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ABSTRACT :

This study aims to measure the impact of tourism on the national economy in Algeria
during the period 2000-2022 through the descriptive-analytical approach, as well as
using standard tools through ARDL and ARIMA models. The study concluded that
there is a significant increase in the tourist flow and the impact of tourism revenue on
.economic growth

Keywords: Tourism, economic growth, tourism revenue, ARIMA, ARDL
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31521 | 31583 | 42819 | 33536 | 93664 | 142191 |67061 |57 730 |83 028 | 5482354783 | 49671 | 2017

35869 | 29543 | 45017 | 31766 |117749 | 97835 |47571|33670|93 382 |41497 |34510| 29951 | 2018

16352 | 21763 | 33975 | 28765 | 53781 | 81050 |39133|24929|39026|36228|32239| 30037 | 2019

11670 | 32641 | 10612 | 92433 | 56204 | 14605 | 36716 | 33627 | 22838 | 132 15| 205 05 | 244 462 | 2020

26976 | 26210 | 18295 | 13012 | 67343 | 50294 |44085|38686|55317|17098|51450| 83219 | 2021

138333 | 249161 | 213594 | 185952 | 168897 | 166474 | 67772 | 51553 | 35853 | 46826 | 43921 | 29712 | 2022
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B8l ds pa d e as i B Cus
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D 0l el 02a

O Ganl (g e Of Lars ¢ YEY-14+edS3 (e iS5 i (5% DS zasadl) (o 0=B: IS 13
@) sl Al o 8 Jleaial) L, 58 5« Random Walk Model ) séiadl juad) 73 sai ooy 23 saill
L

Y=Y t-1+BHetdSall e Sy 5 Aiilall DS 73 saill e 0#B: 1S 1),

a3 d osiia i B dust b S i il o jal Gasb oo B e dudladl o2 Jaa LSy
DY = B + JSill (e iS¢ 1=disl zalaill oda & (oW da jall (e il 5l Jami Llle 5, il 5 500
+ IS 3l o3a 3205 e

Ol Ganl G gdi e Ol Lars ¢ YEY-14edS30 (0 iS5 i (50 DS gasadl) (o 0=B: o\S 13
G ¥ Al o 8 Jleaial) L, 58 5« Random Walk Model ) séall jund) 73 sai oo 23 saill
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Baa gl s el JLal: G g al
Db lesaa gl Hia a8 Jasiad Al Gl LAY aal e
Dickey-Fuller (DF) 8 (Ssa JLsa) - Y gf
Gab e 1385 ey Aludud )Y pae b ) EY) ddia maca 5 Dickey-Fuller <l L) mous
airga e 3l ALl 23 5a3 of La 5381 13) Stochastique. 3 sée sl Déterministe s slas) yass
1 YA SN0 Jos8e Y = 0YEL + & AR(1)I o
Al Colaaliall cpe 5ST 5 s Led Allal)l Claaliall 5 6 jiie YEALL 01 <1v
Ancald) laaliadl i o 55 L el colaaliall g o jitew e YAl (8] =1 v
Aalall claalidl cpe J8F 05 Led Al colaaliadl 5 o e pe Y ALl (9] > 1V

Dz alad G Al 5 ¢yl R @ Laal) Jal e DF JLia) i

Yt == @th_l + Et ..................................... (01)
Yt = wyt_l + C + Et .......................... (02)
Yo = @Y g Bt +CH o, 03,

s b daall AL 055 | T, | < | Te| <o 3 Hp:@ = 1 a8 1040
s dne)l ALl 0SS | T | > | Ty <o) Hyp i@ # 1 b i 4
Augmented Dickey-Fuller (ADF)gwsall g8 S5 JLdd): Lils

1Y) (e A1 5Y AR(P)p>1 ibliia i e ls) go (DF) JLiY a5k s (ADF) sl o)
(A N =3l 0 3 LSRN 13s Jiady g o 3130)

AXp = A1 + Zf:l Pjr1 AXjog F P 04
AXp = Aeq + X0 g Djpr AXjoq +CH e 05
AXp = Meoq + 205 Pjag AXjog +bt+ 4+ ppennnn 06)

Akaike (AIC)<Schwarz (Sc) « (Hannan(HQ) _ulaall 4ad J8L aaaty jalill 3 58 p Jiad as

2013-200 5_5idll Ja i 3all Ala Al 3, (53baBY) saill o admill Jane b il ClulSal | (il ja dena 1
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(PP)&igum-anlid JLSA) - GG

Ll eansy 568 cellad DU o il ol Hlie W) Gaey 380 G (Ylad aleall yie JLEAY) 124 yiing
w3 (1988) Philips and Perron aie) Eua ¢dd) gliall GLALNE Aalal) &l jaall e Aaslill &l sl
1 AN da) el 385 (PP) LA a3 g ADF. 5 DF s LAY 82 ol cilay 5 3l

