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Abstract

The study discussed the application of ARDL model on exchange rate
determinants in Sudan to measure the short- and long-run equilibrium
relationship during the period (1980-2016). The problem of study focused on
the following major question: what are the most important determinants of
exchange rate in Sudan in short and long run during the period of study. The
study aimed at; adopting modern methods to measure the impact of economic
variables on exchange rate in Sudan in the two runs, estimating the error
correction model to measure speed of modification in the short-run imbalance to
return to long-run balance . The study hypothesized that exchange rate and its
determinants are oriented towards the long-run equilibrium. The study also
hypothesized that there is a statistically significant direct relationship between
inflation and exchange rate, and a statistically significant inverse relationship
between each of (foreign exchange reserves, exports and South Sudan
secession) and exchange rate .The study hypothesized that there is a mechanism
to correct short-run imbalance to return to long-run balance. The study used the
descriptive analytical and econometric methods to measure the equilibrium
relationships between variables of the study. The study concluded several
findings, the most important are: There is a common integration between the
independent variables and the dependent variable. There is a direct statistically
significant relationship between GDP and exchange rate in long run, there is
inverse statistically significant relationship between each of (exports and South
Sudan secession) and exchange rate in long run .The findings of error correction
model showed an inverse relationship between each of (GDP, inflation and
exports), and exchange rate and it is statistically significant, (0.1190)% of short-
run imbalance annually medicated to return to long-run balance and that is a
slow mechanism to correct error of balance. The estimated model passed the pre
and post tests, estimated parameters are stable through the CUSUM test results,
so the model has a high predictability .The study recommended the following:
researchers should be provided with data. Financial and monetary policies
should be activated to reduce exchange rate rise.
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ipisadll ks 45 § ghadll 3-2-4
o Ay zisall i Als je b il Jelsill s o sSl) @ la) o sa) da 1l Gl
Oo el Aol Aagal) ) Al Hal) chlia 5 Cu el sld L) axy5 ¢ ARDL dyagia oladi
saill Je Whelua oSa Al Lady e o) i Ay 8 ARDL(1,1,2,1,1,0) & <l sadll u
:ggtm

AER; = ay + oy ER_; + a,LOG GDP,_ 1 + a3L0G INF,_; + 0(4FRt 1+ o5 Xioq

+ agSEP,_; + Z,BlAERt ; Z,BZALOGGDPt ; Z BsALOGINF,_

i= =0

ZM FRe1+ ZﬁsAxt 1 ZﬁGASEPt e

e

LAy Jad) msll) &y e 1 :LOG GDP

canzmill iy e 41 :LOG INF

) gggu\}@)u}s@:@qwﬁg@i Ut mniali 3 ga] Apuailly Sl

P
14 q q q

AER, = a + z BAER,_; + z B>ALOG GDP,_; + z B3ALOG INF._; + z B4 FRy_,

i=1 i=0 =0 i=0

q q
i=0 i=0
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: el il
icjsdl Al il 0 A sV dagie B8 gisall i &
ol ) i S Ol s Al 5ol 3 8 DA il

ARDL Long Run Form and Bounds Test Dependent Variable: D(ER)

daY) il
Ja ghall
Variable Coefficiet Std. Error t-Statistic Prob.*
nt
C 0.699404 0.405534 1.724649 0.0986
ER(-1)* -0.119037 0.075487 -1.576921 0.1291
LOG(GDP(-1))| 0.097975 0.029291 3.344884 0.0029
LOG(INF(-1)) | -0.051037 0.070301 -0.725977 0.4755
FR(-1) -1.70E-05 1.05E-05 -1.612150 0.1212
X(-1) -0.008242 0.002093 -3.936940 0.0007
SEP** -1.007141 0.214936 -4.685771 0.0001
daY) gl
DLOG(GDP) | -0.133023 0.069447 -1.915465 0.0685
DLOG(INF) -0.163584 0.096223 -1.700044 0.1032
DLOG(INF(-1))| -0.147293 0.074674 -1.972479 0.0613
D(FR) 4.20E-06 6.39E-06 0.657787 0.5175
D(X) -0.002305 0.001320 -1.746630 0.0947

