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Abstract: The study aims to measure and analyze the impact of tourism investment
on the dimensions of sustainable development in Algeria, Egypt, Tunisia and
Morocco, we first addressed the basics of tourism investment and sustainable tourism
development according to the descriptive approach, and according to the analytical
approach, we addressed the public investment program (2010-2014) and the master
plan for tourism development by 2030, then the reality and development of tourism
investments in Algeria, then a presentation of the components and indicators of
tourism investment in Algeria And analysis of the role of tourism investment in some
macroeconomic variables in Algeria, then the quantitative approach by measuring the
impact of tourism investment on some indicators explaining the dimensions of
sustainable development for the comparative countries under study during the period
(1995-2022) using the standard model PANEL ARDL.

After presenting the results of this study, a main conclusion was reached, which is
that there is a long-term balanced relationship between tourism investment and the
dimensions of sustainable development (economic, environmental, social).

We find that tourism investment has a positive impact on economic growth as an
indicator of (economic development), and this matter is no different from the
employment indicator (social development).As for the relationship between tourism



investment and the carbon dioxide index, which measures (environmental
development), it has a negative effect, and this is true according to economic theory,
and there is no balanced relationship between all the variables studied in the short
term.

L'étude recommande la nécessité d'accroitre l'investissement dans le secteur
touristique algérien afin de stimuler la croissance économique a long terme, et de
développer des politiques touristiques qui encouragent la recherche scientifique et la
formation des ressources humaines, ce qui garantit une utilisation optimale des
ressources touristiques.

Keywords: Tourism investment; Sustainable tourism development; the schema
director of tourism development 2030; PANEL ARDL model.

Résumeé :L’¢étude vise a mesurer et analyser I’impact de I’investissement touristique
sur les dimensions du développement durable en Algérie et dans les pays d’Egypte,
de Tunisie et du Maroc, nous avons d’abord abordé, selon I’approche descriptive, les
bases de I’'investissement touristique et le développement touristique durable, et selon
I’approche analytique, nous avons abordé le programme d’Investissement général
(2010-2014) et le Schéma directeur d'aménagement touristique aux horizons 2030,
puis la realite et I'évolution des investissements touristiques en Algeérie, puis présenter
les composantes et les indicateurs de l'investissement touristiqgue en Algérie et
analyser le role de l'investissement touristique dans certaines variables économiques
en Algérie, puis l'approche quantitative en mesurant lI'impact de l'investissement
touristique sur certains indicateurs expliquant les dimensions du développement
durable pour les pays comparés de 1’objet de 1'étude au cours de la période (1995-
2022) en utilisant le modele standard PANEL ARDL, et aprés avoir présenté les
résultats de cette étude, un résultat principal a été atteint selon lequel il existe une
relation équilibrée a long terme entre I’investissement touristique et les dimensions
de développement durable.(économique, environnemental, social),

Nous avons constaté que l'investissement touristique a un impact positif sur la
croissance économique en tant qu'indicateur du (développement économique), et
cette question n'est pas différente de I'indice d'emploi (développement social), quant a
la relation entre l'investissement touristique et I'indice de dioxyde de carbone, qui
mesurent (développement environnemental) a un impact negatif, et cela est vrai selon
la théorie économique, et il n'y a pas de relation équilibrée entre toutes les variables
étudiées a court terme.

The study recommends the need to increase the investment in the Algerian tourism
sector in order to stimulate long-run economic growth, and to develop tourism
policies that encourage research scientific and human resource training, which
guarantees an optimal use of tourism resources.

Mots clés: investissement touristique; développement touristique durable; Le Schema
Directeur d'Aménagement Touristique 2030; modele PANEL ARDL.
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! _ibrahim Dogan, Nadide Sevil Tiiliice, Aydan Dogan, « Dynamics of Health Expenditures in OECD
Countries: Panel ARDL Approach », Theoretical Economics Letters,vol (4), 2014, p651.

2 .M. Hashem Pesaran, Yongcheol Shin and Richard J. Smith," Bounds Testing Approaches to the Analysis
of Level Relationships, " , Journal of Applied Econometrics, Vol. 16, No. 3, Special Issue in Memory of
John Denis Sargan, 1924-1996: Studies in Empirical Macroeconometrics (May - Jun., 2001), p300.

% _ibrahim Dogan, Nadide Sevil Tiliice, Aydan Dogan," Dynamics of Health Expenditures in
OECD Countries: Panel ARDL Approach", Theoretical Economics Letters , VVol.4 No.8, October
2014,p651.

* - M. Hashem Pesaran, Yongcheol Shin, Ron P Smith, « Pooled Mean Group Estimation of
Dynamics Heterogeneous Panels », November 1998,pp 4-5.
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! - Dupeyras, A. and N. MacCallum," “Indicators for Measuring Competitiveness in Tourism" , A
Guidance Document”, OECD Tourism Papers,2013,p18.

2 _Mohamed Bouzahzah, Younesse EL MENYARI"The Relationship between International
Tourism and Economic Growth: the case of Morocco and Tunisia" , MPRA Paper No. 44102,
posted 1. February 2013,p06.