Jie 38 jidall cilglas ¥ a5 doalall (5 jaall cilay el 48y ylay (DF) JLaY 20 z3laill s

. Et ) sall Al

ol LS il (sl b il jaiV) s

1 2
8% = ;Z{;l €t
b LS 5yl o SLaill 8 sall s (e 18U iy g s shall (gl 3 st il prmaad Jalae o

L i1
s =;Z{1=1 ef+2 Y (1 — :) ;Z?=i+1 €t Ct—i

rcalaaliall aae AV 5 0k (L) AU A 5 ga s dyshall saall & cplail) 1aa 0l

;s WS Philips-Perron asbas) clua-

b, —1) n(K-1)6
PP:ta;fﬁ(q)i ) , K= 1%y,

Go, VK
52
; K=3
.u@\@#dﬁﬂé\)ﬂ\&h&&\hﬁ\lzKQ)ﬁj t

KPSS_LEA: Ll

LAY @i e Y Caelias jlaal slasiul (1992) Kwiatkowski, Philips, Schmidt, Shin z sl
Al Jal el Je KPSS s 065 cdlulull ) gl 8 (Al aaall 4 8

(Sl G 5all g sanall ot ¢ (3)5) (2) gl i an]

(aa da g yhal (Al A )22015-1986 ™) "5 sill - 3l Jadl Alla )il ) el e Cogeall jrw s ilegpaal Hlai 2
2018-2017 wwsiill asle 54y jlaill o slall g ApalatiV) o glall A0S0 3l alI3aalill Axala 63 ) siliiacel ) 53S0 Balgd Jos e
.201-200 o=
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O ol AN A8 5k iy §2 JaY) Jashall ol e
;14060 483l (e KPSS sl Aibias) s 3

1 Y7, s?
LM = ===+
s2 T

A oall Aadll e ST LM 4 saonall lan¥) il 1) (L) Y] dpia ) adall dpia b (iad 5
.(1992) 4 Kwiatkowski, Philips, Schmidt, Shin<_k (s asall J saall (e da i)
Aa Al Al e jral LM Adban) cuils 13 (V1Y) Apa (8) adell dua j3 Jud

i s ol Al LA daagial Adaia 3y sea L Ladd g

L gsin gl Jia Yl sl al diagle 106 4B JSal

Yt — QYt—l +bt+c+ ¢ :03 c}}gd\ PR
Ho:b =0 :yl=t =

T

0] < 1 :TS ik Yo = 0¥ 1 +ct g 02gidl b
Y, = OY,_1 + bt + ¢ + & E= 0wt &

Yy = @Y, q + & 01 g3l puis
Q) =1 B\ "I

Regis Bourbonnais, Econometrie, 6eme édition, Paris, : suaal)
Dunod, 2015, p 234.
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(ARDL) 4akaliiall de ) sall dyia 31 <l small SIAN HasiV) 23 g Jleninay @l jitiall JalSill dpmgia ygiad
Pesaran and al ¢+ JS5 (1997) Shin and Sun (1998) Pesaran (s JS W shais ol8 20 duagia
s Lo A Al (e Al A I bl ()68 G by ¥ adly SLEaY) 138 Sach Cua ¢ 2001450
daie 3 Judld) aibiad e il iy 4iuki (S ARDL g3 sad i) & asaall jlial of Pesaran
gl Ja ) i) e dmila f (1) oY) An sl e AalSia 5l (0)] Ll sinse e 6 jine IS 1) e
Pesaran diy kb of LS ¢ (2) 14l A jall (e dLalSie 4t 31 Judlad) 5S3Y of sa HLaa¥) 1aa gakal
Jalsill jlaial 8 salinall (5 A (3 5kl 4 jlia 3 jpeaill Ay 1 Judladl Al 8 Juzabl Gailiady ailas
Cmila sl (gl Jial) JalSall jlaal i cpla all <413 (1987) Engele-Grenger 4k Jie & il

. VARSI jlaai¥l eled ) AJohansen

S a3 e Lo (el e Uadl) mosal 73 503) UECM gdsed i 45 Hhall o385 5
ashall s il gaall e 23 gaill allaa 15 aulaist 41NA (ya (5315 Ailaliial) de ) gall dyia 3l <l ganill
S Ao lpall 255 san 5 Adlas 3 JaY)

pl p2 p3
AYt = 0y + Z B]AYt—] + Z Aijlt—j + Z YjAXZt—j + -+ T[1Yt—1
=1 =0 =0

+ T[2X1t—1 + T[3X2t_1 + -+ €t

eJoV B,ah JzE A —

U=y u J2F il —

¢ eV aliale VR DSlelas iE 1(TTq, T2, TT3)  —

el pedl sl s> 22 (B, A, V) —
i aade Ga JaY) A sk 45155 ABe 3y JLEA) () Als a8 ety (ARDL) gasad JUia) o)
lla Ja¥ 5 il Ja¥) Cilalee 135 Jy shall Ja¥) clalee o ) i @l e SSU 2313 5 63 gl
& yidia JalSS 3 ga g adey AT adell Aia 8 LSS &4 Cua (Wald test) DA (e F dilan) Clusy o 68
Dl (DY) Al sk 3l 53 A b )z saill e oy

