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PIMSIRI THONGSOM: THE ECONOMIC EFFECTS OF SOCIAL WELFARE

BURDEN ON CORPORATE INVESTMENT. ADVISOR: ASST. PROF.

WORAWET SUWANRADA, Ph.D., 130 pp. 4

This thesis aims to study, by means of economic framework, the effects of
corporate welfare burden on private investment in Thailand. We focus on mandatory
corporate welfare i.e. Social Security Fund, Workmen's Compensation Fund as well
as voluntary corporate welfare i.e. Provident Fund. Furthermore, we use quantitative
analysis to analyze the effects of corporate welfare establishment on aggregate
private investment and sub-aggregate private investment in Thailand by “Ordinary
Least Squares” (OLS) and “Cointegration and Vector Error Correction Model”
(VECM). Data is time series from 1977 to 2007. In addition, we analyze effect of
corporate welfare contribution burden by using OLS. Time series data from 1992 to
2007 are used in this analysis. The explanatory variables in model are Corporate
Welfare Contributions, Gross Domestic Product, Cost of Capital and Real Wage.

Our findings show that; Firstly, mandatory corporate welfare establishment
negatively affect on aggregate private investment on the cther hand voluntary
corporate welfare positively affect on it. Secondly, corporate welfare contributions
burden both mandatory corporate welfare and voluntary corporate welfare
insignificantly affect on aggregate private investment. Thirdly, mandatory corporate
welfare negatively affect on transportation and communication sector. In conclusion,
voluntary corporate welfare negatively affect on wholesale and retail trade sector but

it positively affect on transportation and communication sector.
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AR (Wage)
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Al 1 a a v -dl | Y o ‘5
ANVUATANNNDE LL@ZL\?H@QV‘!ML?Nﬁllﬂuﬂqiﬂﬂnu GﬁQLLﬁﬁﬂLﬂu@Nﬂqiiﬁﬂﬂu

K=1-6K (15)
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Tunaun 4 1ludupaunisiasnenlalunisaniiunanisaasaniulsznatnnsg

ludnstiananig (Transverservality Condition: TVC)
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Hamiltonian function 1§isail
Max V (0)
Subjectto K = I — 6K
K(0) = K,
The Hamiltonian function: V(0) + A (I — 6K)
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=
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Tunisidszneunis (K) a1unsnasunglidn nisasyugnsaesaniulsznaunig Ae nasing
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Pl = NIadUNIALANTU T 2111 W.A. 2531 (Private investment)
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Cointegration and Error Correction Model
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Liet=c'e 29
Bk

e€=y-39

9y =xp

1mgl

. o
£ = AlsAainlARall
y = faudimnu

x = AauLlesiu

g = AduilszansuasFaiils

fauazlgidn

e'é = y'y —2B'x'y + Bx'xp’ (26)
et

B='0)"xy (27)

v
o

TunnsAnuaiall innnsmagausaeds OLS TnadnisulasAraasdauilslveslugll

a o -dl = o v oA
210901915 UTH (growth)  a89FauLls iNeAnwnansznuaInnsdnlidadannisussesuly
an1ulsenounissianIsaBAIARNTUEULGTN 8 LULANA8Y AB LULRNA8INIIANY
nALNTRlUIEAUNUNIA UATLULANAINIIAINUNIALBNTUIIEAIIINITNES 7 A19IN1T

Nam lesasnnissaliil
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G_PI; = By G_GDP; + Bi,G_CK; + BisG_RW; + Bi,D_CW_MANDA
+BisD_CW_VOLUN + B6;sD_CRISIS4041 + & (28)

LATNARAUAILAR OLS  IRRANHINANIENLTBINTEN9A U7 EUILNNIAA
mvzqaﬂ’13meuiuamuﬂizﬂ@umiﬁi@mmmumﬁLﬂﬂfnuﬁﬁlmﬂuﬂu 2 LULRNAEY AD N9
NARDUNANIZNLIBINTENNNTRUIBIATAANITUINIUNNALIALLAZNIAANAT LA TUNIg
NARDUNANITNLTBINITTNINNITRULBINS UUTTAUFIAN NBINURUNAUNY UATNBINY

Anragiasan laseannisma Ul

G_PI; = ByG_GDP; + BiG_CK; + BisG_RW; + By CWL_MANDA; + B;sCWL_VOLUN; +
B6;sD_CRISIS4041; + &; (29)

G_PI; = By G_GDP; + BiG_CK; + BisG_RW; + BisG_CWL_SS; + BisG_CWL_WC; +
BicG_CWL_PV; + B;;D_CRISISA041, + €; (30)

3.2.2.2 NMSNAFAUAIEIE Cointegration and Error Correction

Model nnsAnmsaedaiinisulasanaesdandslieglugilaas Logarithm of Real Term

v
a o

wazidunaulunimeaey 3 duneu lnadunauulsn Ae N13nAdaL Unit Root tenaday
-QII 9 Aﬁl o a ] 1 o 1 -QII 9

