationary)
Tuaunisdanainganfulid o8 u (Cointegrated) 8613 15A010 S1d2ufinde (residuals)
vaeauns (7) ity white noise 15179z 1¥n13MATOU ADF (Augmented Dickey — Fuller test)

-y Pl o o a oo e . . - ] o o
Tagauy@an v, vesaunis (7) TanduiuiBadudu (serial correlation) 131719z 1¥aun1s dail

2. MINATRUUHINITUIUAIGARUAIN (Error Correction Mechanism)

515‘;111]iﬁ’aﬂaaﬁmmﬁuﬁuﬁ%maﬂmwszu:ma ualuszezduernaziinseen
uenaaunIN 14 mazaiusinaidmauamamasuluaunisismduligromudi
AIAIANIAIAADUARLN N (equilibrium error) uﬁ:ﬁnmwm‘ffi1mmﬂmmﬂ§auf:"lﬂgn
wqﬁﬂsiuizu:ﬁy'uf'\”mzuzun'lv'i'ﬁ'ﬂumzﬁ1ﬁmmaﬁauﬂss’mﬁu1ﬂé’w AA8391381 (time path)
umﬁauﬂsmdﬁ:ﬂz"lﬁ'ﬁwiwamﬂmm‘jmmumnqaamws:ﬂzun uazdiszuuvzndu Ty
qaonmluszezers mandeulmvesdanlsediantasursdans szdesnsuaussdevuia
¥83IN1598AUBNARLN TN U Error Correction Mechanism H?ﬂﬂﬁiﬂﬂﬂﬁ'izﬂzéu (shot — term

. Y & & A A P
dynamics) ¥8e@ s luszuuaez 185udninavinnndisauusingasnm

° . & o i 4 o
HUU1ad3 (Error Correction Model : ECM) ‘lﬁl‘ﬂ'Llﬁ’J!!UUﬁ!%BNTENﬂ'M’JLHJ5

E 4
JTMINSTETAUAUITOZIM

AY, = o+ 7, AX + (o + )X - - @)Y, + 4, ©
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amsAnu luasiiifiedesnisnsufianudunuiseninsieldnidensde
a 4 & act oo dw Py

naadmauasmludszma FmaaeuTasiimaunsugiia Tasluuniiewunaildenns
¥ )

naaoL 3 Yuasu 1AuA (1) WaNIINAABY Unit Root INBABINITNIWTISUADAIUTURUT

vosdamlsi 1 lunsdnut Taofiorsantquanidauiianie litlsvesdnls 2) nams

NAADU Cointegration (AT Engle and Granger) IW0dAs1zHAIMTuRUT luszoz012

[ = LY a o 4 :: ° a 4

senIngwlAnisensiundadusiuaasaunslulsymg 3) Tuasugaie iinisains ey

E4
asuFududrgaasnmluszezend nSenwduius luszoedu #2038 Eror Correction

Mechanism (ECN)

5.1 Han1InAaadY Unit Root
. ad . g A Y P
A13NAABY Unit Roct AI071 Augmented Dickey Fuller Nianaaau1@mlsnee

o : L] 7] A' L 1] é L - . y -
iandAneniunddnyusiianie'ly dav1471 Akaike Information Criterion (AIC) Tun1s

£

@enAINNA IR IMUITaY (Optimal Lag) 1119491AA1A2I0A191 (Lag) HNINUA 8 lag
v I 4 ] 1

Tausunsmiusznaaoudoyai Order of integration 1AW 0 N30 1(0) Av N3ZAY Levels
Without Intercept and Trend , Levels With Intercept Without Trend U0 Levels With Intercept
and Trend WU31 N3TAY Levels 88351 Null Hypothesis (H,) doyaiidnuus hitie iiesen
1 d' o v d' = 9

#1 prob. 1 1AV INAIIAMIUTMIZI (11NNIARUINAIT N 0.1 uag v.2) nazluvaziAnadiy
111911171 ADF t- Statistic #1 1A91nA 1AM N NYT oM oUAuA1 MacKinnon Critical Values
WU31 A1 ADF  t-Statistic 91 149100158 1A 1 000 31A1 MacKinnon Critical Values

(91nM157199 5.1 UALAI5 19N 5.2)
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M39A 5.1 HAAINITHANAADU Unit Root 1a83% Augmented Dickey Fuller

Unit Root test Optimal Lag ADF statistic :Tax ADF statistic :GDP
At levels
None 3 1.8576 1.9149
Intercept 8 2.0438 3.2707

Intercept and Trend 8 -1.8722 -0.3333

AT : 9INNITAIUIN

AT 5.2 HAALAT 1% U89 MacKinnon Critical Values

Unit Root test Optimal Lag ADF statistic :Tax ADF statistic :GDP
At levels
None 3 -2.6443 -2.6443
Intercept 8 -3.2740 -3.2740
Intercept and Trend 8 -4.3743 -4.3743

