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Abstract:

This study aims to elucidate the aspects of the problematic related to the
determinants of Algeria's budget deficit amidst oil shocks for the period 1998-
2020. The study addresses the theoretical aspects and fundamental concepts of
public finance and its technical organization in Algeria. Indeed, this work analyze
the nature of the budget deficit in Algeria during the study period. Additionally,
our study encompasses Algeria's fuel potentials and the specific factors affecting
global oil price fluctuations, with a focus on analyzing the impact of oil price

changes on overall economic variables in Algeria during the selected study period.

Quantitatively, the focus was on measuring and analyzing the changes in the
determinants of the budget deficit in Algeria amidst oil shocks during the period
cited above, employing the Structural Vector Autoregression (SVAR) model.
Ultimately, it was concluded that structural shocks to budget deficit determinants
have both negative and positive effects on the general budget balance over
different time horizons. Then, the intensity of these effects varies according to the

severity and strength of the oil shock.

Keywords: budget deficit, oil shocks, algerian economy, determinants of the
budget deficit, Structural Vector Autoregression (SVAR) model, Algeria.
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! Pour plus de détails voir :
- Terence C. Mills, Time Series Econometrics - A Concise Introduction-, Palgrave Macmillan,
England, 2015, P06.
- Gourieroux. C, Monfort. A, Séries Temporelles et Modéles Dynamiques, Economica,
Paris.1990, P 152.
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! Pour plus de détails voir :
- Dickey. D, Fuller. W, The likelihood Ratio Statistics for Autoregressive Time Series With
a unit Root, Econometrica, n° 49, N-Y, 1981, PP 1057-1072.
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)‘JB‘ Prob ADFep ADF <l
%10 %05 %1
%5 L §jdians 0.0377 3.254- 3.632- 4.440- 3.779- LSB
(Ssae e\;d\ HE S Jr g 0.0847 3.254- 3.632- 4.440- 3.347- LFP
Ssae ?L‘“ HES PR Twager 0.3801 3.261- 3.644- 4.467- 2.375- LRNP
dpiras b 0.9934 1.608- 1.957- 2.674- 2.346 LTAUCH
§plins & 0.9998 1.608- 1.957- 2.674- 3.823 LDP
%5 ps 8 phtnns 0.0359 3.254- 3.632- 4.440- 3.805- LPP
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%010 %5 %1
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3 s 0.0278 3.261- 3.644- 4.467- 3.952- DLRNP
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SChwarz(SC) julak aed Bl ol Jo psi gy 2 oYl Ol sde jlast of ad oo
: ok L 329 Akaike (AIC)
& ol Bylae bl jeear ) G @ ly Yhemo! SV JLall 1is dxy tAKaiKe jlae ®

U BN 38y e sy B ol e 3l o AU 15 o Ssad) ks

AIC = &7 exp{z(MH
N
.be.;ﬂ & 8yl olodall sus P,9 J;E E

B 3Ll o LBl o5 e SChwarz b s el s 31 :Schwarz jes .1

PEI) drpal) gy Loy sy 4 A

SC = Ln(&z)( p;qun(N)

szt sla ) S s s 1(9-3) @By ol

Lag LogL LR FPE AIC sc HQ
0 130.1284 NA 1.64e-13  -12.41284 -12.11412 -12.35453
1 160.7174  39.76573  3.3%¢-13  -11.87174 -9.780704  -11.46355

2 239.9922  55.49236* 1.67e-14* -16.19922* -12.31587* -15.44115*
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1 Akaike. H, A New Look at the Statistical Model Identification, IEEE Transactions on Automatic
Control, Vol AC-19, n°06, 1974, PP 716-723.
2 Schwarz. G, Estimating the Dimension of a Model, Annals of Statistics, Vol 06, 1978, PP 461-464.
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b5 @y (=16.199) 2 AIC jlak 2 5T 0 (9-3) o3, Jaud! & 2l il ol

.C'Ay,.ﬂ\ JIRviag syl ol ;s'l" Slaze V! e adey (P:Z) L}L‘.S\ j\:-LJ\
«(Toda-Yamamoto Causality) &wd! jles) 15U

