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Abstract:

We aim through this study to analyze the function of demand for electricity and natural
gas consumption in the state of EI-Oued during the period (01/2010-12/2019)
by standard modeling of the factors affecting the demand for electricity and natural gas
consumption, namely: number of subscribers, temperature, per capita national product. Using
Autoregressive Distributed Lag Models (ARDL), and Nonlinear Autoregressive Distributed
Lag Models (NARDL) and we have concluded that the number of subscribers is the most
important determinant that affects the increase in demand for electricity and natural gas
consumption in the state of EI-Oued, and that the change in per capita national product does not
affect Demand for electricity and natural gas consumption.
Keywords: demand for electricity consumption, demand for natural gas consumption,
ARDL.
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(LECF) 1l z3gadl Blgd bl il jlast il 120 .2 o3y Joobr

F-statistic 1.062500 Prob. F(34,73 0.4044
Obs*R-squared 35.75257 Prob. Chi-Square(34) 0.3861
Scaled explained SS 12.12233 Prob. Chi-Square(34) 0.9998
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(LECF) d1ull NARDL gegss pluseesly(Bounds Test) jbeot) sdls 121 .2 o3y Joutr

F-Bounds Test Null Hypothesis: No levels relationship

Test Stqtistic value signif 1 (0) 1 (1)
K 4 5% 3.49 2.56
2.5% 3.87 2.88
1% 4.37 3.29
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(LECF) 1) NARDL g3ged Jort) dlysb el jlest ol 122 .2 o3y Jgur

Prob t-Statistic Std.Error Coefficient Variable
0.8873 -0.142093 0.288825 -0.041040 LTEMP_POS
0.8169 0.232262 0.296558 0.068879 LTEMP_NEG
0.0260 2.266797 1.706531 3.868359 LABECF_POS
0.0006 -3.587559 41.13827 -147.5860 LABECF_NEG
0.0000 16.79305 0.230831 3.876348 C

LA_BECF_POS -*EC = LECF - (-0.0410*LTEMP_POS+0.0689*L TEMP_NEG+3.8684

147.5860*LAB_ECF_NEG + 3.8763)
Eviews 10 Uy e slezeVl 2lall slas] o 2 ydezadl

(Uasd) pepeas z3g0d) Jor Y1 8l BV i 2.8.1

5 (0.952846-)adl o3 COINEQ(-1) Lo emeas Jalas Lin LS (23.2) o3y Jodkl SIS s

ALl Jo olrdll G Bt JalSS sy s e 2S5 5 ¢(P=0.0000) %5 (Syinns i ilax] ysins
spead YY) e 969528 OF ans ¢ meadll bl 3 Slpadll C i)y e 3y e s Ly
3 3 Lmmed S8 (1) Bled) Bl 32300 (3 Sl gLl 6l oS gzl e L 3 1Y)
(ST78Y1 348 5l il (3 lads o) Sl (6 gl s oY) dlsh @331 ol4L (1) 2L

1.(5)\4,,4-\ iy bogie ¢ gl

(LECF) #1.J NARDL 3503 Jor¥1 8 d Bl jlasl il 123 .2 o3y Jgur

Prob t-Statistic Std.Error Coefficient Variable
0.2508 1.156461 0.164049 0.189717 (D(LECF(-1)
0.0175 2.423307 0.154577 0.374589 (D(LECF(-2)
0.0009 3.446277 0.129380 0.445879 (D(LECF(-3)
0.3595 0.921326 0.124387 0.114601 (D(LECF(-4)
0.3545 -0.930957 0.120563 -0.112239 (D(LECF(-5)
0.0000 4277872 0.112058 0.479369 (D(LECF(-6)
0.0039 2.964881 0.097589 0.289339 (D(LECF(-7)
0.3986 0.848402 0.108797 0.092303 D(LTEMP_POS)
0.0272 2.248155 0.106211 0.238780 D(LTEMP_POS(-1))
0.0096 2.652018 0.104838 0.278031 D(LTEMP_POS(-2))
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0.0000 6.078667 0.086184 0523883 | D(LTEMP POS(-3))
0.0000 4.667332 0.089689 0418607 | D(LTEMP POS(-4))
0.0063 2.800392 0.090073 0252240 | D(LTEMP_POS(-5))
0.4597 20.742682 0.094729 | -0.070353 D(LTEMP_NEG)
0.4604 0.741518 0.095882 0071098 | D(LTEMP NEG(-1))
0.5454 -0.607204 0094792 | -0.057558 | D(LTEMP NEG(-2))
05498 -0.600496 0097919 | -0.058800 | D(LTEMP NEG(-3))
0.3042 1.033881 0.099939 0103325 | D(LTEMP NEG(-4))
0.0653 1.867826 0.116366 0217351 | D(LTEMP NEG(-5)
0.0006 3570690 0.105745 0377582 | D(LTEMP_NEG(-6))
0.0985 1.670693 0.116639 0.194868 | D(LTEMP NEG(-7))
0.0000 -5.520204 0172611 | -0.952846 CointEq(-1)*
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1 NARDL 330 &y it 8yl g 2JSJ) dygimall jlar! il 124 .2 o3, Jgur
(LECF)
R--Squared 0.975012
Adjusted R-squared 0.967277
F-statistic 126.0615
Prob(F-statistic) 0.000000 Durbin-Watson stat 1.968229
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:653&:5\ 83g yLu 10.1
W Alam Y Sl VL e m3sedl o s WSE o e
:(Jarque-Berra) S\l skl aiedt e . 1.10.1
oo ST 29 0.336538 )L Blan V) dadl) b S V) 5 (3.2) JSCad e el
b)) i) ASas s o Vg clanbs dejse 300 ey JUILy %5
(ECF) d1uJ NARDL z30d! Blgll eall aysd sl :3 .2 o3y S

12

Series: Residuals
10 | - Sample 2010M10 2019M12
Observations 111
81 — - - Mean 2.59e-15
Median -0.002313
6| L Maximum 0.164110
| | Minimum -0.128200
4] Std. Dev. 0.058630
Skewness 0.333826
) Kurtosis 2.841322
ﬂ H—rﬂ Jarque-Bera  2.178090
0 ﬂ A T L S T ﬂ Probability 0.336538
-0.10 -0.05 0.00 0.05 0.10 0.15

Eviews 10 zeby (e slazeVl allal) slas] o 2 ydazal!

zdgedd Tasdl 3gu ISl byl 2.10.1
Breusch-Godfrey Serial Correlation LM la=) (4] el cllex¥1 bLs)l pde 2o p 2l fo) yn
aes LS (0.6684) %5 oo ST Jlezly (0.404928) LoV e wxly o (U1 LU Test
Pl m3gad) Slsd 315 B sy poke 2285 &) dpdaall Bl Jo3 L) Wb pyy (25.2) Jsd
(LECF) H1W NARDL z3sed! B1sd U1 DLW jlasl gils 125 .2 43y Joobr

F-statistic 0.404928 Prob. F(2,71) 0.6684

Obs*R-squared 1.085547 | prob. Chi-Square(2) 0.5811
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(LECF) 41l NARDL g3sed! Blgd ool il jlast) mils 126 .2 o3y Joulr

F-statistic 0.184821 Prob. F(1,108) 0.6681

Obs*R-squared 0.187922 Prob. Chi-Square(1) 0.6647

Eviews 10_Je slaze YU allal slael - @ yoeaad)

ipdged Al Eayl Lt 1111
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(LECA) Il st stla) ol jla -5 .2 o3y IS8

Akaike Information Criteria (top 20 models)
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:ARDL g pliseawl (Bounds Test)S ziel) JolSH1 390 et 3.2

ol gl @ LS Dlgmat o Y Al 25lg B semy sk e
39l Lt e Led ande o Bl Olpaze Gy e ST 35y ol ey cailsagy slially
By (F) &ed Bjlie S e 25 =Y (F-Statistic) jLa! plissl o & ((Bounds Test)
(%105%5 %2.5 %1) st die 3L aJ5adl (F) o ar Y1 Al Sladaol)

oyl (1) Wll 350 a 18T (7.637720) Byt (F) B O o35 (27.2) J9kd] IS 1o
b a3 4(3.35) «(3.87) «(4.38) «(5) L5 e 3 5 5 (%10 5 %5 9%2.5 1) oo IS Esins
Ll sl e i olsize o 5317 B0 domss (6T ool 3

(LECA) Bl 39000t donges plisianly & il oS jlast @il 127 .2 o3y Jour

F-Bounds Test Null Hypothesis: No levels relationship
Test Stqtistic value signif 1 (0) 1 (1)
F-statistic 5.362768 10% 2.63 3.35
K 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5
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ARDL ¢35 2ol 3ailly |

Y gl B s 1.4.2
tb bW an (28.2) skl IS e

PP e BV g T SR [ RSP AN W e = U ESN Iy P L

AU Al s %l @ B s buge pli)l O E (plially agead) gl 3
Bgine 3 B Gy lawgte dales OF L=y %168 <« sleS Dzl Lo LAl
285 T ((P=0.000) dedaeld ALkl Jlax=Y dusd OF Eom &y ginl) ol gians DS s a5La>)
G LY Al 3 @) B e ks Sk (Wl Bgins Aodal) O oy pal R0
gladll 1 (3 oo Igaal e (Al O Canall fuad (3 Ls gnig 33 2> Lo s
Osanai(Blall) slually (oogendl SISV ogendl pladll & Jlasdl 08I B 2y
eal) c Bl L) BLAYL L) Sl & ALl Oggmny Jadll Ma @ 5V 23y
sl gzal [aisy Iy aisd) LA Oy e 055 Jeall @Bl O G
S IS

Ay SSTRENT sde 355 e as b B Sl OF T dorge OSTREY) s dadas LoD
A %1 o SSTRaY sue B34 3 o ¢ floally osenll ¢ladll oL oS Izl e
eV 0 e SSTRaY sus D90 OF s a>Ms %190 o b ,eS e bl 554
odn 3)La) 3455 slpgSUl o 38 haS Mgty (s 5l Brsas ) plladl s (3 axls
AL Slalll e adl) e dedall

Uil lgis B8 die (Sytmng LIl cldl OF LS LS —

(LECA) 414l ARDL z3ged Jor¥) dhysb &) L) il 128 .2 o8y Joux

Prob t-Statistic Std.Error Coefficient Variable
0.0000 -5.003301 0.335882 -1.680518 LTEMP
0.0000 41.16814 0.046299 1.906037 LAB ECA
0.0000 -6.992127 0.953508 -6.667052 C
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) Tl pig0d) Jor¥) §pmad BMA s 2.4.2

(1.793054-)2dL 4203 COINEQ(-1) Uak) remnas folan Lin LoDy (29.2) o35 Jod) IV o

d2 ol Gu Srie LSS sy e 1de USE 5 ¢ (P=0.0000) %5 Ssims s Lilaxl Gygine
SYMY) 0 %179 01 sak ¢ gmadll Al (3 Slrdll A5 e sgmy Jo L Mis g 2ul,l
S (1) BB 2l Sl 3 eleally ogenl) pladl) ol oSO Dlgzal Jo (A 3 Y1 5
Bl Slprdll (3 Slads ol il (T gl dis ) alysh BN oL (1) AU 3l 3 Lgreeas
1.(5)\,4-\ i pd o ¢ OSTRAY) sue)

(LECA) U\l ARDL 350 Jor¥1 3 pad BYall jlast il 129 .2 o3, Jgur

Prob t-Statistic Std.Error Coefficient Variable
0.9177 0.104509 0.213460 0.022309 D(LV_ECA(-1))
0.0190 -2.523509 0.152895 -0.385831 D(LV_ECA(-2))
0.0018 -3.521208 0.108856 -0.383305 D(LV_ECA(-3))
0.0009 -3.796929 0.128786 -0.488990 D(LTEMP)
0.0000 5.144479 0.388646 1.999383 D(LTEMP(-1))
0.0005 4.047573 0.270042 1.093013 D(LTEMP(-2))
0.0261 2.378118 0.172135 0.409358 D(LTEMP(-3))
0.0000 5.056034 1.362925 6.890995 D(LAB_ECA)
0.0055 3.061437 1.270346 3.889083 D(LAB_ECA(-1))
0.0000 -5.876715 0.305112 -1.793054 CointEq(-1)*
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(LECA) I 73 g0ild &y i) 8yl 2ISTN dygemadl jla! il 130 .2 o3 Jgur

R-squared 0.969438
Adjusted R-squared 0.953493
F-statistic 60.79747
Prob(F-statistic) 0.000000 | purbin-Watson stat 1.846052

Eviews 10 zeUy (e slazeVl allal) slas] o 2 ydazal!

ipdsed! B3g 4l 6.2

W aslas Y Ohla YU psiie w3gedl s e WS ! e
:(Jarque-Berra) Slsd bl asjgdl jles 1.6.2

o ST 559 0464513 e il Y degdl) iy G L) 5 (6.2) SN e el

)l sl S s o Vg cbaes dejse 300l Sl JUILy %5

(ECA) Bl 31gll el gl Lot :6 .2 o3y IS

Mean
Median
Maximum
Minimum
Std. Dev.

Skewness
Kurtosis
Jarque-Bera
Probability

-0.08 -0.06 -0.04

-0.02 0.00 0.02

Series: Residuals
Sample 2011Q1 2019Q4
Observations 36

-1.15e-14
-0.004988

0.087867

-0.072455

0.039073
0.422413
2.444460

1.533531
0.464513

T
0.04 0.06 0.08

Eviews 10 gl e sleze¥U adlall slae] o0 2 2l

iz dgeld Uasd) sgum ISzl b, jlest 2.6.2
Breusch-Godfrey Serial Correlation LM la=t 4] el clax Y1 bL3)l pde 2oip 2l forl oy

Jsd! ames s LS (0.6684) %5 o 1T Jlazmby (0.5343) Jlast V1 dad iy S 31 B3 Test
Al 3sadl S5 315 B3 sy a2 30 dpiaal) Bl Js ) Ws piys (31.2)
(LECA) Bl z3s0dl  Blgd S BLiYY et s 31 .2 o3y Jgur

F-statistic 0.645897 Prob. F(2,21) 0.5343
Obs*R-squared 2.086174 Prob. Chi-Square(2) 0.3524
Eviews 10 zesby e slazeVl allal) slas] o 2 ydazal!
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165}0.;5‘ ‘"53‘}3 S () Oyl .3.6.2
Ao 1S5 (White) JLasl e pag Y p) ilomze lodl L5 O e (228U oyl due Sl

Ao )l g I et 1ng ¢(32.2) Jodl o (0.3041) %5 oo ST adlezm V1 Zusd) OF Lz V) Vs
Ll e3pedl Bl 2l (i) S5 I s ) i)
(LECA) 41 7350 Blad ool s jlast mils :32 .2 o3y Jaobr

F-statistic 1.261389 Prob. F(1,108) 0.3041
Obs*R-squared 14.28861 | prob. Chi-Square(1) 0.2827
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Prob t-Statistic Std.Error Coefficient Variable
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Series: Residuals
7 | — Sample 2011Q1 2019Q4
Observations 36

5 | Mean -5.25e-15
Median -0.001595
4 | Maximum 0.081421
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34 Std. Dev. 0.034869
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F-statistic 0.049050 | Prob. F(2,21) 0.9522

Obs*R-squared 0.152896 | Prob. Chi-Square(2) 0.9264
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F-statistic 1.445425 Prob. F(1,108) 0.2182
Obs*R-squared 13.18877 | prob. Chi-Square() 0.2133
Scaled explained SS 7.431992 0.6841
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F-Bounds Test Null Hypothesis: No levels relationship
Test Stqtistic value signif 1 (0) (1)
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Prob t-Statistic Std.Error Coefficient Variable
0.0000 18.47795 0.062082 1.147139 LABG
0.0000 -15.71879 0.101850 -1.600954 LTEMP
0.3469 0.944738 1.423931 1.345243 LGDP
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Prob t-Statistic Std.Error Coefficient Variable
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R-squared 0.933183
Adjusted R-squared 0.928892
F-statistic 217.4754
Prob(F-statistic) 0.000000 Durbin-Watson stat 1.967378
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Series: Residuals
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F-statistic 0627123 | prob. F(2,107) 0.5361
Obs*R-squared 1.355575 | prob. Chi-Square(2) 0.5077
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F-statistic 2.596572 Prob. F(7,109) 0.0162
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Scaled explained SS 137.2613 | prob. Chi-Square(7) 0.0000
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Null Hypothesis: LGNI_PP has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LGNI_PP has a unitroot
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=12)

t-Statistic  Prob.* Etatistior Piol
Augmented Dickey-Fuller test statistic 0374179 0.7908 Sblsenlen e o Builn 2 clanih SLeesinn st
== 3 Test critical values: 1% level -3.487550
Test critical values: 1% level -2.585050 5% level 5886500
296 lovet 743012 10% level -2.580163
10% level -1.614897
*MacKinnon (1996) one-sided p-values. Macgkinnonzigagyonesidedpyalues:
Augmented Dickey-Fuller Test Equation g”e%r:r?g;enf\?a'ﬁ';%‘[‘e'f_‘g'(i'gﬁftplzpq)”a"°"
Dependent Variable: D(LGNI_PP) Methodl sastaqumesr
Meihod,! east Squares Date: 06/02/21 Time: 09:31
ga‘e' ?5/0§{21t 1;;-“;610&?015 — Sample (adjusted): 2010M05 2019M12
ampleadustad): 2010M 5 Included observations: 116 after adjustments
Included observations: 116 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
LGNI_PP(-1) -0.007939  0.004884 -1.625660  0.1069
LGNLPR() LOE06 18908, 0344179 02090 D(LGNI_PP(-1)) 0305341 0092017 3318302 00012
D(LGNI_PP(-1)) 0310074 00927 3438806 00008 D(LGNI_PP(-2)) 0252673  0.093461 2703513  0.0079

0.

