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Abstract:

This study aims to measure and analyze the impact of oil prices on the
balance of payments in oil-producing countries during the period 1990-
2021, focusing on three major producers: Algeria, Saudi Arabia, and Iraq.
To achieve this objective, the study employed both descriptive and
analytical methods to present the key historical developments of oil
prices and balance of payments positions, as well as to analyze the
evolution of phenomena related to the nature of the studied relationship.
In addition, the econometric approach was applied to quantify the
relationship using the Autoregressive Distributed Lag (ARDL) model
separately for each country to capture country-specific characteristics,
alongside the Panel ARDL-Pooled Mean Group (PMG) model to provide
a unified estimate across the three countries, allowing for comparison of
individual outcomes.

The findings confirmed a statistically significant positive relationship
between oil price fluctuations and the balance of payments in all three
countries, whether through the individual ARDL models or the Panel
ARDL-PMG model. However, the coefficients of the auxiliary
independent variables varied across countries, reflecting differences in
economic structures and fiscal policies. Furthermore, the comparison
revealed that the individual ARDL models offered more robust and
flexible interpretations of each country's specific context than the panel
model, which showed some limitations in capturing structural disparities
among the countries. The study reaffirms that oil prices remain a key
determinant of balance of payments stability in these oil-producing
economies.

Keywords: Oil Prices; Balance of Payments; ARDL Model; Panel ARDL-
PMG:; Oil-Producing Countries.
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Variable * Coefficient ~ Std. Error  t-Statistic ~ Prob.

OP(-1) 1249337  0.113953 1096365  0.0000
GDP(-1) -1.19E-10  7.39E-11 -8.728769  0.0000
INFR(-1) 0393129 0.163675 2401891  0.0238

REER 0349705  0.118577  2.949177  0.0067

Note: * Coefficients derived from the CEC regression.
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Variable * Coefficient ~ Std. Error  t-Statistic  Prob.

OP(-1) 2316799  0.582783  3.975403  0.0005
INFR -0.148343  1.336850 -0.110%65  0.9125
GDP(-1) -441E-11 455E-11 -0.96758%  0.3422
REER -0.223298  0.097982 -2.278961  0.0311

Note: * Coefficients derived from the CEC regression.
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Variable * Cosfficient ~ Std. Error  {-Statistic ~ Prob.

OP(-1) 0120812 0042971 2811506  0.0093

GDP 414E-11  166E-11 2499335  0.0191
REER(-1) 0.012408  0.003797 -3.267628  0.0030
INFR 0.002334  0.007828 -0.300756  0.7660

Note: * Coefficients derived from the CEC regression.
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Dependent Variable: D{(OBP)

Method: ARDL

Date: O7/26/25 Time: 00:26

Sample: 1992 2021

Included cbservations: 30

Dependent lags: 2 (Automatic)

Automatic-lag linear regressors (2 max. lags): OP GDP INFR REER
Deterministics: Unrestricted constant and unrestricted trend (Case 5)
Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 162

Selected model: ARDL(1.2,.2.2,.0)

“ariable Coefficient Std. Error t-Statistic Prob.
COINTEO™ -0.982902 0.110846 -8.867287 0.0000
D({OP) 0.480103 0.087077 5.513528 0.0000
D({CP({-1)) -0. 759263 0.1416859 -5.359776 0.0000
D{(SDP) 86TE-12 6. 72E-11 0.129048 0.8985
D(GDP({-1)) 5.25E-10 1.12E-10 4. 704360 0.0001
D(INFR) 0.150212 0.060722 2.473TF77 0.0220
D(INFR{-1)) 0.111022 0.048946 2.268262 0.0340
C -50.54160 5.901530 -8. 772200 0.0000
@TREND 2.738387 0.314840 8.697699 0.0000
R-squared 0.9484654 Mean dependent var -0.068300
Adjusted R-squared 0.928832 S.D. dependent var 9.620008
S.E. of regression 2.566363 Akaike info criterion 4. 966182
Sum sqguared resid 138.3106 Schwarz criterion 5.3868541
Log likelihood -55.49272 Hannan-Quinn criter. 5. 100658
F-statistic 48.31074 Durbin-VWWatson stat 1.896104

Prob(F-statistic) 0.000000

*  p-values are incompatible with t-Bounds distribution.
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Dependent Yariable: D{(OBP)
Method: ARDL
Date: O7/25/25 Time: 13:18
Sample: 1992 2021
Included observations: 30
Dependent lags: 2 (Automatic)
Automatic-lag linear regressors (2 max. lags): OP INFR GDP REER
Static regressors: STRUCTURALBREAK
Deterministics: No constant and no trend (Case 1)
hModel selection method: Akaike info criterion (AIC)

MNMumber of models evaluated: 162
Selected model: ARDL({Z2.2,.0.2.0)

“ariable Coefficient Std. Error t-Statistic Prob.
COINTEQ™ -0. 787746 0.109996 -6. 979739 0.0000
D(CBP(-1)) 0.258596 0.094760 2.728954 0.0120

D({OP) 3.052033 0.825286 3.698153 0.0012

D(OP{-1)) 1.936547 0.867367 2.232674 0.0356

D(SDP) -5.44E-10 1. 7OE-10 -3.205057 0. 0039
D(GSDP(-1)) -7.18E-10 2.23E-10 -3.216905 0.0038

STRUCTURALBREAK -155.5344 18. 73594 -8.301395 0.0000
R-sqgquared 0.9233c8 Mean dependent var 2.773400
Adjusted R-squared 0.903377 S.D. dependeaent wvar 54 42942
S.E. of regression 20.02734 Akaike info criterion 9S.033038
Sum squared resid S9225.174 Schwarz criterion 9.359984
Log likelihood -128. 4956 Hannan-Quinn criter. 9137631
F-statistic 45.18952 Durbin-"Watson stat 2.453351
Prob({F-statistic) 0.000000

-

p-values are incompatible with t-Bounds distribution.
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Dependent Variable: D(OBP)

Method: ARDL

Date: O7/26/25 Time: 12:04

Sample: 1992 2021

Included observations: 30

Dependent lags: 2 (Automatic)

Automatic-lag linear regressors (2 max. lags): OFP GDPFP REER INFR
Deterministics: No constant and no trend (Case 1)
Model selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 162