L& Sy Hlasly Yiemzn! SN ol prill
poeis T ol 3Y paall Cow X pnill s ol Jsa uﬁg‘u;cﬂf ROIPECIUPRERPI ) P -t PR
:(Granger, 1969) s15 Granger

E(Yt /Yt—l’ xt—l) * E(Yt /Yt—l)

A gl i Bobtg Byl i e Bel) oSl ) g Uleazal Dy o5 oal ey

BLoL Laysks &9 Granger dsbe e dew gy 50> 2 (Toda & Yamamoto) .- IS
Geagll JoSludl sz (Toda-Yamamoto Causality)dued! jlast) OF Ls™. absleall ablall ool il
(Toda & Wl ikl Jo dam o 1(2) &> of 1(D)A(0) ik LS ol ol
:Yamamoto, 1995)

c Omax &) edadl LSS iy el ud @

«(AIC , SC, HQ) w1 as e slazeWU $ldg k ) slal wile Lad @

Wald L=y 35kes 32 b 29 VAR(K+Umay) 356 2455 @

oo oSS s a5 Y Of Toda-Yamamoto Causality tomgee gebad awlo§) by sl e
N3 My) cbedr ) B B3 stz LST13] ez gil] (K Jab) eUar Y 8 O szal eS|
t AW sl e VAR (K+0ay) Tos 2B Lle (£ Toda-Yamamoto doegus 309

k+dmax |<+dma><
h =, +Zo¢1,ht + Zozzjht J+Zocllmt + Zazjm + Uy,
J j=k+1 j=k+1
K+d ax K+d nax
m _ﬂ0+2ﬂllmtl+ ZﬁZJmt j+Zﬂllht |+ ZﬁZJht j+u2t
j=k+1 j=k+1

A Lo et e xSy Ly ez @) Wald asla] s jlas V) e
H, a; = O(;(CZ <y p—valuey® > 5%): m,ne cause pash,
H,: 8, = O(;(f <y’ p—valuey?® > 5%): h,ne cause pasm,
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Jodl 3 adl ikl o bl 159 SC AIC aslamYl ekl alauly 2ol Slomdll Lol oz
2ol s e (k=2 W1 W L gy (=16.199) 2 AIC Lk 2a 5T 07 (9-3) o3,
St (2 ) B Lt & 00 VAR(2H1) 58 i 09 Oman= ] il (ol 3

tob WS Bl il e~ Toda-Yamamoto Causality wowge 329 1ag dul,

B del oty Al M ods (3 psine gl Dladly Aalall Dl ged) Ay oy Lot B8N Lol A
sk Lo 3 Aol By Wil des) e JST 0 AL

Bl I e LS el Blgedl densy B dd) o Al Bl (B ok gy - L
LA 3 OF 6F 0.05 o sl (P=0.0487) wald asla>y JGl =Y OF dendl e

il ! lod! o (Toda-Yamamoto Causality) & sl gl 1(10-3) o8y Jound!

ala) L3l sad) Uty

Dependent variable: LSB

Excluded Chi-sq df Prob.
LPP 37.21800 2 0.0000
DLTAUCH 5.123046 2 0.0772
DLRNP 6.042424 2 0.2984
DLFP 2.418633 2 0.0487
DLDP 5.888434 2 0.0526
All 67.09909 10 0.0000
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Dependent variable: DLFP

Excluded Chi-sq df Prob.
LSB 0.786171 2 0.6750
LPP 0.646273 2 0.7239

DLTAUCH 1.087626 2 0.5805
DLRNP 1.529372 2 0.4655
DLDP 2.660100 2 0.2645
All 5.919378 10 0.8220
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Aoy 3l 131 Y1 (Toda-Yamamoto Causality) demw jlas gils 1(12-3) @3y Jgutonl)

Lol &5y gl

Dependent variable: LSB

Excluded Chi-sq df Prob.
LPP 37.21800 2 0.0000
DLTAUCH 5.123046 2 0.0772
DLRNP 6.042424 2 0.2984
DLFP 2.418633 2 0.0487
DLDP 5.888434 2 0.0526
All 67.09909 10 0.0000
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Dependent variable: DLRNP

