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An econometric study with an autoregressive model of the distributed slowdown of the
relationship between indicators and incomes of tourism in Algeria.
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Abstract

Tourism is an economic sector that creates investments, profits, adds value and provides
employment. But it is a sensitive sector to the international situation, and affects many related
economic sectors. Algeria has many tourist attractions that make it a leading tourist destination in
the Mediterranean basin. However, tourism revenues are less than expenditures, and their
contribution to GDP is very small. The aim of the research was to study the long-term relationship
between the indicators of Algerian tourism represented in tourism expenditures, the exchange rate,
the entry of Algerian tourists residing abroad, the contribution of tourism to the gross domestic
product and its impact on tourism incomes during the period between 1990 and 2019, by adopting
the autoregressive model of the slow distributed time gaps ARDL. .

The results were that the exchange rate and the contribution of tourism to GDP have a negative impact
on incomes, while expenditures and incomes of Algerians living abroad have a positive impact in the
long run..
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F- K=4
Statistic=4.937
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Jaladll Sdt-error 3 sundll Jlaay!
DEP 0.583332 0.143772848 | 4.0573182 | 0.0028534
FEAR 0.029801 0.03366770 0.8851513 | 0.3991058
TCH -1.4707563 0.50969828 | -2.8855430 | 0.0180145
TPIB 93.632988 69.000608 1.3569878 | 0.2078388
C -107.771540 | 102.716081 | -1.0492177 0.321434
EC = REC - (0.5833*DEAP + 0.0298*FEAR - 1.4708*TCH +
93.6330*TPIB - 107.7715)
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Prey Jewlt | Sdt.error g T Jlez>Y
CointEq(-1)* -1.570943 0.231421 | -6.788222 0,000081
R-squared 0.8650648 Mean dependent var 2.67999
Adjusted R-squared 0.768682 S.D. dependent var 42.7986
S.E. of regression 20.584225 | Akaike info criterion 9.187108
Sum squared resid 5931.944 Schwarz criterion | 9.723413
Log likelihood -103.83885 Hannan-Quinn criter | 9.335856
Durbin-Watson stat 1.892379 e
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Breusch-Godfrey Serial Correlation LM Lzl e ez 3l bl ¥1 alis 3929 0 228U
LI ¢ Heteroskedasticity Test Breusch-Pagan-Godfrey JLial Je woms -l (Ko Wl (Test
Jarque- Bera s temxd  aole)l mall dndl
S Lty eyl BLEYI et 18 By Jgud!

F-statistic 0.025938 Prob. F(1,8) 0.8760 L.,S\SJ\ Ll Y
Obs*R-squared 0.080794 Prob. Chi Square(1) | 0.7762
F-statistic 0.511911 Prob. F(15,9) 0.8791 Culail) el

Obs*R-squared 11.50971 | Prob. Chi-Square(15) | 0.7157
Scaled explained SS | 3.012944 | Prob. Chi-Square(15) | 0.9996
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(Dol dard 51 O
Jarque Bera s zad L 19 3y Joud
Series : Residuals Sample :1993-2017 Observations : 25
Mean -5.68°-14 | Sdt. Dev | 15.72146 Jarque Berra
Median 0.235189 | skewness | 0.786156 6.908997
max 47.48078 | Kurtosis | 5.039723 Prob
min -34.56066 1 i 0.031603
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Sample: 1990 2019

REC DEP FEAR TCH TPIB
150.321428571 332.9285714285 65.480357142 1.5607142857
Mean 4286 714 878.31725 85715 14286
Median 126.5 305 726.8235 72.65 15
Maximum 325 677 1768.578 111.35 1.8
Minimum 29 135 421.928 9 1.3
85.6158749434 164.4237814130 401.4888429244 25.329328408 0.1396802849
Std. Dev. 2415 909 168 89198 745877
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0.33832119441 0.451196789096 0.731773565468 0.5462464306 0.5644285070

Skewness 55705 1531 465 689574 780829
1.95509492833 1.995778790871 2.277151275694 3.0542040246 2.4179557598
Kurtosis 8704 713 71 81885 39127
Jarque- 1.80795011967 2.126570141296 3.108560563154 1.3958918497 1.8819425985
Bera 1047 76 09 60355 66359
0.40495672888 0.345319545892 0.211341434240 0.4976063756 0.3902486030
Probability 79863 908 9958 289143 259086
Sum 4209 9322 24592.883 1833.45 43.7
Sum Sqg.  197912.107142 729949.8571428 4352218.856805 17322.521696 0.5267857142
Dev. 8572 571 25 42857 857145
Observatio
ns 28 28 28 28 28

eVIEWS 12 wlx s Tyl

Sl G BLEYI SMslas 12 @By ol
Covariance Analysis: Ordinary
Sample: 1990 2017
Included observations: 28
Balanced sample (listwise missing value deletion)

