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Abstract: This aim of this research is to examine the impact of foreign trade on the exchange
reserves in Algeria in the short and long term. Moreover, the impact of both exports and imports on
foreign exchange reserves, to achieve this main the study has applied an econometric analysis using
autoregressive distributed lag model (ARDL), the empirical analysis used an annual data of time
series for each of exports and imports as explanatory variables and foreign exchange reserves as an
endogenous variable.

The empirical study concluded that there is a long-term relationship between foreign
exchange reserve and each its explanatory variables exports and imports in Algeria, which is
explained by the simultaneous correlation of these variables as they are basic variables linking the
components of balance of payments, divided into the international trade account on a hand and the
capital account flows on the other hand, the results also show that foreign exchange reserves is
affected by short run fluctuations of foreign trade indicators because the effect of exports and
imports on foreign exchange reserves is statistically insignificant in the long run, although the short
run coefficients are significant, the results indicate that in the short run the impact of exports on
foreign exchange reserves is a positive and significant. However, the impact of imports is Negative
and significant, these results are consistent with the content of economic theory.

Keywords:Exports,imports, foreign exchange reserves, autoregressive distributed lag model
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JEL Classification Codes: C5, F1, G24.

dilmi.rabah@univ-oeb.dz: Jeas¥! .l odisi eyl | aladl

59



Blas g8 (mly s

1 dadda.

z3ked Leiss By (1055 Ol puen el (Adoudl cilegdillsomladl alatll clilaall s s (3
0985 e payas Il sda Ja Lee L Lesd Wy bl Layl o, Ledidagiy czplsddl g 2 g0 bzl Al
el o AISH o1 @ Lointady ccnnplemtl) LE,d g Lalol UL o Logl) o) cdlaally clibolias™ (pe @idlo 5
Cizga pung liey sl W Aol Aleall (i paw 8yla) Sluliw § 2aLN pesg Yy Alaiwslly LS
Slaylsll bigad lesds Al soliatdl gai o ne Baixs aulaiy (43K 2os Aguwy L) Bpiall il sy
sl adley ayls e Lo iy @ oladdl e Lads 08 (&) Basall glag¥ly (bl dugainll mollly
i) aall el § wlsly) § cdsll (slax

Lo LaliaidW Lols 9 sl LIS Sotun e aladd Bue clul cwld Joudl oo LapaS [l
Ll 2iols cnlarzelly onadloedl et lill Azlgn dat (e bl LB (e 2,01 5 Auamylidl Lyloes oyt Lo Lins
glad 75l HLaila¥l pumdd dad (ilsall (o Az lsols cuald LS« 5yleall 2llall Zadasll J) plesai¥l B0 e
el s (e 631 (2 aad i AST,800 ¢ LS Aasll Adoudl Ggladdl 5 eendl aly (e Balanu¥ly cilB gyl
0o LasSad 9 Apall Lz gdoiSall GludST g adyall yughas M5 (o &5liall luwsll 2eudlis (o 28,01 (e 3)alall
Ay Lllatl 3lgui Jg !

A Sl &S] 7k 5,85 @3 Lo ISy syl AJISCE) 1

§2021-1990 3 Aal1 M qio¥ Bpall Joliix| e & yslhadl demylidl Byladl 1355 O (Ses g0 81

) Asyall e slereY) i Syl LA e LW Ayl il 8 Al
"l @ Al Byl § Aloladl Slpsal) i) Bpall bolisl ez (§ Llriwl la
slaid¥! § Y Gyuall blasl e el fleall 31 d8ya0 ) Ayl sia Chug sdul,dl Gua AN

BAS s ¥l Bl (blusly Gladl Gl on Baszell A8l (ulidy dzdas 5 (o lldg gsl5l)
.(2021_1990) 2!yl
Bleall 31 lid e Bwlidlly Aslasyl Sloo¥ Jleriuly oS mall de detaiw sdulydl a2 AV
plaziuly ARDL zisei 339 Bmaidlly dshll JY & Jiha)l @ q2¥ Buall blasl e 2zl
Eviews10 zeoliy
ad Ll byt V
Olsiay Jae (2022 cgugudl s e ol Bmel cguiddl el sl Jawls -
Cdua 2019-2004 Bueld Slall 3 Bl jauy A cldolaoY (e dmladl Byladdl yyms (i1 ol
e olexe¥! @3 udy (Bhall § Bl jaug LY lblasY e ALl §leall il Al J) dwlyidl sda
olblasYly ahaball on Lo,k a8Me 3929 J) @ludl cds w8y ¢ Ball jauw AwinY! alblasYly alsball
Luadl olblasYl soby Ao Joad gw Busly Busg slddey alhioball ol o) cas @hall 2y
.355.87 iy