AU 1INNITAIUIN

ifenudrfeyaddnuus lifls w&a91nn1INATOY U 35RY Level damarin1el
Tignnsmidnlsdnainlunaasusrwduiusiuldinsiwernir ldgilguimanis
naaeuiidaiousindeonss (Spurious Relationship) Farfudan Woyau WAL Order of
integration ﬁqaifu fio Order of integration MU 1 13 (1) fe ﬁszﬁ"u First Differences
Without Intercept and Trend , First Differences With Intercept Without Trend (105 £A1U First
Differences With Intercept and Trend WU731 ﬂﬂlﬂ T Null Hypothesis (H,) ﬁi £A1 First
Differences With Intercept and Trend GDP 1 lag 8 i 1feyafignuazdls u sedummnfesty
# 99% 11f8991n1 prob. 71 1@vMMITA MUY 0.0014 Feilwteend 0.01 (1InmIARUIN
a15197 ¥.3 1Az v.4) naziiier1A1 ADF ¢ Statistic 118910 13A AT sufeniunn
MacKinnon Critical Values W11 fi1 ADF t- Statistic #£111911f111 5.2796 ¥11A31 A1 MacKinnon

Critical Values 11101 4.3943 (3109131949 5.3 HATA1I19N 5.4)
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MI9N 5.3 UAAINITWANAADL Unit Root 1A8I5 Augmented Dickey Fuller

Optimal ADF Optimal ADF
Unit Root test
Lag statistic :Tax Lag statistic :GDP
At first differences
- None 8 -0.0137 2 0.5710
Intercept 8 -1.3382 1 -1.7157
Intercept and Trend 7 -3.3267 8 -5.2796

L d

wueme ;.  vaeia deyadiivdwgfisedu 0.01

Vv o

17 : 9IANTAIUIN

M15197 5.4 UAAIAT 1% Y99 MacKinnon Critical Values

Optimal ADF Optimal ADF
Unit Root test
Lag statistic :Tax Lag statistic :GDP
At first differences
None 8 -2.6648 2 -2.6443
Intercept 8 -3.7378 1 -3.6616
Intercept and Trend 7 -4.3743 8 -4.3943

01 : 9IPMIAIUIN

INNIINAAOU Unit Root (At Level , At First Differences) W31 First Differences
With Intercept and Trend GDP Tu lag 8 Soyaiifnuaiziia w szduarmidesiu 09% dnfunis
1idanls Tax uaz GDP lUin1smaaey Cointegration 819111 lugHlymmanisnaneud
fiarfloun1ndeiitensa (Spurious Relationship) FafoduiiuiFestndvestoyneynsuan
(Time series data) Wneziina1ulifiavesdoyn dafusel#itnisastsaeunannily

Cointegration 1A8N133% Graph line W0 190yalidnyM Cointegration 130 Taj
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MU : Fuum
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olaappppdBil.
2 2530

2520 25

[E=m TAX

7T 5.1 M3asnaeunmilu Cointegration Yo3AM11ls Tax iae GDP

#1001575 Graph line

2100109 5.1 #A91AN15ATITOUA1IMNIIY Cointegration Y8R Tax UDE
-, 1 : o @ h . o e & -
GDP #2833 Graph line U731 149 2 #1588 N¥ME Cointegration A9 WAIWFURUT 1UIF

] ¥ k4
ndeulna lindougiu Aniuisansmigateyaumaaauluvuneu Cointegration

5.2 HaMmIaedl Cointegration

o o

Tunsdmsieanuduius luszee12 a1u33n13 Engle and Granger Tasnis

[ 4 Vv d'
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4' Y ] -1 -y Y] d
21001WN 5.2 mwisastuie1dd s1eldndiensuashianmainansdu
el o o Jdo A Ao . . v o =
ngluilsematinnuduiuiiuluszozen nSelidnume Cointegration A1 error term 1 1@9 ]
mInsereAeguinugud
vinmihRruRaIamasuInaunsnlseuin JANIMATeY Unit Root WU
Y] : - s (Y o o 4' v d' ° o) [ Y]
Funlsaeadinnuduiuinuluszoze1d 1iieen1a1 prob. i 1A INNISAIMIMTAUMINY
J - v g i d' U -1
0.0083 FafianTosnd1 0.01 (31NAIANUINAITINA 7.2) HUIBANI318 TR INATe1nINAY
a o 'd a o a a o/ Y
naadmauaswmelulszmaiinnuduius lussorer Taeh GpP Wudmlsdassuas T

o/ é ) o/ o/ o/ dv
uﬂumuﬂsmu °INﬂ'lll'liﬂ!‘llUuﬁllﬂ'lil!ﬁﬂ»iﬂi'lllﬂllwuﬂﬁ AU

T, = -6,523.715 +0.1540GDP, (5.1)