ANAsTzesdeya Wesandaudminasegianuniadauluninliiavunizesdays

@qanatinligiloyun Spurious Relationship 16 dumeuiiaas Aa n1smaaall Cointegration

IaNAAaLANNANA LS lusTaza1etasdoulls uazdunaugaving Aa N1IMAaaL Vector

Error Correction Model (VECM) wanagaunisdiuialuscasdurassulsinadndnas

a 9

v
o =

o e X
nwluseazena Tnavia 3 mum@umm@zmﬁmmmiﬂu

3.2.2.2.1 n1snadauU Unit Root
TunnsAnuniineunaztindeyadaiiudeyaaunsunan (Time Series Data) 1014l

o v = = a 1 . dll t3 % t:ll ¥
LULRNABNALABNNNITNAZAUAINNN A DY TNINUBNUBLA (stationary data) L‘W@iﬁ‘ﬂ@&lﬂﬂﬂ/ﬂ‘ﬂ

a

1
D2 a =

al dld = = A ¥ dl 1
HAMANLANNAINNNLADNUTNIN AD UDYANANRNEAIN (Mean: E(x,) = constant = p) AN

a

ANLUTTIUAIN (Variance: V(x,) = constant = ¢2)  BaZAIAMNLLTUTIUTINAD

(Covariance: COV (x;, Xps1) = EGte 1) Xprior 1) = Ok — ) wasdanantanwsy lui

a

@08 IW (Non-stationary)  @1analiiiatlyyuimaruduwusylduiase (Spurious
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o

Regression) @M1 1#AN4105 t (t-statistics) ﬁm‘a‘LL@ﬂLL@\‘imﬂmmg’m (nonstandard

o

distributions) ¥ln31dm1991901M3974 (standard tables) tinlugAndszunniligneies
aniunsiif AL duiussenannasfidneusfuanuduiusiuunissansulil daefu
(Cointegrating relationship) T4aznnlfA1afia t way F @ unsoudaseanisilszunaanls

ANLUNA (Gujarati, 1995,p725)

= 2o o ol v . =

nisAnEilinnmeaauANTddesnnaesteyalaanimagey Unit Root ¥7e

uALANdNAUSIedaya (Orders of Integration) %ﬂumm@”‘lmﬁ Augmented Dicky-
< o aa = ada v o '

Fuller (ADF) test TNWBNUNNNA1N21 Dicky- Fuller (DF) test FUUIENARLNY WEINT

AR ADF A1N130NAAALAT Unit  root LARluNstiNfaulsqu (Error  Terms) &
ANANALEIUILAUALNGS (Higher-order Autoregressive Moving Average Processes)

n1sMA&AL Unit root #2835 Dicky- Fuller (DF) test aginelfdaanumdn daA1dans

n A1 BuA Xy, Xy, ..., Xy SaAAanm 0l mantlaqiii asuneluinanrergaunnluiean

HaUNAINIINUIEAT LarARTuNIugN t 19an11aqiii Fandn NaruIung First-Order

Autoregressive: AR (1) wanatfluannismail

Xt = pXt—l +€t (31)
Tngl
X, = ANAINR

& = RITUNIUGN fadl ansuaessnsunuduiiiudaszanniu Antsuanuauuuilnfng

AnadeiniL 0 uazaaaulssau Ae 2 (e,~Nip(0,02))

p = ANUIUAIY

t =auouil 39 t =1, 2,....
‘Emﬂﬁ@uuﬁgﬂﬂummmmummm‘ﬁl il

Ho:p =1 (Non-stationary)

Hy:|pl <1 (Stationary)

. M= X o 1 vm dd a o 4
ﬂmaiiﬂmum?wmmuummmmim@ﬂmwmmmmunmumi (32) #9AN
Funmvirasiauls X, az iiualAaga (Random Walk) 6 e

AXt = 9Xt—1 +8t (32)
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Tngl
Xt - (1 + G)Xt_l + gt
p= (1+6)

=

&1 0 Tuannns (32) AAfluay wanedngn p TaNn3T (32) azdAniasndn 1 4
aun9naglfan X, Hpnudadasniw (stationary)

£ x, duuundwdeguisiaauldudeeialiuegdan (random walk with
drift) A suLLLSaalEE

AXLL = a+ 9Xt—1 + Et (33)

i X, Wunuiudduasdaonidudesialisuegson (random walk with

9

¥

drift) kariwn lNmINNLaITLEY (linear time trend) ANNNT0L T8 ULULANAD LA A9

AXLL = a’+ﬁt+9Xt_1 +€t (34)

Tneiag1udn Dicky- Fuller (DF) test N19MA48U unit root luann13annes 3
stluniy Aeannns? (32) (33) waz (34) @999 3 aunisRanuAgulunImaaaLAINi
a o ;:ll
@8N Fail
Hy: & =1 (Non-stationary)

Hi:60<1 (Stationary)

aal a 1 = . = 1o 9 = 1 aa . . nzll
A8N1IRANTUNIN X, a=d unit root vield M lAlaanNELANEDRA ¢ (t-statistic) 1
.