4142  2.697522  0.0081 OGNl PR3} 02199232 0004952 27201811 00184




(DLGNI_PP) dudd Jgb — 3 iyl 2 o) gl

Null Hypothesis: D(LGNI_PP) has a unitroot
Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: D(LGNI_PP) has a unitroot
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -2.605070 0.0948 Augmented Dickey-Fuller test statistic -3.741291 0.0234
Test critical values: 1% level -3.487550 Test critical values: 1% level -4.038365
5% level -2.886509 5% level -3.448681
10% level -2.580163 10% level -3.149521
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGNI_PP,2) Dependent Variable: D(LGNI_PP,2)
Method: Least Squares Method: Least Squares
Date: 06/02/21 Time: 09:35 Date: 06/02/21 Time: 09:32
Sample (adjusted): 2010M05 2019M12 Sample (adjusted): 2010M04 2019M12
Included observations: 116 after adjustments Included observations: 117 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(LGNI_PP(-1)) -0.217754 0.083589 -2.605070 0.0104 D(LGNI_PP(-1)) -0.319948 0.085518 -3.741291 0.0003
D(LGNI_PP(-1),2) -0.464610 0.103915 -4.471060 0.0000 D(LGNI_PP(-1),2) -0.314877 0.088957 -3.539642 0.0006
D(LGNI_PP(-2),2) -0.210687 0.092447 -2.279003 0.0246 C 0.000381 0.000248 1.534675 0.1277
C 4 28E-05 0.000112 0.380388 0.7044 @TREND("2010M017) -5.17E-06 3.52E-06 -1.469043 0.1446
R-squared 0.328132 Mean dependentvar -2.63E-06 R-squared 0.310141 Mean dependentvar -2.40E-06
Adjusted R-squared 0.310135 S.D. dependentvar 0.001438 Adjusted R-squared 0.291826 S.D. dependentvar 0.001432
S.E. of regression 0.001194 Akaike info criterion -10.58855 S.E. of regression 0.001205 Akaike info criterion -10.57130
Sum squared resid 0.000160 Schwarz criterion -10.49360 Sum squared resid 0.000164 Schwarz criterion -10.47686
Log likelihood 618.1360 Hannan-Quinn criter. -10.55001 Log likelihood 622.4209 Hannan-Quinn criter. -10.53296
F-statistic 18.23311 Durbin-Watson stat 2.055376 F-statistic 16.93389 Durbin-Watson stat 2.126995
Probi(F-statistic) 0.000000 Probi(F-statistic) 0.000000



(LPOP) &l Jgp — S5 wiylest 13 o3y 3ouke

Null Hypothesis: LPOP has a unit root
Exogenous: Constant
Lag Length: 12 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LPOP has a unit root

Exogenous: None

Lag Length: 12 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.908282 1.0000 Augmented Dickey-Fuller test statistic 4834364 1.0000
Test critical values: 1% level -3.492523 Test critical values: 1% level -2.586753
5% level -2.888669 5% level -1.943853
10% level -2.581313 10% level -1.614749
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPOP) Dependent Variable: D(LPOP)
Method: Least Squares Method: Least Squares
Date: 06/02/21 Time: 10:06 Date: 06/02/21 Time: 10:06
Sample (adjusted): 2011M02 2019M12 Sample (adjusted): 2011M02 2019M12
Included observations: 107 after adjustments Included observations: 107 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
LPOP(-1) 0.002208 0.000565 3.908282 0.0002 1 LPOP(-1) 0.000103 2.14E-05 4834364 0.0000
D(LPOP({-1)) 0.158360 0.076065 2.081919 0.0401 D(LPOP{-1)) 0.202765 0.080114 2.530966 0.0130
D(LPOP(-2)) 0.119203 0.077527 1.5637570 0.1275 D(LPOP(-2)) 0.152257 0.082132 1.853817 0.0669
D(LPOP(-3)) 0.089904 0.078326 1.147823 0.2540 D(LPOP(-3)) 0.114769 0.083223 1.379062 0.1711
D(LPOP(-4)) 0.068481 0.078754 0.869557 0.3868 D(LPOP(-4)) 0.087784 0.083801 1.047535 0.2975
D(LPOP(-5)) 0.053452 0.078973 0.676837 0.5002 D(LPOP(-5)) 0.069464 0.084091 0.826055 0.4109
D(LPOP(-6)) 0.043746 0.079067 0.553279 0.5814 D(LPOP(-6)) 0.058539 0.084210 0.695161 0.4887
D(LPOP(-7)) 0.038644 0.079075 0.488705 0.6262 D(LPOP(-7)) 0.054240 0.084207 0.644132 0.5211
D(LPOP(-8)) 0.037733 0.079002 0.477623 0.6340 D(LPOP(-8)) 0.056247 0.084081 0.668968 0.5052
D(LPOP{-9)) 0.040880 0.078821 0.518641 0.6052 D(LPOP{-9)) 0.064673 0.083778 0.7719861 0.4421



Exogenous: Constant

(DLPOP) ddedd Jg — S5 Slylal 14 4By 3ouko

Null Hypothesis: D(LPOP) has a unit root

Lag Length: 12 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: D(LPOP) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 12 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -2.695869 0.0781 Augmented Dickev-Fuller test statistic -3.700932 0.0265
Test critical values: 1% level -3.493129 Test critical values: 1% level -4.046925
5% level -2.888932 5% level -3.452764
10% level -2.581453 10% level -3.151911
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPOP,2) Dependent Variable: D(LPOP,2)
Method: Least Squares Method: Least Squares
Date: 06/02/21 Time: 10:13 Date: 06/02/21 Time: 10:20
Sample (adjusted): 2011M03 2019M12 Sample (adjusted): 2011M03 2019M12
Included observations: 106 after adjustments Included observations: 106 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(LPOP(-1)) -0.320508 0.118888 -2.695869 0.0083 D(LPOP(-1)) -0.615983 0.166440 -3.700932 0.0004
D(LPOP(-1),2) -0.203218 0.114947 -1.767932 0.0804 D(LPOP(-1),2) -0.003303 0.138093 -0.023919 0.9810
D(LPOP(-2).2) -0.093132 0.116720 -0.797915 0.4270 D(LPOP({(-2).2) 0.093223 0.136382 0.683538 0.4960
D(LPOP(-3),2) -0.011166 0.116845 -0.095559 0.9241 D(LPOP(-3),2) 0.165494 0.134354 1.231776 0.2212
D(LPOP(-4),2) 0.049944 0.116377 0.429157 0.6688 D(LPOP(-4),2) 0.219613 0.132479 1.657718 0.1008
D(LPOP(-5),2) 0.096013 0.115767 0.829370 0.4090 D(LPOP(-5),2) 0.260415 0.130874 1.989814 0.0496
D(LPOP(-6),2) 0.131793 0.115148 1.144555 0.2554 D(LPOP(-6),2) 0.291779 0.129452 2.253955 0.0266
D(LPOP(-7).2) 0.161284 0.114468 1.408991 0.1622 D(LPOP(-7).2) 0.316881 0.127996 2.475715 0.0151
D(LPOP({-8),2) 0.188013 0.113535 1.655999 0.1011 D(LPOP(-8).2) 0.338405 0.126176 2.682019 0.0087
D(LPOP(-9),2) 0.215271 0.111988 1.922268 0.0577 D(LPOP(-9),2) 0.358722 0.123513 2904324 0.0046
D(LPOP(-10),2) 0.246345 0.109189 2.256126 0.0264 D(LPOP(-10),2) 0.380053 0.119274 3.186375 0.0020
D(LPOP(-11).2) 0.284743 0.103937 2739579 0.0074 D(LPOP(-11).2) 0.404614 0.112208 3.605932 0.0005
D(LPOP(-12),2) -0.430159 0.093717 -4.589981 0.0000 D(LPOP(-12),2) -0.329826 0.099858 -3.302961 0.0014
C 0.000775 0.000287 2700293 0.0082 C 0.001247 0.000339 3.684193 0.0004
@TREND("2010M017) 3.56E-06 1.44E-06 2.470000 0.0154
R-callared 0 Ae292N? Mean denendent var 2 A2FE-0HF




Null Hypothesis: LECF has a unit root

Exogenous: None

(LECF) dwdedl Jgb — Sos Oyl 15 o3y oeke

Lag Length: 12 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LECF has a unitroot
Exogenous: Constant

Lag Length: 12 (Automatic - based on SIC, maxilag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 3.172601 0.9996
Test critical values: 1% level -2.586753
5% level -1.943853
10% level -1.614749
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LECF)
Method: Least Squares
Date: 06/02/21 Time: 10:27
Sample (adjusted): 2011M02 2019M12
Included observations: 107 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LECF(-1) 0.006375 0.002009 3.172601 0.0020
D(LECF(-1)) -0.269712 0.086200 -3.128912 0.0023
D(LECF(-2)) -0.196166 0.088141 -2.225595 0.0284
D(LECF(-3)) -0.283835 0.087346 -3.249545 0.0016
D(LECF(-4)) -0.355156 0.087949 -4.038198 0.0001
D(LECF(-5)) -0.319376 0.087559 -3.647551 0.0004
D(LECF(-6)) -0.154099 0.089825 -1.715553 0.0895),
D(LECF(-7)) -0.270046 0.089237 -3.026185 0.0032)
D(LECF(-8)) -0.390876 0.084749 -4.612178 0.0000
D(LECF(-9)) -0.286323 0.088177 -3.247156 0.0016
D(LECF(-10)) -0.195500 0.089553 -2.183068 0.0315
D(LECF(-11)) -0.197127 0.089527 -2.201874 0.0301
D(LECF(-12)) 0.580942 0.085605 6.786277 0.0000
R-squared 0.959333 Mean dependentvar 0.013132
Adjusted R-squared 0.954142 S.D. dependentvar 0.266243
0.057015 -2.777561

S.E. of regression

Akaike info criterion

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -2.114535 0.2395
Test critical values: 1% level -3.492523
5% level -2.888669
10% level -2.581313
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LECF)
Method: Least Squares
Date: 06/02/21 Time: 10:26
Sample (adjusted): 2011M02 2019M12
Included observations: 107 after adjustments
Variable Coefiicient Std. Error t-Statistic Prob.
LECF(-1) -0.050513 0.023889 -2.114535 0.0371
D(LECF(-1)) -0.311815 0.085944 -3.628116 0.0005
D(LECF(-2)) -0.243683 0.088282 -2.760296 0.0070
D(LECF(-3)) -0.335577 0.087945 -3.815776 0.0002
D(LECF({-4)) -0.414630 0.089362 -4.639903 0.0000
D(LECF(-5)) -0.382413 0.089425 -4.276370 0.0000
D(LECF(-6)) -0.226280 0.092715 -2.440598 0.0166
D(LECF(-7)) -0.349128 0.093159 -3.747659 0.0003
D(LECF(-8)) -0.471288 0.089287 -5.278345 0.0000
D(LECF(-9)) -0.372743 0.093339 -3.993420 0.0001
D(LECF(-10)) -0.287428 0.095484 -3.010219 0.0034
D(LECF(-11)) -0.295423 0.096566 -3.059290 0.0029
D(LECF(-12)) 0.483764 0.092912 5.206671 0.0000
c 0.269302 0.112705 2.389452 0.0189
R-squared 0.961686 Mean dependentvar 0.013132
Adjusted R-squared 0.956330 S.D. dependentvar 0.266243
S.E. ofregression 0.055638 Akaike info criterion -2.818451
Sum squared resid 0.287889 Schwarz criterion -2.468735
Log likelihood 164.7871 Hannan-Quinn criter. -2.676681
F-statistic 179.5601 Durbin-Watson stat 1.775520
Prob(F-statistic) 0.000000




Null Hypothesis: D(LECF) has a unitroot

Exogenous: Constant

Lag Length: 11 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: D(LECF) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 11 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.140213 00013 Augmented Dickey-Fuller test statistic -4.460174  0.0027
Test critical values: 1% level -3.492523 Test critical values: 1% level -4.046072
5% level -2.888669 5% level -3.452358
10% level 2581313 10% level -3.151673
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Diqkey—!—_‘u!ler TestEquation
Dependent Variable: D(LECF,2) 323&“;%‘:3":{;%‘Z}gLEC‘:z)
Meinod L eastSauares, Date: 06/02/21 Time: 10:30
Date: 06/02/21 Time: 10:31 s h diusted): 2011M02 2019M12
Sample (adjusted): 2011M02 2019M12 Samp ed(abJ“S e‘t’.)‘ 0220 1AM et
Included observations: 107 after adjustments fAoucdecionsenvanons: aneragusunents
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
BTl SomE Gmemn Ang ton
D(LECF(-1),2) 2270157  0.791662 2867583  0.0051 =y
D(LECF(-2),2) 2627198 0797082  3.296019 0.0014
D(LECF(-2).2) 2.058736 0721329, 2.854087  0.0053 D(LECF(-3).2) 2273592 0719183  3.161356  0.0021
DIULECF3).2) TZR029% 0650405, 2404924 0:0081 D(LECF(-4).2) 1.845984  0.639423 2886953  0.0048
DILECE(4).2) 1397469 ‘0547886, 2400941 00183 D(LECF(-5).2) 1.455284  0.562519 2587083  0.0112
D(LECF(-5).2) 1:051006  0.508420. 2068539 00443 D(LECF(-6),2) 1226512  0.484111 2531471  0.0130
D(LECF(-6),2) 0.878733 0437633 2007922  0.0475 DILECF(7) 2) 0.876720 0400676 2188105 00312
D(LECF(-7).2) 0589664 0362195, 11628029 021069 D(LECF(-8),2) 0.410127  0.323128  1.269239  0.2075
D(LECF(-8).2) 0.180173  0.292570  0.615828  0.5395 D(LECF(-9),2) 0.047072  0.247439  0.190237  0.8495
D(LECF(-9),2) -0.125917  0.224978 -0.559684  0.5770 D(LECF(-10).2) _0.226580 0172084  -1.316838 01911
D(LECF(-10).2) -0.342057 0157853  -2.166941 0.0323 D(LECF(-11).2) -0.504621 0.093025  -5.424589 0.0000
D(LECF(-11),2) -0.560416 0.087114 -6.433114  0.0000 c 0052810 0019156  2.070076 0.0028
c 0.031789 0.009420 3.374520 0.0011 @TREND("2010M017)  -0.000318 0.000197 -1.615699 0.1095
R-squared 0.983697 Mean dependentvar 0.006952 R-squared 0.984143 Mean dependentvar 0.006952
Adjusted R-squared 0.981616 S.D. dependentvar 0.417857 Adjusted R-squared 0.981926 S.D. dependentvar 0.417857
S.E. ofregression 0.056656 Akaike info criterion -2.790185 S.E. of regression 0.056177 Akaike info criterion -2.799176
Sum squared resid 0.301730 Schwarz criterion -2.465448 Sum squared resid 0.293492 Schwarz criterion -2.449460
Log likelihood 162.2749 Hannan-Quinn criter. -2.658541 Log likelihood 163.7559 Hannan-Quinn criter. -2.657406
F-statistic 4726635 Durbin-Watson stat 1.817070 F-statistic 4439807 Durbin-Watson stat 1782418
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000