Selected model: ARDL(2,2,0,2,0)

“ariable Coefficient Std. Error t-Statistic Prob.
COINTEQ™ -0.992368 0.175976 -5.638210 0.0000
D(OBP(-1)) 0.417333 0.134605 3.100416 0.0049

D{OP) 0.376277 0.052545 7.1681075 0.0000
D{(OP{(-1)) -0.117234 0.080752 -1.451780 0.1595
D(REER) 0.022394 0.013241 1.691254 0.1037

D(REER(-1)) 0.032262 0.015777 2.044824 0.0520
R-squared 0.919892 Mean dependent var D.666653
Adjusted R-squared 0.903202 S.D. dependent var 10.16690
S.E. of regression 3.163160 Akaike info criterion 5.317877
Sum squared resid 240.1340 Schwarz criterion 5.598116
Log likelihood -F3.76815 Hannan-Quinn criter. 5.407528
F-statistic 55.11880 Durkbin-Watson stat 2.287166
FProb(F-statistic) 0.000000

*  p-values are incompatible with t-Bounds distribution.
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deadl Lodled) susgll i el e Lt e3gf Lol 1ds ey ((Levin—Lin—Chu) L) —
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¢Gritams JoDudly Sagll jdor 39509 ads
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S feadll

ips L llc jles Sy
Gl s ddleay!
! 05 S gimmadl dis Aoz Jo¥ 3,4 wee dfleayt S gl dis Aoz
- |
’ ol
TRY TRY
o=t cub ol Cub e oy o=t Cub
cub cul
L AR 0.000 | 0.000 0.000 | 0.000 | 0.000
0.00 0.01 0.04 0.04 | 0.000 | OBP
P 0 0 0 0 0
3,40 e 0.000 | 0.000 0.000 | 0.000 | 0.000
0.12 0.47 0.33 0.18 0.30 OP
JsY! 0 0 0 0 0
3,4 e 0.000 | 0.000 0.018 | 0.000 | 0.000
0.000 0.98 0.88 0.84 0.97 GDP
oyl 0 0 9 1 0
8,4 e 0.000 | 0.000 0.000 | 0.000 | 0.000 REE
0.01 0.04 0.54 0.39 0.10
BN 0 0 0 0 0 R
0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
ey s 0.0000 INFR
0 0 0 0 0 0 0 0 0

STATATT7 cejz s lazsl Ul slas) e 2 ezl

by o2 e bl asliel & Jaadl (3 L) fosdl il W2 S mlld) maidl e el

. LS STATA17
= @y b bW (3 0.05 e BT OBP) o pacall 2l 2k 50t 25Lax Y1 il —
HOy samgll o s9mg 2l paadl 2,55 0L Jsdll (S Qg (ol el ceul Oy YL
F smd) die Bl ganell Babal) gl ALl WLy doge Y05 mgell gmes L

eV ol 0Ll V1 @5 e e (1) 2yl e eSe (OP) ) Jazill i) —
Qs Y05 syt dis Lgnsins pde Y 0.05 1o ;ST (41 el ol gy O Y 3
S AV Ggdll e s s Lo gy cspnell e S b Rl Alldly By e 3ey
Bead) ALt 0L ol S amg b=V W73 0,05 e BT el agedtl odll 0L W s
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b Ssindl s Ll i n6 (REERY 5 (GDPYy el asdl aludld) ol L> —
o 3gmy pday A Al Bzl LA WLy (D05 Bgall (gstme i Bl AL ) il

P(Il) Byl e el St Cptambal) el il Bug

Jamdl st i) a5 e (10) 2l e AleSee INFRY) jincd aah aloddt —

(sl ie LglalST g aanll addl il Gygims ooty Lo gy 0.05 0 B - Las I (e s

ol Sgrndl e Lol AalSae dn gyl o przald el oSl e 0L 2yl ol s o —
Ghos Aolye S JWLy QW) 340 e AalSan 3 Bhader (6T g Y aily Lo 3940 dt e

Y alsh UMl (3Ll i) (SLie 35isy 05> (Panel ARDL) 35
QPRI [RUTP INORES SR ICgr]

G ooyl paze ISG kel Jal) U Il el Sl VI e Bl oL 23 sed) 85 e
Adgse 1Sy (BN Sl OO Bgme o ale i Laad o @)l Ol S
e o el aal 3sadl olpadl Sl ol i et s I3 Yy Slas ) JVaaY)
Lgs amy 458 lpaidly ablill L saas & oYW (3 dlaxzuly os Al (Schwarz criterion)
(SCHWARZ, 1978, wle slazeWl (86 358 Jad 502 )l VU1 o oS8 sae Bl Ll 52
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Schwarz criterion jlas e sl ol ©lrys wuos 1(17.03) o3y Jin)

Dependent Variable: D{(OBF)

Method: ARDL

Date: O7/26/25 Time: 14:44

Sample: 1991 2021

Included observations: 93

Number of cross-sections: 3

Dependent lags: 2 (Automatic)

Automatic-lag limear regressors (2 max. lags): OFP GDP INFR REER
Static regressors: STRUCTURALBREAK

Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Schwarz criterion (SIC)

Number of models evaluated: 162

Selected model: PMG({1,1,0,0,0)

“ariable Coefficient Std. Error t-Statistic FProb.

Long-run {(FPooled) Coefficients

P 0.185727 0.082793 2.243283 0.0274

SDP 4. 92E-05 2.18E-05 2.253786 0.0267

INFR 0.012238 0.013423 0.911699 0.3c544

REER 0.012974 0.013485 0.962138 0.3386

Short-run (Mean-Group) Coefficients

COINTEGQ -0.477860 0.180172 -2.652242 0.0095

D{OP) D0.943870 0.544794 1. 732527 0.0866

STRUCTURALBREAK -16.51744 14.80626 -1.11557F1 0.2676

c -5.988149 2.125448 -2.816034 0.0060
Log-Likelihood: -330.0187

Eviews13 maby ol 2 jdaal!