AuanlATuA NN zan W39 Dickey-Fuller (Dickey-Fuller table) wgaLiiuiuAfing

MacKinnon (MacKinnon critical values)

411RTN1IMAgaL Augmented Dicky- Fuller (ADF) test Taensutlasaunish (32)
(33) WAz (34) ‘LﬁgﬂLmuﬁ'é’wmzmumﬂ%aﬁmmmﬂ (autoregressive progresses) 1ag
mmﬁwﬁquﬂﬂugﬂ Lag (Ax;_;) Wl usaudseSunafani L‘ﬁﬂLLﬁhﬁt‘gM’]ﬁl@\i
Autocorrelation 2846341/97LNULN Hasannduanaes Lagged difference terms firindin

Z’/ ¥ IS dl o £ 6 1 4‘4' =
NN lUaNNIRRAz e NINNanasnn lHNAAIANNNARIALARD Y (Error Terms)

¥
a

anerouziilu Serially Independent azl@ifluannis (35) (36) uay (37) Aasalulil
AXLL = 9Xt—1 +Z?:1 ®AXt—1 +€t (35)
AX, = a+ 60X,y + X0 OAX, 1 + & (36)



AXLL = a’+ﬁt+9Xt_1 +Z?:1®AXLL—1 +€t (37)

o p A8 AP NAN TN EY (Optimal Lag) vi3a aruausouilslugil lag Al
RN zan T W sunauda luaunsldifatiyw Autocorrelationuazainannis
Augmented Dickey Fuller (ADF) Riiwatliasiautlsan (Lag) A v, P AX,; Taeinsiiia
wavfaessiusandn iy luaunisienisudlatioun Autocorrelation 289/7uLlsgN Tneen
'p LAASDNRNUINL R Lagged Value of First Differences %x‘i@o’mquﬂ]m Lag ﬁlmmmmﬁu
AKaike (1973) luAnfuuuafnlunismpaiueniges Lag fuanzauiiesdaiomnis
Uszanniiiianann Tnadanuuanneiidn AIC Criterion Teiignslunisinuans Ao

AIC = Log(62) + %p (38)
el
N = Anuudaya
65 = Variance of residual

p = AU Parameter Nlszannipn

anglafimun151438 AIC Criterion AN AKaike (1973) iatleyministlszanninng
Annniulyl (Overestimate) 18aA1RA U lS satiuluil 1978 AKaike a9 lANmMUIATUN
AN Lag IPEIN1INANTLNAINAT Schwarz's Bayesian Information Criterion (SIC) AN

a =< ° &

Ngm TAINGATANWIU AB
_ ~2 plnN

SIC = Log(65) + =~ (39)

G

N = Anuudaya

&5 = Variance of residual

p = A1UIU Parameter N13zuN04AN

3.2.2.2.2 nNgnmadau Cointegration
= a ¥ 1 o lﬂl o ?:/
wnnMmegauANiiatesn naesdayanudn doudsnldlunuudiaeeianun
A o | ‘= = o A o R S o gy : °
wiradaudsdoulugdaonuasilussdumaiu densaiiazin linnsssanuainuuanass
[ Y o o o‘d‘ 1 ¥ a . . =2
agldnalinatlgmiaauduiuginladufiase (Spurious  Regression) A4A NN9ONARSL
ANNANRUSITIAAEN NIz EZ81 WTa Cointegration test 16 @an1sAn®IATINAZINNIg

NARBLAMNANNUSTZZENTTUINaNTzangdaanisusaauluaniuszneun1siNfenns
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AIUNNALENTY YaN1saInuNIAlanTuluszaLuNuNA wazlusaatnninan Tnaasld
AansNaualag Johansen and Juselius (1990) Faiflunsnageun ldnnsdseunnisae Full
Information Maximum  Likelihood (FIML) Approach tWs1£an1stiaunsnilszgnsfldiu
WULSNAeNNFuLlsu1nngn 2 f LazaNNNTanA/aLNa1UIL Cointegration vectors b&
b % o Y 1 1 o [~ .
W‘iﬂujﬂuimﬂumﬁzqﬂ@ummuﬂﬂmﬂu Exogenous Variables wag Endogenous

Variables

n1ImAaay Cointegration JEUNNUFIUNIAINULLLAIAES Vector Autoregressive
(VAR) B98N 11701 T UaNN17 16 maid

AXt = AO + Zf__ll Tl‘-iAXt—l + ﬂXt_p + Et (40)

fa m=—[1-3" 4]
m=—[I-X7 A
ne

X, = nAmeFIesFuLLsF e aunn nx1 1eesauls

Ay = nAmeFIasANAT

I = ldentity Matrix

A; = Matrix 3959110 nXn Te9Amnaflimefassiauls o FZAUAIMNAFNT
p = S FUIANNAN TN A (Optimal Lag)

&= LIAAAFIIATANNAAIALARDL

Tun1sr A AN ENARE IELanIR1uIU Cointegration Vector @1xsanadas’ls
AINANAALTY (Rank) 289 Matrix Tt tag
1. #1 Rank 283 Matrix T 1w Full Rank §WAU n uanedn saudlsnnsalu Matrix X, &

o

ATUANLIR 1(0)

