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Abstract:

This study aimed to examine the impact of logistics performance on the growth of non-
hydrocarbon exports in the Algerian economy compared to the Saudi Arabian economy
during the period from the first quarter of 2007 to the fourth quarter of 2023. Two indicators
representing logistics performance were employed; the regular maritime shipping connectivity
index and the customs procedures burden index.

The study, using the Autoregressive Distributed Lag (ARDL) model, found that the regular
maritime shipping connectivity index and the customs procedures burden index in Algeria
have a positive and statistically significant long-term impact on non-hydrocarbon exports at a
5% significance level. In Saudi Arabia, the regular maritime shipping connectivity index also
has a positive and significant impact at the 5% level, but the impact of the customs procedures
burden index was not significant at 5%. In the short term, based on the error correction model,
the study reveals that if there is a shock in logistics performance indicators, its impact on non-
hydrocarbon exports lasts for 14 months in Algeria and 11 months in Saudi Arabia before
returning to equilibrium.

Keywords: Logistics performance, maritime shipping connectivity regular, customs
procedures burden, non-hydrocarbon exports, Autoregressive Distributed Lag (ARDL) model.

JEL Classification: 1.98, F16, F18, CO1.
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2. Study Jayathilaka R, Jayawardhana C, Embogama N, Jayasooriya S,
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1 Jayathilaka R, Jayawardhana C, Embogama N, Jayasooriya S, Karunarathna N, Gamage T, Gross domestic product and logistics
performance index drive the world trade: A study based on all continents, PLOS ONE | https://doi.org/10.1371/journal.pone.0264474 , 3
March 2022, p p:1-16.
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1 Imad Ait Lhassan, Manal Ezekari, Mahmoud Belamhitou and Ikram El Hachimi, Previous reference, P P: 7-66.
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1 Yugang HE, Baek-Ryul CHOI, Renhong WU and Yinhui WANG, International Logistics: Does It Matter in Foreign Trade? , Journal of
Asian Finance , Economics and Business, korea, Vol: 8, No: 2, January 08, 2021, p p: 0453-0463.
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1Jodo Gilberto, Pedro Sanches , José Anténio and Rodrigo Carlo Toloi, The Impact of Logistics Performance on Argentina, Brazil, and
the US Soybean Exports from 2012 to 2018: A Gravity Model Approach, Article, Agriculture, VOL: 10, NO: 8, 2020.
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6. Study Rui Liang and Ziyang Liu (2020): '
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1 Rui Liang and Ziyang Liu, Port Infrastructure Connectivity, Logistics Performance and Seaborne Trade on Economic Growth: An
Empirical Analysis on ‘‘21st-Century Maritime Silk Road’, Journal of Coastal Research, Coconut Creek, Florida, Special Issue , NO: 106,
2020, p p:319-324.
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1 Unal To€ngiir, Kemal Tiirkcan and Seda Ekmen zgelik, Logistics performance and export variety: Evidence from Turkey, journal
homepage, VOL:20, NO:3, September 2020, p p:143-154.
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1 Sandra Luttermann and Herbert Kotzab , The impact of logistics performance on exports, imports and foreign direct investment , World
Review of Intermodal Transportation Research, VOL: 9, NO: 1, 29 March 2020, p p: 27-46.
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1 Tesfaye Takele , The relevance of coordinated regional trade logistics for the implementation of regional free trade area of Aftica ,
Journal of Transport and Supply Chain Management VOL:13, 27 March 2019, p p:1-11.
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1 Chor Foon Tang and Salah Abosedra, Logistics performance, exports, and growth: Evidence from Asian economies , Research in
Transportation Economics journal homepage: www.elsevier.com/locate/retrec, VOL:78, 29 August 2019.
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1 Tahar Ammar Jouili, Impact of Seaport Infrastructure, Logistics Performance, and Shipping Connectivity on Merchandise Exports ,
Ijcsns International Journal of Computer Science and Network Security, VOL:19, No:5, May 2019, p p: 259-264.
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1 Ling Wang and Chang Hwan Choi, How logistics performance promote the international trade volume? A comparative analysis of
developing and developed countries Int. J. Logistics Economics and Globalisation, VOL: 7, NO: 1, 08 March 2018 « p p: 49-70.
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1 Tilo F. Halaszovich and Aseem Kinra, The impact of distance, national transportation systems and logistics performance on FDI and
international trade patterns: Results from Asian global value chains, Transport Policy, https:/doi.org/10.1016/j.tranpol.2018.09.003, VOL:
98, November 2020, p p: 35-47.
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14. Study Jafar Rezaei, Wilco S. van Roekel and Lori Tavasszy (2018):1
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1 Jafar Rezaei, Wilco S. van Roekel and Lori Tavasszy, Measuring the relative importance of the logistics performance index indicators
using Best Worst Method , journal homepage, www.elsevier.com/locate/tranpol, VOL: 68, 2018, p p: 158-169.
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1 Azmat GANI, Previous reference, p p: 279-288.
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1 Marti Selva, and Puertas Medina The importance of export logistics and trade costs in emerging countries. Maritime Economics and
Logistics, 2015, p p: 1-19
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1 Luisa Marti, Rosa Puertas and Leandro Garcia, The importance of the Logistics Performance Index in international trade ,
https://www.researchgate.net/publication/316665985, VOL: 3, NO: 6, January 2014.
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100,00% | 60.59 69,2924 | 1,61% 0.98 74.95 98,38% | 59.61 2007
100,00% | 78.59 64,5828 | 1,78% 1.40 99.97 98.21% | 77.19 2008
100,00% | 45.18 72,6474 | 1,70% 0.77 62.3 98,29% | 44.41 2009
100,00% | 57.09 74,386 1,69% 0.97 80.2 98 30% | 56.12 2010
100,00% | 72.66 72,9379 | 1,69% 1.23 112.9 98.31% | 71.44 2011
100,00% | 71.81 77,536 1,69% 1.22 111.0 98 30% | 70.59 2012
100,00% | 64.87 79,3684 | 1,61% 1.05 109.0 98,38% | 63.82 2013
100,00% | 60.13 80,579 2,77% 1.67 100.2 97,22% | 58.46 2014
100,00% | 34.57 100,691 | 4,28% 1.48 53.1 95.,68% | 33.08 2015
100,00% | 29.31 109,443 | 4,74% 1.39 45.0 95 25% | 27.92 2016
100,00% | 34.57 110,973 | 3,96% 1.37 54.1 96,03% | 33.20 2017
100,00% | 41.11 116,594 | 5,40% 2.22 71.3 94.62% | 38.90 2018
100,00% | 34.99 119,354 | 5,91% 2.07 64.6 94 11% | 32.93 2019
100,00% | 21.93 126,777 | 8.70% 1.91 a42.1 91.29% | 20.02 2020
100,00% | 38,55 135,06 |11,61% | 4.49 72,7 88,32% | 34,05 2021
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100,00% | 874402 3,75 11,98% | 104768 90 88,01% | 769634 2007
100,00% | 1175480 3,75 10,36% | 121849 | 944 | 89,63% | 1053631 2008
100,00% | 721108 3,75 15,20% | 109639 61,4 84,79% | 611469 2009
100,00% | 941783 3,75 14.29% | 134600 | 77,82 | 85,70% | 807183 2010

100,00% | 1367619 3,75 12,90% | 176530 | 107,8 | 87,09% | 1191089 2011
100,00% | 1456505 3,75 13.10% | 190940 | 110,3 | 86,89% | 1265565 2012
100,00% | 1409522 3,75 1435% | 202284 | 106,6 | 85,64% | 1207238 2013
100,00% | 1284122 3,75 16,89% | 216982 97,1 83,10% | 1067140 2014

100,00% | 763310 | 3,75 | 2486% | 189762 | 49,9 | 75,13% | 573548 2015
100,00% | 688421 3,75 25.80% | 177677 40,9 7419% | 510744 2016
100,00% | 831884 3,75 23,25% | 193465 52,7 76,74% | 638419 2017
100,00% | 1103903 | 3,75 21,32% | 235445 | 70,59 | 78,67% | 868458 2018
100,00% | 981012 | 3,75 | 2336% | 229180 | 64,96 | 76,63% | 751832 2019
100,00% | 651950 3,75 3130% | 204112 | 41,91 | 68,67% | 447738 2020
100,00% | 1035672 3.75 26,79% | 277548 | 70,65 | 7320% | 758124 2021
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Dependent Variable: D(NOX)

Selected Model: ARDL(3,5, 1, 5, 4, 4)

Short-Run

Variable Coefficient Std. Error t-Statistic Prob
C 0.992778 0.135262 7.339658 0.0000
D(NOX(-1)) 0.182151 0.114509 1.590714 0.1207
D(NOX(-2)) -0.225949 0.061542 -7.906070 0.0000
D(LSCI) -0.067545 0.020819 -3.244345 0.0026
D(LSCI(-1)) 0.242822 0.046800 5.188550 0.0000
D(LSCI(-2)) 0.184678 0.039949 4.622858 0.0000
D(LSCI(-3)) 0.132587 0.030928 4.286932 0.0001
D(LSCI(-4)) 0.103567 0.025932 3.993877 0.0003
D(BCP) 1.231626 0.280525 4.390438 0.0001
D(EX) 0.008525 0.013105 0.650477 0.5196
D(EX(-1)) -0.033435 0.022327 -1.497489 0.1432
D(EX(-2)) 0.079407 0.030584 2.596383 0.0137
D(EX(-3)) -0.033435 0.017267 -2.280281 0.0288
D(EX(-4)) -0.057011 0.014738 -3.868166 0.0005
D(IEF) -0.399264 0.105558 -3.782416 0.0006
D(IEF(-1)) -0.036308 0.143739 -0.252597 0.8021
D(IEF(-2)) 0.468687 0.130605 3.588593 0.0010
D(IEF(-3)) -0.381173 0.078652 -4.846337 0.0000
D(WIA) 4.180168 1.585840 2.635932 0.0124
D(WIA(-1)) -8.142959 3.355648 -2.426643 0.0205
D(WIA(-2)) 8.310865 3.035486 2.737902 0.0097
D(WIA(-3)) -3.982390 1.197375 -3.325932 0.0021
CointEq(-1) -0.883049 0.124623 -7.085761 0.0000
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WIA IEF EX BCP LSCI NOX PY
2021Q2- | 2023Q2- | 2022Q2- | 2017Q2- | 2023Q3- | 2022Q4- )
2023Q4 | 2023Q4 | 2023Q4 | 2023Q4 | 2023Q4 | 2023Q4 &kl

0.05874 | 33.4580 | 224452 ] 0.15794 [ 256359 519412] RSS [ . i. .
0.03210 | 0.71745 | 0.60659 | 0.06206 | 1.97084 | 2.91804 | RMSE =
0.13985 | 19.7813 | 27.8386 | 0.11186 | 200.503 | 634.752 | RSS | iclall fol

0.04953 | 0.55165 | 0.67555 | 0.05223 | 1.74296 | 3.22579 | RMSE gy cdsed
0.10528 | 19.6518 | 27.8201 | 0.10583 | 202.781 | 498.868 | RSS | gyt  fods
0.04297 | 0.54985 | 0.67532 | 0.05080 | 1.75284 | 2.85975 | RMSE reomtll s
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Without . With Constant | Without Constant With With Constant
EIE With Constant &Trend &Trend Constant &Trend Ol
&Trend e
T-Stat. T-Stat. T-Stat. T-Stat. T-Stat. T-Stat. Lyl
(. Prob) (. Prob) (.Prob) (.Prob) (.Prob) (.Prob)
-17.9658 -30.2436 29.7551 1.3504 -2.5582 -5.7149 LX
(0.0000) (0.0000) (0.0001) (0.9543) (0.1068) (0.0001)
- 7.4058 -8.0028 8.0203 2.6479 0.0766 -2.3368 LSCI
(0.0000) (0.0000) (0.0000) (0.9978) (0.9616) (0.4087)
- 15.7359 -17.6061 -22.2046 1.6354 -1.6253 -3.8222 LBCP
(0.0000) (0.0000) (0.0001) (0.9742) (0.4642) (0.0213)
-4.8004 -5.0698 -5.2369 2.0067 -0.1562 -2.0131 LEX
(0.0000) (0.0001) (0.0003) (0.9887) (0.9382) (0.5835)
-7.0825 -7.6871 -7.7117
- - - LIEF
(0.0000) (0.0000) (0.0000)
-4.1153 -9.3393 -9.7700
- - - LWIA
(0.0001) (0.0000) (0.0000)
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Shslally gwomgl) oYl Slase G bislally gadll Gl V1 @ Al BN Ly s T e
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g3 Ll ol v (ARDL ) domgid alially juil 3sadl )l izul (o o ST ad
UL sl n S was iy ((CUSUM sum of Squares)  Slsdl @l b ST ¢ sastl
oo =V Ak Sl alily i) ey led S i sl sy a Bl (3 easnld)
Y1 Bl Lol

idgaudl z350d ((Cusum of square) b=t s :07-04 (3, (Ko
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EViews12 gy ol e slaeVU 2l slas] s @ jitaaol)

Sladas Of ez gl 07-04 3, 1Sl @ 3o0ll (CUSUM of square) Ll gt L
Lo ozl Uasdd B 2 sgud) oyle SIS Bl ol Llas g (3 s 58 Al Lo 350l
05 4 gmn Syt

Blge BlanS” wnw ¥ ol AdSn i a by Al LY 300l OF e a5l B me sy
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Multiple breakpoint tests

Compare information criteria for 0 to M globally determined breaks
Sample: 2007Q1 2023Q4

Included observations: 68

Breaking variables: BCP LSCI EX IEF WIA

Break test options: Trimming 0.15, Max break 5

Schwarz criterion selected breaks: 5
LWZ creterion selected breaksM 4
Sum of Schwarz* LWZz*
Bl OHCEER .Sq. Resids Log-L Criterion Criterion

0 5 3.416050 5.206958 -2.618713 -2.356195
1 11 2.199901 20.16942 -2.624425 -2.043603
2 17 1.805899 26.87944 -2.387417 -1.471961
3 23 1.579046 31.44353 -2.087294 -0.815706
4 29 1.473102 33.80485 -1.722383 -0.065082
5 35 1.440699 34.56107 -1.310264 0.776064

* Minimum information criterion values displayed with shading

Estimated break dates:

1: 2010Q4

2: 2010Q4, 2019Q3

3: 2010Q3, 2013Q1, 2019Q3

4: 2010Q3, 2013Q1, 2018Q3, 2021Q1

5: 2010Q3, 2013Q1, 2016Q2, 2019Q1, 2021Q3

. EViews10 CA\JJJ C)\:-} LfL; Slaxe VL a2l Slas) o I)W\

aaledl CWSEL an oo s ISy Wggame 2SS it 055G OF K6 Ol e 8™ 3
Schwarz jles e slug odlel el IS oy 1 ual] mold) 23gail) 2l S

WS Sl o gl (Lags=4) sl s ey aulald Lo31 2390l OF o a1 £ Criterion

2021Q1 «2018Q3 «2013Q2 « 2010Q3 &l il I wsa-
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e Al Radlly el e G Olged) ) (3 (0) il Aad)l By pane [ Al o

Loy Log Bodall 2w w2 (1)

Gl dezm ((ARDL ) G dolally Jaill 23sedl el sk oo ST s
ST g gestl Lol gl & pdeed] LM Caosdl oy Ramsey RESET Test L
liay «(CUSUM sum of Squares) Jlodl wlay b oST5 @mé\ lisy (CUSUM) sl
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Test Statistic Value Probability
t-statistic 1.598495 0.0793
F-statistic 1.949163 0.0793

(12 3 sl Jaly) EViews10 gl ol e sloxeVU alall sliel o : pbaal)

