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Abstract :

This study aims to identify the impact of oil prices on the real
effective exchange rate in Algeria for the period from 1980 to 2023.
Using a descriptive and analytical approach, various theoretical
literature related to the study was described, in addition to collecting
and analyzing various data related to the variable during the study
period to determine the impact between them and the relationship
between them. The study reached the most important results, namely
that there is an inverse relationship between the price of oil and the
real effective exchange rate during the study period, as the price of oil
has a positive impact on the real effective exchange rate. Whenever
Algeria faces an exchange rate crisis, this leads to an increase in the
real effective exchange rate of the dinar, due to the currency basket it
contains.

Keywords: Exchange rate, oil price, real effective exchange rate.
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Included abservations: 41

Lag Loogl L~ FFE RN L S Hi

] Ze.a2547 [ E=N 2.1 2e-09 -1. 6012432 -1. 2904765 -1. 2909327
1 27 F.26949 395 4633 4. 26E2-132" -11.47653 - F21213F -10.2232737
=2 299 5945 peu I Sper = R =] 9. 282e-132 -10.214327 -¥F.as54400 -9 E2TIET

= S4S5. 5172 49 17560 F.94e-13 -11.29352 -E.S23957 -2 553531

4 aZas. 3571 =21 09450 1. 26e-12 -11 . 42083 -5 211666 -9.1979458

o 4730585 42 7A552 5. 33e-13 -14. 00432 -6.230551 -11.17354>

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 52 leweal)
FFE: Final prediction errar

AN Alkaike inTarmation criterion

S Schwars information criterion

Hoa: Hannman-cainn information criteriaon

Dl ) bl 138 5 aaly el Hal 2 osall 1o 3 Bl g Uall) il ae )
Adlsall dayall FPEUaA i) adgill jles 5 LR dgiaall Alla 4w Schwarz
p A JSE Laimgy Al 5 VAR 73 Ayl e 2SI o
VAR(1) zigad Jhitied byl : (1-1) a3, Jedly

Inverse Roots of AR Characteristic Polynomaial

1.5

1.0

Eviews10 zaliy Glajdaet uadl
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VAR ) Jag b g aiall g 3saill gl W ey oMef JSN) il DA (g

g g Basgll 80l JAla &8 sl asea o) 1) satisfies the stability condition
G0 S e 1 s ) siae e gl Aadla e il ) JEVL a0
LM sl milis magy U Joaad) 5 ol pailad 5 A0 Blgy¥) cllaal

-Gl 1Al Ly

VAR (1) gisail Blgll 33 BLGN) LEa) milii (1-5) by Jsaad)

WwaAR Residual Serial Carrelation LW Tests
Cate: o7¥r2a8r21 Time: 00:1 2

Sample: 1970 2019

Included obhsemvations: 445

rull bypothesis: Bo serial caorrelation at lag h

Lag LRE™* =tat dr Frob. FRao F-stat df Frob.

1 20417249 26 o.73049 no.22g9382 (36, 121.32) 07376

Hull hypothesis: Mo serial carrelation at lags 1 to h

Lag LRE™* =tat dr Frob. FRao F-stat df Frob.

1 20417249 26 o.73049 no.22g9382 (36, 121.32) 07376

*Edgeworth expansion corrected likelihood ratio statistic.
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VAR(1) zisall (Bleal) cul gudlad JLid) ilii : (126 ) a8 J g2l

wAR Residual Heteroskedasticity Tests (Includes Cross Terms)
Date: 0728721 Time: 0012

Sample: 1970 20149

Included obserations: 44

Jaint test:
Zhi-s0 df FProb.
BEO5. 4822 a6T 01277

Eviews10 galin lajda : juadll
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:éh&h&&d\@m" .)A

Bl e clesal sl Cipal) jaw Alaiad 2 (1-2) a8y i)