t

& a < @ o o =
Fudumunsiuassdennuduiuilussozosznines e 1dvinnidensuas
& o '8 4' o LY Y A‘d‘d [ [ Y] -
waanuNNIaTINN1e Tudsund iene s a1nmaulseansnia unny 0.1515 uaneda
Y 4 - o A' 3 [
sasimsnldountlasluszezann fe Swaaduaiasnlullsemeniutiu 1 Sum ozl
‘; 3 (Y o - o
s1'ldndensmudu 0.1540 Euum Jluntndududimaansuaiulasuluilszmanang 1
Fruum v ldeldnEensanns 0.1540 AL (@1A15199 5.5 NMIARUINAITIN A.1)
NIINATBU Cointegration mﬂﬁi]tym Autocorrelation 0¥ Heteroskedasticity 1 13
s Jd'

dowAtlyviAsnaamsizezsi11¥e1 Eror 118 i ldIRAnInm mduiuifiudeT sz nited

wls9ase GDP nazalsaw Tax

VI]ﬂQﬁ 5.5 UaAINONITNANDU Cointegration 1Y Unit Root UDIAIANANIAIAADY

Dependent | Independent CoefTicient t - statistic 5 ADF va3min 1y
Variables Variables (standard Error) (Prob.) R nmmng -}7]
-6,523.715 -0.3435
T Constant (1,1643.07) (0.5792) 0.9857 -2.7106***
0.1540*** 47.0314%**
GDP (0.0032) (0.0000)

vueme -+ Alad A 0.01 (1% CV fip -2.6392)

1 VINAMISHIUIN
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5.3 wamInaaoU Error Correction Mechanism (ECM)
& - o a ar o 1 P a o o
Iilﬂ’llﬂi'l:ﬂﬂ?l'lilﬁil“l’ﬂl‘ﬁilﬁ:ﬂ:UTJSZWTNS'IUvlﬁil'lﬂﬂ'l‘ls!ﬂ'lﬂillﬂ:ﬂﬂﬁﬂﬂl"nil'lﬂ
r o a o P=1 @ o o i a‘: g
i’lllﬂ'ltldlllllizr‘ﬂﬁllﬁ’el U muﬂswummﬂﬁaunmmﬁnwuﬂus:tjzmauﬁa FINUUNIY

° Py I'd @ o ] @ e d a‘:
Minseseimsdiudndigqaenmluszezen viearwdunus luszesdu

M 5.6 LAAINANIINATOU Error Correction Mechanism ( ECM)

Dependent | Independent Coefficient t - statistic 2 F - statistic
Variables Variables (standard Error) (Prob.) K (Prob.)
-18,358.31 -3.2726%**
Constant (5,609.696) (0.0027)
D(T) 0.2393 12.9632*** 0.8723 84.2009***
D(GDP) (0.0184) (0.0000) (0.0000)
-0.2634 -3.0073***
Error (-1) (0.0895) (0.0053) |

[l
o _ o =

ey ;o= Jsdngd 0.01

o

AT : IPMTHIUIN

HO9ININANBU Error Correction Mechanism( ECM) '(T'lll‘liﬂl!ﬁﬂsilﬂllﬁilﬂ'li‘llﬂsi

£ 4
o4

o o o e‘: ' ) o o o 9 o
anuduiutluszezduszniee ldnigensuassaansuauiasumelutlszmea'ld g

d(T), = -18,358.31 +0.2393d(GDP), - 0.2694e, _, (5.2)

@ o

tVN- ' @ e d q‘: v -1 a
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A’ -~ U o/ Y A’ 1 A' P~ ) d'
s nglullszma e RosuinnaidulseAnsvesninduaaamasuiianiuaun
A o o 3 L 1 H o U 1

0.2694 Fameandesnundnnguini Awiwaaamdsulunsdsududigaasninluszey

9 o/ 9/ d' o o o an & a vy A -
snvzdesgnuialdannufesquaziiviedfignieada Femnsaeiuieldiuleianiylag
i lnsfsunlasseninneldndensfundatusiviasiunielulsemaluszozen
sonvinaasnInida sxiini1nT1veen1sUSuda (speed of adjustment) ¥e9318 l@n 10103

eidggaenmlussezemliayiiy -0.2694 (91n@13°199 5.6 AZNIARUINAIT A A.3)
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A ' o 4 o 3 1 o oo (4
ﬂ]ﬂw‘lﬁ n.1 uaAdyam E]ﬂﬂﬂ"li!ﬂaﬂu!lﬂﬁ\‘l !lﬁzﬂﬂﬂ’]uﬂ‘ﬂﬁﬂ'lﬁﬂ‘é)ﬂﬁﬂﬂﬂl“ﬂﬂ’]ﬁi’]ﬂ

Tusdlszma T wa. 2516 -2549

Mg Auum

M AT NansauNNIaIIN 3AIINY dRaIuYes
3 (&1mum) nlSsumlag aolulszinn nlSoumnlas 1)As(2)
M (%) (& miwm) (GDP) (%) (%)
4)) Q)