HO:'II1=H'2=TE3="'=0
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Hy:my # 1My #1153 %+ -+ 0
Fstat Aad 45l ab Cus gy 8l Al LAY (wald test) JLis) aladiul o Alalaall a8 dey
(2001) Pesaran et al Ji (1 4a yiadl critical bounds 4s yall 3 gaall Gaca 4 saall aislly 4 gusdl)
s e dsandl (S0 Sua
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skl Ja¥) Aol 5008 Cpana® 400N Ala yall (8 () piall G & jidie JalSS 2 sa g dlla g
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Aas 2,1 sl o) el 5 asaill 5 ey sl il e o i g Jadil) lad o235 ¢ 5 shaall o ga )il ZUay
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il pall 4y ylay o3 galll 0080 o gt Allad) o2s 8 ¢ BLEUCad & 06 e Jganll L) 525 Las
5 Y1 o2 G yb e i) O oy OLS Aalall oyl lay sl 45, 5k Cansal 5 daend) (5 sl
L &8sl (A 8 e A g daleall Jod ) (0 Le 18 5 g sl i g ililiaal @185 )1 () 525
J il eV sl du all sl b axdiule 8 oUaaD sl Lol Y1 5 g g A (e RS

. st WSBreusch-Godfrey

Bt s Ayl Jal ge OLS 48 sk Jleninly 73 gaill oy o sii-

Lt-Leyt-1 ex1t c...c XStoe JS AV et sl o 58 -
DR g ¢ (1)X2am 58 1S Ailanl L jl g | M=nR2 Aibas ¥l Glusy il e ¥ LA Jaaiod
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Al Als jal) 23 gall 30a8 Jalas 580 R2

;s UadY) cpl uilad Ll 2
E(e) = 0% . 3000 dum il daa i) 3 HLSaY) 18 Jict

Jlaxiil s sl yall 038 8 (Ul (s Guilad e 2SN e e ) (3 k) (e 22l 2a 5 G
DAl ol phadlly ey s ¢ LMY cielians e aaing 3ll s ARCH sl
33l Bl e ye o o3 ¢ OLSAS yha Jlerivls Y = XP+e & alall 23 saill a8 1591 3 gladl
;I 3 gaill e AN 3 ghdllet?

e =P+ Pttt Py fgt T

- 2Nl 73 gaill 13y el R2 sl Jalas Sloss
s Al dpa all Hladl): ZAIEN 3 glasll
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Clua 5ok e 3 ¢ Jarque-Bera ksl Jleaiv) ot 43l oUad S adall a5 6ill (ady L
Al Az ) a5 e 5 (S Ailiaaly e jlia 5 JB dilas)
bl w5 sl iy ) sl Ul : Ho

65



2022-1990 5 581 I3 i jad) & o i sl alaiBY) e daluad) Y Auald Luf o 1 S Juadl)

B AN DA i3l B Ahagll alai®y) o daluadl Y Al A ) s Gl duaall
2022/2000
BV o daluadl 5Y (s ol 23 gad 50088 s s Al l) Al Hall danadl &5 Caaall 128
Aia 311 gl AN HlasiV) 3 sad e alaie WU @l g 2022/2000 5l A il all & il
ARDL 4aklidl
sl Al ¢l pdtia daad o JgY) allaal)
sl Jal e pal (a5 ghadll oda yiad Cus el jall ol e 2aad (e 20 Y Al Al 3 gl A el
Al pall Jae s allall e iz (il 23 54
OB ALl sl al 138 5 ALY el ylail) e slaie WU s ¢l Juaadll 8 4iilae o5 Lo DA (10
b LS () sSis al all il i
GDP Al Jeyiw il 5 JaaY) sl i) & Jiaid ol priall dually
& zhedl 230 s RETOG 4l jains 535 dalaad) clal Y 3 Jiaid Jisall puiall (ad L Ll
Alaie Y5 G sall il il acld (e Calaalisall 5 ULl ges o3 385 TOUR 2 4 3eyias 5315 il 32l
world development indicators g s« e
. ADF o sall 3l Soa SLad) aladsinly Al jall Jae <) paatia 4y ) il 4 o Qi callaall 138
tADF o gall Jlgh S50 JLIA) aladiuly 4 ) S5 A o
Al 5ol i s sall 518 (S0 A Cilide i se S et callaall 138 e yaiad 3 5ad
a5 eVIEWSL0 gl s das ¢ Js¥) LAl 5 (5 simsall (a S 3 138 5 clgiual a3l all 350 JDa
&l

B S LR Bash oo ) RIY) il ; 0608 Jgaal)

Null Hypothesis: LRETO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

Null Hypothesis: LGDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

{-Statistic Prob*

t-Statistic Prab.*

Augmented Dickey-Fuller test statistic -5.270266  0.0022 Augmented Dickey-Fuller test statistic -3.631677 _ 0.0140
Test crifical values: 1% level 4498307 Test critical values 1% level -3.788030

5% level -3.658446 5% level -3.012363

10% level -3.268973 10% level -2.646119

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: DILRETO)

Wethod: Least Squares

Date: 05/2224 Time: 10:45

Sample (adjusted). 2003 2022

Included observations: 20 after adjustments

*MacKinnon (1998) one-sided p-values.