3 Joel Hinaunye Eita, André C. Jordaan and Yolanda Jordaan, "An econometric analysis of the
determinants impacting on businesses in the tourism industry",African Journal of Business
Management Vol. 5(3), 4 February, 2011,p670.

* _Serdar Ongan, Cem | sik , and Dilek Ozdemir," The Effects of Real Exchange Rates and Income
on International Tourism Demand for the USA from Some European Union

Countries ",Economies,Vol 5( 51), 18 December 2017, p5.
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1~ Andrew Levina, Chien-Fu Linb, Chia-Shang James Chub;" Unit root tests in panel
data:asymptotic and ""nite-sample properties', Journal of Econometrics 108 (2002).p 10.

2 - Kyung So Im, Mohammad Pesaran and Yongcheol Shin," Testing for unit roots in heterogeneous
panels™, Journal of Econometrics, vol. 115, issue 1, 2003,p61.

¥ - In Choi," Unit root tests for panel data", Journal of International Money and Finance

Volume 20, Issue 2, April 2001, P 260.
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(1st difference)l(1) (Level)l(0)
ATo ARER -2.5873 To RER TL. Ir
(0.004)
-4.0173 | -5.05648 -2.4668 | 0.34954 | 2.1853 | 20.1689 | -8.3738 LIC
(0.0000) | (0.0000) |  (0.006) | (0.6367) | (0.9856) | (1.000) | (0.0000)
-2.08333 | -1.8621 -3.3581 0.8484 | 1.7796 | -2.5665 | -2.9654 | Breitung
(0.0466) | (0.0313)| (0.000) | (0.8019) | (0.9624) | (0.005) | (0.0015) r-stat
-4.51059 | -3.8528 24.6807 | -0.07217 | 2.98093 | 1.2972 | -9.8661 IPS
(0.0000) | (0.0001) | (0.0018) | (0.4712) | (0.9986) | (0.9027) | (0.0000)
32.6392 | 27.1466 24.7469 7.6828 | 0.98948 | 1.4591 | 136.668 Fisher-
(0.0001) | (0.0007) | (0.0017) | (0.4650) | (0.9983) | (0.9934) | (0.0000) ADF
31.7333 | 25.1059 -2.5873 7.2932 | 1.1556 | 26.2952 | 159.795 | Fisher-PP
(0.0001) | (0.0015) | (0.004) | (0.5053) | (0.9971) | (0.0009) | (0.0000)
107571 Lgiall goiun dic Adlein¥ | dagall (1)

Eviews12 _ilas¥l zelidl Jloxiaoly cIUall sl o £ syl
ssiall 52t (g) @oluaryl sl Junn icd duiasll ALaled) o odlel sl il ons
i gll yd ez gr puay ABLEN ALadl As a1l Joud g ldag (%5 Lgiall (S9ius Lic clevel(0)
(RER) sanll chpnll yag (TIN) (olead! SLaAadl g Juae oo S 2ol Juadladl e Ll
(1st difference)l(1) Jo¥| L9 a1l ¢l aay ¥l (0) Sgiuws Q ritus pe To sl=dll 7 lasdly
oo JolSio Lo Ayl (ki (00 ByaTun p panel Slilo of ons iy %5 Lsiall Ssius dic
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!~ Olumuyiwa S. Adedeji, John Thornton," Saving, Investment and Capital Mobility in African
Countries™, Journal of African Economies, Volume 16, Issue 3, June 2007, P 395.
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48l 7z 3leald Schwarz cdlolas 1489 « pasdll A ils misg

ARDL (Jg¥1) Jia¥! z 390l yLis| :(05.03) 8, JSCad!

Mode! Selection Criteria Table Schwarz Criteria
Dependent Variable: Y1 5.6
Date: 08/20/24 Time: 19:38 =
Sample: 1995 2022
Included observaions: 112 5.4
Model logt  AC  BC*  HQ Specicalon i
5.2 1{
1 212685443 453412 5417230 4769339 ARDL(1.1,1,1) : !
3 209722280 4552352 5238676 4830483  ARDL(21,1,1) o = % o =
2 01461364 4547334 5437213 4907874 ARDL(1,2,2.2) 3 S 3 S
4 198265240 4562793 5554440 4964538  ARDL(2,222) moasi1-amDLL 1.3 2

Eviews12 JSlas¥l melidl e slaxe¥l cdlall slue] (ot yusall
g3l ga scharwz  ded (0 G gl Jia¥| z 39! ol Lo oMel K UM o0
DLl goi Jual susly Bgxdy (gabard¥l saidl Jual susly 898 (saes ARDL(1.1.1.1)

@5)@7-” CLL&J;)U B9 bgmdg cdyntl yaudbuslgbezxdg a@.’>\+w_”

! _ Dervis Kirikkalelia, Abderrahmane Sokri, Mehmet Candemir, Hasan Murat Ertugruld,” Panel
cointegration: Long-run relationship between internet, electricity consumption and economic
growth. Evidence from OECD countries", Investigacion econémica, vol.77 n0.303 Ciudad de
México ene./mar. 2018.
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Pooled Mean Group/ Panel ARDL Jo%| z 3903 ;2485:(29.03) o3, Jeul!