2516 24,440 222,110 11.0
2517 36,252 48.33 279,210 25.71 12.98
2518 35,019 -3.40 303,320 8.64 11.55
2519 39,260 12.11 346,520 14.24 11.33
2520 49,391 25.80 403,530 16.45 12.24
2521 60,252 21.99 488,230 20.99 12.34
2522 73,637 22.22 558,860 14.47 13.18
2523 88,473 20.15 662,480 18.54 13.35
2524 100,906 14.05 760,360 14.77 13.27
2525 105,076 413 841,570 10.68 12.49
2526 129,062 22.83 920,990 944 14.01
2527 136,246 5.57 988,070 7.28 13.79
2528 144,947 6.39 1,056,500 6.93 13.72
2529 154,202 6.39 1,133,400 7.28 13.61
2530 185,690 20.42 1,299,910 14.69 14.28
2531 241,745 30.19 1,559,800 19.99 15.50
2532 302,057 24.95 1,856,990 19.05 16.27
2533 385,742 27.71 2,183,540 17.58 17.67
2534 427,214 10.75 2,506,630 14.80 17.04
2535 456,572 6.87 2,830,910 12.94 16.13




13199 0.1 (AD)

62

i A um

2536 522,004 14.33 3,165,220 11.81 16.49
2537 614,406 18.66 3,629,340 14.66 17.07
2538 711,098 14.80 4,186,210 15.34 16.99
2539 781,772 9.94 4,611,040 10.15 16.95
2540 757,440 -3.11 4,732,610 2.64 16.00
2541 626,393 -17.30 4,626,450 -2.24 13.54
2542 625,353 -0.17 4,637,080 0.23 13.49
2543 669,632 7.08 4,922,730 6.16 13.60
2544 694,462 3.71 5,133,500 4.28 13.53
2545 785,574 13.12 5,450,643 6.09 14.42
2546 902,579 14.89 5,917,368 8.89 15.22
2547 992,700 9.98 6,489,847 9.67 15.29
2548 1,088,602 9.66 7,087,660 9.21 15.36
2549 1,249,536 14.78 7,813,050 9.28 15.99

fun: 1) atamsadensuligdnal AsTNIemndg

2) sumsurstszmelng

3) ANINIIUANZAITUMITRAILINTIATHFN AL AIAVUY YA
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2540 2541 2542 2543
sziamangiv SIHIURH | (%) | S1MIMAU | (%) | S1MIURM | (%) | SIHIURY | (%)
1. m¥einy 742.284.0 | 87.9° | 6409147 | 883 | 6098049 | 827 | 652,290.6 | 76.2°
1.1 minuan 276228.1 | 372 | 2148119 | 335 | 213,6947 | 351 | 2354254 | 36.1
1) midudynnozum 111,507.4 118,905.5 101,244.6 87,4212
2) mviRiifynnn 159,451.8 90,642.9 101,309.5 1373724
3) midu1A Taviday 5,268.9 5,263.5 11,140.6 10,631.8
1.2 minndou 466,0559 | 628 | 426,102.8 396,110.2 | 649 | 4168653 | 63.9
121 minwnedahl 176,812.4 197,639.1 157,799.8 157,416.7
1) min1am 553.6 4473 155.0 1543
2) o 4,561.6 2,895.8 2,770.9 3,255.5
3) miunﬂ'm‘;u 136.696.7 160,258.5 134,106.0 137,422.1
4 miyaheiams 33,000.5 34,037.2 20,767.9 16,584.8
1.22 aivimamy 183,398.3 161,000.7 171,133.4 173,887.6
1) mBgnuaziemuilgn 18,178.5 16,536.4 21,551.1 5,341.6
2) midud 21,074.5 22,841.8 24,757.1 26,088.0
3) mindosduithiiuoanosed | 7,522 6,944.8 6.394.8 7,3343
4 mimguimzimaunigy 28,279.9 25,487.7 22,784.6 23,139.8
5) mbinhamssdndaiiniy | 58,4855 66,939.2 63,873.6 61,298.4
6) mTIINMinM NN 13,213.5 6,308.5 9,113.5 13,147.1
7) misouud 28,112.9 8,896.2 13,043.9 24,126.7
8) min3ealnih 1,500.1 897.0 849.1 1,044.0
9) mBdnImIMDUA 0.0 0.0 4781 6435
10) m¥e0IMUINI 0.0 0.0 300.4 310.5
1 mamunnilinuboy 5,176.7 7,951.3 71043 10,361.4
12) 8uq 770.2 545.5 882.9 10521
1.23 mitiudud - oon 103,125.0 66,189.0 66,030.0 84,456.7
1) 81n3vIoENn 8.5 20.6 59.3 81.6
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1.24 msnvazoyyin 2,7202" 1,274.0 1,147.0 1,104.3
Dmluoyganadn 0.0 295.0 2517 288.2
D lueygianiamiu 0.0 695.1 609.5 507.3
| 3)duq 1,174.1 283.9 285.8 308.7
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1. miiong 6793007 | 77.6° | 753,0048 | 73.0° | 866,020.4 | 829 | 992,700.8 | 825
1.1 minuan 253,546.0 | 37.3 | 2794945 | 37.1 | 332,6850 | 384 | 4080756 | 411
D mERBynnasssum 97,008.1 103,312.5 111,418.6 128,800.9
2) miAvRTiAynna 139,502.8 157,245.4 199,711.5 247,658.7
3) muidil Tasion 16,935.1 18,936.4 21,554.9 31,618.0
1.2 miinndon 4257547 | 627 | 4735203 | 629 | 533,3354 | 616 | 5846252 | 589
121 milaanoia 143,706 156,250.9 161,175.6 189,096.9
D miEmam 144.3 114.3 49.0 85.3
2) ensiemui 3,158.9 4,033.9 5,295.5 674.1
3) miunduﬁ'u 127.835.2 138,617.3 143,277.2 162,435.1
HmEyspnoamz 12,467.5 13,485.4 12,553.9 19,832.4
1.22 mivimame 190,026.5 220,796.9 261,678.6 290,558.9
D i umzuemu ey 4,170.3 16,410.0 18,074.3 18,1443
2) miliiiad 29,572.0 31,3733 36,544.2 42,452.4
3) milinjosdunhiuonnosed | 80181 7,670.7 8,531.5 9,213.2
4 mitnquimzuraudoigy 25,4833 24,877.0 26,214.0 27,130.3
5) minniwmckinsasiiid | 62,7941 66,641.5 72,490.5 74,580.8
6) mimIInmiian1 NN 15,364.0 18,860.0 25,739.4 28,209.9
7 mdoous 27,198.3 37,196.5 46,029.2 54,488.9
8) aiinioa iy 13234 1,544.5 2037.9 2,435.6
9) midnIoIumE 921.9 1,183.7 1,555.2 1,618.6
10) mBMDIMLIMS 304.3 309.9 6,871.5 13,1739
1iymmnnentiasdon 13,917.6 13,895.4 16,730.0 18,0136
12)8mq 959.3 834.4 860.9 1,097.4
1.23 nsauiudh - oon 90,4322 95.287.3 109,182.0 102,823.6
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2mluoyamniamiu 974.1 494.9 441.8 5915
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MANUIN Y

