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Abstract

This research aims to study the effect of the structure of the travel and tourism competitiveness
index on Algerian and Emirati tourism development, which is expressed in tourism revenues.
Focusing on variables within the axis of travel and tourism policy, enabling conditions, and the
axis of infrastructure, represented in government spending on tourism, CO2 emissions, and the
quality of each of the roads, air transport infrastructure, and ports, respectively, for the period
20012021, by estimating the FMOLS and DOLS methods. What showed the positive impact
of the variables on UAE tourism revenues was the last variable, which indicates the constant
pursuit and interest in this field. However, the first axis for Algeria is between the small
percentage invested in tourism and the negative impact of both the quality of roads and port
infrastructure, which embodies weak control over their management. However, the current
updates in air transport have a positive effect. Algeria's benefit from the successful UAE
experience puts it at the top of global tourism indicators

Keywords: Tourism development, Travel and Tourism Competitiveness Index Structure,
Travel and Tourism Policy Axis and Enabling Conditions, Infrastructure Axis, FMOLS, DOLS,
Algeria, United Arab Emirates.



Résumé

Cette recherche vise a étudier I'effet de la structure de 1'indice de compétitivité des voyages et
du tourisme sur le développement du tourisme algérien et émirati, qui s'exprime en recettes
touristiques. En considérant les variables de 1'axe de la politique des voyages et du tourisme,
les conditions favorables et 1'axe de l'infrastructure, représentées par : les dépenses publiques
consacrées au tourisme, les émissions de CO2 et la qualit¢ de chacune des routes, des
infrastructures de transport aérien et des ports, respectivement, durant la période 2001-2021, en
estimant les méthodes FMOLS et DOLS. Ce qui a montré 1'impact positif des variables sur les
revenus du tourisme des EAU, excepté la derniére variable, ceci explique l'intérét porté pour ce
domaine. Cependant, le premier axe pour I'Algérie a témoigné des faibles efforts et capitaux
investis dans le tourisme, et l'impact négatif & la fois de la qualit¢ des routes et des
infrastructures portuaires, qui incarne le faible contréle de leur gestion. Cependant, les
Restructurations du transport aérien ont un effet positif. L'expérience des UAE en maticre

de promotion du tourisme permettra a I'Algérie de tirer profit.

Mots-clés : Développement du Tourisme, Structure de L'indice de Compétitivité des Voyages
et du Tourisme, Axe de la Politique des Voyages et du Tourisme et Conditions Favorables, Axe
des Infrastructures, FMOLS, DOLS, Algérie, Emirats Arabes Unis.
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Algeria LINTR LTTGEX LCO2

Mean 19.425 1913 11.714
Median 19.602 2.156 11.702
Max 19.975 2.398 12.051
Min 17.728 0.787 11.273
Std. Dev.  0.526 0.511 0.261
Skewness -1.861 -1.072 -0.199
Kurtosis 6.240  2.906 1.617
JB 21.303  4.030 1.812
P value 0.000 0.133 0.404
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N 21 21 21

Eviews 13 <l 2 o lely ) 3lue) o0 2 jieall
o+ STLCO2S LTTGEX whpaidl Laib 2wolh) oVl OF (a Jarque-Bera e gls I3 0

ek i Olast ppidl) s OF e g chendall 5o )dl) Js sm L8 5%

AP 3 daY g3sedt Ol by Bghas (5-T1T) Jgudt

Algeria  LINTR LTTGEX LCO2
LINTR  1.000 -0457  -0.696
LTTGEX -0.457  1.000 0.911
LCO2 0696 0911 1.000

Eviews 13 <l 2 o lely ) 31ue) o0 @ jieall

e 3 a1l (LINTRy LCO2 (n iy iysp @M Sls of Pearson jlas) s o ol
(LINTR s+ LTTGEX 2% L Ll b sl Y) o oSTas ST 40 056 Gpme 00 S anST 3 BLas!

ALl S e G oSae T4 05K s oSH BV pine 3 a1 (B

A G Y1 gagedl Slptae gt (6-111) e

Algeria ADF PP

Intercept Intercept & trend | Intercept Intercept & trend

test P test P test P test P
LINTR -1.299 0.629 | -2.796 0.199 | -1.299 0.629 | -2.796 0.199
ALINTR -5.568*** 1 0.000 | -6.013*** | 0.000 | -5.568*** | 0.000 | -6.013*** | 0.000
LTTGEX -3.245%* 0.018 | -0.830 0.963 | -3.245** 1 0.018 | -0.830 0.963
ALTTGEX | -3.585*** | 0.006 | -6.702*** | 0.000 | -3.585%** | 0.006 | -6.702*** | 0.000
LCO2 -1.841 0.361 | -0.389 0.987 | -1.841 0.361 | -0.389 0.987
ALCO2 -3.667*** | 0.005 | -4.197*** | 0.005 | -3.667*** | 0.005 | -4.197*** | 0.005

s Jo Y0105 %5 Yol we gt o Ju T 9 e STATA 17 Sl 2 Jlearasl U1 3hst o - jbal

VLY gien k2 PPy ADF jlas) o SO 2l dlly 2gest) ol 4] by oMol Jouid) s Jo <l
JaW Gl Jlssl g ssrad) die Batn i S G Z3gedl g)ald LSl OF LSy (D010 %5 %1 &y

eV ) e il ) fag b 3t oSl ool Lds
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AP G dY g3sedl ilagh Trace Y e bt o(7-111) Jgudr!

(2-IM0) 3y gl 3 ¢k U (SchwarzsAkaike )lab o BT e oSKH IV o 211 2> a2 Yol oz

1 9 C.Sj»,d\ & J;\;J\ Ol sde of
Unrestricted Cointegration
Rank Test (Trace)

Hypothesized Trace 0.05 Prob. **

No. of CE(s) Eigenvalue Statistic Critical ValueCritical Value
None 0.581056 25.28146 29.79707  0.1516

At most 1 0.336185 8.751124 15.49471 0.3889

At most 2 0.049563 0.965843 3.841465 0.3257

Trace test indicates no cointegration at the 0.05 level
* Denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews 13 w2 : yieall

Js¥ Tigel ilagd W89 Maximal Eigenvalue 8jeb! solaall ool jlas! it 1(8—11T) Jgud

Unrestricted Cointegration Rank
Test (Max-eigenvalue)

Hypothesized Max-Eigen  0.05 Prob. **
Critical

No. of CE(s) Eigenvalue Statistic Value Critical Value

None 0.581056 16.53034 21.13162 0.1954

At most 1 0.336185 7.785281 14.26460 0.4009

At most 2 0.049563 0.965843 3.841465 0.3257

Max-eigenvalue test indicates no cointegration at the 0.05 level
* Denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews 13 w2 : yieall

o SV bk agls Bde dag VT (i LSO obde alawl elay ((8-TIT) (7-TIT) colgudt JSs e
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e T33!yl e ((9-11I) Jgust

HQ SC AIC ol s
~0.823965 ~0.696031 ~0.844426 P-0
~5.632706* ~5.120972* _5.714553* P-1
5118218 4222683 ~5.261450 p-2
~6,608 ~6,0634 ~6,759 P-3

St HQ .Schwarz cbles jlas @ SC .Akaike wloges jLas :AIC EViews 13 Jlazal iJUall slasl oy 2 ydaald

Dbl 23 3ol Je Jw * (Hannan-Quinn wlesles

VAR (1) gl yad¥i zagé :(10-TIT) Jaub

03 P=T (T 1 b iy 01 gV 23sadl g Al odn (3 QUL 350l OL oz L) Jodbl IS5

VAR (1) @10 Jad¥) m3gen Js¥ dsed) i 02

LOGTTGEX LOGCO2 LOGINTR
-0.008380 -0.010530 0.304383 LOGINTR ¢4
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~0.10175 ~0.51615 1.31786 gt € aslan Yl
~0.192421 0.812392% ~2.229005 ** LOGCO2 .,
~0.52095 8.87945 ~2.15200 g € aslanYl
2.616231 2.308287* 38.44831% C
0.48918 1.74246 2.56367 gt taslan Yl
0.930733%+ 0.068001* 0.585651 LOGTTGEX
6.12326 1.80614 1.37401 gt € aslanYl
0.948520 0.989375 0.708856 R

Jsd e %0105 %5 ST we asald e Joas * ™y ¥ (EViews 13 Jleazal aJlall slasl oo yleall

Ohpazeld Byppaddl) 33 o e M Z3leld R? ol Jalas 2ad 0F 136 (T0-TIT) Jgude ils e

Aygime LS o m3sad) SBalas O V) ke iz S e Bl ali

s O3kl o oS BLisYly bl S e (ST 0L b piaS”( LOGINTR) 2568 8 o3 e
Jl aemdl DU o5 r dheall and) ) L Lt Je 0.58%5 ¢ 0.30% < ol pé lsl T L su,
o G JEs e g cad ) (3 ALl o) (3 ealed BT B2 AL O] Lize sl I 1
s ) el ey (Jey gsime LOGCO2 t-1 paze 0F s g 002 S0 4T 3B Sblasl jdas 3

Lo dag L aLd) legll 8 r‘zwﬁ C\CMJ\ NSRS o2les é‘ aaglal) andly ded) 39 b0 3 Jg g Al
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3 (Bolaky, 2009) <)\ Sog @l amledl Sl Jo 09 S ST SBLsY il L) 51 il
(Anser, et al., 2020)

6 b LOGTTGEX t-1 sSLOGCO2 t-1 oppadi 350 15 LOGCO2 mld) pizeld 2l Ll
Al ) (L) 21 ol e wlonilly iy d L) o ) algll S BV ey 5L 314
3l L Sblagl 35k (3 2L abull S SBlad eI jbally st il SBg R s le a3,

B Bleg o sl 2Lt 2bssY) L e el sle p8 b 08 LOGINTR -1 pady 05500 45T
a1 oylael 09 SN ST 36 bl pad 3505 Jo o (g isdmte 8 OB OIS L2 g dse

355 3 Jelgally Slaleedly bl Ol wBg0 33 dmdall 28l 28 oy ) At 2V Jage Sl 2
DB 552 e ke Age gt Sllly ¢ finl (3 B ey L4587 (3 gl ) Olea) 29,0 Bl sl
(Blanke & Chiesa, The 2013 1) 2007 .o alodly i) 2eils ja5e (S sililly ool
travel and tourism competitiveness report 2013, 2013, pp. 5-8-9)

Bl Bd) jped G w0 piieS” LOGTTGEX (sl LOGTTGEX t1 pisll 318¥) 51 gl L™~
@ Uy il 3 plell dasle ST a3 paley Lo Lol Jlally Goludlly oyl e gl
S LS 2018w e wly lasls e 3 U cded ) flanes 1Yy s e il I L) byt
o o 8Ll Al img o) o) A Ldly i) debis (3 duns lellad oF Sllemn Y] 4 1e Sl
ELRT NV  SER W ES N P¥ Sl ey sk I e gl B L) of 23U ALl gl s e 1l
Q) o Sl il ae GBI 1y (il Lgiow ol o) Ao OS¢ kel 3 gl 50y i)l s
Gl aiall pds 55xy (2018 ( sle 5 &1 ) (2018 (b 5 s350m) (2017 (135 5 Sad) (2013
S Lo ) 25 U oo Qb CiBse & RS o b L) wlalY) el A LOGINTR ¢
JHE L Ll e ised) 5 o Ll damd) 20d) 3 jlezaV) 3 dloze ci-Ldly Jaudl e g.;;\
9 @S) o ISl L) caals gy ) s led) Alally dippally BalBY1 COLA 0a (3 LLel 82581 0l

(2018 «_oloyy) (2019 ot 5 Bg3) (2019 (gliasy 5 S1,>) (2017 Byl

Sl Gt by (TT-IIT) Jgudt

L/AR Residual Portmanteau Tests for Autocorrelations
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Included observations: 20

Null Hypothesis: No residual autocorrelations up to lag h

Lags Q-Stat Prob.* Adj Q-Stat Prob.* df
1 3.620415 3.810963 -
2 6.135211 0.7263 6.605181 0.6781 9
3 11.25133 0.8834 12.62414 0.8134 18
4 20.25787 0.8198 23.88232 0.6368 27

*Test is valid only for lags larger than the VAR lag order.