Variable Coefficient Std. Error t-Statistic Prob.*

Long Run Equation

TIR 0.053678 0.014805 3.625630 0.0005
RER -0.030484 0.016751  -1.819857 0.0721
TO -0.020530 0.022425  -0.915499 0.3624

Short Run Equation

COINTEQO1 -0.946661 0.245423  -3.857263 0.0002

D(TIR) 0.006786 0.010625 0.638675 0.5247

D(RER) -0.316749 0.419548 -0.754978 0.4523

D(TO) 0.124145 0.038183 3.251310 0.0016

C 5.070868 1.168252 4.340560 0.0000

Root MSE 2.005825 Mean dependentvar 0.074959

S.D. dependent var 4,138243 S.E.ofregression 2.250127

Akaike info criterion 4.362600 Sum squared resid 450.6133

Schwarz criterion 4920863 Log likelihood -221.3056
Hannan-Quinn criter. 4589105

Eviews12 las¥l malindl (e slere¥ly Clall slae] cpe : yuall

4ilas! s 4J Long Run Equation Jsshll we¥l Jalas o) odlel Jouell gl M5 oo Lasdls
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Al e luall waty agdy PMG z3ges ¢of «[pesaran, Shin & Smith 1998] s 3 ¢l>
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Slaie o Aidie JolSS 28Me 929 he Joy Las % 5 giall Goius dis Aslas AN LS

10.9466 L5 Al Unsdd) umsad Jolas Aoy Joshadl (gull 3 Lelide Kol i (6T (il
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Lgiall Gyiun dic Prob=0.000<0.05 Aglas¥l &bl o Ligine I LS (oshll ull e

! - Gour Gobinda Goswami and Mohammad Zariab Hossain, « Testing Black Market vs. Official
PPP: A Pooled Mean Group Estimation Approach », The Empirical Economics Letters, 12(12):
(December 2013),p1293.
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Jo¥! z 550ill WALD TEST ,Liis| : (30.03) o3, Jguized!

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 12.22718 (3, 45) 0.0000
Chi-square 36.68156 3 0.0000
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. Hyun Mo Sung & Jorge L. Urrutia,. "Long-Term And Short-Term Causal Relations Between

Dividends And Stock Prices: A Test Of Lintner'S Dividend Model And The Present VValue Model Of
Stock Prices," Journal of Financial Research, Southern Finance Association;Southwestern Finance
Association, vol. 18(2), 1995, p177.
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Panel data unit root tests 3\ ¢35l 8u>gl o (L1 :(31.03) o8y Jouz!

(Variables) clpasll | olyLasy

Juslazll Jo¥1 sl | Aplasyl

(1st difference)i(1) (Level)i(0)

AGFPC | ATo | ATI. |ACDE| GFC¢ | To TI, | CDE
-9.5063 -4.0173 | -2.5873 | -4.4068 | 8.7985 0.34954 | 20.1689 0.2876 LIC

(0.000) | (0.0000) | (0.004)| (0.000) | (1.000)| (0.6367)| (1.000)| (0.6132)

-2.6486 | -2.08333 | -2.4668 | -4.1697 | -0.7427 0.8484 | -2.5665 0.3769 | Breitung t-

(0.0040) | (0.0466) | (0.006) | (0.000) | (0.2288) | (0.8019)| (0.005) | (0.6469) stat

-9.6563 | -4.51059 | -3.3581 | -3.7382 | -0.9984 | -0.07217 1.2972 0.4597 IPS

(0.0000) | (0.0000) | (0.000) | (0.000) | (0.1590) | (0.4712)| (0.9027) | (0.6772)

136.833 | 32.6392 | 24.6807 | 27.384 | 9.6400 7.6828 1.4591 5.6711 Fisher-

(0.000) | (0.0001) | (0.0018) | (0.001) | (0.2912) | (0.4650) | (0.9934) | (0.6840) ADF

160.558 | 31.7333 | 24.7469 | 141.86 | 142.987 7.2932 | 26.2952 | 19.0121 | Fisher-PP

(0.000) | (0.0001) | (0.0017) | (0.000) | (0.0000) | (0.5053) | (0.0009) | (0.0148)

1007571 giall ggiune die adlai¥! Aol (.)
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poadl dunyd diai T % 5 Lgiall Gyiua wic Level(0) gsiwd! § 8pdius s TO (g)lzill
e (1st difference)l(1) (Jo¥! JLolaxll) Jo¥) clag,all olya| day Sty Busgll yis 392 g
s 3929 puay ALLEH ALl Asyall Judty auall dunyd (adys ¢f % 5 Lsiall Gstus
(1) dg¥1 Ayl o0 AelSi0 ol patll paz OF (g1 B!
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Panel cross-sectional residual dependence s\las3| (s boldyl pus slas| LG .o