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

Method: Least Squares

Date: 05/22/24 Time: 10:44

Sample (adjusted) 2002 2022

Included observations: 21 after adjustments

Variable Coefficient  Std Error  +Stafistic ~ Prob. Variable Coeficient  Std. Eror  t-Statistic  Prob
LRETO(-1) 1938269 0367774 5270266 0.0001 LGDP(-1) -0.833509  0.228511  -3631677  0.0018
D(LRETO(-1)) 0813688 0244849 3325041  0.0043 C 0.051825  0.033511 1546484 01385
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e siansll s Lo s 5ia3¥ (LGDP.LRETO) dudladl o L Ulia i (1) o8 Jsaad) JI& (e *
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ARDL gigai 55 :07 ad) J g2l

Dependaent WVariable: LGDP

Method: ARDL

Crate: O5/22/24 Time: 10:54

Sample (adjusted). 2002 2022

Included observations: 21 after adjustmeaents

Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info critericon (AIC)
Dynamic regressors (2 lags, automaticy) LRETO LTOUR
Fixed regressors: &

rMumber of models evalulated: 18

Selected Model: ARDL.1, O, O)

Mote: final equation sample is larger than selection sample

YWariable Coefficient Std. Error t-Statistic FProb.*

LGP (-1) O.03z7as1 02132594 0177594 028611
LRETO 0. 152400 0097856 1.659581 01153
LTOUR D.090528 00922329 09230391 0. 2405

Ll 0055278 0029037 1.9416521 00689
R-squared 0273634 Mean dependent var 006049
Adjusted R-sqguared 0. 262099 S Dl dependent var 01417638
= E. ofregression 0121593 Akaike info criterion 1. 204913
Sum squared resid 0251775 Schwarz criterion -1.005956
Log likelinood 1G6.65158 Hannan-Ciuinn criter. -1.1617=24
F-=statistic 2. 380224 Crurbxin—YWatson stat 2054014

FProb{F-statistic) 0042584

*Mote. p~values and any subsequent tests do not account for model
selection.

(el i) Aad Jich a5 0.056378 dasds dun ge il 3 5LE) o Jaad 02 8 Jsaall IS e *
el (5 sbs el Ol el () 5S5 Ladie sl

el 5 LGDP @bl uaiiall (0 das 50 483 @l of Correlation Bl y¥) delae jelay *
.(2R) 0..373634= R-squ <l ¢us ( LRETO.LTOUR ) il

shaall mlll & &l el (e 26.30% o e (0.263099) Adjusted R-squared wasill Jalas Jy *
gl Al 5 )3T Jal se yuaiis (LRETO.LTOUR) &liivaall <l yuiiall MA (o W ypusdi o5 sl

. 73.69%

e Jxi e 0.05 (0 sial (0.042584) Allaial Ay 5 ua 50 (3.380224) F-statistic 4ad cisls *
Ay sima g 3 salll 358 4y gina

Gl sadll 2ae b alaie YL @lly s ARDL(1.0.0) (o (stie elhayl 353 Cpuad 0 Jsaall JDA (e ey
(SC) sl (AIC) e o z3saill JE
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F-Bounds Test Hull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. 10y {1}
Asymptotic: n=1000
F-statistic 6.960615 10% 263 3.35
k 2 584 2.1 2.87
2.5% 3.55 4.38
1%4 413 5
Actual Sample Size 21 Finite Sample: n=35
10% 2.845 3623
504 2478 4. 335
1% 4.948 6.028
Finite Sample: n=320
10% 2915 3.695
504 3.538 4.428
1% 5.155 6.265

bl A ) 2@l (e 5S16.690615 (5 skas & guanall F dibany) of sl Jsaadl DA (e aadls
) Aol A jall i 5 adell dpn B b 53] 10%0.5%.2.5%.1% 4 size s siwse e (11) 5 (10)
vie Jyshll da¥) 0155 A8e Lgin (38ai 5 Lee AlalSie <yt o sl all il yacia ) ) s

. 10%.5%.2.5%.1% 43 sixe Sy sisa

68



2022-1990 5 581 I3 i jad) & o i sl alaiBY) e daluad) Y Auald Luf o 1 S Juadl)

M) gaad) A (e ALy g ABDaY) s guilis Gl (S
) Ayl Aidal) s oS 109 48 Jgaad

ARDL Long Run Form and Bounds Test
Cependent Wariable: D{(LGDP)

