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Abstract:

The study aims to know the effect of foreign direct investment on
economic growth in Algeria, the UAE, and Saudi Arabia, during the period:
2000-2019, Given that this period included many economic development plans,
and each of these countries issued legislations and laws and gave Guarantees
and incentives in order to attract more foreign direct investment.

In order to measure the effect of foreign direct investment on economic
growth in each of the countries under study, we have used both analytical
approach and econometric methods by applying the simple linear regression
model.

The Results showed that there is a long run relationship between the study
variables, but we have found that there is a negative impact of foreign direct
investment on economic growth in Algeria, and a positive effect of FDI on
economic growth in both the UAE and Saudi Arabia.



The study concluded that there is a need for reorientation of foreign direct
Investments towards the various sectors which have a positive impact on growth
in Algeria, in particular the non-oil sectors,
by giving a specific importance to the human resource as a necessity for
technology transfer.

Key words:

Foreign direct investment, Economic growth, Investment climate, Simple

linear regression.

Résumé :

L'étude vise a connaitre l'effet des IDE sur la croissance économique en
Algérie, Emirats arabes unis et en Arabie saoudite, au cours de la période :
2000-2019, étant donné que cette période comprenait de nombreux plans de
développement économique, et que chacun de ces pays a adopté des législations
et lois, et a donné des garanties et des incitations afin d'attirer davantage IDE.

Afin de mesurer I'effet des IDE sur la croissance économique dans chacun
des pays étudiés, nous avons utilisé a la fois une approche analytique et
économétriques, en appliquant le modeéle de régression linéaire simple.

Les résultats ont montré qu'il y a une relation a long terme entre les
variables de I'étude, mais nous avons constaté qu'il y a un impact négatif des
IDE sur la croissance économique en Algérie, et un positif impact en Arabie
saoudite et UAE.

L'étude a conclu a la nécessité de réorienter les IDE vers les différents
secteurs qui ont un impact positif sur la croissance en Algérie, en particulier les
secteurs non pétroliers,

En accordant une importance particuliére a la ressource humaine comme
une nécessité pour le transfert de technologie.

Mots clés :

Investissement direct étranger, Croissance economique, Climat

d'investissement, Régression linéaire simple.
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Dependent Variable: TC

Method: Least Squares

Date: 10/26/20 Time: 21:20

Sample (adjusted): 2000 2018

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 4. 529553 0.679413 6.666865 0.0000

IDE -0.000792 0.000410 -1.931595 0.0703

R-squared 0.179974 Mean dependentvar 3.383158

Adjusted R-squared 0.131737 S.D. dependentvar 1.546987

S E. of regression 1.441491 Akaike info criterion 3.668534

Sum squared resid 35.32426 Schwarz criterion 3.767949

Log likelihood -32.85108 Hannan-Quinn criter. 3.685359

F-statistic 3.731058 Durbin-Watson stat 1.384139
Prob(F-statistic) 0.070255
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Mull Hypothesis: R has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=3)

{-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.605302 0.5068
Test critical values: 1% level -3.886751

5% level -3.052169

10% level -2 666593
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Mull Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob*

Augmented Dickey-Fuller test statistic -2.744505 0.2318
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364
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Mull Hypothesis: D{IDE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.564314 0.0003
Test critical values: 1% level -4 571558

5% level -3.690814

10% level -3.2B86808
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Mull Hypothesis: TC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 {Automatic - based on SIC, maxlag=3)

t-Statistic Prob*

Augmented Dickey-Fuller test statistic -3.701155  0.0551
Test critical values: 1% level -4 728363

5% level -3.759743

10% level -3.324976
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Mull Hypothesis: D(TC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on 3IC, maxlag=1)

t-Statistic Prob*

Augmented Dickey-Fuller test statistic -6.391134 0.0004
Test critical values: 1% level -4 616208

5% level -3.710482

10% level -3.297799
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FPairwise Granger Causality Tests
Date: 10/27/120 Time: 18:38
Sample: 2000 2019
Lags: 2
Mull Hypothesis: Obs F-Statistic Prob.
DIDE does not Granger Cause DTC 16 0.5128284 0.6091
DTC does not Granger Cause DIDE 0.69635 0.5191
EViews10 gliy e aldeYhy dalll dlac) (e 1 ylaal)
bl ) LA :(4-10) a8y Jgaal)
Adaa Probabilité F., T-Fisher. il
L ADe 2ag Y 0.6091 0.51884 DTC —uw Y DIDE
L Al aa g1 Y 0.5191 0.69635 DIDE G ¥ DTC
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Ly gl Loadly s abaiBy) gail) o jdleal) oial) jlaiad) il Aaha @ JG Gl

toaddl laaiy) zdgad Yl

Bl Ll GS}A.U\ uas -1

@alai®¥) saill Jaza Ao IDE i) a1 i) 5l ddasl) A8all iy a6
p Ul J<al e elldy 2019 4le L) 2000 (g L sieal) 553l TC

TC, = Ay + A,IDE, + e,

cdua

-
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o308 Canlll o hgaill 8 gand) Jaall sas z3saill lasi) Jalas 1A, -
gasall A Jlsdall adl) aa ze, -
tehadd) jlaaiy) G.}}d s 1-1
A Aapaally il 23 el Cua (1) Aabeal) iy o B Views10 gl Aileinl
) el L) G ABall adl) sV zisal padi :(4-11) a8, Jgaad)

(2019-2000) 53l Aagradl b galaiy) gailly

Dependent Variable: TC
Method: Least Squares
Drate: 10/27/20 Time: 20:00
Sample: 2000 2019
Included cbservations: 20

Variable Coefficient =Std. Error t-Statistic FProb.