o Ladsl cemy (@ el wlshsdl usi cross-sectional residual dependence Las| siay
panel data dakall dueill Judludl < lilad Granger causality tests daeud! duwlys (3 Lacy!
Aol i JSrd! puaild JLai 5 (Ses Lo Ly ol Losd ipad) g JalSg csplis s 3 2l
it $9mall ag Blead! 1da Go (lall Joudl) 6,381 Jodl (e 355 of L Ugs § Siums (&I
Loyl Slasze o dead!) A8Matl dlyud poaal) mls (§ aeed) cod ding Slylas | Buce ol
Breusch and J Lagrange multiplier approach Las| Jof ¢,y 4Sebuadl Jils 3k § Wals
oliall sae g 39ama(IN) ( cross-sectional) 51,831 sue 058G 13) L Ul J 1iag 1980 (Pagan

sl a8l 33 T = 00 gaie aé duka}]l

n—1 n
LMgp = Tz Z FoF RN (<)

i=1 j=i+1
Breusch and Las| oSy m(n — 1)/2 Lyl Aoy ie )(2 pues e LYl dag
@i e cross-sectional s1,8¥| sae cof€ 13 L Al> (§ cewlis a2 LM Test1980(Pagan
¢ dgama T dgayll ol iall sue g — 0O

en LS Lol a8de i€ Breusch-Pagan LM Test J dxxima 45wl (PESARAN, 2004)@7@\

LM, = n(n 5 z Z (T34 =1) | 4)

i=1 j=i+1
z 3903 Bliws (3 213 @35 (Pesaran, Aman, & Yamagata, 2008) Ju8 ye AL LI HLasy! e Lo
SLallsT = 00 gn — 00 59 dudilz=ie pall panel data dabaall Al Judl olily

SPUY's LM 4|

! _Badi H. Baltagi, Qu Feng, Chihwa Kao," A Lagrange Multiplier test for cross-sectional
dependence in a fixed effects panel data model", Journal of Econometrics

Volume 170, Issue 1, September 2012, P169.

2. M. Hashem Pesaran ," General Diagnostic Tests for CrossSection Dependence in Panels ",

IZA Discussion Paper,N1240,2004,p04.

¥ M. Hashem Pesaran, Aman Ullah and Takashi Yamagata," A bias-adjusted LM test of error cross-
section independence", The Econometrics Journal,Vol. 11, No. 1 (2008), p 110.
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W) Lall Joudls 51 3! @ Aeluiud | Beaddd! e (2L | lakiaadl| 3T ulidg Judns xr :

PUY's;y =

TL

n(n—l
i= 1] i+

1 n -
(T — K)p; — tri

OTij

. (5)

Al @@l of of el Js1s Gleddl of lpsall § (cross-sectional residual dependence)

Lgiall Sgiun (o J81 Pesaran CDg Pesaran scaled LM g Breusch-Pagan LM

whlas] (e JSI

%5

Panel cross—sectional residual dependence g 735! jlzs1:(32.03) o3, Joun

Variables Test Statistic df. Prob.
CDE/TI,./ Breusch-Pagan LM 20.91201 6 | 0.0019*
GF¢/To Pesaran scaled LM 4304726 0.0000*

Pesaran CD -4.025769 0.0001*

%5 Agiall Geiwe wic Adlarsy] dogall :(¥)

(s

Gl gl 03lg5 A8Me i =S 15] Le wyumdd panel data o Liled! JolSS

panel Granger ,las| d=sliwl e

Eviews12 Gilas¥l mabidl (e slarely CIall slae] oot yiuall
Jo¥l Lalad| wue 8,a%un panel data =Ll dalaall dn ) Judbud! e (10 WS A9
oo @az=dl Jl Adlgl) sglasdl (3 Lagay Lo ldag (Jo¥l Ayl e AalSae L éi (1st difference)

lead) HLadia) oy gl Asshs 4i3les A8Me sgzg (T Awlyull ilpiie o ilde JalSS 3929

el e dgr il ) aylall Joadl 3 ¢gsyST1 ausT il wlilasly

:(Panel cointegration test)7il| Jo &I 5L | milis &

ahlas] sl pods
Shlasyl sda milo g5y Byavadl ae sl (o

,S4s cpanel data oLl cTaadl JolSI HLasy 5yshae A olilas) sue cJlag causality test

ladd ymiai Ldgwg (Johansen, 2000) HLas| o (kao, 1999) ,Lis| ¢ (Pedroni, 2004) Las| Lee

AW z3saidl D5 (e dsslall Jo31 28Me 3lgy uuds e HLas¥l i 3S5ls Pedroni Hlas e

Yie = a; + Z BjiXjit + 0ir + Uit
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JBY1 U263 Oy @« (1) Jo¥1 Ayl (e AslSe ilpiall 065 e SLas¥ 1 ajle S
el e 2uasll 519 23,11
16l Sad) JolSal lddle bt (puadl) dyanll ds yall cixs
Hy:p; =1 forall i=1.......N
03555 (6) g 3gatl lami¥l lgs juutds oL
it = Vi€ir—1 i e ver v e (7)

K.