Y g3sed) Of ) del15-04 13, Jgud! 3 a5l Ramsey RESET Test jlax) mils gl
t afla] e IS0 Al V) 2adl azy L lag QI SN G e ddmdl s A2 e
FORERURN Y05 Hgms Ssims o fST =29 0.0845 . 0, oy F-statistic s statistic
el B Sy Aol B
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Breusch-Godfrey Serial Correlation LM Test
islas U S DLy e
F- statistic 0.873968 Prop. F 0.2925
Obs*R-squared 2.483518 Prob. Chi-Square 0.2889

Heteroskedasticity Test: ARCH
slas ) s O ada) L)

F-statistic 0.107575 Prob. F 0.7440
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Test Statistic Value K
F-statistic 7.421705 5
Signif 10 Bound 11 Bound
%10 2.209 3.201
%5 2.596 3.677
%1 33.43 4.721
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Variable Coefficient Std. Error t-Statistic Prob
LBCP 0.054266 0.257195 0.210993 0.8338
LLSCI 3.187776 0.555108 5.742625 0.0000
LIEF 0.931842 0.332383 2.803515 0.0074
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C 6.509308 4.715711 1.380345 0.1742
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Dependent Variable: D(LX)
Selected Model: ARDL(1,0, 2, 3, 2, 2)

Short-Run

Variable Coefficient Std. Error t-Statistic Prob
D(LLSCI) 1.686848 1.056759 1.596247 0.1173
(D(LLSCI(-1) -1.103053 1.043794 -1.056772 0.2961
D(LIEF) -0.084964 0.078488 -1.082500 0.2847
(D(LIEF(-1) 0.670389 0.171188 3.916100 0.0003
(D(LIEF(-2) 0.365233 0.140603 2.597622 0.0126
D(LEX) 8.652295 5.045396 1.714889 0.0931
(D(LEX(-1) -11.56178 4.378266 -2.640720 0.0113
D(LWIA) -0.025052 0.017307 -1.447561 0.1545
(D(LWIA(-1) 0.034639 0.017565 1.971994 0.0546
DAMMY2013Q1 0.441331 0.086633 5.094278 0.0000
DAMMY2016Q2 -0.050237 0.100065 -0.502043 0.6180
DAMMY2019Q1 -0.449893 0.111246 -4.044128 0.0002
CointEq(-1) -1.090082 0.142245 -7.663438 0.0000
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Holt-Winters - Multiplicative

Date: 08/02/23 Time: 17:25 )
Sample: 2007Q1 2022Q3 Date: 08/02/23 Time: 17:20
Included observations: 63 Sample: 2007Q1 202203
Method: Holt-Wint Multiplicative S | .
origingl Serfas: NOX e Induded obsenvations: 63
Forecast Series: NOXHWM Method: Double Exponential
Parameters: Alpha 0.6200 Ongmal SEI’I?SI NOX
Beta 0.0000 Forecast Series: NOXDOUBLE
Gamma 0.0000
Sum of Squared Residuals 1.654042 .
Root Mean Squared Error 0.162033 Parameters: Npha‘ 0.2980
Ep——— " 03100 Sum of Squared Residuals 1.768178
nd of Period Levels: ean 3
Trend 0011036 Root Mean Squared Error 0.167530
Seasonals: 2021Q4 1.015757
ey 1hareee Endof Period Levels:  Mean 1442149
202203 0961585 Trend 0.089471
M\— F99 CJ}L L;‘""Y\ dged) ddy
Holt-Winters Additive Seaonal
Date: 08/02/23 Time: 17:23
Sample: 2007Q1 2022Q3
Included observations: 63
Method: Holt-Winters Additive Seasonal
Original Series: NOX
Forecast Series: NOXHWADD
Parameters: Alpha 0.6300
Beta 0.0000
Gamma 0.0000
Sum of Squared Residuals 1.641408
Root Mean Squared Error 0.161413
End of Period Levels: Mean 1.371541
Trend 0.011036
Seasonals: 2021Q4 0.004780
2022Q1 0.009487
202202 -0.002549
2022Q3 -0.011718
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Holt-Winters - Multiplicative

Date: 08/02/23 Time: 17:41 -
Sample: 2007Q1 2023Q2 Date: 08/02/23 Time: 17:38
Included observations: 66 Samp|e: 200701 202302
Method: Holt-Winters Multiplicative Seasonal . |
Original Series: LSCI01 Included observations: 66.
Forecast Series: LSCIHWM Method: Double Exponential

Original Series: LSCI01

Parameters: Alpha 0.7500 N
Beta 0.0000 Forecast Series: LSCIDOUBLE
Gamma 0.0000
Sum of Squared Residuals 27.77403
Root Mean Squared Error 0.648705 Parameters: Alpha 0.2840
PE———— » Prp— Sum of Squared Residuals 34.23051
nd o ero evels: ean kL
! v Troay 0046820 Root Mean Squared Error 0.720169
Seasonals: 2022Q3 1.008971
2022Q4 0.993981 . .
02301 0993762 End of Period Levels: Mean 12.86095
2023Q2 1.003284 Trend 0.101202

-M“ =l fls g9 CJ)JL L”gwfy\ SWICI| -
Holt-Winters Additive Seaonal

Date: 08/02/23 Time: 17:40

Sample: 2007Q1 2023Q2

Included observations: 66

Method: Holt-Winters Additive Seasonal
Original Series: LSCI01

Forecast Series: LSCIHWADD

Parameters: Alpha 0.7500
Beta 0.0000

Gamma 0.0000

Sum of Squared Residuals 27.71507
Root Mean Squared Error 0.648016
End of Period Levels: Mean 13.25296
Trend 0.046820

Seasonals: 2022Q3 0.101311
2022Q4 -0.065075
2023Q1 -0.053570
2023Q2 0.017333
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Holt-Winters - Multiplicative

Date: 08/02/23 Time: 17:50 . " .47
Included observations: 49 Sample: 2007Q1 2019Q1
Method: Holt-Winters Multiplicative Seasonal I . .
- b ncluded observations: 49
Original Series: BCP01 .
Forecast Series: BCPHWM Method: Double Exponential
Parameters: Alpha 1 0000 Original Series: BCP01
Beta 1.0000 Forecast Series: BCPDOUBLE
Gamma 0.0000
Sum of Squared Residuals 0.063853 ]
Root Mean Squared Error 0.036099 Parameters: Npha 0.9990
TS ” oo0908 Sum of Squared Residuals 0.052558
neotrerodievels: e 5010307 | | | RootMean Squared Error 0.032751
Seasonals: 2018Q2  1.000009
2018Q3  0.999233 . .
201804 0.999181 End of Period Levels: Mean 3.293585
2019Q1  1.001577 Trend 0.018666

eI g cIob WV el 43y
Holt-Winters Additive Seaonal

Date: 08/02/23 Time: 17:48

Sample: 2007Q1 2019Q1

Included observations: 49

Method: Holt-Winters Additive Seasonal
Original Series: BCP01

Forecast Series: BCPHWADD

Parameters: Alpha 1.0000
Beta 1.0000

Gamma 0.0000

Sum of Squared Residuals 0.063771
Root Mean Squared Error 0.036076
End of Period Levels: Mean 3.289803
Trend 0.012211

Seasonals: 2018Q2 0.000529
2018Q3 -0.001626
2018Q4 -0.002685
2019Q1 0.003782
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Holt-Winters - Multiplicative

Soreoie oo soszon Date: 08/02/23 Time: 1756
Included observations: 61 Sample: 2007Q1 2022Q1
Method: Holt-Winters Multiplicative Seasonal Included observations: 61
Original Series: EXO1 Method: Double Exponential

Forecast Series: EXHWM s s .
Original Series: EX01

Parameters:  Alpha 1.0000  |Forecast Series: EXDOUBLE
Beta 1.0000
Gamma 0.0000
Sum of Squared Residuals 25.32533 | |Parameters: Alpha 0.9990
Root Mean Squared Error 0644336 | | Sum of Squared Residuals 15.50891
End of Period Levels: Mean 92.29501 Root Mean Squared Error 0.504227
Trend 2.180130
Seasonals: 2021Q2 0.999398 . .
2021Q4  1.001531 Trend 1.925381

2022Q1 0.998740

e fugs b o dgadl di b
Holt-Winters Additive Seaonal

Date: 08/02/23 Time: 17:57

Sample: 2007Q1 2022Q1

Included observations: 61

Method: Holt-Winters Additive Seasonal
Original Series: EXO1

Forecast Series: EXHWADD

Parameters: Alpha 1.0000
Beta 1.0000

Gamma 0.0000

Sum of Squared Residuals 25.33628
Root Mean Squared Error 0.644476
End of Period Levels: Mean 92.30776
Trend 2201585

Seasonals: 2021Q2 -0.054739

2021Q3 0.037174

2021Q4 0.146652

2022Q1 -0.129086
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Holt-Winters - Multiplicative
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Date: 08/02/23 Time: 18:05

Sample: 2007Q1 2023Q1

Included observations: 65

Method: Holt-Winters Multiplicative Seasonal
QOriginal Series: IEF01

Forecast Series: IEFHWM

Date: 08/02/23 Time: 18:02
Sample: 2007Q1 2023Q1
Included observations: 65
Method: Double Exponential
Original Series: IEF01

Parameters: Alpha 1.0000 Forecast Series: IEFDOUBLE
Beta 1.0000
Gamma 0.0000
Sum of Squared Residuals 6.375332 Parameters: Alpha 0.9340
Root Mean Squared Error 0313181 | | gym of Squared Residuals 17.19512
End of Period Levels: Mean 43.20025 Root Mean Squared Error 0.514335
Trend -0.449204
Seasonals: 2022Q2  1.000076 i
2022Q3  1.000045 End of Period Levels: Mean 4319953
2022Q4  0.999884 Trend -0.457250

2023Q1 0.999994

eI gy b e gl 2 b
Holt-Winters Additive Seaonal

Date: 08/02/23 Time: 18:04

Sample: 2007Q1 2023Q1

Included observations: 65

Method: Holt-Winters Additive Seasonal
Original Series: IEF01

Forecast Series: IEFHWADD

Parameters: Alpha 1.0000
Beta 1.0000

Gamma 0.0000

Sum of Squared Residuals 6.346778
Root Mean Squared Error 0.312478
End of Period Levels: Mean 43.20565
Trend -0.443783

Seasonals: 2022Q2 0.005233

2022Q3 0.005441

2022Q4 -0.005025

2023Q1 -0.005648
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Holt-Winters - Multiplicative
Date: 08/02/23 Time: 18:11 Date: 08/02/23 Time: 18:09
Sample: 2007Q1 2021Q1 :
Included observations: 57 Sample: 20071 .2021.01
Method: Holt-Winters Multiplicative Seasonal Included observations: 57
Original Series: WIA Method: Double Exponential
Forecast Series: WIAHWM Oﬂglﬂa| SeerS W]A
Parameters: Alpha 0.9200 Forecast Series: WIADOUBLE
Beta 0.9301
Gamma 0.0000 .
Sum of Squared Residuals 0.073153 Parameters: Alpha 0.6880
Root Mean Squared Error 0.035824 Sum of Squared Residuals 0.259772
End of Period Levels: Mean 20.67935 Root Mean Squared Error 0.067509
Trend 0.027862
Seasonals: 2020Q2  0.999924 End of Period Levels: Mean 20.68176
2020Q3  0.999947
SETNEEY SRRSO Trend 0.035882
2021Q1  1.000030

M\— F99 d}é L;j})\ S
Holt-Winters Additive Seaonal

Date: 08/02/23 Time: 18:10

Sample: 2007Q1 2021Q1

Included observations: 57

Method: Holt-Winters Additive Seasonal
Original Series: WIA

Forecast Series: WIAHWADD

Parameters: Alpha 0.9200
Beta 0.9301

Gamma 0.0000

Sum of Squared Residuals 0.071872
Root Mean Squared Error 0.035509
End of Period Levels: Mean 20.67810
Trend 0.025292

Seasonals: 2020Q2 -0.001027
202003 -0.001623
2020Q4 0.000430
2021Q1 0.002219
_——— |
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2007Q1