Q

¥ =

2. ti1 Rank 284 Matrix T W Zero Rank uan3d1 siautlsnnsnlu Matrix X, 1
ANANAUTLTIARENINTTEIZEND
3. #i1 Rank 289 Matrix T HAWANAL r waz 0 < r < n wdne31 sauilsly Matrix X, &

21191 Cointegration WL r
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s ldAanANAZaL Rank 199 Matrix 1 1m¢33 Likelihood Ratio @4ayldA&DR

nagaulAun Trace test TARANTUIANAGDRA Aprace WA Maximal Eigen Value Test @9

a 1 aa = | Y o .11
WANTEUIRNNANRDA Ay, mm@mwmﬂu@umﬂmmu

ATrace(r) = -T Z?=r+1 In (1 - jl) (41)
A r+1)= —TIn (1 — ir“) (42)
g

i ¥

T = auaudiaya

1; = A1lszantua89 Characteristic Roots ¥3aAN Eigenvalues N 18a1nnnsdszannianaas
Matrix Tt

n = ANUIFILL AN

= a o -é/
108 Arpace NannAgIulunImagan fall
Hy: AU Cointegrating Vector < r Vector
H,: Nanu9u Cointegrating Vector = r Vector
al a o d’l
WAL Aprax Nmmumgmslummmmu AN
Hy: AU Cointegrating Vector = r Vector

Hi: Ha1uau Cointegrating Vector = r+1 Vector

lunnsAneaFeiiazld Maximal Eigen Value Test Tun1s4nanuau Cointegration

Vector iWg1zHAMaNTAlUNMAgeLNANGT Trace Test a9 INANNFAT1UIR97AI 1591
Windu r+1 B lFaunsans1ua uIU Cointegration  Vector I@agnauiueun  wazldan

Likelihood Ratio (LR) Tun1311A1AaNan (Lag Length)

3.2.2.2.1 nsnmada Vector Error Correction Model (VECM)
RN Cointegration Wag Error Correction fanuiRendesiunumndnnis
294 Granger Representation Theorem N&19A8 BMNUAMNANTUSTIRAEN N ILIzEIZN0
(Cointegrating relationships) 39U INAReLUAIR AN INAT LIS e ReBLNe
m?ﬂ'?uﬁqiuizﬂ:z%wmﬁqLL‘}J:‘L‘WI@Liﬂéj@@ﬂmm‘zﬂzmqié’mﬂm?wm@@u Vector Error
Correction Model (VECM) %qﬁgmmummmmuﬁmm VAR i Cointegration AMNANNT

(40) wazauns@eUg LUl VECM 16Aan
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Ax; = ®;W,_; + Lagged(Ax,, Ay,) + &4,

(43)
Ay; = ®,W,_1 + Lagged(Ax;, Ay,) + &4 (44)

g
Wi i =x—a-— ﬁyt‘vﬁ‘@ Error Correction Term
x;, v, = fandsn lElunsAnen

1
2 o

®,, d, = Auisz@AndTafiAnlavingu 0 vise Speed of Adjustment

b

a o

E1t) &2 = U4 TellAnuanimidu White Noise

9

TunsAnunafaldsiaanimagaunistiudaluszazduiingnasninasssiauils
sraveng annsn@aulugians VECM 16 8 uiinanass TiluiuuananinisasunnAendy

TUIZAUNUNIA LATULLAIABINITAIYBNIALBNTUINYAIIINITHAR 7 ANUINITNAG LA AT

ALPI; =
eiO + Zf:l eilsALGDPi(t—s) + Z§=1 eiZSALCKi(t—s) + Zf:l 9i3sALRWi(t—s) +
Y1 0isAD_CW_MANDA; gy + ¥b_; 0;5sAD_CW _VOLUN;(¢—s) +

Y1 0i6sAD_CRISISA041;p—gy + P Wigr—1y + €41 (45)
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o

. . o = a = QIIQI a a
&aAx (Social protection) ImsvinnnsAnEIUssinAluginiale@endn1siaseLAUIANIg

Asmgiageuaziiluguaanisnisdnndrdnyeesdszinalng 1dun dszmagdu dezina

@

A9l TAnTu wardaany lusssunnn1agadannisusasuluganiuilsznaunig Lay

NANTENUAINN19L IUN1I9a T ER AT a AN T Ul udD Ul sznaunisluLAazlsvna 90

| 1%
a

denasioAdelunsazlssmaiageauuansneiuatinals

4.1 gaganisussnuluganulsznauniglulszinasng o

nnsapadanan1ssswlugnulsnaunisrasniAenTuluLAaz UL A H9ang

[ %

ARTAANITHINIUNTIATNAL WAZATAANITWINIIWANAANATIA TAEIATAANTTHININ1D 1

De

dlo ] 1 v -e:ll o o . 14 1
uﬂm‘wmLflumuélmyﬂummummmmﬂumimmu (work-relate protection) l#uA