E-Views 10 gl alaiuly (u ) dae) : jaaal
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.ARDL(1,1,2,1,1,0) < 85 3 Uasy fonal pigal ol mill Craw (6)ad) Jo

Variable Coefficient Std. Error t-Statistic
Prob

DLOG(GDP) -0.133023 0.052377 -2.539725 0.0187
DLOG(INF) -0.163584 0.060177 -2.718391 Proob..m 25
DLOG(INF(-1)) -0.147293 0.061982 -2.376407 0.0266
D(FR) 4.20E-06 3.45E-06 1.218319 0.2360
D(X) -0.002305 0.000775 -2.974981 0.0070
CointEq(-1)* -0.119037 0.009432 -12.62028 0.0000

E-Views 10 gl aladiuly (u ) dae) : jaaal

CJJAJ\ PN sday ) 5 ghil) 4-2-4

ol s Jalaty an (e 2 Al iy DA e 3 el ilalnal Rpa ) al) o say

onldl) g Ailaa) 5 alaBY) Lalil (e laladll J ey ae 3ga g (e 2SN

V) ¢ oubil) 3 lany) S sl el il Led Ty Ll 73 6 pslee 50 LS,
ki) anl LSt bl el @y Al gld ¢ bl el Tay ARDL dagia ¢
Ol Aangie (35 o) (aainl)

:ARDL(1,1,2,1,1,0) jshial) 3 gaill ulid) jLaall oY

PRYY (.\Ai (9 caaily Dl @ cd.d\ d.\§ 2\.\.:.»1_\93‘ u\JL\:\;}J‘ %) J:m:ﬂ ‘)Js.d\ CJ}A.J\ @4;
: ol ) _Lasy)

:Residual Diagnostic & sl duadial) ¢ jLasy)

e CLERY) (e a4
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& Augall Lzl Yl . :Histogram — Normality Test auhl ayjsil jlas) /1
dcjse Wadll aa claaliie of oo XU Cany Y agilall o silledpaliaidy) clBDlall (il
ks gl 5l s aal e Ll s el o slna (bon Lo s Lnida La 3 5

.Jarque—Bera
:Jarque—Bera jLid) das o sldl Jsaall

:Jarque-Bera Lid) dagii cpw (7) b Jyaa

Jarque-Bera Probability

0.544612 0.761621

E-Views 10 gl aladialy gudll dae) @zl

cialy Jarque-Bera lad) dad o) Ladl odel Jaal 8 sajls) il Wl

Sl o e Ju iy %5 AN 6 sie e S 2 0.76 ddlda) dady; 0.544612
b S s

Uadll aa cloaliie 300ELY (520 gy 5Los) a5 18l gall Ladedl) Bl Y ASia jlsd) [ 2

O VI DW gy gadl s = s JLid) sa Legd deaiivsal) @ jlaay) aal (e 5 pmndl Loy oo

(LM)Lagrange Multiplier jlia) alaaiu) o iy ARDL duagia (A mlay ¥ jLaay) 13a

. Breusch— Godfrey Serial Correlation test_jlaal

(LM)Breusch- Godfrey Serial Correlation test jLid) 4aii ¢y (8) ady Jgaa

F-statistic 1.069568 Prob. F(2,20) 0.3620

Obs*R-squared 3.285161 Prob. Chi-Square(2) 0.1935

E-Views 10 gl o8y (u)al Jie) @ jsaal)

Sl dibs asas aae ) sl a el Gieliaae Hlaa) of a3t el Joaad I il

Adlaay) lgiad aad dua pand) lpiary o Alse e sl o AL adell dpia i sl
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oo Al B Salie of A el e ¢ %5 dygiead) s gae (e S a5 0.362
P OAl) DA A e Lsd) /3

On Gl L gie of ol ¢ ) sdiadl Ut an s il o plasaY) il GpulY) (sl
O ey Gy el s g S JSG Gaiy Aol YT a5 slatd) claalial a8
Slo ooy Lae plasiY) bl Jae < i A8 aae D o g 3 Al () S AIKA)
. 5l

Jbd) 5 Breusch— Pagan-Godfrey jlid) aie (olSll 4 daadiud)l ol jLady) 6"? 'Y
.White i), ARCH