0.3209333333333333

2.770531440918148

9.045065234271874

101.3179515498235

56.02174580981553

22.34507611846167

2007Q2

0.310524848

2.639553082131897

9.006934884333024

98.35973182452156

54.6036399783016

22.5408509576216

2007Q3

0.3101707458691066

2.640953632161199

9.22753619703178

101.7301316297302

55.88762740774817

22.28697596987742

2007Q4

0.323735788755662

2.614118079997752

9.248313840901646

102.371764586598

56.09745753439746

22.11125067235516

2008Q1

0.3944579350693175

2.595601776051353

9.343050605789652

102.2060630420705

56.26882391836385

21.98782919709187

2008Q2

0.4788538410927578

2.588268080650778

9.395114994083052

102.7401802137404

56.34269367247639

21.87030811347487

2008Q3

0.5488561026211515

2.596819509185025

10.67614238301766

101.6838757605976

56.32124284837364

21.76534002504956

2008Q4

0.5493886984798241

2.632634912417871

10.15867790829565

100.8337231451596

56.35152170852999

21.65912308699613

2009Q1

0.4275395779476914

2.705195942259707

10.22151074938995

99.71751437328646

56.50608037218361

21.553792318096

2009Q2

0.2995630938043625

2.823026128073707

10.34249377340791

100.1501151202202

56.80634747195519

21.45291631129591

2009Q3

0.3388769430737322

2.980745171278613

10.42651194582777

99.97464544418554

57.22273304628881

21.3707460950024

2009Q4

0.3501069612699643

3.124295219969099

9.695671782145965

100.1868509994641

57.47772497901404

21.28374311265728

2010Q1

0.3178999593365026

3.213450798457416

9.673642680310389

99.78759146713982

57.33153854371009

21.18567607877905

2010Q2

0.3648454582058276

3.214972052242501

9.969375909417899

100.183932979422

56.54938129383152

21.07434467853363

2010Q3

0.3850804337254312

3.115180689903355

10.77629170662321

99.12411878051874

55.08940681400267

20.96550110993045

2010Q4

0.4887970236976468

2.968844382208318

11.01491251883347

98.55793439709692

53.51572272294527

20.86219753538042

2011Q1

0.4019724650077162

2.811280971403448

11.09455223033424

98.15256828192378

52.18619940378439

20.78255070655806

2011Q2

0.4608429004477423

2.667985754995698

10.85794020557584

99.79440700939072

51.34171720684735

20.74267652793545

2011Q3

0.5163613074380669

2.559149333260393

11.15015640690407

101.3316441160092

51.10247154523201

20.76279207294194

2011Q4

0.5613079153429264

2.486456598873247

10.42475384676525

103.2237095857725

51.09690347673633

20.80364768215965

2012Q1

0.5774868083124912

2.456851080130946

10.59002612990293

104.084450253821

51.06084779196076

20.84527122144038

2012Q2

0.5679896807543515

2.47993201943882

10.02432484691345

105.0760043513732

50.76996473290773

20.87694443168139

2012Q3

0.5207203138811523

2.554596458561718

9.987299668823602

103.7192239134075

50.15228885260081

20.90493526681316

2012Q4

0.5099978760591585

2.642249112118861

9.829832869558396

102.4072981627815

49.59980771764092

20.91528160646897

2013Q1

0.6284373688537738

2.714948642603304

9.946655747799596

101.0290764419869

49.338843379181

20.90959786380238

2013Q2

0.6277918447614086

2.750134165056807

11.18451689888553

101.6850588831569

49.49901371565036

20.88924089276903

2013Q3

0.5667864059934331

2.740871924854218

11.82234587874846

102.2641361104643

50.1055798918963

20.86892242653318

2013Q4

0.4886088504927088

2.734908938362878

12.05125649285584

103.2088554421152

50.74919750023141

20.83682516299004

2014Q1

0.5776819145375182

2.76445395501878

10.54740601040146

103.1133205498929

51.1115876421237

20.79750934969824

2014Q2

0.6694970962166594

2.853868594808773

10.63902917738799

103.1415780808051

50.90613275861945

20.75689056936843

2014Q3

0.6565598286112035

3.008270722969428

11.0089513354848

100.8178767032552

50.05822342734556

20.73208103359876

2014Q4

0.6994912642250488

3.165451073007716

11.19201737880148

98.46545246245154

49.16592162896488

20.70449920017377

2015Q1

0.7520965264400378

3.282332275593035

11.41698944046671

95.94514840608926

48.60199000313256

20.67269174603393

2015Q2

0.6004579441457048

3.325498944568608

12.73622160286323

95.24133158520684

48.6126701040005

20.63873472208216

2015Q3

0.5447031336173928

3.28326554764908

12.49585476053979

94.4490486841848

49.27873324625296

20.61823338751608

2015Q4

0.4552374574199261

3.219966068945269

11.82094175957782

94.58069428528354

50.03244783144051

20.59808129290728

2016Q1

0.6100678911708636

3.178332539737312

12.84561565620258

94.7578186858949

50.45826129615448

20.58163697416754

2016Q2

0.4786083900267565

3.190187581587907

13.48433537426215

96.41578060538809

50.20283917950721

20.57409405322641

2016Q3

0.4403997037038907

3.268169398727878

13.70124379039181

97.27357911084556

49.12842543517413

20.58965824801926

2016Q4

0.4664211457134025

3.357818248377498

13.35612811712134

98.1799700967269

47.78243139280456

20.59835640206888

2017Q1

0.5190705848695803

3.423741156399956

13.48919834915005

98.0407993992825

46.48339876305796

20.58806558613134

2017Q2

0.5344069591077365

3.440174240659871

13.24978982072217

98.08779817601399

45.42156303209931

20.55221697340706

2017Q3

0.4560031008103582

3.396126640933744

12.33682128436312

96.07831535760636

44.74977186058208

20.50164226394912

2017Q4

0.4539229530323895

3.332267896293615

11.91217122323813

94.27464753288729

44.42065844487269

20.43126698702377

2018Q1

0.5421680897688676

3.27458756148144

12.24462193368184

92.60958922091679

44.4109526024221

20.35131803230641

2018Q2

0.6317868677515636

3.241661511319763

12.3703727219923

93.06707392583468

44.69556104622421

20.27077156342284

2018Q3

0.6300076196615432

3.243809185614737

12.5022428041174

93.73485771072568

45.23031897002907

20.21195208721544

2018Q4

0.7432205723604654

3.262491961339038

12.38000538087833

94.96465257902652

45.83495417523616

20.1714094337803

2019Q1

0.7644947542476276

3.287371613183041

12.22432176570538

95.42759359497386

46.33497477806209

20.16203240141874

2019Q2

0.6359164779921091

3.312251277466658

11.81168452016384

96.18139818594812

46.54490763713248

20.19789547560168

2019Q3

0.5754625487382124

3.330917561146635

11.99495773696492

94.85725248054126

46.42428410683321

20.29653054542685

2019Q4

0.5460015363336379

3.349583844825247

12.26526084289832

93.2895080899145

46.3707942017141

20.4112278284622

2020Q1

0.5226814105363722

3.368250128505679

12.5768080640362

91.0942386793998

46.62383223613796

20.51488312893679
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2020Q2

0.4929006372526153

3.386916412186111

12.43987217289253

89.92984082759304

47.32977325937453

20.59075280413405

2020Q3

0.4664784431794236

3.405582695868361

12.29873600511413

87.94953500687504

48.49912645016968

20.64326292752331

2020Q4

0.4817397242603167

3.424248979546974

13.13273373061437

86.69799879663499

49.59751336543885

20.67125287674553

2021Q1

0.5322983510781358

3.442915263225586

12.97339273990915

85.76875931979688

50.21313022819448

20.68784036827351

2021Q2

0.6797980502025001

3.461581546907837

12.94849847284005

86.78052995851611

49.98158917949804

20.70237041097694

2021Q3

0.8903327093049601

3.48024783058645

12.70636907415855

87.88666268669984

48.77766694001961

20.72706662320827

2021Q4

1.136277702463116

3.498914114265063

12.36113114025038

89.81384110291911

47.24385918406193

20.75441222530402

2022Q1

0.91999363802888

3.517580397950951

12.32058000294105

91.58401603392212

45.77020580189259

20.78149331528879

2022Q2

1.240944253777449

3.536246681629564

12.17255824775742

94.41829932730329

44.60664737676196

20.80354013765569

2022Q3

1.538331284876075

3.554912965308176

11.66337736307897

96.68729283479054

43.91366263728349

20.82823634988702

2022Q4

1.387356700470723

3.573579248986789

12.03022337882351

98.98669211394576

43.46925674584484

20.85558195198277

2023Q1

1.40309955761358

3.592245532665402

12.30191404422764

100.8881976048902

43.12760551504355

20.88266304196754

2023Q2

1.40209955761358

3.610911816351291

12.49826806500468

103.1335723421824

42.76709866758278

20.90470986433444

2023Q3

1.403966224280246

3.629578100029903

13.40109566232327

105.4107017234457

42.32352347642081

20.92940607656577

2023Q4

1.43149955761358

3.648244383708516

13.28152946996702

107.7205607361186

41.86927442651408

20.95675167866152
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At 3500 Sl pized Bumgll i el il 103 03y el
Syl dis Jldl m3g00 Slpied ADF jghadt Jp Soud dusglt ydr st il .1
:03 '65) M‘ ADFJLQJ}‘ :02 Pé) m‘ ADFJLQJ:-‘ :01 ‘65) m‘
ol z3geill 339 NOX Al sualiell z3gaill 339 NOX dluduall  Gosbaadl g gl 335 NOX aadaal

ADF L5

lt rpoinosts: NO3 s 2 unit oot plut s srogmeslos o heo'a wik oot At oo asts: O e B nt ot
Excgencus: Mons ut = Lag Length: 0 (Automatic - based on SIC. maxiag=10)
B e A —— 20 L enoth: 0 (automatic - based on SIC, maxiag=10) g Length: 0 ¢ ; 0=10)
tStaistc  Probr tStatstic  Probr
t-Statistic Prop.*
amentea Dicker-Fuller (esi statisn 0152304 09374 Augmenied Dickey-Fuller les! statistic 1219508 oe74s
Augmented Dickey-Fuller te st statstic 1173720 o036 jougmanteg Dleks St iever 223520 Test cntical vaiues Televel 5100935
Test critical values: 56 tevel 2599934 o lovst Soossio evel “3.478305
5% lavel 1945745 10% level 90762 0% rover 386788
10% level ‘1513833
i (1996) one-sided p-values “MacKinnon (1996) one-sided p-values.
“MacKinnon (1996) one-sided pvalues.
i D T Easaisn Augmented Dickey-Fuller Test Equation
Auarmentss Dickey-Fuler Test Equstion Sopenaent Varissia. DO Devends it \iaiable. DO
Dependent Variable: D(NOX) NACE & DEv Siamnacs Date: 05/08/24 Time: 1655
Mathod: Leas‘s"”afas [Date-08M824  Time 1704 Sample (adjusted): 2007Q2 202304
Date: 05/08/24 Time: Sl aduistecy. 200702 20090 Included observations: 67 after agjustments
Sample (adiasied) m,-,az 202304 included obsenations: 67 afler adjustments
= T e O Vanable CoeMclent  Sto Eror  LStatistic  Prob.
Variable Goeficient  Sta.Emor  t-Statistc  Prob, T e B noX-) gor7iss  oossasr 1319333 oisi7
NOX(-1) 0020024 0017827 1173720  0.2447 i OR20700. O002059% 0720573  _D470% @TREND(2007Q71") 0001486 0000863 1710076  0.0921
e 000405 Mean gependentvar 0.01657;
SuTls wew s ogioers SR SR EfmumLer  2OIEES TRy D RS | 05D
Adusiad R Soumiad 007113, (B0 depandentvar 9096800 S.E. of rearossion 0099235 © info critorion 1753264 SE ofregression 0.097797  Akaike info criterion 1708093
SE of regression 0098870 Akaike info criterion 1775025 e D iiionE. e s St Lomiany, AaIke uio Guerk sLredles
Sum squarsdresid 0.LAB28T.  Schveam abedon SILTedaa0 Lo likeling 60.73433 Hannan-Quinn criter. -1.727222 Log likelinood 6223111 Hannan-Quinn criter “1729030
Log tikelinood 6045335  Hannan-Quinn criter 1762005 F etatis 5026343  DUFBINWALS on 138 V034063 Lo ke SE2aity  Hosnan Ounn o Jizaca0
Durbin-Watsan stat 1973419 Fron(F-statistic) 0871570 ProbiF_statisticy 0236283

ADFJLQJ}‘ :06 pjj M‘ ADFJLQJ}' :05 Pj) m‘ ADFJLQJ}‘ :04 Pj) m‘
sl z3gaill 335 LSCT 2l sealitll Zigaill 335 LSCI Akl osludl g3geid! 339 LSCT bl

Null Hypothesis: BGP has a unit oot Null Hypathesio: BOP has a unitroot Null Hypothesis: BCP has 3 unit root
Ebganoua: otm Lt e Exogenous: Constant, Linear Trend B
Lag Length. 7 {Automatic - based on SIC, maxlag=10) Lag Length: 7 {Auluma(u: based on SIC, maxiag=10) Lo Heangie S IomElc uanod o SIG; MaWeg=1)
tStatisic  Prob.” tStatistic  Prob.~ tstaisic  Probx
CFuller tesi siatigtic 1720328 0.7300
Augmenteq Digter Fuer test atatsic 1976030 03878 Augmented Dickey-Fuller tes! statistic 20.430983 08966 tre
Fest ichivaluse: o 3853009 Testerticalvaiuas Tovel SSadoes Test enical values < Timsas
20 045348 o0 lovr 2910860 o Znaenou
evel 10% tevel 3171541
10% level 1813203 10% level 2593090
, *MacKinnon (1996) one-sidad p-values
~MacKInaon (1806} arie-slded pveluEs MacKinnon (1996} one-sided pvalues
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation S‘;%T:;ﬁ“:zz:‘:’lf‘gg TestEqueiion Dependent Variadle' D(ECF)
Dependent Variable: DBCP) atnor Lvast Saares Melhod. Least Sauares
Meinod: Loast Squares O e e ot RSO
Date. 05/08/24 Time. 1 2 4 ample (adjusted)
Simele (adjusied 200361 20230 Seh adewnioionas fictunes obe ervatlons 50/ ator Sl wstes
Included observations: 80 after adjustments Vi S oD D o
e s 5o e = vaniavle Coeficient  Std.Emor _ tStatistic  Prob.
Sridbte e roe st chitns ooaa8D 0005300 030083, Gty BCP(-1) 0024063 0013999 -1720328 00916
0001048 0000530 1976630  0.0534 DECPE1) 1950963 0121475 1506060  ©0.0000 Ly b oot e L R )
1954475  0.120846 16.20000  0.0000 DECP(-2)) -1.297941 0.265425  -4.890048 ©0.0000 D(BCP(-2)) 0261518 0289981 0901844 03715
1300254 0263864 4027742  0.0000 DECPCa) 0263761 0205080  DHO38I6 03756 D®CPCa) 0047351 0281407 -2300404 00250
0255461 0293081 0871609  0.3874 D(ECP(4) 0678317 0285751 -2.373800 00214 DBoPLS) S037862 0237230 4373078  0.0001
0678760 0284096 2389191  0.0205 D(BCP(-5) 1116030 0236812 4712730  0.0000 DBCPE-6) 0448025 0153068 2009854 00054
1116845  0.235439 4742817 0.0000 DECPEE) 0520213 0150437  -3.458010  0.0011 DECPET) 0034377 0067072 0512547 06105
0515115 0140352 3440007  0.0011 D(ECP(7) 0041852 0068102 0614546 05416 c 0063126 0035344 1785060 00802
DECP(7) 0051206 0.066093 0774764  0.4420 c 0010397 0016442 0632387 05300 @TREND(2007017)  0.000304  0.000235  1.677402 00097

ADF L) 109 o3, Sl ADF a5 108 o3, Sl ADF 1 :07 o3, JSiI
plll z3geidl 33y EX aluludd oLl z3gaid! 339 EX alulul) ooslidl z590il 339 EX dluabunlt

Null Hypothesis: EX has a unit roat Null Hypotnesis: EX nas 3 unit root N:;Igielyvmhegrs EXtes s unitroat
Exagenous: None ogenous: Constan v
Lag Length: 6 (Altomatic - based on SIC, maxiag=10) LagLength: 6 (Atomatic - based on SIC, maxiag=10) Lag Lengin: 6 (utomatic - based on SIC, maxiag=10)
T LStatisic  Prob- tsiatstc  Proo-
mnled Dickex Fuler lost stabstic 1677300 07494
ickey Fuller tes! statistic 0757109 0.8750 Suamented Dickoy Fuller les! stalichic 1529038 05120 e tevel 115684
Tes! crlical val 156 level 2603423 ues: % level el 5% lovel g5
e e 5% leval 2910019 ovel 3aesz1s
5% level 1045283 et g 10% level 3707903
10% level 1613345
= = “MacKinnon (1996) one ided p valucs.
S Raciinnon (1595) Sae Skl paites. Mackinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation ool
4 5 Dependent Variable. D(EX
Augmented Dickey-Fulles Test Equation Rigmme Oicnay KUl Deperuent vaiiabte: OEX)
Dependent Variable: DIEX) Methog Least Squares Date: 05108724 Time: 17:28
Methoa: Least Squares Date: 05/08/2 Sample (adiusted) 200804 202304
Chuttar USONZ4:. Fime (17532 Sample (adjushid) 2ooso4 202304 Included observations: 51 after adjusiments
‘Sample (adjusted): 200804 2023Q4 Included observations’ 61 after adjustments.
included observalions: 61 after adjustments Variable Cosficient  Std Eror | tStatisic  Prob
Variable Coefiicient  Std. Error _t-Stafistic _ Prob
Variable Coefficient St Ewor  tSfatistic  Prob. X1 0063553 0037890 1677308 00895
EX(-1) 0030785 0620125 1529838 0.t321 BEX(-1)) 1171864 0115911 1011005  0.0000
EX(-1) 0000628 0000830 0757100 04523 DEXC1) 1135037 0110448 00000 DEX(-2)) 0006032 0142728 -0.042262 00864
DEXE1) 1150019 0111532  10.31107  0.0000 DEXC2) 0020376 0.142000 0.8865 DEXC3) 0708439  0.124470 5691657  0.0000
DEXC2) 0059767 0441687 0421824 06748 DEXC3) 0734596 0121850 0.0000 DCEX(-4) 0725979 0147200 4931617  0.0000
DEX-3)) 20761268 0122181 -6236371  0.0000 DEX-4) 0703593  0.145623 0.0000 DEXC5) -0.349082 107203 3253530 0.0020
DI(EX(-4)) 0720848 0147127 4899436 00000 D(EX(-5)) -0.361610 0.106630 0.0013 DEXCE) g ;;3;’;? ggfgg:; 3 ;ggigg E ?gg:
DEX(-5)) 0398795 0105317 3786622  0.0004 DEX(-6) 0141583 0.076450 00595 -
D(EX(-8)) 0121151 0076330 1587197  0.1183 c 3065256 1962102 1562150 01242 G@TRENDCZOU7Q1) 0008190 0008005 -1.020502 93122

ADF sl 112 o3, Sl ADF jlast 11 o3, Sl ADF a5l 110 o3, Sl
sl zgaill 335 3sWIA alulil) cesladl g3geill 33sWIA alulill cesladl g3gaidl 335 TEF Al

N . Null Hypothosis: WIA has a unit root Null Hypothesis: IEF has a unit oot
N ymomagsac WANss 8 0nk tont Elagenous: Ganstant, Linsar Trend Sxogencus: Sonstani, Linear Trend
Lag Length: 7 (Automatic - based on SIC, maxiag=10) LagLength: 7 (Automatic - based on SIC, maxiag=10) Lag Length: 7 (Automatic - based on SIC, maxiag=10)
Statistic Prob.~ o Prob. t-Statistic. Prob™
I'L 3 4 X 4
Augmented Dickey-Fuller test statistic 260422 0.6423 #;s;“;z‘:adl VE:IIA:‘:ES Fuller |=s( sialvshc Vi z:SLB 0.9646 ?{:s‘né:nlce;; le:Ke -Fuller lii{:?mn‘sﬂ: 2. 15729 0.4875
BT CINICANatoaa’ ;% m_j '; 95441 oggg 5% leuel -3.486509 5% level -3.486509
10% level 3171541 10% level 3171521
10% level 2593090 i
“MacKinnon (1996) one-sided p-values. “MacKinnon (1996) one-sided p-values.