=De

NM9ANAIIINIAULIALAY 18U WNANIW 9ITRLUAAINNITNINIY BaNAINTEdnIg
ANAZEINEINLAIINTWAITUNNINN971 (employment insurance W38 labor  insurance)
¥ ! ¥ a ' dl ! o © o v o
1A N3ANARINITHTINNIN UATNI19919911 Bausiazilszinasiniiuua 3 ludnemunidy
(mandatory basis) daun19AxATRIUNIMHaAINTUNUg MW Tnifudnezadaslais
;5 o o ' ¥ 2 dl ! télu/ vl ¥
TuiuNIeAnaeiusEndauIedauargndng aaludeuiigunalunanadsemaliinsld
1msnegslaiesaasiuedslunsdnadainisussnuluanuilsznaunisuuuasingla
Tnelunadeuargndwlifudnssslomilunisniseainsainnisdnadannisnipadagla

%3
fogl

va a

nsliansdss Tamhivanisduasasainadannisusssuluaniuilsznaunisiniu

1 v a

A A . | A a [y = Y
n919emaR EuAaRU (in-cash) TREUUAINNITBIRUNIAINUIEAIN LAT/AITEYNAN WAL/
A o %’/ é;g 1o ¥ a a rt:ll Yo ¥ o 2'/
weeiguna Mellanegiudssinnnisdunases waz@nsdszlaminldFuannisdunses dariu

=] v o a 1 =S o =) %
nsAnEadaRnisusauluan ulsznaunislulssinesine) AsInNANEINITANATEN
waz@nsilszlaaiingndnslafu saudeunastuyulunisdnadannisusesanuluaniu
L 1

dsznaunislulsemaditu dszmagenTds liudu dasne uazilsemalng 3alisneaziaan
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4.1.1 gr@pnsussnuluanulsznaumsluilssinadilu

% = = d Yar c a aa
NITANATIANNITINNIN ﬂimnwwam‘wLmzmmsﬁmuN@ﬂﬁ‘ﬂmumnmﬂmmm;

nnafuAsastiagnialinguNie National pension Gelinsduasasiu 2 sluuy tae guluuy

A . . tﬁl 9 v o o |9./tﬂ| o -QII [ Qlld
Len AR National pension program Gﬁﬂummmm‘mmmmmmmgwmﬁﬂum&lﬂ‘ummw

3
]

5219 20-59 T wazliinnsdumsesninadnslaungnendaluddundengseudng 60-64 1

Q

wazaadiunendalusdsdssmea Tnald@nsusylaminsdiasninmindy 792,100 wusied]
Tunn-2 Yundndns[duannunudaetietias 480 ey T9dnsniatadinisilaauulasmniu
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o
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nwlungud 2 ansnstif lFunailselomiannnis@eddamini 792,100 wusetlunganss

190 792,100 iustalsanAuRuisAnuiynanmi

uwnaeduulunisdnnisduasesguuuiniainiiegndns wiedns uaziguna lng
gnANguazunadRasRIuANNLWAGL 13,860 1wusainew dauiguiadnsiuannumnilaly
aNgauINAL 251000 229U ulun1sdnansdssland uardnesunuaiunisuiuisg

[ANTTVINNNA

a 2 s . i = v v ' v
s1uuuNa8s An Employee’s pension insurance 4 l1in1sAuAsatiignansluany

dsznaunisynau lasdiuiianivilsznaunisaiunsn l@ansdss Tamdinsfnainnnuun 16

[ a

Employee’s pension insurance Mansyszlamdnstlisnn nTaauaniannRulAeuaas
FADABIYNIININIUABIQNANY Feazanalifluyn 2 ihau A mFudniangszndng 60-64 tay

THFURWANINGL 1,676 lusamaw @andilsylaminsiinnnaninnioswiniuienas 125

[

293RUWIWYNITEN NN Runatlsylamli g mFugnd sy auaunnwanIw

1
1A A 1o Y v A

Tungui 1 visawiiuFeras 100 289RuinuynsigsIN NN AURuNa s TamliNRx
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Au5U

o a a
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a

e3¢
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AETIALNINLTRENT 75 YANTDIWNULNWIUNTUTTINTNEIADIANE N UANNLNLUA 3-35 1

=2 1 % A
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0.890G_GDP,—0.342G_CK,—0.207G_RW,—7.123D_CW_MANDA
(2.169) xx  (—0.384)  (—1.480) (—0.408)

G_PI7 ==
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Adj. R’= 0.145, F-Statistic= 1.237, Durbin-Watson= 2.639
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G_Plg =

—2.118D_CW_VOLUN—39.538D_CRISIS4041+9.105
(0.650) (—2.972) #x (1.489)

Adj. R'= 0.045, F-Statistic= 2.287, Durbin-Watson= 2.203
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5.1.2 HANTNARDUAQLI B Cointegration and Error Correction Model
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5.1.2.1 Han19nadau Unit Root
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= o A ' )y . =< 9 P e
@nesn naestayaizeld aunsoneasulilagnismagay Unit Root test aqdnwudn 6o
wilslaladAanuTiadasnan Non Stationary) fiazninnisud lalaeni1smuasisseaesaul s

uAtin lUnagaLd aunseiialFtananiANAIN 41u5un1amagall Unit Root 11in13@ns

U

ATl ld38Augmented Dickey- Fuller (ADF) Test

anuan1mageulun1en A1 luaianwan A dadun1mageuAaNAei

(Stationary) 189M3LLsA9) Tnen1sNANTEUIAT t @0A (1 statistics) AInNTIAgaY Unit
A aa . o PRIVEP o