df is degrees of freedom for (approximate) chi-square distribution

EViews 13 Jlaxzl 2l slasl e gl

phe o a5 o) ahadl o il Jpk i Lo 0.05 o ST oVl IS0 ax(11=11T) Jgudt P9 e

uj\}.ﬂ @‘5 byl 49

VAR (1) z3geill idtgzall stas3 @l by LM jlast 2 (12-11T) Jgus

Fisher Ju=Y) LR JuzY) JESEi RGN
0.8921 1
0.8936
0.9839 2
0.9842
0.8841 3
0.8856
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0.0872

0.0839

EViews 13 Jlexzal 2JUall slasl oo @ yiaabl

%5 1) wilaxY wlgadl o STLM jlasb bl o¥lasY1 JS707 (12-11T) Joddt o o Lo

VAR (1) 35l algzall slasSU 35 b5yl 35y pde o a5 &l dendall G2 ) J3 s Lt (%010,

Jla=YI

Jarque-Bera iz~

0.1019

10.58948

EViews 13 Jlaxzl 2l slasl -0t gl

oo S 52 0.1 Sl ¥l o JuesY oF VAR (1) 23500 Jarque-Bera jles) Jos 0 L3,
(%0105 %5 H01) asta=P) clbpll |5 e mb e a8 s OF (6F 0.05

VAR (1) Tigedd b s bt U bt (14-111) Jgud

Jlaz=YI

Chi-sq L) asla>)

0.1979

42.95120

EViews 13 Jlaxzel 2l slasl oot gl

bzt S aie VAR (1) g3gedd Wbl am s o3 20 L Chi-sq Jleas! 0f aomtdl sda 45
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A bt 131 Y il Byloen¥) J19s kS (91T JCady

Response of LOGINTR to LOGINTR Response of LOGINTR to LOGCO2 Response of LOGINTR to LOGTTGEX

4 e 4 4

29 _ R - 2 N =
________ — - e

0 0 == —mmmemss ot 0 S— S

2 T 2 I 2 T

4 -4 4

T T T T — T T T T T — T T T T T — T T T T
1 2 3 4 ] 7 8 g 10 1 2 3 4 ] 7 g g 10 1 2 3 4 6 7 2 g 10

oAl e Vlg darge oy ALl S Y1 plid &>l TTGEX «CO2 «INTR : ;0 [ (3 dnr S| O)
G Jf o islo 52 o Lol S Bk Blnaad dla OF LS il )l il Ciaie e el Ble ook
iolg] Blminl Sl amLdly Jad) e oo B aew Jof (3 80l et Y] (05 S ST 36 o blagY
Aol il e sl 2nSe Gzl 3 day ugzd INTR e

09 S ST 36 Sblasl gl Byt Jlgs Jobs o (10-T1T) Yo

Response of LOGCO2 to LOGINTR Response of LOGC Q2 to LOGCO2 Response of LOGCO2 to LOGTTGEX
04 e S 04 -| e -
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00 = 00 == ———
04 ) -04 047
i T — T T T
1 2 3 4 [ T 8 9 10 1 2 3 4 6 T 8 g 10 1 2 3 4 6 T 8 9 10

Bjlys Aplg) Bltal SdaT (05 S 4nST 36 bl e TTGEX «CO2 (INTR iy S8 dodke &li| Ul
I e 8 e G LS e o Rabline Bl ity (Jolsdll s2) (Y1 sl

irludly pidl o oS B pad Do) Jgs JkE (1111 ey

Response of LOGTTGEX to LOGINTR Response of LOGTTGEX to LOGCOZ2 Response of LOGTT GEX to LOGTTGEX
T 1 1A &
0 e ——— I 0 HH_HW“" =

A T A T e 14 )
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1 a 4 L] 7 R a 0 1 a 4 L 7 8 9 1n 1 2 4 L 7 R ] 1n
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g Ja7 Lgad 01 ¥) 2Se ozl INTR s TTGEX 3ok &g (3 sl TTGEX achl Jab 53, 0f Y]
olsdll o2 Jom Ll e Cals CO2 e oo Ll

log INTR cpbs Jods :(15-1II) Jgu-

Variance
Decomposition
of LOGINTR:
Period S.E.  LOGINTR LOGCO2 LOGTTGEX
1 0.313698 100.0000  0.000000  0.000000
(0.00000)  (0.00000)  (0.00000)
2 0.338462 94.58178  2.575438  2.842785
(7.28548)  (3.68603)  (4.57382)
3 0.350477 89.13175  5.689964  5.178282
(10.8574)  (5.78652)  (6.77942)
4 0.358151 85.42806  8.305208  6.266729
(13.1244)  (7.27538)  (8.10367)
5 0.363120 83.10734  10.32349  6.569170

(14.5735)  (8.31548)  (8.89227)
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6 0.366484 81.63317  11.83043  6.536405
(15.5710)  (9.08342)  (9.38285)
7 0.368999 80.63200  12.91987  6.448136
(16.2958)  (9.67285)  (9.70066)
8 0.371128 79.87711  13.67338  6.449506
(16.8498)  (10.1416)  (9.92477)
9 0.373118 79.24051  14.16222  6.597267
(17.2905)  (10.5222)  (10.1057)
10 0.375080 78.65645  14.44908  6.894472

(17.6567)  (10.8358)  (10.2777)

Ay ) adlgiall Slpadl 10 %078.65 U] axrly log INTR J gl Uas s OF ) i ol 2
1og TTGEX o %7 L5 dog CO2 - %14.44

log CO2 cpts ks :(16-TII) Jgus-

Variance
Decomposition
of LOGCO2:
Period S.E.  LOGINTR LOGCO2 LOGTTGEX
1 0.027709 20.46712  79.53288  0.000000
(15.1505)  (15.1505)  (0.00000)
2 0.036483 20.27431  76.42705  3.298638
(15.7016)  (15.4471)  (4.70974)
3 0.042952 20.84300  70.27891 8.878094
(17.0234)  (17.1292)  (9.54535)
4 0.048492 21.56017  63.22366  15.21617
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(18.0651)  (18.9512)  (13.7283)
5 0.053466 22.17120  56.42221  21.40658
(18.8140)  (20.3814)  (16.8754)
6 0.057971 22.60455  50.39606  26.99939
(19.3610)  (21.3481)  (19.1461)
7 0.062029 22.86873 4530014  31.83114
(19.7706)  (21.9328)  (20.7293)
8 0.065643 22.99835  41.10791  35.89375
(20.0823)  (22.2398)  (21.8115)
9 0.068818 23.03064  37.71815  39.25121
(20.3215)  (22.3600)  (22.5377)
10 0.071570 22.99722  35.00947  41.99331

(20.5077)  (22.3613)  (23.0187)

%023 1) sy ceaall alsiall Slpadl p %035 U] wrly log CO2 J gl Uas oy OF ) ety ol Jd
Jog TTGEX » %42 5 ¢ log INTR

log TTGEX cpbs Jok$ :(17-11I) Jgus-

Variance
Decomposition
of LOGTTGEX:
Period S.E. LOGINTR LOGCO2 LOGTTGEX
1 0.111868  24.11502 0.013631 75.87135
(15.7512) (5.21022) (15.5590)
2 0.151248  22.47767 0.062218 77.46012

(16.9922)  (5.42143)  (16.7148)
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3 0.177073  21.50688  0.189377  78.30374
(18.7048)  (5.85659)  (18.2995)
4 0.195402  20.85191 0.364693  78.78339
(19.8183)  (6.35744)  (19.3243)
5 0.208778 20.36829  0.570664  79.06105
(20.5180)  (6.88287)  (19.9645)
6 0.218627  19.99097  0.794433  79.21460
(20.9613)  (7.41295)  (20.3707)
7 0.225876  19.68779 1.025613  79.28660
(21.2443)  (7.93460)  (20.6360)
8 0.231179  19.44108 1.255643  79.30328
(21.4251)  (8.43960)  (20.8167)
9 0.235020  19.23998 1477593  79.28243
(21.5342)  (8.92206)  (20.9433)
10 0.237765  19.07695 1.686078  79.23697

(21.5955)  (9.37832)  (21.0370)

9019 5 cisaial aslgzal Sl 0 %079.23 ) al; log TTGEX J 3l Uas s OF ) e ol S
Jog CO2 :» %1.68 4 ¢ log INTR

Al Sl cp b g kel SUBLEY) ) Jatdl 1 iy G cedl a3y sd ST e Bl pie s

st gl G Granger J i) B Lt :(18-11I) gt

Jlaz=Y) ilaxY) el B

£
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0.0315 5.49646%* 1 LOGCO2 - 550
LOGINTR
0.5614 0.35087 1 LOGINTR - %34
LOGCO2
0.1319 2.50520 Ul LOGTTGEX - &3
LOGINTR
0.6808 0.17518 U LOGINTR _» a3
LOGTTGEX
0.0769 3.54632 U LOGTTGEX » %5
LOGCO2
0.5089 0.45520 4l LOGCO2 .- 53
LOGTTGEX

EViews 13 Jlaxzal )l slasl e @ jdaall

b Sblagl e Al Uy olZ) (39 baid 3uxly e demg U] peed)) M (3 Granger J dud) B Las) sl
S oY s Jus I i 80,05 e rol & gl 0.0315 dlaasb o ldl Sl Y1 ) 05 S ST
Ol G B 3939 Ale 20

G z3gedt 2.2.3 111

INTRt =a+ ﬁlQRt + ﬁZQPIt + B3QATIN£— + ‘St T T (2)
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AP G SN Zasedl Lalys dangae 1(12-11T) S

[ S’“w‘ Gs }“j\ H INTR= F (QATIN, QPI, QR)
[ sl 01 3 30 ]_’[ 2021-2001 ]

[ W,air\ e ]
[ bl Jold ]
U

ADF

by ¥l il p
] =
ECM C:}C A
Johanseny ¢ jult Jodt jLas - )

‘ EMOLS 735 i

zigdl B3 e S ]—> Sl andall a3

St stus) oo 0 ydaall

,
\

N\
J

A3 W g3l Lo gl ddlam Y 21 (19-111) Joud

Algeria INTR QATIN QPI QR
Mean 3.01E+08 3.538 3.182  3.382
Median 3.26E+08 3.586 3.147  3.250
Max 4.73E+08 4.000 3.900 4.000
Min 50000000 2.970 2.700  3.070
Std. Dev.  1.08E+08 0.291 0.300 0.287
Skewness -0.803266 -0.603 0.610 0.8607
Kurtosis 2.821180 2.483 3.109 2.302
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JB 2.286304 1.508 1.315 3.017
P value 0.318812 0.470 0.518 0.221
N 21 21 21 21

Eviews 13 <l 2 o 1ely AJUal) 31ue) e 2 yiiall

G 5% o ST awl )l Ol 4 2ol oYl Y) = of oz Jarque-Bera L Zls I e

- sl sl o ) O Lol gl chndall 20401 J 8

A d ‘}\3;5\ G';}Q.d\ Sl pee o Loy B gdzs ((20-11T) Jgus

Algeria  INTR  QATIN  QPI QR
INTR 1 -0.371 -0.689 -0.691
QATIN  -0371 1 0.7669  0.651

QPI -0.689 0.7660 1 0.604

QR -0.691 0.651 0.6049 1

Eviews 13 <l 2 Ao lely ol slust e @ yaall

A6l (INTR ae QPLs QR (e IS c 2Ky 58 880 Slia Of Pearson jlas) S e by

dmLndl DY) Jo oSTae ST Lid 05 o i)l (3 ois

AENG QW zaged) O e Lyl el (21-I1T) Jgus

Algeria ADF PP
Intercept Intercept & trend Intercept Intercept & trend
test p test p test P test P
INTR -0.845 | 0.784 -2.814 | 0.209 -0.577 | 0.855 -2.767 | 0.223
AINTR | -5.801%*** | 0.000 -5.91%%% | 0.000 | _6.241%** | 0.001 | _14397**+ | 0.001
QR -1.647 | 0.459 2341 | 0411 -1.647 | 0.459 -2.341 0.411
AQR | -4.552%%x | 0.000 -4.434%x | 0.002 | _4552%** | 0.000 -4.434% | 0.002
QPI -0.935 | 0.776 -1.439 | 0.849 -0.935 | 0.776 -1.439 | 0.849
AQPI | -4.482%** | 0.000 -4.608%** | 0.001 | _4.482%+x | 0.000 | _4608*** | 0.001
QATI -1.779 | 0.391 -1.724 | 0.740 -1.779 | 0.391 -1.724 | 0.740
AQATI | -3.916%** | 0.002 -3.869%* | 0.013 | _3916%+* | 0.002 -3.869%* | 0.013

s Je %0105 %5 Yol we iygalt Jo Jus ¥ g ™ 9 ¥ Eviews 13 Sl 2 o 1ol dJUall Slael s : pual
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Unrestricted Cointegration

Rank Test (Trace)

Hypothesized Trace 0.05 Prob.**

No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.864954 67.19806 47.85613 0.0003

At most 1 0.616759 29.15735 29.79707 0.0591

At most 2 0.426751 10.93464 15.49471 0.2155

At most 3 0.018892 0.362377 3.841465 0.5472

Trace test indicates 1 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews 13 br 2 el

il gr U2y Maximal Eigenvalue spebt olaall qodl) jlas-l it :(23-11T) Jgud!