*Mackinnon (1986) cne-sided p-values.

Augmented Dickey-Fuller Test Equation ‘Augmented Dickey-Fuller Test Equation
Augmenteq Dickey-Fuller Test EQuation Depandant Variable: DOWIA) Dependent Variable: DIEF)
Dependent Variable: DWIA) Method: Least Squares Mamos: Lesat Squares
Method: Least Squares Date: 05/08/24 Time: 17:43 Date: 05/08/24 17:35
Dale; 05/08/24 Time: 17:51 Sample (adjusted): 200901 202304 Sample (2d1ustet) 200901 202304
‘Sample (adjusted): 2009Q1 2023Q4 Included observations: 60 after adjustments included observations: 60 after adjustments
Included abservations: 60 afler adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error Statistic Prob.
Variable Coeficient  Sta.Emor  tStatistic  Prob.
WIAG-1) -0.004225 0.005670 -0.745148 0.4597 1EF(-1) -0 032898 0015038 -2187619 00334
WIA(-1) -0.006750 0.005356 -1.260422 02133 D(WIA(-1)) 1.754078 0.120001 14.61719 0.0000 D(EF(-1)) 1.779363 0.122513 1452390 0.0000
DOVIAG1) 1784425 0118433 1506620 00000 DOMAG2)) 1041216 0228267 -4.561404  0.0000 DUEF(-2)) 1007832 0255635 -3942689  0.0003
DOVIAC2)) 1066034 0228933 4656522  0.0000 DOWIAG3) 20157829 0234506 0715365  0.4777 DUEF(3) 0188018 0281064 0568956 05066
DOWIAE-3)) -0.148115 0.235630 0628593 05324 D(WIA(-4)) 0908755 0229674 3.956713 0.0002 DOEF(-4). 0 573847 0 268822 -2.1346 00377
DOWIAG-4)) 0.906389 0.231160 3.921053 0.0003 D(WIA(-5)) -0.990278 0209599 -4.724641 0.0000 D(EF(-5)) 0.832558 0.207097 4.020133 0.0002
DONIACS)) 0995424 0210023 4719370  0.0000 DOWIAG-8)) 0404350 0099989 4043054  0.0002 D(EF(6) 0107033 0090325 2194347  0.0321
DOMIAC6)) 0420676 0099830 4213928  0.0001 DOWIACT)) 0016564 0024515 0675685  0.5024 DUEF(TY 10102083 0048159 2138501 00374
DOWIA(-7)) -0.006431 0.023374 -0.275150 07843 C 0.080077 0119496 0670123 05059 C 1.829661 0.855984 2137494 00375
c 0140105 0110785 1264648 02117 @TREND(200701)  0.000176 0000135  1.290401  0.2028 @TREND(2007Q1)  -0.006141 0003011 -2039418  0.0467
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2o trpomesio: waA fiea aunt oot
xoger
LagLengin: 8 (Automatic - pased on SIC. maxiag=10)

tStatistic  Prop.”
Augmented Dickey £ 0142308 07236
R e el 2504745
5% level -1.946847
10% level -1.613238
“Mackinnon (1996) one-sided pvalues.
Augmentea Dickey-Fuller Test Equation
DOWIA)
Sample (adjusted): 200802 20234
Included obs ervations: 59 ater adjustments
Variable Goeficient  Std Emor _ t-Stalistic _ Prob.
WIAC-T) 875€.08 615605 0142304 08874
DOMACT) 2111143 0.120843 0.0000
DWIAC2)) -aeTsaTe  0zazes 0.0000
DONIACD) 0239858 0.1835
) 0207244 0.0000
DACSY 0231088 00000
DWIACE)) 0220877 0.0000
DWIAC7)) 0.099005 0.0002
DWIALS)) 0042308 0020470 2071197  0.0435

oW G, ke it mige S pazed ADF jghaadt b Sl busgll o Lt mils .2

ADF Lz :03 o3, JSall
waL/.«Jl GS}A.L" 329 LSCI sl

ADF s :02 o3, Sl
cealidl z3geill 339 NOX ks

ADF jlas) :01 o3, JSal
wéLw.” C.bj.u."

33sNOX alulull

Null Hypothesis: D(LSCI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=10)

Null Hypothesis: D(NOX) has a unit root
Exogenous: Consl
Lag Length: 0 (Automatic - based on SIC, maxla;

0)

-Statistic Prob*

tStatistic  Prob.”

Augmented Dickey-| leenest stanstn: 7736963 0.0000

801383 0.0000

Fuller test statistic
1% level

Test critical values -4.103198 Test critical values: -3.533204
36 level -3.479367 5% level -2.906210
10% level -3.167404 10% level 590628

*MacKinnon (1996) one-sided p-values. “MacKinnon (1395) one-sided p-values

Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation

Dependent Variable. D(LSC1.2) Dependent Variable: DINOX.2)

Mamod | aastSquares Method: Least Squares

Daw: DB/Z3  1imes18:39 Date: 05/08/24 Time: 18:35

Sample (agjusted). 200703 202304 Sample (adusted) 200703 202304
SRt Included obeervations: 66 afer adjustments

Variable Cueldent SulBads  LoktENe:  Riph Variable Coeffient  Std.Error  tStatistic  Prob.
D(LSCI-1)) -0.974634 0.125971 =7.736963 0.0000

0100795 0130315 0773472 04421
@TREND(2007Q17)  -0.001083 0003295 -0331643 07413

D(NOX(-1)) 0974383 0124899 -7.301383  0.0000
c 0.016564 0.012471 1328219 0.1888

Null Hypothesis: D(NOX) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC. maxiag=10)

tStatistic  Prob.*

Augmented Duckey Fullerlest sxanstm 7871369 0.0000

Test critical valu 4103198
5% Ie\de1 -3.479367
10% level 3167404

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

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

Method: Least Squares

Date: 05/02/24 Time: 1

Sample (adjusted): 200703 202304
Included observations: 66 afler adjustments

Variable Coefiicient ~ Std.Emor  t-Statistic  Prob.
D(NOX(-1)) -0991758 0125996 -7.871360  0.0000
c -0.006182  0.025456  -0.242847  0.8089

@TREND(2007Q1) 0000668  0.000651 1024828  0.3094

ADFJLQJ}‘ :06 Pj) M‘
esladl z3gaill 335 BCP alubull

ADF jLas! 05 o3, Sl
bl zgeitl 335 LSCI 2kl

ADF s :04 o3, Sl
ualill 35l 339 LSCI alubull

Null Hypothesis: D(BCP) has 3 unit root
Exagenous: Gonstant, Linear Trena
Lag Length: 5 (Automatic - based on SIC, maxdag=10)
tstatistic  Prob-
toct ctaustic 2102077 01010
Test critical values: 1% level “a27:
5% lav Aisiees
10% leve -3173943
*Mackinnon (1996) one-sided pvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BCP,2)
Methag Loast Squares
Date: 05/0:
Silrble (aaustody 509004 202304
Included observations: 57 aftor adjustments
Variable Cosficient  Std Eror  totatistic  Prob.
Smercay. 0150608 0050750 -3.164577  0.0028
P 1360024 0131995 1031041 00000
0331566 0236054  -1.404621  0.1670
011708 0219374 0533639 05952
-0556315 0169818 -3279813 00020
1072854 0150706  6.321844  0.0000
o 0230018 -17183508 02428
0310547 0209643 1481312 01455
02586926 0125005  2.040635  0.0472
DECP(-9)2) 0004432 0056001 0079167 09373
< 0.001877  0.003237 0579782  0.5650
@TREND(2007017)  042E05  772E-05 1219976 02288

Null Hypothesis® B(LSCI) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxiag=10)

-Statistic Prob*

Augmented Dickey-Fuller test statistic -7.720013 0.0000

Test critical values: 1% level ~2.600471
5% level -1.945823
10% level -1613589

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

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

Method Least Squares

Date: 05/08/24 Time:

Sample (adjusted): 200703 202304
Included observations: 66 after adjustments.

Variable Coefficient  Std Error  t-Statistic  Prob,

D(LSCI-1)) -0.957034 0123968 -7.720013  0.0000

Null Hypothesis: D(LSCI) has a unit root
Exogenous: Constant
Lag Length: 0 (Aulomaltic - based on SIC, maxIag=10)

tStatisic  Prob.*

Augmented Dickey-Fuller test statistic 7785114 00000
Test critical values: 1% level -3533204

5% level -2906210

10% level 2590628

“"MacKinnen (1996) one-sided p-values.

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

Sample (adjusted): 200703 202304
Included observations: 66 after adjustments

Variable Coeficient  Sid.Emor  tStatistic  Prob.
D(LSCI(-1)) -0.973495 0125046 -7.785114  0.0000
c 0.063017  0.062857 1.002553  0.3199

ADF s :09 o3, JSali
u»:.SLw.” E.S}a.i-" ééj EX a.l.w.‘.w.u

ADF a5 :08 o3, Jadl
ol g3geill 39 BCP aludull

ADF a5 :07 o3, Sl

cualill z3gaill 339 BCP alubll

Null Hypothesis: D(EX) has a unit root
Exegenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=10)

Nl

typathosis: DECP) has a unitroot
Exogenous. N
Lag Longth: © (Automatic - bas od on SIC, maxiag=10)

t-Statistic Prob.”
Augmented Dickey-Full 357935 0.3073
Test critical values: 3115604

5% lovel 3485218

10% level -3170793

*MacKinnon (1998} one-sided pvalues.

Augmentea Dickey-Fuller Test Equation
EX2)

Samole (adiustedy 20080 202304
Included observations: 61 after agjustments

Variable Coeficient  Std Error  t-Stafistic  Prob.
DEXE1) -0244636 0103750 2357935 00221
DEXC1)2) 0374372 0121515 3080877 00033
D(EX(-2).2) 0325777 0405711  3.081767 00032
DEX(-3)2) 0434437 0110401 -3/935530  0.0002
DEX(-4)2) 0270170 0110888 2436474 00182
DEX-5)2) 0117742 0076832 -1532459  0.1314
-0.067405 0197584 0341152 07343

@TREND(2007Q17)  0.003609  0.004862 0742265 04612

tStatistc  Prop
Sagmunmen Ducnsy Fymer yut ot 2708656 0.0076
Test ctical valu ivel 2506163
2% tovel 1048854
10% level -1813122
“MacKinnan (1995) one-sided pvalues
Augmented Dickey-Fuller Test Equation
Depenaent variable: DBCP.2)
Nethod: L east Squares
Date: 05/08/24
Sample (adusted; zaugeu 202304
variabie CoeMcient  Sto.Emor  tStatistc  Prob.
OECPC1) 0119231 0044018 2708656  0.0094
DECPC1).2) 383614 0131489 1052284 00
(BCP(-2) 2) -0/406973 0234303 -1735906 00890
DECP(-3).2) -0.436016 0221255  -0.614746 05417
(BCP(4) 0575585 0160058 -3.404558 00014
(BCP(5) 2 1084630 0171203 5335358  0.0000
D(BEPCE).2) 321 0.2315. -1.3882 01714
(BCPL7) 0312856 0211345 -1480300 01455
DECPE8) 2) 0260387 0124758 2087130 00423
D@ECPE2).2) -0.020117  0.054443  -0.369498  0.7134

Null Hypothesis: D(BCP) has 3 unit root
genous: Constant
Lag Length: 8 (Automatic - based on SIG, mardag=10)

Lsiatisic  Prop~

Augmented
Testortical vz

967379 00441

uller te st statistic
1% leve

550396
5% level 2913549
10% level 2503521

“MacKinnon (1995) one-sided pvaluss

Augmented Dickey-Fuller Test Equation
Dapersiaes yaatts: DAOER:2)
Metnod: Least Squ:

Dato- 05105754 Timo. 18:51

Sample (adjusted) 200004 202304
Included observations: 57 after agjustments

vanavie Coemcient  Sta Emor  LStaisic  Frob.

oEEPC1) 0148440 0050024 2067379 00048
13874 o = 60021

0365874 0235513  -1557708 01261

0131737 0. 0. 508250 05526

-0.54420 0170223 -3.197014 00025

1083716 0170360 A 360006 00000

0206308 0231365 -1280701 02067

0323285 02104971 1535858 01314

(8. 0279695 0125173 2234471  0.0304

DB 2 0012485 0051521 0228903 08200

0001690 0001398 1209071 02328
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ADF s 12 o3, Sl

u»:.SLw.” t..y-u.” 3IEF M.w.u

ADF a1 11 o3, Sl

alll zigeitl 38y EX alududl

ADF s 10 o3, Sl
ol zigeill 339 EX Alubull

MNull Hypothesis: DUEF) has a unit oot
stant, Treng
Lag Length 10 (Autornatic - based on SIC, maxla;

Null Hypvumsns DlEK) has a unitroot
Exogenous: Nos

-
2 Cag Length: 5 (automatic - based on SIC, madag=10)
Totmmie Pront
[TIR——
Ssgmenten Dickey Fular estsiobetic osssss  ooi7z
TeEtEca atuos B Fagrmenisa Dl Fatortes nete AT
o e ERn Test criical valuss: S 503423
- = o 1048283
acinnon (1956) one-sided pvalies kst oot
Augmented Dl(key«FuHEr YES( Equation’ “MacKinnon (1996) one-sided p-values.
Cocr
Augmented Dickey-Fuller Test Equation
InChuded bsenetions: 56 aer adustments Dependent Variable: DIEX.2)
Memod: Least Squa
Vananie Cosmaent S Emor  vowueie  Frow O e
DOEF(- 0.250390 0063768 -3926589  0.0003 Sample (adjusted). 2008Q4 202304
D(IEF( 1) 27 1.503957 0.125051 1202679 2.0000 Included observations. 61 after adjustments
0707008  02iseos -2o18073  Dooee
757040 0251181 3013088 00083 - = =
Dzamacl OosiiBy  Aniases; 6n04 Variable Coefficient  Std.Eror  t-Staistic  Prob.
Jis7ozs  oisarsi 7559184 00000
5881487 0244485 2708852  0.0097 DEX(C1) 0228277 0100033 2292017 00258
<A b 3;3333 3 §32§3§ § ':;gs’;g g g;;; D(EX(-1).2) 0.379887 0.120537 2.151609 0.0026
s : E - DEX(2)2) 0323408 0103988 3110039  0.0030
BlEr )2 0203070 0093139 3040133  0.0035
DROEF(-10),2) D 115428 0042001 2697077 0. 0099 D(EX(-3).2) -0.442571 0.108835 -4.066422 0.0002
082183 0.043864 -1.873601 0.0678 D(EX(-4).2) 0277627 0.109769 2529203 0.0143
@TRENDCZo0TAT) 0000018 0000904 0504694 09707 D(EX(-5).2) 0116722 0075810 -1530673  0.1204

Null Hypothesis: D(EX) has a unit root
Exogenous: Censtant
LagLength: 5 (Aulomatic - based on SIC, maxlag=10)

tStanste  Prob
Augmented Dickey-Fuller test stalisic 2255547 0.1895
Test critical values: 3542097

S5 lovel 2910019

10% level

592645

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

Augmented Dickey-Fuller Test Equation
Dependent variable: D(EX,2)