Excluded Chi-sq df Prob.
LSB 0.122902 2 0.9404
LPP 0.490029 2 0.7827

DLTAUCH 0.827807 2 0.6611
DLFP 0.013677 2 0.9932
DLDP 0.743915 2 0.6894

All 2.719995 10 0.9873
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Dependent variable: LSB

Excluded Chi-sq df Prob.
LPP 37.21800 2 0.0000
DLTAUCH 5.123046 2 0.0772
DLRNP 6.042424 2 0.2984
DLFP 2.418633 2 0.0487
DLDP 5.888434 2 0.0526
All 67.09909 10 0.0000
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Dependent variable: DLDP

Excluded Chi-sq df Prob.
LSB 7.279476 2 0.0263
LPP 0.330889 2 0.8475

DLTAUCH 1.380336 2 0.5015
DLRNP 5.636446 2 0.0597
DLFP 2.074503 2 0.3544
All 20.69887 10 0.0233
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Dependent variable: LSB

Excluded Chi-sq df Prob.
LPP 37.21800 2 0.0000
DLTAUCH 5.123046 2 0.0772
DLRNP 6.042424 2 0.2984
DLFP 2.418633 2 0.0487
DLDP 5.888434 2 0.0526
All 67.09909 10 0.0000
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Dependent variable: LPP

Excluded Chi-sq df Prob.
LSB 2.483417 2 0.2889
DLTAUCH 3.227806 2 0.1991
DLRNP 0.179570 2 0.9141
DLFP 1.139394 2 0.5657
DLDP 0.117817 2 0.9428
All 9.564628 10 0.4795
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Dependent variable: LSB

Excluded Chi-sq df Prob.
LPP 37.21800 2 0.0000
DLTAUCH 5.123046 2 0.0772
DLRNP 6.042424 2 0.2984
DLFP 2.418633 2 0.0487
DLDP 5.888434 2 0.0526
All 67.09909 10 0.0000
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Dependent variable: DLTAUCH

Excluded Chi-sq df Prob.
LSB 9.766078 2 0.0076
LPP 7.108142 2 0.0286

DLRNP 0.323393 2 0.8507
DLFP 9.743272 2 0.0077
DLDP 7.117415 2 0.0285

All 32.18351 10 0.0004
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Inverse Roots of AR Characteristic Polynomial
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Estimated A matrix:

1.000000 0.761071 3.251052 5.421278 -5.567992 -9.220509
0.000000 1.000000  0.000000 0.000000 0.000000  0.000000
0.000000 0.000000 1.000000 0.000000 0.000000  0.000000
0.000000 0.000000  0.000000 1.000000 0.000000  0.000000
0.000000 0.000000  0.000000 0.000000 1.000000  0.000000
0.000000 0.000000  0.000000 0.000000 0.000000 1.000000
Estimated B matrix:
0.137582 0.000000  0.000000 0.000000 0.000000  0.000000
0.000000 0.265802 0.000000 0.000000 0.000000  0.000000
0.000000 0.000000  0.040900 0.000000 0.000000  0.000000
0.000000 0.000000  0.000000 0.049504 0.000000  0.000000
0.000000 0.000000  0.000000 0.000000 0.085334  0.000000
0.000000 0.000000  0.000000 0.000000 0.000000  0.019835
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Response of LSB to Structural
One S.D. Shock2

15 Period
Lol 1 0.194725
2 0.355951
05 | 3 -0.213109
p 4 -0.036956
00l 5 0.129444
6 -0.322873
0.5 - 7 -0.130569
\ 8 0.196185
1.0- e 9 -0.050576
10 -0.115008

-1.5

tro2z 3 45 67 89 10 Factorization: Structural

EVeiws10 by oz e slaxeVU 2l slis] o 2 ykaad!