l
A _ A A A Ak
€ =VYi€it-1t z ViklBéir—x + ¢ oo e oo . (8)
k=1

Lo Banyl cSilelian] da B35Skl clibias¥l e (ategems (e g Pedroni jLas| J] sds
Panel : § iaxlly oIl wadl jLasb Lle sy (3dlg (Panel Statistics) Ll o libasl 4als
EMI) Slelas>ylg Panel ADF-Statistice Panel pp-Statistic . Panel rho-Statistic . v-Statistic
Group rho- : § Aieilly (gl wadl Las| of Group Statistics <lelasly Aoledl Aaal)
slas ] Gelad e olagds cniegazll LSy GroupADF- Statistice Group pp-  Statistic.Statistic
@18 Logar MYl coglall gall e clpaall o eliad! JolSall clade olad puall 2,
o oS 0985 Aol B yall 2o lio bl e
i do¥! de gazmall dlyu ) Apn I
H, (Panel Statistics):p; <1, foralli=1......... N.

aoldl A gozeal] Aol Ao yall-

H, (Group Statistic):p; = p < 1,foralli=1.......N
g5 28Me i ol 13) Lo =) panel data Ll JalSs 5las] s misse JW Joazdl
o led) Ll ¢ 09,80 ST U bilas) CDE alyudl slpsie calizes o saldl dlighs
s alasial TO glasll zladly GFE Jlea¥l el mlidl e 55801 coms Jons o T

: (2004)Pedroni

! _peter Pedroni, "*Critical Values for Cointegration Tests in Heterogeneous Panels with Multiple
Regressors," Oxford Bulletin of Economics and Statistics, Department of Economics, University of
Oxford, vol. 61(S1), 1999,p.661
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Panel cointegration test Ll 7z 3g.aild cIAsdl Lol 5lLas|:(33.03) Jouz!

Pedroni
(1999,

2004)

ACDE  ATI, ATo AGF¢
Panel v-Statistic  Statistic -0.6560 -1.8613 2.8125 0.9397
Prob (0.7441) (0.9687) (0.0025)** (0.1737)
W-Stat -2.2163 -2.7358 2.4360 1.1079
Prob (0.9867) (0.9969) (0.0074)** (0.1339)
Panel rho-  Statistic -1.6703 -1.9226 -1.5651 -5.2161
Statistic Prob  (0.0474)** (0.0273)** (0.588)  (0.0000)*
W-Stat -1.7422 -0.7703 -1.4933 -4.3623
Prob  (0.0407)** (0.2205) (0.0477)**  (0.0000)*
Panel PP-  Statistic -4.5609 -6.2522 -3.0754  -14.9539
Statistic Prob (0.0000)*  (0.0000)* (0.0011)**  (0.0000)*
W-Stat -4.5809 -3.2069 -3.0784  -11.7672
Prob (0.0000)*  (0.0007)** (0.0010)**  (0.0000)*
Panel ADF-  Statistic -1.9428 -3.5941 -3.2168 -1.9688
Statistic Prob  (0.0260)** (0.0002)** (0.0006)**  (0.0245)**
W-Stat -1.2152 -2.6060 -2.9890 -1.9085
Prob (0.1121)  (0.0046)** (0.0014)** (0.0282)**
Group rho-  Statistic -1.1598 -0.4811 -0.7507 -3.4722
Statistic Prob (0.1231) (0.3152) (0.2264) (0.0003)**
Group PP-  Statistic -5.2183 -4.5797 -2.8512  -12.7083
Statistic Prob (0.0000)*  (0.0000)* (0.0022)**  (0.0000)*
Group ADF-  Statistic -1.5645 -3.3593 -2.8551 -1.7380
Statistic Prob  (0.0500)** (0.0004)** (0.0022)**  (0.0411)**
Cointegrated or Not Yes Yes Yes Yes

15,71 Bgiall e wie Allazs] Zagall (). () (%)

Eviews12 Jlas¥l melidl alaseiwl cdlall slae] ot yiuall
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Aulyudl wlpaall e S e A ¥l c¥uacd) panel data oblad Siadl JolSS Hlas] ¢lya) as
Al @ Glead! 1da 39 cpuis 6,595 Al e Leslisl To « GEC 5T . CDE
diles 48Me L] L_gi i JolSG 8Me Lt cslS e¥uall S of aes E> Pedroni (2004) Las |
oo J3T L Al dadll col s HLas¥l wlebas) udel dial Lo ldag Joghll gull e
%65 Ligiall Goiun die SIilin JolSS 3929 ptay ALall auall s yd (a8, dig % 5

Sl gzl Sl 7 3laadl IM5 (1o 7 39d Juadl cyuims Jf oy Akaike jd5e Jlosiu) @3 adg
:Jl Sl I3 e Skl 7 3Leald Akaike cdlolas 1S « ptatll dnels g

ARDL (Uf) Jia¥! 7 3g0ll jLis] :(06.03) o, JSC&

Model Selecion Criteria Table
Dependent Variable: DCOE

Date: 1000124 Time: 11:44 Akaike Information Criteria
Sample; 1995 2022 R I
Included obsenvations: 108 448 || - ! i ; Lo oo
| | | |
—.
Model LogL AlCt BIC HQ apecification - b b
-4.56 | ; | ! ! !
|

12 202401650 -4GB2645 2846128 304410 AROL3444)  -4e0 i i Lo

1 239802170 4626134 3993687 -A3MGR0 ARDLOVIAT) o, i !