Methoo: Least Squares

Date: 05/08/24 Time: 1

Sample (agjusted): 200804 2023Q4
Included observations: 61 after adjustments

Variable Coefficient St Emor  t-Statistic  Prob
DEX(-1) 0226433 0100392 2255547 00282
D(EX(-1)2) 0376103 0120985 3108647 00030
D(EX(-2)2) 0316022 0104508 23029808 00037
DEX(-3).2) 0242129 0109178 3067949  0.0002
DEX(-4).2) 0276398 0110107 2510272 00151
DEX(5).2) 0121952 0076304 -1598252 01158

0066299 0080854 0819981  0.4158

ADF ,las! 115 o3, Sl
ONESFEORTIRFER 174 V. ETOROAT

ADF ,las 114 o3, jadl

oesbad! z3g.0all SoWIA dulull

ADF ,las 113 o3, Jadl

bl z3geill 385TEF alulull

Null Hypathesls: DOWIA) has a unit oot
Exogenous: Cons!
Cag Length: § (Autamatic - based on SIC, maxlag=10)

Null Hypothesis: DIWIA) has 3 unit reot
Exogenous: Constant. Linoar Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=10)

Null Hypothesis: D(EF) has 2 unitroot
Exogenous: Constant
bt ¢ ChAAR: - e O SI; A= 10

Stalistic  Prob.” LStatistc  Probr tStatistc  Prob
Augmented Dickey Fuller st statiotc 2060881 00343 Augmented Dickey-Fuller test statistic 3193554 009ss Augmented Dickey-Fuller test statistic -2.864845 __ 0,0557
Tast criticalvalu evel 3544063 Test critical values 1% lavel 18444 Test criical values 15 tevel “Soan099
5% lovel 2910860 55 lovel 3486500 2% lavel 2811730
10% tevel > B00000 10% level 2471541 10% tever “2'503551
P “Mackinnon (1396) one-sided pvalues. “MacKinnon (1996) one-sided pvalues
5 Augmented Dickex Fuller Tost Equaton Augmented Dickey-Fuller Test Equation
e o L a2k Equation Dependent Vanable: D(WI Dependent Variable: DIEF.2)
WMethod: Least S Method Least Squares Method: Loast Squares
Date. 05/08/24 Time. 19: Deta: (SR, Thma: 1o Date: 05/0824
< - Samp\e (adjusted). 2000Q1 2023Q4 Sample ladﬁmtﬁa) 200902 202304
ST (RrprsieclE SO0 S0 Included absenvations” 60 after adjustments Inciuded obsarvations: 50 after adjustmeants
Included obsenvations: 60 afler adjustments 2 B 1
i omeer  Saoe aoanc oo Variable Coefficient  Std.Eror __ tStatistic __ Prob. Varabie Cooficlent o1 Emor  tSwlicic  Prob,
Doviac-1 0147363 0046144 -3.193554  0.0024 = 3 s
0086100 0028047 3069881 00034 Somnc 2 022209 0.106210 0.0000 OlEFe 12 330145 0104745 1203082  0.0000
Giges hgishe  Opoa DOMACZ) 0144054 0142376 03104 DEF(2)2) 035433 o04s08s0 3200878 00317
s Sl DO 232 20 I0ESZT D-AZ1960 0.0242 D(EF(-3).2) 0.110130 0.145898 0.754846 0.4539
i o107 Deaacar2) Qo4s0a 0133150 ] D(EF(-4).2) -0.784353 0.136226 5757712 0.0000
e Do DeWIAC5).2) Hadaeess das40e 00001 1EF(-5).2] 0924154 0138188 6687735 0.0000
0091716 0.0000 D(WIA(8)2) 0010857  0.024008 04120 DUEF( S1.2) 2 =
0023434 07107 sal ohntats  oosais e D(IEF( 8).2) 0216798 O os:guu 2315468 0.0240
: D ] : D(EF(-7)2) 0055718 0043358 1285081  0.204;
0.000480 0.001437 0.333873 0.7398 @TREND(2007Q17) 0.000214 0.000129 0.1038 c 0026359 0.017122 2123601 00387

291

Null Hypothesis:
Exogenous: None

(WIA) has 3 unit root

Lag Lengih® 6 (Automatic - based on SIC, maxiag=10)

Statistic Prob.*

Augmenten Dickey-Fuler test statatc 3422795 000D9
Test entical values: avel 2604072
o lovel 1046348
10% level 1613293

“MacKinnon (1996) one-sided p-values.

Augmentad Dickey-Fuller Test Equation
Dependent Variable: DOWIA2)

Method: Least Squares

Date: 05/08/24 Time: 19:37

Sample (adjusted): 2009Q1 202304
Included observations: 60 after adjustments.

Variable Coefficient  Std. Emor  tStatistic  Prob.
DOMA-1) -0089334 0028100 -3422795 00012
DOWIA(-1).2) 0921635 0106830 8627080 00000
DOWIA(-2).2) -0198298 0138955 -1427065 01584
DOWIA(-3).2) -0331189 0132018 -2508672 00152
IA(-4),2) 0597205  0.133581 470723 0.0000
DWIA(5)2) 0453791 0090038 -5030975  0.0000
D(WIA(-6),2) 0000662 0023073 0419019 06769

«Bg prall plad 7yl Slpstall goi o wargUl s13Y1 ST Olgm CIWI jolall 0183 g of
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UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the vanable has a unit root

At Level
| NOX BCP LSCI EX IEF WIA
|With Constant t-Statistic -0.1043 -1.0290 -1.6847 -1.5369 -0.7857 -3.4298
Prob. 0.9442 0.7383 0.4343 0.5089 0.8165 0.0132
| no n0 n0 no no =
|With Constant & Trend t-Statistic -1.4005 -2.6236 -3.0867 -0.7644 -2.2980 -1.4813
Prob. 0.8521 0.2715 0.1179 0.9635 0.4291 0.8264
| no no n0 n0 no n0
|Without Constant & Trend t-Statistic 1.1584 0.8046 1.2964 0.2530 -1.5852 -1.3797
Prob. 0.9351 0.8838 0.9494 0.7566 0.1057 0.71543
n0 n0 n0 no n0 n0
At First Difference
d(NOX) d(BCP) d(LSClI) d(EX) d(IEF) d(WIA)
\With Constant t-Statistic -7.7951 -3.6214 -8.3344 -4.2625 -3.7651 -5.2042
Prob. 0.0000 0.0078 0.0000 0.0011 0.0051 0.0000
\With Constant & Trend t-Statistic -7.8715 -3.5729 -8.3428 -4.3130 -3.7973 -7.4956
Prob. 0.0000 0.0400 0.0000 0.0055 0.0228 0.0000
|Without Constant & Trend t-Statistic -7.6307 -3.5034 -7.9193 -4 2467 -3.6856 -4.7890
Prob. 0.0000 0.0007 0.0000 0.0001 0.0004 0.0000

Notes:
\a: (*)Significant atthe 10%; (**)Significant at the 5%; (***) Significant atthe 1% and (no) Not Significant
|b: Lag Length based on SIC

JCI Probability based on MacKinnon (1996) one-sided p-values.
I

EVIewlecﬂbj CJ\:-J.; dlf« slezeVUL UUQJ\ M.ul Sy Z)W\

Al £353 Ramsey RESET Test jles it :04 43y sockall

Ramsey RESET Test

Equation: UNTITLED

Specification: NOX NOX(-1) NOX(-2) NOX(-3) LSCI LSCI(-1) LSCI(-2)
LSCI(-3) LSCI(-4) LSCI(-5) BCP BCP(-1) EX EX(-1) EX(-2) EX(-3) EX(
-4) EX(-5) IEF IEF(-1) IEF(-2) IEF(-3) IEF(-4) WIA WIA(-1) WIA(-2) WIA(
-3)WIA(-4) C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 1.389279 34 0.1738
F-statistic 1.930097 (1, 34) 0.1738

EViews12.zeliy @l 2 o sleze VU )l slas] e 2 jdezol)

A7) z35ed Residuals Diagnostics Tests (315 dhudes Sljlast mils 105 o3y goeled)

Breusch-Godfrey Serial Correlation LM Test:sUaa 1 Jali ¥ sl

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.672009 Prob. F(2,33) 0.2034
Obs*R-squared 5796639 Prob. Chi-Square(2) 0.0551

202 «bypdt gl m il Syl goi o gl sV S Olgemy CIWN jglall 01 g o]




Heteroskedasticity Test: ARCH/ sUai¥) (pld <l asal Ui

Heteroskedasticity Test: ARCH

F-statistic 3.224941 Prob. F(1,60) 0.0776
Obs*R-squared 3.162460 Prob. Chi-Square(1) 0.0753

Bl sl bl a5l L

Series: Residuals
=5 [ ] Sample 2008Q2 2023Q4
7 - Observations 63
8 4
~d Mean 3.76e-16
Median -0.003343
i Maximum 0.144382
3 -4 Minimum -0.121225
= - Std. Dev. 0.054782
. Skewness 0.129667
I—I I I —|—| I_I Kurtosis 3.256081
o441 | L T L 3 T T v T |
-0.10 -0.05 0.00 0.05 o.10 0.15

Jarque-Bera 0.348683
Probability 0.840010

EVIeWSlOCﬁbj CJ\:-J; é& slezeVUL LSUGJ\ b’.k;l o :)-LAA-“

Fpdl z35ed Bound Test 59451yt ot 106 3y Gkl

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 7.322001 10% 226 335
K 5 5% 2.62 3.79
2.5% 2.96 418
1% 3.41 4 68
Actual Sample Size 63 Finite Sample: n=65
10% 2.397 3.543
5% 2.835 409
1% 3.783 53
Finite Sample: n=60
10% 2.385 3.565
5% 2817 4 097
1% 3.783 5.338
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t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
t-statistic -4.458804 10% -2.57 -3.86
5% -2.86 -4.19

2.5% -3.13 -4.46

1% -3.43 -4.79
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Levels Equation
Case 3: Unrestricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LSCI 0.345238 0.053534 6.448964 0.0000
BCP 0.280838 0.077834 3.608179 0.0010

EX -0.029133 0.010389 -2.804276 0.0082
IEF -0.141593 0.018356 -7.713537 0.0000
WIA 0.594500 0.105817 5.618190 0.0000

JEC = NOX - (0.3452*LSCI + 0.2808*BCP -0.0291*EX -0.1416*IEF + 0.5945
*WIA)

el o B el mises Slekes pus

ARDL Error Correction Regression
Dependent Variable: D(NOX)
Selected Model: ARDL(3, 5, 1,5, 4, 4)
Case 3: Unrestricted Constant and No Trend
Date: 08/03/23 Time: 16:55
Sample: 2007Q1 2023Q4
Included observations: 63
ECM Regression
Case 3: Unrestricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
C 0.992778 0.135262 7.339658 0.0000
D(INOXE-1)» 0.182151 0.114509 1.590714 0.1207
D(NOX(-2)) -0.225949 0.102531 -2.203722 0.0342
DLschn -0.067545 0.020819 -3.244345 0.0026
D((LSCI(-1)) 0.242822 0.046800 5.188550 0.0000
D(LSCI(-2)) 0.184678 0.039949 4. 622858 0.0000
D((LSCI(-3)) 0.132587 0.030928 4 286932 0.0001
D(LsCcli-4)» 0.103567 0.025932 3.993877 0.0003
D(BCP) 1.231626 0.280525 4.390438 0.0001
D(EX) 0.008525 0.013105 0.650477 0.5196
D(EX(-1)) -0.033435 0.022327 -1.497489 0.1432
D(EX(-2)) 0.079407 0.030584 2.5963283 0.0137
D(EX(-3)) -0.039373 0.017267 -2.280281 0.0288
D(EX(-4)) -0.057011 0.014738 -3.868166 0.0005
DUEF) -0.399264 0.105558 -3.782416 0.0006
D{EF(-1)) -0.0236308 0.143739 -0.252597 0.8021
DUEF(2)) 0.468687 0.130605 3.588593 0.0010
D{EF(-3)) -0.381173 0.078652 -4 846337 0.0000
DOWIA) 4.180168 1.585840 2.635932 0.0124
DOWIAC-1)) -8.142959 3.355648 -2.426643 0.0205
DOWIAG2)) 8.210865 3.035486 2.737902 0.0097
DQOWIAG-3)) -3.982390 1.197375 -3.325932 0.0021
CointEq(-1)™ -0.883049 0.124623 -7.085761 0.0000
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Holt-Winters - Multiplicative

Date: 08/07/23 Time: 15:48 Date: 08/07/23 Time: 15:39
Sample: 2007Q1 2022Q1 B
Included observations: 61 Sample: 2007Q1 ?02201
Method: Holt-Winters Multiplicative Seasonal Included observations: 61
Original Series: NOX Method: Double Exponential
Forecast Series: NOXHWM Original Series: NOX
Parameters: Alpha 1.0000 Forecast Series: NOXDOUBLE
Beta 1.0000
Gamma 0.0000
Sum of Squared Residuals 634.7525 Parameters: Alpha 0.9990
Root Mean Squared Error 3.225799 Sum of Squared Residuals 519.4128
End of Period Levels: Mean 315.7324 Root Mean Squared Error 2918041
Trend 5.955529
Seasonals: ggg}gg g‘ggggfi End of Period Levels: Mean 13.73060
2021Q4  1.000803 Trend -10.71352
2022Q1 0.999761

‘_NLJ, wdi— 299 O agd g_;»‘ﬂ\ o) i
Holt-Winters Additive Seaonal

Date: 08/07/23 Time: 15:43

Sample: 2007Q1 2022Q1

Included observations: 61

Method: Holt-Winters Additive Seasonal
Original Series: NOX

Forecast Series: NOXHWADD

Parameters: Alpha 1.0000
Beta 1.0000

Gamma 0.0000

Sum of Squared Residuals 498 8683
Root Mean Squared Error 2.859750
End of Period Levels: Mean 13.49171
Trend -11.39726

Seasonals: 2021Q2 0.214181
2021Q3 -0.012354
2021Q4 -0.440717
2022Q1 0.238889
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Holt-Winters - Multiplicative

Date: 08/07/23 Time: 15:54 ]
S:meple: 2007Q1 lzrggaoz Date: 08/07/23 Time: 15:51

Included observations: 66 Sample: 2007Q1 202302
Method: Holt-Winters Multiplicative Seasonal ; .