Sl e JSUE 8usly b 2y b (OP) o) izl sy (OBP) sl it oL K201 oo
el 2l 056 aley el ol Lie W INFR), (REER); (GDP) =41 kil
P e Slegdll Ol o Laadl jlanl JY Saluddl U 2358 e peedl oy ARDL(1,1,0,0,0): Jus

AU 2ol ) Akl

OBP;( =G T pOBP;H + ,30 OP,’L T ,31 OP,";..I | GDP;( T (5REERM +1] INFR,'; T Uyt

(Panel ARDL) #3ls s : g1 Cllaodl

CH PR WEGE- SRR VR PANPTR- WINUE-IPSNUR- WHPRVE S WHTIUR- SR POV B FIU i e
lazel Aulyll s jamd IS oo Aulyll 230 5 o o 3gail) Bl ol Slns Ll
domgin L(PMG) azall Z\.oja.%\ Loy domgin c(MG) 2\.05,«.%\ Loy domgn 18U Ol le.c
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L)l o Bl el BL 2398 il G b e sle ag (DFE) 2ot 2l o5t

eV s ST e Y Al ol s 2] UV e e gl Ol

MG) i gormadl Loy #3400 :JoY! ¢ A
Ui Aoy o i) bl oUWs V(MG ao00l Loy 2358 a5 @l5 Jodl om
SOlall Sl o badwg W S (933 [Kaw SLIUENT s 2l sda IV e g colegiall
ST e LSSE aamgil) o OF G badsg) dgs IS ol wlead) Bg550 8 ol gzaS
Sl oy WS n (Say 30 sl 090 Sl ) A & legall Ol s L) e

aily skl Cals Y1 (3 Ml a3 st

MG) i gomadl by m3g00 plls oo 1(18.03) 3y Jgund!

Mean Group Estimation: Error Correction Form
(Estimate results saved as mg)

D.OBP | Coefficient Std. err. z P>|z| [95% conf. interval]

ECT
oP .1812651 .2752321 0.66 0.510 -.3581799 .7207101
GDP -8.64e-11 1.23e-10 -0.70 0.483 -3.28e-10 1.55e-10
REER -.848893 .753417 -1.13 0.260 -2.325563 .6277773
INFR -.8829792 .8494934 -1.04 0.299 -2.547956 .7819972

SR
ECT -.6073376 .1443374 -4.21 0.000 -.8902338 -.3244415

oP

D1. 1.352752 .989766 1.37 0.172 -.587154 3.292657
_cons 84.2692 82.65134 1.02 0.308 -77.72445 246.2629

STATA 17 oz e slazsl LI slas) o ydbazad)
sty il Sl Gy Y1 §pady Al B SMlee el Joadl (3 el (s
ZL;J& Lo 2> u§-€ o
fadl) amig Lo e (P=0.000) gyedt sis tgmng 2l (ECT) L) mmeas Jolas 208 —
oo 7060 Lsm Oy gyl Spadll oy S JulSS e 59y ST L g2y (-0.6033776)
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pae (P=0.05) wsall sgns 0 SV (OP) ol Jazdl jindd bVl (il oy —

¢l all (3 Slegall Ol Aoy Lol jland (B 7y gins

Ggall Syie o xSY skl ) 3 olpaadl oOLlal 2L Al ) Byl e gla —
Sl Y sl Y asTh Rsee lax] el deg ¥ bl it e &f (P=0.05)
s s Sy Slestalll Ols ooy e Ad Jadll Ol an (el Jame (Ll S
(3> &) aall o o O o Agadtl Loy 358 dR b suad Aol Lyl ) 525l O
(3sedl 2lo (3 dpall Sl o Bkl il e dul MG ) ohtdl olange e a2
(Samargandi, fidrmuc, & Ghosh, 2014, p. 11,

PMG) oeadat s gormadl Loy ddy b 1 S g A

dmge Sz olegpall Ol Jo Laid) et ST puis a2l degastl by domgie I e 02
Syimn o L V1 2hsh oLl alas 23gedl e 25k G (V) alsh ) (ggime e
i Sy B Ml i S oY1 8 pezs B
(PMG) inssall i gomall by igoi pids @il :(19.03) o3, (K20

Pooled Mean Group Regression
(Estimate results saved as PMG)

Panel Vvariable (i): ID Number of obs = o3
Time Variable (t): Years Number of groups = 3
Obs per group: min = 31
avg = 31.0
max = 31
Log Likelihood = -334.9467
D.OBP Coefficien t Std. err z P>|z]| [95% conf. interwval]
ECT
orP .2082543 -.©823527 2.53 ©.011 .046846 .3696625
GDP 4 .00e-11 2.19%e-11 1.83 ©.068 -2.92e-12 8.29%e-11
REER .e10647 -.0143944 e.74 ©.460 -.0175654 .9388594
INFR .91e5916 .9142677 e.74 ©.458 -.©173725 .©385557
ID_1
ECT -.1193577 -.90600626 -1.99 ©.047 -.2370781 -.0016372
oP
D1. .4841609 .9578984 8.36 [=1=1=] .3706821 .5976397
_cons -2.579072 1.348741 -1.91 es56 -5.222556 .e644124
ID_2
ECT -.7343485 -1279518 -5.74 ©.000 -.9851295 -.4835675
oP
D1. 2.199997 .4030e857 5.46 [=1=1=] 1.409963 2.990031
_cons -13.e5219 8.663733 -1.51 132 -30.e3279 3.928414
ID_3
ECT -.6320155 -1526533 -4.14 ©.000 -.9312104 -.3328205
orP
D1. .3225384 .o80441 4.01 ©.000 .164877 .4801998
_cons -6.9019366 3.849675 -1.56 118 -13.56459 1.525858
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A § Dlegald Oliee ooy Lol e el gl oY) dlish Bygas B3 b M spmy —
aag(P=0.05y o Y (OP)y sl Jolad Bl alles V) dad and b GLa) ciusgnndl
02,08  anhll 2 el & legall Olis oy 0 w3 Y01 O Ll el plisy) OF mezizes
U 8 @ Bl Lo fasdll il aey RolaB¥) bl Sgd e Gl oda s

i34l (ARDL)

i o 5 e(GDP, REER, INFR) susldt dlindl ol g @5l pite —
Balas¥l bl 5gh ae ) odn o)y (P=0.05) msald o o 58T 2L Loy
Spneal) Lignll o L™l IARDL) U i 3 Ll il il ae L 343 e
sbadl (3 UK SBgdll ) BLoYL olegall Ol e baid) el Sla=1 33 5585 (g5 )