60



2021-1990 54l JMs il § @io¥l Bpall ol e &bl 5ylatdl 5T :JELI olgis

Pl o daY Aligh A el ABMall pdsilsiny JlEa(2022 caalgy Olesydl duse lyms 5pa3l) dulys -
ol o A8l Aty J] Ayl s ciduia .(2020_1990) 3all S5 ,l3mdl § &layledly qiaY! < yuall
algblall 1A bled z3ks slakial @3 48y (2020_1990) all IS5 hadl § @laylally qia¥! cyall
JolSG 3529 Jl @bl s udy (qia¥l Cpnll dalias| colsyledl pas (e slere¥) @3 a8 ARDL de5ll 2ia3ll
J2¥1 s LX) 3% 1 A8LYL sl o i
Fplax! e bl mldl Jlexls alhabadl 5 plsia Jlas (2021 cieme claall (Gl ads o) dwlys -
coua aladl Jemi e ALl JalSlg el ablall alasivly @upns Jods @l § @i Cyall
sAall I ! § @Yl dpall (blasl e Jell @l Jlezly alpball ;00 dwls J) dwlhudl sia
ezl @hsball de slaaeY) @ ady Al ablally bl JolSal Lumeia plasiel @ a8y 2019_1960
Je=ill ae oSy clpaall o U291 Assls A8Me 3929 ) bl s udy ¢ i Gyl bolasl (el gl
sl J=% (8 48Me 3929 bl § Jid J) Al sda pad 2dladl LW e i 2009 L plladl 3

Ayl 858 e AUl ablall Jlea! dI a2y Idag johansen

)yl Ol e Ly o0, 2

g9iy el Aelucdy el jlies LS cuaarll oslally daudall iy Al 2uall Joudl (e yil5al sias

Lol LS Jasogall (oWl poed) e coydll sl Ladga Liasly Jualelly cilmuill @ Legis Gl Lo lia Loyl

Ll pw @ olCadl dady ) 5lies LS 2uand¥ly Zogig¥l ol o duogll B5eay Lidnyd] 2lgy azald

Sty e 1 Joall o il Jams ShLaed ss S, oSl Jler] o %60.6 pieus Al s goliassY]
Aaly g

Zg.?)l:‘:ﬂ 5)‘4&?—” fa}(‘.é.a 1.2

o0 Aegezme S (e wlais @y Joadl e ly adeadl Jlam! Bulee” Lol 2umy Ll 85lmtll cidye
(2015 «0g3301)" Bylmatl BLLY Aol a8LLI 3udms e Joudl o wdad (@1 Aalas¥y cnilgally cluliadd)
989 «31,8%1 9 cnlanzelly aludl Jlam) § Aiaall BN Lasguo § Adordl Lleall cMlalall” Lely CUIAS Cdyai
Sl ohaas Gabaidl cladaie o ol SlesS> o 9l Aalizn Ll ilig § Ogandy 31,31 o Lads < J1gaY]
(2006 « Jazel)" Zaliss dslow
(2022 o)Al bolasll § 8yles)l Aganl 55 of (o Saus
osall J5 a0l 8l Jlly duwdlisy A 530 Agall (31 aledl § pavasdll )b (e golaid¥ gl Joas 3L+
EWNENFIS)
o5 pual Lel (Led La ] Jlaog 13555 ¥ (@1 caleasdly alaadl (iaay e Jonasedl § Algs S Az liell Bylntl) ol
L il zond (31 oSl ,895 auial of ALl Cag,lall
Lz 515385 Zouazll SN e e Y 5ab3 ) 035 (@1 L) Lz g19iSlly 2asll e Jguadl e 5,041l

61



Blas g8 (mly s

Byale 4ad 1S ) zlimy Jle goliaidl gai ¥ une Gadzmn) duiaY) Slpddly Aoladl ¥l LlaiaY! e 5yuall -
AL Byd5ts 2 0955 B9

Ll ols aiaY Jlga¥ w98 slpiwly 2 aldl Hliiad! @yl oo clegyadl oo ,iSIl hges e 3yaall. -
el Joul)

kalizm e jutaty lasysiad @ Joadl @ wzss @l aladl adgs (elul (e pods Bzl Blaall ol
Loa 1Sy Jas slasly sl oo Lapled oSes lanes aladl clls 5S35 O e ¢ (¥ a9l zli) Jalse)o 9,5
Lo Ll 51 Layase dile 055 0 e