Breusch— Pagan—Godfrey Lii) /)

Aot Gan SO Jsaadl s ol CDs) ASGe o i 8 deadid) G LEAY) e b
. Laay)

Breusch- Pagan-Godfrey Lid) 4ayii (9) a3 Jga

F-statistic 0.989180 Prob. F(11,22) 0.4848

Obs*R-squared 11.25129 Prob. Chi- 0.4225
Square(11)

Scaled explained 3.508686 Prob. Chi- 0.9822

SS Square(11)

E-Views 10 gk aladialy (ulall dlas) 1 jaal)

axe el (9) & Jsaal Jdsa ) ol Breusch— Pagan—Godfrey jlid) dags uls
25 0.48 laay) ded il dus o ) sdial) Uadl) aa (s @l aae JSlas) Jida 2

Lol CDas) A dga 5 ade i 1385 %5 AV (6 sie e LS
:ARCH i) /o

con A Janly ol Cadla) Al (e CaSSH b Readiddl il LEAY) (e Lad 8

‘)U.'\;\;ﬁ\ Aahy > :'
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ARCH ia) dasii (10) 3, Jsoa

F-statistic 2.11E-07 Prob. F(1,31) 0.9996

Obs*R-squared 2.25E-07 Prob. Chi-Square(1) 0.9996

E-Views 10 gabi alidialy (a2l 3] : juaal

ae Slas) di asa g e I oDel (10) &, dsaadl L8505 ARCH laa) dags s
%5 AN (5 sise e S 250.99 L) ded aly G ¢ sdiall Uadll aa s il

White: < 5 JLss /s

o I Jsanlls il GO ASEe e (RIS deadid) @ LERY) (e Liad A

‘)L\:\;\;ﬁ\ Aahy > :'
White jLad) dauii (11) by Jgaa
F-statistic 0.839280 Prob. F(11,22) 0.9888
Obs*R-squared 10.05027 Prob. Chi-Square(11) 0.5259
Scaled explained 3.134151 Prob. Chi-Square(11) 0.9888
SS

E-Views 10 gabi alidialy (a2l 3] : juaal

ae Juaa) dib asag ae M el (10) &) dsaad b 52 WWhite jlad) dam s
AN 5 e o S A 0.988 Adlaay) ded cialy G o el Wadll aa (pls el

oAl A Al aga g pae ny 138 5 %5
S Ea) sae llla AlEal ol paiall G dmiall i) BlSY) ASda jLas)/4
T siae A ) Gt G o Alid) ) el e Jadll Ll Y) Al CalS) aadi

LAY Aa g D Jsaall s RS A eal Akl ol puiial) G il Sy
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AR ) pial) G bl ) A8 ghian Al (12) a8 oo

GDP INF FR X SEP
GDP 1.000 -0.099 0.679 0.026 |-0.848
INF 1.000 -0.011 | -0.231 |0.074
FR 1.000 -0.002 | -0.700
X 1.000 |-0.047
SEP 1.000

E-Views 10 gk aladiuly (ulal) 3las) 1 jhaal)
leadane Algiied) ol puid) e bl Y Jebae o Jaadl odlel cllals YY) 48 ghema I paslly
axiall aall i Y AlShe dsa s aded jady am pdise 1385 ¢ Lo Y da )0 s e Al
i G cogiall Jlails ey Jad) il Gy 3800 sl 4 il o jaid) o
el ks sl on sl Loy ) el 13 (—0.84)lein Llisy) Jabae
LS Lagia sl Cada (Sl (o puiial)
: Stability Diagnostic Tests g3 gaill 4, ) &ia) < jad) /5
) LSl il y Il JS8) Cun (e 3 sail) AaDle (520 A jra 8 a2ds ) HLES)
1eh ooyl ?ﬂ e Led Ehaan
:Ramsey RESET Test L) /i

O ) Jsaadls caantl aie (e o sl (sl rasaill Il (SN AaDle (530 & jadd adiion g

olkoay) dagm
:Ramsey RESET Lid) 450 (13) ad, Jgaa
Value df Probability
t-statistic 0.394345 21 0.6973
F-statistic 0.155508 (1, 21) 0.6973