Original Series: LSCI Included observations: 66.
Forecast Series: LSCIHWM Method: Double Exponential

Original Series: LSCI

Parameters: Alpha 0.8300 N
Beta 0.0000 Forecast Series: LSCIDOUBLE
Gamma 0.0000
Sum of Squared Residuals 200.5039 .
Root Mean Squared Error 1.742968 Parameters: Alpha. 0.4300
Sum of Squared Residuals 256.3595
End of Period Levels: Mean 75.57958
Trend 0.442111 Root Mean Squared Error 1.970846
Seasonals: 2022Q3 1.006828
202204 0995662 End of Period Levels: Mean 75.18646
2023Q1 0.995142 Trend 1.130574

202302 1.002369

MJ\— FN99 CJ}QJ wiﬂ\ Lo Z\.E,L.b
Holt-Winters Additive Seaonal

Date: 08/07/23 Time: 15:53

Sample: 2007Q1 2023Q2

Included observations: 66

Method: Holt-Winters Additive Seasonal
Original Series: LSCI

Forecast Series: LSCIHWADD

Parameters: Alpha 0.8300
Beta 0.0000

Gamma 0.0000

Sum of Squared Residuals 202.7818
Root Mean Squared Error 1.752841
End of Period Levels: Mean 75.59218
Trend 0.442111

Seasonals: 2022Q3 0.427538
202204 -0.222635
2023Q1 -0.369580
2023Q2 0.164678
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Holt-Winters - Multiplicative

Date: 08/07/23 Time: 16:01 )
Sample: 200701 201701 Date: 08/07/23 Time: 15:58
Included observations: 41 Sample: 2007Q1 2017Q1
Method: Holt-Winters Multiplicative Seasonal Included observations: 41
Original Series: BCP -
Forecast Series: BCPHWM Method DOUb|e EXpOﬂentIa|
- - P o100 Original Series: BCP
arameters: pha s : .
Beta 0.7400 Forecast Series: BCPDOUBLE
Gamma 0.3501
Sum of Squared Residuals 0.111860 Parameters: Alpha 0.7500
Root Mean Squared Error 0.052233 1 | sum of Squared Residuals 0.157946
End of Period Levels: Mean 4.809115 Root Mean Squared Error 0.062067
Trend 0.143986
s Is: 2016Q2  0.998303 .
O o16as  1000a7e | | EndofPeriod Levels:  Mean 4797728
2016Q4  1.003544 Trend 0.119715
2017Q1  0.997278

ol x99 Cdag) Y doged) Gy
Holt-Winters Additive Seaonal

Date: 08/07/23 Time: 16:00

Sample: 2007Q1 2017Q1

Included observations: 41

Method: Holt-Winters Additive Seasonal
Original Series: BCP

Forecast Series: BCPHWADD

Parameters: Alpha 0.9400
Beta 0.7600

Gamma 0.4101

Sum of Squared Residuals 0.105832
Root Mean Squared Error 0.050806
End of Period Levels: Mean 4807178
Trend 0.142849

Seasonals: 2016Q2 -0.007422
2016Q3 0.003604
2016Q4 0.014597
2017Q1 -0.010778
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Holt-Winters - Multiplicative
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Date: 08/07/23 Time: 16:07

Date: 08/07/23 Time: 16:04

Sample: 2007Q1 2022Q1
Included observations: 61

Original Series: EX
Forecast Series: EXHWM

Method: Holt-Winters Multiplicative Seasonal

Sample: 2007Q1 2022Q1
Included observations: 61
Method: Double Exponential
Original Series: EX

Parameters:  Alpha 1.0000 Forecast Series; EXDOUBLE
Beta 1.0000
Gamma 0.0000
Sum of Squared Residuals 27.83860 Parameters: Alpha 0.9990
Root Mean Squared Error 0.675552 Sum of Squared Residuals 2244528
Endof Period Levels:  Mean 118.1851 Root Mean Squared Error 0.606593
Trend 1.809210
Is: 02102 0.9997 .
SN oas 0 0996ea End of Period Levels: ~ Mean 118.2418
202104  1.000084 Trend 1.855637
2022Q1  1.000480

MJ\— FR99 CJ}@J gswiﬂ\ g Ay
Holt-Winters Additive Seaonal

Date: 08/07/23 Time: 16:05
Sample: 2007Q1 2022Q1
Included observations: 61

Method: Holt-Winters Additive Seasonal

Original Series: EX
Forecast Series: EXHWADD

Parameters: Alpha 1.0000
Beta 1.0000

Gamma 0.0000

Sum of Squared Residuals 27.82017
Root Mean Squared Error 0.675328
End of Period Levels: Mean 118.1981
Trend 1.821433

Seasonals: 202102 -0.020677

2021Q3 -0.032227

202104 0.009127

2022Q1 0.043778
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Holt-Winters - Multiplicative
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Date: 08/07/23 Time: 16:13

Sample: 2007Q1 2023Q1

Included observations: 65

Method: Holt-Winters Multiplicative Seasonal
Original Series: IEF

Forecast Series: IEFHWM

Date: 08/07/23 Time: 16:10
Sample: 2007Q1 2023Q1
Included observations: 65
Method: Double Exponential

Alpha

Beta
Gamma
Sum of Squared Residuals
Root Mean Squared Error

Parameters:

Original Series: |EF

End of Period Levels: Mean
Trend

1.0000 Forecast Series: IEFDOUBLE
1.0000
0.0000
19.78130 Parameters:  Alpha 0.9990
0-551859 | | sum of Squared Residuals 33.45807
58.35064 Root Mean Squared Error 0.717453
1.914893
Seasonals: 2022Q2 0.999323 )
202203  1.000104 End of Period Levels: Mean 58.30000
2022Q4 1.001441
2023Q1 0.999132 Trend 1.782062

Frerdim g CIsg) oY) doged) iy
Holt-Winters Additive Seaonal

Date: 08/07/23 Time: 16:12
Sample: 2007Q1 2023Q1
Included observations: 65

Method: Holt-Winters Additive Seasonal

Original Series: IEF
Forecast Series: IEFHWADD

Parameters: Alpha 1.0000
Beta 1.0000

Gamma 0.0000

Sum of Squared Residuals 19.65186
Root Mean Squared Error 0.549851
End of Period Levels: Mean 58.35854
Trend 1.923809

Seasonals: 202202 -0.035380

2022Q3 0.011580

2022Q4 0.082340

2023Q1 -0.058539
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Holt-Winters - Multiplicative
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Date: 08/07/23 Time: 16:19

Sample: 2007Q1 2021Q1

Included observations: 57

Method: Holt-Winters Multiplicative Seasonal
Original Series: WIA

Forecast Series: WIAHWM

Date: 08/07/23 Time: 16:16
Sample: 2007Q1 2021Q1
Included observations: 57
Method: Double Exponential

Original Series: WIA

Parameters:  Alpha 0.7500 4 ¥ Forecast Series: WIADOUBLE
Beta 1.0000
Gamma 0.5701
Sum of Squared Residuals 0.139856 Parameters: Alpha 0.9990
Root Mean Squared Eror 00495341 | Sum of Squared Residuals 0.058742
End of Period Levels: Mean 11.35887 Root Mean Squared Error 0.032102
Trend -0.478629
Seasonals: 2020Q2 0.999733 i
2020Q3  0.999576 End of Period Levels: Mean 11.35741
2020Q4 1.000158 3l
2021Q1 1.000533 Trend 0'464804

M“‘_ FN99 CJ}@J ‘“s.oiﬂ\ g Ay
Holt-Winters Additive Seaonal

Date: 08/07/23 Time: 16:18

Sample: 2007Q1 2021Q1

Included observations: 57

Method: Holt-Winters Additive Seasonal
Original Series: WIA

Forecast Series: WIAHWADD

Parameters: Alpha 0.9600
Beta 1.0000

Gamma 1.0000

Sum of Squared Residuals 0.105282
Root Mean Squared Error 0.042977
End of Period Levels: Mean 11.37095
Trend -0.468237

Seasonals: 2020Q2 0.013277

2020Q3 0.012852

2020Q4 -0.014632

2021Q1 -0.011497
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date ZaaC Ve N N TRE N PN T R T R FITRE W oLy 4L asliall (3 Osbalal
LX) <y (LBCP) (LLSCI) (LEX) (LIEF) (LWIA) asl)3l
4.68789704047281|1.42823722177615 |3.76926962157737 |4.55563763554150 |4.11947364264676 |2.72535456776222
2007Q1 . : ; € ¢ :
2007Q2 4.64573051537315|1.37605486621161 |3.78749123654720 [4.58923387997336 (4.09761962462230 |2.71333008719609
7 3 1 1 1 5
4.77148937375628 |1.43198508227943 |3.79282177659264 |4.54526251127961 |4.12059891025541 |2.71761569806602
2007Q3 : . 1 s : :
2007Q4 4.81080756435511 |1.47148944762824 |3.79086939874755 |4.53755148810629 |4.12686586371582 |2.71716659081836
5 6 1 1 3 7
2008Q1 4.823857866832503 1 .48759717552541 7 3.82233202090356 4.5382313?4001 12941 305433?4945850 2.71 9451781 027900
2008Q2 4.81 1493290600277 1 .526592179306428 3.832542;36571 688 4.549977::536673855 4.14556689985244 2.711 993190890504
2008Q3 4.76465044934032 |1.53742080264061 |3.81775180960189 |4.57254912262423 |4.15358806735132 |2.709696 11149286
5 7 1 6 8 6
2008Q4 4.712623850031 727 |1.551 712654726024 3.788883;32844257 4.5967013‘] 5779032 4.16227654231175 2.7081 2361 1853707
2009Q1 |4.67553023440111 1.555159225270567 3.772216?6733861 4.61635372873213 4.163761:4641568 2.70964536059980
1.58077709293921 |3.79675548800728 |4.62707061497572 [4.16954483709285 |2.70269014810420
2009Q2 3.23 . ; ¢ ; X
2009Q3 4.730830599446282 1 .582641;14421 721 3.80867260611056 4.62655171 2288896 3.23516423 2.701 124217435938
2009Q4 4.80424416646225 |1.58770951882338 |3.79315003519544 |4.61962850374810 |4.15710215322196 |2.70160378904279
6 1 2 1 1 3
2010Q1 |4.88553517738321 1 .58495572076571 3 3.794854158749974 4.6089251251 71843 |4.1 52772‘?9735861 2.7053293?94831 08
2010Q2 4.97420 121 9127677 |1 .605930;36434068 3.81829 1599304054 4.59601561479361 4.1 65539;-9247633 2.70131 2‘?69331 29
2010Q3 4.25 1.608371?6131569 3.818976865375530 4.582714984174192 4.17815975933278 2.701578:(337892710
2010Q4 5.1281 074(.)6320824 1.61 2579;6514344 3.8044248893701 73 4.57157976530382 4.1921 3061 0850161 2.70399351 0656798
2011Q1 5.18217816650017 [{1.60614641369483 |3.88061893832598 |4.56508678605861 |4.19595605684750 [2.70865555332013
1 2 6 8 5 9
2011Q2 5.22250345001270 |1.61648367559492 |3.94930113654492 |4.56563380142297 [4.19794513872900 |2.70480023511227
8 2 6 1 5 7
2011Q3 5.241 12651 1271128 1.60319452662662 3.959468;-2854614 4.574003:1 512372 |4.17921 527750905 2.70299957320789
2011Q4 5.2503571636321 391 .587956132922471 3.9551 18976472646 4.5856372-2572229 3.1232143 2.703365;18652367
2012Q1 5.25362479922705 (1.56361964790320 |3.97435519174984 |4.59755252653984 [4.13142909115332 |2.70622746747609
9 1 6 3 8 8
5.26228949807869 |1.56041696344609 |3.95283193660117 |4.60761876473688 [4.11936191168893 |2.70158680692031
2012Q2 A ; : 5 : :
2012Q3 5.27157637460807 [1.54067213988619 |3.92419434338156 (4.61447050926507 |4.10596355659928 (2.69928916975627
4 1 4 7 3 2
2012Q4 5.28515331228615 1.5220738975694 3.90341457201935 4.619143279737030 4.1002807433036 2.700165;7026047
2013Q1 5.302029825490304 1 .495909;:4747466 3.90772592019987 4.621 9602201 3341 4.0957283067501 1 2.70404524430736
2013Q2 |5.33101578289967 1 .492303871 668014 (3.9151 64;5523572 4.62288820303833 4.1065389364862 2.701 281g8934705
2013Q3 5.36232133617109 1 4724406349773 3.91827662481 1131 4.622809920684431 4.1 1335438948310 2.7002364?4097129
5.38650263300270 |1.45663331634503 |3.90895784373132 |4.62584461398997 [4.12353327521636 |2.70210354150064
2013Q4 5 : g ¢ 2 :
2014Q1 5.39296508190343 [1.44050138419678 |3.91932028698228 (4.63513448093302 |4.12838913844164 (2.70586639060202
5 8 5 4 9 1
2014Q2 5.38219077649484 (1.45779868691272 |3.92328208404062 |4.65316468364776 [4.13939761837735 |2.70163973049460
8 5 8 6 1 7
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20143 |5-34304410978547 [1.46924650443555 [3.92858566066606 4.67993855165786 4. 13733375998 102 [2.6967579889846
1 1 7 3 3 2
2014Q4 5'293055??9714501 1.3120123123564 |3.97424710383695 |4.70803764171575 |4.13479914523564 2'69564726129240
201501 |5-24095893191177 [1.48655420270534 3.99078033763251 |4.73275563779643 [4.12690376500545 2,69808540008454
1 2 3 4 5 5
201502 |5-20459271049062 [1.50280870844861 [3.09717103792394 4.7508 1041786123 4. 1270498994575 2.69866694779779
3 6 6 5 1 5
Pp— 5.18304759003132 1.49371483953882 |5 6071671523049 4.76041935?0927628 4 12004857902208 |2 0124525119821
S— 5.173229}8819427 1.480745716567764 1 04913553356885 4.764410324734909 4 11041320558528 2.708475962318838
20161 |5-16957 125610744 1.46673062186850 [3.86033137433621 [4.76409524300524 4. 1106997053 1508 [2.718533 11027356
7 5 5 5 2 8
201602 |P- 1779660875444 1 |1.48531034279518 3.9603026 1426066 4.7600438953897 1 |4.13756401484600 |2.72189244242735
3 8 5 1 3 9
201603 |5-19007818152016 [1.50573027474567 [3.86735462002028 [4.76312221275616 4.15407152306 189 [2.72258983694034
1 7 2 6 5 9
E—— 5.213628776546994 1.532629338723120 3.962359;8862832 4 74537566560748 4.169685;59531714 > 72370534105720
B p— 5.248888963816057 1.556034517699903 3 97253548041541(4.738655207659 |, 17160404323492 22908736577 102
5.30415473486256 |1.59789248317939 |4.01542754161131 |4.73432696511777 |4.16754355738117 |2.71232247793217
2017Q2 3 4 3 9 3 3
. 5.367986;97813117 1.628550515198458 403932144073109 4.733378;4014524 4.137925;7120187 2.694093;3261570
2017Q4 |542720791027521 | semss 15604 4.031060;1725406 4.733162;7840964 4.106435612549265 2.677321 §,474144o
e 5.470268758780952 1 30210045 4.04452525249729 4.73203224195416 4.077028é)4657902 2.665336560397540
20182 |5-49626420623755 [1.70726066031895 |4.06579423 113661 |4.728804 12880536 4.07270562477696 [2.65008 1905646 19
3 9 6 3 7 3
201803 |P-50007803406336 |1.7345146803189 [4.085681378 14430 4.72320862379932 [4.078435278566.22 | 2.64008849403126
6 1 7 5 1 8
20184 |5-4B368457835106 [1.76150572557708 [4.05467360141202 4.7 1896293049576 4.00320164491858 [2.63440070674630
2 4 9 1 8 3
W 5.448955103337434 1.781573:312698513 4.064103130922404 4.718257726862301 4 1031626626102 2.631962256125091
5.40223631229247 |1.80589229821593 |4.05150110207115 |4.72310612150707 |4.11719710948064 |2.62249357 154549
2019Q2 8 1 3 9 5 7
el | 5305004395951 1.830863589960998 4.157972;33605715 4.733626g0953662 4.115045254085198 2.60698226935718
201904 |5.29036742837441 | 1855221 33562709 4.158566;19879374 4.743972529890122 4.116817598181315 2.59126132663853
E— 5.277353161213894 1 33320010256 4.1730123?0048392 4.750168;18757962 4.12248820702765 2.575030174085035
- 5.327870;'50201270 1.89563830534610 4.17921933928157 4.749142;0059275 4 14985655460608 2.547211;6877035
2020Q3 |5.43070071862264 1'91849017 25831384 5036276328833 4'74°°°4§9°46750 4'179534824334145 2.50957119935088
5.54030009466976 |1.94082783503934 |4.24206933111957 |4.72986242165130 |4.20392876816985 |2.47081743025122
2020Q4 3 5 5 8 9 2
202101 |5-63050051675234 (1.95755468167422 4.253 18401085585 4.72371024315161 [4.20555 186808584 2.43436768688805
8 2 1 9 4 8
5.69693654624638 |1.97798910416534 |4.26291728984208 |4.72545335686461 |4.18713960388212 |2.39022880978523
2021Q2 4 3 5 3 6 7
5.72911967404290 |1.9990539025527 1 |4.26468739270183 |4.73692183315918 |4.12727365407244 | 2.34634640427695
2021Q3 1 6 8 9 8 4
PPN - 715040852026 | 1.6325401230124 4.254338110238496 4.753062552044937 4.059623?6792243 2.297734712302016
2022q1 |5-75768989531016 [2.03514806744978 |4.24879367468910 4.770838308648 10 [3.997 73560436055 2.24967038962836
2 8 7 1 8 8
2022Q2 |5.77310357827141 2'054071220890910 4.26494903193415 4'78830323171568 3'976697§949°752 203201456879
e ——— 5.791839:8579861 5 07360777552084 4.26777188349250 4.80363657294879 > 031245120321 2.148778190924559
302 «By et plad 7 )l DAl sa e sl £15Y1 > Olginy SIWI ol 01,9 dmg ol