Ayl Bylmtdl Julows olpdige 2.2

o Sledl Ol sy § aaall zibs laylally alaball o Gall Gl Bl dusy oy 1gladdl Gl
Lol cJo Al slasel Sldad Lulal azpy oloball 2ad § padl shiadl 9 olaylsll dagdy lpolall 4ags § padll
Aol Lzmeils G Slaoliand] azys oyl § padl

S s Shaball Ghazdl amsedlly (aludl coSHl e il cllall Ko dodar ohsball (S o
AST e Bl Lreeal e 5e79 Aalad) dilisSe ciegis LlSe ¢ osall slmzdM ISl oSl dagds (e alud)
wlgall e Jgwazdl § Woall cilyolio Lgarles & Jboliell cddy ol ISl sshas (e s Byauall aludl (ye sue
sda 38,5 LS el )bl Blaadl s loliall Az oo ymy 5d Slalall Glaadl aisdl Lol e
Blea 5i] asall slaid¥) Las Al e s Saume Blawl § Slyalall

Loal (0S5 G (alayloll Fladl aeally audl CuSA ke rile Slaylodl USha Jeda ilaylgdl JSea o
diag olasy A2y el olaidY! jshi Azps olo @ Slylel) Ghall aiedlly adedl ISl Jes
(2021 « yallall).z5Lsll

@Y pall Jolisl agia 3.2

! bbb e alblasY ddsull alblas¥E alew i g dpall albblasl e gl
Al cldy (i pall blasY coyhel @l epalall conad iy susly Ay @b LK alxlbiall siag
ol guadl allaidl 3 6,59 Jgua¥ly Aboliasl Jgual Layliel oSy &) Joua¥l Jgo @ilall Cadlasy]

Gyt i Bagzall Al Jeua¥! "l e g Cpall clblasl Joudl waidl Godive dyay o
e il ol Blawd § Usaall ol Abigeddl legdall ol oolelasl Al Lela i daslilly uadl bl
(2009 « Joudl waidl Bouive) "dlall old (b1E¥ (o U3 a2 of dlasll By 2w

o5 Layliely 28 9,all Agall cleally caddl Jio Loy Wsuall adull filug o Bl il (e Liasl <85m0 °
@ antud 0585 Lo Bale 3] ddondl JaluisW (9SS 9 st J) Aaall oylizely Moadl o ) 8,LaY sy oLzl
(2017 Aikayzea) %60 oo Jas ¥ (wllall Jolias¥l (068G

62



2021-1990 54l JMs il § @io¥l Bpall ol e &bl 5ylatdl 5T :JELI olgis

Aaldl 839y &I Jgua¥! Al ga ¥l CBpall blasl of Jsall (S agladl casylasll ggame (o Bosslas
Lol lesall Gl @ zall @lisl 3 Llloarad cll3g (Led o Sxtlly Lapeud 3 2SI ablaludl L) lg (il
Aclaa¥ly LaLatd¥ Lrwlewy (ues 18 C¥Ms] (§ podedl o] Byall Gou (§ 5l o
lige) d Jtess qia¥ wadl Joluamly Joull LlamsYl adlis sue lia (qin¥! Wil Jolas! Bl adla 4.2
(2020
Orellaall e g Gyall Sldes (e bl Jogerd alblasdl blawsY @i 3 cMelall ol 4ds -
Aalid) ool (§ Aaal AST 4 (365 Aalall 2315 G alilly alall
Slblas¥ 3 5331 ob uad) LTS, 65 Gam ipall jland @ addl Jsuill gl mlS dadlin o0 —
bidh dud o Al dleall any P 00 Bpiall jan plas)) o Gauadly Spall jau deyd pagasd AxD (2
S
Lolsg calblasyl e Cllall juias gal ool siay 3] «qie¥! Bppall Ggu @ Jsaall clabasl 20l -
Al B yall slawd o/ 9 aduadl Glowly JUI (wly Blod e Tz Agrall glaldl ellad 2l
Ol oSy wlblas¥ (pe o) caldl Slegdon olue § cdise sze U s colodsall ws I3 ol -
i B yundl clbliaml @S1,5 ) sLiss «letie¥ly ol el of Cayuall yase § 2aKL cdhoaddl s 3 el
alblasY e Jogmddl cdlall igee (o311
Shatl § @Y dpall Joliisly &yl Byladdl oo ALl JolKU A8Me Hlaslg do s 3
M Sl @ caddl Lpd Loy yall (blas! e alylslly @lpsball ST 50) At dl 48500 s ] Jols

