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Abstract

This study seeks to examine the effects of local currency
devaluation policies on Algeria’s non-hydrocarbon export sector, as
one of the monetary policies employed by Algeria to mitigate
budget deficits and compensate for revenue losses following oil
crises. The analysis draws on annual data covering local currency
exchange rates and non-hydrocarbon exports from 1994 to 2023.
Econometric methods ,including stationarity tests, were applied to
ensure data accuracy and to understand the stability of variables
over time. A cointegration test was also conducted to examine
whether a long-term relationship exists between the variables,
revealing no such relationship. Consequently, the Vector
Autoregressive (VAR) model was used to further analyze the
dynamic interactions between variables .Results indicate no
statistically significant impact of local currency devaluation on non-
hydrocarbon exports, highlighting a weak correlation between
monetary policies and non-hydrocarbon export performance. These
findings provide critical insights for Algerian policymakers,
emphasizing the need to consider additional factors that may
influence this vital sector outside of traditional monetary policy
approaches.

Keywords: Exchange Rate, Devaluation
Exports, VAR Model, Algeria
JEL classification codes : C22. F31. F14. Q37
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:Johansen’sco—integration test | & il Jalsil)

(3) Juo

Johansen’sco-integration test (jguilhgal & idiall Jalsl jLos)

Date: 08/22/24 Time: 16:11

Sample (adjusted): 1996 2023

Included observations: 28 after adjustments
Trend assumption: Linear deterministic trend
Series: EXER

Lags interval {in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value Prob.**
Mone 0.340879 11.87197 15.49471 01632
At most 1 0.007125 0.200205 3.841465 0.6546

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

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
Mo. of CE(s) Eigenvaluea Statistic Critical Value Prob **
Mone 0.340879 11.67177 14 26460 01236
At most 1 0.007125 0.200205 3.841465 0.6546

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

Unrestricted Cointegrating Coefficients (normalized by b™311%b=I):

EX ER
-0.001674 0.051149
8.68E-05 0.044128

Eviews12 galiy clada M) 130 cpbald) dlas) Ga 1 jhaal)

AlelSie clyiall gaes o Wolte Aoy ) lliags J9Y) cilig il (g5ise 2ic ADF 5aagll j3a jlaal el 2
Okas) sl 3 Gk Caliie JolSE ADle dpag sl Hlia) elal o Wi€er Lo laac (1) Y1 dnpall
S ek W Auhall #isas e agula 239 (JOhansen’sco—integration test) ol il JalSall o guilaga
5)lke o5 Cume aliall Adgied) jLadly Y Las) Lea )lasl e s 53 () Galdl 8 el Jsaal
Jsd X Lo Nage %5 (e S LY il pues o) Aaadle i (%5 AN (ggise die Ldlaia) Lol
Clilall il ey el 2 la bl Cipall ja ¢y i) JalSall Ll gl cupglaly o jiall dum il
dpde JalSi ABDle 35a p2e el Jiay (oY) dbigh dDle 220 Y) a2l dund Jed 1994/2023 dgind)
Can 138 i (ST var z3gad Gkl (e i€y 138 lpiial) o Galiie JolK ADe aa g Y il Lasg L culpinial) oy

p S Joanll 8 e 58 LS Byiinnall diail) dudladl Jlastinls 5ualill dajs uaas
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(4) Jds>

:VAR gigail palil) 40 yaas

VAR Lag Order Selection Criteria
Endogenous variables: EXER

Exogenous variables: C

Date: 08/22/24 Time: 1603

Sample: 1994 2023
Included observations: 26

Lag Logh LR FPE AC SC HQ
0 -332.0662 NA 496e+08 2560740 2579418 2572527
1 -291.8788 71.10075 30709038 2291376 23.20400° 2299736
2 -290.3225 2514119 37343667 2310173 2358561 23.24107
3 -2817008 1260091" 26633370 2274622 2342365 2294129
4 -275.1805 8526486 22663125* 2255235* 2342334 2280315*

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

FPE: Final prediction efror

AIC: Akalke information critenon
SC: Schwarz Information critenon
HQ: Hannan-Quinn information criterion

Eviews12 galiy cila b M) 13k obaldd) das) (a1 jdaal)