Gl

2022Q4

5.81074251738590
2

2.09276590843410
4

4.25792729207496

4.81873796101781
7

4.01952269142193
1

20.1245783

2023Q1

5.82739567417294
6

2.10715183537147

4.27131015589321
1

4.83361468568861
1

4.05448024694362
5

1.03241265

2023Q2

5.84454338491232
2

2.12477184856520
1

4.30153359253886
2

4.84827333372505
5

4.09845226163000
1

1.96991903905582
5

2023Q3

5.86202575415575
9

2.14298693363299
4

4.33782304669197
1

4.86272020640239
9

4.13064013652918
7

1.90232156553607
3

2023Q4

5.87971753132850
9

2.16087236475019
9

4.33246969530663
1

4.87696133577134

4.16219489867519
1

1.82547022172680
6

YW

2022 ol 18 & S fp)s il yl) s (ST B3 gl lpsbiall sloam W aalal) 22d) 555 0 Sl 21 s ol lpslall oLy 1
https://www.stats.gov.sa/ar/211
el ) e e gy Ulan] gl R Bkl Gl lnall Bamall W) e 5 ((LSCI) pasl) ) il o)l UL 2
.https://unctadstat.unctad.org/wds/TableViewer/tableView.aspx?Reportld=92

Lyl N ded sbwa M sl s

2 L_SA\

Y1 s

2l ((QPI) it il B35 > oL 51,3

https://www.ceicdata.com/en/algeria/transportation/dz-quality-of-port-infrastructure-wef- 1 extremely-underdeveloped-to-

7well-developed-and-efficient-by-international-standards

L I el Mala bl m MUl sl eVl su =l i(BCP) Sl kel =Yl oo e ol L 4

https://www.ceicdata.com/datapage/en/search?search query=Port%20infrastructure%20quality&country name en=Algeria&frequency en

https://www.heritage.org/index/explore?view=by-region-country-

2023 b 10 @il olgpd doldt ) )5 e
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o gl
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2023 i

Eo—

Lga.aJ-\ Jf\,zﬂja.m .6

Oslaladl 7
.8

year&u=637328905916949916

3 gandl 3505 D phned Bumgll pdr jla) il 111 0By el

Syiud| wie dysgadl

ol g3geill 3d9 LX ALl

oalidl z3gaidl 39

ADFJLQJ}‘ :02 Pé) m‘

LX al.lul

ADF jLas 01 o3,

e3a kil ADF jslall (lgd Sl sl s slasl gt . 1

Kl

ool z35aill 339 LX adual)

MU HYPotGS 5 LX Ras 3 unit oot Nl Hypotasis-Lx has & unit oot Mol Hypotnosis: L has a it root |
Exogenous: None anus: Constan enous: Constant, Linear Tren:
Eaoanatn: 16 fautormalic - based on SIG, maxiag=10) Laa Length: 10 (Automatic - based on SIG, maxlag=10) Lag Length: 10 {Automstic - based on SIC, maxlag=10)
owtetc  Fion- Pron. towmuste  Prop-
= : Aamented Dickey-Fullerteat siatztc S eenisi  oveas
o teststausuc z315785  ossso Suamentea Dickew-Fuller tegt stauetic 0 asso Augmented Dick 550141
Teotercalvalues: e 2000163 1% tevel 5] 1% level Fa2ree
10% lovel 1813122 10% lavel 2594521 10% level -3.173943
“Mackinmon (1996) one-sided pvalues, MacKinnon (1906) anesided pvaies 199%) one sigea s values.
Augmented Dickey-Fuller Test Equation
Augmentec Dickey-Fuller Test Fqustion Augrantoa Dickey Fuller T,wzaua' son Depanaent vanasie: 00
Dependent varianie D00 Depr de i e a
aaaaa Dta. 05108524 Tiime. 18:65
Date: vsiourza. Time ey Fodfit ozsce Sampie (adustes) 200504 202304
Sample (adjusted) zuvsad 202204 (o oumiomin sndeca I inchuded obsonvations: 57 aftor adjustments
—— ——— T e itn e ananie Goemoert oo Erer towmste  Fron
— o 0143200 0091357 1008141 01240
LX(-1) 0.004371 0.001887 2.315785 0.0251 LXES) “Eheasis byt ey “Shamssey el DLX(-1)) 0.006478 0.066056 1.450561 04542
DLX(-1) 0.064975 0.050028 1.100745 02767 Oaxe-17) 0.056204 0.061160 0919938 0.3625 D(LX(-2)) 0.073332 0.059241 1.237858 02223
D(LX(-2)) 0.028103 0.050232 0.559473 0.5786 g pigrmimeiens SO S i i ) DAX(-3)) 0.007644 0.056514 0.135257 .8930
D(LXC3)) -0 044555 0 045588 0 877337 03335 X3 0.942727 0.046005 9920748 93560 DOX(-4)) 0.050176 0053742 0 933642 03556
DILX(-4)) 0099310 0044011 -2.256488  0.0288 BEXE4) fanease OOUEAE G24aRUEL: 06350 DU 0429993 0051328 8377534 00000
D(LX(-5)) 0.390363 0.044890 8.695973 0.0000 DAX-5) 0392271 0.045313 8656941 0.0000 DAUX(-6)) 0.073146 0.068341 1.070306 2003
DILXC-6) 0161154 0.041289 3.893646 0.0003 DALX(-8)) 0.146254 0.048417 3.020707 0.0041 DOLX(-T)) 0.064059 0.057510 1.113882 02714
DOXC7) 213 0039326 2280054 00013 D7) 0121083 0043645 2774286  0.0080 DX 8)) 0030080  0.050050  -0.601085 5508
D(LXC8) 0080918 0039208 2053933  0.0447 Dexcan 0.073922 0041133 -1.795008  0.0/91 D) 0003914 0044862 0087247 09309
DLX(-8)) 5.035133 0.037648 0.958501 03422 D(LX(-9)) -0.030673 0.038969 0767119 0.4353 DLXG-10)) D 193009 0038199 5.209769 0.0000
Seae 0035133 ooazess Coscool  Odaz SUxC10) 023830e 0033083 Ges2081 00000 & 0607572 0431868 1645252  0.4134
- < 0105761 0131520 0604648 05485 @TRENDC200707)  0.002118  0.001416 1495760 01419

ADF sl 106 o3, Sl
oesludl z59aill 339 LEX aludud)

ADFJLQJ}‘ :05 ‘65) M‘

osludl z3geill 339 LBCP alulll

ADF jLas :04 o3,

esldl z3geill 335 LSCI

Null Hypothesis: LEX has a unit root
Ex us: Constant, Linear Trend
Lag L ength' & (Autamatic - based on SIC, maxiag=10)

tStatistic  Prob~
Sugmented Dicker-Fullerlest atafistic 3001409 01406
Testertical values: 1% lovel ~1121303
S5 iove) 3487845
10% level 3172314
“MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Vanabie: DLEX)
Methos: Least Squaras.
Date: 05109724 Time.
mplc (adjustod): 2000G2 202304
obsenations: 59 after adjustments.
i Coeficient  Std Error  tStatisic  Prob.
Ex-1 0024892 0008294 -3001408 00043
DILEXC-1)) 2157031 0113060 1907068  0.0000
DLEX(-2)) 1681401 0258045 -6500816 00000
D(LEX(-3)) 0494503 0306038 1616150  0.1126
LEX( 0451892 0291465 -1560704 01252
DELEX-5)) 1155517 0244867 4718951 00000
DLEX 8D 0928703 0167107 5557524  0.0000
DIEX(7) 0180957 820 2742058 0.0005
D(LEX(-8)) 0110277  oo20%02  4os0087 00002
< 0412700 0037550 3003983  0.0042
@TREND(2007017) 0000110 5760 3068408 00035

MNull Hypothesis: LECP has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC. maxlag=10)

tStatistic  Prob*
Dickey-Fuller test staistic 2124982 0.6224
Testeritical values. 1% level ~2103198
5% level -2.479267
10% level -3.167404
*MacKinnon (1936) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Van able: D(LBCP)
Method: Least Squares
Date: 05/09/24 Time: 19:06
Sample (adjusted) 2007Q3 202304
Included obsenvations: 66 after agjustments.
Vvariable Coefficient  Std.Emor  tStatistic  Prob.
LBCP(-1) -0.231715 0109043  -2.124982  0.0376
D(LECP(-1)) -0.366182 0121136  -3.022005  0.0036
0316835 0152341 2079771 00417
@TREND('2007Q17)  0.002344 0001159 2021533  0.0475

Null Hypothesis: LLSCI has 3 unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=10)
tStatisic  Prob*
Dickey-Fuller test stafistic 2336790 04087
Testeritical values: 1% lavel 4100935
5% level -3.478305
10% level 3166788
“MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LLSCI)
Method: Least Squares
Date: 05/09/24 Time: 19:03
Sample (adjusted): 200702 202304
Included obsenvations: 67 afler adjustments
Variable Coefficient  Std Error  tStatistic  Prob,
LLSCI-T) -0161443 0068088 -2336790  0.0226
o 0605792 0257460 2352953  0.0217
@TREND(2007Q17) 0001433 0000586 2444842  0.0173
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ADFJLQJ}‘ :06 Pj) M‘

cosldl z3geidl 3dg LWIA alulul)

ADFJLQJ}' :05 Pj) m‘

el z3gaill 339 LIEF alulll

ADFJLQJ:-‘ :04 Pj) m‘
osladl z3gaill 33y LIEF alulull

Null Hypothesis: LWIA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=10)

tStatiste P

Dickey-Fuller test statistic -9.094069 _ 0.0000
Test aritical values. 1% level 4100935
5% level 3.478305
10% level 3166788

“MacKinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DLWIA)

Method: Least Squ il

Dale: 05/09/24 Tim

Sample (adjusted): 200102 202304
Included observations: 67 after adjustments

Variable Coeficient  Std. Emor  tStatistic  Prob.

LWIAG-1) -1130651 0124328 -0.094069  0.0000
C 2782157 0.614488 4.527600 0.0000
@TREND(2007Q17)  0.012657  0.013774 0918856  0.3616

Null Hypothesis: LIEF has 3 unit oot
Exogenous: Constant
LagLength: 0 (Automatic - based on SIC, maxlag=10)

tStatisic  Prop”

Augmented Dmkax»FuHartas( smsnc -7.687086 0,000
Test critical values: 3531502

5% \evel -2.905519

10% level 2590262

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LIEF)
Method: Least Squares
Date: 05/09/24 Time: 19:17

‘Sample (agjusted): 200702 202304
Included observations: 67 after adjustments

Variable Coeficient ~ Std.Eror  t-Statistic  Prob.
LIEF(-1) -0.952890  0.123960  -7.687086  0.0000
c 3877345 0505698  7.667312 0.0000

Null Hypothesis: LIEF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxiag=10)

tStatistc  Prob."

Augmented Dickey-Fuller test statistic 7711796 0.0000
Test critical values: 1% level 4100935

5% level -3.478305

10% level 3165788

*MacKinnon (1996) one-sided pvalues.

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

Method: Least Squares

Date: 05/09/24 Time: 19:14

Sample (adjusted): 200702 202304
Included obsenvations: 67 after adjustments

Variable Coefficient  Std. Emor  tStatistc  Prob.

LIEF(-1) -0.965261 0125167 -7.711796  0.0000
c 3982432 0522701  7.618944  0.0000
@TREND("2007Q1%  -0.001610 0001952  -0.825039 0.4124

cualiell zigoill 33 LWIA alubill ADF Las| :04 3, JSadl

Null Hypothesis: LWIA has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic
Augmented Dickey-Fuller test stahshc -9059074
Test critical values: 1% -3531582
5% Ieve! 2905519
10% level 2590262
“MacKinnon (1996) one-sided pvalues.
Augmented y-Fuller Test Equation
Dependent Variable: D(LWIA)
Method: Least Squares
Date: 05/09/24 Time: 19:28
Sample (adjusted): 2007Q2 2023Q4
Variable Coefficient ~ Std Emor  t-Statistic
LWIA-1) 1117716 0.123381  -9.059074 0.0000

s Gl s L3gadl miges Slpined ADFyghadl Jg Soul dusmgll ydr st il .2

ADF a5 :03 o3, JSall

oesbadl z3g0ill 339 LLSCI aldub

ADF a5 02 o3, Sl

el z3gaidl 399 LX alulud

ADF s 01 o3, Sl
cusladl g3geill 33sLX Alulul)

Null Hypothesis: D{LLSCI) has a unit root
Exogenous: Constant Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=10)

Null Hypothesis: DL has @ unitroot
Exogenous. Constant
LagLength: § (Automatic - based on SIC. maxiag=10)

tStatisic  Pron
tStatistc  Pron.” Dicker-Fuller st stabztc 4959721 00001
Testcrtical vales: Exore
Dickey-| Funmes(slansn: -8.016971 _ 0.0000 s Zoacl
Test critical values: ~4.103198 oo i caii
Sk lovel -3.479367 “MacKinnon (1996) one-sided pvalues
10%6 level -3.167404
- Augmented Dickey-Fuller Test Equation
*MacKinnon (1996) one-sided p-values. Cependsnt Variable: DLX,2)
WMotnac: Loast Squares
Date: 05/09/24 _Time:
Sample (adjusted) 200904 202304
Augmented Dickey-Fuller Test Equation Included observations: 57 after adjustments
Dependent Variable: D(LLSCL2) -
Melhod: Least Squares vanasie Coofcient  Sta Error  tStatstc  Prob.
Date: 05/09/24 Time: 20.07 DX 1297693 0261648 4959721 00000
Sample (adjusted): 2007Q3 202304 D12 360056 0228522 1575586  0.1220
Included observations: 66 after adjustments 0387052 0202115 1915072 00817
DUX3) 23 342347 0479238 1910017 00824
- DUX(-2)2) 0243171 0158376 1535406 01315
Variable Coefficient  Std. Emor  t-Statistic Prob. D(LX(-5).2) 0633422  0.137393  4.610285  0.0000
DIX(6)2) 0475212 0111681 4255100  0.0001
- B s DUXCT)2) 0345775 0DB65S5 3995273 0.0002
DELSCIEA)) 1011378 0azedss  A0sRgA. (0.000D DX(-8)2) 0266058 0060423 4403273 0.0001
0.003522 007015 0502028  0.6174 DEX(-9).2) 0230840 0032306 7125663 00000

0. 1
@TREND(2007Q17)  0.000140  0.000179 0784693  0.4356

0023610 0010048 2349783 00231

Null Hypothesis: D(LX) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic - based on SIC. Maxiag=10)

tStatistic  Probr
4ugmented DickeyFuller lest statistic 4815182 00012
Testariucal value: Tevel 3127338
2% ovel 3430562
10% level 3473083
“MacKinnon (1996) one-sided p-values.
Augmentes Dickey-Fuller Test Equation
Dependent vanaole: DULXx.2)
Mothod: Loast Sa;
Date: 05106728 i
Samele (adjustecy Zoascs 202304
Included obsenations: 57 afler sdjustments
vanavie Coemcient  Sta Eror tStatstc  Pro,
-1293047 0268535 -4815182 00000

0243615 0460169 1520987 01353
0634414 0139245  4.556006  0.0000

0478684 0112000 4200888  0.0001

0345032 0087530  39532BY 00003

0256274 0061121 2350455  0.0001

023102  oodoa03  7Da7es  ooo0g

< 0021390 0024361 0878041  0.3848
@TREND(20070717)  530E05 0000520 0100265 00206

ADF a5 :06 o3, Sl

ol z3geill 339 LBCP alulill

ADF s :05 o3, JSall

oesbadl z3g0ill 339 LBCP dlululs

ADF a5 :04 o3, Jadl
owalill g3gaill 389 LLSCI alulul)

Null Hypotnesis: D(LBCP) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=10)

Null Hypothesis: DLBCP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length 1 (Automatic - based on SIC, maxlag=10)

t-Statistic  Prob.*

t+Statistic Prob.”