167



(2020-1998) 35l I3 Lol ol Y (3 £l (33l somall Olsaz JAEy uls iU Lol

e w6 0 Cpall a3 alSs s sl i OF Jadll (S odlel ISSa) I3 e
3 3ty Byl Al ledo Sl O G (Sl Aoy e Lwslly il cal) 3 JLly lgyl

M‘L.&w%l o 5).,\.5.4 d/,a)\jx.w

sall 25l 3l as el bl il bl e Bl wemy 3 Cine g4 ST ol @
90-0.32 4 508l awsldl i) s 23l o ST olasls %0.35

I g Je %-0.115% =0.05 - 3,08l Lolall bl Jo &5k sty 3 b ST Sl>] @
5 paally daall 354l

sl A & Bl oy e bl laY) o ddd) SYU Ol e 3 80l sl OF (o
sl oo shanl Llall el e o) e il 35 ale ) LY 8N e slin) @3y Lo g2l
SIle o dasn ay slasil (g3 sLaBV OF 06T VL U3 oy 3,0l 35l 2Le ) 2l
e 3 el (6T 0B B Blon ¥ 3 (S W Vsl rey L) OF 055 (BI1a) Jusd 3 Jpdl
bl Sy Wby s algll wsly) e ST 05w SISVl Blie g0 Ll 3
s 0B ¢ S Vel 3Ll 2l dheal) 20 3 ali Sdm 13 Lo Wl b il sl
22V gl bl IV e a oS B 515 Wy cols)lgd) 2SS L)) U] L (5350
3 Ll baslas) 3 bl Jo o8 ISay s S O dols dlall @516l 3 mal) 8345 ) 65
s2isy Slptall (3 53L ) (e3gee 3 0B SV Vel B)lie 2l gl Alasd) 2a gLyl Ul
Al Bl desy e Lo Sl S Wy L B e 2SR sl 2SS

Jypd) e B LS dedo gl A O
RO |ENVUG WA PRV VPN SRR N IR GG S Py N I T PRWRCPNES

Bl &leal) ot ) mnll (S5 &) AL e gl bal) OF ) AL S5 oy ¢ gl
Jhke =1438.10 5 ,as 2019 ale Wlo lipoy 2ala)l Dl cloms om0 B 0 ol s

sl Olgeedl Bl ] el Vin iy OF 3sll ag (581 s

168



(2020-1998) 35l I3 Lol ol Y (3 £l (33l somall Olsaz JAEy uls iU Lol

Jopdl jam B USEH Lol Lolall Bl gall ey sl 1(8-3) o3, K2

Response of LSB to Structural
One S.D. Shock3
15 Period

Lo S T 1 -0.207943

N 2 0.553675

05 3 -0.153768

' 4 -0.089303

00 5 0.312729

' 6 0.341881

o5 | 7 -0.269379

E U — 8 0.124253

9 0.003013

0 10 -0.044090
15 Factorization: Structural
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Response of LSB to Structural
One S.D. Shock4

20 Period

15 ] 1 -0.227425
2 -0.221745

104 3 0.061183

0.5 4 -0.495520
5 0.002888

0.0 6 0.514375

05 7 -0.179698
8 -0.083847

-1.04 9 0.105454
10 -0.046297

-1.5

20 | Factorization: Structural
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Response of LSB to Structural
One S.D. Shocks

1o Period
1 0.365933
081 2 0.337204
3 0.091462
0.4+ 4 0.056828
5 -0.154879
0.0 6 -0.146110
7 0.078427
0.4 8 -0.017040
9 -0.039950
0.8 - - 10 0.061536
1.2 Factorization: Structural
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Response of LSB to Structural
One S.D. Shocké
20 Period
1.5 1 -0.130136
S A 2 -0.298281
. 3 -0.722712
0.5 - 4 0.095291
oo 5 -0.366325
: 6 -0.568149
0.5 | 7 -0.159119
8 0.097629
-1.0 9 -0.211465
-1.5 10 -0.022267
2.0 - Factorization: Structural
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Null Hypothesis: LSB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.779639  0.0377
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