3y clatadl clparlly pldl pasll o ide JolSs 28 59299 « umilly daghll cale™ § 2021-1990 5411
oenlio @ublid 73903 puads S (1
(Engle and Granger, Jlasl (] (ola¥! 3 5523 SlyLas¥ sda pladeiad of s LAl JolSall 28Me dulys Jal (a9
(w9 « (Johansen and Juselius, 1990)(Johansen. S, 1990) s . (Johansen,1988)(S, 1988)91987) .1987)(Engle. R
Syl i (e alelSie AL a8l slae § Aeusiad| el paall 0585 o bolad 5,sSll Jlas¥! o aslall
skt @3 @lall s U2l (e Halisme clays (e AlelSie z3geill § Slpite 3929 Ul § Gaoitll Axllo i Lo
el I o zika J| duogdl @3 Cos (oY dady dbgh wliMall jyuas g chiadl JalSdl jlas) 73k
(Pesaran et al, 2001)(M. o3 « (Pesaran and Shin, 1999)(Y, 1999) jleci Q (ARDL) s 8pansell de ol llayy]
Jol& Ll @i o cde ol sla¥l clfd ziles o I Hlas¥) z3ka mes @3 Eu> (HashemPesaran, 2001)
ladgy . (Pesaran et al, 2001) (L3 (o yolall ¢ (Bound Test)agusll jLas| alusiuly (ARDL) &zl ladg eIl
Tyl o AelSia Slpiie e gyt zilad AL JolSE il oSes 41 Lelines mals Aumeill sda ssshl
(Pesaran et al, 1999) (HashemPesaran, 1999).Leg zie o)l 1 (1s¥ A2yl (oo 91 1(0) yiuo

(ARDL) ; «sauaill Lebk 1)las ((ARDL) 4e 3oll a3l clgmall 1AM Hlases¥! Ao oda Liulys 3 Jeatuds
Ay s LesSl

63



Blas g8 (mly s

sl yud! Ae Sbily Caing1.3

<(2021_1990) s7all M5 5,55l sLatd¥l o Ay dusdloe A e Lold cAulydl 2,8 5Las | a0
deadl o laylell (EXP lansdly aluadl (e Slysball (RES qin¥) Cdyuall Jolasl Jlexl Treserves gud cu
ssharll pasly T ISty (Joad) clidd bl sueld e daiady «(Kopa¥l Nould Lyledl slanddly 0555 IMPoLeasdl
Ayl eyl gyl

(2021_1990) 574l IMs Ayl Silpdie Hokas :01 JSAJI
240

200 |

160

120 |

80

40 |

—~—

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
90 92 94 96 98 00 02 04 06 08 10 12 14 16 18 20

| IMP EXPO — — RES |
(Eviews10) mobip Sloyiee e labkeiel il slue! ¢ 2 yuuall
Oyall o Sliipaad 878 (p 1% 5801 couAs J) Ayl 8508 @puds Sy 45l Lasdl dlel JSadl M5 (e
Cada5 s @i Gyl Joliasly alsylell @lsball A1 dalyull claite § L Lhdiwl s ool galll
allas (e Aolall 5811 2002 ) 1990 (e 34l sl (e I35 o 5lde 20 Joloety of ke § M clpaall oyl
ledyay Gyilidl slazd¥l Sl e Al dage @lalusyly 48l aldan sAall sda wites 2021 JI A=l 2al¥

HluSsl cdye 2009 & il @lisbad 2008 aiwd Adladl LW o 31 Ll louw das cadlall clogy!
glad 1) sead shiadl Slsbe ge S A ¥ Bl e lladl bl ety AW A Al gzl
Sl alblasl cdye bl AW A cds @1 8all § ) Gl (§ Jaaidl jlad g lasd Amylig (8 g el
Slalally clyaball oo IS Syiun &img 2013 L ¥o3 5Ll 200 JI ciyld s s gmlo Lelasyl (qind iyl (e
2013 i 93 5lile 80 Lagre S dasd s s U Ayl Luvganea Lelasy) Cbye
G bl jland desay ol ISy Awlhudl Slidges ale (S G5l slad¥l il cliS Ll loug LS
2014 s> 3 Jeanld oo 148 Ssiun (o sladl Laaidl jlaw (olazils coilgiw Buatd culsg 2014 Casys ciu>
el Y93 50 9 40 s9u> @ ipdns Taaddl el clls ol (2a5Y [ AT Aaiay Oguane @ deanld Yoo 30 Sbsius )
Y93 5lle 60 sgu> J1 2013 diw oo 5lls 200 Goiws o a2l Gl pall Jolasl KU e zl> il 4 oF

alayledly alhsball o 8 @b cyanul Gledl okl alydse clas e yale Sy wSail b osag 2020 4w
64