Unrestricted
Cointegration Rank
Test (Max-eigenvalue)

Hypothesized Max-Eigen 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value  Critical Value
None * 0.864954 38.04070 27.58434 0.0016
At most 1 0.616759 18.22271 21.13162 0.1217
At most 2 0.426751 10.57226 14.26460 0.1770
At most 3 0.018892 0.362377 3.841465 0.5472

Max-eigenvalue test indicates 1 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

157



2021-2001 dalud)s i) Apcdlil jiipe JSa (385 A jla¥) g Ay i jad) daluwd) dpaiill Al d A a1 Juadlf

**MacKinnon-Haug-Michelis (1999) p-values

Eviews 13 o2 @ el

Spie JolSS @de dln OF gl spadd alaall il Jlasly S jLesy o(23-1M0) (22-110) codsidd P e
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[EY

8 Series: Residuals

7 Sample 2003 2020

6 Observations 18

5 Mean -2.15e-08
Median 262475.4

4 Maximum 30582391
Minimum  -15611458

3 Std. Dev. 10061303

2 Skewness 1.294383

.. Kurtosis 5.973548
, I

- Jarque-Bera  11.65777

-2.0e+07  -1.0e+07  0.00500 1.0e+07 2.0e+07 3.0e+07 Probability  0.002941

Eviews 13 <lr 2 : el
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Dependent Variable: D(INTR)

Method: Least Squares

Date: 07/04/23 Time: 14:19

Sample (adjusted): 2002 2021

Included observations: 20 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(QATIN) -75618985 85261983 -0.886902 0.3891
D(QPI) -98909127 83827626 -1.179911 0.2564
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D(QR) 88498469 64193017 1.378631 0.1882
ET2(-1) -0.864789 0.166295 -5.200328 0.0001

C -11351365 7991983. -1.420344 0.1760
R-squared 0.750647 Mean dependent var -12685871
Adjusted R-squared 0.684153 S.D. dependent var 60995299
S.E. of regression 34279520 Akaike info criterion 37.75031
Sum squared resid 1.76E+16 Schwarz criterion 37.99925
Log likelihood -372.5031 Hannan-Quinn criter. 37.79891
F-statistic 11.28893 Durbin-Watson stat 1.537104
Prob(F-statistic) 0.000198
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Dependent Variable: INTR

Method: Fully Modified Least Squares (FMOLYS)

Date: 06/30/23 Time: 00:47

Sample (adjusted): 2002 2021

Included observations: 20 after adjustments

Cointegrating equation deterministics: C

Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth =

3.0000)

Variable Coefficient Std. Error  t-Statistic ~ Prob.
QATIN 2.84E+08 48871915 5.801875  0.0000
QPI -3.18E+08 44496751 -7.156729 0.0000
QR -2.83E+08 40719535 -6.946941 0.0000
C 1.26E+09 1.11E+08 11.35190  0.0000
R-squared 0.729088 Mean dependentvar ~ 2.97E+08
Adjusted R-squared 0.678292 S.D. dependent var 1.09E+08
S.E. of regression 61624293 Sum squared resid 6.08E+16
Long-run variance 1.40E+15
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Sl BLaSanl Jo wapidy Al Gy G bl SN e gl At d 06 0F S )
By el Aol OIS prne me QATIN ol &iginey 20l4) BMe milad) o5 LoS™ D) (3 dsgine Gl
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(Uyar, Kuzey, Koseoglu, & s (Khan, Qianli, SongBo, & YU, 2017) ;o JSaul)> 4l chos L iy

Karaman, Travel and tourism competitiveness index and the tourism sector development, 2022)

AP GFMOLS i g1 z350dl Bkl andall aygdl od :(14-111) JSCa

7
Series: Residuals
6 Sample 2002 2021
Observations 20
5
Mean 4174488.
4 Median 7384935
Maximum 1.15e+08
3 Minimum -98783861
Std. Dev. 56387909
2 Skewness 0.252178
Kurtosis 2.793518
1
Jarque-Bera 0.247509
0 - . . Probability 0.883597

-1.0e+08 -5.0e+07 0.02500 5.0e+07 1.0e+08

Eviews 13 obr 2 il
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LINTR, = a + BiLTTGEX; + B2LCO2¢ .. vvves eev v ee e o (1)
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UAE LINTR LCO2 LTTGEX
Mean 9.433 11.936 2.103
Median 9.127 12.017 2.013
Max 10.556 12.211 2.564
Min 8.711 11.485 1.788
Std. Dev. 0.685  0.249 0.256
Skewness 0.479  -0.670 0.479
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Kurtosis  1.531  1.914 1.693
JB 2691  2.604 2297
P value 0.260 0.272 0.317
N 21 21 21

Eviews 13 <lr 2 Jo 1sly L)) slue) e 2 yiall

o 5% o ST aul )l Ol 4 2ol oYl Y) o of oz Jarque-Bera L B s
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UAE LINTR LCO2 LTTGEX
LINTR 1.000  0.790 0.953
LCO2 0.790 1.000 0.717
LTTGEX 00953 0.717 1.000

Eviews 13 <l 2 Je lely dJUall st o0 @ jiaall

gl (LINTR o LTTGEX 5 LCO2 ppceld 305 253 28Ms Sls OF Pearson jLas! SN e ek
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ol oyl SN G 9V Z3sad) ks gyl it (28-111) Jguad!

UAE ADF PP

Intercept Intercept & trend | Intercept Intercept & trend

test p test P test P test P
LINTR -0.080 0.951 | -2.003 0.600 | -0.080 0.951 | -2.003 0.600
ALINTR -4.239*** 1 0.000 | -4.188** | 0.004 | -4.239*** | 0.000 | -4.188** 0.005
LogTTGEX | 0.186 0.971 | -1.970 0.618 | 0.186 0.971 | -1.970 0.618
ALogTTGEX | -5.620%** | 0.000 | -6.114*** | 0.000 | -5.610*** | 0.000 | -6.114*** | 0.000
LogCO2 -2.164 0.220 | -0.272 0.990 | -2.164 0.220 | -0.272 0.990
ALogCO2 -3.506*** | 0.008 | -4.641 0.000 | -3.506** | 0.008 | -4.461*** | 0.000
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1 o C':}«.:J‘ 3 Jﬁ-u\ Ol sde QT(S
Unrestricted Cointegration Rank

Test (Trace)
Hypothesized Trace 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.798306 44.55320 29.79707 0.0005
At most 1 0.455796 14.13413 15.49471 0.0793
At most 2 0.126695 2.573934 3.841465 0.1086

Trace test indicates 1 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews 13 ol @ yluall
Js¥ gigedll uilagh By Maximal Eigenvalue spll coloalt ol jlast mits :(30-111) Jausr

Unrestricted Cointegration
Rank Test (Max-eigenvalue)

Hypothesized Max-Eigen 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.798306 30.41907 21.13162 0.0019
At most 1 0.455796 11.56020 14.26460 0.1283
At most 2 0.126695 2.573934 3.841465 0.1086

Max-eigenvalue test indicates 1 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Dependent Variable: D(LOGINTR)
Method: Least Squares

Date: 06/25/23 Time: 16:00

Sample (adjusted): 2002 2021

Included observations: 20 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(LOGCO2) -0.435483 0.689724 -0.631387 0.5367
D(LOGTTGEX) 1.186673 0.442119 2.684058 0.0163
ET1(-1) -0.599128 0.209056 -2.865873 0.0112

C 0.057995 0.040860 1.419353 0.1750
R-squared 0.415203 Mean dependent var 0.079542
Adjusted R-squared 0.305553 S.D. dependent var 0.1818%4
S.E. of regression 0.151579 Akaike info criterion -0.758569
Sum squared resid 0.367617 Schwarz criterion -0.559422
Log likelihood 11.58569 Hannan-Quinn criter. -0.719693
F-statistic 3.786637 Durbin-Watson stat 2.013879
Prob(F-statistic) 0.031590
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DOLS
tlal/ Coefficient | Std. Error | t-Statistic Prob.
LOGCO2 1.046539 0.273012 3.833300 0.0040
LOGTTGEX 1.545656 0.287602 | 5.374285 0.0004
C -6.042586 2.998113 -2.015463 0.0747
R2=0.994850
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Series: Residuals
Sample 2003 2020
Observations 18

Mean -1.37e-15
Median 0.001333

Maximum 0.180785

Minimum -0.119375

Std. Dev. 0.081888

Skewness 0.825613

. Kurtosis 3.300225

- - Jarque-Bera 2.112511
-0.1 0.0 0.1

0.2 Probability 0.347756
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UAE  INTR QATIN QPI QR
Mean 15767.67 6490  6.082  6.226
Median 9204.000  6.566  6.117  6.100
Max 38413.00 6.726 6470  6.650
Min 6072.000 5906 5400  5.900
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Std. Dev.
Skewness
Kurtosis
JB

P value

N

11288.87
0.785612
1.986523
3.058896
0.216655

21

0.246
-1.41
3.605
7.325
0.026

21

0.313
-0.847
2.890
2.521
0.283
21

0.227
0.653
2.090
2.219
0.330

21
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UAE INTR QATIN QPI QR
INTR 1.000 0.624 -0.484  0.002
QATIN 0.624  1.000  0.958  0.668
QPI -0.485  0.958  1.000  0.831
QR 0.002 0.668  0.831  1.000

Eviews 13 <l 2 Je lely dJUal slust e @ jaall
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UAE ADF PP
Intercept | Intercept & trend Intercept | Intercept & trend

test p test p test p test p

INTR -0.419 | 0. 887 -2.188 | 0.470 -0.188 | 0.925 -2.141 0.493
AINTR | -4.719** | 0.0437 | -3.985%** | 0.003 | -5.044*** | 0.000 | -4.979%*** 0.004
QR -1.315| 0.622 -1.026 | 0.941 -1.315] 0.622 -1.026 0.941
AQR | -3.726*** | 0.004 | -3.835** | 0.015| -3.726** | 0.004 | -3.835** | 0.0.015
QPI -0.973 | 0.763 -1.236 | 0.903 -0.973 |1 0.763 -1.236 0.903
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AQPI | -3.754*** | 0.003 | -3.883** | 0.013 | -3.754*** | 0.003 | -3.883%** 0.013

QATI -1.088 | 0.720 -1.698 | 0.752 -1.088 | 0.720 -1.698 0.752

AQATI | -4.227*** | 0.000 | -4.299*** | 0.003 | -4.227*** | 0.000 | -4.299%** 0.003
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(6-III) 3, 5=l 3 ¢k U1 (Schwarzy Akaike )lal o B3 o oS IV o 211 sty 2o
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Prob.**
No. of CE(s) Eigenvalue  Statistic Critical Value  Critical Value
None * 0.875764 81.33624 47.85613 0.0000
At most 1 0.753195 41.71034 29.79707 0.0014
At most 2 0.515078 15.12638 15.49471 0.0568
At most 3 0.069802 1.374805 3.841465 0.2410

Trace test indicates 2 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Unrestricted Cointegration Rank Test (Max-
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Hypothesized Max-Eigen 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
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None * 0.875764 39.62590 27.58434 0.0009
At most 1 0.753195 26.58396 21.13162 0.0077
At most 2 0.515078 13.75157 14.26460 0.0601
At most 3 0.069802 1.374805 3.841465 0.2410