Dickey-Fuller lest 5:au5uc -9.241630 __ 0.0000.
Test critical values: 3534368
5% Iwe\ -2.906923
10% level -2.591006

*MacKinnon (1836) one-sided pvalues

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

Method: Least Squares

Date: 05/02/24 Time: 20:14

Sample (adjusted); 200704 202304
Included observations: 65 afler adjustments

Variable Coefficient ~ Std.Emor  t-Statistic  Prob.
D(LECP(-1)) 1927329 0208549 -0.241630  0.0000
D(LBCP(-1).2) 0299508 0120952 2476255 00160
c 0021831  0.014877 1467387  0.1473

Augmented Dickey-Fuller test statistic 9275607 0.0000
Test cilical values: 1% level 4105534

5% level 3.480463

10% level 3168033

“MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LBCP.2)
Meinod: Least Squares

Date: 05/09/24 Time: 20:12

Sample (adjusted): 200704 202304

Variable Coefficient ~ Std.Error  t-Statistic  Prob.
D(LBGP(-1)) -1945324 0209789 -9.275607  0.0000
D(LBCP(-1)2) 0309153 0121558 2543252 00135

c -0003292 0031136 -0.105730 09161
@TREND(2007Q17) 0000724 0000788 0918841 03618

Null Hypothesis: DLLSCI) has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxiag=10)

t-Statistic Prob*

Augmented Dickey| Fuuarlasl slabsnc -8.002506 __0.0000
Test crifical values: 3533204

5% Ievel -2.905210

10% level -2.590628

*MacKinnon (1996) one-

ded p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LLSC1,2)

Method: Least Squares

Date: 05/09/24 Time: 20:09

Sample (adjusted): 200703 202304
Included observations: 66 after adjustments

Variable Coefficient  Std. Error  t-Statistic  Prob.
D(LLSCIE-1)) -1.001307 0125123 -8.002596  0.0000
c 0008269 0003542 2334741  0.0227

ADF ,Lzs1 :09 o3, Sl
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ADF a5 :08 o3, Jal
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Q-ML‘?:J‘ ES}.».L” éﬁj LEX E\.Lw.Lw.U wéLum ES}».L” éﬁj LEX E\.Lw.l-w.u tﬂ).” G.Sj.a.i." ééj LBCP E\.Lw.Lw.U

NullHynumesvs D(LEX) has 3 unitroot Null Hypotnesis: D(LEX) has a unit root Null Hypothesis: D(LBCP) has a unit root
Exogenous: Constant Exogenous: Gonstant, Linear Trend Exdqenout Noiis
Lag Lenigih: & Customatic-~ besed o SIC; madsg=10) Lag Length. & (Automalic - bas ed on SIC, maxlag=10} 9
Lag Length: 1 (Automatic - based on SIC, maxlag=10)
LStaistc  Prob- tStatistc  Prob.”
et A DL REr PRt ST Siate TN 0T Atigmented Dickey-Fulertest statstic 3005698 014393 tStatistic  Prob.
Test critical values. 1% level 3544063 e vanies o] S
5% level -2 910860 Tl St Augmented Dickey-Fuller test statistic -9.042012__ 0.0000
J0%tevel 2503000 — - Test critical values: 19% level ~2.601024
"MacKinnan (1995) one-sided p-values R R 5% level -1.945903
10% level -1.613543
Augmented Dickey-Fuller Test Equation
Augmeniod Dickor Fuller Test Equation : =
Depandent Variable: D(LEX 2) B p DN *MacKinnon (1996) one-sided p-values.
ethod: Least S
Mt LESEN“‘“'“ Deto Oafoorss Time. 2017
Date: 05/08/24_Ti Sample (agjustedy 2009G1 202304
Sample (adjusted: zuuem 202304 Included observations: 60 afler adjustments
Augmented Dickey-Fuller Test Equation
e e e e Variable Cosfcient St Eror  LStalisic  Prob. Dependent Variable: DILBCP,2)
DOLEX(-1) -0.117985 0038257 -300503¢  0.0041 Method Ceatl Squnes
D(LEX(-1)) -0107075 0038808 2759087 0.0080 DEEX(-1).2) 1231980 0128491 9588035 00000 Date: 05/09/24 Time: 20:16
DLEX(-1)2) 1248713 0120071 0674598  0.0000 D(LEX(2)2) 0373522 0211912 1782631 00840 . 4
DIEX2)2) 0385119 0213642 1802638 00772 DUEXC)2) 0010910 0107408  00S0190 09533 Sepie (AQUEndL 00704 202904
D(LEX(-3).2) 0007697 0188684 -0040796 09676 D(LEX(-4).2) -0.188173  0.151412  -1.242782  0.2196 Included observations: 65 after adjustments.
DLEX(-4).2) -0167651 0152040 -1.102678  0.2752 D(EX(5)2) 0174350 0075816 2307548  0.0251
DLEX(5)2) 0158393 0075546 2096655 00400 D(LEX(-6)2) 0041578 0032456 1281000  0.2060 7
DiLEXe)z) 0040474 0032736 1236304 02210 c 0000209  0000S53 0377560  0.7073 Variable Coefficlont  Sid.Emor  tStatiste  Prob,
0000460 0000276 1668995 01011 @TREND(2007Q1)  1.88E-05  1.356-05 1390842  0.1703
Nl RGP -187G034 0207812 Q042012 00000

ol z3geill 33g LEX alulull  ADF jlas! 110 o3, Sl

Null Hypothesis: D(LEX) has a unit root
Exogenous: None
Lag Length: 6 (Automatic - based on SIC, maxag=10)
tStaistc  Prop~
Saugmented Dicker Eyties lyst sitiztic 2184376 0.0304
Test crfical values: evel 2604073
5 ovet 1048348
10% level 1613293
“MacKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEX.2)
Method: Least Squares
Date: 05/09/24 Time: 20:22
Sample (adjusted) 200901 202304
Included opsenvations: 60 after agjustments
Variable Coefficient  Std. Eror  tStaistic  Prob.
DLEX(-1)) 0070287 0032474 -2164376 00350
DAEX-1)2) 1259571 0131061 95610597 00000
DAEX(-2}.2) 0444654 0214161 -2076255  0.0427
DAEX(-3).2) 0005188 0191830 -0027045 09785
D(LEX(-4}.2) -0.181798 0154339  -1.177913 02441
DLEX(-5}2) 0143871 0076296 1885683 00648
DALEX(-6).2) 0030710 0032747 0937794 03526

I3 Gy dieg (Sgmel! die By gand) £ 3505 il PP 09 il jle il .3

[Null Hypothesis: the variable has a unit root
AtLevel
LX LWIA LLSCI LIEF LEX LBCP

[With Constant t-Statistic -2.5582 -9.3393 0.0766 -7.6871 -0.1562 -1.6253
Prob. 0.1068 0.0000 0.9616 0.0000 0.9382 0.4642

n0 e n0 e no0 no
[With Constant & Trend t-Statistic -5.7149 -9.7700 -2.3368 -7.7117 -2.0131 -3.8222
Prob. 0.0001 0.0000 0.4087 0.0000 0.5835 0.0213

X AR nO XN no %
[Without Constant & Trend t-Statistic 1.3504 -41153 2.6479 -7.0825 2.0067 1.6354
Prob. 0.9543 0.0001 0.9978 0.0000 0.9887 0.9742

n0 e n0 o n0 no
At First Difference

d(LX) d(LWIA)  d(LLSCI) d(LIEF) d(LEX) d(LBCP)

[With Constant t-Statistic  -30.2436 -67.4941 -8.0028 -38.4322 -5.0698 -17.6061
Prob. 0.0001 0.0001 0.0000 0.0001 0.0001 0.0000
[With Constant & Trend t-Statistic  -29.7551 -68.2645 -8.0203 -37.1776 -5.2369 -22.2046
Prob. 0.0001 0.0001 0.0000 0.0001 0.0003 0.0001
[Without Constant & Trend t-Statistic  -17.9658 -68.1307 -7.4058 -38.9499 -4 8004 -15.7359
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

RE AR AR AR EE AR

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC
c: Probability based on MacKinnon (1996) one-sided p-values.
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IRamsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

[Specification: LX LX(-1) LBCP LLSCI LLSCI(-1) LLSCI(-2) LIEF LIEF(-1)
LIEF(-2) LIEF(-3) LEX LEX(-1) LEX(-2) LWIA LWIA(-1) LWIA(-2)
DAMMY2013Q1 DAMMY2016Q2 DAMMY2019Q1 C

Value df Probability
t-statistic 1.598495 45 0.0793
F-statistic 1.949163 (1, 45) 0.0793

EVICWSlzcﬁbj CJ\:-J; J.G DL«J.CY\J UUQJ\ b’.L;l o :)-\-.G.QJ\
i3 ga) 73503 Residuals Diagnostics Tests (315! ko Syl mils 113 03y goelad!

Breusch-Godfrey Serial Correlation LM Test:slas3 1l bLsy¥i jles!

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation atup to 2 lags

F-statistic 0.873968 Prob. F(2,44) 04244
Obs*R-squared 2.483518 Prob. Chi-Square(2) 0.2889

Heteroskedasticity Test: ARCH/ sUad¥) (pl <l aal jLsd)

Heteroskedasticity Test ARCH

F-statistic 0.107575 Prob. F(1,62) 0.7440
Obs*R-squared 0.110853 Prob. Chi-Square(1) 0.7392

(Bl sall (oadal) a5 5l LA

1a

Series: Resiouails
Sampie 200804 202304
Ooservations 61

12

10

Mean S E5e-14
Vecien <.000329
Maxeram 0208078
MinTum Q.asLEzs
Std. Dev. 0.073202
Sxewness 0076562
. I Kurtosis 3.883373
o 1IN . I .
0.2 0.1 0.0 0.1 0.2

a

=

~N

Jarque-Bera 13247217
Probadility 0333933

EViews12.zeliy ol 2 e sleze VU )l slas] e 2 jdezol)
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Dependent Variable: LX

Sample: 2007Q1 2023Q4
Included observations: 65

Model Selection Criteria Table

Date: 05/10/24 Time: 16:10

Model LogL AIC* BIC HQ Adj. R-sq Specification

12163 17.781683 0.038072 0.678991 0.290563 0.725528 ARDL(1,0,2,3,2,2)
12288 16.627523 0.042890 0.650076 0.282091 0.721634 ARDL(1,0,1,3,2,2)
12165 15.279235 0.053774 0.627227 0.279686 0.715832 ARDL(1,0,2,3,2,0)
12290 14.134391 0.058300 0.598021 0.270924 0711617 ARDL(1,0,1,3,2,0)
12164 16.013629 0.062074 0.669260 0.301275 0.716242 ARDL(1,0,2,3,2,1)
11538 17.968067 0.063498 0.738149 0.329277 0.720920 ARDL(1,1,2,3,2,2)
12138 17.854264 0.067054 0.741705 0.332833 0.719926 ARDL(1,0,2, 4,2, 2)
12158 17.838743 0.067539 0.742190 0.333318 0.719790 ARDL(1,0,2, 3, 3,2)
12162 17.825597 0.067950 0.742601 0.333729 0.719675 ARDL(1,0,2, 3,2, 3)
12413 14.804328 0.068615 0.642068 0.294527 0.711583 ARDL(1,0,0,3,2,2)
9038 17.785420 0.069206 0.743857 0.334985 0.719323 ARDL(2,0,2,3,2,2)
12038 17.782517 0.069296 0.743947 0.335075 0.719297 ARDL(1,0,3,3,2,2)
11663 16.777213 0.069462 0.710380 0.321952 0.716776 ARDL(1,1,1,3,2,2)
12289 14.753526 0.070202 0.643656 0.296115 0.711125 ARDL(1,0,1,3,2, 1)
12263 16.699790 0.071882 0.712800 0.324372 0.716089 ARDL(1,0,1, 4, 2 2)
12283 16.699464 0.071892 0.712810 0.324382 0.716087 ARDL(1,0,1,3,3,2)
9163 16.676159 0.072620 0.713538 0.325110 0.715880 ARDL(2,0,1,3,2,2)
12287 16.659811 0.073131 0.714049 0.325621 0.715735 ARDL(1,0,1,3,2, 3)
11540 15.497349 0.078208 0.685394 0.317409 0.711627 ARDL(1,1,2,3,2,0)
12140 15.417317 0.080709 0.687895 0.319910 0.710904 ARDL(1,0,2, 4,2, 0)
12190 13.382254 0.081805 0.621525 0.294428 0.704759 ARDL(1,0,2,2,2 0)

dgadl z350d (Bound Test) sgumdl et pils 115 03y goukad!

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 7.421705 10% 208 3
k 5 5% 239 3.38
25% 2T 373
1% 3.06 415
Actual Sample Size 65 Finite Sample: n=65
10% 2.209 3.201
5% 2.596 3.677
1% 343 4721
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LBCP 0.054266 0.257195 0.210993 0.8338
LLSCI 3.187776 0.555108 5.742625 0.0000

LIEF 0.931842 0.332383 2803515 0.0074
LEX -2.179896 0.961034 -2.268281 0.0281
LWIA 0.081331 0.048405 1.680223 0.0997

C 6.509308 4715711 1.380345 0.1742

*LWIA + 6.5093)

JEC = LX- (0.0543*LBCP + 3.1878*LLSCI +0.9318*LIEF -2.1799*LEX +0.0813

ety Jr¥ B hssadl pige Sladas g

ARDL Error Correction Regression
Dependent Variable: D(LX)
Selected Model: ARDL(1,0, 2, 3,2, 2)
Case 2: Restricted Constant and No Trend
Date: 05/10/24 Time: 16:55
Sample: 2007Q1 2023Q4
Included observations: 65
ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(LLSCI) 1.686848 1.056759 1.596247 0.1173
D(LLSCI(-1)) -1.103053 1.043794 -1.056772 0.2961
D(LIEF) -0.084964 0.078488 -1.082500 0.2847
D(LIEF(-1)) 0.670389 0.171188 3.916100 0.0003
D(LIEF(-2)) 0.365233 0.140603 2597622 0.0126
D(LEX) 8.652295 5.045396 1.714889 0.0931
D(LEX(-1)) -11.56178 4378266 -2.640720 0.0113
D(LWIA) -0.025052 0.017307 -1.447561 0.1545
D(LWIA(-1)) 0.034639 0.017565 1.971994 0.0546
DAMMY2013Q1 0.441331 0.086633 5.094278 0.0000
DAMMY2016Q2 -0.050237 0.100065 -0.502043 0.6180
DAMMY2019Q1 -0.449893 0.111246 -4.044128 0.0002
CointEq(-1)* -1.090082 0.142245 -7.663438 0.0000
R-squared 0.566683 Mean dependentvar 0.017050
Adjusted R-squared 0.466687 S.D. dependentvar 0.299226
S.E. of regression 0.218519 Akaike info criterion -0.027029
Sum squared resid 2.483034 Schwarz criterion 0.407849
Log likelihood 13.87844 Hannan-Quinn criter. 0.144558
Durbin-Watson stat 2.095707
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