4 270322803 -4R93974 2076740 3941245 ARDL( 444 }

O 242163478 4500510 -A7T40TTT 4247381 ARDLG11,1) 68

§ 236806283 4502063 -3822873 4264256  ARDLEZ 111} 472 N e e e e e e e e A

§ 4 T £ § % ¢ ¢ % S ® % 3 €%

2 200T020 4521288 502 413075 ARDL(,2,2.2 $ s s s s 5 5 ¢ s 2 ¢ =

10 250056656 -4501232 -1322570 -4025514  AROL(3, 222
§ 245326500 -4.485300 3416340 4053894  ARDL2 222
3 253053636 4479427 3191122 3950456 ARDL(13,33
1 260817946 4474303 -2966712 -3865827  ARDL(3. 3,33
7 256448340 4466268 -2.068320 -3902045  ARDLEZ 333

Model12: ARDL(3,4,4,4)
Model1:ARDL(1,1,1,1)
d 4,4

(
(
(
(
(
212793877 4560736 -2833859 -1863754  ARDL2 44,
(
(
(
(
(
(

Eviews12 (ilas¥l byl (e sleze¥l cdlall slae) et yugall
z3saidl sa Akaike dad o Giuy sddl JiYl zdgadd) o Lasd oel JSAd D (e
b Jare e IS Slgmd 4 ¢ 0gaySIl ST U bilagd @lgzd 3 4sey ARDL(3.4.4.4)
- Jlea¥ el bl e 3,80 Cims o gylamtll 7 Lt i lgg ¢ (g Liaed | 5Ladiud!
Pooled Mean Group/ Panel ARDL &Ll dipdad)| bl .z

Ot oSl AMatl Aolyid 73903 Juadl cyues 1Sy delydl clpaal JolSE) Ay dgazes uay
llly bslally padll sl e 2Lall Joudl & 095,801 duwsST U bilagsly Lol sLazia!
P dloll Jouzll § Axisge
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Pooled Mean Group/ Panel ARDL G\ 7 3 g3 53045 :(34.03) o3, Jou>

Prob.* t-Statistic Std. Error Coefficient Variable

Long Run Equation
0.0002 -4.074250 0.000194 -0.000792 DTIR
0.0000 5.636906 0.000582 0.003283 DTO
0.0000 6.095479 0.003284 0.020017 DGDPPC

Short Run Equation
0.0576 -1.953506 0.671370 -1.311526 COINTEQO1
0.3558 0.933923 0.380733 0.355575 D(DCDE(-1))
0.2056 1.286055 0.218792 0.281378 D(DCDE(-2))
0.7055 0.380616 0.000191 7.26E-05 D(DTIR)
0.5896 0.543729 0.000212 0.000115 D(DTIR(-1))
0.0421 2098012 | 8.44E-05 -0.000177 | D(DTIR(-2))
0.2159 1.256888 0.000243 0.000305 D(DTIR(-3))
0.0953 -1.707272 0.002152 -0.003674 D(DTO)
0.0015 -3.406528 0.000924 -0.003146 D(DTO(-1))
0.0216 -2.388486 0.001367 -0.003264 D(DTO(-2))
0.0012 -3.479738 0.000531 -0.001847 D(DTO(-3))
0.1635 1.418744 0.013189 0.018712 D(DGDPPC)
0.1399 1.505168 0.009723 0.014634 D(DGDPPC(-1))
0.2226 1.238375 0.007336 0.009085 D(DGDPPC(-2))
0.6017 0.526085 0.003752 0.001974 D(DGDPPC(-3))
0.1239 -1.570711 0.005186 -0.008146 C
-0.000165 Mean dependent var 0.010564 Root MSE
0.017145 S.E. of regression 0.032340 S.D. dependent var
0.012052 Sum squared resid -3.988920 Akaike info criterion
282.4017 Log likelihood -2.325005 Schwarz criterion

-3.314263 Hannan-Quinn criter.

*Note: p-values and any subsequent tests do not account for model

Eviews12 Jlas¥l mebidl e slazely Cdlall slae| oo 2 yuuall
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4l a¥s 4 Long Run Equation (sslall el Jalas o odlel Jgud! milis S5 e Lasdls
COINTEQOT Uasl zrumsat e Aflais¥) dayall doessngi Lo Idag <% 5 Logiall Gaiuns i Ligd
929 e Ju Law % 10 Lgiall ot wie Ailias| A5 LS (61 0.1 (o 4ol 0.0576J &sglunas
e Com e dashadl (a8 Leliidle Salos clld Lel (day iyl ol piaie o Hildie JolSG A8Me
3115 s Adla Uil mumiad Jolas doyd
Gzl 7 lasyl ¢ lasy) ¢of Pooled Mean Group/ Panel ARDL Jyaz!l gl JMs (re Lasdls LS
2o «Jlstll (e 0.020 ¢ 0.0032 &wdy €0y (3ySI) ciasST Il lilag) &wd (oo dusa 2,40l U539
¢ 0.077, Ay 03,8 ST U lila) cpo Jas 71y ol Hladiaddll Juae § 8505 ool el
Sl Lginn pe Lod bl &edel dulyudl Slpaal juaall gull cdlolas Lol (Jagladl all e liag
O il JolSG 5929 wald test jLas| mludl sda H3a3 g /10 ¢ 57« 17 dsbas! A¥s LS ud
: JWI (33/03) Jozel! § Aanshly (Ua¥1 dligh 25515 28Me) 7 350l ol ina
Sl 7 550ill WALD TEST ,Las| :(35.03) 03y oo
Wald Test
Equation: Untiled

