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About the Journal

A scientific journal published bi-annually by the Arab Planning Institute. The journal publishes
theoretical and field research in economic policy development, in addition to book reports,

seminar and conferences proceedings and events related to the field of economics.
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Goals

= The Journal is specialized with studies related to development issues and economic
policies in Arab countries.

= Provide policy makers and researchers in the Arab word with the latest research results
and recommendation in development and economic fields.

= Creating a constructive scientific dialogue between all stakeholders interested in the

economic policy of the Arab world.




Publication Guidelines

The journal publishes original research and

studies (Arabic and English) that have not

been previously published and were not
submitted publication in other journals or
periodicals.

Studies submitted to the journal may not

exceed 30 pages or 10000 words, including

figures, illustrations, tables, references, and
appendices.

Book and Report reviews must not exceed 10

pages and review recent books/reports that

were published through certified publishers.

Submissions to the journal should be

addressed to the Editor on the following

email address: jodep@api.org.kw taking in
account the following points:

- Margins in all directions should be 2.5 cm
- Research Tittle should be written
between quotation marks (i.e “Title”)

- Title should be in font size 16 Bold and
the title must be accurate and expressive
of the content of the search.

- Font size (12 \ Simplified Arabic) for

Arabic texts and (10 \ Time New Roman)
for English texts.
The research shall be accompanied by
two abstracts, in Arabic and English, of
no more than 300 words each. And the.
The research should contain the name of
the researcher (researchers), e-mail
address and current position.

- The journal wuses the (American
Psychological Association APA)
reference system.

- Six key words relative to the research
must be added under the abstracts in both
Arabic and English.

- At least 3 classifications in accordance
with  the  American Economic
Classifications must be added to the
paper

The peer review process is conducted in two
stages using the blind review method, as
follows:
- Internal blind review to ensure that the
research paper is in line with the journal’s
requirements (the researcher will be
notified within a week)
External blind peer review in which the
research is reviewed to two referees (the
researcher is answered within a month after
the initial review, and in case the research
is accepted by a reviewer and is rejected by
the other. A third reviewer determines the
validity of the research)

All opinions expressed in the research papers

are those of the authors and do not express the

opinion of the journal or the Arab Planning

Institute.
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The Impact of the Development of Islamic Finance on Economic
Growth : Organization of Islamic Cooperation Countries An
Econometric Study

Cherifi Djelloul
Souar Youcef
Idrissi Mothtar

Abstract

This study aimed to attempt measuring the impact of the development of Islamic finance on the
economic growth. This research included a sample of 15 Islamic countries that are members of the
Organization of Islamic Cooperation (OIC). A standard study was carried out using the dynamic data
analysis method (GMM) during the period (2015-2019). The study found that the variable of total
financial assets and the Islamic finance variable have a positive impact on the economic growth, and
this is explained by the existence of a positive relationship between Islamic finance and the economic
growth in the countries under study.
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Correlation

Variables 1) (2 (3) (4) (5)
(1) GDPPC 1.000
(2) FIXCFC -0.079 1.000
(3) TRADE -0.057 -0.064 1.000
(4) TISASSETS 0.046 0.104 0.173 1.000
(5) TIF 0.061 0.121 0.169 0.996 1.000

Pairwise correlations

Variables 1) 2 3) (4) (5)
(1) IGDPPC 1.000
(2) ITISASSETS 0.278* 1.000
(3) ITRADE 0.075 -0.001 1.000
@) ITIF 0.206 0.979* -0.026 1.000

*%% n<0.01, ** p<0.05, * p<0.1

Stata v 16 galiy alaaiul odialll slae) e 1 jaadl)

On %l Lsiaa (ggiue die digiae dulay BDle Glla o Ladl Slef Joaall P& 0 -
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Seal) onsidl Gn Lo il dis of S Al Agea gl Al m5l S5 Les % 97,9
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s aa (IGDPPC) Jlaa¥) aall il e 3l s DA (g (stliaiBlf galll piaia
5ag AailKa) ) Uagh Lo 3ag % 27,8 @ a (ITISASSETS) 4wl ddlll Jsual)
il c B AL W ¢ eala®¥) sailly daadla) Ll s digine dalag] ADle

Adlas ) Lalill e dogina 2 g8
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blabws dasiye ye Lol Uadll an o 138 (ghang el ) 138 gmg p2e 8 Jaaws lly
e ¢ 0,05 (o ST dilean) AN <€ ol (0,73) o dblasy) dad of Cuny
Aapdl) e (ledes) (13 Lals)) asmg pac) dsedall dacajdll by are ) W a5
Gl yial) Ladla Sargan Lol P e i ol LS ¢ (5)22all elhaalY) o 0l
el o Cumy Adlasy) Lalil) G Algie (oY) dnall (e Bl oy Basall BacLisal
Sl 535 Laa ¢ 0,05 (o ST Alanyl ANA culS o (4,44) o dilas))
- (B35al Bac L) lpiial) Ladls) Fpadell A dll (i) are

(2019-2015) &5l PDla ol saill e Luadlay) Bl clanna 5 il 1(2) ) Jsan

GMM alasialy

Variables | Coefficient | Std.Error
Panel a. Estimation results

L.IGDPPC 0.243™ 0.016

TISASSETS 0.328™" 0.03

ITRADE -0.009™" 0.009

ITIF 124 .016
Panel 2. Identification tests

Avrellano-Bond test for AR(1) z= -0.62 Pr>z= 0534

Arellano-Bond test for AR(2) z= 0.73 Pr>z= 0.463

Sargan test chi2(7) = 4.4 Prob > chi2 = 0.728

Hansen test chi2(7) = 4.16 Prob > chi2 = 0.761

Notes: **#* p<.0], ** p<.05, * p<.l

Stata v 16 gali alaaiul odialll slae) (e 1 jaadl)
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Oil Price and Inflation Nexus in Algeria: A nonlinear ARDL Approach
Madouri Abderazak

Abstract

This study attempts to explore the relationship between oil price changes and inflation in Algeria
during the period between 1970-2019, using the NARDL model. The results captured short-run and
long-run asymmetric impacts of oil price increases and decreases on inflation. Specifically, the
estimated model revealed that inflation was more responsive to negative changes in oil prices than
positive changes due to the large subsidies directed at energy. Furthermore, the findings revealed that
broad money growth (in percentages) and nominal exchange rate change, as well as gross national
expenditure (in percent of GDP), are the main pathways through which oil price fluctuations are passed
on to inflation. Finally, Algeria's policymakers and decision-makers must find alternatives and
solutions to diversify the economy and protect it from external shocks.
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allly 2l (e b w5 ) F0) g il lead ¢ ea) el Cipall e
Dl ) Baaadll Jalsall pal (g0 a8 83 s5all alud) lends sl ) sl
%0.30 dssty Hlaa) (gsinse 3305 M %1 dualy agialy a5 dums cdishll ad) e
Bl G %] Dy Cipeall jaw a5 Ciyeay Laad . sl e %0.205 %0.20.5
.%0.04 5 Jlaad) 5315 ) Yol duey Jaiill Slead 83l) 525 L «%0.10 Lty land!
st RS LS i) & € <0 daede B lead of Laolie dida daill s3a (e
Ohasall L 3jgisall aladl lewd daday atil) Gaje dena b adill bl cilis<e
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MO€Z ) aas ez 3saill uii pladialss . hal) A yuadll (gaall o dadaall jlawdl ¢l
o) G cJushall gad) e pall N JalSIL Jas Capall Slead clls o (S, 2017
@l (g yeally clalsll laaed 53l (s «%1.20 4 adoaill g Ul an s %01 Lawsiy Lol
GUEY! of 4 el LS adadll Slan) 3 %045 %0.6 Ly 5ol anii %1 day
Aoy alad) WY 83l skl (sl (o D) HlauU (grinas Al JSis Jaiin alal)
oo Aldnd) BalilY) Qe pan i Lae leal) 3 %0.55 Rliad) L %1
ol ) cupelal AT (s s - dishll gl e Jlecl) i aes ) Al 3Ly
paill (gl b admill cana o cdala il gl OIS a8 SH sl cilubi G e
L@l (g yeal) sl

Lacheheb. M, &Sirag.A, ) lass «(NARDL) zisei aladiuly « 3
sadll DA el b admill e Jaiil) jaad Jad e il daial) laud sl o (2019
Dl L)) G Digiee Ao d5ag S (pald 4ag e .2014-1970 (o Le 5xuadl
Y nas Dbl il el dusins A 4 @i (S5 Al cpn 8 fadiail) Y ey Ladil
EOLR|
dadat) Ay .3
z dsall) Cimagiy clibll 3.1

Ll Slead il Jila pre duhal digie drie) dedles Jasivsin co2a L)y 3
b alasin) 2w 3 2019-1970 0w b ssieadl 35l DA Sihall 8 pacal) Lo
EVIEWS 12 zaliy cilai e alaiel @lldg (d8all dushl 43S dousls

las S5 e Dlad alill urially Aldisal) cariall gl (1) o) Joaall Sl
Jaally cchuriall (pn Laliy¥) disiian (2) a8) Jsoadl ath Laiw (dilan) Gllll ol

.c4ﬁxuﬂaghaay\hyﬁtggd\qugs(3)e@
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Jaadl e )
) il Sl | (%) pSleiendl) Lok 1 s caizl) S¥oee | gl sidal) :CPI
: Aaal) il piiall
) el i (%) aalsl) slinas (5380 (g el 5o Jans M2
ol il il | (gl s e %) sl B e GOVEXP
28l AanY) daalyal .
2 oILP
Ll >
(Al il by (Lsias %) ol o) an sai Jone GRO
Vol Jilie Sleall e iyl 55 e
el il ity | 7 el el el e s O DEXC
- (\:lj-\.ua %) §)lﬂ\ Jauj.\.q céf),&“

oo Sl @yl G ASad) Ll Y1 z1g5 aanty Lali Y1 ddghias (and macs
.02 (;5_) djdﬂ\ étu a.\Sj} [PRRRYY s‘):a..\aﬂ\ e duwbaall A e (e CJ_}A.J\ _51;

el G BLsyY) dgiean 1(2) a8y Jsaal)

Correlation CPI M2 GOVEXP OILP GRO DEXC
CPI 1.000000

M2 0.085890 | 1.000000

GOVEXP 0.255442 | -0.267195| 1.000000

OILP -0.329675| -0.224120| -0.368843| 1.000000

GRO -0.153107| 0.375342 | 0.004435 | -0.123022| 1.000000

DEXC 0.585196 | -0.073603| 0.065724 | -0.155219| -0.267938| 1.000000
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ok (3) a dsaall @l juin bl @i dglaay) pailad)) Gl i
A el Jans Cany 2yl 578 DA %8.73 5 38 28 el b adcail) Y e Jaussie

«(%0.33) 2000 diw b 4l dad ool il L ¢(%31.66)1992 i b 4l

Ll clyial £lasy) pailadll 1(3) &) Jsaall

CPI M2 GOVEXP OILP GRO DEXC

Mean 8.736965 | 15.99931 | 98.58529 | 36.76209 | 3.618739 | 7.731800
Median 5.939354 | 14.80575 | 100.9680 | 26.29163 | 3.500000 | 2.866565
Maximum 31.66966 | 54.05141 | 114.6329 | 111.6697 | 27.42397 | 106.2278
Minimum 0.339163 | -0.757531 | 73.10863 | 1.800000 | -11.33172 | -11.56161
Std. Dev. 7.601659 | 9.655094 | 10.28583 | 30.17905 | 4.802064 | 18.29700
Skewness 1.637515 | 1.183103 | -0.658564 | 1.175288 | 1.873932 | 3.499199
Kurtosis 4956332 | 6.304374 | 2.786306 | 3.386413 | 14.77900 | 18.36375
Jarque-Bera 30.31885 | 34.41212 | 3.709356 | 11.82192 | 318.3155 | 593.7967
Probability 0.000000 | 0.000000 | 0.156503 | 0.002710 | 0.000000 | 0.000000
Sum 436.8482 799.9656 4929.264 1838.104 180.9370 386.5900
Sum Sq. Dev. 2831.476 4567.821 5184.115 44627.98 1129.931 16404.22
Observations 50 50 50 50 50 50

z3sadll Aalas A lua (Say 438 ¢5)sS0al) Dagdailly dplaill chlae) DA Ge <03
1Al gaall Wy 0500 o)l

CPI, = ag + a;M2, + a, GOVEXP, + as OILP, + a, GRO, +
.01 (55‘) Adladll ceviiiaaes a5 DEXCt + Et

Dl Jidi Ag @y Ay Ay ¢ A is adll 3ag culll 0 KK ¢ o Jia gl
Al i)
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A ) QL) sla) 3.2

gmﬂ mx;:d;\Lp ;qud\ ¢DJMM\LF”LAA uaa&:ayucAJj jLaS
1 il jedai PP g ADF :Jie 4a3Lall saagll jis culylidl) aladiuly ellig ) (bl
p Ul Jaadl & Lasyl

PPy ADF :sasgll ;s Hlodl C_‘:tu (4) &) Jgaall

. ds¥) G i Eiual) L

m gisal) | gisalll | zisall | gisall | gisall | gisadl) | LY | Folaid
Catlaly k] JN Callil) k] ds¥

) *6.596- | *6.514- | *6.525- | 1.457- | 2.291- | 2.107- ADF cPI
*6.597- | *6.514- | *6.527- | 1.475- | 2.371- | 2.205- PP

0) *6.630- | *6.564- | *6.551- | 0.586- | *6.000- | *6.078- ADF -
#22.90- | *34.89- | *22.89- | 1.371- | *6.00- | *6.078- PP
*7.524- | *7.448- | *7.444-| 0.248- | 2.283- | 2.380- ADF

)| 07964~ | +8.207- | *7.860- | 0.182- | 2302~ | 2335 PP GOVEXP

) *6.323— | *6.250- | *6.318- | 0.407- | 2.177- | 1.533- ADF OILP
*6.297- | *6.215- | *6.288- | 0.429- | 2.313- | 1.597- PP

0) #12.95- | *12.79- | *12.97- | *5.796- | *9.373- | *8.913- ADF GRO
#26.10- | *24.03- | *25.49- | *6.202- | *9.066- | *8.639- PP

0) :9.639— *9.471- | #9.534- | ***1.75- | *4.788- | *4.842- ADF DEXC
13.49- | *13.22- | *13.32- | *4.634- | *5.001- | *5.046- PP

%2.59~ %2.92~ %3.57— :3u dayall adll pe plaldll 1 ey J5V) 7 3gal)
%3.18~ %3.50— %4.15- :adtll dx sl sl 2 olalg 6):\.31\ t (paualy L..,7_3&\5\ GS}A}I\
%1.61- %1.94- %2.61- A:Jts“ 3.;‘);“ ?—*;““ & b\._?;'ﬂj tLG Q9 paualy ol CJ}A.J\
LGl e %105 55 1 :bisive die sasgll jial Ajpeall Gl by o Ju s¥ %% 6% (¥
) SIC Filsd laglee sloas alassaly (3l Al il cilpalil 5 laa) g
Beale i il e Jpemnll TM2 Al sliel (4isine (5 5 Lote) M2 diojll Al alal) ola) Ciia o5 1%
Ay e
M\ Qe JL\.\:Y\ u;a_v J;}a L_L,_J\ u)\.u;‘ﬁ\ C\_lLu
(gsine e oLVl (gsine plaldll) I #3501l (DEXC «GRO «GOVEXP «TM2 :((gsine pboldll ) sV 35ail
-chiall <A #3901l .GRO «GOVEXP cTM2 CPI
IV zasall b abldll digien pie Cuen CIEN £ 3sall cihlas) mily Jad Jo¥) Gl de JlaeV) o 35 Ly
.Ul
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il Jedlad) (e JS (L sasgll 31 PP s ADF cjlaal 2 PA e pal
(Ajhall il by i ) 1(0) il 8 cujiin) 38 DEXC 5 GROy TM2
Ylaa) (1) I @l xie OILP s GOVEXP 5 CPI (s S Jodhus cjiiad) ¢ Jilaally
b ALl ol Lghagys clatiad (yo S 3y ARDL dumgie Gk w3l o3 15
(S ) vie Algadll il paid) (e gl i pae g «JSY) B vie L) il il
@lly (gsinal) 2ie o Jo¥) B)dll vie g (gginall die By cwilS 1Y Lae il yany i3
(Sek, S. K, 2017) e J5Y)
Al dagia 3.3
ACPI = ag + X  BACPL_; + Xy AM2,_; +
M SAGOVEXP, i+ Y 9A OILP,_; + ¥F_, ¢ A GRO,_; +
Yl ,wA DEXC,_y + pCPl,_y + a;M2,_; + a, GOVEXP,_; +
.02 (‘.\EJ MJL’.A]\ ................ a3 OILPt_l + a4_ GROt—l + a5 DEXCL-_]_ + Et

& f oAl palill alayy Jiaqpnam d K o Y Gl e A s Gus
2V CDllas i @ @y <@z @y ¢ Qg ¢ Py el JaY) COldlae Jid e e
@Al 2gaall Hlas) eha) s saall Aligh AU d9ag o FRaT o ¢ Bl Gl (g - ashal)
HO: ) Auhall clpaie o dpde JalSS aag 48 ) dppeall dpcmjdll (0 IS 850
H1: p1#) dide JalSs agag X5 Al Al L dlly (p1=a1=az=az=as=as =0
s Al dpcajil) Jog dojheall ducajill (md) s caiag (a1 # a2 # a3 # as # as#0
o€ 13 Lo Ala b o uSally - AeY) aall A nl) aidll (e LS F ddlias] <ol 13 L dlla
SeY1) oaall o F dilas) ol 13 a8 e o adY) aall ds il aidl) o0 8 F 4lias)

Aaala e 058 churiall cp 3D G o 21
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Z3sad 5o &y cdahl) Clpitie C JaY) Absh dgad DM dgag e Rall 2ag
t ) aill iy Uadl) o
ACPI, = ag+ Y¥  BACPI_;+ Y,y AM2,_; +
ym SAGOVEXP,_; + ¥ 9A OILP,_; + Y% 1@ A GRO,_; +

03 a3y dalad....eees YP ,wADEXC,_1+®ECT,_1 + ¢

O & il e pas Jane uSrg (5315 caaly 853 £ sl Ul s ol @ i G
matll saal) e deda (o Gigan aay Jishall sad) e