(LECA) kel g2 — S55 Oyl 16 o3y eke

Null Hypothesis: LECA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LECA has a unit root
Exogenous: Constant
Lag Length: 11 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.551843  0.8754
Augmented Dickev-Fuller test statistic -7.384468  0.0000 ieslcicaaiies Lo e
Test critical values: 1% level -4.037668 10% level 2531176
5% level -3.448348
10% level -3.149326 *MacKinnon (1996) one-sided p-values.
*MacKinnen (1996) one-sided p-values. Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LECA)
Method: Least Squares
i i Date: 06/02/21 Time: 10:53
Augmented ch.key Fu"er TestEquation Sample (adjusted): 2011M01 2019M12
Dependent Variable: D(LECA) Included observations: 108 after adjustments
Method: Least Squares
Date: 06/02/21 Time: 10:50 Variable Coefficient Std. Error t-Statistic Prob.
Sample (adiisied): 2010M03 20 TOM 12 LECA(-1) 0.028415 0.051491 0.551843 0.5824
Included observations: 118 after adjustments D(LECA(-1)) 0698815 0105986  -5.593471 0.0000
D(LECA(-2)) -0.794735 0107232  -7.411396 0.0000
Variable Coefficient Std. Error t-Statistic Prob. D(LECA(-3)) -0.824638 0112130  -7.354312 0.0000
D(LECA(-4)) -0.644139 0118150 -5.451886 0.0000
D(LECA(-5)) -0.740565 0120351  -6.153387 0.0000
LEGALT) 0408313 0-104044; cfdedos 00000 D(LECA(-6)) -0.707149  0.118715  -5956712  0.0000
D(LECAG-1)) 0.229308 0094275 2432328  0.0166 D(LECA(-7)) 0585566 0118324  -4.948821  0.0000
C 1.876999 0.254576 7.373027 0.0000 D(LECA(-8)) -0.741411 0.114576  -6.470910 0.0000
@TREND("2010M01") 0.004989 0.000736 6.775203 0.0000 D(LECA(-9)) -0.706700 0.106151 -6.657519 0.0000
D(LECA(-10)) -0.684902 0100586  -6.809112 0.0000
R-squared 0.339475 Mean dependentvar 0.008901 BAECAEIN oanizme L3y oz 90000
Adjusted R-squared 0.322092 S.D. dependentvar 0.143838
S.E. of regression 0.118429 Akaike info criterion -1.395691 R-squared 0550187 Mean dependentvar 0.010076
Sum squared resid 1598907 Schwarz criterion -1.301769 "S\UIJ'EUS‘fed Resquared g-;‘giigg /S\kD;KdeP?de,;"‘ vas 3-;2%:”;
z g i = .E. ofregression = aike Info criterion =i
Log likelihood 86.34574 Hannan-Quinn criter. -1.357556 Sum squared resid 1.036796 Schwarz criterion -1.244529
F-statistic 19.52996 Durbin-Watson stat 1956129 | oglikelihood 97.63840 Hannan-Quinn criter. -1.436474
Prob(F-statistic) 0.000000 F-statistic 9.683259 Durbin-Watson stat 1.956803
Prob(F-statistic) 0.000000
i ) Null Hypothesis: D(LECA) has a unit root
Null Hypothesis: LECA has a unit root Exogenous: Constant, Linear Trend
Exogenous: None Lag Length: 10 (Automatic - based on SIC, maxlag=12)
Lag Length: 11 (Automatic - based on SIC, maxlag=12)
t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -9.954172 0.0000
Augmented Dickey-Fuller test statistic 5112503 1.0000 Test critical values: 1% level -4.045236
Test critical values: 1% level -2.586550 5% level -3.451959
5% level -1.943824 10% level -3.151440
10% level -1.614767
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LECA,2)
Dependent Variable: D(LECA) Method: Least Squares
Method: Least Squares Date: 06/02/21 Time: 10:56
Date: 06/02/21 Time: 10:55 Sample (adjusted): 2011M01 2019M12
Sample (adjusted): 2011M01 2019M12 Included observations: 108 after adjustments
Included observations: 108 after adjustments P P s
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. D(LECA(-1)) _8.739211 0.877945 _0.954172 0.0000
LECACT) 030757 Go0AosE 5505 50000 D(LECA(-1),2) 7.015870 0.815869 8509257 0.0000
BoNan  cwws smee sosml bon
D(LECA(-2)) 0831aa  01004as: (5300955 00000 D(LECA(-4),2) 4689130  0.602321  7.785104  0.0000
DEECACD) 0858473 01062677 6081302  0:0000 D(LECA(-5).2) 3931708 0516422  7.613370  0.0000
D(LECA(-4)) -0.673096  0.114165 -5.895825  0.0000 D(LECA(-6),2) 3210963 0429865  7.469696  0.0000
DECALCS)) J0766421,  “0A47232. 603761 0.0000 D(LECA(-7).2) 2615633 0341208  7.665792  0.0000
D(LECA(-6)) -0.726347  0.116959  -6.210270  0.0000 D(LECA(-8),2) 1866506 0252363  7.396103  0.0000
D{LECACT)) 0896208  (1J77d5: 5063965 00000 D(LECA(-9),2) 1155307 0172120 6712219 0.0000
D(LECA(-8)) -0.748775 0.114268  -6.552785 0.0000 D(LECA(-10).2) 0467850 0097422 4802281 0.0000
D(LECA(-9)) -0.708094  0.106095 -6.674168 0.0000 c 0064939 0.024456 2655318 0.0093
D(LECA(-10)) -0.683833 0.100536  -6.801849 0.0000 @TREND('2010M017)  -8.12E-05 0.000325  -0.249895 0.8032
D(LECA(-11)) -0.463154 0.096981  -4.775700 0.0000
R-squared 0.797844 Mean dependentvar 0.003448
R-squared 0.545846 Mean dependentvar 0.010076 Adjusted R-squared 0772302 S.D. dependentvar 0219212
Adjusted R-squared 0.493808 S.D. dependentvar 0.146771 S.E. of regression 0.104601 Akaike info criterion -1.564834
S.E. of regression 0.104423 Akaike info criterion -1.576291 Sum squared resid 1.039437 Schwarz criterion -1.241985
Sum squared resid 1.046803 Schwarz criterion -1.278276 Log likelihood 97.50106 Hannan-Quinn criter. -1.433931
Log likelihood 97.11971 Hannan-Quinn criter. -1.455457 F-statistic 31.24459 Durbin-Watson stat 1.958453
Durbin-Watson stat 1.956143 Prob(F-statistic) 0.000000




(LAB_ECF) &kl Jg2 — o3 iyl 17 o) gl

Null Hypothesis: LAB_ECF has a unitroot

is: LAB P Exogenous: Constant, Linear Trend
g:;lgl:ﬁ%c:}g'eligsr-)e -ECE has aunitroot Lag Length: 1 (Automatic - based on SIC, maxlag=12)

Lag Length: 1 (Automatic - based on SIC, maxlag=12) t-Statistic Prob.*
t-Statistic Prob.* Augmented Dickey-Fuller test statistic -2.847018 0.1838
Test critical values: 1% level -4.037668
Augmented Dickey-Fuller test statistic 6.691910 1.0000 5% level -3.448348
Test critical values: 1% level -2.584707 10% level -3.149326
level -1.94
153‘(;6 Iee:el _1_2.3233 *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values. Augmented Dickey-Fuller Test Equation

Dependent Variable: D(LAB_ECF)
Method: Least Squares

Augmented Dickey-Fuller Test Equation Date: 06/02/21 Time: 11:09
Dependent Variable: D(LAB_ECF) Sample (adjusted): 2010M03 2019M12
Method: Least Squares Included observations: 118 after adjustments

Date: 06/02/21 Time: 11:21

Sample (adjusted): 2010M03 2019M12 Variable Coefficient Std. Error t-Statistic Prob.
Included observations: 118 after adjustments LAB_ECF(-1) -0.080150 0.023152 _2.847018 0.0052
D(LAB_ECF(-1)) 0.387452 0.085459 4533775 0.0000
Variable Coefficient Std. Error t-Statistic Prob. C 0.943245 0.330180 2.856757 0.0051
@TREND("2010M017) 0.000362 0.000128 2816023 0.0057
LAB_ECF(-1) 0.000247 3.69E-05 6.691910 0.0000
D(LAB_ECF(-1)) 0.356252 0.086673 4110305 0.0001 R-squared 0.186191 Mean dependentvar 0.004609
Adjusted R-squared 0.164775 S.D. dependentvar 0.002236
S.E. of regression 0.002043 Akaike info criterion -9.515189
Resquared ;122056 ‘Mearddpendent van 02004609 S s tiared st 0.000476 Schwarz criterion -9.421267
Adjusted R-squared 0.115093 $S.D. dependentvar 0.002236 Log likelihood 565.3961 Hannan-Quinn criter. _9.477054
S.E. of regression 0.002103 Akaike info criterion -9.473914 F-statistic 8.694005 Durbin-Watson stat 2077290
Sum squared resid 0.000513 Schwarz criterion -9.426953 Prob(F-statistic) 0.000030
Log likelihood 560.9609 Hannan-Quinn criter. -9.454847
Durbin-Watson stat 2.016806

Null Hypothesis: D(LAB_ECF) has a unitroot
Exogenous: Constant

NullHypotiests: D(LAB-ECE) ias aunitrool Lag Length: 0 (Automatic - based on SIC, maxlag=12)

Exogenous: Constant, Linear Trend
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Null Hypothesis: LAB_ECA has a unitroot

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LAB_ECA has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.052338 0.5665
Test critical values: 1% level -4.036983 Augmented Dickey-Fuller test statistic -1.079746 0.7222
5% level -3.448021 Test critical values: 1% level -3.486064
10% level -3.149135 5% level -2.885863
10% level -2.579818
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LAB_ECA) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(LAB_ECA)
Date: 06/02/21 Time: 13:40 Method: Least Squares
Sample (adjusted): 2010M02 2019M12 Date: 06/02/21 Time: 13:41
Included observations: 119 after adjustments Sample (adjusted): 2010M02 2019M12
Included observations: 119 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
LAB_ECA(-1) -0.075641 0.036856 -2.052338 0.0424
C 0.529147 0.255891 2.067864 0.0409 LAB_ECA(-1) -0.003213 0.002976 -1.079746 0.2825
@TREND("2010M017) 0.000252 0.000128 1.971442 0.0511 C 0.026379 0.021280 1.239581 0.2176
R-squared 0.041965 Mean dependentvar 0.003405 R-squared 0.009866 Mean dependentvar 0.003405
Adjusted R-squared 0.025447 $S.D. dependentvar 0.003871 Adjusted R-squared 0.001404 S.D. dependentvar 0.003871
S.E. of regression 0.003821 Akaike info criterion -8.271699 S.E. of regression 0.003868 Akaike info criterion -8.255550
Sum squared resid 0.001694 Schwarz criterion -8.201637 Sum squared resid 0.001750 Schwarz criterion -8.208842
Log likelihood 4951661 Hannan-Quinn criter. -8.243249 /, Log likelihood 493.2052 Hannan-Quinn criter. -8.236583
F-statistic 2.540599 Durbin-Watson stat 1.950658 F-statistic 1.165851 Durbin-Watson stat 2.029646
Prob(F-statistic) 0.083198 Prob(F-statistic) 0.282476
Null Hypothesis: LAB_ECA has a unitroot Null Hypothesis: D(LAB_ECA) has a unit root
Exogenous: None Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=12) Lag Length: 0 (Automatic - based on SIC, maxlag=12)
t-Statistic Prob.* t-Statistic Prob.*
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Null Hypothesis: LTEMP has a unit root
Exogenous: Constant
Lag Length: 11 (Automatic - based on SIC, maxlag=12)

N3 Syl @il 19 0By gl

Null Hypothesis: LTEMP has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 11 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.306813 0.4264
Augmented Dickev-Fuller test statistic -2.201879 0.2069 Test critical values: 1% level -4.045236
Test critical values: 1% level -3.491928 5% level -3.451959
5% level -2.888411 10% level -3.151440
10% level -2.581176
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LTEMP)
Dependent Variable: D(LTEMP) Method: Least Squares
Method: Least Squares Date: 06/02/21 Time: 13:54
Date: 06/02/21 Time: 13:57 Sample (adjusted): 2011M01 2019M12
Sample (adjusted): 2011M01 2019M12 Included observations: 108 after adjustments
Included observations: 108 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
LTEMP(-1) -0.863376 0.374272 -2.306813 0.0233
LTEMP(-1) -0.778010 0.353339 -2.201879 0.0301 D(LTEMP(-1)) 0.206814 0.352138 0.587308 0.5584
D(LTEMP(-1)) 0.130662 0.334388 0.390750 0.6969 D(LTEMP(-2)) 0.094271 0.321793 0.292956 0.7702
D(LTEMP(-2)) 0.025080 0.305751 0.082027 0.9348 D(LTEMP(-3)) 0.005702 0.291229 0.019578 0.9844
D(LTEMP(-3)) -0.056562 0.276870 -0.204290 0.8386 D(LTEMP(-4)) -0.082202 0.259920 -0.316260 0.7525
D(LTEMP(-4)) -0.137553 0.247203 -0.556435 0.5792 D(LTEMP(-5)) -0.255677 0.229871 -1.112266 0.2689
D(LTEMP(-5)) -0.303291 0.219211 -1.383558 0.1697 D(LTEMP(-6)) -0.150678 0.205887 -0.731849 0.4661
D(LTEMP(-6)) -0.191857 0.196962 -0.974084 0.3325 D(LTEMP(-7)) -0.315984 0.173376 -1.822533 0.0716
D(LTEMP(-7)) -0.351071 0.165688 -2.118864 0.0367 D(LTEMP(-8)) -0.419216 0.145160 -2.887963 0.0048
D(LTEMP(-8)) -0.445827 0.139828 -3.188389 0.0019 D(LTEMP(-9)) -0.472984 0.121485 -3.893358 0.0002
D(LTEMP(-9)) -0.491466 0.118328 -4.153416 0.0001 D(LTEMP(-10)) -0.526077 0.105958 -4.964968 0.0000
D(LTEMP(-10)) -0.539498 0.103970 -5.188994 0.0000 D(LTEMP(-11)) -0.338134 0.099471 -3.399302 0.0010
D(LTEMP(-11)) -0.345075 0.098725 -3.495305 0.0007 C 2.626582 1.139011 2.306020 0.0233
C 2.378133 1.080624 2.200703 0.0302 @TREND("2010M017) 0.000193 0.000272 0.707204 0.4812
R-squared 0.883497 Mean dependentvar 0.000000 R-squared 0.884114 Mean dependentvar 0.000000
Adjusted R-squared 0.868781 S.D. dependentvar 0.228882 Adjusted R-squared 0.868087 S.D. dependentvar 0.228882
S.E. of regression 0.082910 Akaike info criterion -2.029627 S.E. ofregression 0.083129 Akaike info criterion -2.016415
Sum squared resid 0.653042 Schwarz criterion -1.706778 Sum squared resid 0.649586 Schwarz criterion -1.668731
Log likelihood 1225998 Hannan-Quinn criter. -1.898723 Log likelihood 122.8864 Hannan-Quinn criter. -1.875442
F-statistic 60.03601 Durbin-Watson stat 1.920953 F-statistic 55.16474 Durbin-Watson stat 1.914529
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000