Corr Probability REC DEP FEAR TCH TPIB
REC 1.000000
DEP 0.861203 1.000000
0.0000 -
FEAR 0.728609  0.642118  1.000000
0.0000 0.0002 -
TCH 0.535591  0.727133  0.434640  1.000000
0.0033 0.0000 0.0208 -
PI1B -0.363736  -0.407156 -0.205147 0.017266  1.000000
0.0571 0.0315 0.2950 09305 -

eVIEWS 12 ©lr s § sl

ARDL 55031 2002 13 43y gl
Dependent Variable: REC
Method: ARDL
Sample (adjusted): 1993 2017
Included observations: 25 after adjustments
Maximum dependent lags: 3 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): DEP FEAR TCH TPIB
Fixed regressors: C
Number of models evalulated: 768
Selected Model: ARDL(3, 3, 1, 1, 3)

Variable Coefficient Std. Error t-Statistic Prob.*

286



290 - 269 : - (2022) 02 :sasht — 13 1l dgsladl gbs i

REC(-1) 0.369069 0.243175 1.517707 0.1634

REC(-2) 0.134175 0.430786 0.311464 0.7625

REC(-3) -1.074186 0.349966  -3.069406 0.0134

DEP 0.155712 0.228893 0.680281 0.5134

DEP(-1) 0.440516 0.194093 2.269606 0.0494

DEP(-2) -0.016175 0.165589  -0.097680 0.9243

DEP(-3) 0.336329 0.246588 1.363933 0.2057

FEAR -0.064157 0.090448  -0.709326 0.4961

FEAR(-1) 0.110973 0.114844 0.966286 0.3591

TCH -4.716406 1.973982  -2.389285 0.0406

TCH(-1) 2.405931 1.930121 1.246518 0.2440

TPIB -36.58462 119.8366  -0.305288 0.7671

TPIB(-1) -52.60354 103.6282  -0.507618 0.6239

TPIB(-2) 113.5190 117.9438 0.962483 0.3610

TPIB(-3) 122.7613 89.28570 1.374927 0.2024

Cc -169.3030 164.4625  -1.029432 0.3301

R-squared 0.967800 Mean dependent var 157.8400

Adjusted R-squared 0.914133 S.D. dependent var 87.61216

S.E. of regression 25.67304 Akaike info criterion 9.587109

Sum squared resid 5931.945 Schwarz criterion 10.36719

Log likelihood -103.8389 Hannan-Quinn criter. 9.803470

F-statistic 18.03349 Durbin-Watson stat 1.892380
Prob(F-statistic) 0.000066

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

eViews 12 <l suun © sl

Series: Residuals
Sample 1993 2017
Observations 25

Mean -5.68e-14
Median 0.235189
Maximum 47.48078
Minimum -34.56066
Std. Dev. 15.72146
Skewness 0.786156
Kurtosis 5.039723

, © [ N w S (8] (=2} ~ ©

Jarque-Bera  6.908997
Probability ~ 0.031603

Syiall ol iz 3 LY jLesl 15 0By el
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 0.025938 Prob. F(1,8) 0.8760
Obs*R-squared 0.080794 Prob. Chi-Square(1) 0.7762