2021-1990 54l JMs il § @io¥l Bpall ol e &bl 5ylatdl 5T :JELI olgis

izt LS 2014 G Alaadl Raall cds Gl Slgiadl alds Cagals slasil ae M9s 5lle 50 sou> § Aysliadl
L Slag cal oo sday Aaadl clgiadl sda A Slpball G e el Jb laylsll gomie of J) 55LaY)
Sall sda dds LeSTie Lyles e ol claxa o> 2014 Canys boadl pllagy cime 31 2uaadll
:(ARDL) &e eb! A3l il gzmall FIA Hlami¥l &l ylaid) 5UsY12.3

Leaabas g dad) JolSIHLast Gyl (1o Helae JS& e 5ol A3l ilgzmall JIAIN Hlus¥) dumiin piald
ik LS Lpasli J> e & pe
:do¥ a1l
sl oY sa gLl sl OsSs dumy UECM (sladd) lasdl momias z3gai Hlb) 3 JAdadl JolSdl jlasl Led oy
AsY gl asl z3sadl L4 (Pesaran etal, 2001 ceuss X g2 Jatud

p q Q)
Ay, =C+ pys_q +0xp_4 + z ajAy._; + Z BjAx._j +¢
j=1 j=0

ol 223 G 9 P o0 S sads suaddl oY1 Slelao o B9 @ aniy cishall ) Slelas o B 9P and o
13 b)) d ey cals by podas s Jawg 4b gl Glgdal) sl u> & Jasg ol piiald so3d!

(pesaran et al, 2001) ¢ zall (Bound Test) sgazdl jLas| e dumdl sda 3 deray liadl JolSI HLasYy
e slaae¥ly (Hpi0 # p # 0 ahodl 4oyl Hy: 0 = p = 0 Lyamll ausall jlas! P e
JalSG 2929 (61 Aadl Sy dpall Zunyall (adys U asdl (o AST 1dud Aslias] colS 1513 Fydud 2slas)
G azdl o s Blas] ol 13) Ll (oY al (e JBT s ilas] oS 13) b Al § (uSally ik
Angumme e 0955 Ul sid ¥ axll

LWk [FTPONY
Ll alazialy Boshall J2% Aslae puis (resas 2l Ayl e clpaall o ke JalSS 2929 Al> @
||
p q
2
yt:C+zajyt—j+ Bjxe—j + &

Gl el oy dyams @iy colpiiall sla¥l w58 Jl Py G sdds olasall slelas s B Utes cus
) A,

L;Y‘ sl &5:&4,43

p q
3
Ayt =C+ z ajAyt_j + Z'BJ Axt_j + E)ECTt_l +
=1 =0

J J

65



Blas g8 (mly s

slall 3 8yuall Jiall Lol Aslas oo 2l Glsdl (e Ble a9 sl mmias u> ECT_ g Jias o>
J2¥ @ 0l mmdll U2 @ O3lsall § DY) a4 oy ) emiad)) Aoy dalae Jiezs O b (1)
Jaglatl
AL ol 73l oyuds 3.3
LRES 5 4 305 gl @inylesllly 9RES 5,0l 4 5ayi il piieS clbolasY) piie dwlyall sda § Lyl

(2 arwldl olaaadly
LIMP g5l syle g0l 5 sy cclonzelly aluadl o laylgll - IMP
LEXP il @isyle sllly 8dslig cclonselly aleadl oo cilysliall - EXP

L899 <Al uall gudl inylesllly (2021 L Lle J) 1990 Liww (o Dogiwe dlaubee e Aaalyull Budai G
:JW JSAdL (Pesaran etal, 2001) 45481 LS (ARDL) 73945 §lay (1) o8, Uslasl

p
ALRES, = C + pLRES;_; + OLEXP,_; + @LIMP,_; + + z a;ALRES,_;
=1

]
T 3)

q
j=0

j=0
S Jiaty uasll JoW G oblall (T B @ o IS Jiess cishall Jo¥ G bl @ @ 0P s s
RPREINI R VNS [PENEI RENPES I A7 9 0