E-Views 10 gl o siialy (u)al Ji) @ jsaal)

25 0.6973 (o slus Adlaay) dadll o axi odel Jsaall & o)) 50 Ramsey jlaay il

Al ) gy dda s o5 3 satl) ol A By il 8 S adde 5 %5 L sinall (5 sine 0o S
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Sas n el z3sal Sl (e GEaill aadiy s rpdsalll blalaal Sl ) jiGuY) JLSA] [o
tlad 5 m adl llA Lagal ot (S o liia) @llia 5. a3l jae ddS &l s
Cumulative Sum Of Recursive Residual Zalidl 8 sll o8) 5 ¢ ganall jlis) -1
.(CUSUM)
Cumulative Sum Of Recursive axtiall 8 sl oS ) Sl jall g gane jlis) =2
Residual of Squares (CUSUMSQ)
5 (CUSUM) e S dilema  Jlall JSaN a5 13 73 sail) claal sl ) i) 3oy g
slaay Sl IS Jad Y W ¢ %5 4 siee s i 2ie 3 all 350l Jala (CUSUMSQ)
Bofae e 0588 COlalad) b %5 4 siee (5 e 2ie dgaal) 2 A ) G sy
POLEAY) Al e g Ul Sl JSA

(CUSUMSQ) 5 (CUSUM) Lia) dasti griagy (1) by Al (S

T T
2013 2014 2015

—— CUSUM - 5% Significance
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1.6

1.2
0.8
0.4 |
0.0
-0.4 ; ;
2013 2014 2015
’ —— CUSUM of Squares - 5% Significance ‘

E-Views 10 gabi alidialy (a2l 3] : juaal

=S A g sanall Slaaly (alall s J¥1 el JSED e JaadU odle) bl GulKED il
Ko @il 5 dayal dabid) apan Jaly Jhd by e ey 3 5(CUSUM) Zalidl 3 sl
& sena loaly Galally U JSE) W %5 dsiee o ste de 3l 3l Sldae s
daall dihidl asa Jaly Laall of Laadl (CUSUMSQ) daiall 8 sall o) 3l ey 5l
G sina e dasal) dikidl Span I Tasae sle ad V) da el dilidl asaa e 4as A e
@) il delind) (S ¢ aadl s Llal Lulall e sid) 23 pail) pumd o ay
Gl e A 5,88 axd Al Lola@y) 4y kil ae lalaall < L3 Aiias (520 48 yaa
o3 byl |y e dlll (35S o (S Al A ) e allaall il LE) (38055 A 13 ¢ lladl
oyl b ae i Agihaie <l e lia (6 Al Lo cildadl)

tdashl) Ja¥) alledd galaidly) sl — 1

oo B gie ela sl o) allas ey of a3 (5) iy dsaad) (8 dashall JaY) il il
Cun e Al Akl Glled Gillie lganys il il AalaEy) 4l

:&tﬂ\ ja.ﬂ\ é.c Lﬂj)@aﬁjﬁ OSA.UcEJLi:)!\
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s Jidi 5 ApalaiBY) A il we duias dn se (A 50.699404 cialy il dddas e~ 1
zasall b L) Al @l il Gl Jb b oyl

el AR D ey 58 5-0.119037  daladl 5 5l 8 Cogeall e dalee daf -2
chsie oo LS 0S5 al ¢ Adall 3 il (8 o pall pans Anludl 3 el (8 o pall a G
Olasadl (b ol a0 Apbai®y) 4 plaill Leidlli a ) AU o385l (Say (SU
G Al (& mal ) il (I ALLYL pdiee @Y (e (e JOELY) Jie
Agle oSanl b Gaiil) clalud) Lgiag)

S e 5 0.097975 L jlsie s e Jleay) ad) moll dklie dadee cla -3
ae 38 Y 5Ly sy eyl Asdl iy Googeall e o Lokl A
) adl Ul Gy duse ABle sy GRS Al Al 4y kil Glse
Al T Al (o gud) asial) Aad (mliad) Copeall jr pliny) o 3 el e
ey sl ALaBY) adly o asd Jlal deplay oS5 L Jeal) Jad) ml e
B 028 a8 oSy A AISeN cltally