Roots 3 giluviu Aa A1 t aiiaINN1IMAaaL Unit Roots N5y Level natilaifiuuatiumy

AaLTaLE (t-statistics for level With-out time trend) AN t 40AA1NN19MA48L Unit Roots 7

526 Level NIeniluud liumNa @iy (t-statistics for level With time trend) WwazAn t

@dRAa1nNzN1INARaL Unit Roots 7svsy first differences nsei i uunltiumsinanidadu

(t-statistics for first difference Without time trend) TauNALLFaLAeLANADB t AuANANg A

I 1 Aa a

(Critical Value) AMNAN9I9U8Y Mackinnon Wd9AANH t NANUILLAR AT URLNTIIATING A T

0 o v o

TeALUEgNATUTaLaY 99 (1% Level) 95 (5% Level) Waz 90 (10% Level) ANNANAL WAANIN

@

o o 1 = a ' o t:ll =2 IS A o v o
FULIAINANNELADETNIW HAN1INAREL WU FaudsnlElun AN NaUALANNANAUS

-
o o =

2 o A . . o

1891234A (order of integration) NAUALLALINU AR order of integration I(1) LL@szLﬂ‘mﬂ
=
FY

LA R YA o a v .
L@ﬂﬂ?ﬂqwsluﬂ’]qllLLmﬂm’N‘V]‘MuQ ﬂ?thNLLuQIuNm’]NLQ@’]Lsﬂ\?L@u (t-statistics for

%

=
AN
first difference Without time trend) Tnaiagiluanismaaauaasdoullsusiazsinlilunisem

5.169pa 14

ndl = = o ndld = a
R399 5.1 LAASHANTITAdaLAMNTLaDasN INTadsautsRd A ulaDasn InluA

oA & PR o a 9
LLmﬂWWQWMuQﬂ?mVLNNLLuQIuNW’]NLQ@WL?QL@H

Variables t-statistics for first difference Without time trend

neasunaenay | Pl | -3.212287 (0)** Pls | -4.42391(0)*

( PI,) Pl; | .4.683538(1)* Pls | .4.67817(1)*
PlI3 | 4.92736(0) Pl; | .7.22231(0)*
Ply | 5.803401(0) Plg | .3.98159(1)*

NARA LT NAATIN GDP; | -2.916313 (0)** | Pls | _5.40987(0)*

melulszine GDP, | 3 733494(1)*** Pls | .3.12858(1)**
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(GDP;) GDP3 | _3.72527(0)* GDP; | 2 88546(0)**

GDPy | 2 734325(0)* | GDPs | _5.34596(0)

puupasiladanis CKy | -2.075364 (0)** | CKs | -2.83545(0)***

HARYU CKz | -4.210967(1)* CKs | -3.18517(1)*

(CK;) CK3 | 2.70499(0)*** CK7 | -3.96743(0)

CKy | -3.109773(0)** CKg | 2.74782(1)**

Andnafiuiasaned RWy | 5386177 (1) | RWs | -5.91003(1)*
gndnsienau (RW;) | RW2 | 7.184704(1)* RWs | 6.08165(1)*
RWs | _4.83141(0)* RW7 | .10.9454(0)*
RW, | .6.472376(1)* RWs | _6.66226(0)*

fnn: Aunnulaedade Ineldllsunsu Eviews 6.0
UNAELIE): SEAUAINATEAATYNINATA 04 sxAuANE@esUEnge] uanelag; * = = AN
HeAATYN19aDiA ol 92ALANNITRTW 99% ,95% WAz IMNNANAL daur1luaalay Ae svALaN (Lagged

level) ANNZANANNAD SIC (Schwarz’s Bayesian Information Criterion)

5.1.2.2 dan1snmadau Cointegration

Aﬂl o 2'/ tﬂl v o -QII o o . .

LummnmLLﬂimumwhu@mmum Integrate NauAU 1 (order of integration 1(1))
4 a 4 do o , o4 v o e o
FafuldnuReulenandulunismaaey Cointegration ienageuANNdNRUsuaasauLls
Tuszazana lnalunismeaday Cointegration AXailaz 1435949 Johensen (Johensen, S.
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1A Cointegration  Vectors basagiduiu InguihnimageueandunisunAnaanueng
189A21141 (Lag  Length) Munnzanfildluuuuaiass VAR n131r1e1191 Cointegration
Vector 114 VAR Model Uazn1sunAdnilszansaasaudniusidanaaningzazeanlasy

n13U3uAN (Normalized Cointegrating Coefficients) Wa1

T UREULINTBINIINARDLFBININITUIAIAINNYNITRIANNET (Lag Length) #1
winvan FalunisAnenaiaiiazldan LR (Likelihood Ratio) fvaualas Sim (1980) las
- 4 L. 4 4
WARIHANIIANELUA9197 A.2 TUANARUAN A WL R119U Lag Length Msnzany by
n1sMAdaU Cointegration A8 Lag WinAL 1 TUUULIA1A89N19A99UNIALBNTURNNINIIN