Response of LREER to LOIL Innovation
using Cholesky {d.f. adjusted) Factors

A2
.08
.04
.00
-.04
-.08

=12
1 2 3 4 5 6 7 8 9 10
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D) o 035 i (e elsm (SEY) 100 drgda ) ) (ghay 2y LAl 5y

el g Wl o i dali) cleUail ase e 43S o i)
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bl jauy TOT (G ddmias e Wle 35a ) 80l i AT cula (e
leihie at) @Dlal) 028 (p = 0.0818). Gilias) dysime s Wil V) <0.2653 <l
e @bl o daws Jalse asas o Ju 8 Lo AN sy o Y galaid)

LOisall G dapyi Aplad

O Asinally lan Ayl Al A (bl dishias WisaS A a0 e
Guad ol ag A L2ap = 0.0000). (TOT (r = -0.7998 sGovExp
giy TOT aliss) o ol eghainall GUY) ) sl dals (e Iy Jolal) dag i
bai agag deo@ld Jyy LAl jeaxill e paneill Jl cwgall ) Al

Aol Ul e bl

LY Jalee aly 3 cladeie (585 2SS Ladill ey GOVEXP (pn A8Madl
om Jlai) 138 L JelSIL dygine e a5 <0.9925 Jliial dad; b 0.0015
Dbad bl e il Gy D Alle Gl A8 e B0 (0 8 G uiial)
Dbl Jalayy) il A Sal) gaadind gilpal o e cadn ST a5l cJadl

Calall 3l dgdasill labyl G
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: (Multicollinearity) _Jail) Jalal) s Jdas .2

(Multicollinearity) Jal) Jalaill awi Julas @ (3-3) Jga

7

. vif
Variable VIF 1/VIF
TOT 3.46 0.289350
GovExp 3.21 9.311260
OilPrice 1.25 0.802947
Mean VIF 2.6e4

eveiws12 maliy clada Ao aladeYl Qllal) dlae) e jaaal)

a3 (Al ) paiall o (Multicollinearity)  Aaall aaaill A5 dgay (e (3801

¢ (TOT)daliall oy s 2N cupaiall (o JSI (VIF) cedozmil) cplaill Jalas il

& ol paen ) 3lil) yeldis (OilPrice). Laiill jauy ¢ (GOVEXP) casSall Glasy!

3aS Apalai®y) @lpaY) 4 Wl sadizall dadll ay (10 Al dajall dgall o
Al adl) aenl) e a6l Juald

3.21 dasy GOVEXp 4ol «3.46 <l VIF dad e e TOT yuia Jeas
Gsse O A 2l oda i 5 .1.25 <l VIF dag oo QilPrice Jaw cps 3

G abpatll a8y e ol Ell o ) deay Yy agaae i) o Jala)
Al )

Slo Jay Gt Aaidie dad a5 ¢ 2.64 &b KU VIF Jabes Jasgia o) LS
b aladin) A sl b cbpriadl guoalall Jalal saamie JSLie Gile
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esalll o laaal slaiin) ) Zalad) s dAplaaiV) Z3lall e el i)
Ll ) o Ayl Sl e Agagaaal il |

¢ Qo) Jagyd chill Jlawl g REER (hy Apaalial) ciliMall agalsY) Julail) .3
sl alady) g