L peaiil) Clpaially il i) o JaY) dbigh didad Al 3gag pae Alla
22 bl o Suall e 50l e 050 ARDL zasai ol olaas SV JlasY sa)
(Shin, Y., e JS a8 UaY) 138 A5 lga A W) e Sl (mis @llyy dbilad)
ARDL 1 i ;¢ zis ki Yu, B., & Greenwood-Nimmo, M. , 2014)
dalas Pla e 24l dbighag 3yual Lla Jlaol chaidl Gu dpda)l el (asdl
Clie Ladll Ll 7 3saill 138 53y covall 13gay Ao andil) Sl yusiall A0ldly dumgall <zl
e skl (onally eadll (gaal p Ablaall e il Qi 4aS cps A Al
ol s

Lacheheb. M, &Sirag. A, 2019.) (30 JS aasinl (@aall clahall Glw Ay
Raheem, I. D., Bello, A. K., & Agboola, Y. H. , 2020. Mohamed Ali. I,
el o bal) lend dblad) e ol Aus & (NARDL) zise (2020
p AL paill Gy 3 gail) Alalae LGS Liad celly o alaiel

CPI, = ay + a;M2, + a, GOVEXP, + as OILP} + a, OILP +
.04 (‘-\3‘) MJM\ ----------- a5 GROt + a6 DEXCt + Gt

il e Jilad) e il laie Glea S5 Lty cdlaleall c e ay - Jiad zipl
t b WS OILP 5 OILT Lol e ddldly damgal) cyuacl) Aacsy
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05 o) dsladll....nnne OILPF = Y!_, AOILP; = Y!_, A max (oilp,0)
06 23 dsladll......ne OILP =Y!_,AOILP; = Y!_, A min(oilp,0)
Aledl e Juass <02 o8y dsled) & OILP, s OILP] 5 OILP (o JS s
o bl Sl dbladl je chibl WA e gupvie S NARDL 735l 08 o)

22019 &le ) 1970 e sxiadl) 53l DA (gial) slai@Y) & adcal
ACPI, = ag+ Y¥  BACPI_;+ Y,y AM2,_; +
S8 AGOVEXP,_; + Y71, 9; A OILPY ; + ¥{_, 97 A OILP; +
P @A GRO,; + Y] wA DEXC,_y + 0,CPI,_y + O;M2,_; +
6,GOVEXP,_, + 03 OILP; ; + 07 OILP/_; + 6,GRO,_; + OsDEXC,_, +

y f e iall il clayy Jiiqep o nem e ko IV Goll e Ay Gus
Jii 05 <0y 03 03 (001 By 5« paill SV Dlalas fis e @ I I S
pladial ) asaad) sl eha) 2 ARDL zises o8 Jlad) 5o Labia . dsshall Jal) cdlales
Aide el 35y (45 A dppall Luajdll e IS Lol Pla e ((F Lilas)
Ao JalSs 39n5 K5 Al A Zpajilly (HO: 0p=0, =0, =03 =03 =0,=05=0)
i au o JeSa B Ay ((H1:6g # 0; # 0, # 05 # 03 # 0, # 05%0)
Lo gal) bl Eelae Jila pre it Al dojieal) ducajdll loay Wald Test ally sl
pre S5 Al Abad) dacaydl) e (HO: a3 =a,) dishl) Ja¥) b Ll e dlludly
Ljpeall Lol =iy cDlaledll Jild pre Al g (H1:ag # ) <Dlled) Jila
) Al dacajdll Laay Wald Test ally HLas) aladial 2 (IS abad) dacadll S
oraill da¥) A LEl Sl ddldly dsd) chsall oDl Bla axe i
Olabaall Jila pe K A Al Laydl Jlae (HO: XL, O =X0,9; )

(H1: X0, 0 # X 97)
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il Vase o bl bl cpunl lad) e a0 Sy Rl b
e S (3 %01 atl Al ASalinall cilie Linall sl e —Jishlly juadll sadl b
t ) saill Lo 3y dmy 5 dmyf

acprttt | 9cPItt

.08 a3 dabadllecennnneens dm/ =¥} —— my=% =

08 &5 t =0 g01LP; , dm; 1=0301LP;,
1=01,2,3....ccceou.

ay e—dng" dnﬂ' 3 — Laie 00 « | Eus

AZBlal)y i) 3.4
ARDL ygaal) L) ¢)a) 3.4.1

asii oz dsaill (Bl Sl Ay maaty dgaall mgie Guk dagyd e SHI ey
t Ml Joaadl b anily jels Cuma (Bpdlie agaall jlaal ehaly

ARDL(6, 6, 6, 6, 6, 6) g 3sail 35al) _Lia) il 1(5) o3 Jssal

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 1.674737 10% 2.08 3
k 5 5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 4.15

Baiall) agaal) HLasY Hdd ddlaas) dad ol o ¢(5) ) el i DA e

05 %2.5 Yol :aLsinall lsine 8IS sie A 2all Ak 0 Bl 2 (1.674737 14

Op Ja¥) dlsh Al Do 3pag pie e et ) dsesd) ducadll Ji aieg %010
.;y*&ﬂ\C®?idbc#ﬂ\J?id
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NARDL gisai s 3.4.2
NARDL gigail asaal) Las) 1.3.4.2

Gl yiially il il Ga Ja¥) dligh Ludad ADke dgag pie dacajh (e K0 aey
G sl 3sha il Vo e bl leval Jlaie je 50 agay JaaY
-NARDL z3sa aladiul agaall jlial

NARDL (1, 4, 4,4, 2,2, 2) zisadl 3p0al) Ladl s :(6) o) Jsaall

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)

Asymptotic: n=1000

F-statistic 4.656987 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61
1% 2.88 3.99

3p0all LAY dub ddlias) dad of Lls el 06 &) Jeaal) &3 DA e
ol higieall Sl S e oY) ) el e ST o (4.656987 iy 55dll)
E\J:BL z\e.k; e e A9 :‘A:— Ul ‘-_,,_"J\ L) 5\:\...4)55\ s Aag %10 %05 %2.5
Ayl il il ) oy JaY
dashally el cplal) B ABlall wasiy NARDL gisai allae i 2.3.4.2

o i e il M Jeaall b ¢ o) aill clshad JlaSin) Gl 8
cashally i) (sad) L dal)
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Variable Coefficient | Std. Error | t-Statistic Prob.
C -48.57334 13.63616 -3.562099 0.0021
CPI(-1) -0.740983* 0.140367 -5.278883 0.0000
TM2(-1) 0.560182* 0.207279 2.702548 0.0141
GOVEXP(-1) 0.396818* 0.109695 3.617470 0.0018
OILP_POS(-1) 0.159014* 0.059320 2.680617 0.0148
OILP_NEG(-1) 0.233362* 0.078560 2.970476 0.0079
GRO(-1) -0.220857 0.432257 -0.510939 0.6153
DEXC(-1) 0.459109* 0.079775 5.755081 0.0000
D(TM2) 0.136337%** 0.068053 2.003387 0.0596
D(TM2(-1)) -0.464784* 0.156353 | -2.972654 | 0.0078
D(TM2(-2)) -0.295013** 0.129008 -2.286780 0.0339
D(TM2(-3)) -0.081945 0.081726 -1.002677 0.3286
D(GOVEXP) 0.531192* 0.114960 4.620681 0.0002
D(GOVEXP(-1)) 0.173812 0.132818 1.308650 0.2063
D(GOVEXP(-2)) -0.114438 0.118015 | -0.969685 | 0.3444
D(GOVEXP(-3)) -0.299509** | 0.151285 | -1.979769 | 0.0624
D(OILP_POS) 0.282686* 0.094918 2.978201 0.0077
D(OILP_POS(-1)) 0.184001*** 0.104368 1.763003 0.0940
D(OILP_POS(-2) -0.202518%** 0.109042 -1.857244 0.0788
D(OILP_POS(-3)) -0.449789* 0.152220 -2.954865 0.0081
D(OILP_NEG) 0.343719* 0.100048 3.435526 0.0028
D(OILP_NEG(-1)) 0.108020 0.079553 1.357838 0.1904
D(GRO) -0.331673 0.313691 -1.057324 0.3036
D(GRO(-1)) -0.508745*** | 0.270644 -1.879753 0.0756
D(DEXC) 0.166741* 0.030550 5.457902 0.0000
D(DEXC(-1)) -0.063333 0.044867 -1.411547 0.1743
CointEq(-1) -0.740983* 0.103777 -7.140151 0.0000

EC = CPI - (0.7560*TM2 + 0.5355*GOVEXP + 0.2146*OILP_POS + 0.3149
*OILP_NEG -0.2981*GRO + 0.6196*DEXC - 65.5526)

Long Run Coefficients

Variable Coefficient Std. Error | t-Statistic Prob.
TM2 0.755999* 0.240924 3.137918 | 0.0054
GOVEXP 0.535530* 0.111782 4,790823 | 0.0001
OILP POS 0.214599* 0.078753 2.724968 | 0.0134
OILP_NEG 0.314936* 0.100296 3.140054 | 0.0054
GRO -0.298060 0.564256 -0.528234 | 0.6035
DEXC 0.619595* 0.076824 8.065068 | 0.0000
C -65.55260* 14.91797 -4.394205 |0.0003

‘éj\jﬂ\ ‘:J.c 0/010} 5} 1 :‘;\E}}:\M Qe :\:Ij.u.d\ ‘_,,Jc dﬁ cREE L kR O®
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Bal) () 5258 0T Loy pslgl) olimas (saill (g ymall gai Jamae 50L) () Cas
%0.75 2 pacaill N aee

paaill cVaaay GDP (o 4w (hasll @Y laa] paiie o AL G55
L) bl BN Jlaa) joitie 50l O Cus cushall saall o daginag dunga
%0.53 5 sl c¥aee 830y ) 25 %01 Ly (GDP (1

Gus clginag Linge pdiaill Y amag Lngall Laiill Jlacd iy (o D)) 05< w
%0.21 3 adcall c¥ane 5305 (535 %01 dawsy baaill laadd 5315 ()

O Cun caginag dinge adumil) Y dnag Al Jadil) lacd s o A8 (0
%0.31 4 adaill eV are 5215 N (535 %01 ducsy Jadil) el b

s Al pdcatll e ((5iall) aal @) laa] sad Jaee G D)) (55
Ll e %01 sy ((gsiadl) Anal) @) Maa) sai Jane 3L 0f s digina
.%0.29 o adaill cNVare palead) ) gag of

Aiginag dange piaill GV anay (iad)) Capall jrw a0 Jare G D) (55
Nz 53L) () 635 %01 Lawsy (gsindll) Carall jrw 0 Lo 8315 o) Cus
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— 8 Liginag Alls A 4l Undd) s ol (8 cdinel) depon G3laiy Loy ®
S sl Ll gy oy yradll JaY) eldadl (e %75 Nss (51 0.7560
1.33 () & on ST O35l £ lasindd 8538 (3xad Cas cashall o) (& O3l
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Castillo, P., Montoro, ) 4d) (ald b (bl Ao e (Kan A Gag ¢ il 5)La) Gua
Ly 2l e b ey Ladn alim QY) 1 4y .(C., & Tuesta, V., 2017
Laiil) led clera ol ciaag Lavie ((Farzanegan, M. R., & Markwardt, G., 2009)
(ald dag o gl b pdatl) OV aee 8ol G ol 8 —ddle ol dage culS elsun
Qi gt A ShY) SLa®y) & ST Inflationary effects dudcail) bl il
QS dalad) A3lsall Cisme Jigad (b Aaddicaall Gl e badil) e Adld) Clescal
Kandil, M., and Morsy.H, ) oe JS Lt Al cilahal) it ae LS Lailin ol
2009, Klein, N., & Kyei.A, 2009, Sultan Z.A, 2011, Basher, SA. &

.(Elsamadisy, E.M., 2012

(Koranchelian.T, 2004) lelaw 3l clabisn) ae Liadls ciuls (Al 5

skl sl o el b adzmil) e g LaadS dddally il Jalsall of 2ag W

Cipal) Hlead cldss Jal (asads (M0EZ .S, 2017) 4diy Lo g Linils cidilss oL
cdushll gl e Sl 8 adal) ) el

Lo g i (2 cilaahall 2305 ae Ljpsall CBAY) ary ladln el el

Sl il ALl e g dblad) 8l aasd xie (Nusair, S. A, 2019) 4d) Jass
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N aney Adld) Laiill Slecd o digies ADle AV aglaws n2e v (&Sirag.A, 2019

B e JS ity Walled daaally piiail)

Sl e ST I el ledy L chusl) 8l o ) basl i Slais S

(ashlly el cpla¥1 8 ilal) b st N aea o Jail) e dangall il

Dbaa ALl il 8l Q) gyes Ao il A At hlead) o lgial) G ag
iy Cayeall ja LS Lea Jaghall JaY) 8 dudaall L) ) daal)

Economic Liberalization Measures (saba@y! juaill sl Gl jUa) 4

31 gty Jsal) sl Byaica ae Andsall ¢ Jo¥) (sb 2l AELE) 353y (e lgale (ageaial
Ll LUl Aaiil) dereall ) (ylatl) Jolill ¥ ane Hoa i ilas aliaial Cang: 1989 ke
Dl Gaya rae BYRL ($Sall i) macs 8 ¢ Gouadl aliaidl a3 JUEDU agally (1986
CDaal) Ay Hliall oy pnd 5 1994-1989 =y Lo ety 45 (30 %200 83 Lsiy
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..S, 2017, Ben Naceur.S, 2013)
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bl Cpal s Al (3)3s il Jasa Lay 2000 diw B by s Gsaiea
3 Jaall Hlead s 86 e €Y el ol cdashall Jadl Liadls CadSs cdale 8ygumns
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i e Dysy el sl 5l (0.75) L) oIS adcall e satil) iagpeall salsy il
Gl J8 8 bl oy Cund LS ¢ aall 2@ pe Jadil) lendy Adl) chll i b
Laill land dusgal) chril) G ()al spe Al Bae W) pueg e Jadil) Sl deasall
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Jeais (53 Stepwise Regression lasil s SLa¥) 138 e Siw ¢ sl 59laas
JaY! Bpaad 5l il g (Ll e gslall giall) da¥) Aligh spall il il oy

p A Jganll i puil) il gl L (Lpal) (e il giall) Glls Lgie el

Stepwise Regression _jasi) i gilii :(8) a8y Jgaall

Dependent Variable: D(CPI)

Method: Variable Selection

Sample (adjusted): 1975 2019

Included observations: 45 after adjustments

Number of always included regressors: 8

Number of search regressors: 18

Selection method: Stepwise backwards

Stopping criterion: p-value forwards/backwards = 0.05/0.05

Variable Coefficient|  Std. Error t-Statistic Prob.*
C -22.99643 6.953506 -3.307170 0.0025
CPI(-1) -0.554236 0.082205 -6.742150 0.0000
TM2(-1) 0.303301 0.110254 2.750915 0.0101
GOVEXP(-1) 0.202114 0.058587 3.449776 0.0017
OILP_POS(-1) 0.120482 0.038623 3.119409 0.0041
OILP_NEG(-1) 0.189043 0.052730 3.585116 0.0012
GRO(-1) -0.254615 0.259464 -0.981313 0.3346
DEXC(-1) 0.309766 0.043038 7.197548 0.0000
D(DEXC) 0.165291 0.030688 5.386260 0.0000
D(GOVEXP) 0.423613 0.105012 4.033945 0.0004
D(OILP_NEG) 0.293470 0.079619 3.685934 0.0009
D(TM2(-2)) -0.102463 0.054784 -1.870301 0.0716
D(OILP_POS) 0.219847 0.082277 2.672049 0.0122
D(TM2(-1)) -0.296128 0.078154 -3.789015 0.0007
D(OILP_POS(-3)) -0.307035 0.088489 -3.469752 0.0017
D(OILP_POS(-2)) -0.159775 0.090867 -1.758339 0.0892
R-squared 0.780264 Mean dependent var -0.061063
Adjusted R-squared 0.666608 S.D. dependent var 4.814060
S.E. of regression 2.779643 Akaike info criterion 5.154267
Sum squared resid 224.0661 Schwarz criterion 5.796636
Log likelihood -99.97100 | Hannan-Quinn criter. 5.393735
F-statistic 6.865118 Durbin-Watson stat 2.030398
Prob(F-statistic) 0.000005
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2 ek . daghlly il cplal) 3 Y AT (Ailaie f) Lislucie Tl jead Zaldly Langall

ol Glgaadl b jLaay)

el gadll e Llall Wald Test Jlas) 3(9) a8y Jsaall

Test Statistic Value df Probability
t-statistic 2.573804 29 0.0154
F-statistic 6.624467 (1,29) 0.0154
Chi-square 6.624467 1 0.0101

Null Hypothesis: C(11)=C(13)+C(15)+C(16)

dushll (gl e hlall Wald Test jlas) :(10) o8 Jsaad)

Test Statistic Value df Probability
t-statistic -3.762875 29 0.0008
F-statistic 14.15923 (1,29) 0.0008
Chi-square 14.15923 1 0.0002

Null Hypothesis: C(05)=C(06)

Joill e dalllly dngal) cysill Fodid &llas) of Jasdl cgulganll PIa 0
(Sl - (%05) dsina) (ggisa o JE 2 (0.0008 <0.0154) Lishlly seaill cula¥) &
) Al Lpmpdll ity cBlaia HEG gl dglan 2935 o paB Al Ljheall il =by
ol cNVare o il il Lagd Gl Jail) jad Llladly dangall cilyatl) (f e i
) Adee 8 Lg) e giall ) Aaa 2S5 Lo 1a
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eIl Jasl g 87 Mg Zungall haaall Baid Lty «0.314 5 el Jughall (sl

0.214 5 55l daghall (saal) Jalra ae coplimig Lolaall b))

Sl b il N ane o il e Zlldly dmpall culyall Sl HEY) £(2) o8y Sl AN
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Slo bl jew chas Blo aae S Ay e aadid) z3salll 5ass (e Sl
1300l dpapdinll oY) eha) ang 438 cdouladl) JSLEA (e 05la (aagmadicaill Y aee

Gpmpial) cihlaa¥) gt (1) a8y Jsaal

s Agina | jdGall Jalas i3 Laay)

0.4911 1.4220 Jarque Bera sUadB apalal) el SLsd)
0.9359 0.0066 LM Test (heaboatl) BLGN) s
Jagpdial) ol il ase LA

0.4433 0.5990 ARCH GEE TR S
S syl
‘JAGA‘,A.\S‘ diaad A & lad)

0.1324 1.5763 Ramsey RESET Test

A JKED G

1 sl (ggina (398 VLAY maan o LoDl coDlel Jganll 8 5)sS0all ibull g

O N IB il il i Guay (hlaal) guead Ljpeall byl I i 41a5 <0.05

I3 Lliy) ans Y asl LM test [lad) z3 i WS ¢lmada Laysh o £fpdall elady!