eViews 12 «br suun © sl

Heteroskedasticity Test: Breusch-Pagan-Godfrey
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Null hypothesis: Homoskedasticity
F-statistic 0.511911 Prob. F(15,9) 0.8791
Obs*R-squared 11.50971 Prob. Chi-Square(15) 0.7157
Scaled explained SS 3.012944  Prob. Chi-Square(15) 0.9996
evIeWS 12 o s |yl
390d) las) 23 Srald LS el 173, sl
ARDL Long Run Form and Bounds Test
Dependent Variable: D(REC)
Selected Model: ARDL(3, 3, 1, 1, 3)
Case 2: Restricted Constant and No Trend
Date: 04/01/22 Time: 00:45
Sample: 1990 2019
Included observations: 25
Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
0.33014702
Cc -169.3029621400476 164.462542033386 -1.029431748085707 28759956
0.00961715
REC(-1)* -1.570943139965547 0.4797868339843304 -3.274252290167791 6663041232
0.07563338
DEP(-1) 0.9163817185310169 0.456480770334073 2.007492490560704 893126398
0.31506125
FEAR(-1) 0.0468156965226742 0.04400161116575729 1.063954143549791 81306945
0.07948324
TCH(-1) -2.310474576448005 1.168866349900755 -1.976679863052076 289721496
0.22046463
TPIB(-1) 147.0921003304338 111.7086918836425 1.316747138026173 47788864
0.10294723
D(REC(-1)) 0.9400117712008502 0.5179673772977407 1.814808832372676 7420191
0.01336683
D(REC(-2)) 1.074186271578457 0.3499655782340206 3.06940550267533 216617542
0.51344412
D(DEAP) 0.155711799466478 0.2288933759312439  0.6802809335699232 (07649638
0.28996148
D(DEP(-1)) -0.3201543922058086 0.2847490777267398 -1.124338644963217 03384594
0.20572302
D(DEP(-2)) -0.3363290142951313 0.2465876436243689 -1.363932958487842 89649652
- 0.49608608
D(FEAR) 0.06415687906055528 0.09044772184216572  -0.7093255391496888 00598269
0.04060497
D(TCH) -4.716405543564303 1.973982261200378 -2.389284663934243 719534786
0.76708969
D(TPIB) -36.58462240573961 119.8365548097218 -0.3052876683899098 372638
0.04026498
D(TPIB(-1)) -236.28025977281 98.6798000271837 -2.394413646032125 602022878
0.20241134
D(TPIB(-2)) -122.7612910788087 89.28569673510451 -1.374926730347645 88963287
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
0.1437728481179606
0.00285340
DEP 0.5833322003946514 4.057318249103945 636469244
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0.39910586

FEAR 0.02980101273665911 0.03366770255417219 0.8851513609729836 24379298
0.01801458

TCH -1.470756335903183 0.5096982875585345 -2.885543019867963 811471671
0.20783882

TPIB 93.63298810016484 69.00060840482982 1.356987862350658 17852565
0.32143478

C -107.7715404414639 102.7160812073939 -1.04921779700554 85250997

EC = REC - (0.5833*DEP + 0.0298*FEAR -1.4708*TCH + 93.6330*TPIB -

107.7715)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(2)
Asymptotic: n=1000
F-statistic 4,937139035677167 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4,37
Actual
Sample Size 25 Finite Sample: n=30
10% 2.525 3.56
5% 3.058 4,223
1% 4.28 5.84
evIeWS 12 o s |yl
ARDL Error Correction Regression
Dependent Variable: D(REC)
Selected Model: ARDL(3, 3, 1, 1, 3)
Case 2: Restricted Constant and No Trend
Date: 04/01/22 Time: 00:45
Sample: 1990 2019
Included observations: 25
ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
0.0006719
0.185410640 699846874
D(REC(-1)) 0.94001177120077 4998469 5.0698911813615 696
0.0016130
0.241689705 009865844
D(REC(-2)) 1.0741862715784 812716  4.4444849976804 25
0.0904735
0.082129122 632087102
D(DEP) 0.15571179946644 03807285 1.895938926441 6
0.0109933
0.100338311 380807066
D(DEP(-1)) -0.3201543922057 3232954 -3.1907492560265 2
0.0119451
0.107141628 948392870
D(DEP(-2)) -0.3363290142951 6137327 -3.1391067939394 9
0.035435013 0.1036444
D(FEAR) -0.064156879060566 39366745 -1.8105504391323 114000387
0.0011629
1.009192030 144084459
D(TCH) -4.7164055435643 075814 -4.6734470774705 14
54.69518553 0.5203569
D(TPIB) -36.584622405731 956521 -0.66888195084862 672380411
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0.0024190
56.69019918 762885552
D(TPIB(-1)) -236.28025977279 891704 -4.1679207897189 23
0.0659113
58.66618551 225294222
D(TPIB(-2)) -122.76129107880 153731 -2.0925391690016 9
8.0110982
0.231421870 53855744e
CointEq(-1)* -1.5709431399654 2147068 -6.78822247226 -05
2.6799999
R-squared 0.8650648261361908 Mean dependent var 99999997
Adjusted R- 42.798675
squared 0.7686825590906125 S.D. dependent var 99198213
S.E. of 9.1871085
regression 20.58422514885649 Akaike info criterion 97099076
Sum squared 9.7234139
resid 5931.944549703421 Schwarz criterion 60041085
9.3358569
Log likelihood  -103.8388574637385 Hannan-Quinn criter. 11879686

Durbin-

Watson stat

1.892379660506576

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(2)
F-statistic 4.937139035677167 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37
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