Y Al el —0.051037 b 508 &5 ey il L ils (IS a8 adcanl) dilaliie dales —4
Ay Copeall s ati y adal o g ol A plailld gkl Culad e
ALl e Ay ge ml gasadl G oadil of ) el pla)) Sas dula
WY s Gl (S padl)

¢ =1.70E-05 la_jlsia Zig e pisio s LS Adle cela i) aal halos) 5,L3) =5
g ) Gl saa e Jliy 53l @il i) ) e cllalinY) da B3l 58
(s AV cDlexdl Al o puall 4giall G

Lokl ae diuiey e g —0.008242 caly @ plall diklic ddas dd 6
Jlay ) yaball 30 38 ¢ Cauall jrwy G alall o ASall AR e it g Apalaidy)
Alaaly oball Alpas clsile DA o (sl aiall Ad 33 ) Gipall e o
et S5 DUIL Luial) Aleal) e Gagmall 3305 s ooy s duial)

) ) Llia) dea 3045 Ge e (bl e addl () e il 5
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DSl Al iy se Cela cany pitiar Wie sl asad) cigin Jlad] (ady Lad =7
¢ Cigall auy JladV) Ga el 2D e e 1385 —1.007141 Gl asl ) (e
1385 ¢ (asadl B Gmladl) Capeall e plig) o) Gisis Jlad) 3 Cua
s i) CBleall 53 )50l zosa (o Jladil) o Y ¢ pisias anh
¢ odlaadl s Al o) sal g IS 5 5aY) o) sl cailan A sall Gl e Jg il
il i 8 Leal oy Jladll i ) (s A Gl 3 sl e Slad

: aall) Ja¥) alledd galail) anill) — 2

- A Al el daY) 4 el e bl ddee sl cela -]
galaiy) 4yl llans e 438 050,133

ABDalls ~0.1635 L a8 s ye e bl OS2l JaY) 8 aacal) dades -2
s bty kil o il dpalai) Aokille gLkl qulall aexm Y Al
HAlay) A8y G )

—0.147 5 &5 jar b Liaf Lol (IS 88 sl JaY) 8 aal) dibiliie dalas =3
Ly szl of (s Aol dhile ookl calal) aex Y Al Al
sy Ay G pall e

Ay ylaill alliia g Aun g 353 Coela 38 ol gaall i) d) dalga) (i, Led —4
Agalady)

Aokl ae ddiey Al a5 —0.0023 caly spadl Jal) 8 <) palall dales 4d -5
Jlay ) yaball 30 38 ¢ o pall jrwy G alall o Sl A et g Apaliaidy)
JaY) (& 4y ye oo Sl J85 A5l 0385 (0 smd) 4dinll Do 25 ) Goeall S
oJa skl

Cillare ae G gie 138 5 &y gina s Al 5 )LEL < jedid ECM et moaai (ol L =6
- Sl Jdee Aad by dgsines Alle 05S5 f paiE A dpabay) Ak
Gom g Laaill oY) 8 o)sl & DY) s ge e 4 0.119037
& Y g %(0.119) Jsa of @l ¢ dashll dal) 3 o3 all 32 all damss
(a1 s (0 5 83 pall s a5 s el JaY1 3 51 50
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: Uad) rasal 73 gad allaal (g abai®y) aiil) — 3

0.133023 - Ay Al el Jal) 3yl Jdaal ml) ddee 3,08 cela -1
Apalamy) 4l Cllaes po 48 gia

ilal aesi ¥ dplud)l ADIG ol L gl S as el Jal) 8 asa) ddes -2
e Wy Gyl e Jadi kil o (ia gid Apabeai®) & plailld (g kil

ae 5 Y Al A ol L Lo il IS S8 acll) JaY) 3 sl Bkl dalas =3
WDy Gl Haen i pdill o) i Galail) A kil gkl sl
Al

Ay laill Aallae s dum ge B3 el 2 yeadll gaall 3 iaY) sa) Lals) (ady Led —4
Agalady)