Dbl il Lol (el e o Al ADUE s e eadY) o el

JSlie gl (e sl kel z3sall (o) st cdiag L cplall G AIKAs Sgag aaes ARCH

iaa Y Ramsey RESET lad) mibs i «elly o sdle . sl dluls b dunld
Az gaill ol <

S ganall Jladly Bl S g sanall bl il Sb e Glandl pudi
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Distributed Lag Periods Model (ARDL)

Reda Elbadawy
Abstract

The study aims to analyze the reciprocal relationship between the Egyptian trade balance and the dollar
exchange rate by studying the relationship between exports, imports and the exchange rate in the
economic theory as well as its development in the Egyptian economy during the study period. Through
an Autoregressive Distributed Lag model (ARDL) and Bounds Testing Approach as well as an Error-
Correction Model, it aims to study the Co-Integration Relationships between those variables in the
long and short term. The study used data for the period (1971-2020) in the descriptive analysis which
has been limited for the period (1991-2020) in the standard analysis. There appeared to be, through
three standard models linking between the study variables, integration relationships between imports
and exports as being independent variables and the exchange rate as a dependent variable. It is an
illogic relationship while the relationship of the exchange rate as an independent variable with exports
and imports was a logical relationship that deteriorated over time with the exchange rate and exports
being linked in a positive relationship in both terms. The relationship was also positive between the
exchange rate and imports, which contradicts the economic theory and what was predicted in this
study.
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Year | Ep Imp | Thala | Exr | Year | Ep Imp | Thala | Exr

1971 | 114 | 153 | 039 | 043 | 1996 | 14.03 | 17.72 | 3.69 | 3.39
1972 | 118 | 162 | 043 | 043 | 1997 | 1478 | 1953 | 475 | 3.39
1973 | 137 | 183 | 047 | 040 | 1998 | 13.75 | 21.81 | 8.06 | 3.39
1974 | 1.88 | 2.89 101 | 039 | 1999 | 13.65 | 21.14 | 7.49 | 340
1975 | 211 | 413 | 2.02 | 0.39 | 2000 | 16.17 | 22.78 | 6.61 3.47
1976 | 2.29 | 3.72 143 | 0.39 | 2001 | 16.90 | 2159 | 4.69 | 3.97
1977 | 311 | 452 141 | 0.39 | 2002 | 15.60 | 19.30 | 3.71 4.50
1978 | 295 | 503 | 2.08 | 0.39 | 2003 | 17.50 | 1958 | 2.08 | 5.85
1979 | 477 | 7.74 | 297 | 0.70 | 2004 | 22.24 | 23.31 | 1.07 6.20
1980 | 6.61 | 9.29 | 2.68 | 0.70 | 2005 | 27.19 | 29.22 | 2.03 | 5.78
1981 | 6.85 | 963 | 278 | 0.70 | 2006 | 32.17 | 3391 | 174 | 5.73
1982 | 7.28 | 1047 | 3.19 | 0.70 | 2007 | 39.46 | 4543 | 5.97 5.64
1983 | 7.10 | 1059 | 3.49 | 0.70 | 2008 | 53.80 | 6291 | 9.11 5.43
1984 | 6.99 | 10.86 | 3.87 | 0.70 | 2009 | 47.21 | 59.76 | 12.56 | 5.54
1985 | 7.12 | 10.89 | 3.77 | 0.70 | 2010 | 46.75 | 58.22 | 11.47 | 5.62
1986 | 5.71 | 9.17 | 3.46 | 0.70 | 2011 | 48.54 | 58.26 | 9.72 5.93
1987 | 511 | 9.19 | 4.08 | 0.70 | 2012 | 45.77 | 67.87 | 22.10 | 6.06
1988 | 6.08 | 1232 | 6.25 | 0.70 | 2013 | 49.09 | 67.36 | 18.28 | 6.87
1989 | 7.07 | 1286 | 578 | 0.87 | 2014 | 43.53 | 69.30 | 25.77 | 7.08
1990 | 8.75 | 14.00 | 525 | 1.55 | 2015 | 43.42 | 71.35 | 27.92 | 7.69
1991 | 10.27 | 13.23 | 2.96 | 3.14 | 2016 | 34.39 | 66.16 | 31.77 | 10.03
1992 | 11.89 | 12.94 | 1.05 | 3.32 | 2017 | 37.29 | 69.09 | 31.80 | 17.78
1993 | 12.03 | 14.02 | 1.98 | 3.35 | 2018 | 47.23 | 73.33 | 26.11 | 17.77
1994 | 11.71 | 1456 | 2.85 | 3.39 | 2019 | 53.04 | 78.01 | 24.97 | 16.77
1995 | 13.57 | 16.66 | 3.10 | 3.39 | 2020 | 47.87 | 75.43 | 27.56 | 15.76

https://data.worldbank.org : e dalie ¢ Jgall dlil) il 1 jaall
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dasd Aaia3l) 3yial)
aad) Jaad) gl =) alial) =) alal)
Sihaylgl
1.49 % 14 4.23 % 22 2.74 % 22 1980 — 1971
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(shedeall ol YY) A1 dga (it A1 (Ho) pandl (asd siso (o3l «(Godfrey, 1978)
(sl & I Lla V) A dgag ate it ) (H1) dadl Gl ke Slsd) oo
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%) ARDL (4, 1, 4) zisaid dansiall chladl) (4) o) Jsos

Prob. | Chi-Square | Prob. | F-statistic JLasY) g4 zisadl)
0.55 1.17 0.75 0.28 Breusch-Godfrey LM

Test Exr, = f (Ep,, Imp,)
0.49 10.3 0.60 0.84 Breusch-Pagan-Godfrey
0.95 4.40 0.36 1.20 Harvey ARDL (4,1,4)
0.98 0.00 0.98 0.00 ARCH
0.03 6.96 0.07 3.11 Breusch-Godfrey LM

Test Ep, = f (Exry)
0.95 1.62 0.96 0.21 Breusch-Pagan-Godfrey
0.57 4.74 0.64 0.70 Harvey ARDL (1,4)
0.53 0.37 0.55 0.35 ARCH
0.36 2.03 0.56 0.59 Breusch-Godfrey LM

Test Imp, = f (Exry)
0.99 1.78 0.99 0.13 Breusch-Pagan-Godfrey
0.57 7.60 0.67 0.73 Harvey ARDL (4,4)
0.42 0.62 0.44 0.59 ARCH
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d5ag i A Allall ag ARDL &3 gail 28060 Allall apaad o5 Goblul) Joanll (e
-(Unrestricted intercept; no trend) DAl z3lall slas) (oag aba e <yl
Bounds Testing Approach agaall JLidl A e &yidall Jal<il) Lidl 4.2.6

(e 48y ST (PSS F-Test) dilai e aqiaall (Bounds Test) asasll jLasl e
s P& (ad (Shahbaz, Ahmad, & Chaudhary, 2008) 5AY) Jalsall ylisl
s Allieg dabaall Lgieall Gligie die Lilally Luall 29aally g laa (F-Statistics) des
Ldgaall ds all aidll (e ST (F-statistics) ded cul€ 136 ((H1) dsadl (il (Ho) paad)
Glpaia G diide JalS ABDle 3sag (Hi1) L) ()il Jsidg (Ho) pandl (iap ) 2
Jalsil) @hlaal 8 deadiuall (ARDL) zisaid dalall gypeally cishll da¥1 8 z3sail
tob LS gl clpiaia cp Jan g b el dashall a6 il
Q\JJLA]\} @t: )_..\:C\AS u.b.@ﬂ P U:\.\L.aji ‘:;\M} ARDL (4,1,4) Cd_yul dalall 5)_9"‘” -
LI Qb_.u_'us Q\J_)\jj\_g

ABxr, = + Z Bui BExT, . + Z By AED.; + Z By Mlmp,_

+ ﬁ4EXTt 1t ﬁsEPt 1t ,86Impt 1

+ et P . PR - e . ..................(1 - 2)
u_).«a“ g &Ita )_4:.”\.45 L;}bJLAS\ Uﬂ"‘k"_):‘ ‘.f"j\ ARDL (1,4) CJ}A.J dalall M\ -
. s R

AEpe =po + Zﬁli AEp,; + ZﬁZiAExrt—i + B3Epi—q + BaExri 4

i=1 i=1
‘)fa:\ASu)A\ rag c_ﬂﬁ ‘):\aImSC'_\\JJ\)S\ u..p.l:u‘)] gﬂ\ ARDL (4,4) CJ}A—\S daladl M\ -

R IWN
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q q

Almp, =By + Zﬁu Almp,_; + EﬁziAEth—i + Balmpe_q
i=1 i=1

F BlEXTi_1 F € v e vee v vt vt vr e v v (33— 2)

Ly b hpsiall ao3l) elbaiY) il dae ) ccariall Jo¥) Gyl A s
Gzisadl cldes 1, B2, 3 (AIC) Jlne o lalaie) Zaludl jadll b saaaally LY
ouiall ey el aall dadas B cishall JaY) 8z dgaill Clalaa By, fs, P ¢ unail Jay
Ho: fa= 5= =0 :cum (Ho) paedl (s Jlos) sug el to(aladed) Al5y)  Slsal)
e 5inn (5) A dsaslls « Hit B # B # P67 0 :dua (H1) il (sl Qlae ¢ffg
Glgias die ) ¢ lg) dasall ailly (F-statistic) dad o (ggimn Cua HLia¥) 4o
il pren o ST (F-statistic) ded culSs %10 %5 %2.5 %1 Adbaall Ligiadl
jide JalS5 ADhe agas (H1) dsdl pajdll Jsdy (Ho) pand) (2)d (b a cllil cda )
cashall Ja¥1 8 duhall el piie o

F-Bounds Test ¢l il Jalsall jLas) (5) ab) Joas

| g - .
Aginall (g5ima F-statistic 7 3 gadl
- 10) [ 1) <
10% | 3.17 | 4.14
5% 3.79 | 4.85 ARDL (4,1,4)
25% | 441 | 552 | 509783 | Exr, = £ (Ep,, Impy)
1% 5.15 | 6.36
10% | 4.04 | 478
5% 294 | 573 ARDL (1,4)
25% | 577 | 668 | 5029287 | Ep, = f (Bxrp
1% 6.84 | 7.84
10% | 4.04 | 478
5% 294 | 573 ARDL (4.4)
25% 577668 | 20300 | tmp, = £ (Exry)
1% 6.84 | 7.84
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(BDM) T- Bounds Test Jalsill g3 1483 5.2.6

J<& aaas aDA e 23 31 Single Cointegration Test gl asf aey 53l
2 o Boadia o dnle daakie Ble L) 0sS lly dishll Ja¥1 G JalSll Ake g3
Lals daa ol aladiuls saaly elha B8 Ul el digies Hlia) DA Ge @l didlai
OWAY) dais cuaug «(Bannerjee, A, J., Dolado, & R. Mestre , 1998) ,Laa¥) 1ag
e % 5 Digine (i A dasall adll aaen e Jil T-Statistic dad of Js¥) z3sail
Ggihic ye ADle ARDL (4,1,4) zisalll i o sl dalsall idle of e Ja
ST ARDL (4,4) & ARDL (1,4) (uAY) guadsall b T-Statistic dad culS Ly
o s me 4D Aihaie o Ju Les A3 Aigiaall Cligins die dapall 2l JS e
AN o laill LaaY) A magy NN Jgand) e dighall JaY)

T-Bounds Test ¢l i)l JalSall adle J<ig ¢50 jLis) (6) i) Joas

. da i . . .

Ayginall (Goima 2] pl T-statistic zasall)

- 10) | 1)

0, - -

10% 257 | -3.21 ARDL (4.1.4)
2% 280 | 338 | 29073104 | Exr, = f (Ep,, Imp,)
2.5% 313 | -3.8 ' t = J (EPe Impe
1% -343 | -4.1
10% -2.57 | -2.91
5% -2.86 | -3.22 ARDL (1,4)
2.5% 313 | -35 4.119844 Ep, = f (Exry)
1% -3.43 | -3.82
10% -2.57 | -2.91
5% -2.86 | -3.22 ARDL (4,4)
2.5% 313 | 35 | 0639668 Imp, = f (Exr,)
1% -3.43 | -3.82

-Eviews 12 Slaay) zalinll aladinl Gald) dee 1yl

Usleas il il o moall DA (e A8l el g 35 IS e M) (KA ysmg
D 23l e JC ashall Ja¥1 b Jalsl
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0 7 3lal i) JalSall 3Ble g535 JSa (7) o) JSa

ARDL (4] ARDL{L4) ARDL #.14]
S0 205
06
180 4
f
308 ) 1
1265
x
205 E
ot %
EXdag g a ket LA TP LTI L
106 ! x % ¥ P ¥
* 0% x LRI LY | I wet
...... l,“‘,.:x,.uu L:3 xewx > XE e " wA xRy gREL
x
G A xRERKEERL X NXT . taxxaRANEHE
% 500 o 012 1415 1 05081012 141618 20 9294 %5 9 00 02 O 05 08 10 12 14 15 18 20
1 Lang Fnn Belsiorship (imp, coe g 3] w Long hun Relation (Ep- Coirtegrating 3) # Long Run Retation {Eur- Caimegating 1]

EViews 12 ilas) malipdl alasialy Gl dee ¢ 51l

dushll Ja¥) clBe i 6.2.6

Pl e ARDL (4,1,4) zisaill Cilyitia o dljide JalSs dDle 25a50 ks

T-) Jtasl Pl e lsall adle (K45 g0 aaat a2)5 (F- Bounds Test) lasl

o Aglae (K (Slg dgghaie e ADle JalSill 3le o Lelil 3 (Bounds Test

Al i Sy IMp, Ep dliisd) clpiially EX aalill uital) o daghall dal) i@l

Byseall 0S5 Cumy AV Cpadsalll A IMp, Ep dalill cystally Jisdl EXP el
S UKl e ool JaY) ¥ sledd dalal

q q q

AExr; =By + ZﬁuAEXTt—i + Zﬁzi AEpe; + Z.BSiAImpt—i
i=1 i=1 i=1

+ et BEE mEs EEE SEE EES EEE SN ESS EEE EEE ESS EES EEE NS EES BN EuE mmwow (1 - 3)

q q
AEpe =po + Z B1i AED;— Z B2; AExT_;
i=1 i=1

a2 TSRS (7R3 )
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q q
Almp, =fo+ ) fudlmpe; ) fa ABxr,
Lgyal go L Ally s el dishll Ja¥) cildas 1= fo= f Jics Cum
el peamgs (7) o8y Jsaadly cliianall clpiially il il (o

ARDL Long Run Form dishll Ja¥) cilalea 5038 (7) a8y Jsan

Jilwall paiall | Prob. | t-Statistic | Std. Error | Coefficient gagail
EP 0.32 1.03 0.03 0.03 ARDL (4,1,4)
IMP 0.69 0.39 0.02 0.01 Exr, = f (Ep,, Imp,)
ARDL (1,4)
Exr 0.00 9.87 1.17 11.61
Ep, = f (Exr,)
ARDL (4,4)
Exr 0.00 11.83 1.95 23.18
Imp, = f (Exry)

Eviews 12 Slasy) malind) ahaiiul Gl dee 1 jriadll

I zisalll 3 Imp, Ep Aiieed) il cilabes 5L of 233 Giledl Jganl (00

Los Lilian) digine ye gl dmge Cipeall jawe b Culall jaall 5puidlly ARDL (4,1,4)
G zisall Basa at) zisal) it Gu dashll JaY) 8 ADL) Lk pae e asm
gisalll i bl b calall el udall s EXR itcsall puiial) dabea 5)L5) el (n
On aadg @b Loy dala®®¥) dylill ae ity Lilas) diginag Lage ARDL (1,4) AU
@G % 1 daiy Cipaall a3 sl Oy cibalially Capall e on iyl Ble 53y
0 B3sm 7 dgalll acdly Al o2 8 4xdsi 3 Ly % 116 duayy clpbial) 83l )
Las disine z3saill F-Statistic dad culSs % 60 Mo R? waaill Jalew by Cus dlle
sl ddly EXP Jaisal) i) dabee 5LE) el SIS uad) 3l s3sa e Juy
ol L sag Lilias) diginag Linge ARDL (4,4) Gl z3gaill & Clalgl) 8 Caalal)
OsSs Ay «lyllly Cpaall s (g daSe Ao d9ag e dxdg 0 Lag aleaBY) doylaill as
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:(2020-1971) & jehl) S gl yint§ 50 (55Kl k) o ol ik
(ARDL) a8 39b sladil Gl jad 93 (g shaidf Zage

L (Aae Javy 9 e aae lgie liain) Kar Y ddlendy e lylgll 0sS lld 3
lealiy b Jay chabal) alaae of Cun ebilis GlBla @yl chalall J<a Ll ae
1 daaiy Copeall e 803 asill SLai®DU lalsl) lls adl (o 233 Lae 53500 alesg Slga
Cun cdlle i Bagan clld aoy magaill audly %0 23,18 Loy Gl 53l ) a5 %
Baga Ao Ju Las Ligine z35aill F-Statistic dad cilSs % 81 (Msn R? maail) Jalaa gl
dall 7 dgall

sl Ja¥) clide a8 7.2.6
oY) e i 2 DA e ) Wil st 7 3508 Alalal Aalal) Al
M) (KA e 0S5 ppadl

q q q
AExre =fo+ ) fuibExr i + ) Boy AEpe_+ ) By, Almp,
i=1 i=1 i=1

q q
AEp,=Fo+ ) fuibEpes ) Bo ABxr_; +e; BCTe,
i=1 i=1
q q
Almpe =By + ZﬁliAImPt—i Zﬁzi AExt—; +o¢q ECTe—4
i=1 i=1

a8 Ly sl cldadll B1= fo= B3 ccbuaiall J¥) B A Jids Cum

ey ol monaill Jales ECT clighall a1 3 il JaY) e Jaawill Aoy 01 ¢ yacadll
(1-4) dslad) 3 lylslly chalall e Bl Al chunll cew)ll Giyall o s
ol gl o de pug ¢(2-4) Aabaall (& Copeall jau (A juaall Shaliall CaS Aoy
ARDL Error baall mosai z3sa U (gay (3-4) dlled) 3 Cipall jou b
ECM i) DA (e 0 g il Ja¥) dlslas 1aas 5y Correction Regression
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O e Al 4] ciliasi Lo 2S5 Lo sa5 dunse Lgiad ) V) Lesiaa o2 il Regression
(Banerjee, Laaill JaY) L8539ase ye Jallg Jushall JaY) 8 Lahia e JalSill de
(Bannerjee, A., J. , Dolado, & R. Dolado, J. J., Galbraith,, & Hendry, 1993)