» Schwarz ; Akaike (gad af Ji Jaws ) 5alill cilags o (4) Jsan (8 Ay yeall il (e oy
A s zasaill Al clags sae o ) el Lee cdad)l daal)

VAR 7 gl pafs

A Jganll 8 Alaae iy A a1 z3sad sy i dgles 4 oy Bl a5 day Licd i
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VAR I3 lasd¥) gisad i

Vector Autoragression Estimates

Date, 09/29/24 Time: 2114

Sample (adjusted) 19948 2023

Included observations. 29 after adjustments
Standard errors In () & tstatistics In [ ]

DEX DER
DEX(-1) -0.078750 0.0018994
0.28193) (0.00180)
[-0.26868] [1.11169]
DEX(-2) -1.216218 -0.003818
(0.31459) (0 00201)
(-2.86608) [-1.80391]
DEX(-3) 0.102370 0.002228
(0.66837) (0.00426)
[-0.15316] [0 52282]
DEX(-4) 0.084381 0.005426
(0.548085) (0.00349)
[0.17221]) [ 1.552006)
DERC-1) 686 05052 0598997
(39.20486) (0.24993)
[1.73678) [2.38660]
DER(-2) 73.96204 0.589753
(44.9320) (0.28644)
[-1 64609) [-2.05892)
DER(-2) 29.50472 0.523887
(52.9826) (0.32776)
[0.55857] [1.55106]
DER(4) ~-30.45737 0003592
(42.35806) (0.27003)
[-0.71904] [0.01330)
C 295 3818 0.915018
(292.020) (1.86167)
[1.01148] [ 0.49150]
R-squared 0.545438 0.432714
Adj. R-sguared 0.318158 0.149071
Sum sq. resids 11236084 456.6321
S.E. equation 838.0067 532342238
F-statistic 22998432 1.525558
Log likelinood -198.1705 -¥1.78599
Akaike AIC 16.57364 6.462879
Schwarz SC 17.01244 5.901675
Mean dependent 8212040 3.084404
S.0. dependent 1014 858 5791308
Determinant resid covariance (dof adj.) 16904000
Dreterminant resid covariance G923879.
Log likelinood -267.8280
Akaike information criterion 22.86624
Schwarz criterion 23.74383
Mumber of coefficients 18

Eviews12 gmaliy clajia ) 130G Gfiald) dlae) Ga : jtaal)

il . Glie Gl 431 DER § DEX 8 <yl o o Giin ald 2 3saill o) sam calal) bl e 3Ly
Clig mall la chabeall 8 %54.54 4iad @l @3lg waatl Jalea el o 1305 A sibe g8 7 35ail 5392
3 dally 81 2 ppesds 538 40 = 3ail O ) i Len (JgV) 0n BB i g Cipaal) e dansilly %43.27
Lgimall ) plaills Sl id jlia) dam e alaaeYh Algde dgiee AV ld g8 LK dagieall (o5 (DER
Jie 8 CSYDER) Ll Alalaall b Liaguad ¢diloas) ANS @3 e ol piiall (s (365 38 o paiiall 430 )
Gloreall Jilaty clpiiall jall ol agh sa aa¥) . ol ol il e (S0 200l Asgiaall 223 Y oz 3l 38

(S A i) e ps )
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:VAR (4) zisaill Bloy Jdalad g dua
fetloall AN Bl N Ll
Jualedia J13 Lol 35y A0S oy (s (Test LM) lis) e aaies sl S o V) Julas Caag,
39 pae) paal) duad Job iy HLaaY) e Aol 3ihall Jlaa¥) o slaieWls h=505 ;i vied 3l
P Joanll 8 miage s LS eladSU 3 Loyl asmg pae o 2Tl (sl Judedia 313 dals))

(6) Ju>

VAR (4) zisail Test LM Las) das

VAR Residual Serial Correlation LM Tests
Date: 09/29/24 Time: 21:17

Sample: 1994 2023

Included observations: 25

Mull hypothesis: Mo serial correlation atlag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 5.353904 4 0.2529 1.425602 (4, 26.0) 0.2535
2 1.144739 4 0.8871 0.281511 (4, 26.0) 0.8873
3 1.571345 4 0.8139 0.389511 (4, 26.0) 0.8142
4 3.354102 4 0.5004 0.8358766 (4, 26.0) 0.5010
5 6.524207 4 0.1633 1.77BEG0 (4, 26.0) 0.1639