Selected Model: ARDL{M, O, O)

Case 2 Restricted Constant and Mo Trend
Crate: 05/22/24 Time: 10:55

Sample: 2000 2022

Included cbservations: 21

Conditional Error Correction Regression

Yariable Coefficient Std. Error t-Statistic Prob.
c 00563278 0.029037 1.941621 0.0G629
LEGDP-1)* -0. 962049 0.213694 -4 501995 0.0003
LRETCO™* 0162400 0.0973856 1.659581 0.11532
LTOUR*= o.090s528 00923239 0.920291 0. 2406
* p~value incompatible with t-Bounds distribution.
== Variable interpreted as £ = Z(-1) + D{Z).
Levels Equation
Case 2! Restricted Constant and Mo Trend
Wariable Coefficient Std. Error t-Statistic Prob.
LRETO 01628807 0092818 1.8128682 00866
LTOUR 0.094099 0103814 0.905422 03774
c 0058602 0027682 2116939 0.0493

S — e —————
e e (LRETO . LTOUR) il aaialy dalad) clalaal) of Jaa3l 04 a8 Jsaall JDA 0
il a8 i Y eld) sae s Aaland) S o e J 138 5 059 (5 s i
Al all 3y IS dyshall Ja¥) 8 il sl

) Jgaadl VA (e Ja¥) B b ABMal) yali il audli ¢Say

JaY) Byl ABMal) ikl millii 110 ady Jgaal)

ARDL Error Correction Regression
Dependent Wariable: D{(LGDP)

Selected Model: ARDL(1, O, O)

Case 2! Restricted Constant and Mo Trend
Crate: 05/22/24 Time: 10:56

Sample: 2000 2022

Included observations: 21

ECM Regression
Case 2! Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.

CointEqi-1)* -0.952049 0165094 -5. 723271 00000
R-squared 0.620040 Mean dependent var 0.008437
Adjusted R-squared 0.620040 S.D. dependent var 0182021
S.E. of regression 0. 112200 Akaike info criterion -1. 490627
Sum squared resid 0.251775 Schwarz criterion -1.440888
Log likelinood 16.65158 Hannan-Quinn criter. -1.479832
Durbin-YWatson stat 2054014

= p=value incompatile with -Bounds distribution.

F-Bounds Test Mull Hypothesis: Mo levels relationship

Test Statistic WValue Signif. {0y I£1)
F-statistic 5.960615 10% 2.63 3.35
K 2 5% 31 3.87
2.5% 3.55 4. 38

1% 413 5
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Date: 05/22/24 Time: 10:28
Sample: 2017M01 2022012
Included observations: 72
Autocorrelation  Partial Correlation AC  PAC (-Stat Prob

0.724 0724 39371 0.000
l 0.502 -0.047 38573 0.000
| 0.393 0098 70513 0.000
| 0.272 -0.080 76.326 0.000
| 0.075 -0.227 76.769 0.000
| 6 -0.031 0.010 76.846 0.000
| 7 -0.045 0.052 77.014 0.000
l g8 -0.049 0037 77.214 0.000
l 9 -0.056 0022 77.480 0.000
l 10 -0.090 -0.124 78183 0.000

1 11 -0.018 0131 78.211 0.000
|
|
|
|
|
|
|
|
|

LT s o M3 —

— T

12 0029 -0.012 78.285 0.000
13 0.007 -0.056 78.290 0.000
14 -0.008 0008 78.296 0.000
15 0026 0002 78358 0.000

—

[ 16 -0.008 -0.086 78.365 0.000

[ I 17 -0.030 0068 75431 0.000
I 18 0.005 0065 75434 0.000

[ I 19 -0.044 0170 75.631 0.000

20 -0.060 0035 79.021 0.000

T4 NN nndd T0AYT N NnNn

s Gl
oo Sl s H=24 a8 ) ,alid 8 sall Cilay o & sanal Q-STAT a8 jall Jaia¥) I3 (e
cls e bty (B gall Al o Jgti g Ho Jas Wild agle 5 10 % 4o sinall <l siusal) gen
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7
Serriem : Remid uals
5 Sample 2002 2022
Otservations 21
5
boan A4 AGa-18
= Median Q015648
Maximum 0152493
3 Manimum 40298654
St Dhenw. 0112200
2 Shmmwen s -1.203293
1 . Kurtosis 4309146
0.3 0.2 -0.1 oo .1 o2 Prevbabdility 0037491

5% 4 sina (5 sime 2ic A all g pulai (e ST 8 5 6.567330 (s slesi Jaque Bera duibas) i Jaadls
aall dpa ji s ils 0,05 e B8 4 5 0.037491 s sbsi Jaque Bera < 2slal) Probability of WS

£

- erhal) sl a8 sl Al U

g

ORI EY LA il 112 ab ) Jsaad)

Breusch-Godfrey Serial Correlation LM Test:
MHull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.282257 Prob. F(2,15) 0.7580
Obs*R-squared 07561655 Frob. Chi-Square(2) 06833

Test Equation:

Dependent WVariable: RESID

Method: ARDL

Crate: 052224 Time: 10:57

Sample: 2002 2022

Included observations: 21

Presample missing value lagged residuals setto zero.