LAY da maags (8) o) JsaallsMestre , 1998)

il JaY1 Gilalaa 3 (8) a8y Jaa

Prob. | t-Statistic | Std. Error | Coefficient Gs gl
ARDL (4,1,4)
0.00 5.43 0.49 2.7 Exr, = f (Ep, Imp,)
] i ARDL (1,4)
0.00 4,23 0.129181 0.54 Ep, = f (Exry)
] i ARDL (4,4)
0.00 7.94 0.05 0.41 Imp, = f (Exr,)

Eviews 12 Jlaay! zalill aladinl bl dee : jread)

ARDL Js¥ zigail) & asll momas dales L) o Jaad gl Jgaad) e
dales slhe) (e a2l JedBDlal) diihaic pe e 55 Lae Lilas] diginag nsa (4,1,4)
Ligine zdsaill F-Statistic dad culSs % 73 iy z3saill digh Lpad dayy R? paal)
Aginss b ARDL (1,4) AN g igaill b (sl pmaats dales 5] g Laiy ¢(0.00)
sl Jalea dlis % 54 cialy dsshall Ja¥1 ) jaadl) Ja¥) e Jand ey ga Lilias)
J3 Laa z 390l F-Statistic disiae ae % 59 &b s z3paill Luass dush & jouski dn o R2
Auhll oda & axdgi o Loy ApabaiBY) Auplaill bl we (3s okl z3salll Baga e
Lsieas dule ARDL (4,4) &l zigaill b Uadll monas dales 5] cupels @l
slhe) ae % 41 s Jishll da¥) ) padll oY) e ol dejes iy clilias)
F-Statistic Lisiee e 30 % 81 i Cum z3saill Lig8 Ayt Ay R? 2aail) Jales

3gn e Ju Lae (0.00) zagaill
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gisal) cilaleal Sl N L) 8.2.6

Wy z3sall iladed Mgl hEaY) i 3 (CUSUM) kil PDla e
«(Brown, Durbin, & Evans, 1975) Slall Sl goendl ohe b
Sloll Gland S goanadl ol sy (M5 (CUSUM of Squares) sl
sldl e 08 b chlasy) el &3 ek L (Inclans C. & Tiao, G. C., 1994)
Glabea of e pab @3 (Ho) @iall Gl slasl g % 5 48 Jlae Jaly [3e z3ga
lSa) o (g zdgaill Cilalra bl e Jlally (H1) deadl (apdl) il s e 3 5al
Ay il Wias ) dalall gpe daball diajll 858l Joba o z3gaill Al Cilalaa o
gsanall of cuyglal allg FEDIA & il (LY daiis eiagi (10 €9 ¢8) Lunua il JISAY
O (Aol eyl Sl g ganall el = pan Lt % 5 3g0a Jala dhiay sl S)il
gl Ciagd Ally 2018 — 2012 55l S ARDL (4,1,4) Js¥) z3saill 8% 5 apaa
Vs 2015-2011 55l s ARDL (1,4) S8 73l XS (Ciyeal) joud Lasale
o=lalls ARDL (4,4) il z3gall bl Sl an cchalaall dad 3 g li)) cgsd
cSrad) SlaBY) & LI Alhe )y Lee Syl

(CUSUMS, CUSUMSQ) ARDL (4, 1, 4) zisall Sl iy cihladl (8) o3, J<a
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(CUSUMS, CUSUMSQ) ARDL (1,4) z3sail ISigll _lad) cilasl (9) &) J<s

12 15
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06 Y
0 mosmm e =
04 ~
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00 oo e v = = 10
02 s
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— = CUSUMof Squares 5% significance — = CUSUM 5% Slgnlficance

(CUSUMS, CUSUMSQ) ARDL (4,4) z3sail gl Ll cilasl (10) ) J<a
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Eviews 12 lasy) malind) alaiiul Galll dee 1 jrad)

Forecasting s:iill Ao zigsalll 588 L) 9.2.6
O V) dilias) AV @iy dugine z3saill claleag bedipe R? paail) (alea (355 8
& Laladl yuaallS QL) e waell A 53sone ol dbiaa (58 5l Lo z3gall 5,08
aaa g Aalgll CHLEAY) e il oz 3gall 558 HLad) aey SN Al Gl paie ad
¢us (Theil, 1966; Theil, 1965) Theil inequality coefficient Jii sacld A e
ol z 35l 538 bl Lla Bliaa (aslisll Theil Jalas) Theil 2 alall U cilblas] o
srall ) V) sl i ¢ua Theil UL, Theil U2 la Jil (Dlalee DA e gl
0588 ladgill i B gl U2 & UT cilS 13 Wl ¢z gaill (bl 505 508 1) Logia J<I
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(11) A gl J<a) ((Magdalena , Gani, Nikola, & Biljana , 2017) 4.t

ARDL (4,4) & ARDL (1.4) & ARDL (4,1,4) z3sall a5l 5,58 ,Laal (11) 3, JSa

ARDL (4,1,4) Js¥ gigaidl 5,8 o an bl cascagill JS8H Galyaiad e

oo 0L Leag <0.07 Jlss U2 dadiy 0.04 Jioa UL Jalaall dasf Cialy G € il

iy 250.05 s> UL ARDL (1,4) Sl zisaill (Dlalaall dad cials Laiy ¢ ieall

Cina o Jy e moaal) aalsll Bglatie 1,25 sa ity U2 dad (81 jall (e il

Caaly Cua dhaugia ARDL (4,4) GO 7 3gail) 3508 il a3 ¢ gatll e #3gaill 5y

V5 0.55 lss U2 dady  5aS IS speal) (e i lly 0.02 Nga UT Jaleall 2o
tall G maagy U Jgaally cranaall alsll (e il

(5a)) e zagaill 5y8) Theil UL, U2 Jalas :(9) 23 Jsas

51l daja | Theil U1 | Theil U2 z gl
. ARDL (4,1,4)
B N 0.04 0.07
il Exr, = f (Ep, Imp,)
... ARDL (1,4)
Az 0.05 1.25
Ep, = f (Exry)
. . ARDL (4,4)
idau 0.02 0.55
- Imp, = f (Exr,)

Eviews 12 Jlaa) melill Gilajie (e canld) dae 1
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ol L Ayl il pal Jiam

D) e yumn slaie) g duals 5u€ I8 (ranll bV e Luallad) il ol -
Gradl laidi¥) e Lol 2011 ol 25 Glaal el LS il chpaill Coaag
Jugia oo Jaall Jlea] Jane gy Gus tgpanl glaall hall Jae 83l (b agad Laa
Ghaball Chmia ol legine %o 10 g3 Jaea Yoo Ll 8 (2020-1971) s5all
28 &l lylsll aitipe sai g (853dl) Jacsgio % 8 Jaley Lo Voo Lle 19.4 &by Ljpead)
Yo 8 Jalay L J¥en bk
0.43 (e &) Cus sai Janas 4.25 (2020-1971) 553l Pla Ciyeall yous Jassgio gy =
Jasgia OIS Laiw % 3525 &l 55l HaT sai Jares 2020 ple 15.76 N 1971 ale 4
ale 3.14 (e a)) Cus sai Jare 4 6.65 (2020-1991) 85l DA Cipeall e
Lad aidl 5 Cus % 402 &l sall HAT sai Jare 2020 ple 4ua 15.76 ) 1991
Bl DS Ba e ST il
0o (1990-1971) s5dll slesi 3y (2020-1991) 55l o dulidl) duhal) il —
oo buld (2020-1971) 55l Man) b geiliny Adleial) DSa 2201wl o)
Al slady) i 53 SN Hlaai¥) z3ses e Al Cojiady 7 3sai (po ST alasia
ol LS il bl Ao iS5 (ARDL
lylslly chalially b il Cipall jru G dide JolS5 ABle a5ng o2, @
Aphaill ae il Lee duilaia e 3Dke il V) oghall Ja¥) 8 Aliies i
Dreailly Jaghall plal) ilelaa cupgls Cum (Auhall 038 b 4ndi o5 Leg dpaladY|
Ll iy 3kl 2 3sall Baga pty Gl daphaie e CBle
o nailly Jaghall GlaY) (8 a3l) e Bypaie dilaia jide JalSS GBle 35ay @
Gl e = dgaill 508 Chnia e ol uxiaS Cilyabially Jiise i€ Cipeall o
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% 11.6 Ay chaball 335 ) (5350 % 1 daey Cipuall jaas b puall of Cas
o 54 ialy Jishll Ja¥) ) el JaY) (e doaed ey o doshll oY) 3
Cipeal) jr G Aok Ao Jgag (e dad g 0 Loy LaleaiV) plaill ae (35 Lo 55
bl
o aailly Jashall GlaY) (8 a3l) e Bypa e dilaia jide JalSS GBle 35ay @
Cus (zdgaill daugie 55 58 ae il a8 lylelly Jse paieS Cipall jau
Ja¥1 8 % 23.18 Loty sl 50L5 535 % 1 Asety Capeall jras 5045
Lo say % 41 s dashll a1 ) peaill Ja¥) (e Jasd ey ga ashall
Cipall e Gn Ao ABLe gag e 4xdsi @0 Ly LalaB) Aphill aa (a)la
lie elia) (Y dlland) s Ilgll 0s€ @lld & Cand) 05 A5 (gl
Hagh lin Gl ly)lslly whaleall dSia b)) ae cld Aae b 3939 a0 a2
Lalil)l e Capall jrwg daals e Cilaylglly cbpalall o Ll oIS dale yguay @
Olabsadl 30 e Jlay Lae Lahyll Ciladgiy Loalamdy] Lpkill Lla Wil 52y
o A il clabd) Al et 8y Copeall e Slabiss 2ISH Znlal

aluagil) 2.7

B alal) (sl ilaace Jnis Cirgag 55 (o Ayl ) Cilini Lo g5
Sl g Gl @ IS Gyl e by ladll sl Sae e 2l (gadl)
o Lo Al am s Al
s 28 DA G Mol Jaall e IS el cpabiall sas Jane 68 o ana 0
gohaly gkt ailice Lo gag dadh 7 L) (il pacal ey ppaeail) (ajis aoiaill
Baas oo L @i Ll Axieadd) Clatiall e 5S we ¢ gpemall ZEY) (S
Gplall il clatia clybally zlaily SlisleSs flly Clasuiall Jio G
Akl
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LAlylgl e
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Cipeall o A g (JiaY) Ilgll pan Gy Capeall joas & S IS0 i 3

ey chball JSa (gradl @il ghall e il 0l Gpuanll anall il

laylglly chaliall G L) A Al Koy WS cclyylgl) (S0 Sy Cayeall e
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ARDL Enror Correction Regression ARDL Long Run Form and Bounds Test

Dependent Variable: D(EXR) Dependent Variable: D(EXR)

Selected Model: ARDL(4, 1, 4) Selected Modcl_: ARDL(4, 1, 4)

Case 3: Unrestricted Constant and No Trend Case 3: Unrestricted Constant and No Trend
Date: 04/04/22 Time: 16:46 Date: 04/02/22 Time: 22:06

Sample: 1961 2020 Sample: 1991 2020

Included observations: 26 Included observations: 26

Conditional Error Correction Regression

ECM Regression
Case 3: Unresricled Constant and No Trend WVariable Coefficient Std. Error  t-Statistic  Prob.
Variable Coefficient  Std. Emor  t-Statistic  Prob. e 5.061417  2.143341 2781367  0.0147
- 5061417 1301830 1579053 00004 EXR(-1)* 2705443 0.909972 2973104 0.0101
D(EXRC-1))  -3.174078  0.646877 -4.906772 0.0002 EP(-1) -0.095588  0.077011 -1.241222  0.2349
DEXR(Z) 3264391 0398145 -5457525  0.0001 IMP(-1) 0027328 0.075584 -0.361359  0.7231
D(EXR(-3))  -4498235 0811987 -5.536789  0.0001 DEXR(-1)) -3.174078  0.996397 -3.185555  0.0066
D(EP) 0057170 0075437 0757844 04611 D(EXR(-2)) -3.264391 0951334 -3.431381  0.0041
DME) 0235607 0080051 -2080624  0.0090 D(EXR(-3)) -1.498235 1.386406 -3.244530  0.0059
D(IMP(-1)) 0.150807 0.048402 -3.115756  0.0076 D(EP) 0.057170  0.106525  0.536679  0.5999
DIMP2) 0054382 1396132 01844 DIMP) -0.238602 0.122186 -1.952780 0.0711
DIMP(3)) A 0.061725 -3.512140  0.0035
CoifFqel) 2705443 0498005 5432554 00001 DIMP(-2)) -0.075924 0.067261 -1.128808 0.2780
D(IMP(-3)) 0216786 0.084491 -2.565794  0.0224
R-squared 0.730038 Mean dependent var  0.475925 . _ B .
Adjusted Resquared 0578184 SDD, dependentvar  1.620718 p-value incompatible with t-Bounds distribution.
$.E. of regression 1.052614 Akaike info criterion  3.224153
Sumsquaredresid 1772793 Schwarz criterion 3708036 Levels Equation
Log likelihood -3191309  Hannan-Quina criter.  3.363454 Rt s
Festatistic 4807507 Durbin-Watsonstat ~ 2.305162 Case 3: Unrestricted Constant and No Trend
Prob(F-statistic) 0.003168 Null Hypothesis: No levels
F-Bounds Test relationship
p-value incompatible with t-Bounds distribution. Test Statistic Value Signif ) o)
Asymptotic:
n=1000
F-statistic B.607853 10% 3.17 4.14
k 2 5% 3.79 4.85
2.5% 4.41 5.52
1% 5.15 6.36
Finite
Sample:
Actual Sample Size 26 n=35
10% 3,393 4.41
5% 4.183 5333
1% G.14 7.607
Finite
sample:
n=30
10% 3.437 4.47
5% 4.267 5473
1% 6.183 7.873

Null Hypothesis: No levels

t-Bounds Test relationship
Test Statistic Value Signif. 1(0) (1)
t-statistic 2.973104 10% -2.57 -3.21
5% -2.86 -3.53

2.5% -3.13 -3.8

1% -3.43 4.1
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ARDI, Error Correction Regression
Dependent Variable: D(EP)

Selected Model: ARDL(1, 4)

Case 3 Unrestricted Constant and No Trend
Date: 04/14/22 Time: 21:54

Sample: 19912020

Included observations: 26

|

ARDL Long Run Form and Bounds Test

Dependent Variable: D(EP)
Selected Model: ARDL(L, 4)

Case 3: Unrestricted Constant and No Trend

Date: 04/14/22 Time: 21:52
Sample: 1991 2020
Included observations: 26

Conditional Error Correction Regression

ECM Regession Variable Coefficient Std. Error  t-Statistic  Prob.
Case 3: Unrestricted Constant and No Trend I J10.67181 3.971606 -2.686967 0.0146
EP(-1)* -0.547115  0.132800 -4.119844  0.0006
Variable ~ Coefficient  Std. For  t-Statistic  Prob. EXR(-1) 6356536 1.633915 3.890371 0.0010
D(EXR) -1.479787  0.550716 -2.687025 0.0146
1067181 2020150 3643314 0.0017 D(EXR{-1)) -6.581007 1.985349 -3.314786 0.0036
K K D(EXR(-2)) -6.053782  1.868988 -3239070 0.0043
D(EXR) L4787 0320510 2852072 00107 D(EXR(-3)) -10.29221  2.543256 -4.046862  0.0007
DEXRC-L)  -6.581007 1826649 -3.602775 (0.0019
D(EXR(.Q)) 6.0537%2 1701391 -3.558138  0.0021 * p-value incompatible with +-Bounds distribution.
DEXR(3)  -1020221 2285316 4503624 0.0002
Colfg-F 0547115 0129181 4235262 0.0004 Levels Equation
Case 3: Unrestricted Constant and No Trend
Resquared 0595002 Mean dependent var  1.390476 : : —
Adjusted R-squared 0493752 S.D. dependentvar ~ 5.073446 Variable Coefficient Std. Eor t-Statistic  Prob.
SE. of regression 3.609812  Akake info criterion  5.604362 EXR 11.61829 1.176110 9.878575  0.0000
Sumsquared resid ~ 260.6148  Schwarz criterion  5.894692 - .
Loghielibood 6685671 Hanman-Quimm criter. 5687967 EC =EP - (11.6183"EXR)
F-statistic 5.876588  Durbin-Watson stat ~ 1.490986 Null Fypothesis: Mo levels
PI’Ob(F'StﬂﬁSﬁC) 0.0016% FfBouudf_i Ilest - relationship
Test Statistic “ralue Signif. (0D (1)
* p-value incompatible with t-Bounds distribution. — ¢ ssoman rons AR-E%E:: e
Sample:
Actual Sample Size 26 n=357 s 505
Yoot T30 eirs
Sampre:
™Null Hypothesis: No levels
t-Bounds Test relationship
Test Statistic Value signif. Q) 1)
t-statistic -4.119844 IOZ/ﬁ -2.57 -2.91
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1

ARDL Error Correction Regression ARDL Long Run Form and Bounds Test
Depandent Variable: D{IMP) lgelpﬂilf?%i\;arllﬂmaig

. CleCied Model: ¢ 4
Seleczd MOde}.' ARDL(, 4 Case 3: Unrestricted Constant and No Trend
Case 3: Unrestricted Constant and No Trend Date- 641422 Timme: 2201
Date: 04114/22 Time; 22:01 Semple: 1991 2020
Sample: 1991 2020 Tncluded observations: 26

Included observations: 26

Conditional Error Correction Regression

ECM Regression Variable Coefficient Std. Fvor  t-Statistic  Prob.

Case 3 Unrestricted Constant and No Trend c 2065 36T 63005 00000

. , _ IVP(-L)t 0412306 0.062097 -6.639668 00000

Variable Coefficient Std. Emor  t-Statistic  Prob, EXR(-1) 0557911 1242201 7604336 0.0000

DIMPLL) 02568 0145197 1750457 0.0976

C 2068534 3031260 -6.324007  0.0000 DIMPLY) 032275 033039 2421067 0.0277

DMP(L))  -0.235468 0.130862 -1.952192 0.0686 DI()H(EP)%D ?jg’l’;é gfggié :ggaﬁg ggg:g

DIMPCZ) 3275 DL23LE -L6S3ESS  O0LSL DEXRE) OGN 149190 26248 00000

DIMPCS) 036772 0134047 4231879 00006 DERRC) 1036650 1460824 7086633 0.0000

D(EXR) -1461530  0.380865 -3.837303 00015 D(EXR(3)) 1516184 1931751 7848757 0.0000
DIEXR(: -10.60139 1399082 -7.577391  0.0000

* pvalue incompatible with t-Bounds distribution.