Mull hypothesis: Mo serial correlation atlags 1toh

Lag LRE* stat df Prob. Rao F-stat df Frob.
1 5.353904 4 0.2529 1.425602 (4, 26.0) 0.2535
2 5.922465 8 0.6559 0.735110 (8, 22.0) 0.6602
3 8.261198 12 0.7644 0.648237 (12, 18.0) 0.7761
4 12.90451 16 0.6797 0.742641 (16, 14.0) 0.7183
5 18.93862 20 0.5258 0.854758 (20, 10.0) 0.6351

*Edgeworth expansion corrected likelihood ratio statistic.

Eviews12 galiy clajda M) 130 cpbald) dlas) Ga 1 jaaal)

[51] (2025) 1 221 (16 Aaall (oabaiBY) a2l ciloyd Alaa



) (edall 2o (ALY se) el cilig aall gl chaball pUsh o Zudaall Aleal) Lod (andds Ll i
: Corrélogramme _8lgl! 1A Jala ¥ Jlgad Alad) Jaiatl)
(3) Jsa
: Corrélogramme (8|5l 51 Jali ¥ Jlgal Alad) Joadl)

Autocorrelations with Approximate 2 Std.Err. Bounds

Cor{DEX,DEX({-1)) Cor(DEX,DER{-1))
b 6
4 a
2 2
0 4
2 2
-4
-6 -6
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 a 5 6 7 B 9 10 11 12
Cor{DER,DEX{-i)) Cor(DER,DER{-1))
6 L;
4 A
2 2
0 0
-2 2
4 -4
B (3
1 2 4 5 6 7 8 9 10 11 12 1 2 i 4 6 7 8 9 10 11 1

Eviews12 galiy cila b M) 130Ea) cpbald) das) Ga 1 jdaal)

dogina iy g (o) A Jlae Jaly ai lgalel ol g lsll S LWLy Jledl ) daal) Pla o
B8 O ol o e 5p Test LM ildl [laa¥) acay L 138y dagass dilias]

:Test d’homoscédasticité &gl Cula wld jlad)

pai LAY 13gd dnhaall dumjill o Cus (White) [las) o adias o) cpls @ld dun Las) s
0.05 e <1 (0.6269) Sl dad o Las ¢(7) s & daiiage HLadY) 13a daiiy el ool il e

O @) zisadl s B age nlS s dsmy o Al aag VoAl i e LAl duca il (b Y Ll
(o)) Auslana sl

[52] (2025) 1 221 (16 Aaall (oabaiBY) a2l ciloyd Alaa



D)

7 (Bl ae (AL as) el cl aall zd aliball gl e ddaal) dlen) dad (2u8i5 dbp ]
(7) ds>

Test d’homoscédasticité 3|s) (ula cld jLad)

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 09/29/24 Time: 21:28

Sample: 1994 2023

Included observations: 25

Joint test:
Chi-sq df Prob.
44 25809 48 0.6269

Individual compaonents:

Dependent R-squared  F(16,8) Prob.  Chi-sq{16)  Prob.

res1*res? 0738640 1.865636 01872 1971601 02333
resZ*res?  (.665585 0.995147 053058 1663962 04092
resZ'rest 0782849 1.802541 02011 1957122 0.2402

Eviews12 gmaliy clajia ) 130G ofald) dlas) Ga : jdaal)

ol bl au gl L)

(8) Js>

fBlpll bl aajgill jlad)

VAR Residual MNormality Tests

Crthogonalization: Cholesky (Lutkepohl)

Full Hypothesis: Residuals are multivariate normal
Drate: 029424 Time: 21:323

Sample: 1994 2023

Included observations: 25

Component Skewness Chi-sq ot Prob.*
| -0.011497 0000551 | 0.98132
2 -0.058780 0019711 1 0.8883
Jdoint 0020262 2 o.ag99
Component Kurtosis Chi-sq (=13 Prob.
| 4 2TFTF430 1.56995821 | 01923
2 2267922 0141007 1 0. 7073
Jdoint 1.840828 2 0.3954
Component Jargque-Bera of Prob.
| 1. 700372 2 04273
2 01650718 2 0.9228
Jdoint 1.8651090 4 07613