Null Hypothesis: D(LTEMP) has a unit root
Exogenous: None
Lag Length: 10 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: D(LTEMP) has a unit root
Exogenous: Constant
Lag Length: 10 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.29426 0.0000 Augmented Dickev-Fuller test statistic -12.23282 0.0000
Test critical values: 1% level -2.586550 Testcritical values: 126 lovsl =3:491928
5% level -2.888411
fg&'z’gl j‘gﬁgg; 10% level 2581176
*MacKinnon (1996) ocne-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation 39519"00?_"' Vet"isab'ei D(LTEMP,2)
i - ethod: Leas quares
3Zz]eoﬂdtl_lir:a\/satrlsa!:‘::.rg)s(LTEMP,Z) Date: 06/02/21 Time: 13:59
e guares: Sample (adjusted): 2011M01 2019M12
Date: 06/02/21 Time: 14:00 Included observations: 108 after adjustments
Sample (adjusted): 2011M01 2019M12
Included observations: 108 after adjustments Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob. D(LTEMP(-1)) -7.982102 0.652515  -12.23282 0.0000
D(LTEMP(-1),2) 6.404279 0.579590 11.04968 0.0000
D(LTEMP(-1)) 7980369 0649113 -12.29426  0.0000 DA TEMP(:2).2) ov82082 Obiegyl. 1AG0d50  0.0000
DLTEMP(1).2) S 405750 D 576E50 {10452 05 D(LTEMP(-3),2) 5141638 0.460811 11.15781 0.0000
g : : : : D(LTEMP(-4),2) 4.485222 0.412114 10.88345  0.0000
D(LTEMP(-2),2) 5780714 0.514275 11.24051 0.0000 D(LTEMP(-5),2) 3.7273801 0.365059 10.21151 0.0000
D(LTEMP(-3),2) 5.140393 0.458405 11.21364 0.0000 D(LTEMP(-6),2) 3.147492 0.298228 10.55400 0.0000
D(LTEMP(-4),2) 4.484145 0.409967 10.93781 0.0000 D(LTEMP(-7),2) 2471390 0.249830 9.892282 0.0000
D(LTEMP(-5),2) 3.726829 0.363155 10.26237 0.0000 D(LTEMP(-8),2) 1.766859 0.202179 8.739062  0.0000
D(LTEMP(-6),2) 3.146727 0296676  10.60662  0.0000 I:E))(E.L‘ITIEEI\'AV‘F?((:IQO)‘)ZZ)) 3'2?323; g-;g;g;g Z-;gggg‘;‘ g-gggg
D(LTEMP(-7),2) 2470735 0.248528 9.941456 0.0000 =l ? : = 2
D(LTEMP(-8).2) 1766313 0201124 8782201  0.0000 & 0004200, 0008139, 048101 08625
D(LTEMP(-9),2) 1.083086 0.150477 7.197687 0.0000 R-squared 0.840325 Mean dependentvar 0.000285
D(LTEMP(-10),2) 0.414532 0.094896 4.368294 0.0000 Adjusted R-squared 0.822029 S.D. dependentvar 0.200433
S.E. of regression 0.084556 Akaike info criterion -1.998370
R-squared 0.840289 Mean dependentvar 0.000285 Sum squared resid 0.686370 Schwarz criterion -1.700356
Adjusted R-squared 0.823824 S.D. dependentvar 0.200433 Log likelihood 119.9120 Hannan-Quinn criter. -1.877536
S.E. of regression 0.084128 Akaike info criterion -2.016660 ;'S‘:"Fs"tc S g%ggggg BurbinWatsor:stal 30324992
Sum squared resid 0.686527 Schwarz criterion -1.743480 1Ob(E-5latishic) :
Log likelihood 119.8997 Hannan-Quinn criter. -1.905896

Durbin-Watson stat 1.952463
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Null Hypothesis: LEC has a unit root
Exogenous: None

Lag Length: 4 (Automatic - based on SIC, maxlag=9)

Null Hypothesis: LEC has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2648733 0.9973 Augmented Dickev-Fuller test statistic -3.256863  0.0247
Test critical values: 1% level -2.632688 Test critical values: 1% level -3.626784
5% level -1.950687 5% level -2.945842
10% level -1.611059 10% level -2.611531
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation ;:\)ugmegtett!\l;)ic_keb):—lflglirE’lgst Equation
Dependent Variable: D(LEC) kel u:}esf )
Method: Least Squares 9G quares
3 SIECSL Date: 06/02/21 Time: 14:32
Date: 06/02/21 Time: 14:33 % 3
Sample (adjusted): 201102 201904 Sample (adjusted): 201101 201904
AR = Included observations: 36 after adjustments
Included observations: 35 after adjustments
Variable Coeficient  Std.Emor  tStatistic  Prob. e Eoeidenh twes R Sob
LEC(-1) -0.124706 0.038290  -3.256863 0.0027
LEGEY) 0:008453 0003191 2648733 00128 D(LEC(-1)) -0.886647  0.058273 -15.21550  0.0000
D(LEC(-1)) -0.515056 0.157079  -3.278957 0.0026 D(LEC(-2)) -0.951125 0.042696 -22.27660 0.0000
D(LEC(-2)) 0515939 0.162165 -3.181561  0.0034 D(LEC(-3)) -0.971568  0.054256 -17.90724  0.0000
D(LEC(-3)) -0.508658 0.160247 -3.174211 0.0035 c 0.826233 0.222776 3.708808 0.0008
D(LEC(-4)) 0.516275 0.161921 3.188446 0.0033
R-squared 0.960533 Mean dependentvar 0.025287
R-squared 0.958404 Mean dependentvar 0.031674 Adjusted R-squared 0.955440 S.D. dependentvar 0.268997
Adjusted R-squared 0.952858 S.D. dependentvar 0.270141 S.E. of regression 0.056783 Akaike info criterion -2.770906
S.E. of regression 0.058654 Akaike info criterion -2.702761 Sum squared resid 0.099954 Schwarz criterion -2.550973
Sum squared resid 0.103208 Schwarz criterion -2.480569 Log likelihood 54.87632 Hannan-Quinn criter. -2.694144
Log likelihood 52.29832 Hannan-Quinn criter. -2.626060 F-statistic 188.6149 Durbin-Watson stat 1.402216
Durbin-Watson stat 2164779 Prob(F-statistic) 0.000000
Null Hypothesis: LEC has a unit root
Exogenous: Constant, Linear Trend Null Hypothesis: D(LEC) has a unit root
Lag Length: 4 (Automatic - based on SIC, maxlag=9) Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -2.236553 0.4557
Test critical valuesv‘ 1% level 4043644 Auagmented Dickey-Fuller test statistic -32.04242 0.0000
i 5% level -3'544284 Test critical values: 1% level -4.234972
10% | 8 5% level -3.540328
gvel it 10% level 3202445
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEC) Dependent Variable: D(LEC,2)
Method: Least Squares Method: Least Squares
Date: 06/02/21 Time: 14:30 Date: 06/02/21 Time: 14:34
Sample (adjusted): 2011Q2 2019Q4 Sample (adjusted): 2011Q1 2019Q4
Included observations: 35 after adjustments Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
LEC(-1) -0.458635 0.205063  -2.236553 0.0335 D(LEC(-1)) -3.989775 0.124515  -32.04242 0.0000
D(LEC(-1)) -0.349496 0.215480 -1.621941 0.1160 D(LEC(-1),2) 2.011032 0.081505 24 67379 0.0000
D(LEC(-2)) -0.473602 0.195022  -2.428449 0.0218 D(LEC(-2),2) 0.999773 0.056471 17.70433 0.0000
D(LEC(-3)) -0.589974  0.176389  -3.344730  0.0024 C 0159158 0023322  6.824388  0.0000
D(LEC(-4)) 0.316898 0.176617 1.794268 0.0836 @TREND("2010Q17) -0.002643 0.000957 -2.762938 0.0095
C 2540287 1.092404 2.325410 0.0275
@TREND(2010Q17)  0.008991  0.004800  1.872966  0.0715 Resquared 0:951945 Maandepandentyar 0.00588¢
Adjusted R-squared 0.979616 S.D. dependentvar 0.412737
S.E. of regression 0.058928 Akaike info criterion -2.696762
R-squared 0.967514 Mean dependentvar 0.031674 : Ao
Adjusted R-squared 0.960553 S.D. dependentvar 0.270141 et g e SO e e
S.E. of regression 0.053654 Akaike info criterion -2.835683 F-statistic 4215046 Durbin-Watson stat 1347300
Sum squared resid 0.080604 Schwarz criterion -2.524614 Prob(F-statistic) 0 00‘0000 :
Log likelihood 56.62446 Hannan-Quinn criter. -2.728302 1 1 =
F-statistic 138.9858 Durbin-Watson stat 2.035763 -
Prob(F-statistic) 0.000000
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Null Hypothesis: LAB has a unit root

Null Hypothesis: LAB has a unit root

Exogenous: Constant

Lag Length: 5 (Automatic - based on SIC, maxlag=9)

Exogenous: Constant, Linear Trend

Lag Length: 5 (Automatic - based on SIC, maxlag=9)

L B t-Statistic Prob.*
t-Statistic Prob.*
. o Augmented Dickey-Fuller test statistic -1.976652 0.5928
Augmented Dickey-Fuller test statistic -1.537985 0.5026 Test critical values: 1% level 4252879
Test critical values: 1% level -3.639407 5% level -3.548490
5% level -2.951125 10% level -3.207094
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LAB)
Dependent Variable: D(LAB) Method: Least Squares
Method: Least Squares Date: 06/02/21 Time: 14:44
Date: 06/02/21 Time: 14:45 Sample (adjusted): 2011Q3 201904
Sample (adjusted): 2011Q3 2019Q4 Included observations: 24 after adjustments
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
LAB(-1) -0.221686 0.112153 -1.976652 0.0588
LAB(-1) -0.006360 0.004135 -1.537985 0.1357 D(LAB(-1)) 0.523576 0.149252 3.507990 0.0017
D(LAB(-1)) 0.479999 0.154695 3.102877 0.0045 D(LAB(-2)) -0.222556 0.174782  -1.273333 0.2142
D(LAB(-2)) -0.375919 0.163050 -2.305536 0.0291 D(LAB(-3)) -0.010445 0.179814  -0.058089 0.9541
D(LAB(-3)) -0.129712  0.176966  -0.732977 0.4699 D(LAB(-4)) 0.450098 0.161001 2795623 0.0096
D(LAB(-4)) 0.378712 0.164275 2.305356 0.0291 D(LAB(-5)) -0.482630 0.172785 -2.793240 0.0097
D(LAB(-5)) -0.640395 0.159418 -4.017083 0.0004 C 2.857257 1.435534 1.990380 0.0572
C 0.101271 0.055383 1.828550 0.0785 @TREND("2010Q17) 0.002937 0.001529 1.921134 0.0657
R-squared 0.590129 Mean dependentvar 0.013874 R-squared 0.641079 Mean dependentvar 0.013874
Adjusted R-squared 0.499047 S.D. dependentvar 0.004363 Adjusted R-squared 0.544447 S.D. dependentvar 0.004363
S.E. of regression 0.003088 Akaike info criterion -8.541216 S.E. of regression 0.002945 Akaike info criterion -8.615132
Sum squared resid 0.000257 Schwarz criterion -8.226965 Sum squared resid 0.000225 Schwarz criterion -8.255988
Log likelihood 152.2007 Hannan-Quinn criter. -8.434048 Log likelihood 154.4572 Hannan-Quinn criter. -8.492653
F-statistic 6.479077 Durbin-Watson stat 1.946629 F-statistic 6.634193 Durbin-Watson stat 1.890175
Prob(F-statistic) 0.000254 Prob(F-statistic) 0.000150
. : Null Hypothesis: LAB has a unit root
SR Soganoue o
Lag Lengih: 4 (Aflomalic - hased on SIC. HaHAg=9) Lag Length: 5 (Automatic - based on SIC, maxlag=9)
1 1 *
t-Statistic Prob.* t-Statistic Prob.
Augmented Dickev-Fuller test statistic 4235588 00104  Auamented Dickey-Fuller test statistic 3721833  0.9999
Test critical values: 1% level -4.252879 Testartical values: 1% evel -2.694731
5% level -3548490 5% level -1.951000
10% level -3.207094 10% level -1.610907
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LAB,2) Dependent Variable: D(LAB)
Method: Least Squares Method: Least Squares
Date: 06/02/21 Time: 14:47 Date: 06/02/21 Time: 14:46
Sample (adjusted): 201103 201904 Sample (adjusted): 201103 201904
Included observations: 34 after adjustments Included observations: 34 after adjustments
Xadahin Sooficent SibEmos: EStakoie Sl Variable Coeficient  Std.Eror  t-Statistic ~ Prob.
D(LAB(-1)) -1.298366 0.306537  -4.235588 0.0002 -
D(LAB(-1).2) 0.777180 0.295196 2632755 00138 LAB(-1) 0.001181 0.000317 3.721833 0.0009
D(LAB(-1)) 0.488371 0.160968 3.033963 0.0052
D(LAB(-2),2) 0.397108 0.258396 1.536822 0.1360
D(LAB(-2)) -0.364823 0169619 -2.150834  0.0403
D(LAB(-3),2) 0.265186 0.192677 1.376326 0.1800
D(LAB(-3)) -0.086515 0.182575 -0.473862 0.6393
D(LAB(-4),2) 0.643074 0.160535 4.005829 0.0004 DILAB 0.413383 0.16951 2 468137 0.0200
c 0.019721  0.004706 4190609  0.0003 (LAB(-4)) 4 169514 24 :
@TREND(2010Q1")  -830E-05  566E-05 -1467284  0.1539 D(LAB(5) 0583172 0162727 3583755  0.0013
R-squared 0.737086 Mean dependentvar -0.000163 R-_squared 0539372 Mean dependentvar 0.013874
Adjusted R-squared 0.678660 S.D. dependentvar 0.005468 Adjusted R-squared 0457117  S.D. dependentvar 0.004363
S.E. of regression 0.003099 Akaike info criterion -8.533954 SE. ofregression 0.003215  Akaike info criterion -8.483291
Sum squared resid 0.000259 Schwarz criterion -8.219703 Sum squared resid 0.000289 Schwarz criterion -8.213933
Log likelihood 152.0772 Hannan-Quinn criter. -8.426786 Log likelihood 150.2159 Hannan-Quinn criter. -8.391432
F-statistic 12.61585 Durbin-Watson stat 1.942628 Durbin-Watson stat 1.774555
Prob(F-statistic) 0.000001
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Null Hypothesis: LGCF has a unit root