-15.16184  1.846435 -8.211328  0.0000

CoinfBg-Lj* ~ -0412306 0.051885 -7.946077 0.0000 L?“'EL‘ Equation
Case 3: Unrestricted Constant and No Trend

1)

DEXR(Z))  -1036650 1394373 -7.434521  0.0000
)
1

Resquared 0.813685 Mean dependent var - 2.341009 Variable Coefficient  Std. Error - t-Stafistic  Prob.
Adjusted R-squared 0726007 8. dependent var 4838333

SEofregression 2532593 Akaike info criferion 4963789 EXR 118138 1938559 1183604 0.0000
Sumsquaredtesid  109.0385 Schwaezcriterion 5399284 EC=IMP- (33I816'EXR)

Log likelhood -55.52026  Hannan-Quinn eriter. 5.089196

F-satistic 9280404 Durbin-Watsonstet 2381461 T

Test Statistic Value Signif. () (1)

Prob(F-statistic) 0.000069

Asymplotic:
n—10060
F-statistic 28.71301 1096 1.04 .78
K 1 596 494 5.73

* p-value incompatible with t-Bounds distribution. b A

Acmal Sample
Size 26

Null Hypothesis: No levels
t-Bounds Test relutionship

Test Statistic value Signif. 10y K1)

t-statistic -5.63V66E 1094 -2.57 -2.91
596 -2.86 322

2.5% -3.13 -3.5

196 -3.43 -3.82
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The Impact of Covid-19 on the Moroccan Foreign Trade Balance:
Examining Effects of Income and Price Variables

Leila Zniber*
Ahmed Hefnaoui**
Rachida El Yamani***
Mounia Bettah****

Abstract

This paper seeks to analyze the structure and the evolution of Moroccan trade in goods and services
as well as the impact of the Covid-19 crisis on trade balance. It sets up the coverage rate and explains
the factors underlying its dynamics especially economic activity and price competitiveness.
A cointegration approach is used to assess to what extent the variations in this balance can be explained
by macroeconomic developments in Morocco as well as among its main foreign partners and by trade
prices. The results obtained show that Moroccan trade balance of goods and services deficit is also
due, despite cyclical dynamics, to structural origins.
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The Impact of Covid-19 on the Moroccan Foreign Trade Balance: Examining Effects of
Income and Price Variables

1. Introduction

Starting from the outbreak of the financial and economic crisis, and in a
global context marked by excessive external imbalances, the sources of external
vulnerability of the Moroccan economy increased alarmingly. Indeed, the deficit in
the balance of goods and services deteriorated to reach more than 114 billion
dirhams in 2018 against only 61 billion dirhams in 2007. In 2020, it has been
reduced to nearly 84 billion dirhams due to Covid-19, to get back to its 2010 value
before growing again to 116 billion dirhams in 2021.

The growing openness of the Moroccan economy has triggered a
considerable influx of imports of consumer products and intermediate goods, which
is coupled with the Kingdom's structural dependence on incompressible imports. At
the same time, the geographical concentration of Morocco's exports to European
Union countries reinforces the permanent risk of exposure to demand shocks.

Although the development of the trade balance reflects a process of
transformation of the productive apparatus, aiming to support major investment
projects and satisfy domestic demand, it is nevertheless a real source of concern in
terms of durability and sustainability of trade balance deficits in the medium and
long term.

The spread of the corona virus and the global economic meltdown question
the resilience of the Moroccan economy through its external dependence.
Therefore, the pandemic had a mixed effect on goods and services amid falling
household consumption and foreign demand, disruptions to global supply chains
and containment measures. In short, the decline in imports was greater than the
sharp decline in exports of goods, while the drop in services receipts —mainly
tourism revenues- was higher than the fall in services payments.

In the light of these developments, this study highlights the specificities of
Morocco's foreign trade balance of goods and services through the identification of
the economic and structural factors responsible for its deficit. We study to what
extent the variations of this balance can be explained by macroeconomic
developments in Morocco and its main foreign partners as well as foreign trade

-6-


https://context.reverso.net/translation/english-french/The+global+economic+meltdown

Leila Zniber, Ahmed Hefnaoui,
Rachida El Yamani, Mounia Bettah

prices, through the application of an ARDL model to quarterly data going from the
first quarter of 2007 to the fourth quarter of 2020.

2. Structural analysis of the trade balance: What are the effects of
Covid-19?

2.1 Astructural merchandise deficit alleviated by a decrease in demand during
Covid-19

The efforts made by Morocco within the framework of the various sectoral
plans have made it possible to promote a diversification of the national productive
fabric, leading to the development of the exportable supply. However, the measures
taken have not paved the way to contain the structural trade deficit in an attempt of
greater integration of Morocco into the world market.

This openness, which is shown by the liberalization of trade, the reduction of
the quotas applied to products subject to the common law regime and the facilitation
of trade procedures, caused imports to progress at a rate higher than that of exports.

Figure 1: Development of the trade balance Figure 2: Development of imports (by products
2 groups)
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Source: Office des changes.

Morocco's merchandise trade deficit increased from 148 billion dirhams in
2010 to 206 billion dirhams in 2019, which is a widening of 58 billion dirhams?.
Energy products were responsible for nearly 35% of Morocco's goods deficit in
2019 compared to 45% in 2010. In turn, non-energy products saw their deficit
increase gradually, before stabilizing around a new level of 130 billion dirhams on
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average between 2016 and 2019 compared to 100 billion dollars between 2012 and
2015.

It should be mentioned that the trade deficit, as a % of GDP, has stabilized
since 2016 at around -18% after having reached -22% on average between 2007 and
2014. This decrease is due to the significant drop in the energy deficit following the
fall in the oil prices on the world market. However, the non-energy deficit remained
stable overall and close to -12%? of GDP.

Figure 3 : Merchandise deficit as % of GDP
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The outbreak of Covid-19 led to a significant decline in the merchandise
deficit, which stood at 160 billion dirhams in 2020 (or 15% of GDP) due to the
induced drop in imports of the various product groups, except those of food. The
decline mainly concerned energy and finished consumer products (-26 and -18
billion dirhams respectively). In 2021, imports show a notable recovery (+25%) to
exceed their pre-pandemic level due to world supply dynamics. Exports increased
at the same rate. Thus, the merchandise balance remained stable as a ratio of GDP
but dropped in value to -199 billion dirhams.




Leila Zniber, Ahmed Hefnaoui,
Rachida El Yamani, Mounia Bettah

Figure 4 : Development of main moroccan suppliers share in total non-energy imports
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While the geographical structure of Morocco's exports remained almost
stable in recent years, non-energy imports reveal some interesting findings. On one
hand, France experienced its weight decline sharply as the leading supplier, falling
from 19% to 14% of total imports between 2010 and 2019. This share fell further
in the post-pandemic phase to settle at 12% in 2021. While on the other hand, China
gradually increased its weight with a notable increase during the health crisis, to
stand at 14% in 2021. Similarly, Spain and Turkey globally consolidated their
position from 12% and 3% respectively in 2010 to 15% and 7% respectively in
2021.

2.2 A positive balance of services undermined by the pandemic

The balance of services shows a structural surplus, which has oscillated, since
2014, around 70 billion dirhams, before peaking at 94 billion dirhams in 2019. It is
mainly determined by the balance of travel, which constitutes, behind transfers from
Moroccans living abroad, the 2" source of current account financing.
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Figure 5: Development of services balance in Morocco
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After a favourable growth up to 2007, the services surplus decelerated due
to the slowdown or even the one-off drop in tourism revenues, particularly from the
French and Spanish markets, which together account for nearly half of revenues,
combined with the sustained increase in expenditure, mainly those of tourism and
tuition fees.

The sharp recovery recorded since 2014 has been propelled by the
improvement of travel, transport and other business services revenues, in particular
offshoring incomes. Thus, the services balance strengthened in 2019 by 17 billion
dirhams.
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100 Figure 6 : Development of service revenue by principal allocations
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Due to the spread of Covid-19 and the preventive measures taken by the
Moroccan authorities, which led in particular to prolonged border closures, the
balance of services saw its surplus fall by a third in 2020 to stand at 64 billion
dirhams, then to 62 billion dirhams in 2021. In this regard, it should be noted that
travel exports collapsed by more than half (-53%) in 2020 and decreased further in
2021. Transport revenues also dropped (-34%) in 2020 and recovered slightly in
2021.

2.3 A slight improvement in the coverage rate of goods and services trade
optimized by terms-of-trade effect

Based on the developments raised previously, the balance of goods and
services recorded a chronic nominal deficit that has been significantly exacerbated
between 2002 and 2012, from -2.7% to -15.3% of GDP before gradually lightening
up to -8.6% in 2019 and worsening slightly in 2021.
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100% Figure 7: Development of the balance of goods and services expressed as coverage
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Expressed at a coverage rate, the balance of external exchanges has set on
an upward trend since 2013, with an increasingly marked rebound in value, driven
by the positive behaviour of the terms of trade. It was established at 74% by volume
in 2020 vs 82% in value. The significant decrease recorded in 2021 is mainly
explained by a volume effect, where real imports grew faster than real exports.

3. Modeling the trade balance in Morocco through conventional
determinants of flows: What could be the impacts of Covid-19?

3.1 Conceptual framework: Export and import sensitivity to income and price
competitiveness

Empirical analysis of export and import demand is based on the traditional
determinants of trade flows, namely price competitiveness and income (Goldstein
and Khan (1985)).

Indeed, relative prices influence competitive positions (market share) both
domestically and abroad. The intensity of domestic and foreign economic activity
explains demand and acts respectively on the volume of imports and exports. The
development of trade is thus attributed to an activity variable which influences the
demand for products (GDP, final demand, industrial production) and a
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competitiveness variable which makes it possible to take into account the impact of
the modification of relative prices of domestic tradable goods relative to foreign
goods, on the volume of exports and imports (Nivat, D., & Villetelle, J. P, 2002;
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Deutsche Bundesbank; 2001; BCEAO, 2013).

Table (1): Variables included in demand functions for exports and imports

Concept

In an open economy, the volumes of imports and exports
result from the consumer utility maximization within their
budget constraint, between locally produced goods and
imported ones, which are imperfectly substitutable
(Armington, 1969).

Used variables

Estimation of export and import functions by price
competitiveness and an income variable.

- The competitiveness variable (REER or terms of trade):
takes into account the impact of the change in the relative
prices of domestic tradable goods compared to foreign goods,
on the volume of exports and imports.

- The activity variable (in particular income, domestic and
foreign demand, the volume of world trade, etc.): allows to
capture the impact of variations in domestic and foreign
activity levels on the volume of trade. An increase in
domestic (foreign) activity is expected to increase imports
(exports), leading to a deterioration (improvement) in the
trade balance.

Basic equation

The demand for imported goods depends on the real income
of the consumer and the relative prices of imports compared
to the prices of local products.
Exports are an increasing function of an indicator of foreign
demand and the relative price of domestic exports to that of
competitors in export markets.

Theoritical basis

Agénor (1999): If domestic and foreign goods are imperfectly
substitutable, but conversely, capital mobility is perfect, the
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current account balance is determined by the balance of goods
and services.

Armington (1969): The hypothesis of imperfect substitutes
between the same goods of different geographical origin
enables the existence of intra-industry trade and avoids
describing an extreme specialization of production. For each
product category, demand is defined as a constant elasticity
of substitution function between domestic and imported
goods.

Goldstein and Khan (1985): Trade flows are essentially
explained by two demand factors: a competitiveness variable
and an income or activity variable.

Alfred Marshall (1923), Joan Robinson (1937) and Abba
Lerner (1944): According to the critical elasticity theorem, a
depreciation of the national currency will only have a positive
effect on the trade balance if the sum of the price elasticities
of the exports or imports is greater than unity. In response to
a devaluation, the trade balance may deteriorate before
experiencing an improvement linked to the volume effect (J-
curve). The immediate impact of a devaluation on the
nominal trade balance may be negative. This reflects the
unfavorable effect of the terms of trade which is linked to the
increase in the value of imports expressed in national
currency.

Laursen and Metzler (1950) and Harberger (1950): The LMH
effect states that a negative terms-of-trade shock would lead
to lower savings for a given level of household income since
consumers want to maintain their standard of living. This
decline in savings (increase in spending) will result in a
deterioration of the trade balance.

Dixit (1989) and Baldwin and Krugman (1989): The delay in
adjusting quantities to changes in relative prices is explained
by adjustment costs (trade relations take time to develop and
contracts are often made in a given period with purchase
commitments).

Source: Elaborated by the authors.
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3.2 Factors responsible for the variation of the external trade balance

In this paper, it is worth detecting the structural and cyclical factors
responsible for the development of Morocco's trade balance and how the health
crisis impacted this development. According to the export and import demand
functions which are based on the estimation of the income and price elasticity, an
increase in domestic (foreign) activity is supposed to increase imports (exports).
This can lead to a deterioration (improvement) of the trade balance. At the same
time, an increase in relative prices, approximated by the terms of trade, reflects a
loss of competitiveness which should have the impact of weakening the volume of
exports and increasing the imports but at the opposite, also a positive income effect
on the nominal balance. Therefore, it becomes useful to analyse the development of
each of these determinants before estimating the model.

3.2.1 An expansion of the growth differential between Morocco and its
partners

The worsening of the nominal deficit of the balance of goods and services
of Morocco since 2007 is explained by the expanding of the growth differential
between Morocco and its main export partner countries®. This would have resulted
in a faster increase in national demand for foreign products in comparison with
foreign demand addressed to Morocco.

Figure 8 : Comparative development of real GDP Figure 9 : Gap between saving and investment
of Morocco and its main partner countries (index
1in 1990)
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According to another approach, called intertemporal, also known as the
absorption approach (Obstfeld, M., & Rogoff, K., 1995), the post-crisis
deterioration of the current balance is driven by the lack of national savings in a
dynamic investment between 2008 and 2018 (figure 8). This depletion comes from
a slightly faster increase in the final consumption expenditure compared to the gross
disposable national income.

The 2020 data shows a significant drop in investment as a result of the
pandemic. It fell by 16% against a drop in gross national savings of 9%, mainly
explained by a drop in gross national disposable income. The year 2021 showed
then a recovery is both indicators.

3.2.2  Aslight improvement of the terms of trade after a downward trend

The terms of the trade capture the fluctuations of the ratio of export price
and import price indices, resulting from a weighting of products exchanged
according to their quantity.

An increase in the terms of trade is supposed to result in an improvement
in nominal trade balance, although this impact is mitigated while considering price
variation impact on the volume traded.

1.90 Figure 10 : Development of terms of trade (Basis 1 in 1990)
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The development of Morocco’s terms of trade reveals small fluctuations
over the period 1990 and 2020, with an index between 0.91 and 1.11. Nevertheless,
it is worth noting that this indicator has been first set in a slightly downward trend
between 1998 and until 2012, before stabilizing and then starting rise from 2015, in
particular with the decline in the price of imported energy products.

4. Model estimation
4.1 Data and specification

In the analysis of trade in goods and services, the coverage rate (CR)
corresponds to the ratio of exports of goods and services in relation to their imports.
It depends on domestic demand for goods and services (GDPm), measured by the
Moroccan real gross domestic product, foreign demand, measured by the weighted
average of the real GDP of the main partners (GDPp), and terms of trade (TT). The
latter is obtained by using the export and import price indices which is calculated
by dividing the current value of each of these flows by its value at constant prices.

A Dummy variable has been added to the model (Cov19) starting from the
second quarter of 2020 in order to consider the effect of Covid-19, where it takes
the value 0 before the covid-19 crisis, and 1 since the covid-19 crisis. Thus, the
relationship can be expressed in semi-logarithmic form as follows:

CRi=aIn(GDPmy) + b In(GDPp;) + ¢ TT¢ + d Cov19; + u;

The data used for the various aggregates are quarterly from Q1-2007 to Q4-
2020, from the High Commission for Planning (HCP), except for partners’ GDP (or
foreign GDP) which is calculated by the authors, supplied by the World Bank data*.

Foreign GDP was obtained by calculating an average of Moroccan main
partners GDP, weighted by the recalculated weight of the latter in the Kingdom's
exports over the period 2007-2020, knowing that the sample represents 79% of total
merchandise exports, for which the structure by country is available unlike services.
The countries selected are assumed to represent 100% of exports. They are
presented with their weightings in the following table:
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Table (2): Main partners of Morocco (Average 2007-2020)

Countries Weight in sample
FRANCE 28%
SPAIN 27%
ITALY 6%
INDIA 5%
BRAZIL 5%
USA 5%
GERMANY 4%
UK 4%
NETHERLANDS 3%
TURKEY 3%
BELGIUM 2%
PORTUGAL 2%
SINGAPORE 1%
CHINA 1%
RUSSIA 1%
JAPAN 1%
SWITZERLAND 1%

Total 100%

Source: Authors' calculations based on data from the
Office des Changes.

4.2 Stationarity test results and validation of the ARDL model

The modelling exercise required a series of steps:

Checking series stationarity

An ADF unit root test was performed on all the variables of interest. Except
the terms of trade (TT) variable which is stationary at level, all the series become
stationary after the first differentiation. Therefore, it is possible to estimate an
ARDL model.
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Table (3): Unit root results

Unit root Test CR LGDPm LGDPp TT
Trend & | ADF T-statistic= T- T- T-
Intercept | statistic 3,55 (>3,18) statistic= statistic= statistic=

(table)= P- 2,66 3,65 2,37
3,18 Value=0,0036 | (<318) | (>8.18); | (<3,18)
' ’ P-Value=
0,0116
5 Intercept | ADF T- T-
P statistic statistic= statistic=
(table) = 3,87 3,02
5 89 (>2,89) (>2,89) ;
' P-Value= P-Value=
0,0902 0,0402
None At 5%
level
Cointegration order 1(2) (1) 1(1) 1(0)

Validation of the model

A series of tests was performed on the ARDL residuals for the validation
of the model. The results of the robustness test indicate that the errors are not
autocorrelated, they are also homoscedastic, so the model is well specified.