“Wariable Coeflicient Std. Error t-Statistic Frob.
LGDP-1) 0122590 0.376388 0.328702 0. 7491
LRETO 0007724 0104974 0.0732583 0.9423
LTOUR 0.005216 0099611 0.052365 0.9539
- -0.005599 0.0324649 -0.1904532 0.8515
RESID-1) 0167012 04432089 -0.276929 0.7115
RESID(-2) 0194164 0.269788 -0.7¥19692 0.4828
R-squared 0026269 Mean dependent var 4 45E-18
Adjusted R-squared -0.284974 S 0. dependent var 0112200
S.E. ofregression 0127186 Akaike info criterion -1.0513280
Sum squaredresid 0242543 Schwarz criterion -0. 752945
Log likelinood 17 03949 Hannan-Guinn criter. -0.986612
F-=statistic 01129032 Crurbin-Watson stat 1.929991

Prob{F-statistic) 0987661
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Heteroskedasticity Test: Breusch-Fagan-Godfrey

FMull hypothesis: Homoskedasticity

¥ G 10 Ll ) s oY

F-statistic 0.258754  Prob. F(2,17) 0.8541
Obs*R-=quared 0.917037 Prob. Chi-Square(3) 082132
Scaled explained S5 0.994334 FProb. Chi-Square(3) 0.8026
Test Equation:
Cependent Variable: RESIDM2
Method: Least Squares
Crate: 05/22/24 Time: 10:57
Sample: 2002 2022
Included observations: 21
Wariable Coefficient Std. Error t-Statistic Prob.
L 0010798 00055565 1.909085 00733
LSDP(-1) 0.025600 0.041625 0615012 0.5467
LRETO -0.0032410 0.019061 -0.17F8917 0.8601
LTOUR -0.006493 0.017986 -0.260991 07226
R-squared 0043668 Mean dependent var oO.011939
Adjusted R-squared -0.125096 S.D. dependent var 0.0223248
S.E. ofregression 0.023705 Akaike info criterion -4 4TF6615
Sum squared resid 0.009553 Schwarz criterion -4 2FTE58
Log likelinood 51.00446 Hannan-2wwinn criter. -4 433436
F-statistic 0.258754 Durbin-Watson stat 1.925130
Prob(F-statistic) 0.854050

elad¥) s o ol HA Jaii s HO (a5 Sl s prob= 0.8541>0.05 o Las3 08 Jsaall JSA (4

" - .
. 3 ~ I3 Qoo 4 2,
Fasadll ) i) JLA) il 108 a2 sl

12
1.6

8
1.2 4
0.8 0 _____“"‘“\______..-""'_—'---.___ — pa——r
0.4 e “

-8
00 ———

12
04 2006 2008 2010 2012 2014 2016 2018 2020 2022

2006 2008 2010 2012 2014 2016 2018 2020 2022

—— CUsUM 5% Signifi@nce

—— CUSUM of Squares 5% Significance
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1031583.6
92012.10
23693220
7 7498.53
F2885.68
G69450.71
GE892. 86
B649585.16
63569.82
62513.66
G1727.19
G61141.54
GO705. 44
G0380.69
B60135.87
29955.80
5982471
29724 86
29650.51
5959514
59553.91
29523.21
29500.35
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Mull Hypothesis: X has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.955531 0.0442
Test critical values: 1% level -3.525618
5% level -2.902953
10% level -2.588902
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D)
Method: Least Squares
Date: 05/22/24 Time: 10:27
Sample (adjusted): 2017M02 2022M12
Included observations: 71 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Ki-1) -0.244409 0.082696 -2.955531 0.0043
C 14809 26 GO15.087 2 462020 00163
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Dependent Variable: X

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05722124 Time: 0750

Sample: 20017M01 2022M12

Included observations: 72

Convergence achieved after 25 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 5943368 1814658 3275201 0.0017
AR 0744650 0.058855 1265230 0.0000
SIGMASC 1.03E+049 1.46E+08 7T 067468 0.0000
R-squared 0547234 Mean dependentvar AEG633.46
Adjusted R-squared 0.534110 S.0. dependentvar 48038.30
S.E. of regression 3278978 Akaike info criterion 23.68562
Sum squared resid TA4ZE+10  Schwarz criterion 23780449
Log likelihood -849 6825 Hannan-Cwiinn criter. 2372338
F-statistic 41.69822 Durbin-Watson stat 2 018480
Prob(F-statistic) 0000000
Inverted AR Roots T4