Max-eigenvalue test indicates 2 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Dependent Variable: D(INTR)

Method: Least Squares

Date: 06/24/23 Time: 13:24

Sample (adjusted): 2002 2021

Included observations: 20 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(QATI) 19047.30 24508.99 0.777156 0.4492
D(QPI) -35299.87 22892.39 -1.541992 0.1439
D(QR) 10084.79 14571.82 0.692075 0.4995
ECT3(-1) -0.449629 0.209242 -2.148849 0.0484

C 884.0170 965.1936 0.915896 0.3742
R-squared 0.339916 Mean dependent var 1295.733
Adjusted R-squared 0.163894 S.D. dependent var 4548.821
S.E. of regression 4159.389 Akaike info criterion 19.71644
Sum squared resid 2.60E+08 Schwarz criterion 19.96537
Log likelihood -192.1644 Hannan-Quinn criter. 19.76504
F-statistic 1.931099 Durbin-Watson stat 2.391191
Prob(F-statistic) 0.157450
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e JSI Joted) s %044.96 12 L ciyginny 0.449629 dety ot Bl o) pemess st fdes 0f LS

o AT Gt w1 Gl (I mosll B3gal) seadll Gl 3 WY e 04496 mmay plladl Vs Of
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DOLS
i) Coefficient | Std. Error | t-Statistic | Prob.
QATIN | 158867.2 47844.56 | 3.320486 | 0.0210
QPI -219224.0 50772.06 | -4.317808 | 0.0076
QR 150847.6 24586.12 | 6.135479 | 0.0017
C -621583.9 153999.6 | -4.036269 | 0.0100
R?>=0.984588
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8 Series: Residuals

7 Sample 2003 2020

6 Observations 18

5 Mean -2.20e-10
Median -27.54742

4 Maximum  2260.572

3 Minimum -3664.807
Std. Dev. 1379.956

2 Skewness -0.742495

1 . . Kurtosis 4.164671

o) - - Jarque-Bera  2.671240

-4000 -2000 2000 Probability 0.262995
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Source: Blanke, J., & Chiesa, T. (2013, May). The travel & tourism competitiveness report 2013

In The World Economic Forum. Koroni, Switzerland: World Economic Forum, p28-29.
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. "ADF with imtercept at lewvel*
. "ADF with imtercept and trend at level®
. *AbF with inmtercept at first difference*
. "ADF with imtercept and trend at first difference*
. *lintr*
. dfuller lintr, lags(@})
bickey-Fuller test for wnit root Mumber of chs = F-:J
— Interpolated Ddckey-Fuller
Test 1% Critical X Critical 10X Critical
Statistic Value Value Value
E(t) =1.299 =1.758 =3. 388 -2.638

Mackinnon approximate p-walse for Z(t) = B.6296

. dfuller lintr, trend lags{@)
bickey-Fuller test for wnit root Mumber of ohs = -}
Interpolated Ddckey-Fuller
Test 1% Critical 5% Critical 18% Critical
Statistic value Value Value
Z(t) -2.796 -4 386 -31.688 ]

Mackinnon approximate p-walwe for Z(t) = @.1986

. dfuller d{lintr]), lags(&)
tckey-Fuller test for wnit root Mumber of ohs = 1%
Interpolated Ddckey-Fuller
Test 1% Critical X Critical 18% Critical
Statistic Value Value Value
Z{t) -5.568 -3.7%@ -3.808 -2.638

MacKinnon approximate p-walwe for Z(t) = B.0888

dfuller d{lintr),trend lags{@)
bickey-Fuller test for wnit root Mumber of ohs = 1%
—— Interpolated Odickey-Fuller
Test 1% Critical SX Critical 10X Critical
Statistdc Value Value Value
Z(t) -6.813 -4.388 -3.688 -3.248

MacKinnon approximate p-walse for Z{t) = O.0808
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1 *FP with intercept at lewel®
3 . PP with intercept and trend at level®
4 . "PP with intercept at flrst difforance®
5 . PP with intercept and trend at first diffenence®
& . "limbed
7 . pperron linte, lags(@)
Phillips-Perron Test for wnit root Humbeir of obs - bl
Noway -Wast lags = ]
Interpolated Ddckey-Fuller
Tast 1% Critical 5% Critical 185 Critical
Statistic Walue Value Valus
I i) =4 286 =17.288 =11 .588 =18 .288
I[t) =1.299 =3.758 =1.288 =1. 638

MacEinnon approximate p-walue for Z{t) - B.EXSE

8 . pperron lintr, lags(@) trend

Phillips-Perron test for wnlt root Husber of obs = 1]
Meway -Wgst lags = @
Interpolated Dlckey-Fuller
Test 1% Critical 5% Critical 1% Critical
Statistic Value Value Valu
I[irten) =11.858 =321.588 =17.988 =15 . 608
I[t) =1.796 =4. 388 =3.688 =3 148

MacEinnon approximate p-walue for Z(t) = B.19B6

% . pperron d{lintr), lags(@)

Phillips-Perron test for wnit root Nusber of obs = 1%
Noway-Mast lags = ]
——— Interpolated Ddckey-Fuller
Test 1T Critical 5% Critical 18% Critical
Statistic Valus Valug Valug
Z{rha) -38.837 -17.388 -13.588 18 .38
it -5.568 -3.758 -3.008 -2.638

MacEinmon approxisate p-value for Z{t) = B_0008

18 . pperron d{lintr), lags(@) trend

Phillips-Parron test for wnit root Husber of obs = b L]
Neway-West lags = B
——— Interpolated Ddckey-Fuller ——
Test 1% Critical 5% Critdcal 1% Critical

Etatistic Walue Value Valu
Zfirkea) =35.119 =32.588 =17 .988 =15 .68
I[t) =6 .83 =4.388 =3 .688 =3.24@

MacEinmon approxisate p-value for Z{t) = B_0008
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32 . *lttgex*
33 . dfulles Ittgex, lags(@)
Dickey-Fuller test for unit root Mumber of obs = 28
————— Interpolated Dickey-Fuller
Test 1X Critical 5% Critical 12% Critical
Statistic Value Value Walue
I(t) -3.245 -3.758 -3. 08 -2.638

s
un

Mackinnen appreximate p-value for I(t) = 0.817%

. dfuller lttgex, trend lags(@)
Dickey-Fuller test for unit reat Mumber of abs = 20
Interpolated Dickey-Fullsr
Teat 1% Critical 5% Critical 18% Critical
Statistic Value Value Value
Z(t) -8.838 -4.380 -3.680 -3.240

Mackinnon approximate p-value for Z{t) = B.9631

. dfuller d{lttgex), lags(@)
Dickey-Fuller test for unit reat Mumber of abs = 19
Interpolated Dickey-Fuller
Test 1% Critieal SX Critieal 18% Critical
Statistie Value Value Value
Z(t) -3.588 -3.750 -3.084 -2.630

Mackinnon approximate p-value for I{t) = 0.08068

. dfuller d{lttgex),trend lags(@)
Dickey-Fuller test for unit reot Mumber of abs = 19
Interpolated Dickey-Fuller
Test 1% Critical S Critical 18% Critical
Statistie Value Value Value
Z(t) -6.782 -4.380 -3.6080 -3.240

Mackinnen approximate p-value for Z{t) = 0.0088
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. *lttgex*
32 . pperron lttgex, lags(@)

Fhillips-Ferron test for mit root Mumber of ohs = a
MNewey-Hest lags = a

Interpolated Ddckey-Fuller

Test 1% Critical 5% Critical 18% Critical

Statistic Value Value value
I{rha) -3.861 -17.288 -12.588 -1, 2898
Z{t) -3.245 -3.758 -3.008 -2.638

Mackinnon approximate p-walse for Z{t) = B.8175
33 . pperron lttgex, lags(@) trend

Fhillips-Ferron test for mit root Mumber of ohs = a
MNewey-Hest lags = a

Interpolated Ddckey-Fuller

Test 1% Critical 5% Critical 18% Critical

Statistic Value Value value
I{rha) -1.792 -22.588 -17.988 -15. 688
Z{t) -4.838 -4.388 -3.608 -3.248

Mackinnon approximate p-walse for Z{t) = B.9631

3 . pperron d{lttgex), lags{@})

Fhillips-Ferron test for mit root Mumber of ohs = 15
MNewey-Hest lags = a
Interpolated Ddckey-Fuller
Test 1% Critical X Critical 18X Critical
Statistic Value Value Value
I{rha) -16.386 -17.208 -12.5088 - 18, 298
It} -3.585 -3.758 -3.008 -2.638

Mackinnon approximate p-walse for Z{t} = O.5858

35 . pperron d{lttgex), lags{@) trend

Phillips-Perron test for it root Mumber of ochs = 19
Newey-Hest lags = a
Interpolated Ddckey-Fuller
Test 1% Critical X Critical 18X Critical
Statistic Value Value Value
I{rha) -27.536 -22.508 -17.988 -15. 688
It} -6. 782 -4.388 -3.608 -3.248

Mackinnon approximate p-walpe for Z{t) = O.0808
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i3
¥ .

41 .

42 .

*1lcol*
dfuller lcoX, lags{@)
bickey-Fuller test for wnit root Mumber of chs = F-:J
= Interpolated Ddckey-Fuller
Test 1% Critical X Critical 18% Critical
Statistic value Value Value
Z(t) -1.841 -3.75@ -3.808 -2.638

Mackinnon approximate p-walse for Z({t) = &.3665

. dfuller lcoZ, trend lags(@)
bickey-Fuller test for wnit root Mumber of ohs = -}
——— Interpolated Ddckey-Fuller
Test 1% Critical 5% Critical 18% Critical
Statistic Value value Value
Z(t) -4, 389 -4.388 -3.608 -3.248

Mackinnon approximate p-walwe for Z(t) = @.9872

dfuller d{lco2), lags(@}
bdckey-Fuller test for wnit root Mumber of chs = 1%
— Interpolated Odckey-Fuller ———
Test 1% Critical X Critical 10X Critical
Statistic Value Value Value
E(t) =3, 667 =1.758 =3. 388 -2.638

MacKinnon approximate p-walwe for Z(t) = @.8846

dfuller d{loo2),trend lags{@)
bickey-Fuller test for wnit root Mumber of ohs = 1%
Interpolated Ddckey-Fuller
Test 1% Critical SX Critical 10X Critical
Statistdc Value Value Value
Z(t) -4,197 -4.388 -3.688 -3.248

Mackinnon approximate p-walse for Z(t) = @.8845
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35 . *lco2*
37 . pperron lcol, lags{@)

Phillips-Ferron test for mmit root Mumber of ochs = -}
Newey-West lags = a

Interpolated Ddckey-Fuller

Test 1% Critical &X Critical 18% Critical

Statistic Value Value Value
Z{rha) -8.951 -17.288 -12. 588 -1d. 288
Fih4] -1.841 -31.758 REW: - -2.638

MacKinnon approximate p-waluee for Z{t) = B.3685
I8 . pperron lcol, lags{@) trend

Phillips-Ferron test for mmit root Mumber of ochs = -}
Newey-West lags = a

Interpolated Ddckey-Fuller

Test 1% Critical &X Critical 18% Critical

Statistic Value Value Value
Z{rha) -1.534 -32.588 -17 . 988 -15. 68
Fih4] -8.389 -4.180 REN -3. 248

MacKinnon approximate p-waluee for Z{t) = B.987F2

3 | pperron d{lcoi), lags{@})

Phillips-Ferron test for mmit root Mumber of ochs = 1%
Newey-West lags = a
Interpolated Ddckey-Fuller
Test 1% Critical &X Critical 18% Critical
Statistic Value Value Value
Z{rha) -17.873 -17.288 -12.588 -1@. 288
I{t) -3.667 -3.7%8 -3.808 -2.638

MacKinnon approximate p-waluve for Z{t) = B.884&

48 . pperron d{lcoi), lags{@) trend

Phillips-Ferron test for mmit root Mumber of ochs = 1%
Newey-West lags = a
Interpolated Ddckey-Fuller
Test 1% Critical &X Critical 18% Critical
Statistic Value Value Value
Z{rha) -19.849 -12.588 -17.988 -15.688
I{t) -4.197 -4.380 -3.608 -3.248

MacKinnon approximate p-walue for Z{t) = B.8845
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41 . *gr*
42 . pperron gr, lags{@)