Exogenous: Constant

Lag Length: 11 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LGCF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 11 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.194270 0.6750
Test critical values: 1% level -3.491928
5% level -2.888411
10% level -2.581176
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGCF)
Method: Least Squares
Date: 06/02/21 Time: 16:33
Sample (adjusted): 2011M01 2019M12
Included observations: 108 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LGCF(-1) -0.052917 0.044309 -1.194270 0.2353
D(LGCF(-1)) -0.638821 0.101418 -6.298904 0.0000
D(LGCF(-2)) -0.509228 0.102852 -4.951072 0.0000
D(LGCF(-3)) -0.497956 0.096193 -5.176646 0.0000
D(LGCF(-4)) -0.706879 0.083538 -8.461737 0.0000
D(LGCF(-5)) -0.652560 0.092186 -7.078715 0.0000
D(LGCF(-6)) -0.627594 0.092915 -6.754491 0.0000
D(LGCF(-7)) -0.606405 0.090774 -6.680387 0.0000
D(LGCF(-8)) -0.721975 0.081747 -8.831815 0.0000
D(LGCF(-9)) -0.648282 0.094291 -6.875362 0.0000
D(LGCF(-10)) -0.647145 0.098926 -6.541695 0.0000
D(LGCF(-11)) -0.326736 0.094477 -3.458366 0.0008
C 0.292665 0.129003 2.268657 0.0256
R-squared 0.694389 Mean dependentvar 0.019511
Adjusted R-squared 0.655786 S.D. dependentvar 0.447225
S.E. of regression 0.262386 Akaike info criterion 0.274486
Sum squared resid 6.540409 Schwarz criterion 0.597335
Log likelihood -1.822263 Hannan-Quinn criter. 0.405390
F-statistic 17.98772 Durbin-Watson stat 2.113975
Prob(F-statistic) 0.000000
Null Hypothesis: D(LGCF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 10 (Automatic - based on SIC, maxlag=12)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.60240 0.0000
Test critical values: 1% level -4.045236
5% level -3.451959
10% level -3.151440
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGCF,2)
Method: Least Squares
Date: 06/02/21 Time: 16:33
Sample (adjusted): 2011M01 2019M12
Included observations: 108 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LGCF(-1)) -7.858768 0.741225 -10.60240 0.0000
D(LGCF(-1),2) 6.173560 0.670398 9.208793 0.0000
D(LGCF(-2),2) 5.622495 0.594598 9.455956 0.0000
D(LGCF(-3),2) 5.086872 0.526559 9.660589 0.0000
D(LGCF(-4),2) 4.345141 0.476874 9.111719 0.0000
D(LGCF(-5),2) 3.662660 0.414438 8.837657 0.0000
D(LGCF(-6),2) 3.010077 0.349227 8.619265 0.0000
D(LGCF(-7).2) 2.383462 0.285563 8.346529 0.0000
D(LGCF(-8).2) 1.644941 0.235253 6.992227 0.0000
D(LGCF(-9),2) 0.984379 0.170350 5.778569 0.0000
D(LGCF(-10),2) 0.329544 0.094903 3.472445 0.0008
C 0.193296 0.061958 3.119785 0.0024
@TREND("2010M017) -0.000759 0.000820 -0.926514 0.3565
R-squared 0.809616 Mean dependentvar 0.003798
Adjusted R-squared 0.785568 S.D. dependentvar 0.568301
S.E. of regression 0.263162 Akaike info criterion 0.280393[
Sum squared resid 6.579154 Schwarz criterion 0.603242 7
Log likelihood -2.141208 Hannan-Quinn criter. 0.411296
F-statistic 33.66606 Durbin-Watson stat 2115508
Prob(F-statistic) 0.000000

t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -2.022352 0.5823
Test critical values: 1% level -4.045236
5% level -3.451959
10% level -3.151440
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGCF)
Method: Least Squares
Date: 06/02/21 Time: 16:32
Sample (adjusted): 2011M01 2019M12
Included observations: 108 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LGCF(-1) -0.644821 0.318847 -2.022352 0.0460
D(LGCF(-1)) -0.095283 0.306815 -0.310554 0.7568
D(LGCF(-2)) -0.016483 0.281841 -0.058484 0.9535
D(LGCF(-3)) -0.052131 0.256135 -0.203529 0.8392
D(LGCF(-4)) -0.304943 0.229773 -1.327150 0.1877
D(LGCF(-5)) -0.301678 0.208166 -1.449215 0.1506
D(LGCF(-6)) -0.328629 0.184007 -1.785957 0.0773
D(LGCF(-7)) -0.357639 0.160148 -2.233184 0.0279
D(LGCF(-8)) -0.523744 0.133036 -3.936871 0.0002
D(LGCF(-9)) -0.500024 0.122147 -4.093627 0.0001
D(LGCF(-10)) -0.546256 0.111500 -4.899154 0.0000
D(LGCF(-11)) -0.277914 0.096822 -2.870345 0.0051
C 1.235007 0.518695 2.380989 0.0193
@TREND("2010M017) 0.011022 0.005881 1.874102 0.0640
R-squared 0.705397 Mean dependentvar 0.019511
Adjusted R-squared 0.664654 S.D.dependentvar 0.447225
S.E. ofregression 0.258984 Akaike info criterion 0.256322
Sum squared resid 6.304833 Schwarz criterion 0.604005
Log likelihood 0.158636 Hannan-Quinn criter. 0.397295
F-statistic 17.31332 Durbin-Watson stat 2078528
Prob(F-statistic) 0.000000
Null Hypothesis: LGCF has a unit root
Exogenous: None
Lag Length: 11 (Automatic - based on SIC, maxlag=12)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4479246 1.0000
Test critical values: 1% level -2.586550
5% level -1.943824
10% level -1.614767
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGCF)
Method: Least Squares
Date: 06/02/21 Time: 16:33
Sample (adjusted): 2011M01 2019M12
Included observations: 108 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LGCF(-1) 0.045087 0.010066 4.479246 0.0000
D(LGCF(-1)) -0.693757 0.100589 -6.896948 0.0000
D(LGCF(-2)) -0.554532 0.103051 -5.381150 0.0000
D(LGCF(-3)) -0.537549 0.096618 -5.563671 0.0000
D(LGCF(-4)) -0.753127 0.082744 -9.101889 0.0000
D(LGCF(-5)) -0.684084 0.093081 -7.349378 0.0000
D(LGCF(-6)) -0.647154 0.094491 -6.848831 0.0000
D(LGCF(-7)) -0.615599 0.092621 -6.646411 0.0000
D(LGCF(-8)) -0.732708 0.083354  -8.790321 0.0000
D(LGCF(-9)) -0.647984 0.096305  -6.728426 0.0000
D(LGCF(-10)) -0.634085 0.100869 -6.286222 0.0000
D(LGCF(-11)) -0.304614 0.095980 -3.173704 0.0020
R-squared 0.677832 Mean dependentvar 0.019511
Adjusted R-squared 0.640917 S.D. dependentvar 0.447225
S.E. of regression 0.267993 Akaike info criterion 0.308728
Sum squared resid 6.894749 Schwarz criterion 0.606743
Log likelihood -4.671318 Hannan-Quinn criter. 0.429562
Durbin-Watson stat 2.082838

Null Hypothesis: D(LGCF) has a unitroot

Exogenous: Constant

Lag Length: 10 (Automatic - based on SIC, maxlag=12)
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Null Hypothesis: LABG has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic - based on SIC, maxlag=12)

Null Hypothesis: LABG has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.924200 0.7775 Augmented Dickey-Fuller test statistic -0.881738 0.9538
Test critical values: 1% level -3.486551 Test critical values: 1% level -4.037668
5% level -2.886074 5% level -3.448348
10% level -2.579931 10% level -3.149326
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LABG) Dependent Variable: D(LABG)
Method: Least Squares Method: Least Squares
Date: 06/02/21 Time: 16:48 Date: 06/02/21 Time: 16:47
Sample (adjusted): 2010M03 2019M12 Sample (adjusted): 20101103 2019M12
Included observations: 118 after adjustments Included observations: 118 after adjustments
Variable Coefficient ~ Std.Eror  t-Statistic  Prob. Variable Coefiicient  Std.Error  t-Statistic  Prob.
LABG(-1) -0.001485 0001607 -0.924200  0.3573 LABG(:1) -0.014491  0.016434  -0.881738  0.3798
DLABG(-1)) 0462947 0082053 5642089  0.0000 D(LABG(-1)) 0479285  0.084713 5657720  0.0000
C 0.142567 0.151943 0.938289 0.3501
C 0.022466 0.016571 1.355721 0.1778
@TREND("2010M017) 0.000201 0.000253 0.795189 0.4282
R-squared 0.230832 Mean dependentvar 0.013776
Adjusted R-squared 0.217455 S.D. dependentvar 0.010221 R-gquared 0235075 Mean.dependentvar 9.0431420
B ke i o Adjusted R-squared 0.214945 S.D. dependentvar 0.010221
S.E. of regression 0.009041 Akaike info criterion -6.548939 SE. of C 0.009056 Akaike info criteri 6537521
Sum squared resid 0.009401 Schwarz criterion -6.478498 1 8 =HOLIEdessIon : ARGIg cieron P
Sotadn . 4 Sum squared resid 0.009349 Schwarz criterion -6.443600
Log likelihood 389.3874 Hannan-Quinn criter. -6.520338 S5o%e 3 .
F-statistic 17.25612 Durbin-Watson stat 2033686 Log Ilke[lhood 389.7138 Hanqan-Qumn criter. -6.499386
Prob(F-statistic) 0 0'00000 F-statistic 11.67808 Durbin-Watson stat 2.053578
% Prob(F-statistic) 0.000001

Null Hypothesis: LABG has a unit root
Exogenous: None

Null Hypothesis: D(LABG) has a unit root

Exogenous: Constant, Linear Trend
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Null Hypothesis: D(LABG) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.484694 0.0000
Test critical values: 1% level -3.486551
5% level -2.886074
10% level -2.579931
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LABG,2)
Method: Least Squares
Date: 06/02/21 Time: 16:51
Sample (adjusted): 2010M03 2019M12
Included observations: 118 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LABG(-1)) -0.527644 0.081368  -6.484694  0.0000
Cc 0.007206 0.001405 5130618 0.0000
R-squared 0.266061 Mean dependentvar -0.000133
Adjusted R-squared 0.259734 S.D. dependentvar 0.010502
S.E. of regression 0.009036 Akaike info criterion -6.558488
Sum squared resid 0.009470 Schwarz criterion -6.511528
Log likelihood 388.9508 Hannan-Quinn criter. -6.539421
F-statistic 4205125 Durbin-Watson stat 2.041264

Prob(F-statistic) 0.000000
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LECF)

Selected Model: ARDL(12, 7, 12, 0)

Case 2: Restricted Constant and No Trend
Date: 05/25/21 Time: 09:26

Sample: 2010M01 2019M12

Included observations: 108

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -3.223414 7.488573 -0.430444 0.6681
LECF(-1)* -0.305935 0.187372 -1.632766 0.1068
LABECF(-1) 0.391965 0.354922 1.104369 0.2731
LGDP({-1) -0.039722 0.532045 -0.074660 0.9407
LTEMP** 0.124278 0.055114 2.254937 0.0271
D(LECF(-1)) -0.515504 0.186528 -2.763677 0.0072
D(LECF(-2)) -0.413019 0.175486 -2.353578 0.0213
D(LECF(-3)) -0.542561 0.159568 -3.400196 0.0011
D(LECF(-4)) -0.657007 0.136799 -4.802729 0.0000
D(LECF(-5)) -0.536483 0.133988 -4.003956 0.0001
D(LECF(-6)) -0.338210 0.140400 -2.408904 0.0185
D(LECF(-7)) -0.544732 0.109319 -4.982947 0.0000
D(LECF(-8)) -0.726316 0.084135 -8.632731 0.0000
D(LECF(-9)) -0.638846 0.088764 -7.197105 0.0000
D(LECF(-10)) -0.568304 0.094105 -6.039019 0.0000
D(LECF(-11)) -0.710511 0.079849 -8.898215 0.0000
D(LABECF) 2.139568 3.125791 0.684489 0.4958
D(LABECF(-1)) -0.313656 3.126796 -0.100312 0.9204
D(LABECF(-2)) 1.216114 3.128192 0.388760 0.6986
D(LABECF(-3)) 3.297962 3.215986 1.025490 0.3085
D(LABECF(-4)) 4158312 3.134872 1.326470 0.1888
D(LABECF(-5)) 5.821010 3.154934 1.845050 0.0691
D(LABECF(-6)) 7.863021 3.271866 2.403222 0.0188
D(LGDP) 8.968444 4625681 1.938838 0.0564
D(LGDP({-1)) -4.860722 4716924 -1.030486 0.3062
D(LGDP(-2)) -6.760579 4757066 -1.421166 0.1595
D(LGDP(-3)) -5.690808 4.834547 -1.177113 0.2430
D(LGDP(-4)) 2.425136 4857463 0.499260 0.6191
D(LGDP(-5)) -2.124332 4883467 -0.435005 0.6648
D(LGDP(-6)) 9.855372 4907401 2.008267 0.0483
D(LGDP(-7)) 8.458447 4839857 1.747665 0.0847
D(LGDP(-8)) 2.868686 4837387 0.593024 0.5550
D(LGDP(-9)) -5.367703 4833046 -1.110625 0.2704
D(LGDP(-10)) 2.899254 4789951 0.605278 0.5469
D(LGDP(-11)) -13.36690 4733519 -2.823881 0.0061

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LABECF 1.281204 0.435681 2.940693 0.0044
LGDP -0.129839 1.754607 -0.073999 0.9412
LTEMP 0.406225 0.328918 1.235034 0.2208
C -10.53628 21.26280 -0.495526 0.6217

EC = LECF - (1.2812*LABECF -0.1298*LGDP + 0.4062*LTEMP -10.5363)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1)
Asymptotic: n=1000
F-statistic 6.816038 10% 23 3.2
K 3 5% 279 3.67
2.5% 3.15 408
1% 3.65 466
Actual Sample Size 108 Finite Sample: n=80
10% 2474 3312
5% 292 3.838
1% 3.908 5.044
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ARDL Error Correction Regression
Dependent Variable: D(LECF)

Selected Model: ARDL(12, 7, 12, 0)

Case 2: Restricted Constant and No Trend
Date: 05/25/21 Time: 11:45

Sample: 2010M01 2019M12

Included observations: 108

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient ~ Std. Error  t-Statistic  Prob.
D(LECF(-1)) -0.515504  0.079696 -65.468394  0.0000
D(LECF(-2)) -0.413019  0.088122 -4686526  0.0000
D(LECF(-3)) -0.542561 0.083056 -6.532495  0.0000
D(LECF(-4)) -0.657007  0.069061 -9.513453  0.0000
D(LECF(-5)) -0.536483  0.079424  -6.754671 0.0000
D(LECF(-6)) -0.338210  0.092602 -3.652303  0.0005
D(LECF(-7)) -0.544732  0.068423 -7.961230  0.0000
D(LECF(-8)) -0.726316  0.055299 -13.13434  0.0000
D(LECF(-9)) -0.638846  0.071957 -8.878106  0.0000
D(LECF(-10)) -0.568304  0.081256 -6.994035  0.0000
D(LECF(-11)) -0.710511 0.074602 -9.524053  0.0000
D(LABECF) 2139568 2790506  0.766731 0.4457