Test Stafistic Value g Probaniliy

F-statisfic 128094 (341 0.0000
Chi-square 47 42301 3 0.0000

Eviews12 Jilas¥l el Jleatuly Ul sluc] o 2 yiial

zlas¥ly 3yall Usag aleadl LAyl (o IS OF Joall LuSles Lapuass mludl sda > (g
Flal domy (o leadl HLadlafl s oF JUb uSss Idag cdsghall gl (e a8 Sy G L 6Ll
Shledl] JI (as cpil (udgs iliall) calegSadl pes 2l odag a5lall Joudl (3 2l Gles
Sl alasiul ammdds Al de dolad) gladl ol oo asdl G Gelaiue Ll
LMall Lddlin comg (gabazalll gaidl (9 225 Gigu> (95 SUlasy! 4wS Jdad aud) dayuall
plaiadl galaid¥l gaill Olosa] BLASEW (0 duse J] Azl LesS Adly galimiBYl sadll o

il
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0,k Jgold leall g o Lo LetLudl i1 uled el collal

0] e i <Yl
cdgd u?t).il‘a)j‘}qj‘) Ll ydl Jea Jg._x.U Uleadl x>9 L_?'L.’.-“J‘ Hlediadl (o 48l 4l

z3ledl o imy cpanel ARDL 7 3sa3 Jlaaiwls clldg 2022 dyle J) 1995 cn L 876l (juan
dasg ¢ AIslall it § Sldal) o Sl Bumds Alisle (3153 A83e Ll o @il AuSalill
z3s0id @bl ISl tames o2y Baelydl Joms o3 oo Wgs JS0 Spkte JSG 2alanll wlildl pex
ot LS !yl
Chmye = f(TL 1, GEC ) oo (1)
B e 5,80 Caimi Jare 9 TI s lead! Hlaiiall e @l Uleall qx> ChM gy co>
o e o lead) Lot il axdlae JI odlel mssll z3gedd) chugs « GEC Jles¥l el

- Jlea¥ ekl bl e 3,801 i g Jutal 6,531 Azl clsazll pany ) 28Ls) aleall
Blidl ooy g 7 3gaidl juuds Silglas :Lals

Panel data unit root tests: 50> i) yi> ;L | mlG A

Panel data unit root tests cJW\ z3sed s>y Ll :(36.03)Jgus

Lol Jo¥

(1st difference)l(1)
AGFC ATI,
-9.5063 -2.5873
(0.000) (0.004)
-2.6486 -2.4668
(0.0040) (0.006)
-9.6563 -3.3581
(0.0000) (0.000)
136.833 24.6807
(0.000) (0.0018)
160.558 24.7469
(0.000) (0.0017)

(Variables) iyl
¢ Gl
(Level)l(0)

AChm GP¢ TI, Chm
-2.87124  8.7985 20.1689  0.1254
(0.0020)  (1.000) (1.000) (0.5499)
-5.13133  -0.7427  -2.5665  -0.0846
(0.0000)  (0.2288) (0.005) (0.4663
-2.91224  -0.9984 1.2972  0.85949
(0.0018)  (0.1590)  (0.9027)  (0.8050)
22,6020  9.6400 1.4591  3.91403
(0.0039)  (0.2912)  (0.9934)  (0.8648))
452332 142987  26.2952  5.14308
(0.0000)  (0.0000)  (0.0009)  (0.7422)

ey

R;Lm-‘ﬁ\

LLC

Breitung
t-stat
IPS

Fisher-
ADF

Fisher-PP

J107571 Gygalt S gims Lis Edla ) dad (1)

Eviews 12 JSLas¥l xabadl alusiwl AUl slae] o 2 yiuall
& = ¢ INECRS)

! _Hyun Mo Sung & Jorge L. Urrutia,op. cit. ,p177.
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Panel data unit root  auie3dl Jdlud! Al yatl HLasy odlel Joazdl (3 Aol wldl v

Sl Wl qz> CAM Slpazal) 2wl Judl| ez O W sl LIS (yag tests
Level(0) ¢oiudl § 8yatue s G € Jloa¥l el bl o0 3,801 cms Jons 5 T Lol
do¥l wlBg,all ey uay (o Sly B sll sda 39290 puall Ay Juds ¢10%5 Lgiall Sgiun ic
Judig pall Asyd (a8 6l (%5 Lsiall Goiwe wie (Tst difference)l(1) (Jo¥1 Juolazl)
(1) do¥) &yl (0 AolSie il ikl pez O0F (61 B gl i D929 puiay AsLES ALyl 2y yall