L 2.288586 1.216654 2. 785168 00122

IDE 2.21E-06 F.21E-05 01135732 o.9102
R-squared 0000716 Mean dependent var 24235000
Adjusted R-squared -0.054800 S. 0. dependant var 2. 795049
S.E. ofregression 2.897646 Akaike info criterion 5. 6532262
Sum squared resid 27¥2.4495 Schwarz criterion 5. 752835
Log likelihood -54 532652 Hannan-Cuinn criter. 5 672700
F-statistic o.012899 Durbin-Watson stat 1.F88828
Prob(F-statistic) 0910833

EViews10 malin Jde aldieWhy Galdl dlae) (et jaal)
F A laai¥) misas e Jgeand) i
TC, - + 3.388.31"_06*IDE,
(2.785) (0.113E -05)
n=19 R7-0.0007 F0.012 (.): t-statistic.
t Ag zaseill Cylil) aall Lygiaa lasle
Oyt dll s Gl
(el (g5li Ligina) O = HO: Age
(Ll e alias Ligias) O £HI1: Age
P e b g Ay sina Agilian) AN 55 Al aall of Badodlel Joaall o dan
O sl H1ALad Gy @l g HO adall dpajd (mdyi dag dagane Ciela Al p_ value G
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.3.38
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:").\.L\m:” )SM Caah tﬂliﬂj

(M\ Lﬁ}l-“‘-‘ bw) 0=HO0:A e

()SAAS‘ = alids LU.\:.A) 0 ¢H1:A1o

O Aok A o) maag Lo laag caase sVl Jalae of ZaadUoBlel Jpaall ey G
Goira st laad) Jalray Apagell 3 calaBY) saill Jamay sl ) L)
HO adall G b i diey 0.05 (e S0 ciela lly p_value dad DA (e @l =y Lilias)
7 3saill Aillae el Lesl LS %5 Aygina (g5iase die Liliaa) gsina e laad¥) Jalra of
sl Jama g Ll ) (g baals oy i) L) saly) of aadl 3 cgalaaiy)
Nalal) Jgdie a1 sa5 ¢(8.315-06) Ay gabaidY)

i) 2yl 5,080 G 138y <0.179974 J Ay sluse 45ad cela (R7 Jalead dpailly
T g dasime ()50 o a8 R? Jelaa (g 285 ¢ satll NV a2e e Lagily ia) jlanay)

sl Jare o figns aaad 2 sl 8 33 o) oAl dalse @l of T Basanas las digeaa

GSJA.'\SS 308 A ginalle
dd laal

(‘_,’JS dS.Ju Lﬁ}-‘“ CJ_,AJ) 0 =HO0: A,
0.05 (o SI a5 p_ value=0.91 il Adlaia¥) dagdll o)f Jaadtode] Jsaad) (e

5 dysine i die Lilaa) (gsine e zisall Of gl HO paall dpmh (s dies
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Mull Hypothesis: R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.756222 0.0117
Test critical values: 1% level -3.831511

5% level -3.029870

10% level -2.655184

EViews 10zalin Jde aldieVWhy Saldl dlae) (et jiaal)

il Hil)

O S8 g p_value=0.0117 Agllaa¥) dadll o Jaadli odlef Jsaall cila de DA e
(sall ALaY) Aluladl) (ginsall dic Byfie o) Aludis of of Al dump Jais Il 0.05
Cnslial) 7 3gatll o LE0) jplee Calisne W aliah Lcatly Hlasl dllia ()5S of Sy (b 4y
z3saill alay) Jolain sl oda 8. dadll 2 3salll cila e e alaieV) oSa Y 40l gt
A sradld ala) gaills piliadl  ooa¥) L) G AR Al Causlial

;g dsalll cfpiia Judw 4yl Ay —2

:IDE dlal) al) jldiad) Aadue

P SIS ) CilS Eus ADF LAl eha) Gl e Abudad) Ayyial duhay o6
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Mull Hypothesis: IDE has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.188254 0.2133
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

EViews10 zalip e aldeYhy Calll dae) et juaal)

Le 1385 [(0) (g5imall e Bifiase ye IDE dlade of Laadl odel Joaall mils DA o

Jaals pangll jia o geind Alulud) 4505 0.05 G 5ST s p_value=0.2133 Gaf oyl

p A Jsanll e ge gl ety 5V Aaall e ligall o haldly o sk byine Al

Jo¥1 AN el day Al e ADF i) :(4-14) a8; Jgaad)

Mull Hypothesis: DIDE) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prab.*

Augmented Dickey-Fuller test statistic -2.269319 01913
Test criical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

EViews 10zalin Jde alde¥Why Galdl dac) (e 1 jaal)

Slls 0.05 e 38T s p_value=0.1913 Alaa¥l el ) Jaadi el Jsanll e

a5 Byfiue Aluludl Jaady <I(1) JsY) Gyill die 3yfise yue IDE dlulid \@emmg 2y s

Al Aapall e il ) el

: ) Jganll b g ge geilial) culs
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Null Hypothesis: D(IDE,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based an SIC, maxlag=4)

t-Statistic ~~ Prob.*

Augmented Dickey-Fuller test statistic -4465216  0.0131
Test critical values: 1% level -4.616209

5% level 3710482

10% lavel -3.297794

Eviwes10 zaliy o alac¥ly aldl slac) ¢ : jhaall

0.05 (e sl 25 p_value=0.0131 dlaa¥) dadll o Laadt odel Jsaall o
LS 38 e 3yEiue IDE Alulud) of Aol 3 Jais Julls

ITC (galaiBy) gail) Jira Aluduie

;SIS bl culS Eua ADF sl eha) Gl oo Al 3 duhay a6

sshall Jlgd G s :(4-16) aB; Jgaal)

Mull Hypothesis: TC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

-Statistic Prob*

Augmented Dickey-Fuller test statistic -3.703872 0.0473
Test critical values: 1% leval -4.532508

5% level -3.673616

10% level -3.277364

EViews10 malin Jde alaie¥Why Saldl dlae) e 1 jiaall
A 0yedn La 1285 [(0) (s5iusall ie Bfise TC Al (f Jaadl oMlef Jsanll il Pla (g
0.05. (e yrual a5 p_value=0.0473
) -3
b i@V sail) Jamas sudliall iaY) Syl G Apad) A0l Al o st

i Aaagie BBy ellhg (gl
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Painwise Granger Causality Tests
Date: 10/27/20 Time: 20:44
Sample: 2000 2019