L) Sl g Adal) adl Cipall e G ABDlad) Julas *

Copnall jru G Gilaa) 4 duse ABe 25n N il dalaill il s

¢(2023-1980) 55l Pla il 3 dggal) il Hlewly (REER) idall sl
sab 28 Aagill o o atys %1 AN (ssise dic 0.5167— Lloy¥l delea gy Ca
Slo bill land Gage Bl (s Al 4kl cladgl) ae duailine 151 dasll
c @bl Al el Gluagadll pe anadi Wl V) dddall dleadl ded
Lje pe Cipa Dlabug Ggjie ccligmdl paad o adiaad)l 2l LoV
GBonall lyshi pa an¥) Cipall jaw Jeld e dag ¢ Jilal) ey (e 3p8ke CBlAN
Csmae e il Il gy 5 L Qe ddaitl) calall i o) LS L dgallal)
cAgdadl) 280 5l e Carazal dglals dpadiz Jagria ) san Lo (IS (g0 ey
(i yaall glad e Japall slae¥) gli celld e sle REER. e Uls i,
Joali Cum Clsall Gy’ pabel e alliy ddgpaaill sac @) g agaae Jh b
05 ) (533 Lae Aalid) 8)sl 505 e Yo sty Dlgind ) dadil] il gl
O Allul) 2D ol cagde 2Ly ALl Aaal) dall aaliy Lo ylall Luudlul) 5yl
5 Aol Al JIad Edy Glas o Jr Uagie SUA €23 YREER 5 Laaill |l
Sl s Aol ailsdll aag lll 3kl sale) geding Lo o ilall 3 Al

Ml.\ﬁ\_g ‘_,’JS!\ Jbslu‘)” ByLY! Lu u)a]\ Prrv 'é)\d;\
ua,lal
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Bl el g ASal a8l Gipall jrw o A : 8 JSi

REER vs Real Qil Price (1980-2023)

4751 - v\\]\/\«\w

450

1980 1990 2000 2010 2020
Year

doupdl) cldara o alaicYly quillal) das) Gt jdaall
; idall Jals LI3) .2
: (Lag LengthSelection) _tial) Al 45, s 2.2

k) Jalsi JLA) : (3-4) Jsia

VAR Lag Order Selection Criteria

Endogenous variables: LN_GOVEXP_GDP LN_OILPRICE LN_TOT
Exogenous variables: C LN_REER

Date: 09/19/25 Time: 17:38

Sample: 1980 2023

Included observations: 41

Lag LogL LR FPE AlC SC HQ
0 0.082635 NA 0.000268 0.288652 0.539419 0.379967
1 91.54758 160.6214 4.81e-06 -3.734028 -3.107112* -3.505740
2 101.7355 16.39998 4.60e-06 -3.791973 -2.788907 -3.426712
3 116.3008 21.31509* 3.59e-06* -4.063452* -2.684235 -3.561217*

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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(VAR) Al aaidll z3sai 8 laaldic] aalsll Bl ¢ lajY) 48y ot iy,
Ologleall julea (o de sans alasind 2 ¢ (VECM) el Uadl) momas 73503
5 ¢ (AIC) cilaglaall ST lra 18 5 ¢ Lpusldll luaY) 3 sadiaddl dilasy)
A sl ) ALYl o (HQ)uasS— il Jbae 5 ¢ (SC) il Filsd s
AIC julas oo JS of Al 45y Hloal Joan il cojelal 88 5 LR L Jlaal)
Gl G ¢ Ag)y ulS (lag = 3) @A 450 caay LR sl HQ
(lag A &)l #1580 SC jlme 2l cpa ¢ Ayl oda die Ciligall 03¢ 2l
LR los) AVa 58 ae 3 A0l cojis) ciline dag)l o 2 Y Blai = 1)
Jalsill Johansen lia) & 4g)ll ol aldie) & 28 ¢« (%5 s xe 21.31)
138 5m 5. GaY VECM ISel)l Uadll el zigwi oy 8 & (ga 5 ¢ <yl
il Gn dal¥) dlsh 5 bpual GLSulall Ll 8 zdeall 38 e LAl
s yaall

& idal) Jalsill Johansen jLidl : (3-5) Jgaa

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob. ™™
None * 0.637460 74.23094 47.85613 0.0000

At most 1 * 0.384409 33.64611 29.79707 0.0172
At most 2 0.234591 14.23924 15.49471 0.0766
At most 3 0.084821 3.545423 3.841465 0.0597

Trace test indicates 2 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob . **
None * 0.637460 40.58484 27.58434 0.0006
At most 1 0.384409 19.40687 21.13162 0.0857
At most 2 0.234591 10.69382 14.26460 0.1702
At most 3 0.084821 3.545423 3.841465 0.0597