Lo gy 52 Olpad) T e aall Jgo

S e B sl A e IS8 Bgiaey 2l S (ECT) Wl movas Jolas 208 —
Braa oSS BYe 357y A5k aweg (—6.320155) ((=7.324585) «(-1.19) :lIsh Js Leud
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[D-y A1 3 Slegpall Ol denyy Lol el oy el Jo ) 3 Bygims i3 b 33e 550y —
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& Slegall Olhs dosy adp OF wls 0 %01 O Lot jaw 515 OF LS. (P=0.05) 2 9all (59
Fdl e il sda iles (%03.2) Gl ((%02.1)m0d ((Y04.8) g1k o o s

alaid) (ARDL) £36 ¢ Wle Lede fast)

Gpall ja (arnad) Jase (Yl 21 Ul Saelld) alisdl Sl Ggiae pide il gl —
il 2 Joll 3 Slegall Ol dewsy Jo Baslidl Slpinedd ST dmg ¥ QWL (A edl
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.(DFE) 1Sty dnd) ot 5l dy b e ¢ 4

Olieng il Slawl cp 20l 28kl 2l Ol 2308 s s b Jod) oy
g S (PMG) Ll 23500l elie =500l s jamy o Sl cisgnndl ¢ J1 3 olegiad)
U ¥l alan sglus ) @LoYL ) Jadl (3 sUas W) s L cMlalan Sglus 2o 50800 iany
)
.(DFE) £ty dnldl ol 51 35000 g5 mils 1(20.03) o3y Jguondl

Dynamic Fixed Effects Regression: Estimated Error Correction Form

(Estimate results saved as DFE)

Coefficient Std. err. z P>|z| [95% conf. interval]
ECT
OoP .3191327 .2545113 1.25 0.210 -.1797002 .8179656
GDP 2.00e-11 3.60e-11 0.55 0.579 -5.06e-11 9.06e-11
REER .0303082 .0770447 0.39 0.694 -.1206966 .181313
INFR .0183643 .0865618 0.21 0.832 -.1512938 .1880224
SR
ECT -.6051989 .0946823 -6.39 ©.000 -.7907728 -.419625
OoP
D1. .9125057 .1865801 4.89 ©.000 .5468153 1.278196
Covid -58.59869 16.48581 -3.55 ©.000 -90.91028 -26.2871
_cons -9.166861 10.76617 -0.85 0.395 -30.26817 11.93445

STATA 17 oz e slazsl LI slas) o 2 ydazed)

o M el 3 olegall Ul Aoy L) el p B s s Jgud) oy

S(MG) il pedgadl 3 ] fosd) ¢ U aile ol ol e (DFE) aomges SO
om Alax] WY Ol B sy pde Olpdl) OMlal allal Adles- Y v ) (PMG)
e (BECT) Ll moeas Jolas 20 3l Pl jeadll gtlly fishall (sall (3 g pall ool
Z3sed Bl SLolBV) U] 85all il ada jens (Ko rise LSS WV 39y ASTL L Ryginng
Joll Slpae oMl o o IS lE bty 658 IE kY o3 M e & (DFE)
L) oo real L Slegall Olpe e i) jland a1 SV bl S Y WL deg )l
(Samargandi, aulEl) SVsll 5L e awldll STall e daall Zisadl s 2 G

fidrmuc, & Ghosh, 2014, p. 12
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(DFE) (PMG) (MG) g3l doliadl jlest 1 I Gl
Ge B Al V) pailly skl o Ll ady ) Z3bed) s dens oL A

sl Bl Lo Ll e e Lo (aled) Cllal) (3l ) dia) legball Oliey L) e
Aol (Husmany jlesb sld 81 (e Gom amils slazsly i) m3said) dyidond) 230l
om iholill o2 JusY) @ Vsl (PMGyagall aesedl Loy 5085 (MG) 2o get) Loy 356 0
s PO e 2l e (DFE) 2t 2 13l 23560 (PMIG)azall as ol Loy 2548
I Joladl ez gy Mol SV 300l o2 By AV hgadl e AWl Bkee (3 JUsY) )
.Czﬁthﬂ\ 8] alabtil‘ R?Lm9 ejjtﬁ

the rank of the differenced variance matrix (3) does not equal the number of coefficients
being tested (4); be sure this is what you expect, or there may be problems computing the

test. Examine the output of your estimators for anything unexpected and possibly
consider scaling your variables so that the coefficients are on a similar scale.

Note:

Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
mg pmg Difference Std. err.
oP .1812651 .2014829 -.0202178 .277354
GDP -8.64e-11 4.72e-11 -1.34e-10 1.27e-10
REER -.848893 .0122361 -.8611291 .7914463
INFR -.8829792 .0122607 -.8952398 .8924038

b = Consistent under HO and Ha; obtained from xtpmg.
B = Inconsistent under Ha, efficient under HO; obtained from xtpmg.

Test of HO: Difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V_B)"~(-1)](b-B)
= 3.73
Prob > chi2 = ©.2920

(V_b-V_B is not positive definite)

STATA 17 oz e slazel LI slas) (e 2 ezl
(DEE) 5 (PMG) 3505 o dholodl jlasl dls 1(22.03) o3y Jgund!

the rank of the differenced variance matrix (3) does not equal the number of coefficients
being tested (4); be sure this is what you expect, or there may be problems computing the
test. Examine the output of your estimators for anything unexpected and possibly
consider scaling your variables so that the coefficients are on a similar scale.

Note:

Coefficients
(b) (B) (b-B) sqrt(diag(Vv_b-V_B))
DFE pmg Difference Std. err.
oP .3191327 .2014829 .1176498 .241001
GDP 2.00e-11 4.72e-11 -2.73e-11 2.82e-11
REER .0303082 .0122361 .0180722 .0757344
INFR .0183643 .0122607 .0061036 .0854108
Consistent under HO and Ha; obtained from xtpmg.
B = Inconsistent under Ha, efficient under HO; obtained from xtpmg.