Lags: 2

MNull Hypothesis: Obs F-Statistic  Prob.
DDIDE does nat Granger Cause TG 16 528263 00247
TC does not Granger Cause DDIDE 059702 05673

EViews10

el e alaeYhy dalll dlae) (e jhaall

el Lol JLA8) :(4-18) &) Jgaal

R || Probabilité F.aT-Fisher. Oilaa i)
L A 2 0.0247 5.28263 DTC < Y DIDE
Ao ADe 2y 0.05673 0.59702 DIDE s Y DTC
EViews10 zalin Jde aldie¥Why Saldl dae) (a1 jaal)

sailly pilal) a1 L) G A Do dagi 4l abal Ll LA il el

0.05 (s ),..\ai Gl ‘5.\3\} p_value
aalg olal ‘f ADle =Y ,L;JLmﬁY\ gl

2 ALiaY) Aal 4t Lo 2ag cpapandl 3 galaiy)

Gy a1 LY o ol Al L U ke

Dkt 3 paileall AiaY) bl 300y Y gabai®V) sl Jaxe ol LoVl ekl asl cum

Jealsal) (e Al g aSatis dgleia) dadlall oY
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Y Ll el Y ane Cuivad Lega Ul
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Ll i) LN Qi b (5) s

Al ) ) Bl o Las

[0y (s5iuall i 3yiue TC Ll
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5 IDE j-&laall ¥ L) g aalyoladl 33w A Dle aag -
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:VAR AU jlaai¥) glad zigai-4

a1 L) o Al Auhal QuIVAR z3gal aay dalall milaill g g e
TC aba®Y) saill Jaray IDE il

iz Agaill Saliday aaan -

SC 5 AIC (5)lsmay (st Aruliall als sl

zisalll pals a0 aas :(4-19) ad) Jgand)

Lag LogL LR FPE AC 5C HQ

0 -202.5772 NA® 438e+08 2057215 2566872 2557709
1 -198.4676 6678022  435e+08*  2555845° 2084817  2557320°
2 1923091 4343030 5071e+0d 2566363 2614650  25.68836

EViews10 malin Jde aldie¥Why Saldl dlae) (et jaal)
z3saill dpulial) il dayn 8 lag=1 o bl el
VAR g igai paii

Bl el a1 ol 5 lida )y VAR zigal s EViews10  zaliyn Ll
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Sailly mdlaall ma¥) Sl G ABall VAR zigal ikl :(4-20) o) Jgaad)
(2019-2000) 58U Lygrud) B (g alaiiy)

System: UNTITLED

Estimation Method: Least Squares

Date: 10027120 Time: 21:33

Sample: 2003 2019

Included observations: 17

Total system (balanced) observations 34

Coefficient Std. Error t-Statistic Prob.

C(1) 0.129517 0.247845 0.522575 0.6054

C(2) -0.000213 0.000145 -1.470164 0.1527

C(3) 3.504012 1.280783 2735826 0.0107

C(4) 2523230 481.2401 0524318 0.6042

C(5) -0.235586 0.281467 -0.836995 0.4097

C(6) -771.8876 2486.895 -0.310382 0.7586
Determinant residual covariance 3.TOE+0O8

Equation: TC = C1*TC(-1) + C(2*DDIDE(-1) + C(3)
Observations: 17

R-squared 0133741 Mean dependent var 4 005882
Adjusted R-squared 0.009989 S.0D. dependentvar 3562912
S.E. ofregression 3.545071 Sum squared resid 175.9454
Durbin-Watson stat 1.284068

Equation: DDIDE = CdPTC-1) + CE*DDIDE(-1) + C(6)
Observations: 17

R-squared 0.051333 Mean dependentvar 2002353
Adjusted R-squared -0.084191 S.D. dependentvar 6610.801
S.E. ofregression 6883 463 Sum squaredresid 6.63E+D8
Durbin-Watson stat 2.041528

EViews10 zaliy e aldeYhy dalll dae) e i juaall
TC =0.12959*TC(-1y - 0.000213*DDIDE-1y + 3.504

DDIDE - 252.3228*TC(-1y - 0.235*DDIDE(-1y - 771.887
VAR gigal Algad candal) ajgill jLad) -

k) aysll Bl e pad e aSES o caay Haiall z3gall daa (e sl dal (e
A tall ColS s Jarque-Bera ,laa) e alacYL g il

bl aaigill LAl :(4-21) ?33 Jsaad)

Component  Jargue-Bera df FProb.
1 1.581920 2 0.4534

2 1.304357 2 0.5209
Joint 2886277 4 0.5770

EViews10 malip e aldeYhy Salll dae) et jsaal)
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Inverse Roots of AR Characteristic Polynomial
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DDIDE 3 TC 4laial :(4-3) Jsil

Response of DDIDE to TC Response of TC to DDIDE
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Uadl) ¢l Agjas il 1(4-22) ad) J gand)

Wariance Decomposition of TC:
Pericod S.E. TC oDIDE

1 3.545071 100.0000 0.000000
2 3.812994 86.44805 13.55195
3 3.816868 86.32338 13.67662
4 3.816914 86.32176 13.67824
5 3.816918 86.32160 13.67840

Wariance Decomposition of DDIDE:

Period S.E. TC DDIDE
1 G883 463 8.441442 91.55856
2 70G68.878 8.2363081 91.63692
3 7069.479 5.378385 91.62162
4 T069.565 8.378181 91.62182
5 TOG9. 566 8.37B8186 91.62181

Cholesky Ordering: TC DDIDE

EViews10 maliy e aldeYhy Calll dae) (e i juaall

% 13.55 _; aaluy DDIDE bl sia) L) cileria of kel Joaall e Jaady
Cibje v cigia)ll syl Ahy DA iy GlId aay o5 A0 byl 8 oalaBY) palll L g
S5l Jsh e las dlica cawi DDIDE ol
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Dependent Variable: TC
Method: Least Squares
Date: 10/28/20 Time: 11:42
Sample: 2000 2018
Included observations: 20
Wariable Coefficient Std. Error t-Statistic Prob.
C 1.442123 1.493071 0.962653 0.3485