WanmIinaadl Unit Root

A19199 %.1 HAN1INAABY Unit Root At level (GDP)

Null Hypothesis: GDP has a unit root
Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.914918 0.9845
Test critical values: 1% level 72.644302
5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 09/08/07 Time: 17:47
Sample (adjusted): 2520 2549
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.021897 0.011435 1.914918 0.0666
D(GDP(-1)) 1.367754 0.202766 6.745488 0.0000
D(GDP(-2)) -0.854518 0.294305 -2.903512 0.0074
D(GDP(-3)) 0.254815 0.213986 1.190803 0.2445
R-squared 0.811511  Mean dependent var 248884.3
Adjusted R-squared 0.789762 S.D. dependent var 203829.6
S.E. of regression 93459.42  Akaike info criterion 25.85201
Sum squared resid 2.27E+11  Schwarz criterion 26.03883
Log likelihood -383.7801  Durbin-Watson stat 1.840453
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M13199 1.1 (D)

Null Hypothesis: GDP has a unit root

Exogenous: Constant

Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.270720 1.0000
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 07/27/07 Time: 14:01
Sample (adjusted): 2525 2549
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.095121 0.029083 3.270720 0.0052
D(GDP(-1)) 1.204871 0.230685 5.223005 0.0001
D(GDP(-2)) -1.115890 0.368507 -3.028139 0.0085
D(GDP(-3)) 0.309146 0.418050 0.739496 0.4710
D(GDP(-4)) -0.147747 0.429454 -0.344034 0.7356
D(GDP(-5)) 0.347195 0.542036 0.640538 0.5315
D(GDP(-6)) -1.639582 0.940064 -1.744118 0.1016
D(GDP(-7)) 1.945280 1.045867 1.860924 0.0825
D(GDP(-8)) -1.673418 0.735664  -2.274703 0.0380
C 77885.62 44159.46 1.763736 0.0981
R-squared 0.875671 Mean dependent var 282107.6
Adjusted R-squared 0.801074 S.D. dependent var 207946.7
S.E. of regression 92746.54  Akaike info criterion 26.00230
Sum squared resid 1.29E+11  Schwarz criterion 26.48985
Log likelihood -315.0288 F-statistic 11.73865
Durbin-Watson stat 2.490500 Prob(F-statistic) 0.000026
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M13190 .1 (M0)