iyl Jadbad! syl slisl

ASTlly LdalST a2y ddya0 Jal o clpanell Al Judlad) doylyanad dulys ey ppuddll Alee Tuy L8
9 1(0) Ayl e dlalSie Judladl 0685 o Laadas Loy s eal o 4¥ (ARDL) Az Gubai 20lKa) (1o
1h LS A gy Lasl milig (ADF) solall g8 (SGo slas | Jearud susgll jia HLasWy (Pesaran etall, 1999)I(1)

il Liall Judludd 5amgll i sLas | w5l 01 Jyonll

Jo¥! 3,4l ! gl
EESS
J,le_‘z_n )‘J'EJ‘ Proba tstattistique )‘J‘a'” Proba tstatistique )L"bm ﬂ"-zl‘

e

1(1) | 8ydius 0.0090 -4.343461 0.2133 -2.790073 ADF LRES
8 yaiuua
e

1(1) | 8ydius 0.0046 -4.642503 0.8269 -1.444272 ADF | LEXP
8 yaiuua

1(0) - -—-- - | 8 ydiuws 0.0216 -4.013765 ADF LIMP

(Eviews10) ol Sloyiee e labeiel i ldl slae! o 2 yuuall
66




2021-1990 54l JMs il § @io¥l Bpall ol e &bl 5ylatdl 5T :JELI olgis

oo Ualis L (ol il e 8y52ualIMP (LRES (bl o quaaty odlel Jgadl (3 &l gladl s oy
Gedas Sy deleg (1) 16X Ampull (0 AhelSio Ll 6T Jo¥1 Bpall e 8yatunl EXPALLL) Lol (1(0) yiso iyl
Byatad) alpailly aladl paall o 28Mall yyuaz) (ARDL) duziie
il | JoSU sl -

sl Jeaiad Al gkl Jatd) il o e Alsh A3Me ssmgy ohiall JoHl LasY
:JIsll Jouztl § Axisge ailisg (Bounds Test)sgxl!

gl Hlas | 399 AL Lol HLas s :03 Jeuzt!
Syl ¥ all PINES | F ey
e JolSs iz 413 5 12.10140
(Eviews10) mabliyy Sl yiea e Ialeiel cnimldl slael ¢ 2 yiiall

die Aoyl Aagall LY adl ol sgamdl Hlasl @ dud dlas] dad of el Jgazll IS 0 zans
@Lﬁ\ il o (gl 3\.1.:3]@ Ailys BMe) Jyldne JolSS A8Me 3929 uSs ks 0.05 ] Soluw igias Ggiun
Alanad!) olpaatly

Cé‘g.o.uu Sl e Uasy Q‘ﬂé)kﬁ.&‘_c

S elar¥l @l Ad sLas | gl 102 Jad!

Akaike Information Criteria (top 20 models)
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0.0001 4748185 0.548476 LEXP
0.0071 -2.921367 -0.420112 LIMP