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

Method: Least Squares

Date: 10/28/23 Time: 09:51

Sample (adjusted): 1999 2020

Included observations: 22 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
LSB(-1) -0.875904  0.231743 -3.779639  0.0013
C 3.067095 0.901848 3.400899  0.0030
@TREND("1998") -0.033035 0.027806 -1.188082  0.2494
R-squared 0.430514 Mean dependentvar -0.011611
Adjusted R-squared 0.370568 S.D. dependent var 0.963616
S.E. of regression 0.764502 Akaike info criterion 2.426939
Sum squared resid 11.10480 Schwarz criterion 2.575718
Log likelihood -23.69633 Hannan-Quinn criter.  2.461987
F-statistic 7.181708 Durbin-Watson stat 2.014275

Prob(F-statistic) 0.004754
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Null Hypothesis: LPP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.805032 0.0359
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

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

Method: Least Squares

Date: 10/28/23 Time: 09:55

Sample (adjusted): 1999 2020

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic  Prob.
LPP(-1) -0.856421 0.225076 -3.805032 0.0012
C 1.278203 0.325744 3.923953 0.0009

@TREND("1998") 0.014304 0.010158 1.408040 0.1753

R-squared 0.446309 Mean dependent var 0.023329
Adjusted R-squared 0.388026 S.D. dependentvar 0.318048
S.E. of regression 0.248805 Akaike info criterion  0.181832
Sum squared resid  1.176178 Schwarz criterion 0.330610

Log likelihood 0.999851 Hannan-Quinn criter. 0.216879
F-statistic 7.657596 Durbin-Watson stat  2.056996
Prob(F-statistic) 0.003639
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Null Hypothesis: LDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.334887  0.9837
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

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

Method: Least Squares

Date: 10/28/23 Time: 09:59

Sample (adjusted): 1999 2020

Included observations: 22 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
LDP(-1) -0.045606 0.136183 -0.334887 0.7414
C 0.211640 0.405306 0.522172 0.6076

@TREND("1998") -0.000760 0.006809 -0.111634 0.9123

R-squared 0.172923 Mean dependentvar  0.041767
Adjusted R-squared 0.085862 S.D. dependent var 0.047254
S.E. of regression 0.045180 Akaike info criterion -3.230191

Sum squared resid 0.038784 Schwarz criterion -3.081413
Log likelihood 38.53210 Hannan-Quinn criter. -3.195143
F-statistic 1.986236 Durbin-Watson stat 2.125316
Prob(F-statistic) 0.164697
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Null Hypothesis: D(LDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.847248  0.0046
Test critical values: 1% level -4.467895

5% level -3.644963

10% level -3.261452

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

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

Method: Least Squares

Date: 10/28/23 Time: 09:59

Sample (adjusted): 2000 2020

Included observations: 21 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
D(LDP(-1)) -1.130345 0.233193 -4.847248 0.0001
C 0.093095 0.028123 3.310333 0.0039
@TREND("1998") -0.003785 0.001739 -2.176129 0.0431
R-squared 0.569448 Mean dependentvar -0.002885
Adjusted R-squared 0.521609 S.D. dependent var 0.065605
S.E. of regression 0.045376 Akaike info criterion -3.216102
Sum squared resid 0.037062 Schwarz criterion -3.066884
Log likelihood 36.76907 Hannan-Quinn criter. -3.183717
F-statistic 11.90338 Durbin-Watson stat 2.101666
Prob(F-statistic) 0.000508
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Null Hypothesis: LRNP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.375427  0.3801
Test critical values: 1% level -4.467895

5% level -3.644963

10% level -3.261452

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

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

Method: Least Squares

Date: 10/28/23 Time: 10:00

Sample (adjusted): 2000 2020

Included observations: 21 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
LRNP (-1) -0.671036 0.282491 -2.375427 0.0296
D(LRNP (-1)) 0.419366 0.252515 1.660755 0.1151
C 1.718752 0.699941 2.455568 0.0251

@TREND("1998")  0.034354 0.014982 2.292966  0.0349

R-squared 0.280399 Mean dependentvar  0.047050
Adjusted R-squared  0.153411 S.D. dependent var 0.036906
S.E. of regression 0.033957 Akaike info criterion -3.757800