LAZYNANTNNIINIINER NaIaIN1FauaL Lag Length ANz 4
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fURaUAeNT AB N1TU1R1WAU Cointegration  Vector 14 VAR Model Ingiituas
. x£| o 1 Qatﬂl v a A 1 aa
Johensen and Juselius T91L&1aAGDAN L lun1nagasld 2 15n Ae AN&0A Trace Test
WAz Maximal Eigen Value Test lunsel Trace Test flunisnnuualsl ansmgiumnan (H,)
1371191 Cointegration Vector WNiuuzan1nngn r daulunstiaes Maximal Eigen Value
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MauALaNNAgIuses (H,) A8 473U Cointegration  Vector WAL r+1 #4335 Maximal
) = on S = a Aoy
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AU r+1 NI E19130N910 U Cointegration  Vector Maagnauiuei fatiuluy
=2 ff/ é’d N Y 1 aa . . o . .
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- WULRNABINNIAIYUAIALLNTUANUIAAAIUNTIH HAUIL Cointegration Vector
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dl o o aa Y dl QI/ 6 @ 6 o . .
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2.124GDP;;—3.063CK,;—6.178RW,;,—0.559D_CW_MANDA,
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P11t=

+0.605D_CW _VOLUN,—0.734D_CRISIR4041,

(3.172) « (4.650) * (54)
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Adj. R°=0.481, F-Statistic= 3.879
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Adj. R°= 0.640, F-Statistic= 6.540
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2550.
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A13719N A1 LEAAINANIINARBLANNNLADYTN N85I IA83T Augmented Dickey-

Fuller Test
Private Variables | t-statistics for level | t-statistics for t-statistics for first
Investment Without time trend | level With time difference Without
trend time trend
Total Pl -1.935807 (1) -2.152968 (1) -3.212287 (0)**
GDP; -0.8693 (1) -1.626726 (1) -2.916313 (0)***
CK, -1.669996 (1) -2.951431 (1) -2.075364 (0)***
RW, -2.837029 (0)*** -2.788213 (0) -5.386177 (1)*
Mining and PI, -2.211275(0) -3.46096(3) -4.683538(1)*
Quarrying GDP, -3.038329(5) -3.394104(4) -2.733494(1)***
CK, -1.872268(2) -3.341195(1)*** -4.210967(1)*
RW, -1.487895(2) -3.833435(0)** -7.184704(1)*
Manufacturing Pl; -1.26909(0) -1.38106(0) -4.92736(0)*
GDP, -0.84755(0) -0.89603(0) -3.72527(0)*
CK, -1.28307(1) -1.88580(1) -2.70499(0)***
RW; -1.29533(0) -2.23991(0) -4.83141(0)*
Construction Pl, -2.416729(0) -2.754075(0) -5.803401(0)*
GDP, -1.783125(1) -1.797611(1) -2.734325(0)***
CK, -1.742402(1) -1.26792(1) -3.109773(0)**
RW, -2.9131(0)*** -2.986393(0) -6.472376(1)*
Transportation Pl -1.7457(1) -2.31419(1) -4.42391(0)*
and GDPs -1.26930(0) -1.09793(0) -5.40987(0)*
Communication CKs -1.66599(1) -2.58806(1) -2.83545(0)***
RWs -3.07082(0)** -4.65266(0)* -5.91003(1)*
Wholesale and Pl -1.28696(0) -1.62139(0) -4.67817(1)*
Retail Trade GDPg -1.21457(1) -1.43442(1) -3.12858(1)**
CKg -1.65705(1) -2.55187(1) -3.18517(1)**
RW, -2.25992(0) -2.45307(0) -6.28165(1)*
Banking, Pl -1.80603(0) -7.22231(0) -7.22231(0)*
Insurance and GDP, -1.53139(1) -2.05931(1) -2.88546(0)***
Real Estate CK, -2.41162(1) -2.27161(1) -3.96743(0)*
RW, -1.39964(1) -5.83561(0)* -10.9454(0)*
Services Plg -1.85856(1) -1.63769(1) -3.98159(1)*
GDPg -1.38558(0) -2.21862(0) -5.34596(0)*
CKg -1.46146(1) -2.12245(1) -2.74782(1)***
RWg -1.80451(0) -1.76270(0) -6.66226(0)*

1 Awaulaeddae Taaldlisunsu Eviews 6.0uuneme): seaunuTldadAtyniealia szt

dasiuf1e wanalng; 0 = AvpouETedAatA W sAuANTed 99% 95% uaz 9

ANNATAL d9uANlUILAY Ae FEAUAN (Lagged level) MUNNZANANAE SIC (Schwarz’s Bayesian

Information Criterion)




AT A.2 LAANNANIINAREL ANAINNENITBIAINAT (Lag Length) Awmsnzausiag

Likelihood Ratio (LR)