R-squared = 0.9899 Adjusted R-squared = 09883
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Breusch-Godfrey F-statistic = 2.67905 0.1253
Jarque Berra 4.555360 0.102522
ARCH F-statistic =2.620895 0.0919
Ramsey RESET F-statistic =0.244973 0.7847
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Mull Hypothesis: LRES has a unit root
Mull Hypothesis: D(LRES) has a unit root Exogenous: Constant, Linear Trend
Exogenous: Constant Linear Trand Lag Length: 6 (Automatic - based on SIC, maxlag=7)
Lag Length: 0 (Automatic - based on SIC, madag=7) t+-Statistic Prob.*
tStatistic  Prob? Augmented Dickey-Fuller test statistic -2.790073  0.2133
Test critical values: 1% level -4.374307
Augmented Dickey-Fuller test statistic -4.343461 0.0080 5% level -3.603202
Test critical values: 1% level -4.296729 10% level -3.238054
%ﬁiﬁl _gg?gg;g *MacKinnon (1996) one-sided p-values.
“MacKinnon (1996) one-sided p-values. Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LRES)
Method: Least Squares
Augmented Dickey-Fuller Test Equation Date: 04/10/23 Time: 01:11
Dependent Variable: DLRES 2) Sample (adjusted)” 1997 2021
Method: Least Squares Included observations: 25 after adjustments
Date: 04110/23 Time: 01:12 - - .
Sample (ajusted): 1992 2021 Variable Coefficient Std. Error t-Statistic Prob.
Included observations: 30 after adjustments LRES(-1) -0.336237 0120512 -2790073  0.013
D{LRES{-1)) 0.423740 0.212979 1.989584 0.0640
Variable Coefficient  Std. Eror  t-Statistic Prab. D(LRES(-2}} -0.038662 0196708  -0.196546 0.8467
D(LRES(-3)) 0.433431 0.207602 2.328647 0.0333
D(LRES(-1)) -0.82253 0189372 4343461 0.0002 EEtEEEE;‘ﬁ 32252?3 ggaggfg jg;gggf ggggg
@TRENB("‘IQQU"} 78 gisg;g gaag;gg jg;;ggi gggsg D(LRES(-6)) 0.622217 0.199816 3113953 0.0067
i i C 0.111391 0.185260 0.601268 0.5561
@TREMND(™19907) 0.052717 0.025792 2.043916 0.0578
R-squared 0411325 Wean dependentvar -0.010124
Adjusted R-squared 0.367719  8.D. dependent var 0.295024 R-squared 0.727174 Mean dependent var 0.087542
S.E. of regression 0234592  Akaike info criterion 0.032699 Adjusted R-squared 0.590761 S.D. dependentwvar 0.268179
Sum squared resid 1.485802  Schwarz criterion 0172818 S.E. of regression 0.171559  Akaike info criterion -0.414065
Log likelihood 2500519 Hannan-Quinn criter. 0.077524 Euml_iﬂlt_'gre%resid Ef:gggg ﬁchwamgit_erion_t ggg;ggg
. n og ikelihoo . annan-Luinn criter. -0
Erf]tt?(tlf—gtcat\snc) g ggg?gg Durbin-Watson stat 1.900360 F-statistic 5330682 Durbin-Watson stat 2.440538
Prob(F-statistic) 0.002210
Mull Hypothesis: D{LEXPQ) has a unit root
Exogenous: Constant, Linear Trend Mull Hypothesis: LEXPO has a unit root
LagLength: 1 (Automatic - based on SIC, maxlag=7) Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.642503 0.0048
Test critical values 1% level -4.309824 Augmented Dickey-Fuller test statistic -1.444272 0.8289
5% level -3574244 Test critical values: 1% level -4 284580
10% level -3.221728 5% level -3.562882
10% level -3.215267
*MacKinnon (1996) one-sided p-values
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LEXPO,2) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D(LEXPO)
Date: 04/10/23 Time: 01:12 Method: Least Squares
Sample (adjusted). 1993 2021 Date: 04/10/23 Time: 01:13
Included observations: 29 after adjustments Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient  Std.Error  +-Statistic Prab.
Variable Coeflicient Std. Error t-Statistic Prob.
DILEXPO(-1)) -1.328118 0.286078  -4.642503 0.0001
D(LEXPO(-1),2) 0.302582 0.217343 1.392233 01761 LEXPO{-1) -0.154750 0107148 1444272 0.1598
c 0.145499 0.121440 1.198111 0.2421 C 0.439502 0.276519 1589734 01231
@TREND(™19807) -0.005341 0.006357  -0.840205 0.4088 @TREND("1990%) 0.007235 0.008316 0.870103 0.3916
R-squared 0525955 Mean dependentvar 0.021965 R-squared 0.073378 MWean dependentvar 0.035209
Adjusted R-squared 0.468069 S.D. dependentvar 0.381222 Adjusted R-squared 0.007191 S.0.dependent var 0.268015
S.E. of regression 0.277777  Akaike info criterion 0.403447 S.E. of regression 0.267050  Akaike info criterion 0.289003
Sum squared resid 1.929003  Schwarz criterion 0.592039 Sum squared resid 1996838 Schwarz criterion 0.427776
Log likelihood -1.849977 Hannan-Quinn criter. 0.462511 Log likelihood 1479552 Hannan-Quinn criter 0.334240
F-statistic 9245864 Durbin-Watson stat 1.825091 F-statistic 1108648 Durbin-Watson stat 1.769187
Prob(F-statistic) 0.000273 Prob(F-statistic) 0.344060
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MNull Hypothesis: LIMP has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 6 (Automatic - based on SIC, maxlag=7)