Sum squared resid 0.019602 Schwarz criterion -3.558844
Log likelihood 43.45690 Hannan-Quinn criter. -3.714622
F-statistic 2.208067 Durbin-Watson stat 1.975135
Prob(F-statistic) 0.124422
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Null Hypothesis: D(LRNP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.952534  0.0278
Test critical values: 1% level -4.467895

5% level -3.644963

10% level -3.261452

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

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

Method: Least Squares

Date: 10/28/23 Time: 10:01

Sample (adjusted): 2000 2020

Included observations: 21 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
D(LRNP(-1)) -0.921326 0.233098 -3.952534  0.0009
C 0.056721 0.021572 2.629452 0.0170

@TREND("1998") -0.001117 0.001373 -0.813492 0.4266

R-squared 0.474178 Mean dependentvar -0.000329
Adjusted R-squared  0.415754 S.D. dependent var 0.049826
S.E. of regression 0.038085 Akaike info criterion -3.566416

Sum squared resid 0.026109 Schwarz criterion -3.417199
Log likelihood 40.44737 Hannan-Quinn criter. -3.534032
F-statistic 8.116069 Durbin-Watson stat 2.030050
Prob(F-statistic) 0.003073
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Null Hypothesis: LFP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.347800 0.0847
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

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

Method: Least Squares

Date: 10/28/23 Time: 10:01

Sample (adjusted): 1999 2020

Included observations: 22 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
LFP(-1) -0.565584  0.168942 -3.347800 0.0034
C 1.620250 0.462178 3.505682 0.0024
@TREND("1998")  0.013910 0.005610 2.479646  0.0227
R-squared 0.427412 Mean dependentvar  0.034735
Adjusted R-squared 0.367139 S.D. dependent var 0.077116
S.E. of regression 0.061347 Akaike info criterion -2.618405
Sum squared resid 0.071507 Schwarz criterion -2.469626
Log likelihood 31.80245 Hannan-Quinn criter. -2.583357
F-statistic 7.091326 Durbin-Watson stat 1.591155

Prob(F-statistic) 0.005006
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Null Hypothesis: D(LFP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.866478 0.0328
Test critical values: 1% level -4.467895

5% level -3.644963

10% level -3.261452

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

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

Method: Least Squares

Date: 10/28/23 Time: 10:02

Sample (adjusted): 2000 2020

Included observations: 21 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
D(LFP(-1)) -0.897287 0.232068 -3.866478  0.0011
C 0.047175 0.039594  1.191487 0.2489
@TREND("1998") -0.001922 0.002752 -0.698437 0.4938
R-squared 0.453752 Mean dependentvar -0.012437
Adjusted R-squared 0.393058 S.D. dependent var 0.096169
S.E. of regression 0.074922 Akaike info criterion -2.213173
Sum squared resid 0.101040 Schwarz criterion -2.063955
Log likelihood 26.23831 Hannan-Quinn criter. -2.180789
F-statistic 7.476037 Durbin-Watson stat 1.933284
Prob(F-statistic) 0.004330
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Null Hypothesis: LTAUCH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.962803 0.9292
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

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

Method: Least Squares

Date: 10/28/23 Time: 10:02

Sample (adjusted): 1999 2020

Included observations: 22 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
LTAUCH(-1) -0.123628 0.128405 -0.962803 0.3477
C 0.229083 0.229594 0.997773  0.3309

@TREND("1998")  0.001876  0.001691 1.109944  0.2809

R-squared 0.061783 Mean dependentvar  0.015187
Adjusted R-squared -0.036977 S.D. dependent var 0.030219
S.E. of regression 0.030773 Akaike info criterion -3.998264

Sum squared resid 0.017992 Schwarz criterion -3.849485
Log likelihood 46.98090 Hannan-Quinn criter. -3.963216
F-statistic 0.625586 Durbin-Watson stat 1.386013
Prob(F-statistic) 0.545611

212



Js¥ Bl ks Bpall jaw paned ADF dyplpiiat) jles) pus ils 1(10) o3y goukod!