IDE 0.000292 0.000165 1.767215 0.0941
R-sguared 0.147850 Mean dependent var 3754500
Adjusted R-squared 0.100509 S.0D. dependentvar 3439574
3.E. of regression 3262144  Akaike info criterion 5297286
Sum squared resid 191.5485 Schwarz criterion 5.396859
Log likelihood -50.97286 Hannan-Quinn criter. 5316724
F-statistic 3123049 Durbin-Watson stat 1.343958
Prob(F-statistic) 0.094142

EViews10 malin Jde aldie¥Why Salll dae) (a1 jaal)
t AU syl zhga e Jsanll g
TC= 1.442 +0.000292*IDE,
(0.962) (1.76)
n=20 R7-0.147 F-3.12 (): t-statistic.
Ay zigaill culll) aal) 4ygina jlidle
t o all caa Sl
(Liall sl Lisins) 0 = HO: Age
(Laall e Calids Lging) 0 £HI: Age
e Sl iy g Aygina Ailian) ANVS 53 el il aall o Jaadledel Jsaall (es Can
el Apaly el (HO adall dpaj (i 4305 0.05 g 58T cela lly p_ value dad Pla
D) Aad alasil S Gl dl 8 galai®V) salll Jare of lalinad 1,442 o 5yaall Jalal)
1442 0 dgglse oS bl aY!
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Mull Hypothesis: R has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.458231 0.0733
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

EViews10 zalip e aldeYhy Calll dae) et juaal)

1l il
HO: ¢ =1 3)fisa )
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oo ST Ay p_value=0.0733 Adlaal) dal) of aadl oMol Jsaall cilajie Pl (e
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z3saill sl Jslain Alall ol b adl) 2 3saill cilajie e alaie ) oSa Y a8l mitig
cbleY) A golai) paills bl ooal) L) G A duhal Caulial
i dsalll Cfpiia Jud g shial dusfpa-2
:IDE dlal) ial) jldiay) Aadue

: S bl colS Cum ADF L) ehal Gub Ge Aladuld) dylin) Ay a8

sshal) Jlgd S LAl :(4-25) a8 J gaad)

Mull Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 465420 0.3389
Test critical values: 1% level -4 532598

5% level -3.673616

10% level -3.277364

EViews10 maliy e aldeYhy Salill dae) et juaal)
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Le 1385 [(0) (ssimall e Bifiase pe IDE dludu of Laadl odel Joaall mils Pla o
Jaaly pangdl jia o gsiad Alulul) 4is 0.05 G ST o5 p_value=0.3389 daf »ygls
p AUl Jpanll 8 mam e gilial) cuil€y 1 Al e clig ) o hally o s 5 jine Al
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Mull Hypothesis: DIDE) has a unit root
Exogenous: Caonstant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

f-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.852658 0.0313
Test critical values: 1% level -4 571559

A% level -3.690814

10% level -3.2869049

EViews10 maliy e aldeYhy Calll dae) (e i juaall

Slliy 0.05 e yraal a5 p_value=0.0313 dllaa¥) dadll of Laadls odef Jsaall (e
I(1) Js¥) @Al die byfie IDE Aluludl (gl HT Al Gz dll Jiiig HO adall dpiajd (b

'TC (g 3ba®y) gall) Jira Alualise

IS bl culS Gun ADFlial sha) Gpb ge dlaluld) dy il duhy a5k

oshall Jlgd Sa IR :(4-27) a8y Jgaad)

Mull Hypathesis: TC has a unit root
Exogenous: Constant

Lag Length: 0 [Automatic - based on SIC, maxlag=4)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -2 938671 0.0585
Test critical values: 1% level -3.831511

5% level -3.029970

10% level -2.655194

EViews10 zaliyn e alaeYhy Saldl slae) (e 1 jaal)
sine Jsaly 1385 10y (s5iusall ie Bfise IDE Al () Jaad oMlef Joandl miln Pla (g
Al Gz l) g HO dpadll iadys diay 0.1 (ra ST 45 p_value=0.0595 caa %1025

.H1
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Pairwise Granger Causality Tests
Date: 10/28/20 Time: 1211
Sample: 2000 2019

Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.

DIDE does not Granger Cause TC 17

408636  0.0443
TC does not Granger Cause DIDE

0.35578 07078

EViews10 malin Jde aldieWhy Saldl dlae) (et jaal)

el Lol 81 :(4-29) &) Jgaal

G| Probabilité F..,T-Fisher. ilaia sl
ds ADe 2 g 0.0443 4.08636 TC —ww Y DIDE
donw A 2a g Y 0.7073 0.35578 DIDE ¥ TC

EViews10 zaliy e aldeYhy Salll dae) (e @ juaall
sailly 8Ll ia¥) L) o A A a4l saiad L) LA il el
O ol Cela Jlly p_value=0.0443 3 llaa¥) dadll 430 Lo 1aag ccbleyl & gabaid)
oladl 8 ABle g ool saill Cany i) Lyl ol ol Aladl du i Jis 4ie 0.05
Syilal) LiaY) Gl 3805 g Y sabaiiV) sail) Jane o HLEaY) sl 4l Cua aal;
Al ) ) Ula s Ga Las
Iy Jo¥) audll die e IDE dlulud) -

[0y (s5iuall 2ic 3yfiue TC aAlulu) -
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:VAR AIY) jlaaiy) g lad gz dgai-

i) L) e Al Auhal GWlVIVAR 7 3sal amy Ailal) bl ¢y o

TC aba®y) saill Jaray IDE yiluall

iz dsalll ,ali 450 s -

SC 4 AIC Lﬁ)l:"'-‘“-‘ Ot Alial) ﬁ;iﬁ Ll

zisalll als da s 3aa3 :(4-30) a8y Jgand)