Test of He:
chi2(3)

Prob > chi2
(V_b-V_B is

Difference in coefficients not systematic

0.24
0.9712

(b-B) ' [(V_b-V_B)~(-1)](b-B)

not positive definite)

STATA 17 oz e szl LI slis) (o 2 ezl
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e Byl 3 e e S0 Aol Sl dad ikl 3 sl (Byy (D) saaeV 2 -
IS e gaddl S G o m (D-B) s5edl LT (PMG, MG, DFE) 356 IS
Rl 3 gy S

Husmany LY sla=V S (MG VS PMG) Jo¥1 Joad o Jiud) o) o —
ks (SP MGy adsnd) c tppeer st sy ¥ ((HOY 000 io il 58 oo
o QW gt o Akl iy (MG 2358 Jontl o 2papm Ggp s ((HT) aboddi )il
Jotd) il gy Bl B2, ) 05 Bgald (sge o (PrOb >chi2) acalh 5)lae o
ol gl s Sl asle LIl

ez Pag ey
PMG LI 0.29 > 0.05 PMG vs MG 0Olesa
PMG LI 0.97 > 0.05 DFE vs PMG 0lesa

STATA 17 wioyz Js lazs) el slae) st ydaaad!

e W) Jgadt 2 1y 0.05 s 58T 2 5 (Prob >chi2-2.29 ) Jlsy aus LS —
(P MG) 7354 1y (HO)y sl 25,4

P MG, 735 St o(HOY danadl 1,41
Olien o Load) el SUE ST anh,ld ol 2300l oF Jodl S oo i) oy alolill dwy —

w2y b (P MGy 22l o0l Loy 2358 8 Slall csgnndl ¢ gl a 1S3 Slegil

LU Bl e e (3 ol L) slazel o QWL (Husmany el gt
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Olen e il jlawl 5V el 2aldl) 23U e 2ilall 23sad) 2odlo el o pgbl =2
BLoYL L) fogdl il 28500y B Jo Ls JVazYI S e s SO0 gl 3 legiall
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PANEL y z35adl of 25,3 (ARDL) 230l ¢ =31 ahsb 8l oMl 515 ey =3
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B3l Z3ld) @5 G Bsly Slgp e Slegdll Olis dowy wl) il 5 (REER, INFR
Loy o ST BN asdl Sl ogbl e (PANEL ARDL) 234 (ARDL)
o oSG 0F b ) eledl il e V) Bpmaly Algb BV CBllas (3 US|
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Date: O7/25/25 Time: 23:55
Sample: 1990 2021
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OoBP oP GDP INFR REER
Mean 1.258844 48.13813 1.22E+11 11.24498 114.0628
Median 0.230000 42 .40000 1.15E+11 9.861823 102.9676
Maximum 36.939000 99.67000 2.39E+11 53.78860 220.9584
Minimum -27.53700 14.42000 4.18E+10 -7.373748 86.79848
Std. Dev. 14.66617 28.07915 7.01E+10 12.86923 26.00070
Skewness 0.150884 0.521499 0.193786 1.150152 2.411140
Kurtosis 3.176676 1.923939 1.427340 4.891504 10.10197
Jarque-Bera 0.163038 2.994332 3.497962 11.82558 98.25638
Probability 0.921715 0.223763 0.173951 0.002705 0.000000
Sum 40.28300 1540.420 3.92E+12 359.8394 3650.011
Sum Sq. Dev. 5667.992 24441.60 1.52E+23 5134.126 20957.12
Observations 32 32 32 32 32

tiyd grndl ULy

Date: 07/25/25 Time: 09:40
Sample: 1990 2021

OBP oP GDP INFR REER
Mean 14.74050 47.97344 4.28E+11 4.360902 112.8986
Median 0.432000 41.46500 3.53E+11 4.5472390 114.4302
Maximum 137.0440 110.2700 9. .83E+11 20.12699 128.6865
Minimum -115.9350 12.24000 1.18E+11 -16.55884 S94.29742
Std. Dev. 53.20364 31.26019 2.89E+11 9.913766 10.66723
Skewness 0.105463 0.644097 0.430377 -0.392573 -0.234859
Kurtosis 3.568684 2.171080 1.630584 2.575160 1.740425
Jarque-Bera 0.420521 3.128711 3.488263 1.0625390 2.409552
Probability 0.782501 0.208223 0.174797 0.587843 0.299759
Sum 471.6960 1535.150 1.37E+13 139.5489 3612.755
Sum Sq. Dev. 87749.46 30283.19 2.59E+24 3046.765 3527.484
Observations 32 32 32 32 32

t 3l il

Date: 07/26/25 Time: 12:04
Sample: 1990 2021

OBP oP GDP INFR REER
Mean 6.995058 45.08781 1.03E+11 44.24231 204.9590
Median 0.168866 38.78400 7.7T0E+10 16.94804 160.2200
Maximum 27.24714 106.0100 2.35E+11 396.4380 437.0830
Minimum -9.5690656 10.17000 4.08E+08 -28.76014 79.73000
Std. Dewv. 10.51033 30.32280 8.62E+10 89.13986 113.8874
Skewness 0.71710%9 0.669495 0.257831 2.697687 0.699458
Kurtosis 2.036067 2.205208 1.446541 10.31292 2.128340
Jarque-Bera 3.981533 3.232784 3.572180 110.1185 3.622342
Probability 0.136591 0.198614 0.167613 0.000000 0.163463
Sum 223.8418 1442.810 3.29E+12 1415.754 6558.688
Sum Sq. Dev. 3424.476 28503.64 2.30E+23 246323.3 402080.4
Observations 32 32 32 32 32
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Covariance Analysis: Ordinary
Date: 07/26/25 Time: 00:00