Panel cross-sectional residual dependence a3 (v blg,l aue )Lis| @i &

cross-) byl a9 adatd ABlall (puadl) Lyaall s yall Jias CHM HLasH Jous!! il v
oo S Al @il o éi Lgall Js1s 3ls ol ol sl J (sectional residual dependence
%5 Lgiall Ggiua o J31 Pesaran CD g Pesaran scaled LM g Breusch-Pagan LM &l Las-|

Panel cross-sectional residual dependence ZJU! 7 3901 5Lis | :(37.03) o3, Jou

Variables Test Statistic d.f. Prob.
Chm/TL./ Breusch-Pagan LM 6 | 0.0001*
GF¢ 2857414
Pesaran scaled LM 6.516593 0.0000*
Pesaran CD 2.877407 0.0040*

%5 Ligiall Ggiun die Adlaisy] Aayall :(*)

Eviews10 Jilas¥l melindl (e sleze¥l LIl slae] oy 2yl

Jo¥l Juolat) wie 8ya1un panel data Ul palaal) a3l Judlad) peaz oo uST aag
929 v 3azull J) Adlsll Bglazedl 3 Logay L ldag Jo¥1 & yull e AalSia Lil (51 (1st difference)
s bl Ll o gal) Alisle 4555 283e 392y (¢l Byl it o e JalSG
(s i) g ¢ Sliadl) &lall Joudl @ dlleadl

(Panel cointegration test) Jial| Jo &I HLas | il &

Oils AMe lia ol 13) o uyaxs! panel data oLl JolSS HLas | mls S Jguz]! oy

Jazay Tl sled) syl leall pz> CAM 2l Slpdie cilise o gl dlsh

:(2004) Pedroni Lizs| alusih TO ylastl 7 las¥ls GFC Jlas¥l ol il o 3,401 Coas
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(Panel cointegration test) JUJ| 7 3g0il) eIl Jol6&1 Lus| il :(38.03) o, Jou

Pedroni Residual Cointegration Test

Series: DCHM DTIR DGDPPC

Date: 10/01/24 Time: 13:30

Sample: 1985 2022

Included observations: 112

Cross-sections included: 4

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

User-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -0.665657 07472 -1.316441  0.9060
Panel rho-Statistic -2 775609 00028 -3.262296  0.0006
Panel PP-Statistic -3.7367186 0.0001 -4 457927  0.0000
Panel ADF-Statistic -1 465771 00714 -1.825614 0.0271

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic -1.991529 0.0232
Group PP-Statistic -4 415386 0.0000
Group ADF-Statistic -1.913479 0.0z2va

Eviews12 (ilas¥! moliydl alaseisl cdlall slae! et yusall

Ayl @lpaall e S e 2o ¥l c¥aaeld panel data wllad daad) JolSs Hlas) el aa
plasin] @ Gl lia ey Aypuas 53319 2al Slate Loal8k GF¢ 5Tl . Chm
43193 A8Me LJ (ol ildn JalSs A8Me L cils e uall S () wxi Eo Pedroni (2004) L)
e U3 L adlersyl dagall il cus HLasyl clebas] 2udel dizisg Lo Liay skl gull e
%65 Ligiall Gotun ie Hida JolSS 3929 auay Aslall auall s yd (28,5 ding %5

S Jgazdly Sall 7 3laadl IM5 (1o 7 393 Juadl g Jf (0 Akaike g0 Jloaiu) @3 Adg
: JW1 (05/03) JSadl UMy 2iSCal) 7z 3Laidd Akaike cMalae 1489 « yyuaid] A s

ARDL (&dUd1) Jia¥l 7350l 5Las] :(07.03) o3, JS&

Model 3election Criteria Taple Akaike Information Criteria
Dependent Vanadle; CHI z_.a0
Diate: 100124 Time: 1354 32

Sample: 1995 2022
Included absenations: 112

Model  Logt AC BIC H2 Specficaion
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Prob.* t-Statistic Std. Error Coefficient Variable

Long Run Equation
0.0069 2.768840 0.133984 0.370981 TIR
0.0921 1.703493 0.518970 0.884061 GDPPC

Short Run Equation
0.0002 -3.933941 0.024789 -0.097517 COINTEQO1
0.0764 1.793328 0.010114 0.018137 D(TIR)
0.0371 -2.117053 0.009835 -0.020822 D(TIR(-1))
0.9328 -0.084544 0.038255 -0.003234 D(GDPPQ)
0.2185 -1.239677 0.044306 -0.054925 D(GDPPC(-1))
0.0028 3.076368 0.314366 0.967106 C
0.030108 Mean dependent var 0.688670 Root MSE
0.785907 S.E. of regression 0.998669 S.D. dependent var
53.11785 Sum squared resid 2.160963 Akaike info criterion
-95.01395 Log likelihood 2.792043 Schwarz criterion

2417013 Hannan-Quinn criter.
*Note: p-values and any subsequent tests do not account for model
selection.
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