Fhillips-Perron test for unit root Mumber of obs = -]
Newey-West lags = ]

Interpolated Ddckey-Fuller

Test 1% Critical X Critical 10% Critical

Statistic Value Value Value
I{rha) -5, 058 -17.288 =12.588 -1d. 288
It} -1.647 -31.7%8 -3.aan -2.638

MacKinnon approximate p-waluve for Z(t} = B.4587
41 | pperron qr, lags{@) trend

Fhillips-Perron test for unit root Mumber of obs = -]
Newey-West lags = ]

Interpolated Ddckey-Fuller

Test 1% Critical X Critical 10% Critical

Statistic Value Value Value
I{rha) -9.8083 -12.588 =17.988 -15. Bad
It} -2.341 -4 386 -3GO -3, 240

MacKinnon approximate p-walewe for Z{t} = B.4114

44 . pperron d{gr), lags(@)

Fhillips-Perron test for unit root Mumber of obs = 1%
Newey-West lags = ]
Interpolated Odckey-Fuller
Test 1% Critical 5X Critical 18% Critical
Statistic Value Value value
Z{rha) -29.9%9 -17.208 -12.588 -18. 398
It} -4.552 -3.7%8 -3.808 -2.638

MacKinnon approximate p-waluwe for Z(t) = B.8882

45 . pperron d{gr), lags{@} trend

Fhillips-Perron test for unit root Mumber of obs = 1%
Newey-West lags = [ ]
Interpolated Odckey-Fuller
Test 1% Critical 5X Critical 18% Critical
Statistic Value Value value
Z{rha) -29.953 -12.508 -17.988 -15. 688
It} -4.433 -4.388 -3.608 -3.248

MacKinnon approximate p-walwe for Z(t) = B.8419
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45 . gpis
47 . peerron gpl, lags{e)

Phillips-Farron tTest for wnit

root Musber of obs = b1
Moway-West lags = &

Ieterpolated Dlckhoy-Fuller

Tast 1% Critdical % Critical 18E Critical

Statistic Walua Valua W L
Tirken) =2.871 =37 .20 =312 . 588 =18 . 388
[T) =8 .93% =3 . 758 =3 .88 =3 .63

MacKinnon approximate p-valos
43 . pperron gpl, lags(@) trend

Phillips-Parron tTest for wnit

for Z(t) = B.TH&3

root Musber of obs = b1}
Moway -Wast lags = &

Imterpolated Dlckey-Fullsr

1% Critical 5% Critical 1% Critical

Tast
Sratistic Wal Wal W L
Tirken) =4 B3 =23 588 =37 .98 =15 . 688
I[T) =1 .435 =4 388 =3 . 688 =3 .24
HacKimnon approximate p-vales for Z{i) = B.549F
4% . pperron digpl), lags(@)
Phillipc-Perron Test for wnit root Husbar of obc - 19
Howay -bast lags = B
—————————— Imbterpolated DMckay-Fuller ——
Tast 1% Critical 5% Critical 18% Critical
Sratdistic Wal Wal W L
i) =28 596 =317 . 288 =312.588 =18.288
Z[T) =4 .48% =3.758 =3 .88 =2.63@
MacEinnon approximate p-walee for Z{T) = 5.0
5@ . pperron digpl}, lags(@) trend
Phillips-Ferron Test For wnit root Humbar of obs - i3
Moty - WS T Lags = &
———— Inmterpolated Ddckey-Fuller ——
Tast 1% Critical 5% Critical 18% Critical
Sratdistic Wal Wal W L
i) =21 .653 =22 . 588 =317 .988 =15. 688
Z[T) =q _GEE =4 . 388 =3 . 688 =3. 348

HMacEinnon approdisate @-walos

for Z(t) - S.8ala
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51 .

52

53

54 .

55

ER

*gatis
. poerron gatl, lags(@)

Phillipc-Ferron Test for wnit root Humber of obc - i)

Howay -WesT lags = &

—_— Interpolated Ddcokey-Fullsr
Test 1% Critical 5% Critical 18E Critical
Etatistic Wl i Wil Wia L
Tk =6 . 491 =17 .28 =13 588 =18 . 288
Z(t) =1.779 =3 . 758 =3.888 =3 638

MackKinnon approximate p-valee for Z(t) = BS.2911

. poerron gatl, lags(@) Drend
Phillipc-Ferron Test for wnit root Humber of obc - i)
Howay -WesT lags = &
Interpolated Ddckay-Fuller
Tast 1IX Critical 5% Critical 185 Critical
Statistic Walue Value Valuea
Tk ]) =6 . 434 =33 S8 =17 . 988 =15 . 688
Z(t) =1.7324 =4 388 =3 .688 =3 . 248

MackKinnon appraximate p-valee for Z(t) = BS.7481

poerron digati), lags(@)
Phillipc-Ferron Test for wnit root Humber of obc - 19
Howay -WesT lags = &
Interpolated Ddckay-Fuller
Tast 1IX Critical 5% Critical 185 Critical
Statistic Walue Value Valuea

Tk ]) =18 .834 =17 288 =13 588 =18 . 288
(t]) =3 .94& =3 . 758 =3.888 =3 638

MacKinnon approximate p-valee for Z(t) = B.8819

. poerron digati), lags(@) Trend
Phillipc-Ferron Test for wnit root Humber of obc - 19
Howay -WesT lags = &
Interpolated Ddckay-Fuller
Tast 1IX Critical 5% Critical 185 Critical
Statistic Walue Value Valuea
Tk ]) =18 .3568 =33 S8 =17 . 988 =15 . 688
(t]) =3 .88 =4 388 =3 .688 =3 . 248

MacKinnon approximate p-valee for Z(t) = S.2134

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.813718 0.2087
Test critical values: 1% level -4.498307
5% level -3.658446
10% level -3.268973

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

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

215



Gkl

Method: Least Squares

Date: 07/01/23 Time: 10:53
Sample (adjusted): 2002 2021
Included observations: 20 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.595515  0.211647 -2.813718 0.0120
C 2.77E+08 1.01E+08 2.752824 0.0136
@TREND("2001") -10013162 3670920. -2.727698 0.0143
R-squared 0.330971 Mean dependent var -12685871
Adjusted R-squared 0.252261 S.D. dependent var 60995299
S.E. of regression 52743781 Akaike info criterion 38.53727
Sum squared resid 4,73E+16 Schwarz criterion 38.68663
Log likelihood -382.3727 Hannan-Quinn criter. 38.56643
F-statistic 4.204975 Durbin-Watson stat 2.125004
Prob(F-statistic) 0.032831
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.911330 0.0007
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

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

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

Method: Least Squares

Date: 07/01/23 Time: 10:55
Sample (adjusted): 2003 2021

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.484776  0.251175 -5.911330 0.0000
C 10663183 30864872 0.345480 0.7342
@TREND("2001") -2974288. 2616199. -1.136874 0.2723
R-squared 0.689504 Mean dependent var 3946574.
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Adjusted R-squared 0.650692 S.D. dependent var 1.00E+08
S.E. of regression 59275379 Akaike info criterion 38.77723
Sum squared resid 5.62E+16 Schwarz criterion 38.92635
Log likelihood -365.3836 Hannan-Quinn criter. 38.80246
F-statistic 17.76520 Durbin-Watson stat 2.224901
Prob(F-statistic) 0.000086
Null Hypothesis: INTR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.845049 0.7839
Test critical values: 1% level -3.808546

5% level -3.020686

10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INTR)
Method: Least Squares
Date: 07/01/23 Time: 10:56
Sample (adjusted): 2002 2021
Included observations: 20 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.116117  0.137409 -0.845049 0.4092
C 23304583 44752138 0.520748 0.6089
R-squared 0.038159 Mean dependent var -12685871
Adjusted R-squared -0.015277 S.D. dependent var 60995299
S.E. of regression 61459441 Akaike info criterion 38.80029
Sum squared resid 6.80E+16 Schwarz criterion 38.89987
Log likelihood -386.0029 Hannan-Quinn criter. 38.81973
F-statistic 0.714107 Durbin-Watson stat 2.381630
Prob(F-statistic) 0.409176
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.801623 0.0002
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Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19

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

Method: Least Squares

Date: 07/01/23 Time: 10:56

Sample (adjusted): 2003 2021

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.394747  0.240406 -5.801623 0.0000
C -20477463 14346753 -1.427324 0.1716
R-squared 0.664422 Mean dependent var 3946574.
Adjusted R-squared 0.644682 S.D. dependent var 1.00E+08
S.E. of regression 59783117 Akaike info criterion 38.74965
Sum squared resid 6.08E+16 Schwarz criterion 38.84906
Log likelihood -366.1216 Hannan-Quinn criter. 38.76647
F-statistic 33.65883 Durbin-Watson stat 2.136460
Prob(F-statistic) 0.000021
Null Hypothesis: INTR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.767404 0.2235
Test critical values: 1% level -4.498307

5% level -3.658446

10% level -3.268973
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 2.36E+15
HAC corrected variance (Bartlett kernel) 2.16E+15

Phillips-Perron Test Equation
Dependent Variable: D(INTR)
Method: Least Squares
Date: 07/01/23 Time: 10:59
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Sample (adjusted): 2002 2021
Included observations: 20 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.595515  0.211647 -2.813718 0.0120
C 2.77E+08 1.01E+08 2.752824 0.0136
@TREND("2001") -10013162 3670920. -2.727698 0.0143
R-squared 0.330971 Mean dependent var -12685871
Adjusted R-squared 0.252261 S.D. dependent var 60995299
S.E. of regression 52743781 Akaike info criterion 38.53727
Sum squared resid 4, 73E+16 Schwarz criterion 38.68663
Log likelihood -382.3727 Hannan-Quinn criter. 38.56643
F-statistic 4.204975 Durbin-Watson stat 2.125004
Prob(F-statistic) 0.032831
Null Hypothesis: INTR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.767404 0.2235
Test critical values: 1% level -4.498307

5% level -3.658446

10% level -3.268973
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 2.36E+15
HAC corrected variance (Bartlett kernel) 2.16E+15
Phillips-Perron Test Equation
Dependent Variable: D(INTR)
Method: Least Squares
Date: 07/01/23 Time: 10:59
Sample (adjusted): 2002 2021
Included observations: 20 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.595515  0.211647 -2.813718 0.0120
C 2.77E+08 1.01E+08 2.752824 0.0136
@TREND("2001") -10013162 3670920. -2.727698 0.0143
R-squared 0.330971 Mean dependent var -12685871
Adjusted R-squared 0.252261 S.D. dependent var 60995299
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S.E. of regression 52743781 Akaike info criterion 38.53727
Sum squared resid 4.73E+16 Schwarz criterion 38.68663
Log likelihood -382.3727 Hannan-Quinn criter. 38.56643
F-statistic 4.204975 Durbin-Watson stat 2.125004
Prob(F-statistic) 0.032831
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 18 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic -14.39659 0.0001
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19

Residual variance (no correction) 2.96E+15
HAC corrected variance (Bartlett kernel) 2.15E+14
Phillips-Perron Test Equation

Dependent Variable: D(INTR,2)

Method: Least Squares

Date: 07/01/23 Time: 11:01

Sample (adjusted): 2003 2021

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.484776  0.251175 -5.911330 0.0000

C 10663183 30864872 0.345480 0.7342
@TREND("2001") -2974288. 2616199. -1.136874 0.2723
R-squared 0.689504 Mean dependent var 3946574.
Adjusted R-squared 0.650692 S.D. dependent var 1.00E+08
S.E. of regression 59275379 Akaike info criterion 38.77723
Sum squared resid 5.62E+16 Schwarz criterion 38.92635
Log likelihood -365.3836 Hannan-Quinn criter. 38.80246
F-statistic 17.76520 Durbin-Watson stat 2.224901
Prob(F-statistic) 0.000086

Null Hypothesis: INTR has a unit root
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Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.577178 0.8550
Test critical values: 1% level -3.808546

5% level -3.020686

10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 3.40E+15
HAC corrected variance (Bartlett kernel) 2.48E+15
Phillips-Perron Test Equation
Dependent Variable: D(INTR)
Method: Least Squares
Date: 07/01/23 Time: 11:01
Sample (adjusted): 2002 2021
Included observations: 20 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.116117  0.137409 -0.845049 0.4092
C 23304583 44752138 0.520748 0.6089
R-squared 0.038159 Mean dependent var -12685871
Adjusted R-squared -0.015277 S.D. dependent var 60995299
S.E. of regression 61459441 Akaike info criterion 38.80029
Sum squared resid 6.80E+16 Schwarz criterion 38.89987
Log likelihood -386.0029 Hannan-Quinn criter. 38.81973
F-statistic 0.714107 Durbin-Watson stat 2.381630