Table (4): Diagnostic Analysis

Diagnostic test p-values Result

Breusch-Godfrey LM 0,8595 No evidence of serial correlations
Breusch-Pagan-Godfrey | 0,6193 No evidence of heteroscedasticity
Ramsey RESET test 0,7052 Model specified correctly

Then, the estimated ARDL model (1, 0, 1, 1) is overall good and explains
80,28% of the real coverage rate dynamics in Morocco, from Q1-2007 to Q4-2020,
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Bounds test results and ARDL long run

A co-integration test has also been performed for all the variables:
CR, LGDPm, LGDPpand TT, and, which have different order of integration. While
the Engle and Granger and Johansen cointegration tests are inefficient, the bounds
test for cointegration (Pesaran, 2001) is more appropriate.

Table (5): Bounds test results

Test Statistic Value k

F-statistic 5,1827 4
Critical Value Bounds

Significance 10 Bound 11 Bound
10% 2,01 3,1
5% 2,45 3,63
2,5% 2,87 4,16
1% 3,42 4,84

The bounds test results reveal the existence of cointegrating relationship
between the variables of interest. The value of the Fisher statistic (F =5,18) is greater
than the upper bound value (=3,63 at 5% as level of significance). This makes it
possible to estimate the long run effects of the variables LGDPm, LGDPp and TT
on CR.

4.3 Long-term coefficients and short-term dynamics

Due to the fact that Morocco's supply capacity requires a certain volume of
imports, and the supply capacity of the main partners generates demand for the
Kingdom's exports, which is impacted respectively by the relative prices of imports
and exports, it becomes possible to assess the sensitivity of the nominal balance to
the development of supply capacities and prices. The estimation of the coefficients
of equation by an ARDL (1,0,1,1) model yields the following results:
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Table (6): ARDL Cointegrating and Long Run Form

Short-term relationship

Cointegrating Form

Variable Coefficient | Std, Error t-Statistic Prob,
D(LGDPP) 0,277294 0,119550 2,319480 0,0247
D(TT) 0,479811 0,061669 7,780387 0,0000
Cov19 0,001909 0,014496 0,131662 0,8958
CointEq(-1) -0,295219 0,062902 -4,693278 0,0000

Long-term relationship

Variable Coefficient | Std, Error t-Statistic Prob,
LGDPM 0,450785 0,301184 1,496706 0,1410
LGDPP -0,413590 0,562822 -0,734851 0,4660
TT 0,631598 0,042819 14,75037 0,0000

The Error correction term, here represented as CointEq(-1), is statistically
significant and negative with an associated coefficient estimate of (—0,2952). This
shows the existence of a cointegrating relationship between variables and implies
that about 30% of any movements into disequilibrium are corrected for within one
period.

The results of this modelling exercise show terms of trade (TT) as the only
variable with a significant coefficient in the long-run. The short-term results show
that partners’ GDP (LGDPp) and terms of trade (TT) coefficients are both
significant and consistent with the expected effects.

In fact, an increase in partners’ GDP, suggesting improving foreign demand
for Moroccan products, is supposed to enhance Moroccan exports and thus the
coverage rate.

Regarding terms of trade, an increase indicate a faster growth in export
prices relatively to import price which is supposed to have a mitigated impact
1/deteriorate moroccan price competitiveness leading to weakening of exports
volume and strengthening of imports volume, thus penalizing the real coverage rate
(negative volume effect), 2/boost the value of exports increasing export revenue and
making imports relatively cheaper (positive income effect).
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In the long-term, the terms of trade have a positive effect on the coverage
rate. Thus, ceteris paribus, any increase in the terms of trade of one percentage point
respectively, leads to enhancing the nominal balance of goods and services,
expressed as a coverage rate, of nearly 0,63 points. In the short-term, an increase in
partners’ GDP of 1% leads to an improvement of this balance of 0,27 percentage
points.

The variable cov19, which captures the effect of the health crisis since 2020
seems from the modelling results to have no impact on the balance of goods and
services in terms of coverage rate. However, it has had certainly great impact on
other variables like moroccan exports driven by partners’ demand (LGDPp) and
moroccan imports driven by domestic demand (LGDPm). The stabilization of the
nominal balance in 2020 at 82% can be explained by growing terms of trade which
offset, the drop in real exports of goods and services (-15%), while real imports
declined by 12%.

5. Conclusion

Moroccan trade balance of goods and services deficit is, despite cyclical
dynamics, also due to structural origins. In fact, an important factor that may explain
the regularly negative contribution of Morocco’s foreign trade to growth is that
structural growth in Morocco is more vigorous than among its main partners. This
is attributed to a population-lag effect and an economic catch-up effect.

Furthermore, the high penetration rate of imports into domestic market
(47% for goods and 30% for goods and services®) questions the shortcomings of the
national productive system in terms of labor cost competitiveness, capacity for
innovation, technological absorption and construction of specialization profiles,
This is also reflected in export patterns, which suffer from problems related to low
diversification and low technology content.

Hence, a series of measures are necessary in order to correct these structural
external imbalances, aimed at coordinating the various public policy instruments
and laying the foundations for a proactive strategy. A judicious articulation between
trade policy and the various sectoral strategies implemented by Morocco should be
ensured to improve the specialization profile of the moroccan economy and
strengthen its resilience to competition.
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It also seems necessary to enhance the incentives for investment and export,
to develop a strategy for monitoring the international market, to adopt a proactive
approach for the promotion of exports and to exploit the Private-Public partnership
as a real management and organization tool to motivate all the players in the
development of national exports.

Continued conquest and opening up to new markets is required. This raises
the question of the performance of Morocco’s open trade policy, which has led to
several free trade agreements. However, the results obtained so far do not seem to
be consistent with the effort to liberalize tariffs.

To deal with this unfavorable situation, Morocco would benefit, without
shirking its trade commitments, from actively working to optimize its foreign trade
policy through a triple action: 1/ Conduct a comprehensive review of the free trade
agreements concluded and explore the best possible ways to promote a rebalancing
of trade relations with partners, 2/ Provide mechanisms and tools for the protection
of national production (competitive intelligence, anti-dumping mechanism,
standardization, etc,), 3/ and explore the opportunity to use a new doctrine for the
conclusion of free trade agreements, that favor regional groupings rather than the
bilateral approach and targeting Southern countries as a priority to prevent
asymmetric competitive shocks, Currently, Morocco would benefit from more
effectively mobilizing its African depth and its status as a hub and making it an
essential axis of its foreign economic policy.

Furthermore, better exploitation of tourism potential, in particular through
improved training in tourism professions and the strengthening of reception
infrastructures, could boost travel revenues, which represent one of the main
sources of financing the current account.
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Footnote

@ Figures are taken from the Office des Change foreign trade database. They take
into account FOB-CAF trade instead of FOB-FOB as well as temporary
admissions without payment, contrary to the nomenclature of the sixth
edition of the Balance of Payments and International Investment Position
Manual (BPM6).

@ The improvement observed in 2015 is mainly due to the significant recovery in
the balance of food products.

©® Weighting of foreign GDP is based of Moroccan exports structure by partner
country from 1998 to 2021 (available data from Office des Changes).

@ Global Economic Monitor.

® Source: Authors’ calculations based on HCP data.
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Estimating the Causal Effect of Father Unemployment on the Propensity of
Child School Dropout in Sudan

Obbey Elamin*

Abstract

Unemployment and school dropout are two major economic problems in developing countries
including Sudan. This paper estimates the causal effect of father unemployment on child school
dropout using cross-section data from the National Baseline Household Survey in Sudan in 2009.
We use a semi-parametric recursive bivariate probit model to control for the impact of the
unobserved confounders and the endogeneity bias. Our results show that father unemployment
increases child school dropout by 28 percentage points on average in the sample of all children. In
rural areas, however, the impact reaches 42 percentage points. Sudan needs to make substantial
reforms in the job-market regulations and structure and introduce policies related to job creation
and protection. More importantly, Sudan needs to activate laws that make basic education
compulsory, and to improve the education system structure.
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1. Introduction

School dropout is a common problem in developing countries including Sudan.
For example, in sub-Saharan Africa Majgaard and Mingat (2012) show that the
primary school intake is 96% for the children in the school entry age group but the
completion rate is only 67%. They brought attention to the problem of data
availability in the region to appropriately study the factors that lead to school
dropout. Additionally, the report argues that school quality and high household
education expenditures are some of the factors that lead to this stylised fact in sub-
Saharan African countries. Inoue et al. (2015), on the other hand, argue that there
are no "simple policy solutions exist" to the school dropout problem in Africa in
general. However, studies that examine the impact of parents’ or father labour
market input on children’s school dropout in the region are rare. In this research,
we attempt to understand the causal effect of father unemployment on child school
dropout at the microeconomic level in Sudan using cross-sectional data from the
National Baseline Household Survey in 2009 (NBHS-2009). The research attempts
to estimate the treatment effect of father unemployment on the propensity of child
school dropout for the sample of the household that is covered in the survey.

Based on the World Bank, the macroeconomic indicators at the period of the
NBHS-2009 survey show that the unemployment rate in Sudan increased from 13%
in the year 2009 to 15.2% in 2010 and then to 17.4% in 2011. During the same
period, the primary school enrolment rate dropped from 72.3% in 2009 to 71.1% in
2010 and then decreased to 69.5% in 2011. This indicates a strong causal effect
between unemployment and human capital indicators in Sudan. It is crucial,
however, to examine this causality at the microeconomic level to understand how
the job market status of the family members affects the education decisions in the
household. This information is important for economists, policymakers and
educators because it helps on designing policies that can mitigate the negative
impacts of unemployment and labour market shock on children and human capital
building the economy.

However, estimating the causal effect of father unemployment on child school
dropout is subject to an endogeneity problem. Both father unemployment and child
school dropout are affected by unobserved common factors, unobserved
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confounders, that make them determined simultaneously in the model. On one hand,
the general macroeconomic performance influences individuals’ labour market
inputs and education decisions, for example, the financial crisis of 2008-2009 (at
the time of the NBHS-2009 survey period), corruption, bad policies and
management and many other factors. On the other hand, personal and family-
specific characteristics such as preferences, valuing of education, ability, education
costs and opportunity cost and many other factors. The majority of these factors are
not observed in our data. Accordingly, using a probit or logit model for estimating
the impact makes the results subject to an endogeneity bias. The treatment effect
will be biased toward zero, which means that the probit/logit model might indicate
a very low or zero impact.

So, we use the recursive bivariate probit model to estimate the causal impact
of father unemployment on the propensity that children dropout of school. The
estimate is sensitive to the choice of the instrumental variables, where finding
suitable variables to serve as IVs is a usually daunting process when using cross-
sectional survey data. We find little support from the empirical literature in
economics to provide us with insights about possible valid instrumental variables.
So, we searched in our dataset for valid instruments and finally designed 5 sets and
estimated the model using each set as presented in Section 5. This process can be
considered also as a robustness check for our results in this research.

This research is motivated by the ambition to improve the living standard and
the well-being of individuals and households in Sudan. It helps in understanding the
problems that face human capital development and output production in the country
since education is a basic component of building human capital and employment is
the source of production. This paper reveals that Sudan in the period of the financial
crisis in 2008-2009 has lost very high potential human capital that would have been
crucial for development by now, due to the inadequate management of the country’s
labour market and education system during the crisis. Our paper contributes to the
economic research literature in Sudan and Africa and discusses a crucial problem
that is facing policymakers and economists. The practical and policy implications
of this paper are that it helps in finding appropriate solutions for educational system
problems that depend directly on the macroeconomic performance. This will help
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politicians in putting plans for sustainable economic development and for
educational system practitioners to improve the efficiency of the education system.

The paper is organised as follows, Section 2 presents a literature review that
covers some of the key studies that examine the impact of fathers’ and parents’ job
loss and unemployment on children’s academic achievement/progress and school
drop-out. The section also presents the relevant studies that considered school
dropout decisions in Africa and the region. Section 3 describes the model and the
estimation technique that is used in this research, while Section 4 describes the data.
Section 5 discusses the model estimates and explains the results. Finally, in Section
6 we demonstrate our conclusions and set the recommendations for the research.

2. Literature review

The job market in developed countries, and particularly in Africa, is
distinguished in its structure, where it is characterised by the intensive use of low-
skilled workers (Teal, 2000), the public sector crowds out the private sector which
increases unemployment (Ranzani and Tuccio, 2017), and that the vast majority of
self-employed individuals are females (Lain, 2019). Emmanuel (2022) adds that the
job market and the human capital in Africa do not grow and develop with the
development of technologies and the industrial revolution. In sub-Saharan African
countries Fomba Kamga et al (2022) argue that political stability impact
unemployment rates, particularly for the youth population.

The characteristics of the job market in Sudan is not substantially different
than in other developing countries in Africa. However, the economic structure in
Sudan is based on a large agricultural sector and a small industrial sector. Ahmed
and Awadalbari (2014) using Okan’s law, argue that there is a long-run relationship
between real GDP and unemployment rate, which indicates that a high
unemployment rate is associated with low GDP growth. However, Mustafa (2013)
claims that the openness of the Sudan economy and oil revenues had negative
impacts on unemployment rate, but ignores the consequences of the global financial
crisis in 2008-2009. In a comprehensive review of the job market in Sudan, Nour
(2011) shows that the political instability and the continuing civil wars are the two
factors that specifically affect the economy and increased unemployment rate in the
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country. Additionally, Nour (2011) claims that the education vertical and horizontal
mismatch is prevalent in the job market in Sudan, due to a shortage in the policies
that motivate job creation and development and that organise the education system.

Lam et al. (2011), on the other hand, find that the youth in the households
that experience negative shock in the job market is about 12 percentage points less
likely to progress academically. Parents’ unemployment causes poor health in
children (Pieters and Rawlings, 2020) and has significant effects on later life
welfare and satisfaction that extend to young adulthood (Nikolova and Nikolaev,
2021). Jurges et al. (2022) find that shock can make long-term negative impacts on
families on the educational attainment of the children. Similar results are found by
(Fischer et al., 2022; Ruiz-Valenzuela, 2021; Saad and Fallah, 2020).

Parent(s) job loss and father unemployment in particular impose many
burdens on families, which can lead to negative consequences on the children’s
educational outcomes and future job-market inputs (Nikolova and Nikolaev, 2021).
McKee-Ryan and Maitoza (2018) identify three negative consequences of parents’
unemployment that directly affect children in the family, which are impact on
mental health, child development and educational attainment. They argue that
parents’ unemployment increases learning difficulties for the children. This impact
on child academic performance is studied further in economic (Mérk et al., 2019;
Ruiz-Valenzuela, 2015). Ruiz-Valenzuela (2015) finds that father unemployment
reduces average child grade by almost 13 percentage points. Stevens and Schaller
(2011) find a negative effect on children’s grades and grade retention. Di Maio and
Nistico (2019), using data from Palestine, find that father unemployment increases
child school dropout by 9 percentage points. TUTUNCULER (2022) finds that
children of immigrant families are more likely to drop out of school.

As a natural outcome of compulsory education laws, studies in developed
and western countries mostly focus on the impact of parental job loss and father
unemployment on the school progress and achievement of the children at the basic
education level. Many papers, however, focus on the impact on the decision to
continue studying after finishing basic education (Hajdu et al., 2019), and post-
secondary and college enrolment decision (Hilger, 2016). Pan and Ost (2014) find
that parental job loss when the children were between ages 15 and age 17 decreases
the propensity of enrolment in college by about 10 percentage points. Oreopoulos
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etal. (2008) use Canadian data and find that children whose fathers had employment
shocks have 9% less annual earnings in adulthood compared with those whose
fathers did not experience similar shocks. In contrast, in developing countries
interest is directed more to examining the impact of parents’ or fathers’
unemployment on school dropout even before completing the basic education. This
kind of education interruption has more severe consequences, not only on children’s
future job market inputs and level of welfare, but also on the country’s economic
development (Gyimah-Brempong, 2011).

In Africa, Chinyoka (2014) examines the causes of school dropout in
Zimbabwe, without considering parent(s) job loss, and finds that poverty and
broken family, as well as children’s lack of interest in education, are the main
factors driving school drop-out. Similarly, Woldehanna and Hagos (2015) argue
that primary school dropout in Ethiopia is affected by shocks in the household but
without considering father or parent(s) unemployment in the model. Bedi et al.
(2004) examine factors such as school fees, curriculum, school availability, and the
expected benefits of education on primary school enrolment. Their results show that
at the lowest expenditure quantile a 100 percentage points increase in school fees
decreases the enrolment rate by about 12 percentage points. Generally, Iscan et al.
(2015) find that school fees in sub-Saharan Africa have reduced primary school
enrolment, but Ali and Soharwardi (2022) argue that the impact can extend further
and drive children to child labour. In India, Hoque et al. (2022) find a significant
effect of removing school fees on the propensity of child school drop-out.

Glick et al. (2016) examine the role of household shocks on children’s
school dropout in Madagascar and find a significant effect on health, asset shock or
death of a family member. Their results suggest that labour market ’rigidities’ do
not have an influence on child school enrolment or dropout, where the father job
loss variable is insignificant in their model. Krutikova et al. (2010), using a sample
from rural Tanzania, show that household income shocks have permanent negative
outcomes on education for children in the age group 7-15 years old. The impact of
father and parents’ education on school dropout of children is discussed by Mani et
al. (2009) who show that father schooling impacts child school performance in
Ethiopia.
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Dostie and Jayaraman (2006) find that school dropout decreases with
higher parental education levels as well as wealth. Household characteristics and
social backgrounds such as poor parents’ education, number of children and family
members increase the propensity of children to drop out of school (Farah and
Upadhyay, 2017). Moeeni (2022) finds intergenerational effects of economic
sanctions, where families reduce education spending due to the increase in living
costs. Sudan has been under economic sanctions for several years and this factor
likely impacted school dropout decisions from many families. In Sudan, school
dropout is examined by Fincham (2019), which concludes that most of the
significant factors affecting dropout are originated from home and are community.
However, this study focuses on girls’ school dropout in the Red Sea state only.

The recursive bivariate probit model is commonly used to estimate factors
affecting dropout decisions in the education system, for example, Di Pietro (2004)
in the case of Italy and Guimaraes et al. (2010) in the case of Brazil. Kuépié et al.
(2015) applied the model to estimate the factor that affects school dropout in Sub-
Saharan African countries and find a significant impact on poverty, gender
discrimination and weak performance at school. On the other hand, the semi-
parametric recursive bivariate probit model of Marra and Radice (2011) is used by
Elamin et al. (2019) to study the impact of private tutoring on parents’ work
decisions. Attempts to use the semi-parametric recursive bivariate probit model to
estimate the causal effect of unemployment on human capital variables in Sudan or
Africa have not appeared to us.