Max-eigenvalue test indicates 1 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
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O dide Qs olde dsag ) didall Jalsill Johansen jlod) il s

Jaza ¢ (LN_REER) Jlxdll _igall Copall jous t 8 5 dusgyaall dag)¥) il
Sals ¢ (LN_OILPRICE)agaall Lall ,lewl ¢« (LN_TOT) Jdsall Jalal
e @l « (LN_GOVEXP_GDP) llay! sl milill (e du€  asSal
iad Cily Cus (%5 AN Gswe e (Trace statistic) Y1 am slas) e
(sl e 29.79 5 47.85) dapall aiill (o el a5 33.64574.23 claay)
(Jlaal 3L iall Jalall saaly Aalee 5l jhia dgag adall dunjh (miy mann L
Jide Jal& Aslas 35ay (Max-Eigenvalue) abcll jiall cliaa) mili gl
da sl dadl) (40.58) dysunall dadll cjslas 3) AVl (goine (uds die Jadd 3aalg
O ol Al 4 lgle Cpliall dmgadl Gy, ey e 2l L(27.58)
Aol ALY il wpsd sl saly Asles 29ag dldic) ol e 4ild (pilias)

il G Ja!

(Normalized Cointegrating 518l ¢l idal) Jalsill Aslaa 1 (3-6) Joan

1 Cointegrating Equation(s): Log likelihood 166.9919

Normalized cointegrating coefficients (standard error in parentheses)
LN_REER LN_GOVEX... LN_OILPRICE LN_TOT
1.000000 15.01253 -1.651475 -0.980774
(3.48306) (0.45471) (1.26214)

Adjustment coefficients (standard error in parentheses)
D(LN_REER) -0.039768
(0.011986)
D(LN_GOVE... -0.007731
(0.01166)
D(LN_OILPR... -0.055593
(0.03711)
D(LN_TOT) 0.010734
(0.03622)
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( Normalized Cointegrating 3;siall ol el Jal<all Aalas (ady W A Ll
onn Las caaly (g5l LN_REER Jalas Jasy Aalaall ankai o3 288 ¢« Equation)
ey el il Capall e il T (A1 il e JS Aigpe iy
sras e gsinas (58 JaY) dish (lagl DG 41 casSal) Gl asie o ) il
sy o) e Ju b (3048 = lrall Gahails ¢15.01 = Jalas) sl Capuall
Coipall yrus Ao g lin)) 8 aalus Jlaay) Jaall mll (e d€ osSall Glay)
(Jiaall bt e laraally Jad) Gl s DA e ma)Y) e o igal
Copall e oo JJsall Jolall Jamay Ladil) lend o JSU Gl 151 il gl
O ey Lae dilian) AV il Al cppiall (s Clales g la G ¢ iginl
) Adal) Copall jaa palias) ) gl bl land g lils Jalall Jag s e
L)l Joall 8 Lol byl ae 385 Lo st o(Llaall Alaall apii sale)

lig mdl Cilpala e sadiaal

Jalza (8 ¢ (Adjustment Coefficients) il Dlalee ssime e Wl
Ak ) e AT d5mg ) ady Aysies daiiys 0.039- AW D(LN_REER
Sl anaty aghy il Capal) e oF ol cdal) dish il elas L
dalall doaxdll O lelee Cpell LS Lligin %4 Gyldy Jaras Al dDkall e
monai sce Joati ¥ Ll ay Lee cJpamill 8 Llaad) i L (s AY1 cilprially
A Al gl ARl e DAY
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D i) Jalsal) Alslaa a5 .3

S« VECM 73501 (e dealivieal) el jitial) JalSill dlalae il Joanll 138 (iaye,
il s (LN_REER). adall el Cipall jau yuie e daladl) gl
DA chysially sl Cipall e n dayp JaY) Ash Al Al dlla
¢ (LN_GOVEXP_GDP) Jleay! aall milill (o dai€ asSall Glay) 1 AYI