Prob(F-statistic) 0.409176

Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.241249 0.0001
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Residual variance (no correction) 3.20E+15
HAC corrected variance (Bartlett kernel) 2.10E+15

Phillips-Perron Test Equation

Dependent Variable: D(INTR,2)

Method: Least Squares

Date: 07/01/23 Time: 11:02

Sample (adjusted): 2003 2021

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.394747  0.240406 -5.801623 0.0000

C -20477463 14346753 -1.427324 0.1716
R-squared 0.664422 Mean dependent var 3946574.
Adjusted R-squared 0.644682 S.D. dependent var 1.00E+08
S.E. of regression 59783117 Akaike info criterion 38.74965
Sum squared resid 6.08E+16 Schwarz criterion 38.84906
Log likelihood -366.1216 Hannan-Quinn criter. 38.76647
F-statistic 33.65883 Durbin-Watson stat 2.136460
Prob(F-statistic) 0.000021

oY) 73 saill Lial) ps (i) da o yyan ilii 2 M0 Gatal

VAR Lag Order Selection Criteria

Endogenous variables: LOGINTR LOGCO2 LOGTTGEX
Exogenous variables: C

Date: 06/29/23 Time: 21:23

Sample: 2001 2021

Included observations: 20

Lag LogL LR FPE AlC sC HQ
0 0.101920 NA 0.000268  0.289808  0.439168  0.318965
1 65.32435  104.3559* 9.86e-07* -5.332435* -4.734996* -5.215808*

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
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FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

A 5 gaill Lial) ppilil) o s zilii (311) galell

VAR Lag Order Selection Criteria
Endogenous variables: INTR QATIN QPI QR
Exogenous variables: C

Date: 06/29/23 Time: 21:39

Sample: 2001 2021

Included observations: 20

Lag LogL LR FPE AIC SC HQ
0 -380.1078 NA 5.65e+11 38.41078 38.60993 38.44966
1 -326.2597 80.77223* 1.34e+10*  34.62597* 35.62170* 34.82035*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(VAR) A 3 paill fial] L5l iy yian geilis (4111 Galal

VAR Lag Order Selection Criteria
Endogenous variables: LOGINTR LOGCO2 LOGTTGEX
Exogenous variables: C
Sample: 2001 2021

Included observations: 18

Lag LogL LR FPE AIC SC HQ

0 10.59984 NA 8.63e-05  -0.844426 -0.696031 -0.823965
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1 63.43097 82.18177*
2 68.35305 6.015871
3 78.85461 9.334722

6.77e-07*

1.19e-06

1.35e-06

-5.714553* -5.120972* -5.632706*
-5.261450  -4.222683  -5.118218

-5.428290  -3.944337  -5.223673

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(VAR) 7 gad i &l 1(5-11T) Galall

Vector Autoregression Estimates

Sample (adjusted): 2002 2021

Included observations: 20 after adjustments

Standard errors in () & t-statistics in [ ]

LOGINTR LOGCO2  LOGTTGEX
LOGINTR(-1) 0.304383 -0.010530 -0.008380
(0.23097) (0.02040) (0.08236)
[1.31786] [-0.51615] [-0.10175]
LOGCO2(-1) -2.229005 0.812392 -0.192421
(1.03578) (0.09149) (0.36937)
[-2.15200] [ 8.87945] [-0.52095]
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LOGTTGEX(-1) 0.585651 0.068001 0.930733
(0.42624) (0.03765) (0.15200)
[ 1.37401] [ 1.80614] [ 6.12326]
Cc 38.44831 2.308287 2.616231
(14.9974) (1.32473) (5.34820)
[ 2.56367] [ 1.74246] [ 0.48918]
R-squared  0.708856 0.989375 0.948520
Adj. R-squared  0.654267 0.987383 0.938867
Sum sq. resids  1.574506 0.012285 0.200230
S.E. equation  0.313698 0.027709 0.111868
F-statistic ~ 12.98522 496.6275 98.26665
Log likelihood -2.960863 45.57246 17.66144
Akaike AIC  0.696086 -4.157246 -1.366144
Schwarz SC  0.895233 -3.958100 -1.166998
Mean dependent  19.40854 11.73625 1.969475
S.D. dependent  0.533509 0.246685 0.452447
Determinant resid covariance (dof adj.)  5.71E-07
Determinant resid covariance  2.92E-07
Log likelihood  65.32435
Akaike information criterion  -5.332435
Schwarz criterion  -4.734996
Number of coefficients 12

81 sall I Tl Y il 1(6-111) Galall
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VAR Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: No residual autocorrelations up to lag h

Included observations: 20

Lags Q-Stat Prob.* Adj Q-Stat Prob.* df
1 3.620415 - 3.810963 - -
2 6.135211 0.7263 6.605181 0.6781 9
3 11.25133 0.8834 12.62414 0.8134 18
4 20.25787 0.8198 23.88232 0.6368 27

*Test is valid only for lags larger than the VAR lag order.

df is degrees of freedom for (approximate) chi-square distribution

VAR (1) g3sell iftgtalt sllaxSU g1t bsys LMyt o(7-I1T) goelly

VAR Residual Serial Correlation LM Tests
Sample: 2001 2021

Included observations: 20

Null
hypothesi
s: No
serial
correlatio
natlagh

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 4.279178 9 0.8921 0.451793 (9, 26.9) 0.8936
2 2.379675 9 0.9839  0.243383 (9, 26.9) 0.9842

3 4.388258 9 0.8841  0.464160 (9, 26.9) 0.8856
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4 15.26595 9 0.0839 1.949460 (9, 26.9) 0.0872
Null
hypothesi
s: No
serial
correlatio
n at lags
1toh
Lag LRE* stat df Prob. Rao F-stat df Prob.
1 4.279178 9 0.8921 0.451793 (9, 26.9) 0.8936
2 11.42623 18 0.8754  0.569809 (18, 23.1) 0.8867
3 27.74608 27 0.4242  0.970252 (27, 15.2) 0.5431
4 38.58190 36 0.3536  0.758725 (36, 6.6) 0.7283

*Edgeworth expansion corrected likelihood ratio statistic.

bl &) gl il 1 (8-111) (3alall

VAR Residual Normality Tests
Orthogonalization: Residual Correlation (Doornik-Hansen)
Null Hypothesis: Residuals are multivariate normal
Sample: 2001 2021

Included observations: 20

Component  Skewness Chi-sq df Prob.*
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1 -1.067171 4.773235 1 0.0289
2 0.591221 1.654156 1 0.1984
3 -0.296215 0.435749 1 0.5092
Joint 6.863140 3 0.0764
Component Kurtosis Chi-sq df Prob.
1 4.855623 1.490307 1 0.2222
2 2.750638 0.028462 1 0.8660
3 1.820963 2.207570 1 0.1373
Joint 3.726339 3 0.2926
Component Jarque-Bera df Prob.
1 6.263542 2 0.0436
2 1.682618 2 0.4311
3 2.643318 2 0.2667
Joint 10.58948 6 0.1019

VAR (1) L u> oyl o jlest ((9-TIT) gl

VAR Residual Heteroskedasticity Tests (Levels and Squares)

estimation

Date: 10/01/23 Time: 23:12

Sample: 2001 2021

*Approximate p-values do not account for coefficient
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Included observations: 20

Joint test:
Chi-sq df Prob.
42.95120 36 0.1979

duoedl Ayl oty
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Ll yal) ) ppiia ) jdicd) (10X ) Gatal!

2 . "ADF with intercept at lewel®
1 . "ADF with intercept and trend at level®
4 . "ADF with intercept at first difference®
5 . "ADF with intercept and trend at first difference*
B .
7 . *lintr*
8 . dfuller lintr, lags{@)
Dickey-Fuller test for unit root Mumber of ohs = i}
—— Interpolated Didckey-Fuller
Test 1% Critical 5% Critdcal 18% Critical
Statistic value Walue Value
() BN -] =3.758 -3.888 =2.638

Mackinnon approximate p-wvalue for I{t) = 8.9513

% . dfuller lintr, trend lags(a)

Dickey-Fuller test for unit root Mumber of ohs = i}
Interpolated Ddckey-Fuller
Test 1% Critical 5% Critdcal 1% Critical
Statistic value Walue Value
I(t) -k.8a3 -4.388 -3.608 =3.244

Mackinnon approximate p-wvalue for I{t) = B.6808

18 . dfuller d{lintr}, lags(@)

Dickey-Fuller test for unit root Number of ohs = 19
— Interpolated Ddckey-Fuller ——————
Test 1% Critical 5% Critdcal 1% Critical
Statistic Value Walue Value
I(t) =-4.239 =3.758 -3.888 =1.6389

Mackinnon approwimate p-value for Z{t) = B.8886

11 . dfuller dilintr},trend lags{@)

Dickey-Fuller test for unit root Number of phs = 19
Interpolated Ddckey-Fuller
Test 1% Critical 5% Critical 1% Critical
Statistic Value Walue Value
I(t) =4 . 188 =4, 388 =3.6088 =3.248

Mackinnon approvimate p-value for Z{t) = B.0847
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32 . *lttgex*
33 . dfuller lttgex, lags(8)

Dickey-Fuller test for unit root MNumber of ohs = m
——— Interpolated Ddckey-Fuller —————
Test 1% Critical 5% Critical 1% Critical
Statistic value Walue Value
I(t) B.186 =3.758 -3.888 =2.63%

Mackinnon approximate p-wvalue for I{t) = 8.9714

i .
35 . dfuller lttgex, trend lags{@)
Dickey-Fuller test for unit root Mumber of ohs = |
Interpolated Ddckey-Fuller
Test 1% Critical 5X Critical 188 Critical
Statistic Value Walue Value
() =1.978 -4, 388 =3.688 =3.248

Mackinnon approximate p-walue for I{t) = B.6175

36 . dfuller dilttgex), lags(@)

Dickey-Fuller test for unit root MNumber of ohs = 19
Interpolated Ddckey-Fuller
Test 1% Critical 5% Critical 1% Critical
Statistic value Walue Value
I(t) =5.628 =3.758 -3.888 =2.63%

Mackinnon approximate p-wvalue for I{t) = B.8898

37 . dfuller d{lttgex),trend lags(@)

Dickey-Fuller test for unit root MNumber of ohs = 19
—————— Interpolated Dickey-Fuller
Test 1% Critical 5% Critical 1% Critical
Statistic Value Walue Value
I(t) =6.114 ] =3.688 =3.248

Mackinnon approximate p-value for Z{t) = B.0888
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g . *lood*
39 . dfuller lco2, lags{8)

Dickey-Fuller test for umit root Mumber of obs = A
Interpolated Ddckey-Fuller
Test 1% Critical SX Critical 18% Critical
Statdstic Value value value
ZI:t:I =Z.164 -3.758 =-3.988 =2.638

Mackinnon approwimate p-walwe for Z{t) = B.2198

48 . dfuller lcoZ, trend lags{B)

Dickey-Fuller test for umit root Mumber of obs = A
Interpolated Ddckey-Fuller
Test 1% Critical 5X Critical 18% Critical
Statictic Value value value
z(t) =B.272 -4, 388 -3. 688 =3. 248

Mackinnon approximate p-walue for Z{t)} = B.9591

41 . dfuller d{lco2), lags{®)

mickey-Fuller test for umit root Mumber of ohs = 19
Interpolated Dickey-Fuller
Test 1% Critical 5% Critical 18% Critical
Statdstic Value Walue value
z(t) -3, 588 -3.758 -3.888 =2.638

Mackinnon approximate p-walue for Z{t) = B.8878

42 . dfuller dilco2),trend lags(@)

mickey-Fuller test for umit root Mumber of ohs = 19
Interpolated Ddckey-Fuller
Test 1% Critical 5X Critical 18% Critical
Statistic Value value value
() =4.641 -4, 388 -3.688 =3.248