Lag Logl LR FFE AC 3C HO

0 -182.4388 NA 164e+08 2450183 2468624 2450083
1 -1758728 1050553 113e+08*  24.24971% 2453293 24 246607
2 -1729693 3871300 142e+08 2439501 2486794 2430088
3 1714971 1.570331 221e+08 2473205 2539380 2472501
4 -171.4149 0063813 462e+08 2525932 2610498 2524627

EViews10 zalip e aldeYhy Calll dae) (e juaall

z3saill Apulial) alill dayn 8 lag=1 of bl ¢l

:VAR GSJA." Jads

Dl Al Cela o T (gl pa ds)n VAR z3sad as83 EViews galiyn Al
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adlly jmdilal) ia¥) LN (o ABall VAR gigad adi :(4-31) a8, Jgaal)
(2019-2000) 3584 clay) b 5 laity)

System: UNTITLED

Estimation Method: Least Squares

Date: 10/28/20 Time: 12:20

Sample: 2002 2018

Included observations: 18

Total system (balanced) observations 36

Coefficient Std. Error t-Statistic Prob.

Ci1) 0.102438 0.210144  0.487465 0.6295

Ci2) 0.000575 0.000202 2.847805 0.0079

Ci3) 3273954 1.054711 3.104125 0.0041

Cid) -87.61191 289.7457  -0.302375 0.7645

C(5) -0.006300 0.273404  -0.024425 0.9807

C(6) 1056.189 1454.231 0.726287 0.4733
Determinant residual covariance 69438859

Equation: TC = C{1PTC{-1) + C2*DIDE(-1) + Ci(3)
Observations: 18

R-squared 0414377 MWean dependentvar 4033333
Adjusted R-squared 0336294 2D. dependentvar 3.520862
3.E. of regression 2868380 Sum squared resid 1234141
Durbin-Watson stat 2254167

Equation: DIDE = C{4)*TC{-1) + C(5FDIDE(-1) + C{6)
Qbservations: 18

R-squared 0.007326 Mean dependentvar 7001667
Adjusted R-squared -0.125030 S.D. dependentvar IT2B.677
3.E. of regression 3954912 Sum squared resid 2.35E+08
Durbin-Watson stat 1.982498

EViews10 G“L’J" GJL JL&;‘}!Q} &;L\]\ .J‘J.GJ % :Jm\

TC =0.102*TC -1y + 0.000575*DIDE-1y + 3.273
DIDE = -87.611*TC¢-1y - 0.00679*DIDE(-1y + 1056.188

VAR gigal Algad candal) ajeil) jLos) -

k) aysll Bl e pad e aSES o caay Haiall z3gall daa (e sl dal (e
:all) Sl cul Gua Jarque-Bera JWidl e alaieWU 1aa g el
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Component  Jarque-Bera df Prob.
1 2419954 2 0.2982

2 4522616 2 0.1042
Joint 6.942571 4 0.1390

EViews10 malin Je alde¥Why Saldl dae) (a1 jaal)

o S 225 0.1390 (gsluss Jarque-Bera [LiaN p_value  ayd ki oMol Jsaad) (e
csxnhall sl i ¢ Uad) ol HO dpmd Jais Sl 0.05

1 Agadll Ay i) jLas)-

z 3saill axys Apuall )odally palall HLEAN) Jexioss VAR (1) 7 3 sl i (o 2B Ay
sassll 8533 Jals of aalgll e J81 ) gaall e clS 1Y) e

dpaiSal) ) gially aldl) JLEAY) :(4-4) 8, Jsdl)

Inverse Roots of AR Characteristic Polynomial

1.5

1.0

0.51

0.04

-0.5 4

-1.0

-1.5 T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

EViews10 malin Jde alde¥Why Galdl dae) (a1 jaal)

¢Bansll 3y30 Jals Leasen a8 a9 caaldll (e Lr"j dad i Hedall JS o e Galaall JSEN

ObEY s b Al VAR z3saill gl 4gle
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DDIDE 3 TC 4yl :(4-5) a8, Joil)

Response of DIDEto TC Response of TC to DIDE
6,000 4
2
4,000
2,000 4
14
P L N
0
2,000 4 ] e
4,000 =

EViews10 zalip e aldic¥hy Calll dlae) e @ juaal)

STC o e il el @lld (lé aals gyl (il Jlaiey DIDE dada Cigaa dixd
aals (o)l Gyl laiey ala@) saill lane 8 deda Cugan of Gua b Aglilly 1Y) 3]sl
Al 35l e el (alad) 8 Tand Al 55l s camse Al oIS

i dsaill Culal) Jalas

(lahall e Jaail) 138 By i) Und ol 25 3 jicie JS Aad lisa (520 Cplall Jilay sy
Aa Lise (sl Adals 1385 el DA 7z 3sailly Aaldl) i) e clenall il (uld g 5m
oal Adyhayg AT puanad AlEiue et Gilaa) 8 3 sl clyitial 4] pdal) cciluhall Gileaall
Gl el pall Uadl) (s A ul8

Aaslyall A a3l 5l DA o 3 gatl) Cilpiie (g it IS Aualdll ¢l ) ladeall das )l

AL FEPREN | P pRTRNTRINS
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Yariance Decomposition of TC:

Period SE TC DIDE
1 2868380 100.0000 0.000000
2 3757140 71.51209 25.48791
3 37620580 71.32652 2867348
4 3763561 71.30289 28.69711
5 3763606 71.30146 28 69854

Yariance Decompaosition of DIDE:

Periad SE TC DIDE
1 3954.912 22 24462 TT.75538
2 3063784 2258871 7741128
3 3969.421 2261286 T7.38714
4 3069.452 2261252 TT.38748
5 3969.463 2261263 FT.38737

Cholesky Ordering: TC DIDE

EViews10 zalip e aldieYhy Galdl dlae) (et jaal)