F-Bounds Test Null Hypathesis: No levels relationship
Test Statisfic Value Signif 1i0) 1)
Asymptotic: n=1000
F-statistic 1210140 10% 263 33
k 2 5% LA Y]]
25% 195 43
1% 413 5
Actual Sample Size H Finite Sample; n=35
10% 2845 1603
5% 48 43
1% 4945 6.028
Finite Sample: n=30
10% 2915 369
5% 1538 4428
1% h1%5  6.265
ARDL Error Correction Regression
Dependent Variable: D(LRES)
Selected Model: ARDL(1, 1,0)
Case 2 Restricted Constant and Mo Trend
Date: 04110/23 Time: 01:18
Sample: 1990 2021
Included observations: 31
ECM Regression
Case 2: Restricted Constant and Mo Trend
Variable Coefiicient ~ Std Emor  tStatistic  Prob
D(LEXPO) 0.548476 0100856 5438206  0.0000
CointEq(-1)* 0135669 0.018464 -7.347847  0.0000
R-squared 0.676108 Wean dependentvar 0.097930
Adjusted R-squared 0.664939 S5.D. dependentvar 0.255674
SE. of regression 0147998  Akaike infa criterion -0.920025
Sum squared resid 0.635180 Schwarz criterion -0.828410
Log likelihood 16.27434  Hannan-Quinn criter. -0.890768
Durbin-Watson stat 2.219973
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t-Statistic Prog.*
Augmented Dickey-Fuller test statistic -4.013765  0.0218
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LIMP)
Method: Least Squares
Date: 0410/23 Time: 01:14
Sample (adjusted). 1997 2021
Included observations: 25 after adjustments
Variable Coefficient  Std Error  t-Statistic Prob
LIMP-1) -0.451089 0112378 -4.013765  0.0010
D{LIMP(-1)) 0.268156 0178097 1505673 01516
D{LIMP(-2)) -0.074197 0193053 -0.384334 07058
D(LIMP(-3)) 0477249 0193017 2472581 0.0250
D{LIMP(-4)) 0.568648 0217614 26131068  0.0188
D(LIMP(-5)) 0472105 0213135 2215055  0.0416
D{LIMP(-6)) 0414329 0170626 2428284  0.0273
c 0.887452 0194588  4.560672  0.0003
@TREND(19907) 0.030084 0009599 3134139 0.0064
R-squared 0737362 Mean dependentvar 0.053687
Adjusted R-squared 0606043 S.D. dependentvar 0132755
S.E. ofregression 0.083325 Akaike info criterion -1.858422
3um squared resid 0111088 Schwarz criterion -1.419627
Log likelihood 32.23028 Hannan-Quinn criter. -1.736719
F-statistic 5615041 Durbin-Watson stat 2185386
Prob(F-statistic) 0.001688
Dependent Variable: LRES
Method: ARDL
Date: 04110/23 Time: 01:15
Sample: 1991 2021
Included observations: 31
Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (4 max. lags) LEXPO LIMP
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 100
Selected model: ARDL(1,1,0)
Variable Coefficient ~ Std Error  t-Statisic  Prob*
LRES(-1) 0864331 0089797 9625396  0.0000
LEXPO 0548476 0115513 4743185 0.0001
LEXPO(-1) 0091999 0140663 0654037 05188
LIMP -0420112 0143807 -2921367  0.00M1
c -0.230245 0349079  -0.699579 05153
R-squared 0989946 Mean dependentvar 3606701
Adjusted R-squared 0938399 5.D. dependentvar 1451138
S.E. ofregression 0156301  Akaike info criterion 0727377
Sum squared resid 0.635180 Schwarz criterion -0.496089
Log likelihood 16.27434  Hannan-Quinn criter. -0.651983
F-statistic §39.9304 Durbin-Watson stat 2219973
Prob(F-statistic) 0.000000

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

zelection.
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Heteroskedasticity Test ARCH

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2620895  Prob. F(2,26) 0.0919 .
. ” F-statistic 2267905 Prob. F(2,24) 0.1253
Obs*R-squared 4565659 Prob. Chi-Square(2) 00878 ops*R-squared 4927495 Prob. Chi-Square(2) 0.0851
Ramsey RESET Test
Equation: UMTITLED
Specification: LRES LRES(-1) LEXPO LEXPO(-1) LIMP C
Omitted Variables: Powers of fitted values from 2 to 2
Walue df Probability
F-statistic 0244973 (2, 24) 0.7847
F-test summary:
Sum of Sq. df Mean Squares
Test SE5R 0012707 2 0.006354
Restricted SSR 0.625180 26 0.024430
Unrestricted S8R 0622472 24 0.025936
7
Series: Residuals
6| Sample 1991 2021
Observations 31
5
Mean 3.04e-16
4 - Median -0.020135
Maximum 0327712
3 Minimum -0.442272
Std. Dev. 0.145508
2 Skewness -0.504373
Kurtosis 4584033
1
Jarque-Bera  4.555360
0 ! Probability 0.102522
-04 -03 0.2 -0.1 0.0 0.1 0.2 0.3
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