Mackinnon approximate p-walue for I{t} = B.88@3

43 . *gr*
44 | dfuller gr, lags{@)
mickey-Fuller test for umit root Mumber of ohs = a
Interpolated Ddckey-Fuller
Test 1% Critical 5X Critical 18% Critical
Statictic Value value value
z(t) =1.315 -3.758 -3.888 =2.638

Mackinnon approximate p-walue for ZI{t) = B.6Z23
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&4 . dfuller gr, Lagai@)
Dickny-Fuller text for enit root Fumbar of oy = 2
Interpolated 0dchay-Fuller
Taxt 1% Critdical 5% Critical 1ok Critical
Statistic wWalus ‘mlew Walem
F{L3] -1.51% 1.7 -1 -2.EM0
BacKimnon approcimats p-valme for I(t] = B.8223
Monday February 15 82:57:11 2009 Page T
4% . dfuller gr, tresd Lagas}
Ddchoay-Fuller test for mit oot Fambar of oty = EL]
————— Intarpolated Dichay-Tuller =———
Tk 15 Critical 5% Critical 1k fritical
Statixtic waluw Wl Value
EIEY] -1.EaE ] ] -3.z40
MacKinnon approcimsts p-veloe for Ift] = @.2405
&6 . dfulles digr), lagsie)
Ddciony-Fuller test for wnit root Famber of otk = 13
——————— Intarpolated Ddchey-Fuller
Tt IX Critical 5% Critical 1K fritical
Statintie waluw L Value
FICH] -3.T20 AT -1.00) -1.6M
Fackimon approcimits p-valwe for Ift) - @.0@IN
a7 . dfuller digri,treed Laga{o}
Cdcloay-Fuller test for wnit root Fumbar of obs = 1]
= Interpolated Ddchey-Fuller
Tat 1k critdeal ak Critical 1k Critical
Statiwntic Walus Walew Valew
FICH] -B.EIS T -1.E -3.240
MacKimmon approcimats p-valoe for Ift) = @.9149
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&5 . "gei*
4y . dfuller gpi, lagsie)

Cdcloay-Fuller test for wnit root Fumbar of obs = FL
— Interpolated Ddchey-Tuller ———
Tawk 1% Critdcal 5K Crdtical 1k Critical
Statistic Walus Walue Valuw
FICH] 8578 AT -1 -2.E30
MacKimmon approximats p-valwe for Ift) = @.7630
50 . dfuller qpi, trend lagain)
Ddcioy-Fuller test for mnit root Fambar of b = m
—— Interpolated Ddckey-Fuller
Teat 1% critdcal 5% Critical 1ok Critical
Statistle walus Wl Valuw
FICY) 1.7 T -1 -3.240
MazKimmon approximats p-valoe for I(t) = 2.9@29
Fonday February 1E 82:57:11 2008 Page B
51 . dfuller digpd), Laegs (o}
Ddciony-Fuller test for enit rook Fumbar of ok = 13
——————— Interpolated Dackey-Fuller
Teat 1% critdcal 5% Critical 1ok Critical
Statistic Valus Walow Valum
F{E3] BT 1.7 -1.00a -2.EM0
BacKinnon approximite p-valme for I(t] = @.Q@34
51 . dfuller digei), trend laguin)
Ddciony-Fuller text for enit rook Fumbar of cby = 13
— Interpolated Ddchey-Fuller
Teat 1% critdcal 5% Critical 1k Critical
Statistic Valus Walow Valum
(g -%.EA3 -4 38 - 1.0 -3.240

MacKimmon approvimsts p-value for I(t] = @.0128

234



2% . dfuller qatd, trend Lagu{@)

Dickay-Fuller text for enit root Fumtar of oty = m
——————— Interpolated Cickey-Tuller ——————
Text 1% critical 3% Critical K Critical
Statistic Wi lus Wl Vialum
FICH] -1.638 T -3.50a -3.240

Mackinmmon approcimstes p-valee for I(t) = 27506

56 . dfuller digati), lagsin)

Ddckay-Fulles text for wnit reot Fumtar of oty = i}
—— Interpalated Ddchey-ruller
Test 1% Critical 5% Critical 1k Critical
Statistic valuw Wl Value
EICY) 4137 3.7 -1.eea -z.EM0

Backimon approcimsts p-valoe for I(t] = R.AME

Fonday February 15 82:57:11 2008  Page 9

57 . dfuller digati),trend Laga{a)

Hdciony-Fuller text for wnit root Fmtsr of cba = pi}
—————— Intarzolated Cichey-Tuller ——
Text 1E Critical 5K Critical 1K Crigical
Statintie valuw Wb Value
I(th 4138 -4, 200 - 1.6 -3.240

Mackimon approcimsts p-valoe for I(t) = R.RE1Z

=B .
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EY BT, I Ty N1

W

1B

. PP with intercept at lewel*

- "PP with intercept and trend at level®

. *PF with intercept at first difference*

. *PF with intercept and trend at first difference*
- *lintr*

. pperron lintr, lags{@)

Phillips-Perron test for wundt root Mumber of ohs = 4
Mewey-West lags = a

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 18% Critical

Statictic Value value Value
Zirka} -8.184 =17.298 -12.588 -18. 288
zit) -8 BEE -3.758 -3.888 ~2.634

Mackinnon approwimate p-walwe for Z{t) = B.9513
. pperron lintr, lags{@) trend

Phillips-Perron test for unit root Mumber of obs - a
Meowey-West lags = a

—— Interpolated Ddckey-Fuller
Test 1% Critical SX Critical 10% Critical

Statistic Value Value Value
Z{rka) =5.9@3 -12.5a8 =17.988 -15.688
Z(t) =-2.893 -4,388 -3.688 =3.249

Mackinnon apprawimate p-walue for I{t) = B.6888
. pperron dilintr), lags{a)

Phillips-Perron test for undt root Mumber of obs = i3
Newey-West lags = a

—— Interpolated Ddckey-Fuller
Test 1% Critical sX Critical 18K Critical

Statistic Value value value
Zirha} =28.887 =17.3a8 =12.588 =18.288
It) =4.239 =3.758 =3.888 =1.638

Mackinnon approwimate p-walse for Z{t) = B.6886
. pperron dilintr), lags{d) trend

Phillips-Perron test for unit root Mumber of ohs = 13
Mewey-West lags = a

—— Interpolated Ddckey-Fuller ——M—
Test 1% Critical 5X Critical 1% Critical

Statistic Value Yalue Value
Z{rha) =28.385 =12.508 =17.988 -15.68a
) =-4.188 -4, 388 -3.688 =3.248

Mackinnon approximate p-walue for I{t) = B.884F
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31 . *lttgex*
32 . pperron lttgex, lags(@)

Phillips-Perron test for undt root Mumber of ohs = a
Mewey-West lags = a
——— Interpolated Dickey-Fuller
Test 1% Critical 5% Critical 1% Critical
Statistic Value Value Value
Z{rha} B.318 -17.298 -12.588 -18.288
ZI:t:I B.186 -3.758 =-3.988 -2.639

Mackinnon approwimate p-valwe for Z{t) = B.9714
33 . pperron lttgex, lags(B) trend

Phillips-Ferron test for unit root Mumber of obs = a
Mewey-West lags = a

Interpolated DdckeysFuller

Test 1¥ Critical SX Critical 1% Critical

Statistic Value walue vallue
Z{rha) =6.353 -X2.588 =17.988 =-15.688
I(t) =1.9748 -4.388 =3.608 =3.248

Mackinnon apprawimate p-valse for I{t} = B.6175
34 . pperron dilttgex), lags{@)

FPhillips-Ferron test faor unit root Mumber of obs = 13
Mewey-West lags = a

Interpolated Ddckey-Fuller

Test 1% Critical 5% Critical 1% Critical

Statistic Value Value Value
Z{rha) =24.681 =17.288 =12.508 =18.3288
I(t) =5.628 =31.758 =3.888 =2.638

Mackinnon approwimate p-valwe for Z{t) = B.0888
35 . pperron dilttgex), lags(@) trend

Phillips-Ferron test for unit root Mumber of ohs = 19
Mewey-MWest lags = a

Interpolated Ddckey-Fuller

Test 1% Critical 5% Critical 1% Critical

Statistic Value Walue Value
I{rha) =26.629 =12.588 =17.988 -15.688
Z(t) =6.114 -4, 388 -3.688 =3, 248

Mackinnon approximate p-valwe for IZ{t} = B.0808

237



Sl

Monday February 18 B4:56:15 2819 Fage 7

36 . *lco2*
37 . pperron loo2, lags(e)

Phillips-Perron test for wnit root Mumber of obs = I
Newey-West lags = a

Interpalated Ddckey-Fuller

Test 1% Critical X Critical 185 Critical

Statistic Value value WValue
Z({rha) =1.945 =-17.298 -12.588 -18. 289
It) =Z.164 =3.758 =3.888 =21.638

Mackinnon approwimate p-value for Z{t) = B.2198

38 . pperron lcol, lags(@) trend

Phillips-Perron test for wnit root Mumber of obs = i}
Mewey-West lags = a
——————— Interpolated Ddckey-Fuller ———
Test 1% Critical 5X Critical 1% Critical

Statistic Value Walue Value
Z{rha} ~B.681 =12.588 =17.988 ~15. 68
Z(t) =-B.272 -4.388 -3.688 =3.248

Mackinnon approximate p-walue for Z{t) = B.95a1
3% . pperron dilcoi), lags{@)
Phillipz-Perron test for unit root Mumber of ohs = 19
Mewey-West lags = @
Interpolated Ddckey-Fuller

Test 1% Critical 5% Critical 18% Critical

Statistic value value Value
Z{rha} -16.377 =17 .08 -12.588 -18. 288
ZI:t:I =3.586 =3.758 =3.988 =2.638

Mackinnon appraximate p-value for Z{t) = B.8878
28 . pperron dilcal), lags{@) tremd
Phillips-Perron test for wndt root Mumber of ohs = 13
Newey-West lags = a
Interpolated Ddckey:Fuller

Test 1% Critical SX Critical 185 Critical

Statdstic Value Value WValue
Z{rha) =21.855 -12.598 =17.3988 -15. 688
Z(t) =4.641 -4, 388 =3.688 =3.244

Mackinnon appravimate p-value for I{t) = B.8889
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Monday February 15 @9:56:15 2819 Fage 8

41 . qrt
42 . pperron gr, lags{@)
Phillips-Perron test for wnit root Mumber of obs = m
Newey-West lags = a
= Interpolated Ddckey:Fullen —————
Test 1% critical 5X Critical 188 Critical
Statistic Value walue value
Z{rta) -3.831 =17 .298 -12.588 =18, 388
I(t) =1.315 =3.758 -3.0988 =2.638
Mackinnon approwimate p-value for I{t) = B.6223
43 . pperron gr, lags{@) trend
Phillips-Perron test for wnit root Mumber of ohs = m
Newey-West lags = a
——————— Interpolated Ddckey-Fuller —————o
Test 1% Critical 5% Critical 188 Critical
Statistic Value Value WValue
Z(rha} =3.2487 =22.598 =17.988 =15. 68
I(t) =1.826 -4.388 -3.608 =3.244
Mackinnon approsimate p-value for Z{t) = B.9485
44 . pperron digr}, lags{a}
Phillips-Perron test for wnit root Number of phs = 19
Newey-West lags = a
Interpolated Ddckey-Fuller
Test 1% Critical 5% Critdcal 18% Critical
Statistic value Walue Value
Z(rha} -17.387 =17.298 -12.508 -18. 26
Z(t) =3.726 =31.758 -3.988 -2.638
Mackinnon approximate p-wvalue for I{t) = B.8838
45 . pperron digr}, lags{d) trend
Phillips-Perron test for wnit root Mumber of ohs = 13
Newey-West lags = a
Interpolated Ddckey-Fuller
Test 1X critical 5X Critical 188 Critical
Statictic value value Value
Z{rha) -18.172 ~21.588 -17.98@ ~15. 688
EI:t:I =3.835 -4.388 =3.688 =3.2449

Mackinnon approvimate p-value for I{t) = B.8149
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46 . *gpi*
47 . pperron gpi, lags(a@)

Phillips-Perron test for wnit root Mumber of ohs = a
Newey-West lags = a

Interpolated Ddckey:Fuller

Test 1% Critical 5X Critdcal 18% Critical

Statistic Value Walue Value
Z{rta) =3.3283 =17 .298 -12.588 =-18. 388
Z(t) =-@.973 =3.758 -3.988 =2.63%9