D(LABECF(-1)) -0.313656  2.856848  -0.109791 0.9129

D(LABECF(-2)) 1216114 2945229 0412910  0.6809

D(LABECF(-3)) 3297962  3.086332  1.068570  0.2888

D(LABECF(-4)) 4158313 2931119  1.418677  0.1602

D(LABECF(-5)) 5821010 2895779  2.010171 0.0481

D(LABECF(-6)) 7.863021 2904802 2706904  0.0085

D(LGDP) 5.968444 4310524 2080593  0.0410
D(LGDP(-1)) -4860722 4510214 -1.077714  0.2847
D(LGDP(-2)) -6.760579 4577222 -1477005  0.1440
D(LGDP(-3)) -5.690808  4.683174 -1215160  0.2282
D(LGDP(-4)) 2425136 4719853 0513816  0.6089
D(LGDP(-5)) -2124332 4731819 -0.448946  0.6548
D(LGDP(-6)) 9.855372 4754945 2072658  0.0417
D(LGDP(-7)) 8.458447 4680132  1.807310  0.0748
D(LGDP(-8)) 2868687 4656658  0.616040  0.5398
D(LGDP(-9)) -5367703 4615449 -1.162986  0.2486

D(LGDP(-10)) 2899254 4547583 0637537 05258
D(LGDP(-11)) -13.36690  4.385841 -3.047732  0.0032
CointEq(-1)* -0.305935  0.051026 -5.995632  0.0000

(LECF) {0 |1 8 prad 8%l jlest 115 o3y goeks
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Heteroskedasticity Test: White

F-statistic 1.062500 Prob. F(34,73) 0.4044
Obs*R-squared 35.75257 Prob. Chi-Square(34) 0.3861
Scaled explained SS 12.12233 Prob. Chi-Square(34) 0.9998

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 05/25/21 Time: 11:57
Sample: 2011M01 2019M12
Included observations: 108

Dependent Variable: LECF

Method: ARDL

Date: 05/25/21 Time: 11:30

Sample (adjusted): 2011M01 2019M12

Included observations: 108 after adjustments
Maximum dependent lags: 12 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (12 lags, automatic): LABECF LGDP LTEMP
Fixed regressors: C

Number of models evalulated: 26364

Selected Model: ARDL(12, 7, 12, 0)

Variable Coefficient Std. Error t-Statistic Prob.*

LECF(-1) 0.178561 0.082346 2.168440 0.0334
LECF(-2) 0.102485 0.089581 1.144044 0.2563
LECF U‘A'U 5 . ‘ "‘ .-‘.'U‘ ‘b LECF(-3) -0.129542 0.087422 -1.481811 0.1427
( ) C ‘; > (< LECF(-4) -0.114445  0.087255 -1.311626  0.1938
- - LECF(-5) 0.120524 0.090279 1.335015 0.1860
LECF(-6) 0.198273 0.082485 2.403731 0.0188
Breusch-Godfrey Serial Correlation LM Test: 2 0.082243 -2.511116 0.0142
4 0.084633 -2.145555 0.0352
F-statistic 11.46607 Prob. F(2,71) 0.00001 0.083452 1.048150 0.2980
Obs*R-squared 26.36660 Prob. Chi-Square(2) 0.00002 0.083564 0.844165 0.4013
7 0.086160 -1.650496 0.1031
1 0.079849 8.898215 0.0000
Test Equation: 9 3.125791 0.684489 0.4958
Dependent Variable: RESID 1 4572896 -0.450756 0.6535
Method: ARDL 0 4583214 0.333777 0.7395
Date: 05/25/21 Time: 11:50 7 4620579 0.450560 0.6536
Sample: 2011M01 2019M12 1 4.595480 0.187217 0.8520
Included observations: 108 8 4541706 0.366095 0.7154
Presample missing value lagged residuals set to zero. 1 4614215 0.442548 0.6594
= 1 3.271866 -2.403222 0.0188
LGDP 8.968443 4.625681 1.938837 0.0564
- N - . LGDP(-1) -13.86889 7.298205 -1.900315 0.0613
(LECF) AJ\A.U :}Q-'J‘ é‘}J &JLJJ\ wd\ LGDP(-2) -1.899857 7.232256 -0.262692 0.7935
G - N . LGDP(-3) 1.069772 7.219842 0.148171 0.8826
LGDP(-4) 8.115944 7.219389 1.124187 0.2646
LGDP(-5) -4.549472 7.339654 -0.619848 0.5373
LGDP(-6) 11.97971 7.433629 1.611556 0.1114
LGDP(-7) -1.396927 7.391520 -0.188990 0.8506
LGDP(-8) -5.589761 7.367349 -0.758721 0.4505
LGDP(-9) -8.236387 7.359671 -1.119124 0.2668
LGDP(-10) 8.266954 7.353998 1.124144 0.2646
LGDP(-11) -16.26615 7.342365 -2.215383 0.0299
LGDP(-12) 13.36690 4733519 2.823881 0.0061
LTEMP 0.124278 0.055114 2254937 0.0271
C -3.223414 7.488573 -0.430444 0.6681
R-squared 0.985824 Mean dependentvar 4590774
Adjusted R-squared 0.979221 S.D. dependentvar 0.370043
S.E. of regression 0.053341 Akaike info criterion -2.767742
Sum squared resid 0.207705 Schwarz criterion -1.898532
Log likelihood 184.4580 Hannan-Quinn criter. -2.415309
F-statistic 149.3081 Durbin-Watson stat 1.391896

Prob(F-statistic) 0.000000
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LECF)

Selected Model: ARDL(8, 6, 8, 0, 0)

Case 2: Restricted Constant and No Trend
Date: 05/25/21 Time: 15:37

Sample: 2010M01 2019M12

Included observations: 111

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 3.693564 0.724720 5.096537 0.0000
LECF(-1)* -0.952846 0.186057 -5.121264 0.0000
LTEMP_POS(-1) -0.039105 0.274158 -0.142636 0.8869
LTEMP_NEG(-1) 0.065631 0.284531 0.230665 0.8181
LABECF_POS™ 3.685952 1.738926 2119672 0.0370
LABECF_NEG** -140.6268 50.88512 -2.763612 0.0070
D(LECF(-1)) 0.189717 0.175824 1.079013 0.2837
D(LECF(-2)) 0.374589 0.172417 2.172580 0.0326
D(LECF(-3)) 0.445879 0.147504 3.022816 0.0033
D(LECF(-4)) 0.114601 0.140617 0.814981 0.4174
D(LECF(-5)) -0.112239 0.134378 -0.835250 0.4059
D(LECF(-6)) 0.479369 0.123211 3.890621 0.0002
D(LECF(-7)) 0.289339 0.104821 2760320 0.0071
D(LTEMP_POS) 0.092303 0.131538 0.701724 0.4848
D(LTEMP_POS(-1)) 0.238780 0.191753 1.245244 0.2165
D(LTEMP_POS(-2)) 0.278031 0.168361 1.651398 0.1024
D(LTEMP_POS(-3)) 0.523883 0.135875 3.855633 0.0002
D(LTEMP_POS(-4)) 0.418607 0.126817 3.300881 0.0014
D(LTEMP_POS(-5)) 0.252240 0.109525 2.303047 0.0237
D(LTEMP_NEG) -0.070353 0.118424 -0.594079 0.5541
D(LTEMP_NEG(-1)) 0.071098 0.271754 0.261628 0.7942
D(LTEMP_NEG(-2)) -0.057558 0.254934 -0.225776 0.8219
D(LTEMP_NEG(-3)) -0.058800 0.235686 -0.249486 0.8036
D(LTEMP_NEG(-4)) 0.103325 0.208333 0.495962 0.6212
D(LTEMP_NEG(-5)) 0.217351 0.189594 1.146404 0.2549
D(LTEMP_NEG(-6)) 0.377582 0.149472 2526102 0.0134
D(LTEMP_NEG(-7)) 0.194868 0.142768 1.364929 0.1759

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted Constant and No Trend
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ARDL Error Correction Regression
Dependent Variable: D(LECF)

Selected Model: ARDL(8, 6, 8, 0, 0)

Case 2: Restricted Constant and No Trend
Date: 05/26/21 Time: 08:18

Sample: 2010M01 2019M12

Included observations: 111

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LECF(-1)) 0.189717 0.164049 1.156461 0.2508
D(LECF(-2)) 0.374589 0.154577 2.423307 0.0175
D(LECF(-3)) 0.445879 0.129380 3.446277 0.0009
D(LECF(-4)) 0.114601 0.124387 0.921326 0.3595
D(LECF(-5)) -0.112239 0.120563 -0.930957 0.3545
D(LECF(-6)) 0.479369 0.112058 4277872 0.0000
D(LECF(-7)) 0.289339 0.097589 2.964881 0.0039

D(LTEMP_POS) 0.092303 0.108797 0.848402 0.3986
D(LTEMP_POS(-1)) 0.238780 0.106211 2.248155 0.0272
D(LTEMP_POS(-2)) 0.278031 0.104838 2652018 0.0096
D(LTEMP_POS(-3)) 0.523883 0.086184 6.078667 0.0000
D(LTEMP_POS(-4)) 0.418607 0.089689 4667332 0.0000
D(LTEMP_POS(-5)) 0.252240 0.090073 2.800392 0.0063

D(LTEMP_NEG) -0.070353 0.094729 -0.742682 0.4597
D(LTEMP_NEG(-1)) 0.071098 0.095882 0.741518 0.4604
D(LTEMP_NEG(-2)) -0.057558 0.094792 -0.607204 0.5454
D(LTEMP_NEG(-3)) -0.058800 0.097919 -0.600496 0.5498
D(LTEMP_NEG(-4)) 0.103325 0.099939 1.033881 0.3042
D(LTEMP_NEG(-5)) 0.217351 0.116366 1.867826 0.0653
D(LTEMP_NEG(-6)) 0.377582 0.105745 3.570690 0.0006
D(LTEMP_NEG(-7)) 0.194868 0.116639 1.670693 0.0985

CointEq(-1)* -0.952846 0.172611 -5.520204 0.0000
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Dependent Variable: LECF

Method: ARDL

Date: 05/26/21 Time: 08:33

Sample (adjusted): 2010M10 2019M12

Included observations: 111 after adjustments

Maximum dependent lags: 8 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (8 lags, automatic): LTEMP_POS LTEMP_NEG
LABECF_POS LABECF_NEG

Fixed regressors: C

Number of models evalulated: 52488

Selected Model: ARDL(S, 6, 8, 0, 0)

Variable Coefficient Std. Error t-Statistic Prob.*
LECF(-1) 0.236870 0.104289 2271287 0.0257
LECF(-2) 0.184872 0.104496 1.769183 0.0805
LECF(-3) 0.071290 0.083575 0.853008 0.3961
LECF(-4) -0.331278 0.075191 -4.405833 0.0000
LECF(-5) -0.226839 0.082750 -2.741267 0.0075
- LECF(-6) 0.591608 0.081079 7.296694 0.0000 - -
(LECF) 45\.\.15 [ LECF(-7) -0.190030 0.108343  -1.753955 0.0831 ('.9) d’dﬁ
LECF(-8) -0.289339 0.104821 -2.760320 0.0071
LTEMP_POS 0.092303 0.131538 0.701724 0.4848

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.404928 Prob. F(2,82) 0.6684
Obs*R-squared 1.085547 Prob. Chi-Square(2) 0.5811
Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 05/26/21 Time: 08:42

Sample: 2010M10 2019M12

Included observations: 111

Presample missing value lagged residuals set to zero.

Prob(F-statistic) 0.000000
:\j *Note: p-values and any subsequent tests do not account for model 3 -
(LECF) ‘.\.U selection. ) d?l'-LA
V e d ? ~ - - -
Heteroskedasticity Test: ARCH
F-statistic 0.184821 Prob. F(1,108) 0.6681
Obs*R-squared 0.187922 Prob. Chi-Square(1) 0.6647

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 05/26/21 Time: 08:52

Sample (adjusted): 2010M11 2019M12
Included observations: 110 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.003543 0.000552 6.415997 0.0000
RESID"2(-1) -0.041910 0.097487 -0.429908 0.6681
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LECA)

Selected Model: ARDL(4, 4, 2)

Case 2: Restricted Constant and No Trend
Date: 06/03/21 Time: 09:52

Sample: 2010Q1 2019Q4

Included observations: 36

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -11.95438 3.807031 -3.140080 0.0046
LECA(G-1)* -1.793054 0.391163 -4.583901 0.0001
LTEMP(-1) -3.013259 0.597241 -5.045300 0.0000
LAB_ECA(-1) 3.417626 0.736121 4.642748 0.0001
D(LECA(-1)) 0.022309 0.293615 0.075979 0.9401
D(LECA(-2)) -0.385831 0.213876 -1.803995 0.0843
D(LECA(-3)) -0.383305 0.133718 -2.866523 0.0087
D(LTEMP) -0.488990 0.152891 -3.198289 0.0040
D(LTEMP({-1)) 1.999383 0.431884 4.629440 0.0001
D(LTEMP(-2)) 1.093013 0.294851 3.706998 0.0012
D((LTEMP(-3)) 0.409358 0.183069 2.236081 0.0353
D(LAB_ECA) 6.890995 2177204 3.165067 0.0043
D(LAB_ECA(-1)) 3.889083 1.790566 2.171986 0.0404

* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LTEMP -1.680518 0.335882 -5.003301 0.0000
LAB_ECA 1.906037 0.046299 41.16814 0.0000
C -6.667052 0.953508 -6.992127 0.0000

EC =LECA - (-1.6805*LTEMP + 1.9060*LAB_ECA -6.6671)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic value Signif. 1(0) 1)
Asymptotic: n=1000

F-statistic 7.637720 10% 26 3.35

K 2 5% 3.1 3.87

25% 355 438

1% 413 5



ARDL Error Correction Regression
Dependent Variable: D(LECA)
Selected Model: ARDL(4, 4, 2)

Case 2: Restricted Constant and No Trend

Date: 06/03/21 Time: 09:48
Sample: 2010Q1 2019Q4
Included cobservations: 36

(LECA) d1ull ARDL z3ged Jor¥! & pmad 8%l jla 125 o8y el

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LECA(-1)) 0.022309 0.212460 0.104509 0.9177
D(LECA{-Z2)) -0.385831 0.152895 -2.523509 0.0190
D(LECA(-3)) -0.383305 0.108856 -3.521208 0.0018

D(LTEMP) -0.488990 0.128786 -3.796929 0.0009
D(LTEMP({-1)) 1.999383 0.388646 5.144479 0.0000
D(LTEMP(-2)) 1.093013 0.270042 4047573 0.0005
D(LTEMP({-3)) 0.409358 0.172135 2.378118 0.0261
D(LAB_ECA) 6.890995 1.362925 5.056034 0.0000

D(LAB_ECA(-1)) 3.889083 1.270346 3.061437 0.0055
CointEq(-1)* -1.793054 0.305112 -5.876715 0.0000
R-squared 0.935295 Mean dependentvar 0.022732
Adjusted R-squared 0.912898 S.D. dependentvar 0.153605
S.E. of regression 0.045334 Akaike info criterion -3.119403
Sum squared resid 0.053434 Schwarz criterion -2.679537
Log likelihood 66.14926 Hannan-Quinn criter. -2.965878
Durbin-Watson stat 1.846052

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1)
F-statistic 7.637720 10% 263 3.35
K 2 5% 3:1 3.87
25% 3.55 438

1% 413 5

Dependent Variable: LECA

Method: ARDL

Date: 06/03/21 Time: 10:06
Sample (adjusted): 2011Q1 2019Q4

(LECA) H1l ARDL 340 & ppuncid! 8yl g ZASI1 dygimad) jLz)

Included observations: 36 after adjustments

Maximum dependent lags: 6 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamicregressors (6 lags, automatic): LTEMP LAB_ECA

Fixed regressors: C
Number of models evalulated: 294
Selected Model: ARDL(4, 4, 2)

MNote: final equation sample is larger than selection sample

:26 P-éjé’akﬁ

Variable Coefficient Std. Error t-Statistic Prob.*
LECA(-1) -0.770745 0.177052 -4.353224 0.0002
LECA(-2) -0.408139 0.188399 -2.166353 0.0409
LECA(-3) 0.002526 0.142672 0.017702 0.9860
LECA(-4) 0.383305 0.133718 2.866523 0.0087
LTEMP -0.488990 0.152891 -3.198289 0.0040
LTEMP(-1) -0.524887 0.159252 -3.295957 0.0032
LTEMP(-2) -0.906369 0.186180 -4 868244 0.0001
LTEMP(-3) -0.683655 0.172158 -3.971084 0.0006
LTEMP(-4) -0.409358 0.183069 -2.236081 0.0353
LAB_ECA 6.890995 2177204 3.165067 0.0043
LAB_ECAC(-1) 0.415714 2567034 0.161943 0.8728
LAB_ECA(-2) -3.889083 1.790566 -2.171986 0.0404
C -11.95438 3.807031 -3.140080 0.0046
R-squared 0.969438 Mean dependentvar 3.971792
Adjusted R-squared 0.953493 S.D. dependentvar 0.223502
S.E. ofregression 0.048200 Akaike info criterion -2.952737
Sum squared resid 0.053434 Schwarz criterion -2.380910
Log likelihood 66.14926 Hannan-Quinn criter. -2.753154
F-statistic 60.79747 Durbin-Watson stat 1.846052
Prob(F-statistic) 0.000000

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

selection.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.645897 Prob. F(2.21) 0.5343
Obs*R-squared 2.086174 Prob. Chi-Square(2) 0.3524

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 06/03/21 Time: 09:49

Sample: 2011Q1 2019Q4

Included observations: 36

Presample missing value lagged residuals setto zero.