Private Variables Lag Length | Likelihood Ratio
Investment (LR)
Total Pl;,GDP;,CKy,RW; 0 NA
D_CW_MANDA,D_CW_VOLUN 1 336.7236*
D_CRISIS4041 2 48.63588
Mining and PI,,GDP,, CK,, RW, 0 NA
Quarrying D_CW_MANDA,D_CW_VOLUN 1 240.7683*
D_CRISIS4041 2 73.12867
Manufacturing Pl3,GDP;, CK3, RW; 0 NA
D_CW_MANDA,D_CW_VOLUN 1 257.3142*
D_CRISIS4041 2 50.33485
Construction Pl,,GDP,,CK,, RW, 0 NA
D_CW_MANDA,D_CW _VOLUN 1 243.5785%
D_CRISIS4041 2 59.23388
Transportation PI5,GDPs, CKs, RW 0 NA
and D_CW_MANDA,D_CW _VOLUN 1 258.4744*
Communication | D_CRISIS4041 2 52.73525
Wholesale and Plg, GDPg, CKg, RW 0 NA
Retail Trade D_CW_MANDA,D_CW_VOLUN 1 274.5436*
D_CRISIS4041 2 62.93231
Banking, PI,,GDP,,CK;, RW, 0 NA
Insurance and D_CW_MANDA,D_CW _VOLUN 1 214.5823*
Real Estate D_CRISIS4041 2 61.97096
Services Plg, GDPg, CKg, RWg 0 NA
D_CW_MANDA,D_CW_VOLUN 1 232.738*
D_CRISIS4041 2 66.38904

1 Awaulaegdde Taaldlisunsy Eviews 6.0
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A7 A.3 LARINANNINIANUIU Cointegration Vector fiagl Maximal Eigen Value Test

Private Investment Eigenvalue | Max-Eigen Critical Value
Ho | H statistic 95% 99%
Total r=0 r=1 0.917716 72.42961* 45.28 51.57
r=1 r=2 0.696783 34.60591 39.37 451
r=2 r=3 0.666052 31.80629 33.46 38.77
r=3 r=4 0.500511 20.13093 27.07 32.24
r=4 r=5 0.438597 16.74219 20.97 25.52
r=5 r=6 0.267508 9.027788 14.07 18.63
Mining and Quarrying | r=0 r=1 0.953178 88.78039* 45.28 51.57
r=1 r=2 0.835339 52.31205* 39.37 451
r=2 r=3 0.649314 30.38806 33.46 38.77
r=3 r=4 0.494064 19.75904 27.07 32.24
r=4 r=5 0.328312 11.54086 20.97 25.52
r=5 r=6 0.26703 9.008848 14.07 18.63
Manufacturing r=0 r=1 0.830262 51.4314** 45.28 51.57
r=1 r=2 0.732028 38.18926 39.37 451
r=2 r=3 0.580808 25.21338 33.46 38.77
r=3 r=4 0.561455 23.90447 27.07 32.24
r=4 r=5 0.448346 17.25019 20.97 25.52
r=5 r=6 0.161943 5.123401 14.07 18.63
Construction r=0 r=1 0.880863 61.697* 45.28 51.57
r=1 r=2 0.767919 42.35935** 39.37 451
r=2 r=3 0.672475 32.36955 33.46 38.77
r=3 r=4 0.556353 23.56904 27.07 32.24
r=4 r=5 0.362982 13.07775 20.97 25.52
r=5 r=6 0.19339 6.23252 14.07 18.63
Transportation and r=0 r=1 0.88388 62.44071* 45.28 51.57
Communication r=1 r=2 0.797882 46.36818* 39.37 451
r=2 r=3 0.66257 31.50554 33.46 38.77
r=3 r=4 0.508411 20.59326 27.07 32.24
r=4 r=5 0.41993 15.79361 20.97 25.52
r=5 r=6 0.314777 10.96232 14.07 18.63
Wholesale and Retail | r=0 r=1 0.919527 73.07526* 45.28 51.57
Trade r=1 r=2 0.849663 54.95139* 39.37 451
r=2 r=3 0.678442 32.90277 33.46 38.77
r=3 r=4 0.476746 18.78294 27.07 32.24
r=4 r=5 0.42777 16.1882 20.97 25.52
r=5 r=6 0.270345 9.140317 14.07 18.63
Banking, Insurance r=0 r=1 0.841021 53.33046* 45.28 51.57
and Real Estate r=1 r=2 0.821899 50.0367* 39.37 451
r=2 r=3 0.627308 28.62312 33.46 38.77
r=3 r=4 0.548124 23.03608 27.07 32.24
r=4 r=5 0.439524 16.79011 20.97 25.52
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r=5 r=6 0.238408 7.897982 14.07 18.63
Services r=0 r=1 0.958795 92.4869* 45.28 51.57
r=1 r=2 0.764634 41.95181** 39.37 45.1
r=2 r=3 0.697803 34.70365** 33.46 38.77
r=3 r=4 0.534986 22.20495 27.07 32.24
r=4 r=5 0.428495 16.22499 20.97 25.52
r=5 r=6 0.174424 5.558548 14.07 18.63

fnn: Aunnulaadade Ineldllsunsu Eviews 6.0
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