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.745212  0.0414
Test critical values: 1% level -4.467895

5% level -3.644963

10% level -3.261452

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTAUCH,2)
Method: Least Squares

Date: 10/28/23 Time: 10:03

Sample (adjusted): 2000 2020

Included observations: 21 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.

D(LTAUCH(-1)) -0.805143  0.214979 -3.745212  0.0015
Cc -0.003165 0.014408 -0.219652  0.8286
@TREND("1998")  0.001136 0.001069 1.062114  0.3022

R-squared 0.445839 Mean dependentvar -0.001342
Adjusted R-squared 0.384265 S.D. dependent var 0.037606
S.E. of regression 0.029509 Akaike info criterion -4.076670

Sum squared resid 0.015674 Schwarz criterion -3.927453
Log likelihood 45.80504 Hannan-Quinn criter. -4.044286
F-statistic 7.240761 Durbin-Watson stat 2.121747
Prob(F-statistic) 0.004929
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Date: 10/28/23 Time: 10:06
Sample (adjusted): 2001 2020
Included observations: 20 after adjustments
Standard errors in () & t-statistics in [ ]

LSB

LPP DLDP DLRNP DLFP DLTAUCH

LSB(-1)

LSB(-2)

LPP(-1)

LPP(-2)

DLDP(-1)

DLDNT(-2)

DLRNP(-1)

DLRNP(-2)

DLFP(-1)

DLFP(-2)

DLTAUCH(-1)

0.631407
(0.24243)
[ 2.60446]

0.688972
(0.28801)
[ 2.39216]

3.169955
(0.56092)
[ 5.65136]

-2.071688
(0.50194)
[-4.12740]

-10.09860
(5.12629)
[-1.96996]

7.831152
(3.42285)
[ 2.28790]

4.773942
(3.08496)
[ 1.54749]

-10.41028
(4.79146)
[-2.17267]

-0.736061
(1.64975)
[-0.44616]

-2.985532
(2.00400)
[-1.48979]

7.469814
(5.33061)
[ 1.40131]

-0.167142 0.068238 0.005174 0.045039 -0.035434
(0.16656) (0.02563) (0.03102) (0.05347) (0.01243)
[-1.00349] [ 2.66248] [0.16680] [0.84226] [-2.85085]

-0.110965 -0.051606 0.006844 -0.041736 0.004359
(0.19788) (0.03045) (0.03685) (0.06353) (0.01477)
[-0.56078] [-1.69489] [0.18571] [-0.65697] [0.29523]

-0.362707 -0.018649 -0.021303 0.091918 -0.045335
(0.38538) (0.05930) (0.07177) (0.12372) (0.02876)
[-0.94118] [-0.31449] [-0.29680] [ 0.74294] [-1.57645]

0.217031 -0.018118 0.044812 -0.060594 0.066016
(0.34485) (0.05306) (0.06423) (0.11071) (0.02573)
[0.62935] [-0.34143] [0.69773] [-0.54731] [2.56537]

-0.488424 1.316147 0.345230 1.702609 -0.156952
(3.52198) (0.54194) (0.65595) (1.13072) (0.26282)
[-0.13868] [ 2.42857] [0.52631] [ 1.50578] [-0.59719]

-0.420101 -0.333982 0.114146 -0.260462 -0.314824
(2.35165) (0.36186) (0.43798) (0.75498) (0.17549)
[-0.17864] [-0.92296] [ 0.26062] [-0.34499] [-1.79402]

-0.486656 -0.647300 -0.265738 -0.711508 -0.002830
(2.11950) (0.32614) (0.39474) (0.68046) (0.15816)
[-0.22961] [-1.98475] [-0.67319] [-1.04564] [-0.01789]

1.296304 0.841557 0.062225 0.898042 -0.136154
(3.29194) (0.50655) (0.61310) (1.05686) (0.24565)
[0.39378] [1.66137] [0.10149] [0.84973] [-0.55425]

1.200299 -0.237674 -0.006449 0.067295 0.247991
(1.13345) (0.17441) (0.21110) (0.36389) (0.08458)
[1.05898] [-1.36274] [-0.03055] [ 0.18493] [2.93201]