O %28.48 1 aalus DIDE il ia) i) cilaria of odel Jsaal) (e aadl
Eim %28.69 e dgia)l slall Ady DA iy clld aay 3 Agll 55l 8 ol gaill Ll

sl Jsh e as Al (i DIDE Ll ci e
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Mull Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=4)

JLd) £(02) a3y 3ala

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.744505 0.2318
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation

Dependent Variable: D{IDE)
Method: Least Squares

Date: 10/30/20 Time: 15:28
Sample (adjusted): 2001 2019

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
IDE(-1) -0.591631 0215569  -2.744505 0.0144
C 983.1145 440.7490 2230554 0.0404
@TREND{2000) -6.833977 3175841 -0.215186 0.8323
R-squared 0.333493 Mean dependentvar 538.00000
Adjusted R-squared 0.250179 S.D. dependentvar 863.0728
S.E. of regression 747 3537 Akaike info criterion 16.21489
Sum squared resid 8936600, Schwarz criterion 16.36402
Log likelihood -151.0415 Hannan-Quinn criter. 16.24013
F-statistic 4.002869 Durbin-Watson stat 2230761

Prob(F-statistic) 0.038944
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Mull Hypothesis: D{IDE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic -6.564314 0.0003
Test critical values: 1% level -4 571559

5% level -3.600814

10% level -3.286908

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

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

Method: Least Squares

Date: 10/30/20 Time: 15:30

Sample (adjusted): 2002 2019

Included observations: 18 after adjustments

Variable Coefiicient Std. Error t-Statistic Frob.
D(DE(-1)) -1.467438 0223548  -6.564314 0.0000

C 260.1421 436.2957 0.596252 0.5599
@TREND{2000) -20.32000 3713986  -0.547121 0.5923
R-squared 0.742224 Mean dependentvar -53.16667
Adjusted R-squared 0707853 S.D. dependentvar 1499428
S.E. of regression 810.4495 Akaike info criterion 16.38407
Sum squared resid 9852426 Schwarz criterion 16 53246
Log likelihood -144.4566 Hannan-Quinn criter. 16.40453
F-statistic 21.59497 Durbin-Watson stat 2175292

Prob(F-statistic) 0.000038

s imall die i3l B TC Audud ADF LS 1(04) a2y 3ale

Mull Hypothesis: TC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.701155 0.0551
Test critical values: 1% level -4. 728363

5% level -3.759743

10% level -3.324976

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 15

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

Method: Least Squares

Date: 10/30/20 Time: 15:32

Sample (adjusted). 2004 2018

Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

TC(-1) -1.302438 0.351900 -3.701155 0.0049
D(TC{-1)) 0.168542 0283149 0595244 0.5663
D(TC{-2)) 0587278 0.238108 2466430 0.0358
D(TC-3)) 0.474157 0.191040 2.481982 0.0349
C 5657591 1.969525 2872566 0.0184
@TREND{Z2000) -0.143429 0.078424 -1.825884 0.1007
R-squared 0.801039 Mean dependentvar -0.386667
Adjusted R-squared 0.690505 S.D. dependentvar 1.708745
S.E. of regression 0.850614 Akaike info criterion 3.025758
Sum squared resid 8.133008 Schwarz criterion 3.308878
Log likelihood -16.69318  Hannan-Quinn criter. 3022741
F-statistic 7.246984 Durbin-Watson stat 1.761651

Prob(F-statistic) 0.005543
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Mull Hypothesis: D(TC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.391134 0.0004
Test critical values: 1% level -4.616209

5% level -3.710482

10% level -3.297799

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 17

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

Method: Least Squares

Date: 10/30/20 Time: 15:34

Sample (adjusted). 2002 2018

Included observations: 17 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D{TC-1)) -1.491886 0233431 -6.391134 0.0000

C 0.666625 0.924665 0720937 0.4828
@TREND(2000) -0.081225 0083535 -0.972337 0.3474
R-squared 0744757 Mean dependent var 0.010588
Adjusted R-squared 0708284 5.D. dependentvar 3.083530
S.E. ofregression 1.665410 Akaike info criterion 4 016805
Sum squared resid 38.83027 Schwarz criterion 4163843
Log likelinood -31.14284 Hannan-CQuinn criter. 4031421
F-statistic 2042483 Durbin-Watson stat 1.804367

Prob(F-statistic) 0.000071

Al A sl Al ADF _LSA) 1(06) a2y (ke

Mull Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 917588 0.1847
Test critical values: 1% level -4.728363

5% level -3.759743

10% level -3.324978

*MacKinnon (1996) one-sided p-values.
\Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 15

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

Method: Least Squares

Date: 10/30/20 Time: 15:36

Sample (adjusted): 2004 2018

Included obsenvations: 15 after adjustments

Variable Coeflicient Std. Error t-Statistic Frob.
Y(-1) -1.631484 0559192 -2.917589 0.0171
D{Y(-1)) 0.210398 0.422770 0.497665 0.6307
DYi-2)) 0.426455 0.278655 1.5304086 0.1603
D{Y(-3)) 0.431919 0.193434 2232894 0.0524
C 2.214609 1.202878 1.841092 0.0987
@TREND(2000) -0.209633 0.094549  -2.214840 0.0540
R-zquared 0.834166 Mean dependentvar -0.340858
Adjusted R-squared 0742037 S.D. dependentvar 1.661728
S.E. ofregression 0.843993  Akaike info criterion 2787829
Sum squared resid 6.410919  Schwarz criterion 3.071050
Log likelihood -14.90872 Hannan-Quinn criter. 2784813
F-statistic 9.054256 Durbin-\Watson stat 1.696531
Prob{F-statistic) 0.002562
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Mull Hypothesis: IDE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.101292 0.5108
Test critical values: 1% level -4 571559

5% level -3.690814

10% level -3.286909

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{IDE)