Sample: 1990 2021

Included observations: 32

Al by

t-Statistic
Probability oBpP opP cDP INFR REER
oeBP | —
oP 2.082949 = —
0.044s —
GDP -0.439390 10.61885 = ——
0.6635 0.0000 = -
INFR 1.267611 -1.600259 -2.834782 = -—
0.2147 0.1200 o.0o81 -
REER 0.097376 -3.656202 -4.345112 2.867811 -
0.9231 0.0010 0.0001 o.0075 = -—
TL) ”.J\ <l
Covariance Analysis: Ordinary
Date: 07/25/25 Time: 09:49
Sample: 1990 2021
Included observations: 32
Correlation
Probability OBP oP GDP INFR REER
oBP 1.000000
oP 0.409422 1.000000
0.0200 -
GDP 0.139249 0.780733 1.000000
0.4472 0.0000 = e
INFR 0.590464 0.238545 0.043836 1.000000
0.0004 0.1886 o.g11¢ 0 -—
REER -0.465007 -0.829086 -0.497367 -0.285105 1.000000
0.0073 0.0000 0.0038 0.1137  e———
13l il
Covariance Analysis: Ordinary
Date: 07/26/25 Time: 12:58
Sample: 1990 2021
Included observations: 32
t-Statistic
Probability OBP oP GDP INFR REER
ocp | -
OoP 8.973777 = -——
0.0000 -
GDP 5.798215 6.702811 = -—
0.0000 0.c000
INFR -1.323644 -2.279522 -2.608606 @ -——
0.1956 0.0299 0.0140 -
REER -3.152159 -5.402132 -4.030366 1.358214 = -
0.0037 0.0000 0.0004 0.1845 -
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Criteria (top 20 models)
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SNull hypothesis: KNo

M 3lol] 3gumdl et s 1(04)43) Gkl
:Jj‘j?.'-“ Cé}o.’

levels relationship

Numbeaer of coimntegrating variablaes: <

Trend type: Unrest. tremnd

(Case 5)

Sample size: 30

“wWalue

T eaest Statistic

12.F3IO3TFT3

F-statistic
t—-statistic -5. 652782

Nuall hhypothesis: No

:Zg:y...J\ Cb}w

levels relationship

Nurmber of cointegrating variables: 4
Traend type: None (Case 1)
Sample size: 30

“walue

T est Statistic

8. .0o048855

F-statistic
t-statistic - 3DEST 14

Null hypothesis: No levels relationship
Number of cointegratimng variables: <4
Trend type: Nonmne (Case 1)

Sample size: 30

“WwWalus

T aest Statistic

S 300115

F-statistic
t—-statistic -5 071720

Eviews 13 oz sl Je slazeVl Il slus) o ERO-IN]
bl il jlel @il 1(05) Wy goelkad)
A g3ges

Heteroskedasticity Test: Breusch-Pagan-Godfrey

MNull hypothesis: Homoskedasticity

F-statistic 0.785318 Prob. F(12,17) 0.6594
Obs"R-squared 10.69923 Prob. Chi-Square(12) 0.5549
Scaled explained SS 6.172957 Prob. Chi-Sqgquare(12) 0.9071
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Heteroskedasticity Test: Breusch-Pagan-Godifrey
MNull hypothesis: Homoskedasticity

F-statistic 1.467416 Prob. F(11,18) 0.2270
Obs*R-squared 14.18351 Prob. Chi-Square(11) 0.2230
Scaled explained 5SS 6.860031 Prob. Chi-Square(11) 0.8103

Heteroskedasticity Test. Breusch-Pagan-Godfrey
MNull hypothesis: Homoskedasticity

F-statistic 1.059027 Prob. F(10,19) 0.4365
Obs*"R-squared 10.73691 Prob. Chi-Square(10) 0.3784
Scaled explained S3S 3.095253 Prob. Chi-Square(10) 0.9791

Eviews 13 oz sl Je slazeVl CIall slus) o  yhaiad!

Slol adl agdl el wils 1(06) o3y kel
13\,1}}&«3\ C:}“

i1z
Series: Residuals

10 Sample 1992 2021

Observations 30
0.236445
—2.a62265
36.23563
~A48.07270
17.83400
-0.395952
34323120

Jarque-Bera 1018382
-50 -a0 -30 -20 -1 10 20 30 ao Probability 0.600982

o N b 0
o-
0.

Series: Residuals
Sample 1992 2021
Observations 20

Mean -0.067985
Median 0.068179
Maximum 5.610829
Minimum -5.189216
Std. Dew. 2.876752

Skewness 0.051704

Kurtosis 2.301427

-- Jarque-Bera 0.623372
-6 -5 -4 -3 -2 -1 (o] 1 2 3 4 5 6

Probability 0.732211

Eviews 13 ooz maliy o sleaze¥l CIl) slas] e GRWIN
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Ramsey RESET Test
Equation: UNTITLED

Omitted Variables: Squares of fitted values

Al gl

Specification: OBP OBP(-1) OP OP(-1) OP(-2) GDP GDP(-1) GDP(-2)
INFR INFR(-1) INFR(-2) REER C @ TREND

Value df Probability
t-statistic 1.686467 16 0.1111
F-statistic 2.844172 (1, 18) 01111
Likelihood ratio 4.908449 1 0.0267

Ramsey RESET Test
Equation: UNTITLED

Z:\g.}}a..d\ CJ}U

Omitted Variables: Squares of fitted values
Specification: OBP OBP(-1) OBP(-2) OP OP(-1) OP(-2) INFR GDP
GDP(-1) GDP(-2) REER STRUCTURALBREAK

Value df Probability
t-statistic 1.562397 18 0.1356
F-statistic 2.441084 (1, 18) 0.13586
Likelihood ratio 3.815251 1 0.0508

Ramsey RESET Test
Equation: ARDL

Omitted Variables: Squares of fitted values
Specification: OBP OBP(-1) OBP(-2) OP OP(-1) OP(-2) GDP REER

REER(-1) REER(-2) INFR

Value df Probability
t-statistic 0.481999 19 0.6353
F-statistic 0.232323 (1, 19) 0.6353
Likelihood ratic 0.364602 1 0.5460
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.123416 Prob. F(2,15)
Obs"R-squared 0.485674 Prob. Chi-Square(2)

0.8848
0.7844

Z:\.;JM\ Cé}o.’