Variable Coefficient Std. Error t-Statistic Prob.
LECA(-1) -0.083733 0.248921 -0.336384 0.7399
LECA(-2) 0.095965 0.242220 0.2396191 0.6960
LECA(-3) 0.048994 0.151200 0.324037 0.7491
LECA(-4) -0.032094 0.138772 -0.231272 0.8193
LTEMP -0.027736 0.157211 -0.176425 0.8617
LTEMP(-1) -0.029347 0.179819 -0.163202 0.8719
LTEMP(-2) -0.002487 0.201894 -0.012320 0.9903
LTEMP(-3) -0.059764 0.208431 -0.286733 07771
LTEMP(-4) 0.045320 0.216352 0.209473 0.8361
LAB_ECA -0.054649 2227376 -0.024535 0.9807
LAB_ECA(-1) 0.318344 2.669658 0.119245 0.9062
LAB_ECA(-2) -0.304787 1.853321 -0.164455 0.8709
C 0.451499 4. 465991 0.101097 0.9204
RESID(-1) 0.161956 0.317092 0.510754 0.6149
RESID(-2) -0.327425 0.299436 -1.093474 0.2866
R-squared 0.057949 Mean dependentvar -1.15E-14
Adjusted R-squared -0.570085 S.D. dependentvar 0.039073
S.E. ofregression 0.048959 Akaike info criterion -2.901322
Sum squared resid 0.050337 Schwarz criterion -2.241522
Log likelihood 67.22379 Hannan-Quinn criter. -2.671034
F-statistic 0.092271 Durbin-Watson stat 1.880684
Prob(F-statistic) 0.999980
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Heteroskedasticity Test: White

F-statistic 1.261389 Prob. F(12,23) 0.3041
Obs*R-squared 14.28861 Prob. Chi-Square(12) 0.2827
Scaled explained SS 4212272 Prob. Chi-Square(12) 0.9793

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 06/03/21 Time: 09:50
Sample: 2011Q1 2019Q4
Included observations: 36

(LEC) Jral J.?Y\ 3\.&#\ Z\BMU bj.\:J\ Cn el :29 (.5) J?r-LA

ARDL Long Run Form and Bounds Test
Dependent Variable: D(LEC)

Selected Model: ARDL(4, 2, 2)

Case 2: Restricted Constant and No Trend
Date: 05/26/21 Time: 15:03

Sample: 2010Q1 2019Q4

Included observations: 36

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -5.634362 3.155023 -1.785839 0.0863
LEC(-1)* -0.524235 0.177359 -2.955789 0.0067
LAB(-1) 0.765010 0.314244 2.434447 0.0224
LTEMP(-1) -0.438324 0277791 -1.577891 0.1272
D(LEC(E-1)) -0.527456 0.155048 -3.401880 0.0023
D(LEC(-2)) -0.481979 0.150106 -3.210926 0.0036
D(LEC(-3) -0.759952 0.109213 -6.958456 0.0000
D(LAB) -3.372057 2.935596 -1.148679 0.2616
D(LAB(-1)) 8.767313 2.684433 3.265984 0.0032
D(LTEMP) -0.139063 0.134620 -1.033004 0.3115
D(LTEMP(-1)) 0.211094 0.140706 2210944 0.0364

= p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

LAB 1.459288 0.139045 10.49506 0.0000
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ARDL Error Correction Regression
Dependent Variable: D(LEC)

Selected Model: ARDL(4, 2, 2)

Case 2: Restricted Constant and No Trend
Date: 05/26/21 Time: 15:33

Sample: 2010Q1 2019Q4

Included observations: 36

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LEC(1)) -0.527456 0.106892 -4.934495 0.0000
D(LEC(-2)) -0.481979 0.115735 -4.164518 0.0003
D(LEC(-3)» -0.759952 0.087934 -8.642350 0.0000

D(LAB) -3.372058 2.163478 -1.558628 0.1317
D{LABC-1) 8.767313 2.189489 4004273 0.0005
D(LTEMP) -0.139063 0.078916 -1.762178 0.0903

D(LTEMP({-1)) 0.311094 0.063621 4. 889778 0.0000

CointEq(-1)* -0.524235 0.107157 -4.892196 0.0000
R-squared 0.983197 Mean dependentvar 0.025287
Adjusted R-squared 0.978997 S.D. dependentvar 0.268997
S.E. of regression 0.038984 Akaike info criterion -3.458179
Sum squared resid 0.042554 Schwarz criterion -3.106286
Log likelihood 70.24723 Hannan-Quinn criter. -3.335359
Durbin-Watson stat 2.093304

* p-value incompatible with -Bounds distribution.

F-Bounds Test MNull Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1)
F-statistic 5.342318 10% 2.63 335
K 2 5% 31 3.87
25% 3.55 438

1% 413 5

129



- \l S‘

(I_EC) a C:}Q..U Zm.w.a:ﬁ\ 5)-\.3.‘\ Cb}a..u W‘ 3\.3}-’.01\ )\.,.".‘i‘ 31 (‘3) d'f:’d.ﬁ

Dependent Variable: LEC

Method: ARDL

Date: 05/26/21 Time: 15:26

Sample (adjusted): 2011Q1 2019Q4

Included observations: 36 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LAB LTEMP
Fixed regressors: C

Number of models evalulated: 100

Selected Model: ARDL(4, 2, 2)

Variable Coefficient Std. Error t-Statistic Prob.*
LEC(-1) -0.051691 0.108172 -0.477853 0.6369
LEC(2) 0.045477 0.103403 0.439802 0.6639
LEC(-3) -0.277974 0.109439 -2.539992 0.0177
LEC(-4) 0.759952 0.109213 6.958456 0.0000
LAB -3.372058 2.935596 -1.148679 0.2616
LAB(-1) 12.90438 4 673033 2761457 0.0106
LAB(-2) -8.767313 2.684433 -3.265984 0.0032
LTEMP -0.139063 0.1345620 -1.033004 0.3115
LTEMP(-1) 0.011834 0.092892 0.127391 0.8997
LTEMP(-2) -0.311094 0.140706 -2.210944 0.0364
C -5.634362 3.155023 -1.785839 0.0863
R-squared 0.987443 Mean dependentvar 5.868467
Adjusted R-squared 0.982420 S.D. dependentvar 0.311165
S.E. of regression 0.041257 Akaike info criterion -3.291513
Sum squared resid 0.042554 Schwarz criterion -2.807660
Log likelihood 70.24723 Hannan-Quinn criter. -3.122635
F-statistic 196.5895 Durbin-Watson stat 2.093304

Prob(F-statistic) 0.000000

*Note: p-values and any subsequenttests do not account for model
selection.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.049050 Prob. F(2.23) 0.9522
Obs*R-squared 0.152896 Prob. Chi-Square(2) 0.9264

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 06/03/21 Time: 10:14

Sample: 2011Q1 2019Q4

Included observations: 36

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
LEC(1) 0.018405 0.128253 0.143509 0.8871
LEC(-2) 0.004443 0.113874 0.039019 0.9692
LEC(-3) -0.002500 0.116714 -0.021421 0.9831
LEC(-4) 0.000918 0.114881 0.007988 0.9937
LAB 0.152835 3.226256 0.047372 0.9626
LAB(-1) -0.343179 5.081755 -0.067532 0.9467
LAB(-2) 0.155099 2.836542 0.054679 0.9569
LTEMP -0.0044862 0.143129 -0.031174 0.9754
LTEMP(-1) -0.001320 0.103067 -0.012804 0.9899
LTEMP(-2) -0.013661 0.153072 -0.089244 0.9297
C 0.398274 3.541222 0.112468 09114
RESID(-1) -0.074518 0.244324 -0.304995 0.7631
RESID(-2) -0.027117 0.253402 -0.107013 0.9157
R-squared 0.004247 Mean dependentvar -5.25E-15
Adjusted R-squared -0.515276 S.D. dependentvar 0.034869
S.E. ofregression 0.042922 Akaike info criterion -3.184658
Sum squared resid 0.042373 Schwarz criterion -2.612831
Log likelihood 70.32384 Hannan-Quinn criter. -2.985075
F-statistic 0.008175 Durbin-Watson stat 1978172

Prob(F-statistic) 1.000000

(LEC) A1l z350dl Slgd cpledl uilons jlast il :33 0By gocke
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Heteroskedasticity Test: White

F-statistic 1.445425 Prob. F(10,25) 0.2182
Obs*R-squared 13.18877 Prob. Chi-Square(10) 0.2133
Scaled explained SS 7.431992 Prob. Chi-Square(10) 0.6841
Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 06/03/21 Time: 10:14
Sample: 2011Q1 201904
Included observations: 36
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LGCF)

Selected Model: ARDL(1, 0, 3, 0)

Case 2: Restricted Constant and No Trend
Date: 05/27/21 Time: 11:47

Sample: 2010M01 2019M12

Included observations: 117

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -22.10161 18.67361 -1.183575 0.2392
LGCF(-1)* -1.030800 0.096716 -10.65797 0.0000
LABG** 1.182471 0.127920 9.243802 0.0000
LTEMP(-1) -1.650263 0.168717 -9.781265 0.0000
LGDP** 1.386676 1.473517 0.941066 0.3488
D(LTEMP) -0.108711 0.173363 -0.627075 0.5319
D(LTEMP(-1)) 0.958463 0.204719 4681840 0.0000
D(LTEMP(-2)) 0.253674 0.190938 1.328567 0.1868

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LABG 1.147139 0.062082 18.47795 0.0000
LTEMP -1.600954 0.101850 -15.71879 0.0000
LGDP 1.345243 1.423931 0.944738 0.3469
C -21.44122 17.99705 -1.191374 0.2361

EC =LGCF - (1.1471*LABG -1.6010*LTEMP + 1.3452*LGDP -21.4412)

F-Bounds Test MNull Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 2381125 10% 237 3.2
Kk 3 5% 279 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Actual Sample Size 3 g o7 Finite Sample: n=80
10% 2474 3.312
5% 292 3.838

1% 3.908 5.044
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ARDL Error Correction Regression
Dependent Variable: D(LGCF)
Selected Model: ARDL(1, 0, 3, 0)

Case 2: Restricted Constant and No Trend

Date: 05/27/21 Time: 14:03
Sample: 2010M01 2019M12
Included observations: 117

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LTEMP) -0.108711 0.119765 -0.907706 0.3660
D(LTEMP(-1)) 0.958463 0.199264 4810018 0.0000
D(LTEMP(-2)) 0.253674 0.158524 1.600220 0.1124
CointEq(-1)* -1.030800 0.092784 -11.10969 0.0000
R-squared 0.750139 Mean dependentvar 0.013137
Adjusted R-squared 0.743506 S.D. dependentvar 0.444416
S.E. ofregression 0.225075 Akaike info criterion -0.111172
Sum squared resid 5724462 Schwarz criterion -0.016739
Log likelihood 10.50358 Hannan-Quinn criter. -0.072833
Durbin-Watson stat 1.967378

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

MNull Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
F-statistic 23.81125 10% 237 3.2
K 3 5% 279 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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Dependent Variable: LGCF
Method: ARDL
Date: 05/27/21 Time: 14:03

Sample (adjusted): 2010M04 2019M12

Included observations: 117 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): LABG LTEMP LGDP

Fixed regressors: C
Number of models evalulated: 500
Selected Model: ARDL(1, 0, 3, 0)

Note: final equation sample is larger than selection sample
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Variable Coefficient Std. Error t-Statistic Prob.*
LGCF(-1) -0.030800 0.096716 -0.318457 0.7507
LABG 1.182471 0.127920 9.243802 0.0000
LTEMP -0.108711 0.173363 -0.627075 0.5319
LTEMP(-1) -0.583089 0.253315 -2.301838 0.0232
LTEMP(-2) -0.704789 0.255816 -2.755061 0.0069
LTEMP(-3) -0.253674 0.190938 -1.328567 0.1868
LGDP 1.386676 1.473517 0.941066 0.3488
C -22.10161 18.67361 -1.183575 0.2392
R-squared 0.933183 Mean dependentvar 2.819522
Adjusted R-squared 0.928892 S.D. dependentvar 0.859401
S.E. of regression 0.229168 Akaike info criterion -0.042796
Sum squared resid 5724462 Schwarz criterion 0.146070
Log likelihood 10.50358 Hannan-Quinn criter. 0.033881
F-statistic 217.4754 Durbin-Watson stat 1.967378

Prob(F-statistic) 0.000000

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

selection.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.627123 Prob. F(2,107) 0.5361
Obs*R-squared 1.355575 Prob. Chi-Square(2) 0.5077
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/27/21 Time: 14:14
Sample: 2010M04 2019M12
Included observations: 117
Presample missing value lagged residuals setto zero.
Variable Coefficient Std. Error t-Statistic Prob.
LGCF(-1) -0.772840 0.772094 -1.000966 0.3191
LABG 0.894216 0.895860 0.998164 0.3205
LTEMP 0.049887 0.187057 0.266696 0.7902
LTEMP(-1) -0.053132 0.268735 -0.197710 0.8436
LTEMP(-2) -0.414342 0.475183 -0.871964 0.3852
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Heteroskedasticity Test: White

F-statistic 2.596572 Prob. F(7,109) 0.0162
Obs*R-squared 16.72165 Prob. Chi-Square(7) 0.0193
Scaled explained SS 137.2613 Prob. Chi-Square(7) 0.0000

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 05/27/21 Time: 14:17
Sample: 2010M04 2019M12
Included observations: 117