(LN_TOT). Jsall Jalisll Jaeas « (LN_OILPRICE)Liil) e

LN_REERt-1=-23.75-LN_GOVEXP_GDPt-1
+3.72-LN_OILPRICEt-1+1.77-LN_TOTt-1+58.33
Lilas) Gsinas Uage sla casSall GUY) dalae o Deday cdilany) Lalill (e
Bl Gang Bl (uSay e ¢ t = 3.42)40bas) 23.75 = dalaa% (1 (s5iane 2ic
ela b ol Hlend Jalre WL Jshall gadl 3 agal) Gopall g o il
elipl of A el Lo t = —4.68)d8bas) 3.72- = Jalas(ssty Gsinay Gl
A ae Aenaie Aol g o dall Copall jew b galiss) ) gop Lill e
laadl 3ax ) dadill sl gl o Cua il o adinal giilal) slaiY)
lual) dad 3alys danall
ISy Sy ¥ o) Jagyd (et of e Jay oo t = =0.64)a8las) (1.77-
G Bl sag cJyshll gadl 4 dall Copall jrw chsl e e o)zl

A sl LY adall )l Bms o Aliall cljabiall 439 e Coraa )
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sl (ssie Sy Lo s ¢(58.337) L 55085 Adlis Gy elad ¢ (C) el L]

piall ol e s QY (B3 B Dsa (525 Aalaall B olal

Zagalll uali JLad) Jeaa @ (3-7) Jsa

Cointegrating Eq: CointEq1
LN_REER(-1) 1.000000
LN_GOVEXP_GDP(-1) 23.75498
(6.93605)

[ 3.42486]

LN_OILPRICE(-1) -3.722029
(0.79427)

[-4.68610]

LN_TOT(-1) -1.769886
(2.76296)

[-0.64058]

C -58.32552

eveiws12 galiy clada o aladeyl callhll das) (e @ jlaall

82



b Al Bdal) Cipal) i Jo Jadil) jlaad cilpis A s GIEY Juadl)
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:VECM Uail) Taal igai 4

VECM Uil sl zigad Jsda ¢ (3-8) Jsas

Error Correction: D(LN_REER) D(LN_GOV... D(LN_OILP... D(LN_TOT)
CointEq1 -0.019858  -0.009093  -0.016870 0.010873
(0.00439) (0.00383) (0.01283) (0.01186)

[-4.52057]  [-2.37599]  [-1.31466] [ 0.91686]

D(LN_REER(-1)) 0.251169 0.145029  -0.778924  -0.506618
(0.14418) (0.12560) (0.42117) (0.38924)

[ 1.74200]  [1.15464]  [-1.84942]  [-1.30157]

D(LN_REER(-2)) -0.098670  -0.114176 0.231538 0.036709
(0.14845) (0.12932) (0.43363) (0.40075)

[-0.66467]  [-0.88289]  [0.53395] [ 0.09160]

D(LN_GOVEXP_GDP(... -0.050463 0.466607  -0.990675  -0.965614
(0.23996) (0.20904) (0.70095) (0.64780)

[-0.21030]  [2.23213]  [-1.41334]  [-1.49061]

D(LN_GOVEXP_GDP(... 0612862  -0.186034 1.725450 0.381115
(0.25407) (0.22133) (0.74215) (0.68587)

[2.41221]  [-0.84053]  [2.32494] [ 0.55566]

D(LN_OILPRICE(-1))  -0.207677  -0.189629 0.254980 0.250847
(0.11458) (0.09982) (0.33471) (0.30933)

[-1.81245]  [-1.89973]  [0.76180] [ 0.81094]

D(LN_OILPRICE(-2))  -0.421817 0.034514  -0.708836  -0.235970
(0.11345) (0.09883) (0.33139) (0.30627)