3. Econometric technique

Our interest is to estimate the causal effect of a dummy variable d, the father
unemployment indicator, on child school dropout which is represented by a dummy
variable s. Both d and s are defined as dichotomous variables for unobserved
continuous latent variables d* and s*. Due to the impact of common unobserved
confounders s and d are determined simultaneously, which causes an endogeneity
problem in the model. Then the estimated causal effect of d on s will be inconsistent
if the univariate probit model is used. Fortunately, the recursive bivariate probit
model provides a solution that allows for estimating the causal effect consistently,
by allowing for controlling for the observed confounders and accounting for the
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effect of the unobserved confounders simultaneously. The recursive bivariate probit
model is constructed from two equations that take the following form:

Si = I(adi +Wii'yr + X1 B+ Ep > 0); (1)
d; = I(Wi,2’Y2 +X;,' By + &2 > 0): (2)

where I(+) is an indicator function that equals 1 if the argument in the parentheses
is true and zero otherwise. Clearly the dichotomous variables are s; = ad; +
W;1'V1 + X181+ &1 andd; = w;,'y, +X;,'B, + €2. The vector w; 1 includes
the dummy variables that represent the categorical exogenous variables in the first
equation, while w;, in Eq 2 is the vector of the dummy variables in the second
equation. The vectors x; ; and x; , contain the continuous exogenous variables in
Eqg 1 and Eq 2, respectively. The coefficient vectors are defined as y; and 8, where
J = 1,2. The vectors w; , and x; , include the instrumental variable in addition to
the variables appearing in w; ; and x; ;.

The error terms in the equations are assumed to follow a bivariate normal distribution with
mean 0, unite variance and correlation between the errors equals p, i.e.

(&)~ NGo,3), 3)
€i2
where Z is a 2 X 2 the covariance (correlation) matrix with main diagonal equals 1 and off-
diagonal value p.

The model is estimated using the maximum likelihood method that maximizes the function:

n
Log(L) = .Zl(pz (ti1,ti2.P) (4)
=

where t;; and t;, are linear functions on the variables and the coefficients as defined by
Greene (2012). &, is a bivariate standard normal cumulative distribution function. The
recursive bivariate probit model identifies the four possible outcomes of s and d variables,
which are (s; =0,d; =0), (s;=1,d;=0), (s;=0,d;,=1) and (s; =1,d; =1), to
estimate the joint probability of the endogenous variables conditional on the exogenous
variables. The marginal probability of d; is given directly using univariate normal
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cumulative distribution function, see Greene (2012). The log-likelihood function can be
expressed as:

n
1(8) = _Zl{sidipll,i +5:(1 = dy)p1o; + (1 — s)dipoy,
i=
+ (1= s)(1 = d)poo,i}»

(5)

which is maximized with respectto 8" = (a,v1',v2", B1', B2', p)- Prmym, ;, Where m; and m,
are either 0 or 1, are the probabilities of the possible four outcome that are defined above.
The coefficient of primary interest in the model is « in Eq 1, which captures the treatment
effect. The correlation coefficient between the error terms, g, indicates the strength of the
endogeneity problem in the model. The closer the absolute value of 5 to 1 the stronger the
endogeneity problem in the model, which makes the estimator of a inconsistent if the effect
of the unobserved confounder is ignored.

Our interest is to consistently estimate the parameter «, the correlation coefficient p and the
coefficient vectors y; and B;, denoted as &, the correlation coefficient p and the coefficient
vectors ¥; and B ;- Then estimate average treatment effect, §, using the cumulative standard
normal distribution function , ®, as follows:

= d’{& + w1V + Xi,1,ﬁl} - <l>{wi,1'f(1 + Xi,1'§1}- (6)

The delta method is used to estimate the standard error of the ATE from the recursive
bivariate probit model and then the 95% confidence interval is constructed.

Chib et al. (2009) show that inappropriate detection of non-linearities in the recursive
bivariate probit model impacts the quality of the results and accordingly the ATE estimate.
One major outcome is that the joint density of the error terms can appear as non-Gaussian
even when the data generating process is Gaussian, which incorporate risks of having
misspecification problem in the model. To overcome this problem Marra and Radice (2011)
developed a semi-parametric specification for the recursive bivariate probit model by using
non-parametric functions for smoothing the continuous covariates as follows

K1
s; = 1<adi +wii'y: + kzlfkl(xi,ml) +é&q1> 0), @)
el

K3
di=1 (wi,z'vz + 3 fio (Yo, ) + 812> 0). (8)
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The functions f;, and f., are unknown smooth functions but can be approximated using the
penalized regression splines. K; and K, are the number of continuous independent variables
in Eq 7 and Eq 8, receptively.

The semi-parametric specification flexibly controls for the effect of the continuous
independent variables in the model and it does not require using forms such as quadratic or
cubic. However, the estimation procedure includes a trading-off between fit and smooth and
uses penalties during the model fit. The optimum coefficients and smoothing parameters are
achieved by maximising the so-called penalised log-likelihood function that is given as:

1
[(8), = 1(8) —58'S;S, )

where §; = 2,2,:121,51’::1 Sk, and that S, are square positive semi-definite matrices that are
known and measure the roughness of the smooth terms in the model.

The average treatment effect is directly estimated using the formula:
~ Kl ~ Kl ~
6=® {@ + w1+ kZ 1fk1(xi,1,k1)} -® {Wi,llfh + kZ 1fk1(xi,1,k1)}- (10)
1= 1=

In contrast to the fully parametric estimator, the 95% confidence intervals for the semi-
parametric estimator are constructed using Bayesian simulation from the posterior
distribution of coefficients and the smoothing parameters. In this research, we compare the
estimates of the average treatment effect from both techniques as presented below.

Testing for the absence of endogeneity, i.e. testing the homogeneity of the treatment, is
equivalent to testing the null hypothesis that the correlation coefficient between the error
terms in the equations equals zero. So, the null hypothesis H,: p = 0 could be tested against
the alternative hypothesis Hy: p # 0 using the Wald test by computing the test statistic as
follows:

—2

p*
I (1 1)
Var(p®)

which is under the null hypothesis converges to a chi-square distribution with 1 degree of
freedom and that p* = %log[(l +p)/(1 - p)l.
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4. Data

The National Baseline Household Survey (NBHS) was conducted by the Central
Bureau of Statistics in the Republic of Sudan in 2009 and covers many educational,
employment, health and welfare measures. The data is obtained from the Central Bureau of
Statistics website in 2014. The number of households in the survey is 7913 with total
household members of 48845 individuals. The questions about school absence/dropout
targeted the children in the age group 6-15 in the sample. The school dropout dummy
variable takes a value of one if at least one reason for not attending school is specified. We
include only the children living with their parents with the father being the head of the
household. Accordingly, children who are living in extended families, where the head of the
household could be a grandfather, an uncle, a step-grandfather or any other person in the
family; children who are living with a mother head of household; and children who are
living with relatives, are all excluded from the analysis. Additionally, we have dropped all
the cases with missing values. Thus, the final sample size contains only 10650 children.

The set of the independent variables includes child age, male dummy, number of
household members, number of children in school age 6-16 in the household, the share of
per-capita education expenses from the total per-capita expenditures, the share of house-
related expenses, the log per-capita total expenditures, a dummy that equals 1 if the mother
lives in the same household, an urban area dummy variable, and state dummies variables.
In the fully parametric recursive bivariate probit model, we use the quadratic form of child
age.

Table 1 presents the summary statistics for the child’s school dropout indicator, the
father’s unemployment indicator and the covariates that are used in the model. The dropout
rate is about 30% in the sample of all children, but in the rural areas, it is more than double
the rate in the urban areas, where it is 36% compared with 14.8% in the urban. Similarly,
the father unemployment rate is 18.2% in the sample of all children, 13.5% in the urban and
increases to 20% in the rural. The sample means of the covariates are balanced in the
treatment and control groups that are determined by the father’s unemployment status. This
ensures that the overlap of the treatment condition is satisfied in the model, which reduces
the bias in the final treatment effect estimate.

The summary statistics in Table A2 show that the father education level is not stated
for about 42% of the children in the sample, which is equivalent to 4480 cases in our sample.
Table 1 presents the t-test for mean equality in the treatment and control groups, only two
variables are weakly balanced, the number of households and log household total
expenditures. Additionally, the distribution of father education level is not balanced in the
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father unemployment status groups, except the primary school/Kalwa® and the secondary
school dummy variables, which are balanced in the urban and rural sub-samples also. This
makes using the dummies for all the categories of father education level in covariate set in
the model unsuccessful. As being unbalanced variables in the treatment and control group
this will make weak overlap at certain ranges of the covariate set, which affects the ATE
estimate. Thus, we include only the balanced dummies which are the father primary
school/Kalwa dummy and the secondary school education dummy.

Table (1): Summary statistics

Father job market status
Variable? mean | sd Employed | Unemployed Ho: %je — %, = 0°
mean | sd | mean | sd | t—value | p.value
Sample of all children
dropout 0.301 | 0.459 | 0.293 0.455 | 0.336 0.473
F. unemployed | 0.182 | 0.386
Age 10.20 2.847 10.18 2.848 10.31 2.839 -1.90 0.056
Male 0.526 | 0.499 | 0.528 0.499 | 0.515 0.500 | 1.10 0.276
HH members 8.210 | 2532 | 8.167 2.512 | 8.405 2.613 | -3.75 0.000
No. children 3.303 1414 | 3.310 1.420 | 3.270 1384 | 1.15 0.256
Sh. education 2.039 | 3.328 | 2.030 3.343 | 2.075 3.262 | -0.55 0.592
Sh. house 5.061 3.418 | 5.034 3.349 | 5.183 3.709 -1.75 0.085
log exp. 4.631 0.598 | 4.657 0.593 | 4514 0.609 | 9.55 0.000
Mother in HH 0.970 0.170 | 0971 0.167 | 0.965 0.183 1.40 0.156
F. primary 0.329 | 0470 | 0.331 0.471 | 0.321 0.467 | 0.85 0.406
F. secondary 0.101 | 0.302 | 0.102 0.303 | 0.0992 0.299 | 0.35 0.725
Urban 0.289 | 0.453 | 0.305 0.460 | 0.214 0.411 | 8.00 0.000
n 10,650 8,715 1,935

Urban sub-sample
dropout 0.148 0.355 | 0.149 0.356 | 0.145 0.352
F. unemployed | 0.135 | 0.342
Age 10.34 | 2.829 | 10.31 2.831 | 1054 2.805 | -1.60 0.110
Male 0.514 | 0.500 | 0.515 0.500 | 0.511 0.500 | 1.30 0.195
HH members 7.964 | 2.357 | 7.901 2.222 | 8.369 3.057 | -1.75 0.079
No. children 3.113 1.318 | 3.119 1.299 | 3.072 1.438 1.70 0.089
Sh. education 2.887 3.985 | 2.858 4.059 | 3.068 3474 | -1.60 0.105
Sh. house 5.100 3.723 | 5.052 3.572 | 5.407 4.567 -1.00 0.316

log(exp) 4.945 0.554 | 4.950 0.554 | 4.913 0.556 7.60 0.000
Mother in HH 0.976 | 0.154 | 0.977 0.151 | 0.969 0.174 | 0.90 0.356

() Kalwa is a traditional religious school that teaches Quran and basic Arabic language
and mathematics.
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Father job market status
Variable? mean | sd Employed | Unemployed Hy: %jo — %, = 0%
mean sd mean sd t —value p.value
F. primary 0.372 0.484 | 0.375 0.484 | 0.357 0.480 0.01 0.986
F. secondary 0.187 0.390 | 0.184 0.387 0.212 0.409 -0.35 0.740
n 3,074 2,659 415

Rural sub-sample
drop-out 0.363 | 0.481 | 0.356 0.479 | 0.389 0.488
F.unemployed | 0.201 | 0.401
Age 10.15 2.852 10.12 2.854 10.25 2.846 -1.60 0.111
Male 0.531 | 0.499 | 0.534 0.499 | 0.516 0.500 | 0.15 0.879
HH members 8.310 2.593 8.284 2.621 8.414 2.479 -3.75 0.000
No. children 3.380 1.444 | 3.394 1.463 3.324 1.364 | 0.65 0.500
Sh. education 1.694 | 2.953 | 1.667 2.901 | 1.804 3.149 | -1.00 0.320
Sh. house 5.046 | 3.286 | 5.027 3.247 | 5.121 3.437 | -1.80 0.070

log(exp) 4503 | 0.567 | 4.528 0.562 | 4.405 0.576 | 1.25 0.204
Mother in HH 0.968 | 0.176 | 0.969 0.173 | 0.964 0.185 | 1.00 0.326
F. primary 0.312 | 0.463 | 0.312 0.463 | 0.312 0.463 | 0.70 0.473
F. secondary 0.067 | 0.249 | 0.0661 0.248 | 0.0684 0.253 | -1.40 0.166

n 7,576 6,056 1,520

2 t-test for the equality of means in the father unemployment status groups, assuming unequal variance
to account for suspected heteroskedasticity.
bThe description of the variables is provided in Table Al in Appendix A.

5. Results

We estimate the recursive bivariate probit model using 5 sets of
instrumental variables which have been chosen after studying the correlations of all
the variables that can serve as 1Vs in the survey dataset. The valid IVs should be
correlated with the endogenous variable, d; , but not correlated with the outcome
variable, s;, and the error term,e; ;. The first set, denoted as 1V1, includes the
variables: father’s age; pre-capita household expenditure on sports equipment,
camping and outdoor recreation; a dummy of whether the household was subject to
a robbery, burglary or assault in the past 5 years. The second set, 1VV2 includes in
addition to the variables in IVV1; consumption of cooked food from vendors; and the
number of mosquito nets owned by the household a quantitative variable equals the
father’s consumption of tobacco and a dummy for whether the father is older than
the working age, i.e. father’s age > 65. IVV3 includes all the variables in the set V2
in addition to two new variables which are, the total number of rooms and dummies
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of tenure status of household dwelling. Set 14 includes in addition to the variables
in set IV3 a dummy variable for the group of children with a father education level
not stated. Set V5, adds a quantitative variable that equals the total number of
rooms, then in the last set, we add a dummy variable that equals 1 if the family owns
the dwelling. The last three sets attempt to utilize some of the information about the
father education level variable in the model in addition to the two balanced father
education dummies that are used as covariates.

Table 2 presents the estimated coefficients for the father unemployment
dummy using the linear probability model (LPM). These estimates are consistent
but the traditional problem of LPM is that the prediction may not be in the [0,1]
range. The OLS estimate indicates that father unemployment increases child school
dropout by 2 percentage points only and that the effect is significant at a 5% level
of significance. The two-stage least squares estimates suggest that the effect is
substantially higher and ranges between 22-40 percentage points. The endogeneity
problem is present in the model, based on j test statistics, which also indicate that
the exclusion restriction condition of the instrument variable is satisfied.
Additionally, the estimates seem to be highly sensitive to the choice of the
instrumental variables set. The LPM can capture the effect in the sample of all
children only, in the urban and rural subsamples the coefficient of father
unemployment is insignificant.

The estimates of the average treatment effect for the father unemployment
on child dropout using the fully parametric bivariate probit model are presented in
Table 3. The first column reports the ATE of father unemployment that is estimated
by the probit model, under the exogeneity assumption of the treatment and the
outcome. However, the test of exogeneity indicates that child school dropout and
father unemployment are both affected by common unobserved confounders in the
model, and that the father unemployment dummy is endogenous. In contrast to the
estimates from the two-stage least squares model, the bivariate probit model
estimates significant coefficients in the sub-samples. However, in the rural sub-
sample, the ATE becomes highly significant when the 1V sets that control for the
missing information about the father education level are used. All the models in the
table produced a negative estimate for the correlation coefficient between the error
terms, p.
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The results show that father unemployment increases the propensity of
child dropout of school by 33.3 percentage points. In the urban, the effect is only
21 percentage points. The marginal effects coefficients for all the independent
variables in the model are reported in Table 3 and in Appendix A in the Tables A3
to A5. The estimated marginal effect coefficients for the other independent
variables in the model are not sensitive to the choice of the instrumental variables
as much as the estimated coefficient for the father unemployment dummy.
Additionally, values of the estimated marginal effects are not largely different from
those estimated by the univariate probit model under the exogeneity assumption
except for the endogenous treatment dummy. This indicates that other covariates
are exogenous and that using the recursive bivariate probit model was appropriate
in this setting.

Table (2): Estimated coefficients of ordinary least squares and two-stage
least squares model®<

oLsS Two-stage least squares?
ivi [ vz [ va [ iva [ 1vs
All children®
F. unemployed | 0.030*** | 0.267*** | 0.348*** | 0.272*** | 0.275*** | 0.304***
(0.011) (0.094) (0.092) (0.091) (0.091) (0.090)
R-squared 0.234 0.197 0.167 0.195 0.194 0.184
RSS 1715 1799 1866 1803 1805 1827
F 144.0 135.6 130.1 1354 135.2 133.3
j stat. 25.47 54.40 188.4 195.5 198.8
p-value j 0.000 0.000 0.000 0.000 0.000
j stat. df 2 6 7 8 9
Urban sub-sample
F. unemployed | 0.015 0.037 0.146 0.025 0.033 0.063
(0.017) | (0.133) [ (0.126) | (0.122) [ (0.122) | (0.121)
R-squared 0.202 0.202 0.187 0.202 0.202 0.200
RSS 309.8 309.9 3155 309.8 309.9 310.6
F 21.54 2151 21.20 21.52 2151 21.46
j stat. 12.85 50.55 78.70 81.45 87.30
p-value j 0.002 0.000 0.000 0.000 0.000
j stat. df 2 6 7 8 9
Urban sub-sample
F. unemployed | 0.028** | 0.155 0.217** 0.200* 0.195* 0.231**
(0.013) (0.107) (0.105) (0.104) (0.104) (0.104)
R-squared 0.216 0.205 0.192 0.196 0.197 0.188
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OLS Two-stage least squares”
1V1 1V2 1V3 1V4 1V5
RSS 1374 1392 1414 1408 1406 1421
F 100.1 98.54 96.77 97.31 97.45 96.18
Jj stat. 32.48 41.91 139.6 145.0 149.4
p-value j 0.000 0.000 0.000 0.000 0.000
j stat. df 2 6 7 8 9

a. Coefficients of other independent variables in the model are not presented for
brevity but are available from the author on request. Robust standard errors in
brackets.

b. The instrumental variables are described in Section 5.

¢ Number of observations: sample of all children = 10650, urban sub-sample 3074,
rural sub-sample 7576

d s+ p < 0.01, ¥+ p < 0.05, *xp < 0.1.