Variable Coefficient Std. Error t-Statistic Prob.
C 5.990324 8.143729 0.735575 0.4636
LGCF(-1)2 0.027743 0.010820 2.564016 0.0117
LABG"2 -0.005174 0.004459 -1.160169 0.2485
LTEMP"2 0.047730 0.027969 1.706527 0.0908
LTEMP{-1)"2 -0.105616 0.040509 -2.607236 0.0104
LTEMP(-2)"2 0.088399 0.040786 2167364 0.0324
LTEMP(-3)"2 0.004127 0.029709 0.138902 0.8898
LGDP"2 -0.035416 0.049609 -0.713903 0.4768
R-squared 0.142920 Mean dependentvar 0.048927
Adjusted R-squared 0.087878 S.D. dependentvar 0.213708
S.E. ofregression 0.204102 Akaike info criterion -0.274464
Sum squared resid 4540699 Schwarz criterion -0.085597
Log likelihood 24 05614 Hannan-Quinn criter. -0.197786
F-statistic 2.596572 Durbin-Watson stat 1.776823

Prob(F-statistic) 0.016221
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LGCF)

Selected Model: ARDL(1, 0, 7)

Case 1: No Constant and No Trend
Date: 05/30/21 Time: 10:36

Sample: 2010M01 2019M12

Included observations: 113

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
LGCF(-1)* -0.898665 0.089962 -9.989346 0.0000
LABG** 1.048978 0.108792 9.642028 0.0000
LTEMP(-1) -2.664789 0.288926 -9.223091 0.0000
D(LTEMP) -0.608091 0.168618 -3.606331 0.0005
D((LTEMP(-1)) 1.653065 0.274599 6.019919 0.0000
D(LTEMP(-2)) 0.961129 0.232138 4.140336 0.0001

DI(LTEMP(-3)) 0.512143 0.189841 2697742 0.0082
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ARDL Error Correction Regression
Dependent Variable: D(LGCF)
Selected Model: ARDL(1, 0,7)
Case 1: No Constant and No Trend
Date: 05/30/21 Time: 10:39
Sample: 2010M01 2019M12
Included observations: 113

ECM Regression
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

D(LTEMP) -0.608091 0.156883 -3.876089 0.0002
D(LTEMP(-1)) 1.653065 0.261816 6.313845 0.0000
D(LTEMP(-2)) 0.961129 0.219199 4.384724 0.0000
D(LTEMP(-3)) 0.512143 0.177599 2.883695 0.0048
D(LTEMP(-4)) 0.493568 0.162211 3.042759 0.0030
D(LTEMP(-5)) 0.299637 0.168378 1.779548 0.0781
D(LTEMP(-6)) 0.766906 0.161628 4744882 0.0000
CointEq(-1)* -0.898665 0.088255 -10.18254 0.0000
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Dependent Variable: LGCF

Method: ARDL

Date: 05/30/21 Time: 10:42

Sample (adjusted): 2010M08 2019M12

Included observations: 113 after adjustments

Maximum dependent lags: 12 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregressors (12 lags, automatic): LABG LTEMP
Fixed regressors:

Number of models evalulated: 2028

Selected Model: ARDL(1, 0, 7)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LGCF(-1) 0.101335 0.089962 1.126416 0.2626
LABG 1.048978 0.108792 9.642028 0.0000
LTEMP -0.608091 0.168618 -3.606331 0.0005
LTEMP(-1) -0.403632 0.260591 -1.548909 0.1245
LTEMP(-2) -0.691936 0.268568 -2.576386 0.0114
LTEMP(3) -0.448986 0.271147 -1.655875 0.1008
LTEMP(-4) -0.018575 0.267184 -0.069520 0.9447
LTEMP(-5) -0.193932 0.265522 -0.730379 0.4668
LTEMP(-6) 0.467269 0.263167 1.775560 0.0788
LTEMP(-7) -0.766906 0.173601 -4 417631 0.0000
R-squared 0.929467 Mean dependentvar 2.858264
Adjusted R-squared 0.923304 S.D. dependentvar 0.847999
S.E. ofregression 0.234846 Akaike info criterion 0.024555

Sum squared resid 5.680704 Schwarz criterion 0.265917
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.779851 Prob. F(2,101) 0.4612
Obs*R-squared 1.718476 Prob. Chi-Square(2) 0.4235
Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 05/30/21 Time: 10:49

Sample: 2010M08 2019M12

Included observations: 113

Presample missing value lagged residuals setto zero.
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Heteroskedasticity Test: ARCH

F-statistic 0.003992 Prob. F(1,110) 0.9497
Obs*R-squared 0.004065 Prob. Chi-Square(1) 0.9492

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 05/30/21 Time: 10:47

Sample (adjusted): 2010M09 2018M12
Included observations: 112 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.050126 0.020154 2487112 0.0144
RESID"2(-1) -0.006023 0.095323 -0.063185 0.9497
R-squared 0.000036 Mean dependentvar 0.049822
Adjusted R-squared -0.009054 S.D. dependentvar 0.206197
S.E. of regression 0.207128 Akaike info criterion -0.293264
Sum squared resid 4719222 Schwarz criterion -0.244719
Log likelihood 18.42276 Hannan-Quinn criter. -0.273568
F-statistic 0.003992 Durbin-Watson stat 2.000069
Prob(F-statistic) 0.949734
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DATE POP TEMP GNI_PP ECF | AB_ECF ECA | AB_ECA
2010-01-01 | 686263.9815 12.5 372.4575 35.61 124036 10.75 1031
2010-02-01 | 687741.2037 15.5 372.4114 44.41 124367 11.32 1030
2010-03-01 | 689222.3148 19 372.3747 50.94 124984 9.51 1037
2010-04-01 | 690707.3148 225 372.3473 33.88 125617 10.87 1037
2010-05-01 | 692196.2037 25 372.3292 38.63 126453 10.56 1046
2010-06-01 | 693688.9815 31 372.3205 60.37 127295 12.57 1055
2010-07-01 | 695185.6481 35 372.321 46.19 128151 13.88 1060
2010-08-01 | 696686.2037 345 372.3309 64.03 128975 13.38 1061
2010-09-01 | 698190.6481 29 372.3501 87.41 129470 13.14 1068
2010-10-01 | 699698.9815 22.3 372.3787 60.06 130078 12.24 1086
2010-11-01 | 701211.2037 16.5 372.4165 64.36 130401 10.71 1092
2010-12-01 | 702727.3148 12 372.4637 76.28 130514 10.9 1093
2011-01-01 | 704247.3148 12.5 372.5202 43.63 130854 12.97 1093
2011-02-01 | 705771.2037 15.5 372.586 52.92 131324 12.3 1097
2011-03-01 | 707298.9815 19 372.6612 59.48 132000 11.08 1105
2011-04-01 | 708830.6481 225 372.7456 44.36 132413 11.92 1110
2011-05-01 | 710366.2037 25 372.8394 48.37 132885 11.37 1110
2011-06-01 | 711905.6481 31 372.9425 69.42 133841 13.4 1114
2011-07-01 | 713448.9815 35 373.055 52.36 134602 14.02 1121
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2011-08-01 | 714996.2037 345 373.1767 74.45 135557 14.94 1122
2011-09-01 | 716547.3148 29 373.3078 | 105.95 136069 13.87 1116
2011-10-01 | 718102.3148 22.3 373.4482 73.68 136623 14.08 1117
2011-11-01 | 719661.2037 16.5 373.598 76.14 137295 11.08 1114
2011-12-01 | 721223.9815 12 373.757 83.84 137695 11.11 1125
2012-01-01 | 722793.9583 10.3 374.16 47.68 138535 12.95 1125
2012-02-01 | 724364.375 10 374.3279 61.63 139662 14.83 1128
2012-03-01 | 725938.5417 16.7 374.4952 73.31 140289 13.04 1128
2012-04-01 | 727516.4583 21.6 374.662 50.91 141349 13.14 1130
2012-05-01 | 729098.125 26.5 374.8283 56.53 142407 15.04 1135
2012-06-01 | 730683.5417 33.7 374.9941 87.45 143522 14.92 1144
2012-07-01 | 732272.7083 36.2 375.1593 72.54 144445 15.88 1143
2012-08-01 | 733865.625 34.9 375.3241 | 105.59 145548 15.04 1148
2012-09-01 | 735462.2917 294 375.4883 | 131.62 146261 16.79 1159
2012-10-01 | 737062.7083 24.5 375.6519 86.7 146899 15.94 1162
2012-11-01 | 738666.875 18.4 375.8151 82.39 146807 13.12 1162
2012-12-01 | 740274.7917 11.2 375.9777 95.45 147173 13.05 1164
2013-01-01 | 741691.1574 12 375.3777 57.57 147558 14.36 1160
2013-02-01 | 743314.7685 12 375.5712 73.01 147816 14.06 1161
2013-03-01 | 744950.3241 19 375.7963 86.28 148348 12.84 1172
2013-04-01 | 746597.8241 22 376.0527 55.59 149072 13.57 1181
2013-05-01 | 748257.2685 26 376.3407 58.91 149929 15.37 1186
2013-06-01 | 749928.6574 29 376.6601 88.95 150717 16.05 1187
2013-07-01 | 751611.9907 34 377.0109 69.52 152265 13.65 1187
2013-08-01 | 753307.2685 32 377.3933 | 102.29 153035 17.48 1186
2013-09-01 | 755014.4907 30 377.807 133.96 153746 16.25 1197
2013-10-01 | 756733.6574 27 378.2523 | 103.65 154561 17.07 1203
2013-11-01 | 758464.7685 16 378.729 89.21 154759 14.8 1211
2013-12-01 | 760207.8241 11 379.2371 | 110.74 154966 15.81 1211
2014-01-01 | 762571.8981 12 380.6604 71.44 155495 15.2 1219
2014-02-01 | 764313.287 15 381.1944 79.01 156209 15.78 1226
2014-03-01 | 766041.0648 17 381.7227 89.64 157246 15.96 1228
2014-04-01 | 767755.2315 23 382.2455 61.86 157565 16.32 1235
2014-05-01 | 769455.787 27 382.7626 64.74 158550 13.44 1237
2014-06-01 | 7711427315 30 383.2741 89.35 159585 14.56 1245
2014-07-01 | 772816.0648 34 383.78 81.13 160524 18.67 1245
2014-08-01 | 774475.787 35 384.2803 | 119.54 161077 18.61 1250
2014-09-01 | 776121.8981 32 384.7749 | 158.31 162077 19.53 1260
2014-10-01 | 777754.3981 25 385.264 125.15 162237 18.29 1272
2014-11-01 | 779373.287 17 385.7474 | 105.76 162452 15.49 1278
2014-12-01 | 780978.5648 12 386.2252 | 114.48 162764 14.74 1274
2015-01-01 | 780607.2917 10 385.8508 73.46 163501 18.48 1286
2015-02-01 | 782267.7083 11 386.3529 86.47 165127 16.3 1286
2015-03-01 783996.875 16 386.8848 | 104.67 166723 15.43 1286
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2015-04-01 | 785794.7917 22 387.4467 73.97 167627 16.84 1305
2015-05-01 | 787661.4583 28 388.0385 79.52 168534 19.22 1305
2015-06-01 | 789596.875 30 388.6602 | 106.03 170004 18.97 1306
2015-07-01 | 791601.0417 34 389.3117 99.71 170860 24.82 1306
2015-08-01 | 793673.9583 34 389.9932 | 134.45 171517 23.37 1329
2015-09-01 | 795815.625 30 390.7046 | 178.22 172257 24.25 1331
2015-10-01 | 798026.0417 24 391.4459 | 132.87 172945 15.45 1334
2015-11-01 | 800305.2083 17 392.217 111.38 173415 17.2 1335
2015-12-01 802653.125 11 393.0181 | 130.88 173897 18.47 1342
2016-01-01 | 807204.8611 13 397.045 83.26 174234 18.12 1347
2016-02-01 | 809600.6944 15 397.7718 91.46 175568 18.59 1353
2016-03-01 | 811975.6944 17 398.3944 | 105.37 176632 17.2 1365
2016-04-01 | 814329.8611 23 398.9128 72.96 176970 21.91 1372
2016-05-01 | 816663.1944 28 399.327 82.14 177917 18.75 1375
2016-06-01 | 818975.6944 32 399.637 113.45 179199 18.68 1376
2016-07-01 | 821267.3611 34 399.8428 | 121.03 179576 24.03 1384
2016-08-01 | 823538.1944 33 399.9444 | 153.77 180414 22.52 1391
2016-09-01 | 825788.1944 29 399.9418 | 188.15 180894 23.53 1397
2016-10-01 | 828017.3611 26 399.835 127.76 181365 14.9 1400
2016-11-01 | 830225.6944 17 399.624 115.87 181851 14.55 1401
2016-12-01 | 832413.1944 13 399.3089 | 117.61 182402 17.89 1402
2017-01-01 | 833884.7222 13 396.7271 79.79 182753 22.88 1403
2017-02-01 | 836059.7222 15 396.2943 95.3 183670 18.41 1405
2017-03-01 | 838243.0556 17 395.848 108.33 184836 16.52 1408
2017-04-01 | 840434.7222 23 395.3882 77.19 185183 16.98 1413
2017-05-01 | 842634.7222 28 394.915 81.3 186223 21.21 1414
2017-06-01 | 844843.0556 32 394.4283 117.8 187034 20.3 1414
2017-07-01 | 847059.7222 34 393.9282 | 125.42 187759 22.81 1429
2017-08-01 | 849284.7222 33 393.4145 | 165.02 189042 27.74 1435
2017-09-01 | 851518.0556 29 392.8875 | 201.34 189367 21.33 1439
2017-10-01 | 853759.7222 26 392.3469 | 138.59 189593 17.11 1443
2017-11-01 | 856009.7222 17 391.7929 122.1 189823 17.04 1442
2017-12-01 | 858268.0556 13 391.2254 | 133.68 190272 23.86 1450
2018-01-01 860799.537 13 389.8716 93.59 190917 19.78 1453
2018-02-01 | 863063.4259 12 389.3096 109.2 192325 18.17 1458
2018-03-01 865324.537 19 388.7666 | 114.48 192821 20.47 1457
2018-04-01 | 867582.8704 23 388.2425 84.79 193354 19.63 1460
2018-05-01 | 869838.4259 26 387.7374 86.44 194940 20.59 1461
2018-06-01 | 872091.2037 31 387.2513 | 113.73 195911 22.64 1462
2018-07-01 | 874341.2037 37 386.7842 | 128.97 197481 26.79 1469
2018-08-01 | 876588.4259 32 386.336 173.93 198498 23.84 1478
2018-09-01 | 878832.8704 30 385.9068 | 220.18 199062 23.98 1482
2018-10-01 881074.537 23 385.4965 | 159.08 199701 19.66 1490
2018-11-01 | 883313.4259 16 385.1052 | 139.11 200284 19.6 1495
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2018-12-01 885549.537 12 384.7329 | 154.01 201868 23.52 1493
2019-01-01 | 887782.8704 12 384.3795 | 100.84 202865 20.52 1498
2019-02-01 | 890013.4259 12 384.0451 | 116.42 204084 20.99 1499
2019-03-01 | 892241.2037 19 383.7297 | 124.79 205397 20.92 1498
2019-04-01 | 894466.2037 23 383.4332 88.87 207139 20.96 1498
2019-05-01 | 896688.4259 26 383.1557 91.24 208474 20.44 1507
2019-06-01 | 898907.8704 31 382.8972 | 132.49 209972 26.72 1519
2019-07-01 | 901124.537 37 382.6576 | 144.79 211255 29.36 1528
2019-08-01 | 903338.4259 32 382.437 199.14 212246 27.09 1530
2019-09-01 | 905549.537 30 382.2353 | 253.75 212476 26.24 1537
2019-10-01 | 907757.8704 23 382.0527 | 180.58 212635 22.46 1546
2019-11-01 | 909963.4259 16 381.8889 | 147.77 213536 21.91 1545
2019-12-01 | 912166.2037 12 381.7442 | 177.83 214246 32.36 1546
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