At ) A Tl A Tl Y Als 104 8 galdl

Diate: 05/22/24 Time: 10:28
Sample: 2017M01 2022M12
Included observations: 72
Autocorrelation Partial Carrelation A PAC  Q-5tat  Prob

0724 0724 39371 0.000
0.502 -0.047 58573 0.000
0393 0092 70513 0.000
0.272 -0.080 76326 0.000
0.075 -0227 TETE9 0.000
-0.031 0.010 7Y6.246 0.000
-0.045 0052 ¥7.014 0.000
-0.049 0037 77214 0.000
-0.056 0022 77480 0.000
-0.080 -0124 73183 0.000
-0.018 0151 ¥8211 0.000
0.029 -0.012 73285 0.000
0.007 -0.056 78290 0.000
-0.008 0008 V8296 0.000
0.026 0002 73358 0.000
-0.008 -0.086 7¥8.365 0.000
-0.030 0068 78451 0.000
0.005 0085 78454 0.000
-0.044 -0170 ¥8.651 0.000
-0.060 00855 ¥9.021 0.000
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Heteroskedasticity Test: ARCH
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F-statistic 0.945522 Prob. F(1,69) 0.3343
Obs*R-squared 0.959776 Prob. Chi-Sguare(1) 03272
Test Equation:
Dependent Variable: RESIDA2
Method: Least Squares
Date: 05/22/24 Time: 10:32
Sample (adjusted) 2017M02 2022M12
Included observations: ¥1 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
c 9 27E+08 2 49E+083 3. T26392 0.0004

RESIDA2{-1) 0118113 0121468 09723749 0.3343
R-squared 0.013518 Mean dependentwvar 1.04E+049
Adjusted R-squared -0.000779 3.0 dependentvar 1.84E+049
S.E. of regression 1.84E+09 Akaike info criterion 4552714
Sum squared resid 233E+20 Schwarz criterion 4559083
Log likelihood -1614.214  Hannan-Cluinn criter. 45 552449
F-statistic 0.845522 Durbin-Watson stat 2.018521
Prob(F-statistic) 0.334258
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Mull Hypothesis: LRETO has a unit root Mull Hypaothesis: LGDP has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 1 (Autornatic - based on SIC, maxlag=4) Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.” t-Statistic Prob*
Augmented Dickey-Fuller test statistic -5.270266 0.0022 Augmented Dickey-Fuller test statistic -3.631677 0.0140
Test critical values: 1% level -4.498307 Test critical values: 1% level -3.788030
5% level -3.658448 5% level -3.012363
10% level -3.268973 10% level -2.646119
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LRETO) Dependent Variable: DILGDP)
Method: Least Squares Method: Least Squares
Date: 05/22/24 Time: 10:45 Date: 05/22/24 Time: 10:44
Sample (adjusted): 2003 2022 Sample (adjusted): 2002 2022
Included observations: 20 after adjustments Included observations: 21 after adjustments
Variable Coefficient  Std. Error  +-Statistic  Prob. Variable Coefiicient  Std. Eror  t-Statistic ~ Prob.
LRETO(-1) -1938260 0367774  -5270266  0.0001 LGDP(-1) -0.833509 0229511  -3.631677  0.0018
D{LRETO(-1)) 0.813688 0244649  3.325041  0.0043 c 0.051825  0.033511  1.546484  0.1385

ARDL gasai i ; 10 & alal

Dependent Variable: LGDP

Method: ARDL

Date: 05/22/24 Time: 10:54

Sample (adjusted): 2002 2022

Included observations: 271 after adjustments

Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (A1C)
Dwnamic regressors (2 lags, automaticy LRETO LTOUR
Fixed regressors. C

Mumber of models evalulated: 18

Selected Model: ARDL{1, O, O)

Mote: final eguation sample is larger than selection sample

Wariable Coefficient Std. Error t-Statistic FProb.*
LGDP{-1) 0.037951 0213694 0177594 08611
LRETO 0162400 0.097856 1.659581 01153
LTOUR 0.090528 0.092339 0.980391 0.23406
c 0.056378 0.029037 1.941621 0.0689
R-squared 0.373634 Mean dependentwvar 0.060491
Adjusted R-squared 0.263099 S.D. dependentwvar 0141768
S.E. ofregression 0121698 Akaike info criterion -1.204913
Sum squared resid 0251775 Schwarz criterion -1.005956
Log likelihood 16.65158 Hannan-2wuinn criter. -1.161734
F-statistic 3.380224 Durbin-Watson stat 2.0540714
FProb{F-statistic) 0.042584