=Approximate p-values do not account for coefficient
estimation

Eviews12 galiy cla s M) 13k cpbald) dlas) Ga 1 jiaal)
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Accumulated Response of DEX to DEX

Accumulated Response of DER to DEX

(4) Js&

s e Lt e (s

by b laduy) Jlss el
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12,000

8,000

Accumulated Response to Cholesky One S.D. (d.f. adjusted) Innovations £ 2 S.E.

Accumulated Response of DEX to DER

1. 2 3 4 5= 6 F 8 9 19

Accumulated Response of DER to DER

o

o]
(e 5]
3]

10
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Rowbotham, N. K., Saville, A., & Mbululu, D, Exchange Rate Policy and Export Performance in
Efficiency-Driven Economies, SSRN Electronic Journal,January 2014.

Ogbu Chibueze Okpaga (2024), Exchange Rate and Non-Oil Exports in Nigeria (1986-2021).
African Journal of Economics and Sustainable Development 7(1) .

Translation of Arabic References

— Hanan ibn ‘Awali, "istikhdam namiidhaj alanhdar al-dhatt alsh‘a‘y (VAR) li-Dirasat al-
‘alagah bayna al-istithmar al-ajnabi al-mubashir wa-al-numaw al-iqtisadi fi al-Jaza’ir",
Majallat iqtisadat Shamal Ifrigiya, al-mujallad 16, al-‘adad 22, al-Sunnah 2020.

— Muhammad al-‘igab, whmaydy Siddiq, "Muhaddidat al-Infaq al-‘amm fi al-Jaza’ir :
dirasah qiyasiyah bi-istikhdam namiuidhaj mtjh alanhdar al-dhati (VAR) khilal al-fatrah
1980-2017", Majallat al-Muntada lil-Dirasat wa-al-Abhath al-igtisadiyah, al-mujallad 3,
al-‘adad al-khass, sanat 2019.

— lzz al-Din Bil‘ali, ‘Amr dhymy, "dirasah tahliliyah Isadrat al-Jaza’ir kharij Qita‘
almhrwqat f1 zill al-Istiratijiyah al-Wataniyah lil-Tasdir 2011-2022", Majallat Ma‘arif,
al-mujallad 19, al-‘adad 1, Juwan 2024.
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— Mas‘adi ‘Abd al-‘Ali, Lahusayn ‘Abd al-Qadir, "Athar al-siyasah al-jumrukiyah ‘ala

targiyat al-sadirat kharij Qita‘ almhrwqat fi al-Jaza’ir", Majallat al-iqtisad wa-idarat al-
A‘mal, al-mujallad 07, al-‘adad 02, Juwan 2023.

ibn tyrsh ‘Ata’ Allah, Jamal swyh, Athar Si‘r al-sarf al-Jaza’irT ‘ala tanafusiyat al-sadirat
kharij almhrwqat : dirasah qiyastyah, Majallat al-Dirasat al-iqtisadiyah al-mu‘ammaqah,
al-‘adad 24, sanat 2017.

Mimin Marwah, Khartf Munir, Athar al-sadirat kharij almhrwgat ‘ala al-numaw al-
igtisad1 f1 al-Jaza’ir : dirasah qiyasiyah lil-fatrah 2000-2017. "Majallat al-Buhuth al-
igtisadiyah wa-al-maliyah, al-mujallad al-thamin, al-‘adad al-Awwal, Juwan 2021.