Breusch-Godfrey Serial Correlation LM Test:
MNull hypothesis: No serial correlation at up to 2 lags

F-statistic 1.682371 Prob. F(2,17)
Obs*R-squared 4. 956716 Prob. Chi-Square(2)

0.2154
0.0839

131l hged
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.358709 Prob. F(2,18)
Obs*R-squared 3.934976 Prob. Chi-Square(2)

0.2821
0.1398

Eviews 13 bz by Jo slezsVl I slis] e jiazall

STATA17 gusliym Jr¥) Alysb B s il

ARDL(1,2,2,2,0) regression

Sample: 1992 thru 2021 Number of obs = 30
R-squared = o.9ass
Adj R-squared = ©.9121
Log likelihood = -65.492724 Root MSE = 2.8524
D.OBP Coefficient sStd. err. RS P>t [95% conf. interval]
AD3J
oBP
La. - .9829024 .1738794a -5.65 ©.oo00 -1.34a9756 - .6160489
LR
opP
La. 1.249337 .1139527 1e.96 ©.o00 1.008918 1.a489756
GDP
La. -7.19e-10 7.39%e-11 -9.73 ©.o00 -8.74e-10 -5.63e-10
INFR
La. .3931289 .1636747 2.4ae ©.o28 .eazs8es54a .7384523
REER
La. .3a97e55 .1185773 2.95 e.o09 .@995292 .59098817
SR
opP
D1 . .a8e1e31 .16es5746 2.99 ©.oos .1413203 .8188859
LD. - .7592632 .1682029 -a.s51 ©.o00 -1.114a14a - .4aoea3861
GDP
D1. 8.67e-12 1.12e-10 o.os8 ©.939 -2.27e-10 2.44e-10
LD. 5.25e-10 1.28e-10 a.1e ©.o001 2.55e-10 7.95e-10
INFR
D1 . .15e2115 .112816 1.33 e.201 - .e878095 .3882325
LD. .111e222 .e917119 1.21 ©.2a3 -.e824731 .3eas5175

:(09) o3y okt
A ghge
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ARDL(2,2,2,0,0) regression

Sample: 1992 thru 2e21 Number of obs 30
R-squared ©.9235
Adj R-squared e.8792
Log likelihood = -128.49557 Root MSE 22.e34a9
D.OBP Coefficient std. err. € P>t [95% conf. intervall]
AD3
oBP
La. -.7677462 .1746182 -a_.4e e .oo00 -1.133226 -.ae22662
LR
oP
La. 2.316799 .s827834a 3.9o8 ©.o001 1.e97019 3.536578
GDP
L. -4 .41le-11 4.55e-11 -©.97 ©.345 -1.39e-10© 5.13e-11
REER
La. -.2232978 .eo79823 -2.28 ©.e3a -.a28377 -.ei182185
INFR
La. -.14a83429 1.33685 -~e.11 ©.913 -2.904a64a03 2.649717
SR
oBP
LD. .2585959 .12399%3 2.9 e.es1 - .o009187 .s181105
oP
D1 . 3.e52033 1.e86112 2.81 ©.o11 .7787733 5.325292
LD. 1.936547 1.e086013 1.78 ©.e91 - .3365048 4.20959s8
GDP
D1 . -5.44e-10 1.98e-10 -2.7a e.e13 -o9.s59e-10 -1.29e-10
LD. -7.16e-10 2.53e-10 -2.83 e.e11 -1.25e-09 -1.86e-10
ARDL(2.,2.,©.,2.08)> regression
Sample: 1992 thru z2e=21 Number of obs
R-squared o.o202
AdF R-squared o_=ssoa
Log likelihood — -73.76s151 Root MsSE = _aes1
D.oBP Coefficient sStd. err. + P>t [©925% conf. interwval]
AD3
oBrP
Ca . - .o923676 .19s56669 -5.e7 ©.oo00 -1.ace522 - .s5sa2136
LR
or
La .12es124a .eazovo7 2.=1 ©.o11 _es31a177a .21e04aa7=
GoP
Ca. 4.14ae-a11 1.66e-11 2.5 ©.o21 6.85e-12 7 .59e-11
REER
Ca - .e1zaos2 .eoz7o7= -3 .27 o.ocoa - .oz203292 - .eoaas71
INFR
La - .eo23s54a4a .eors2s3 -—o.z0 °o.767 - .e1sesa _e139752
sk
osrP
LD . .a173326 .1s514a363 2.76 ©o.o012 .1e1aaz= . 7332232
or
D1 .3762766 .essesso s.73 ©.ocoo .2392s5=s3 .s1i320a4a95
Lo - 1172336 _eoe=ms7zies —21.21 o.2a0 - .319304a2 _esamss371
GpP
S 4.11e-21 1.87e-a1 2.a19 ©.oa0 2.03e-12 s.e1e-11
REER
D1 .e223937 .eisaisax 1.as o - .@092174a .esacoas
Lo _esz>22e1=s _eirs=sais 1 =3 o.os1 - _eoaaizs _esso=71

STATAT7 ol mby Jo slaxeVU (I slie] o pbaaad!
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(2021-1990) 5, ISl Lty S i 4515 1(10) o3 kel

AP ghse
L Slegudll Olpe Lidl Sl dowdt il | adl Bl an el Juns
(Y33 sbley ooV N9s 3993 ke (! Inflation,
gdp deflator
(H958 &)
1990 0.220 24,53 6,2E+10 220,9584 30,2596
1991 0.510 21,54 4,57E+10 131,7861 53,7886
1992 0.240 20,58 4,8E+10 135,1505 21,92611
1993 -0,01 18,43 4,99E+10 162,1188 13,62442
1994 -4,38 17,2 4,25E+10 139,9827 29,07765
1995 -6,310 18,32 4,18E+10 117,3467 28,57704
1996 -2,09 22,12 4,69E+10 119,5723 24,0219
1997 1.160 20,61 4,82E+10 129,0819 7,001963
1998 -1,74 14,42 4,82E+10 135,4545 -3,13109
1999 -2,375 19,43 4,86E+10 125,226 10,85634
2000 7.570 30,38 5,48E+10 119,3283 22,67801
2001 6.190 25,98 5,94E+10 123,2778 -0,4734
2002 3.660 26,18 6,15E+10 114,2996 1,372856
2003 7.468 31,08 7,35E+10 103,0109 8,942462
2004 9.250 41,51 9,19E+10 103,4447 11,4465
2005 16.940 56,64 1,07E+11 101,6676 12,36159
2006 17.730 66,05 1,23E+11 101,2414 10,78118
2007 29.550 72,34 1,42E+11 99,86635 7,095516
2008 36.990 99,67 1,8E+11 102,2309 15,11788
2009 3.859 61,95 1,5E+11 100,2618 -7,37375
2010 15.326 79,48 1,78E+11 100 15,55692
2011 20.141 94,88 2,18E+11 99,12324 16,90871
2012 12.057 94,05 2,27E+11 103,9098 8,002447
2013 0.133 97,98 2,3E+11 101,7981 0,892753
2014 -5,881 93,17 2,39E+11 102,9243 1,450365
2015 - 48,66 1,87E+11 96,57338 -4,98674
2016 27,537 43,29 1,81E+11 95,58564 0,856688
2017 26’631 50,8 1,9E+11 97,80479 4,938007
2018 - 65,23 1,95E+11 93,51691 6,164678
2019 21,762 56,99 1,93E+11 95,44847 0,882993
2020 -15,82 36,16 1,65E+11 91,22045 -4,71138
2021 ) 70,77 1,86E+11 86,79848 15,9326
16,927
16,369
-1,479
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1&53}&.«3\ C.ﬁj.u
L) Sl el Olpe Ladl ylaui Slr ¥l ol it il 2ol el Juns
¢ oy (< /3 D) (Sl Inflation, gdp
deflator