*Mote: p-values and any subsequent tests do not account for model
selection.
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F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. [0y (1)
Asymptotic: n=1000
F-statistic G.960615 10% 263 335
k 2 5% 31 387
2.5% 3.55 438
1% 413 5
Actual Sample Size 21 Finite Sample: n=35
10% 2845 3623
5% 2478 4335
1% 4948 6.028
Finite Sample: n=30
10% 2915 3.695
5% 3538 4428
1% 5.155 6.265
ARDL Long Run Form and Bounds Test
Crependent Variable: D(LGDP)
Selected Model: ARDL(1, O, 0)
Case 2 Restricted Constant and Mo Trend
Date: 059/22/24 Time: 10:55
Sample: 2000 2022
Included observations: 21
Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic FProb.
c 0.056378 0.029037 1.941621 0.0689
LGDP{-1)* -0.962049 0213694 -4 501995 0.0003
LRETO** 0162400 0.097356 1.659581 0.1153
LTOUR®" 0.090528 0.092339 0.930391 0.3406
* p-value incompatible with -Bounds distribution.
** \fariable interpreted as Z = Z(-1) + D{Z).
Levels Equation
Case 2: Restricted Constant and Mo Trend
Variable Coefficient Std. Error t-Statistic Prob.
LRETO 0.168807 0.092818 1.818682 00866
LTOUR 0.094099 0.103814 0.906422 03774
C 0.058602 0.027682 2116939 0.0493

EC =LGDP - (0.1688*LRETO + 0.0941*LTOUR + 0.0586)
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ARDL Error Correction Regression
Crependent Variable: C{LGDP)
Selected Model: ARDL(1, O, O)

Case 2! Restricted Constant and Mo Trend

Crate: 05/22/24 Time: 10:56
Sample: 2000 2022
Included cbservations: 21

ECM Regression
Case 2! Restricted Constant and Mo Trend

Wariable Coeflicient Std. Error t-Statistic Prob.

CointEqg(-1)y* -0.962049 0168094 -5. 723271 0.0000
R-squared 0.620040 Mean dependent var 0.008437
Adjusted R-squared 0.620040 S.D. dependent var 0182021
S.E. ofregression 0112200 Akaike info criterion -1. 490627
Sum squared resid 0.251775 Schwarz criterion -1.440888
Log likelihood 15.65158 Hannan-Cuinn criter. -1.479832
Curbin-\Watson stat 2.054014

* pvalue incompatible with t-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. {0y 11y
F-statistic 5.960615 10% 263 3.35
K 2 5% 31 3.87
2. 5% 3.55 4.38

1% 4132 5
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Mxdian
Maximum
Minimum
Std. Denw.
Shmeaness
Kurtosis

Jarque-Bera
Probability

Seariees: Remsiiduals
Sample 2002 2022
Ohbzervations 21

446218
00156438
0.152493
-0.298654
0112200
-1203293
4309146

6567330
0037491
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Breusch-Godfrey Serial Caorrelation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.282257 Prob. F[(Z2,15) 0. 7580
Obs*R-squared 0. 7yG1655 FProb. Chi-Square(2) 0.6833

Test Equation:

Dependent Variable: RESID

Method: ARDL

Drate: O5/22/24 Time: 10:57

Sample: 2002 2022

Included observations: 21

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic FProb.
LEGDP{-1) 0122590 0376388 0.325702 0. 7491
LRETO 0.007T724 0104974 00732583 0.9423
LTOUR 0005216 0.099511 0.052365 0.9589
L -0.006599 00346549 -0.190453 0.8515
RESID{-1) -0.167013 0.4432089 -0.376929 07115
RESID-2) -0.1941654 0. 269788 -0. 719592 0.4828
R-squared 00236269 Mean dependent var 4 AGE-18
Adjusted R-squared -0.284974 S.D. dependent var 0112200
S.E. ofregression 0127186 Akaike info criterion -1.051380
Sum squared resid 0.2426432 Schwarz criterion -0. 752945
Log likelihood 17.032949 Hannan-Ciuinn criter. -0.936612
F-statistic 01129032 Durkin-YWatson stat 1.929991

Prob{F-statistic) 0.987661
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
FMull hypothesis: Homoskedasticity

F-statistic 0.2538754 Prob. F(32,17) 0.8541
Obs*R-squared 0.917037 FProb. Chi-Square(3) 0.8213
Scaled explained 33 0.994334 FProb. Chi-Square(3) 0.8026

Test Equation:

Dependent Variable: RESIDMZ
Method: Least Squares

Crate: 0S/22/24 Time: 10:57
Sample: 2002 2022

Included observations: 21

Wariable Coeflicient Std. Error t-Statistic Frob.
- 00107938 0. 005656 1.909085 00733
LGDP(-1) 00256500 0041625 0615012 05467
LRETO -0.003410 0019061 -0.178917 08601
LTOUR -0.006493 0017986 -0.260991 07226
R-squared 0.0432668 Mean dependent var 0.011989
Adjusted R-squared -0.125096 S.D. dependent var 0.022348
S.E. ofregression 0. 023705 Akaike info criterion -4 ATEE1S
Sum squared resid 0009553 Schwarz criterion -4 2TFTES8
Log likelinood 51.00446 Hannan-CQiuinn criter. -4 433436
F-statistic 0.258754 Crurbin-Watson stat 1.925130
Prob(F-statistic) 0. 854060
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