ibn Talhah Sulayhah, Ma‘tishi bw‘alm, takhfid qayyimah al-‘Umlah Bani al-waqi‘ wa-
al-tumiih, Majallat Dirasat iqtisadiyah, al-mujallad 18, al-‘adad 29, sanat 2018.
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MNull Hypothesis. ER has a unitroot
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxiag=7)

t-Statistic Prob.~
Augmantad Dickey-Fuller test statistic =0.4423921 00084
Test critical values: 1% level ~3.679322
59% lavel ~R.D6TTGT
10% lavel -2 622989
"MackKinnon (1996) one-sided pvalues .
Augmented Dickey Fuller Test Equation
Dependent Variable: D(ER)
Method. Least Squares
Date. 08/19/24 Time: 17:41
Sample (adjusted): 1995 2023
INcluded obsearvations: 29 aftar adjustmeants
Variabple Coaeflicilent Sta. Error t-Statistic Frob
ERC-1) -0.018399 O0at144a0 -0 443921 0.6506
c 4.997098 2.595123 1.289966 01759
R-squared 00072406 Mean dependent var Aavanr3e
Adjusted R-squared «D0.029523 S.D. deoependent var 5.704363
S E ofregression 5787955 Akalke Info critaerion 6.415907
Sum squared resid S04 5114 Schwarz criterion 6.510203
Log likelthood ~81.03065 Hannan-Quinn criter. 5.445440
F-statistic 0.197066 Durbin-Watson stat 1.346928
Proo(F-statistic) 0.660637
. .m‘ dﬂlﬂ”
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Null Hypothesis: ER has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag»=7)
-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.216357 0.8881
Test critical values. 1% level -4.309824
5% lavel ~3B74244
109% lavel -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER)
Method: Least Squares
Date: 08/21/24 Time: 19:04
Sample (adjusted) 1995 2023
Includaed observations: 29 after adjustments
Variable Coeflicient Sta. Error t-Statistic Proo.
ER(-1) -0.112447 0.092446 -1.216367 0.2348
c 7.2896812 4.2392657 1.797730 0.0828
@TREND(19947) 0.325678 0.286538 1.126598 0.2661
R-squared 0054238 Mean dependent var 3474138
Adjusted R-squared -0.018513 S D dependentvar 5704363
S.E ofregression 5756924 Akalke Info criterion 6. 436381
Sum squared resid 861.6965 Schwarz criterion 6.577825
Log likelinood -90.32752 Hannan-Quinn criter. 5.480680
F-statistic 0.745525 Durbin-Watson stat 1.291010

Proo(F-statistic) 0.484358
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Mull Hypothesis: ER has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2903881 0.9985
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

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

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

Method: Least Squares

Date: 08/21/24 Time: 19:07

Sample (adjusted). 1985 2023

Included observations: 29 after adjustmenis

Yariable Coeflicient Std. Error t-Statistic Prob.

ERI-1) 0.036575 0.012595 2903891 0.0071
R-squared -0.063791 Mean dependentvar 3474138
Adjusted R-squared -0.063791 5.D. dependentvar 5704363
S.E. ofregression 5.883495 Akaike info criterion 6.416053
Sum squared resid 969.2343 Schwarz criterion 6.463201
Log likelinood -92.03277 Hannan-Quinn criter. 6430819
Durbin-Watson stat 1.3355495

Mull Hypothesis: EX has a unit root
Expgenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.331099 0.9756
Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{EX)

Method: Least Squares

Date: 08/21/24 Time: 19:11

Sample (adjusted). 1997 2023

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

EX(-1) 0.073661 0222475 0.331099 0.7436
D{EX(-1)) -0.388024 0352584  -1.100514 0.2825
DI{EX(-2)) -0.979304 0.316058  -3.098497 0.0051

C 166.7841 322 6836 0.516866 0.6102
R-squared 0.410907 Mean dependentvar 57.89667
Adjusted R-squared 0.334069 S.D. dependentvar 979.7224
5.E. of regression 799 4987 Akaike info criterion 16.34180
Sum squared resid 14701559 Schwarz criterion 16.53378
Log likelihood -216.6143 Hannan-CQuinn criter. 16.39889
F-statistic 5347688 Durbin-Watson stat 2129417

Prob(F-statistic) 0.006077
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Mull Hypothesis: EX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 {Automatic - based on SIC, maxlag=7)

: u.u&\ dald\

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-5.213161 0.0012

Test critical values:

1% level
5% level

10% level

-4.323979
-3.580622
-3.225334

*MacKinnon (1986) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{EX)

Method: Least Squares

Date: 08/21/24 Time: 1812
Sample (adjusted): 1996 2023
Included observations: 28 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.