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.333385 0.9846
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 07/27/07 Time: 14:01
Sample (adjusted): 2525 2549
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.024756 0.074256  -0.333385 0.7438
D(GDP(-1)) 1.097985 0.225184 4.875945 0.0002
D(GDP(-2)) -0.905226 0.366674 -2.468750 0.0270
D(GDP(-3)) 0.246764 0.394172 0.626029 0.5414
D(GDP(-4)) -0.043779 0.407662  -0.107390 0.9160
D(GDP(-5)) 0.133727 0.523591 0.255403 0.8021
D(GDP(-6)) -1.172131 0.922836 -1.270140 0.2247
D(GDP(-7)) 1.404936 1.030344 1.363560 0.1942
D(GDP(-8)) -1.382414 0.710805 -1.944857 0.0722
C -193780.4 161888.0 -1.197003 0.2512
@TREND(2516) 30240.27 17419.31 1.736019 0.1045
R-squared 0.897694 Mean dependent var 282107.6
Adjusted R-squared 0.824619 S.D. dependent var 207946.7
S.E. of regression 87084.96 Akaike info criterion 25.88734
Sum squared resid 1.06E+11  Schwarz criterion 26.42364
Log likelihood -312.5917  F-statistic 12.28450
Durbin-Watson stat 2.454694 Prob(F-statistic) 0.000027
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A13199 V.2 HANIINATADU Unit Root At level (Tax)

Null Hypothesis: TAX has a unit root
Exogenous: None
Lag Length: 3 (Fixed)

- t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.857638 0.9824
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211

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

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

Method: Least Squares

Date: 09/08/07 Time: 17:39

Sample (adjusted). 2520 2549

Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TAX(-1) 0.041597 0.022392 1.857638 0.0746
D(TAX(-1)) 0.883091 0.214427 4118369 0.0003
D(TAX(-2)) -0.491942 0.257914  -1.907389 0.0676
D(TAX(-3)) 0.167643 0.221035 0.758445 0.4550
R-squared 0.487431 Mean dependent var 40342.53
Adjusted R-squared 0.428289 S.D. dependent var 53442 93
S.E. of regression 40409.05 Akaike info criterion 24.17506
Sum squared resid 4.25E+10 Schwarz criterion 24.36189

Log likelihood -358.6259 Durbin-Watson stat 1.833719
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M3 1.2 (71D)

Null Hypothesis: TAX has a unit root
Exogenous: Constant
Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2.043855 0.9998
Test critical values: 1% level -3.724070

5% level -2.986225

10% level -2.632604

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

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

Method: Least Squares

Date: 07/27/07 Time: 13:56

Sample (adjusted): 2525 2549

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TAX(-1) 0.073142 0.035786 2.043855 0.0589
D(TAX(-1)) 0.671889 0.252571 2.660194 0.0178
D(TAX(-2)) -0.588680 0.310396 -1.896543 0.0773
D(TAX(-3)) 0.262178 0.346770 0.756057 0.4613
D(TAX(-4)) -0.554450 0.354070 -1.565933 0.1382
D(TAX(-5)) -0.029360 0.368533  -0.079667 0.9376
D(TAX(-6)) -0.119642 0.377169  -0.317211 0.7555
D(TAX(-7)) 0.057944 0.346283 0.167331 0.8693
D(TAX(-8)) -0.615944 0.282743  -2.178456 0.0457
C 28780.38 17981.97 1.600513 0.1303
R-squared 0.686471 Mean dependent var 45945.20
Adjusted R-squared 0.498353 S.D. dependent var 57047.27
S.E. of regression 40404.88 Akaike info criterion 24.34046
Sum squared resid 2.45E+10 Schwarz criterion 24.82801
Log likelihood -294.2558  F-statistic 3.649160

Durbin-Watson stat 1.907934  Prob(F-statistic) 0.013248




M131991 1.2 (#1D)

Null Hypothesis: TAX has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.872238 0.6386
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TAX)
Method: Least Squares
Date: 07/27/07 Time: 13:57
Sample (adjusted): 2525 2549
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TAX(-1) -0.332821 0.177766  -1.872238 0.0822
D(TAX(-1)) 0.793583 0.228287 3.476248 0.0037
D(TAX(-2)) -0.253669 0.308870 -0.821281 0.4253
D(TAX(-3)) 0.414459 0.312026 1.328285 0.2053
D(TAX(-4)) -0.320260 0.327411 -0.978158 0.3446
D(TAX(-5)) 0.044487 0.325748 0.136569 0.8933
D(TAX(-6)) -0.026855 0.334188  -0.080358 0.9371
D(TAX(-7)) 0.128644 0.306137 0.420216 0.6807
D(TAX(-8)) -0.615456 0.248723  -2.474466 0.0268
C -119346.5 65768.35 -1.814649 0.0911
@TREND(2516) 15076.29 6497.378 2.320365 0.0359
R-squared 0.773556 Mean dependent var 45945 .20
Adjusted R-squared 0.611811  S.D. dependent var 57047.27
S.E. of regression 35543.22  Akaike info criterion 24.09507
Sum squared resid 1.77E+10  Schwarz criterion 24.63137
Log likelihood -290.1883 F-statistic 4.782549
Durbin-Watson stat 1.924438 Prob(F-statistic) 0.004190
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19197 V.3 WANISNAABY Unit Root At first differences (GDP)