The semi-parametric bivariate probit model estimates are reported in Table 4.
The confidence intervals of the estimated ATE and the correlation coefficient of the
error terms are constructed using 1000 Bayesian samples drawn from the posterior
distribution of the parameters. In contrast to the fully parametric model estimates in
Table 3, all the estimates of the semi-parametric model are significant at a 5% level
of significance. The 95% confidence interval is all in the positive domain for the
ATE and in the negative domain for the correlation coefficient and is narrower than
those constructed from the fully parametric bivariate probit model in Table 3.

However, similarly to the fully parametric models, the strongest rejection for
the exogeneity assumption appeared when set 1V5 is used, combined with the
highest estimate for the correlation between the error terms. Semi-parametric model
estimates are less disparate when different 1V sets are attempted, which indicates
that the model utilises the observed heterogeneity in the independent variables more
efficiently than the fully parametric bivariate model. Relaxing the functional form
of the continuous variables and using the smoothing techniques has improved the
quality of the results. In the sample of all children, the estimated effect is about 28
pp and increases to 42 pp in rural areas. This is slightly lower than the estimates
from the fully parametric model but the estimates of p suggest a stronger correlation
between the error terms. The unobserved confounders that affect both father
unemployment and child school dropout seem to be different in the urban areas than

-42-



Obbey Elamin

in the rural areas. The value of the estimated correlation coefficient between the
error terms is higher in absolute value in the rural areas subsample.

Table (3): Estimated ATE Using the Fully Parametric Bivariate Probit Model2?¢

Fully parametric bivariate probit model®

Probit

ivi | ave | va [ 1v4 IV5
All children®
- 0.024%* | 0.247%* | 0.268*** | 0.200%** | 0.293*** | 0.301%**
6 (0.010) | (0.061) (0.054) (0.055) (0.054) (0.050)
95% IC & {0.004, | {0.128, | {0.163, | {0.181, | {0.187, | {0.203,
0.044% | 03673 | 0374} | 0399} | 0400} | 0.399}
P -0.436 -0.474 0514 -0.520 -0.535
95% Cl p {-0.625, | {-0.641, | {-0.680, | {-0.683, | {-0.685,
0198} | -0.265} | -0.297} | -0.307} | -0.341}
Wald 11.79 17.20 18.09 19.11 23.39
P-value Wald 0.001 0.000 0.000 0.000 0.000

Urban sub-sample
= 0.015 0.199** 0.218*** | 0.211*** | 0.210*** | 0.217***

o (0.016) | (0.088) | (0.068) | (0.080) | (0.081) | (0.073)
95% IC 3 {-0.017, | {0.026, | {0.084, | {0.054, | {0.050, | {0.074,
0477} | 0372} | 0351} | 03673 | 0370} | 0.360}
p -0.534 | -0585 | 0567 | -0.565 | -0.585
95% Cl p {-0.836, | {-0.823, | {-0.837, | {-0.840, | {-0.834,
0016} | -0.174} | -0.074} | -0.060} | -0.136}
Wald 3.64 7.05 4.90 467 6.08
P-value Wald 0.056 0.008 0.027 0.031 0.014

Rural sub-sample
= 0.022* 0.220* 0.238** 0.299*** | 0.304*** | 0.307***

3 0.012) | (0.124) | (0.105) | (0.073) | (0.069) | (0.065)
95% IC 8 {-0.002, | {0.023, | {0.033, | {0.156, | {0.168, | {0.179,
0.046} | 0463} | 0444} | 0441} | 0441} | 0.434}
p 0388 | -0.426 | -0.552 0564 | -0.568
95% CI p {-0.754, | {-0.745, | {-0.780, | {-0.783, | {-0.776,
0.162} | 0052} | -0.194} | -0.221} | -0.250}
Wald 1.96 3.10 8.23 9.14 10.53
P-value Wald 0.161 0.079 0.004 0.003 0.001

a. Delta method standard errors are in the brackets. 95% confidence intervals of the
estimated ATE and p in curly brackets.

b. Marginal effects of the complete set of independent variables in the model are
presented in Tables 5 to 7 in Appendix 7.

The instrumental variables are described in Section 5.

¢ Number of observations: sample of all children = 10650, urban sub-sample 3074,
rural sub-sample 7576

d. *** p<0.01, ** p<0.05, * p<0.1.
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Table (4): Estimated ATE Using the Semiparametric Bivariate Probit Model®"¢

| V1 | v2 [ 1v3 | V4 | IvV5
All children®

F) 0.268 0.270 0.277 0.279 0.284
95%IC8 | {0.192,0.347} | {0.197,0.346} {0.206,0.351} | {0.211,0.351} | {0.220, 0.350}

p -0.522 -0.525 -0.539 -0.542 -0.552
95%CIp | {-0.640,-0.382} | {-0.638,-0.403} | {-0.639,-0.395} | {-0.653,-0.427} | {-0.654, -0.390}
Wald 40.21 42.20 45.29 46.27 50.68
P-value 0.000 0.000 0.000 0.000 0.000
Wald

Urban sub-sample®

o 0.284 0.295 0.287 0.283 0.289
95%1IC8 | {0.143,0.441} | {0.159,0.441} {0.144,0.437} | {0.143,0.445} | {0.151,0.426}

p -0.598 -0.622 -0.608 -0.601 -0.613
95%CIp | {-0.773,-0.285} | {-0.829,-0.384} | {-0.783,-0.324} | {-0.770,-0.338} | {-0.781,-0.284}
Wald 14.33 18.50 15.86 14.92 16.99
P-value 0.000 0.000 0.000 0.000 0.000
Wald

Rural sub-sample®

Fy 0.422 0.421 0.428 0.429 0.429
95%ICd | {0.382,0.461} | {0.378,0.461} {0.388,0.466} | {0.388,0.463} | {0.386,0.466}

p -0.767 -0.766 -0.781 -0.783 -0.783
95% CIp | {-0.826,-0.700} | {-0.831,-0.692} | {-0.841,-0.697} | {-0.847,-0.708} | {-0.849,-0.709}
Wald 180.17 179.77 202.93 203.98 206.34
P-value 0.000 0.000 0.000 0.000 0.000
Wald

a. 95% confidence intervals of the estimated ATE and p in curly brackets. The number of Bayesian samples

used to construct the confidence intervals is 1000.

The instrumental variables are described in Section 5.

b. Number of observations: sample of all children = 10650, urban sub-sample 3074, rural sub-sample 7576

terms of quality than that provided in the previous research in this field.

The causal effect that is captured in this research is extremely higher than
the effect that is captured in previous research that is available in the literature. Our
results are produced after appropriate control for the endogeneity problem in the
model and relaxing the restrictive parametric assumptions in the bivariate probit
model. So, the captured effect in this research is distinguished and improved in

-44-




Obbey Elamin

6. Conclusions and recommendations

This paper examines the impact of father unemployment on child school
dropout using the National Baseline Household Survey (NBHS) in Sudan in 2009.
School dropout is measured for children in the age group 6-15 years old. Child
dropout decisions and father unemployment are both affected by unobserved
confounders and are determined simultaneously in the model which generates an
endogeneity bias in the treatment effect estimate. Accordingly, the traditional probit
and logit models estimate the effect substantially biased toward zero. The paper
uses a semi-parametric specification for the recursive bivariate probit model to
estimate the causal effect of father unemployment on the propensity that children to
dropout of school. The estimate is sensitive to the choice of the estimation method
and the instrumental variables set that is used to control for the endogeneity
problem. As in most research that uses survey data, finding suitable variables to
serve as instruments in the model was a daunting process.

The estimated causal effect shows that father unemployment increases child
school dropout by 28 percentage points on average. In the rural areas, the estimate
is extremely higher, where it reaches 42 percentage points. This is a huge impact
that has many severe consequences on the country’s later economic performance
and human capital development. This deterioration in the standard of living and the
well-being of individuals was one of the factors that led to the Sudan revolution
against dictatorship in 2019, 10 years after the NBHS-2009 survey was conducted.
Sudan should make substantial reforms in the job-market regulations and structure
and the policies related to job creation and protection. More importantly, however,
Sudan needs to activate laws making basic education compulsory, build schools,
reduce school costs and improve the education system structure. These are
challenging in conflict areas, so having peace in the whole country is the first
requirement to apply the suggestions in this paper.

For policymakers, this research quantifies the effect of father unemployment
on child school dropout. It is very important to develop policies that reduce the
causal effect of macroeconomic shock on enrolment in basic education. The
education sector should be given permanent priority in all economic policies
irrespective of the business cycle. The federal government should put a target
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enrolment rate in basic education and work closely with the local governments in
achieving that targeted rate. Practitioners in the education sector need to develop
methods to mitigate the effects of household shocks and policies that prevent
students from dropping out of school. It is very important to conduct research to
examine the after dropping out status, child labour and research to examine how
dropped-out students can return to education and participate in human capital
development in the country again. The generation of children that is covered in this
survey are presumably workers in the job market now. The government needs to
apply policies and conduct active labour market programs to improve the skills and
knowledge of this generation, to compensate for the part of the training that was
missed as a result of the education interruption. The government can launch large
scheme re-training programs to attract the youth and young workers in the job
market to increase their productivity, employability and job market opportunities.
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Appendix A

Table (Al): Independent Variables Description

Variable Description

drop-out child school dropout dummy
F. unemployed father unemployment dummy
Age child age in years

Male child male dummy

HH members

number of household members

No. children

number of children in school age 6-16 in the household

Sh. education

share of per-capita education expenses from the total per-capita
expenditures

Sh. house share of house-related expenses
log(exp) log household per-capita total expenditures
Mother in HH if the mother lives in the same household dummy
F. primary father education level primary school/Kalwa dummy

F. secondary

father education level secondary dummy

Urban

urban dummy
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Table (A2): Distribution of Father Education Level by Job-Market Status
and by Urban and Rural

Father job market status
mean sd Employed Unemployed
mean | sd mean | sd
Sample of all children
No qualification 0.107 0.309 0.112 0.316 0.0848 | 0.279
Primary school/Kalwa® 0.329 | 0.470 0.331 | 0471 0.321 | 0.467
Secondary 0.101 0.302 0.102 0.303 0.0992 | 0.299
Post-secondary/diploma. 0.035 | 0.185 0.0328 | 0.178 0.0465 | 0.211
University 0.006 | 0.077 0.006 | 0.078 0.005 | 0.072
Not stated 0.421 | 0.494 0.416 | 0.493 0.443 | 0.497
n 10,650 8,715 1,935
Urban
No qualification 0.104 | 0.306 0.109 | 0.312 0.0723 | 0.259
Primary school/Kalwa® 0.372 | 0.484 0.375 | 0.484 0.357 | 0.480
Secondary 0.187 | 0.390 0.184 | 0.387 0.212 | 0.409
Post-secondary/diploma 0.084 | 0.278 0.079 | 0.269 0.120 | 0.326
University 0.011 | 0.103 0.011 | 0.104 0.01 0.098
Not stated 0.241 0.428 0.243 0.429 0.229 | 0.421
n 3,074 2,659 415
Rural

No qualification 0.108 | 0.311 0.113 | 0.317 0.088 | 0.284
Primary school/Kalwa' 0.312 | 0.463 0.312 | 0.463 0.312 | 0.463
Secondary 0.067 0.249 0.066 0.248 0.068 | 0.253
Post-secondary/diploma 0.015 | 0.123 0.013 | 0.112 0.026 | 0.160
University 0.004 | 0.0628 0.004 0.063 0.004 | 0.063
Not stated 0.494 | 0.500 0.492 | 0.500 0.501 | 0.500
n 7,576 6,056 1,520

Kalwa is a traditional religious school that teaches Quran and basic Arabic language and
mathematics.
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Table (A3): Marginal Effect Coefficients of the Probit and the Parametric Bivariate Probit
Models for the Sample of all Children

Probit V1 V2 V3 V4 IV5
0.024%* | 0.247%** | 0.268%** | 0.290*** | 0.293*** | 0.301%**
0.010) | (0.061) | (0.054) | (0.055) | (0.054) | (0.050)
-0.267*** | -0.257%** | -0.255*** | -0.252%%* | -0.252%** | -0.251***

F. unemployed

e 0010) | (0012) | (0012) | (0012) | (0012 | (0.012)
o 0.012%** | 0.011%** | 0.0L1*** | 0.011*** | 0.011%** | 0.011%**
: 0.000) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
Male -0.061%%* | -0.057*** | -0.056*** | -0.055%** | -0.055*** | -0.055***
(0.008) | (0.008) | (0.008) | (0.008) | (0.008) | (0.008)
HH mempers | -0-014*** | -0.01557% |"-0.015%% |"-0,015*** | -0.015% | -0.015**
0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002)
: 0.022%*% | 0.025*** | 0.025%** | 0.025*** | 0.025%** | 0.025%**

No. children

0.004) | (0.004) | (0.004) | (0.004) | (0.004) | (0.004)
-0.033*** | -0.031*** | -0.031*** | -0.031*** | -0.031*** | -0.031***
0.003) | (0.003) | (0.003) | (0.003) | (0.003) | (0.003)
-0.005*** | -0.005*** | -0.005*** | -0.005*** | -0.005*** | -0.005***
0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
log(exp) -0.123*** | -0.107*** | -0.105*** | -0.103*** | -0.103*** | -0.102***
0.008) | (0.009) | (0.009) | (0.009) | (0.009) | (0.009)
0.013 0.017 0.018 0.018 0.018 0.018

Sh. education

Sh. house

Motherin HH | 053y | 0.023) | 0023) | 0023) | (0.023) | (0.023)

o primary | 0087 | 00805 | 0079 | 0078 | 0078 | 0077
: 0.009) | (0009 | (0009 |(0009) |(0.009) | (0.009)
. secondary | 01637 | 015855 | 01675 | 01565 | 01655 | 0155

0.016) | 0.016) | 0.016) | 0.016) | (0.016) | (0.016)
Urban 20.087%%% | -0.076* | -0.075%* | -0.073*** | -0.073** | -0.073***
0010) | 0.010) | 0010) | (00100 | (0.010) | (0.020)

log likelihood | -5024 | -0701 | -0695 | -0694 | -0694 | -9689
b 0436 | 0474 | 0514 | 0520 | -0.535
5(p) 0.110 0.096 0.098 0.096 0.088

Sample size n = 10650.
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Table (A4): Marginal Effect Coefficients of the Probit and the Parametric
Bivariate Probit Models for the Sub-Sample of Children in the Urban

Probit 1Vl V2 V3 V4 IV5
F. unemployed 0.015 0.199** [ 0.218*** | 0.211*** | 0.210*** | 0.217***
(0.016) (0.088) (0.068) (0.080) (0.081) (0.073)
Age -0.225%** | -0.228*** | -0.228*** | -0.228*** | -0.228*** | -0.228***
(0.015) (0.015) (0.015) (0.015) (0.015) (0.015)
Age sq 0.010%** | 0.010*** | 0.010*** | 0.010*** | 0.010*** | 0.010***
' (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
o -0.020* | -0.020* | -0.020* | -0.020* | -0.020*+ | -0.020*
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
HH members | -0:010%** | -0.012°%% [1-0,012%%* | -0,012* | -0,012%** | -0.012***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
No. children | 0-010* 0.013** [ 0.013** | 0.013** | 0.013** | 0.013**
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
sh. education | 0-018*** | -0.018%%* |-0,018*** | -0.018*** | -0.018*** [ -0.018***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Sh. house -0.002 -0.002 -0.002 -0.002 -0.002 -0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
log(exp) -0.093*** [ -0,091*** | -0.091*** | -0.091*** | -0.091*** | -0.091***
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Mother in HH | 0026 -0.021 -0.020 -0.020 -0.020 -0.020
(0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
F. primary -0.048*** | -0.047*** | -0.047*** | -0.047*** | -0.047*** | -0.047***
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
-0.082%** | -0.083*** | -0.083*** | -0.084*** | -0.084*** | -0.083***
F.secondary | (0.017) (0.017) (0.017) (0.017) (0.017) (0.017)
log likelihood | -961.7 -2044 -2040 -2039 -2039 -2038
p -0.534 -0.585 -0.567 -0.565 -0.585
se(p) 0.223 0.166 0.197 0.202 0.179

Sample size n = 3074.
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Table (A5): Marginal Effect Coefficients of the Probit and the Parametric Bivariate
Probit Models for the Sub-Sample of Children in the Rural

Probit 1V1 1\V2 1V3 1V4 1V5
F. unemployed 0.022* 0.220* 0.238** 0.299*** | 0.304*** | 0.307***
' (0.012) (0.124) (0.105) (0.073) (0.069) (0.065)
Age -0.274*** | -0.264*** | -0.262*** | -0.253*** | -0.252*** | -0.252%**
(0.013) (0.019) (0.018) (0.018) (0.018) (0.017)
Age sq 0.012*** | 0.011*** | 0.011*** | 0.011*** | 0.011*** | 0.011***
' (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Male -0.080*** | -0.074*** | -0.074*** | -0.070*** | -0.070*** | -0.070***
(0.010) (0.011) (0.011) (0.010) (0.010) (0.010)
HH members -0.016*** | -0.016*** | -0.016*** | -0.016*** | -0.016*** | -0.016***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
No. children 0.025*** | 0.028*** | 0.028*** | 0.028*** | 0.028*** | 0.028***
(0.005) (0.005) (0.005) (0.005) (0.004) (0.004)
sh. education -0.039*** | -0.037*** | -0.037*** | -0.036*** | -0.036*** | -0.036***
: (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Sh. house -0.007*** | -0.006*** | -0.006*** | -0.006*** | -0.006*** | -0.006***
: (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
log(exp) -0.131%** | -0.113*** | -0.111*** | -0.102*** | -0.101*** | -0.101***
(0.010) (0.018) (0.017) (0.015) (0.015) (0.014)
Mother in HH 0.021 0.024 0.025 0.025 0.025 0.026
(0.028) (0.028) (0.028) (0.028) (0.028) (0.028)
E. primary -0.096*** | -0.090*** | -0.089*** | -0.084*** | -0.084*** | -0.084***
' (0.011) (0.013) (0.012) (0.012) (0.012) (0.012)
F. secondary -0.220*** | -0.215*** | -0.213*** | -0.207*** | -0.206*** | -0.206***
' (0.024) (0.025) (0.025) (0.024) (0.024) (0.024)
log likelihood | -4007 -7539 -7535 -7533 -7533 -7530
p -0.388 -0.426 -0.552 -0.564 -0.568
se(p) 0.248 0.211 0.150 0.144 0.135
Sample size n = 7576.
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