[-3.71812]  [0.34922]  [-2.13896]  [-0.77047]

D(LN_TOT(-1)) 0.138225 0.229997  -0.600628  -0.441359
(0.12210) (0.10637) (0.35667) (0.32963)

[1.13203] [2.16225]  [-1.68398]  [-1.33896]

D(LN_TOT(-2)) 0.536921 -0.081554 0.843934 0.037245
(0.13154) (0.11459) (0.38424) (0.35510)

[4.08181]  [-0.71170]  [2.19638] [ 0.10488]

C -0.016728 0.005645 0.009534  -0.011756
(0.01521) (0.01325) (0.04444) (0.04107)

[-1.09959]  [0.42598]  [0.21454]  [-0.28625]
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Op da¥l Al 45 ADle agag (VECM) Uadll s z3sai il gl
s sl Ailes 8 Uadl) mmaal Jales dggine (o ol WS g paall il
sie Ugine S5 0.0198— &l 55 ¢ (LN_REER) laill _igsll Cipall e
oo @bl DY) e %1.98 s o A el 1% (t = —4.52). 1 s
Al amy o Ju Lo osay A sl 8 aspsaal & ARl syl 3 deral)
e b Uadd) o Jalee el LS oY) dasha cplsill sad damgydi epnas
(t = —Gsinas Gls (LN_GOVEXP_GDP) _ladll milill 1) 4o o sSall 3l
skl aall e Al Ayl Wad i) s 5B (€ s <2.37)

pabidl daall Lo 8 cbhwid) el ai o uadll gadl e U
&8 ol o oo (JBa Ja e L 35sli dglaa) <YYo (laggeddifferences)
(t = Bl Gpall s o Usinay Lalag) s A5l 556l 8 _asSall Gl
Copall o il 3 aalad 8 osSall Glay) 8 5ol of iy Les <2.41)
Dbl culS gl dga e cchaliall dpudlall 5yl e e Sy a8 bl sl
(t = —agl) spall & Law ¥ ¢ LN_REER e (gsinas ol 580 cld ol
JaY) 5yl A0l e il a6 el clahy gysmall sall (S Laa <3.72)
igiea (LN_TOT) (laall Jalall e ame iyl oS5 ol cdiliall 8 Cipall e
opaill JaY) e ) laysli Lagane ) el 38 Lee rdgaill (b maals JS
eyl Al oda b
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P A2l BB Cipal) jrw o Jadil) jlead s ) el CJBN Juadl)
(1980-2023) i)

(R?)paail) cdlalea Jgaa 1 (3-9) Jo

R-squared 0.538106 0.401467 0.357877 0.313491
Adj. R-squared 0.404008 0.227699 0.171454 0.114182
Sum sq. resids 0.231993 0.176058 1.979525 1.690710
S.E. equation 0.086508 0.075361 0.252697 0.233536
F-statistic 4.012774 2.310367 1.919707 1.572887
Log likelihood 47.90323 53.55907 3.953181 7.186204
Akaike AIC -1.848938 -2.124833 0.294967 0.137258
Schwarz SC -1.430994 -1.706888 0.712911 0.555203
Mean dependent -0.031051 0.002495 0.022076 0.002411
S.D. dependent 0.112056 0.085754 0.277614 0.248131
Determinant resid covariance (dof adj.) 1.61E-08

Determinant resid covariance 5.28E-09

Log likelihood 158.0260

Akaike information criterion -5.562244

Schwarz criterion -3.723288

Number of coefficients 44

eveiws]2 maliy clada Ao aladeYl Qllhal) dlae) e jaaal)

Al 3087l Jalae gy Eum G Al giie Sligine (R?) pasill cDlalae gl

%54 )iy L iy zisalll of Lo Jay lae ¢ 0.54 s LN_REER 4 il
Op geng 431 VECM #3500 slaic) Gsm oda acXi . il el & cplall o
5 Glan) V) s 5 ¢ daY) spad edlelall 5 JaY) dlgh dnjlall cuidlal)
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Al cpiial dxily cliada : (3-11) Js&