)
1990 5,373 20,88 1,18E+11 127,3012 12,74632
1991 -0,049 17,38 1,32E+11 127,395 3,867195
1992 5,664 17,93 1,37E+11 120,0055 -0,862
1993 -1,496 15,67 1,33E+11 123,3127 -3,37232
1994 0,146 15,39 1,35E+11 118,9589 0,700117
1995 -1,217 16,74 1,43E+11 115,2884 5,713191
1996 -5,749 19,85 1,59E+11 117,4368 7,146348
1997 -0,647 18,8 1,66E+11 122,7264 1,903995
1998 0,718 12,24 1,47E+11 128,6865 -13,8589
1999 -2,815 17,43 1,62E+11 123,2888 10,88222
2000 -2,665 26,76 1,9E+11 124,7792 11,90917
2001 1,909 23,06 1,84E+11 126,8655 -3,17109
2002 -2,736 24,3 1,9E+11 123,1169 3,68341
2003 -1,608 27,75 2,16E+11 112,7416 4,643236
2004 4,498 34,47 2,59E+11 104,8525 10,36881
2005 63,963 50,15 3,28E+11 101,5252 19,72884
2006 70,91 61,06 3,77E+11 99,68779 11,00533
2007 79,794 68,74 4,16E+11 96,59805 8,046547
2008 137,044 94,77 5,2E+11 94,29742 17,70289
2009 -32,638 61,18 4,29E+11 100,7122 -16,5588
2010 35,256 77,75 5,28E+11 100 17,19133
2011 96,057 107,8 6,81E+11 96,52781 15,30397
2012 115,773 110,27 7,52E+11 99,28193 4,451345
2013 -69,151 106,6 7,7E+11 101,5625 -0,55744
2014 6,629 97,07 7,87E+11 103,8006 -1,69626
2015 -115,935 49,87 6,93E+11 113,5797 -15,8269
2016 -80,622 40,89 6,89E+11 117,2705 -2,26185
2017 39,37 52,68 7,41E+11 114,904 6,285792
2018 -0,166 70,34 8,87E+11 113,9564 15,86259
2019 -2,987 64,96 8,89E+11 112,9398 -1,36671
2020 45,92 42,04 7,68E+11 115,7926 -10,1885
2021 83,153 70,33 9,83E+11 113,5622 20,12699

(2021-1990) 3 8l IV Jadill daiial) Jgall (amd dpaald dalidat Al o — e ghaal) () e (ple Dbl jland il 5

235




L) Sl el Olpe Ladl ylaui Sl il ol it il 2ol el Juas
¢ oy (< /3 D) (! Inflation, gdp
deflator
)
1990 | -0.56105 16,56 1,8E+11 180,508 73,64539
1991 | - 19,35 4,08E+08 200,298 111,1264
11.57857
1992 17,2 5,54E+08 217,008 104,5008
1993 | 198779 15,37 1,03E+09 256,943 114,4677
1994 | 102543 13,31 3,99E+09 297,865 396,438
1995 | 02288 15,05 1,29E+10 294,74 295,3677
1996 | 00715 17,13 1,04E+10 311,482 -12,5441
-0.66299
1997 17,6 2,08E+10 336,487 91,4988
-0.04899
1998 10,17 2,06E+10 351,557 -15,9504
1999 | 00346 15,85 3,69E+10 378,919 71,1511
2000 | 002437 24,61 4,84E+10 412,036 24,74637
2001 | 002031 18,27 3,62E+10 424,875 -19,1508
2002 | 001625 22,8 3,29E+10 437,083 8,167869
2003 | 002826 25,62 2,19E+10 304,707 13,85612
2004 | "0-01244 31,38 3,66E+10 81,66 17,30934
2005 | 90115 45,66 5,01E+10 79,73 35,85339
0.00837
2006 54,2 6,51E+10 80,57 23,05406
2007 | 001515 66,36 8,88E+10 90,43 14,43904
2008 | 2:01976 87,93 1,32E+11 93,58 30,17541
2009 | 00164 59,4 1,12E+11 100,75 -19,5212
-0.00625
2010 75,65 1,39E+11 100 16,58674
-0.00104
2011 105,05 1,86E+11 106,27 24,68944
2012 | 001228 106,01 2,18E+11 111,48 2,669769
2013 | 001312 102,26 2,35E+11 116,9 -0,01133
2014 | 00024 91,63 2,28E+11 124,98 -4,80664
-0.00696
2015 44,73 1,67E+11 138,15 -28,7601
2016 | 001123 36,098 1,67E+11 143,38 -11,1042
2017 | 000167 49,312 1,87E+11 149,25 14,65036
2018 | 0:00306 65,6 2,27E+11 154,28 18,20399
2019 | 001051 62,8 2,34E+11 166,16 -2,67444
2020 | 37246 41,47 1,81E+11 170,05 -11,2202
2021 | 3299 68,38 2,1E+11 146,56 38,89983
0.4458
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