0.184411 0.098816 0.028948 -0.203379 0.109992
(1.37683) (0.21186) (0.25643) (0.44203) (0.10274)
[0.13394] [0.46642] [0.11289] [-0.46011] [ 1.07056]

-3.058191 0.522791 0.325368 0.493536 -0.230128

(3.66236) (0.56354) (0.68209) (1.17578) (0.27329)
[-0.83503] [0.92769] [0.47702] [0.41975] [-0.84205]
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DLTAUCH(-2)  5.649291 -3.812445 -0.428355 0.335232 0.755686 -0.004367
(4.27135) (2.93460) (0.45156) (0.54655) (0.94214) (0.21899)
[1.32260] [-1.29914] [-0.94861] [0.61336] [0.80210] [-0.01994]

C -2.582489 2.862070 0.003818 -0.046785 -0.126356 0.090736
(1.66329) (1.14275) (0.17584) (0.21283) (0.36687) (0.08527)
[-1.55264] [2.50455] [0.02172] [-0.21982] [-0.34441] [ 1.06405]

R-squared 0.913971 0.599212 0.749904 0.307469 0.484462 0.826720
Adj. R-squared 0.766492 -0.087854 0.321167 -0.879726 -0.399319 0.529670
Sum sq. resids 1.047725 0.494555 0.011710 0.017155 0.050974 0.002754
S.E. equation 0.386878 0.265802 0.040900 0.049504 0.085334 0.019835
F-statistic 6.197312 0.872132 1.749101 0.258988 0.548170 2.783096
Log likelihood 1112345 8.619520 46.05189 42.23350 31.34299 60.52583
Akaike AIC 1.188766 0.438048 -3.305189 -2.923350 -1.834299 -4.752583
Schwarz SC 1.835992 1.085274 -2.657963 -2.276124 -1.187073 -4.105357

Mean dependent 3.025752 1.713245 0.041439 0.049475 0.024258 0.011324
S.D. dependent 0.800615 0.254843 0.049641 0.036107 0.072138 0.028922

Determinant resid covariance

(dof adj.) 8.28E-16
Determinant resid covariance 1.52E-18
Log likelihood 239.9922
Akaike information criterion -16.19922
Schwarz criterion -12.31587
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By A Bsiadl il pils :(12) o) ekl

Structural VAR Estimates

Date: 10/28/23 Time: 10:18

Sample (adjusted): 2001 2020

Included observations: 20 after adjustments

Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 1 iterations

Structural VAR is over-identified (10 degrees of freedom)

Model: Ae = Bu where E[uu']=I
Restriction Type: short-run pattern matrix

A=
1 C() C(2) C(3) C4) C(5)
0 1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1
B=
C(6) 0 0 0 0 0
0 C(7) 0 0 0 0
0 0 C(8) 0 0 0
0 0 0 C(9) 0 0
0 0 0 0 C(10) 0
0 0 0 0 0 C(@11)
Coefficient Std. Error z-Statistic Prob.
C(1) 0.761071 0.115742 6.575609 0.0000
C(2) 3.251052 0.752182 4.322160 0.0000
C(3) 5.421278 0.621452 8.723566 0.0000
C(4) -5.567992 0.360515 -15.44455 0.0000
C(5) -9.220509 1.551031 -5.944760 0.0000
C(6) 0.137582 0.021754 6.324555 0.0000
C(7) 0.265802 0.042027 6.324555 0.0000
C(8) 0.040900 0.006467 6.324555 0.0000
C(9) 0.049504 0.007827 6.324555 0.0000
C(10) 0.085334 0.013493 6.324555 0.0000
C(11) 0.019835 0.003136 6.324555 0.0000
Log likelihood 147.5745
LR test for over-identification:
Chi-square(10) 58.85674 Probability 0.0000
Estimated A matrix:
1.000000 0.761071 3.251052 5.421278 -5.567992 -9.220509
0.000000 1.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 1.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 1.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 1.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 1.000000
Estimated B matrix:
0.137582 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.265802 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.040900 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.049504 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.085334 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000 0.019835
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