Null Hypothesis: D(GDP) has a unit root

Exogenous: None

Lag Length: 2 (Automatic based on AIC, MAXLAG=38)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.571011 0.8340
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 07/27/07 Time: 14:12
Sample (adjusted): 2520 2549
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) 0.041649 0.072938 0.571011 0.5727
D(GDP(-1),2) 0.526236 0.184396 2.853833 0.0082
D(GDP(-2),2) -0.449741 0.197300  -2.279477 0.0308
R-squared 0.259157 Mean dependent var 22739.67
Adjusted R-squared 0.204280 S.D. dependent var 109824.0
S.E. of regression 97966.45 Akaike info criterion 25.91728
Sum squared resid 2.59E+11  Schwarz criterion 26.05740
Log likelihood -385.7592 Durbin-Watson stat 1.879350
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M99 0.3 (719)

Null Hypothesis: D(GDP) has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.715796 0.4137
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 07/27/07 Time: 14:13
Sample (adjusted): 2519 2549
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.180790 0.105368 -1.715796 0.0972
D(GDP(-1),2) 0.491212 0.184364 2.664361 0.0127
C 53760.40 28359.85 1.895652 0.0684
R-squared 0.214228 Mean dependent var 22621.94
Adjusted R-squared 0.158101 S.D. dependent var 107980.0
S.E. of regression 99077.13  Akaike info criterion 25.93695
Sum squared resid 2.75E+11  Schwarz criterion 26.07572
Log likelihood -399.0227  F-statistic 3.816868
Durbin-Watson stat 1.632913  Prob(F-statistic) 0.034210
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M99 2.3 (7o)

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.279644 0.0014
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 07/27/07 Time: 14:14
Sample (adjusted): 2526 2549
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -3.075463 0.582513  -5.279644 0.0001
D(GDP(-1),2) 2.883410 0.474515 6.076544 0.0000
D(GDP(-2),2) 2.152350 0.554365 3.882547 0.0019
D(GDP(-3),2) 2.140951 0.456643 4.688455 0.0004
D(GDP(-4),2) 2.003970 0.431227 4.647135 0.0005
D(GDP(-5),2) 2433704 0.579366 4.200633 0.0010
D(GDP(-6),2) 0.934306 0.513825 1.818334 0.0921
D(GDP(-7),2) 1.674773 0.549710 3.046650 0.0094
D(GDP(-8),2) 1.607127 0.596494 2.694287 0.0184
C -357882.2 89894.85 -3.981120 0.0016
@TREND(2516) 47698.59 9237.938 5.163337 0.0002
R-squared 0.816674 Mean dependent var 26840.83
Adjusted R-squared 0.675654 S.D. dependent var 122553.6
S.E. of regression 69795.95 Akaike info criterion 25.44810
Sum squared resid 6.33E+10  Schwarz criterion 25.98804
Log likelihood -294.3772  F-statistic 5.791193
Durbin-Watson stat 2.226270 Prob(F-statistic) 0.002164
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MINNA V.4 HANTNATBY Unit Root At first differences (Tax)

Null Hypothesis: D(TAX) has a unit root
Exogenous: None
Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.013786 0.6682
Test criticai values: 1% level -2.664853
5% level -1.955681
10% level -1.608793
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TAX,2)
Method: Least Squares
Date: 07/27/07 Time: 14:04
Sample (adjusted): 2526 2549
included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TAX(-1)) -0.003440 0.249556  -0.013786 0.9892
D(TAX(-1),2) 0.003221 0.313229 0.010282 0.9918
D(TAX(-2),2) -0.484025 0.308768  -1.567599 0.1378
D(TAX(-3),2) -0.188164 0.329727  -0.570667 0.5767
D(TAX(-4),2) -0.698806 0.324833  -2.151280 0.0482
D(TAX(-5),2) -0.513390 0.328284  -1.563860 0.1387
D(TAX(-6),2) -0.457104 0.316579  -1.443886 0.1693
D(TAX(-7),2) -0.065216 0.264467  -0.246594 0.8086
D(TAX(-8),2) -1.236471 0.404940  -3.053464 0.0080
R-squared 0.547522 Mean dependent var 6531.833
Adjusted R-squared 0.306200 S.D. dependent var 49240.25
S.E. of regression 41014.49 Akaike info criterion 24.36123
Sum squared resid 2.52E+10 Schwarz criterion 24.80300
Log likelihood -283.3348 Durbin-Watson stat 1.673046
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AV

A1T191 V.4 (A1)