Method: Least Squares

Date: 10/30/20 Time: 14:58

Sample (adjusted). 2002 2019

Included observations: 18 after adjustments

Variable Coeflicient Std. Error t-Statistic Prob.
IDE(-1) -0.223903 0106555  -2.101292 0.0542
D{DE{1)) 0.570445 0223032 2557677 0.0228

c 4501.716 3204710 1.404719 0.1819
@TREMD(2000) -140.9523 2503035  -0.543580 05953
R-squared 0445000 Mean dependentvar 225 4444
Adjusted R-squared 0327286 S.D. dependentvar G451.503
5.E. of regression 5291467 Akaike info criterion 2017871
Sum squared resid 3.92E+08 Schwarz criterion 20.37657
Log likelihood -177.6084 Hannan-CQwinn criter. 20.20599
F-statistic 3756924 Durbin-Watson stat 2196856

Prob(F-statistic) 0.036064
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Mull Hypothesis: D{IDE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.301015 0.4126
Test critical values: 1% level -4.571559

5% level -3.690814

10% level -3.286909

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

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

Method: Least Squares

Date: 10/30/20 Time: 15:00

Sample (adjusted): 2002 2018

Included observations: 18 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(IDE(-1})) -0.549648 0238872  -2.301015 0.0362
c 2091.822 3315.698 0.630884 0.5376
@TREND{2000) -180.1951 286.5658  -0.628809 0.5389
R-=quared 0.262921 Mean dependentvar 168.4444
Adjusted R-squared 0164644 S.D. dependentvar 6414 837
S.E. of regression B863.020 Akaike info criterion 2034173
Sum squared resid 516E+08 Schwarz criterion 2049012
Log likelihood -180.0756 Hannan-Qwinn criter. 20.36219
F-statistic 2675306 Durbin-Watson stat 1.850809

Prob(F-statistic) 0.101474

B AN £ a) s 43 gud) IDE AuduADF LA 1(10) a8 (sala

Mull Hypothesis: D{IDE,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 455216 0.0131
Test critical values: 1% level -4.616209

5% level -3.710482

10% level -3.297799

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 17

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{IDE,3)

Method: Least Squares

Date: 10/30420 Time: 15:02

Sample (adjusted): 2003 2019

Included observations: 17 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(IDE(-1),2) -1.182399 0264802  -4.465216 0.0005
c -497.1429 4138718  -0.120120 0.9061
@TREND(2000) 62.88009 3437012 0.182950 0.8575
R-squared 0.587892 Mean dependentvar 231.4708
Adjusted R-squared 0528020 5S.D. dependentvar 10116.02
S.E. of regression 5942 423  Akaike info criterion 2068747
Sum squared resid 6. 75E+08 Schwarz criterion 20.83451
Log likelihood -172.8435 Hannan-Quinn criter. 2070208
F-statistic 9.985853 Dwrbin-Watson stat 1.999245
Prob(F-statistic) 0.002019
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Mull Hypothesis: TC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.703972 0.0473
Test critical values: 1% level -4532598

5% level -3.673616

10% level -3.277364

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

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

Method: Least Squares

Date: 10/30/20 Time: 15:05

Sample (adjusted) 2001 2018

Included observations: 19 after adjustments

Variable Coefficient Std. Errar t-Statistic Prob.

TC{-1) -0.930993 0.251350 -3.703972 0.0019

C 4 060672 2234283 1.817438 0.0879
[@TREND{2000) -0.093905 0170723  -0.550041 0.5899
R-squared 0.461853 Mean dependentwvar -0.278947
Adjusted R-squared 0.394585 S.D. dependentvar 5201344
S.E. of regression 4.047083 Akaike info criterion 5777809
Sum squared resid 262.0621 Schwarz criterion 5926931
Log likelihood -51.88919 Hannan-Ciuinn criter. 5.803046
F-statistic 6.865837 Durbin-Watson stat 1.764154

Prob(F-statistic) 0.007034

L gy Lalil) B o) LLLWIADF LA 1(12) ad) sala

Mull Hypothesis: TC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.703972 0.0473
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

*Mackinnon (1996) one-sided p-values.
‘Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

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

Method: Least Squares

Date: 10/30/20 Time: 15:05

Sample (adjusted). 2001 2019

Included observations: 18 after adjustments

Wariable Coefficient Std. Error t-Statistic Frob.

TCi-1) -0.930993 0.251350 -3.703972 0.0019

C 4060672 2234283 1.817438 0.0879
@TREND{2000) -0.093905 0170723  -0.550041 0.5899
R-squared 0.451853 Mean dependentvar -0.278947
Adjusted R-squared 0.384585 S.D. dependentvar 5.201344
S.E. of regression 4047083 Akaike info criterion 5777809
Sum squared resid 262.0621 Schwarz criterion 5.926931
Log likelihood -51.88919 Hannan-Quinn criter. 5.8030465
F-statistic 6.865837 Durbin-Watson stat 1.764154

Prob(F-statistic) 0.007034
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Jull Hypothesis: IDE has a unit roat
xogenous: Constant, Linear Trend
_ag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

swwgmented Dickey-Fuller test statistic -2.465420 0.3389
“est critical values: 1% level -4 532598

5% level -3.673616

10% level -3.277364

MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

\ugmented Dickey-Fuller Test Equation
Jependent Variable: D{IDE)

lethod: Least Squares

Jate: 10/30/20 Time: 15:12

sample (adjusted). 2001 2019

ncluded observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
IDE(-1) -0.512582 0.207909  -2.465420 0.0254
C 2593 406 1706.735 1.685287 0.1094
[@TREND(2000) 175.3701 163.4514 1.072919 0.2002
-squared 0.278748 Mean dependentvar TH2.2632
\djusted R-squared 0.188593 S.D. dependentvar 3630731
3.E. of regression 3270495  Akaike info criterion 1916721
3um squared resid 1.71E+08 Schwarz criterion 18.31633
_0g likelihood -179.0885 Hannan-Cinn criter. 19.19245
-statistic 3.091842 Durbin-Watson stat 1753141

rob(F-statistic) 0.073230
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Mull Hypothesis: D{IDE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.952658 0.0313
Test critical values: 1% level -4.571559