VEC Residuals
LN_REER Residuals LN_GOVEXP_GDP Residuals
2 15
1 .10
0 .05
.00
-.05
2 -10
3 -15
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020
LN_OILPRICE Residuals LN_TOT Residuals
6 .6
4 4
2 2
0 .0
2 -2
4 -4
-6 -6
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020

doupal) cldara Ao alaie Yl quillal) das) Gt jdaall

86



b Al Bdal) Cipal) i Jo Jadil) jlaad cilpis A s GIEY Juadl)
(1980-2023)

bl A LA L5

AR A JLER Jeaa : (3-10) Jsa

VWEC Granger Causality/Block Exogeneity Wald Tests
Date: 09/19/25 Time: 21:50

Sample: 1980 2023

Included observations: 41

Dependent variable: D(LN_REER)

Excluded Chi-sq df Prob.
D(LN_OILPRICE) 16.82163 2 0.0002
D(LN_GOWVEXP_GDP) 5.887213 2 0.0527
D(LN_TOT) 18.93171 2 0.0001
Aldl 22.42828 & 0.0010
Dependent variable: D(LN_OILPRICE)
Excluded Chi-sq df Prob.
D(LN_REER) 3.421039 2 0.1808
D(LN_GOWVEXP_GDP) 6.369340 2 0.0414
D(LN_TOT) 7.049291 2 0.0295
Aldl 13.60572 S 0.0344
Dependent variable: D(LN_GOWVEXP_GDP)
Excluded Chi-sq df Prob.
D(LN_REER) 1.678761 2 0.4320
D(LN_OILPRICE) 3.761875 2 0.1524
D(LN_TOT) 4.944214 2 0.0844
Aldl 5. 707341 S 0.4568
Dependent variable: D(LN_TOT)
Excluded Chi-sq df Prob.
D(LN_REER) 1. 770965 2 0.4125
D(LN_OILPRICE) 1.279301 2 0.5275
D(LN_GOWVEXP_GDP) 2296049 2 0.3173
Aldl 6.369544 & 0.3831
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&) (VECM) ladll moaus zisai Gan ol Granger lidl =il i

Jolill Lagysig Jasill Hlaud (g dlas) AVS @) JaY) spal donn A 3
o Al Jalsall 5all A ey Lea ¢ Jadl) Bal) Capall jan sai (golal
Lagpis cesSall GUDL L 8B o il CidS LS L ola®l dudlall 3l
) labdl Ga Sl Jeliil) dund e lee il laud e dalal
sl (e Al A WDl gl bl el Al (Qliall 8 LAmolall Cag kil
Sl paiall 038 gt N ady 8 Le gag (Jolill lagyh ol casSall BEY1 sas gAY
S Gl dpeal Al o3 ae i Al lgie ST Adaly 4 clyaai)

AU SLaBY) il Jas 8 dnlal sl i el ) Al
: clatall dlada) Julas

-
- - - o
Gladal) dgladiu) Julad 0 1008
“« -
Response to Cholesky One S.D. (d.f. adjusted) Innovations
+ 2 analytic asymptotic S.E.s