Null Hypothesis: D(TAX) has a unit root

Exogenous; Constant

Lag Length: 8 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*
‘Augmented Dickey-Fuller test statistic -1.338215 0.5946
Test critical values: 1% level -3.737853
5% level -2.991878
10% level -2.635542
*MacKinnon (1996) one-sided g-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TAX,2)
Method: Least Squares
Date: 07/27/07 Time: 14.06
Sample (adjusted): 2526 2549
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TAX(-1)) -0.734912 0.549173  -1.338215 0.2022
D(TAX(-1),2) 0.585965 0.495665 1.182179 0.2568
D(TAX(-2),2) 0.094839 0.490977 0.193164 0.8496
D(TAX(-3),2) 0.329378 0.472023 0.697801 0.4967
D(TAX(-4),2) -0.206394 0.456365 -0.452257 0.6580
D(TAX(-5),2) -0.126319 0.410029  -0.308073 0.7626
D(TAX(-6),2) -0.149503 0.368736  -0.405446 0.6913
D(TAX(-7),2) 0.154107 0.294474 0.523330 0.6089
D(TAX(-8),2) -0.976969 0.427302  -2.286366 0.0383
C 28219.19 19052.70 1.481112 0.1607
R-squared 0.608817 Mean dependent var 6531.833
Adjusted R-squared 0.357343 S.D. dependent var 49240.25
S.E. of regression 39473.89 Akaike info criterion 24.29900
Sum squared resid 218E+10  Schwarz criterion 24.78986
Log likelihood -281.5880 F-statistic 2.420989
Durbin-Watson stat 1.706465 Prob(F-statistic) 0.066942
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A13197 U.4 (¢iD)

" Null Hypothesis: D(TAX) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 7 (Automatic based on AIC, MAXLAG=8)

t-Statistic Prob.*

‘Augmented Dickey-Fuller test statistic -3.326795 0.0850
Test critical values: 1% level -4.374307

5% level -3.603202

10% level -3.238054

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TAX,2)

Method: Least Squares

Date: 07/27/07 Time: 14:08

Sample (adjusted): 2525 2549

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(TAX(-1)) -1.804413 0.542388 -3.326795 0.0046
D(TAX(-1),2) 1.473883 0.462999 3.183338 0.0062
D(TAX(-2),2) 0.948268 0.471483 2.011244 0.0626
D(TAX(-3),2) 1.223456 0.408666 2.993781 0.0091
D(TAX(-4),2) 0.702929 0.363135 1.938476 0.0716
D(TAX(-5),2) 0.684240 0.336046 2.036152 0.0598
D(TAX(-6),2) 0.562745 0.253722 2.217958 0.0424
D(TAX(-7),2) 0.640945 0.268289 2.389009 0.0305

' ] -3479.467 24046.68 -0.144696 0.8869

@TREND(2516) 3103.915 1242.996 2.497123 0.0246

R-squared 0.604924 Mean dependent var 5940.040
Adjusted R-squared 0.367878 S.D. dependent var 48294 .23
S.E. of regression 38396.85 Akaike info criterion 24 .23851
Sum squared resid 2.21E+10 Schwarz criterion 2472606
Log likelihood -292.9814  F-statistic 2.551930

Durbin-Watson stat 1.933810 Prob(F-statistic) 0.052458
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AARUIN A

Han1Inaadl Cointegration a2 Error Correction Mechanism

M99 A.1 HANIINAAOL Cointegration

Dependent Variable: TAX
Method: Least Squares
Date: 07/12/07 Time: 1301
Sample: 2516 2549
Included observations: 34

Variable Coefficient Std. Error t-Statistic Prob.

C -6523.715 11643.07 -0.560309 0.5792

GDP 0.154046 0.003275 47.03149 0.0000
R-squared 0.985740 Mean dependent var 417580.4
Adjusted R-squared 0.985294 S.D. dependent var 354141.3
S.E. of regression 42946.31  Akaike info criterion 24.23031
Sum squared resid 5.90E+10 Schwarz criterion 24.32010
Log likelihood -409.9153 F-statistic 2211.961
Durbin-Watson stat 0.415243  Prob(F-statistic) 0.000000
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M9 A2 HANTINATOU N9 Error

Null Hypothesis: ERROR has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.710609 0.0083
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test [Equation
Dependent Variable: D(ERROR)
Method: Least Squares
Date: 07/12/07 Time: 13:10
Sample (adjusted): 2518 2549
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ERROR(-1) -0.290636 0.107221 -2.710609 0.0110
D(ERROR(-1)) 0.495998 0.171112 2.898674 0.0069
R-squared 0.283251 Mean dependent var 1647.791
Adjusted R-squared 0.256360 S.D. dependent var 28062.02
S.E. of regression 24150.31  Akaike info criterion 23.08244
Sum squared resid 1.75E+10  Schwarz criterion 23.17405
Log likelihood -367.3191 Durbin-Watson stat 1.872012
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131991 A3 MONIINATDL Error Correction Mechanism

Dependent Variable: D(TAX)

Method: Least Squares

Date: 07/12/07 Time: 13:13

Sample (adjusted): 2517 2549

Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C -18358.31 5609.696  -3.272603 0.0027
D(GDP) 0.239335 0.018463 12.96327 0.0000
ERROR(-1) -0.269413 0.089584  -3.007375 0.0053
R-squared 0.848792 Mean dependent var 3712412
Adjusted R-squared 0.838711 S.D. dependent var 51941.16
S.E. of regression 20859.97 Akaike info criterion 22.81556
Sum squared resid 1.31E+10  Schwarz criterion 22.95161
Log likelihood -373.4567 F-statistic 84.20094

Durbin-Watson stat 1.354813 Prob(F-statistic) 0.000000
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