5% level -3.690814

10% level -3.286909

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{IDE,2)

Method: Least Squares

Date: 10/30/20 Time: 15:15

Sample (adjusted). 2002 2019

Included observations: 18 after adjustments

Variable Coeflicient Std. Error t-Statistic Prob.
D{IDE(-1)} -1.044698 0.264303  -3.952653 0.0013

C 1132.424 2154.939 0.525501 0.6069
@TREMD(2000) -38.59165 182.0515  -0.211982 0.8350
R-squared 0.512612 Mean dependentvar 9511111
Adjusted R-squared 0.447627 3S.D. dependentvar 5329552
S.E. ofregression 3961.019  Akaike info criterion 19.55740
Sum squared resid 2.35E+08 Schwarz criterion 18.70580
Log likelihood -173.0166 Hannan-Quinn criter. 19.57786
F-statistic 7.888153 Durbin-Watson stat 1954312

Prob(F-statistic) 0.004561

¢ Sial) dis &l Y A TC Adedud ADF _LE3) 1(16) a2y (3ala

Mull Hypothesis: TC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.027926 0.1506
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

*MacKinnon (1995) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

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

Method: Least Squares

Drate: 10/30/20 Time: 15:17

Sample (adjusted): 2001 2019

Included observations: 19 after adjustments

ariable Coeflicient Std. Error t-Statistic Frob.

TC-1) -0.694108 0.229236 -3.027925 0.0080

c 4078226 1.931184 2111775 0.0508
@TREND(2000) -0.136504 0142525  -0.957753 0.3524
R-zquared 0.372821 Mean dependentvar 0.032105
Adjusted R-squared 0.294424 35D dependentvar 4.019442
S.E. ofregression 3.376275 Akaike info criterion 5415362
Sum squared resid 1823877 Schwarz criterion 5.564484
Log likelihood -43.44594  Hannan-Cuinn criter. 5440600
F-statistic 4755531 Durbin-Watson stat 2.025820

Prob({F-statistic) 0.023940
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Mull Hypothesis: O(TC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.320404 0.0025
Test critical values: 1% level -4.571559

5% lewvel -3.690814

10% lewel -3.286909

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{TC,2)

Method: Least Squares

Date: 10/30/20 Time: 15:19

Sample (adjusted): 2002 2019

Included observations: 18 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
D(TC(-1)) -1.309980 0246220  -5.320404 0.0001
cC 1.330928 2220247 0.597030 0.5584
[@TREND(2000) -0.124987 0.190680  -0.655481 0.5221
R-squared 0.653681 Mean dependentvar 0.010556
Adjusted R-squared 0.607505 S.D. dependentvar 6.635662
5.E. of regression 4157201 Akaike info criterion 5.838573
Sum squared resid 259.2349 Schwarz criterion 5.986968
Log likelihood -49.54716 Hannan-Qinn criter. 5.859035
F-statistic 1415635 Durbin-Watson stat 2.042096
Prob(F-statistic) 0.000352

<l eyl Aaldl) B gl Alded ADF LS £(18) a2y 3ol

Mull Hypothesis: R has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.458231 0.0733
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

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

Method: Least Squares

Date: 10/30/20 Time: 15:21

Sample (adjusted): 2001 2019

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

R{-1) -0.842336 0.243574  -3.458231 0.0032

C 2.385534 1.538166 1.550895 0.1405

@TREND({2000) -0.240610 0.135562  -1.774907 0.0949

R-squared 0433928 Mean dependentvar -0.187867

Adjusted R-squared 0.363169 S.D. dependentvar 3.776849

3.E. of regression 3.013990 Akaike info criterion 5.188346

Sum squared resid 1453462 Schwarz criterion 5.337468

Lag likelihood -46.28929 Hannan-Quinn criter. 5.213583

F-statistic 6.132471 Durbin-Watson stat 2.055732
Prob(F-statistic) 0.010543
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Response of DTC to DTC

Response of DTC to DIDE
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Response to Cholesky One S.D. Innovations £+ 2 S E.

Response of DTC to DTC

Response of DIDE to DTC

Response of DTC to DIDE
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cigddl | IDE TC
2000 280 3,08
2001 | 1113 3

2002 | 1065 5,6
2003 638 7.2
2004 882 43
2005 | 1145 5,9
2006 | 1888 17
2007 | 1743 3.4
2008 | 2632 2.4
2009 | 2754 16
2010 | 2301 3,6
2011 | 2580 2,9
2012 | 1499 3.4
2013 | 1697 2.8
2014 | 1507 3,8
2015 | -584 3,7
2016 | 1637 3.2
2017 | 1232 13
2018 | 1506 1,4
2019 | 1382 0,8
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a:\‘ n

Lagudl ATC (sai®) gaillg IDE siilsal) ia¥) lafilad) clily :1(23) by ol

Gl gl IDE TC
2000 183 5,6
2001 504 -1,2
2002 453 -2,8
2003 778 11,2
2004 1942 8
2005 12097 5,6
2006 18293 2,8
2007 24609 1,8
2008 39456 6,2
2009 36458 -2,1
2010 29233 5
2011 16308 10
2012 12182 5,4
2013 8865 2,7
2014 8012 3,7
2015 8141 4,1
2016 7453 1,7
2017 1419 -0,7
2018 1209 2,4
2019 4562 0,3
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a:\‘ n

iyl A TC  (s3uai®y) gaill gIDE pdilsall ia¥) jlaiind) cilily 1(24) by ala

) gud) dandll dandll
2000 -506 10.9
2001 1184 1,4
2002 95 2,4
2003 4256 8,8
2004 10004 9,6
2005 10900 4,9
2006 12806 9,8
2007 14187 3,2
2008 5063 3,2
2009 1134 -5,2
2010 8797 1,6
2011 7152 6,9
2012 9567 4.5
2013 9765 5,1
2014 11072 4,3
2015 8551 5,1
2016 9605 3,1
2017 10354 2,4
2018 10385 1,2
2019 13787 1,7
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