Response of LN_REER to LN_REER Innovation Response of LN_REER to LN_GOVEXP_GDP Innovation Response of LN_REER to LN_OILPRICE Innovation Response of LN_REER to LN_TOT Innovation
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Null Hypothesis: D(LN_REER) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.815341 0.0019
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_REER,2)
Method: Least Squares
Date: 09/19/25 Time: 10:06
Sample (adjusted): 1983 2023
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LN_REER(-1)) -0.928927 0.192910 -4.815341 0.0000
D(LN_REER(-1),2) 0.222993 0.156446 1.425368 0.1624
C -0.076913 0.038283 -2.009062 0.0519
@TREND("1980") 0.002105 0.001430 1.471649 0.1496
R-squared 0.419755 Mean dependent var 0.001406
Adjusted R-squared 0.372708 S.D. dependent var 0.134471
S.E. of regression 0.106503 Akaike info criterion -1.548815
Sum squared resid 0.419689 Schwarz criterion -1.381638
Log likelihood 35.75072 Hannan-Quinn criter. -1.487939
F-statistic 8.922049 Durbin-Watson stat 1.855415
Prob(F-statistic) 0.000140
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Null Hypothesis: D(LN_OILPRICE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.711266 0.0002
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_OILPRICE,2)
Method: Least Squares
Date: 09/19/25 Time: 10:38
Sample (adjusted): 1983 2023
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LN_OILPRICE(-1)) -1.291820 0.226188 -56.711266 0.0000
D(LN_OILPRICE(-1),2) 0.282717 0.161845 1.746839 0.0890
C -0.049668 0.094940 -0.523152 0.6040
@TREND("1980") 0.003315 0.003713 0.892875 0.3777
R-squared 0.538799 Mean dependent var -0.002346
Adjusted R-squared 0.501404 S.D. dependent var 0.390552
S.E. of regression 0.275774 Akaike info criterion 0.353996
Sum squared resid 2.813894 Schwarz criterion 0.521174
Log likelihood -3.256925 Hannan-Quinn criter. 0.414873
F-statistic 14.40844 Durbin-Watson stat 1.968894

Prob(F-statistic) 0.000002
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Null Hypothesis: D(LN_GOVEXP_GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

{-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.335440 0.0004
Test critical values: 1% level -4.198503

5% level -3.523623

10% level -3.192902

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

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

Date: 09/19/25 Time: 10:58

Sample (adjusted): 1983 2023

Included observations: 41 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LN_GOVEXP_GDP(-1)) -1.029128 0.192885 -5.335440  0.0000
D(LN_GOVEXP_GDP(-1)... 0.345107 0.160159 2.154779  0.0378

C -0.002569 0.027993 -0.091776 0.9274
@TREND("1980") 0.000260 0.001082 0.240449 0.8113
R-squared 0.454467 Mean dependent var 0.000278
Adjusted R-squared 0.410234 S.D. dependent var 0.106567
S.E. of regression 0.081839  Akaike info criterion -2.075646
Sum squared resid 0.247815 Schwarz criterion -1.908468
Log likelihood 46.55075 Hannan-Quinn criter.  -2.014769
F-statistic 10.27452  Durbin-Watson stat 2.018751
Prob(F-statistic) 0.000046
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Aol Jakal) Jeaa ¢ (1-14) Jea
Null Hypothesis: D(LN_TOT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.028498 0.0001
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_TOT,2)
Method: Least Squares
Date: 09/19/25 Time: 11:03
Sample (adjusted): 1983 2023
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LN_TOT(-1)) -1.347941 0.223595 -6.028498 0.0000
D(LN_TOT(-1),2) 0.342133 0.163218 2.096165 0.0430
C -0.003425 0.083338 -0.041100 0.9674
@TREND(("1980") 0.000211 0.003226 0.065550 0.9481
R-squared 0.554133 Mean dependent var -0.004885
Adjusted R-squared 0.517982 S.D. dependent var 0.351263
S_E. of regression 0.243873 Akaike info criterion 0.108130
Sum squared resid 2.200541 Schwarz criterion 0.275308
Log likelihood 1.783329 Hannan-Quinn criter. 0.169007
F-statistic 15.32814 Durbin-Watson stat 1.997302
Prob(F-statistic) 0.000001
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First

Difference

Level

First

Difterence

LN_GOVEXP_GDP Level

LN_TOT

First

Difterence

Level

First

Difterence

ADF p-

Statistic Value

-1.006

-4.815

-2.429

-5.711

-2.262

-5.335

-2.262

-6.028

0.9319

0.0019

0.3598

0.0002

0.4446

0.0004

0.4446

0.0001
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