EX(-1) -1.395918 0267768  -5.213161 0.0000
D(EX{-1)) 0856679 0.307728 2783886 0.0103

C -123.5052 2827555  -0.436791 0.6662
@TREMD{"19847) 1439833 31.40647 4 584511 0.0001
R-zquared 0554963 Mean dependentvar 65.70536
Adjusted R-squared 0499334 3S.D. dependentvar 962 2958
S.E. of regression 6808992 Akaike info criterion 16.01627
Sum squared resid 11126970 Schwarz criterion 16.20658
Log likelihood -2202278 Hannan-Quinn criter. 16.07445
F-statistic 9.976039 Durbin-Watson stat 1.963860

Prob(F-statistic) 0.000187

MNull Hypothesis: EX has a unit root

Exogenous: Maone

: u.udu\ ( "sal.d\

Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

1.544806 0.9664

Test critical values:

1% level
5% level

10% level

-2.653401
-1.953858
-1.609571

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

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

Method: Least Squares

Date: 0912124 Time: 15:28
Sample (adjusted): 1997 2023
Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
EX(-1) 0.172574 0111712 1.544806 01355
D(EX{-1) -0.490358 0287256  -1.707040 0.1007
D(EX{-2)) -1.054281 0276481  -3.813213 0.0008
R-zquared 0.404064 Mean dependent var 57.89667
Adjusted R-zquared 0.354403 S.D. dependentvar a78.7224
S.E. ofregression T87.1976  Akaike info criterion 16.27927
Sum squared resid 14872321  Schwarz criterion 16.42326
Laog likelihood -216.7702 Hannan-Quinn criter. 16.32209
Durbin-Watson stat 2148885
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Mull Hypothesis: D(ER) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.919193 0.0058
Test critical values: 1% level -3.6859194
5% level -2.971853
10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ER,2)
Method: Least Squares
Date: 0912/24 Time: 16:19
Sample (adjusted): 1996 2023
Included observations: 28 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.748750 0191047  -3.919193 0.0006
C 2189070 1.262750 1.733574 0.0948
R-squared 0.371374 Mean dependent var -0 669696
Adjusted R-squared 0347196 3.D. dependentvar 6.750667
S.E. ofregression 5454287 Akaike info criterion 6.298430
Sum squared resid 7734803 Schwarz criterion G.394587
Log likelinood -86.19202 Hannan-Quinn criter. 6.328520
F-statistic 15.36007 Durbin-Watson stat 1.840134
Praob(F-statistic) 0.000577
r ol galal)
MNull Hypothesis: D{ER) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 {(Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.895124 0.0259
Test critical values: 1% level -4 323879
5% level -3.580622
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{ER, 2)
Method: Least Squares
Date: 09M12/24 Time: 16:29
Sample (adjusted): 1996 2023
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DIER(-1}) -0.762279 0195701 -3.895124 0.0006
- 1.220118 2311185 0.527919 0.6022
@TREMD({™19947) 0.065846 0130714 0.503740 0.6189
R-squared 0.377691 Mean dependent var -0.669696
Adjusted R-squared 0327906 S3.D. dependentvar 6. 750667
S.E. of regression 5534287 Akaike info criterion 6360758
Sum squared resid T65.7082 Schwarz criterion 6.503496
Log likelihood -86.05063 Hannan-CQuinn criter. 6.404395
F-statistic 7.586481 Durbin-Watson stat 1.841661
Prob(F-statistic) 0.002661
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Mull Hypothesis: D(ER) has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.448707 0.0012
Test critical values: 1% level -2 650145

5% level -1.953381

10% level -1.609798

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

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

Method: Least Squares

Date: 0912724 Time: 16:30

Sample (adjusted): 1996 2023

Included observations: 28 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.

D{ERI-1)) -0.557436 0161636  -3.448707 0.0019
R-squared 0.298713 MWean dependentvar -0.G69696
Adjusted R-squared 0298713 35.D. dependentvar 6. 750667
S.E. of regression R.653203 Akaike info criterion G.337383
Sum squared resid 862.8851 Schwarz criterion G.384961
Log likelihood -87. 72336 Hannan-Qwinn criter. G.251928
Durbin-Watson stat 1.940905
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