Mackinnon approvimate p-value for Z{t) = B.7638

48 . pperron gpi, lags(@) trend

Phillips-Perron test for wnit root Mumber of ohs = m
Newey-=West lags = a
—————— Interpolated Dickey-Fulleqr —————o
Test 1% Critical 5X Critdcal 185 Critical

Statistic Value Value Walue
Z{rha} =4, 867 =22.598 =17.988 =1%. 68
I(t) =1.236 -4 .388 -3.688 =3.3248

Mackinnon approwimate p-value for Z{t) = B.9829
45 . pperron digpi), lags(@)
Phillips-Perron test for wnit root Number of ohs = 19
Newey-West lags = a
Interpolated Ddckey-Fuller

Test 1% Critical 5% Critdcal 1% Critical

Statistic value Walue value
Z(rha} =1T7.448 =17 .298 =12.588 =18. 268
() =3.754 -3.758 -3.988 -2.638

Mackinnon approximate p-wvalue for I{t) = B.8833
58 . pperron digpi), lags(@) trend
Phillips.Perron test for unit root Number of ohs = 19
Newey-West lags = @
Interpolated Ddckey-Fuller

Test 1% Critical 5% Critical 18% Critical

Statistic value value Value
Z{rha} -12.437 -22.598 -17.988 -15. 688
Elft:l -3.883 -4.388 =3.6088 =3.2449

Mackinnon approximate p-wvalue for I{t) = 9.8128
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51 . *gati®
52 . pperron gati, lags(B)

Phillips-Ferron test for wnit root Mumber of obs = 8
Mewey-West lags = a
= Interpalated Ddckey-Fuller
Test 1% Critical SX Critical 108 Critical
Statistic Value walue value
Z{rkaj =3.928 =17.298 =12.588 -18.28a
Z(th ~1.B88 =3.758 =3.988 =2.638
Mackinnon appravimate p-value for I{t) = 9.7197
53 . pperron gati, lags(@) trend
Phillips-Ferrocn test for unit root Mumber of obs = 8
Newey-West lags = a
—————— Interpolated Ddckey-Fuller ———
Test 1% Critical sX Critical 18% Critical
Statistic Value value value
Zirka} ~6.438 =12.588 =17 .988 -15. 688
z(th -1.698 -4.388 -3.688 =-3.248
Mackinnon approvimate p-wvalue for Z{t) = B.7516
54 . pperron digati), lags{@)
Phillips-Perron test for unit root Mumber of phs = 19
Mewey-West lags = a
Interpalated Ddckey-Fuller
Test 1% Critical 5X Critical 18% Critical
Statistic Value value value
Z{rka) -15.694 -17.2a8 -12.588 -18.289
it -4.227 =3.758 =3.988 =2.638
Mackinnon approximate p-wvalue for I{t) = B.8846
55 . pperron digati), lags({@) tremd
Phillips-Perron test for unit root Mumber of ohs = 13
Nowey-West lags = a
Interpalated Ddckey-Fuller
Test 1% Critical SX Critical 188 Critical
Statictic Value value value
Zirkaj -28.413 -IZ2.598 =17 .388 -15.688
Z(t) -4.2939 -4.388 =3.6088 =3.249
Mackinnon approvimate p-value for IZ{t) = B.B@32
Null Hypothesis: INTR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.188403 0.4700
Test critical values: 1% level -4.498307
5% level -3.658446
10% level -3.268973

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INTR)
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Method: Least Squares

Date: 07/01/23 Time: 13:09

Sample (adjusted): 2002 2021

Included observations: 20 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.382959  0.174995 -2.188403 0.0429
C -642.5158  1972.745 -0.325696 0.7486
@TREND("2001") 729.0807 322.1163 2.263409 0.0370
R-squared 0.239008 Mean dependent var 1295.733
Adjusted R-squared 0.149480 S.D. dependent var 4548.821
S.E. of regression 4195.089 Akaike info criterion 19.65870
Sum squared resid 2.99E+08 Schwarz criterion 19.80806
Log likelihood -193.5870 Hannan-Quinn criter. 19.68785
F-statistic 2.669633 Durbin-Watson stat 2.122155
Prob(F-statistic) 0.098114
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.985633 0.0345
Test critical values: 1% level -4.728363

5% level -3.759743

10% level -3.324976

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 15

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

Method: Least Squares

Date: 07/01/23 Time: 13:10

Sample (adjusted): 2007 2021

Included observations: 15 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

D(INTR(-1)) -3.876267 0.972560 -3.985633 0.0040
D(INTR(-1),2) 2.709708 0.996709 2.718655 0.0263
D(INTR(-2),2) 2.265293 0.828434 2.734428 0.0257
D(INTR(-3),2) 2.278592 0.616296 3.697234 0.0061
D(INTR(-4),2) 2.162629 0.432856 4.996189 0.0011
C -8241.551  4079.717 -2.020128 0.0780
@TREND("2001") 1109.694 418.6078 2.650916 0.0292
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R-squared 0.921780 Mean dependent var 517.8444
Adjusted R-squared 0.863114 S.D. dependent var 8097.103
S.E. of regression 2995.773 Akaike info criterion 19.15252
Sum squared resid 71797261 Schwarz criterion 19.48294
Log likelihood -136.6439 Hannan-Quinn criter. 19.14900
F-statistic 15.71250 Durbin-Watson stat 2.330069
Prob(F-statistic) 0.000494
Null Hypothesis: INTR has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.419459 0.8879
Test critical values: 1% level -3.808546

5% level -3.020686

10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INTR)
Method: Least Squares
Date: 07/01/23 Time: 13:10
Sample (adjusted): 2002 2021
Included observations: 20 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
INTR(-1) -0.041098 0.097978 -0.419459 0.6798
C 1909.271 1794.702 1.063837 0.3015
R-squared 0.009680 Mean dependent var 1295.733
Adjusted R-squared -0.045338 S.D. dependent var 4548.821
S.E. of regression 4650.795 Akaike info criterion 19.82210
Sum squared resid 3.89E+08 Schwarz criterion 19.92168
Log likelihood -196.2210 Hannan-Quinn criter. 19.84154
F-statistic 0.175946 Durbin-Watson stat 2.279135
Prob(F-statistic) 0.679844
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -4.719576 0.0437
Test critical values: 1% level -3.959148

5% level -3.081002

10% level -2.681330
*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 15

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INTR,2)
Method: Least Squares
Date: 07/01/23 Time: 13:11
Sample (adjusted): 2007 2021
Included observations: 15 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.596774  0.587141 -2.719576 0.0236
D(INTR(-1),2) 0.323999 0.553538 0.585325 72700.
D(INTR(-2),2) 0.437522 0.593430 0.737276 97040.
D(INTR(-3),2) 1.041724 0.520286 2.002212 0.0763
D(INTR(-4),2) 1.524211 0.464760 3.279563 0.0095
C 2169.176 1427.859 1.519181 0.1630
R-squared 0.853069 Mean dependent var 517.8444
Adjusted R-squared 0.771441 S.D. dependent var 8097.103
S.E. of regression 3871.052 Akaike info criterion 19.64961
Sum squared resid 1.35E+08 Schwarz criterion 19.93283
Log likelihood -141.3721 Hannan-Quinn criter. 19.64660
F-statistic 10.45066 Durbin-Watson stat 1.450489
Prob(F-statistic) 0.001526
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Null Hypothesis: INTR has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.188420 0.9254
Test critical values: 1% level -3.808546

5% level -3.020686

10% level -2.650413
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 19466902
HAC corrected variance (Bartlett kernel) 14032360
Phillips-Perron Test Equation
Dependent Variable: D(INTR)
Method: Least Squares
Date: 07/01/23 Time: 13:17
Sample (adjusted): 2002 2021
Included observations: 20 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
INTR(-1) -0.041098  0.097978 -0.419459 0.6798
C 1909.271 1794.702 1.063837 0.3015
R-squared 0.009680 Mean dependent var 1295.733
Adjusted R-squared -0.045338 S.D. dependent var 4548.821
S.E. of regression 4650.795 Akaike info criterion 19.82210
Sum squared resid 3.89E+08 Schwarz criterion 19.92168
Log likelihood -196.2210 Hannan-Quinn criter. 19.84154
F-statistic 0.175946 Durbin-Watson stat 2.279135

Prob(F-statistic) 0.679844

Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.044867 0.0008
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Residual variance (no correction) 19364621
HAC corrected variance (Bartlett kernel) 19364621

245



a3l

Phillips-Perron Test Equation

Dependent Variable: D(INTR,2)

Method: Least Squares

Date: 07/01/23 Time: 13:18

Sample (adjusted): 2003 2021

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.260280  0.249814 -5.044867 0.0001
Cc 1609.401 1093.163 1.472243 0.1592
R-squared 0.599535 Mean dependent var 416.5352
Adjusted R-squared 0.575979 S.D. dependent var 7144.353
S.E. of regression 4652.184 Akaike info criterion 19.82736
Sum squared resid 3.68E+08 Schwarz criterion 19.92678
Log likelihood -186.3599 Hannan-Quinn criter. 19.84419
F-statistic 25.45068 Durbin-Watson stat 2.006788
Prob(F-statistic) 0.000100
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.044867 0.0008
Test critical values: 1% level -3.831511

5% level -3.029970

10% level -2.655194

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19

Residual variance (no correction)
HAC corrected variance (Bartlett kernel)

19364621
19364621

Phillips-Perron Test Equation

Dependent Variable: D(INTR,2)

Method: Least Squares

Date: 07/01/23 Time: 13:18

Sample (adjusted): 2003 2021

Included observations: 19 after adjustments
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Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.260280 0.249814 -5.044867 0.0001
C 1609.401 1093.163 1.472243 0.1592
R-squared 0.599535 Mean dependent var 416.5352
Adjusted R-squared 0.575979 S.D. dependent var 7144.353
S.E. of regression 4652.184 Akaike info criterion 19.82736
Sum squared resid 3.68E+08 Schwarz criterion 19.92678
Log likelihood -186.3599 Hannan-Quinn criter. 19.84419
F-statistic 25.45068 Durbin-Watson stat 2.006788
Prob(F-statistic) 0.000100
Null Hypothesis: D(INTR) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.979177 0.0043
Test critical values: 1% level -4.532598

5% level -3.673616

10% level -3.277364

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19

Residual variance (no correction) 18897822
HAC corrected variance (Bartlett kernel) 18395910
Phillips-Perron Test Equation

Dependent Variable: D(INTR,2)

Method: Least Squares

Date: 07/01/23 Time: 13:28

Sample (adjusted): 2003 2021

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(INTR(-1)) -1.265278  0.254504 -4.971538 0.0001

C 241.3254 2444.332 0.098729 0.9226
@TREND("2001") 124.8006 198.5168 0.628665 0.5384
R-squared 0.609189 Mean dependent var 416.5352
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Adjusted R-squared 0.560337 S.D. dependent var 7144.353
S.E. of regression 4737.210 Akaike info criterion 19.90822
Sum squared resid 3.59E+08 Schwarz criterion 20.05735
Log likelihood -186.1281 Hannan-Quinn criter. 19.93346
F-statistic 12.47024 Durbin-Watson stat 2.046048
Prob(F-statistic) 0.000544

s z3saill Bl palall As 3 apass il (7700 Galall

VAR Lag Order Selection Criteria
Endogenous variables: LOGINTR LOGCO2 LOGTTGEX
Exogenous variables: C
Date: 06/26/23 Time: 11:55
Sample: 2001 2021
Included observations: 20

Lag LogL LR FPE AIC SC HQ

0 0.101920 NA 0.000268 0.289808 0.439168 0.318965
1 65.32435 104.3559*  9.86e-07* -5.332435* -4.734996* -5.215808*

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

A 3 gaill Bl Al A 50 s il (72101 Galall

VAR Lag Order Selection Criteria
Endogenous variables: INTR QATIN QPI QR
Exogenous variables: C
Date: 06/23/23 Time: 09:56
Sample: 2001 2021
Included observations: 20

Lag LogL LR FPE AIC SC HQ

0 -157.5155 NA 121.5564 16.15155 16.35070 16.19043
1 -106.2381 76.91620* 3.726989* 12.62381* 13.61954* 12.81818*
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* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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