Aokl s ddiey Al a5 —0.0023 caly spadl Jal) 8 <) pslall dales 4d -5
Jlay ) yaball 30 38 ¢ o puall jrwy G alall o Sl AR et g Aol
JaY) G dis e go Sl J85 A g pall o385 (3 sadl Aiad) S 33 ) Goaall aa (0a
.Js skl

Cillane ae G g 138 5 &y gina s Al 5 L0 < jedid ECM et moaai (ol L =6
- Gl Jdee dad iy dgsine Alla 0585 o g ) dabay) Akl
Gom g Laaill oY) 8 sl & DY) s ge e a5 0.119037
S Y g %(0.119) Jsa of @l ¢ dashll dal) 3 o3 all 32 all damss
(a1 s () 5 83 pall s amgmasti (5 s el JaY1 8 (51 50

:ashall Ja¥) zisal allaad ilasy) adil

o 223 (5) ) Jsaadl (b ashad) Ja¥) il () sasalls 5,0l allaal) dygina ) -1
s Laa] L2 Ciph g Lae %5 4y sina (6 e Yo dsine ecila alladl) sy
Legh (cosindl Jladd s el psliall ¢ Jeayl el il ool dilaliie dales ) e JS
Ablie ¢ Copall jau Aihlie ) oa s %5 AVY (5 S Yo Whsies pae lpany b
(emaY) 2l alsa) dikliie 5 adul
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ARDL(1,1,2,1,1,0) _asi giis (24) & (3ale) ) & sall i dsalll &y gina JLid) -2
iadll DA (e iy ¢ %5 Lgiee AN G e e g gime JSS A G an (sl
sl AN e oo J a5 (0.000) @il Al (F) dblasy ddlasy!
.(0.05)
Jale Zaf o 283 (24) ) Galall (b olal) z3sail o g LY Gl Baga JLSA) -3
s Aol e %98 sy 1385 ((0.98) N s~ &Ly Adjusted R-squared sl
R 5 ) B Gogeall yaas ) by zdsalll g Aiaaall il U sy Cogeall
Laiy - (msindl Jlad 5 el jalalle qiaY) sl dalgia) cadozaill ¢ JaaY) o) ol
& Aame e oAl ddse I Gpall paa G ocal g %2 gla)) oSa
sl
s owalll Ja¥) 7z sad allaal lasl) apdil)
e o) 225 (5) d Jsandl (8 el JaV) i D 5 galls 15 kel allaal) 4y gina LA
Lilaa) Lo Gigh axe e Lae %05 4 sine (5 e die 4y gine e el alladl)
(Uadl) raaual 73 gad allaad ilaay) agil
O 233 (6) pd) Jsaall b Uadl) s 3 g il ) B3 5ally 1B a8l allaall &y gina LS4
Uil Lilaa) LalNo @isd Jn Las %5 dgsiee 5 shue die dysies Cpla alladll aliss
%35 ANV (s e die Lilian] Lei sine Caffi b iad) ) lsa)
138 5 4y siney Al 5 il ek oSl e o Jelas JECM Ul mmai Julas (ot Lo
JaY) il A liay Ay sinas Allu 08 ) G ) ApsbaiBY) &kl Clilae ae G s
Sim e A e Laans (6)a8) dsand) b Wadl) mms 7350 il g (5)dsandl (b el
hlin) o @ yund) apen allee & sine el Uadll s #3503 il o Adaadle o ol
L) Ay giaall s ALl 5LEY) I3 CaSal Ao u dabaa ) IS 6 a oSy ¢ oiad) i

il Jdre e ald juadl JaY) gl U
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gl o g il 5 ke LSa)

el e 4,0 sae las) oSy Sy o)) okl apill 23l pad o 2
pe Jalas 4 daaiidl) ol HLEAY) aal cpage oulll S dagall CilaaY) (e iy )

Al JSED B asua 55 oSa A sTheil Inequality Coefficient Ji& 1 (g slual

Theil Inequality Coefficient J,U jLid) daiii i gy (2) ady (Alw JS&

Forecast: ERF

Actual: ER

Forecast sample: 1980 2016
Adjusted sample: 1982 2015

Included observations: 34

Root Mean Squared Error  0.204893
Mean Absolute Error 0.162388
Mean Abs. Percent Error  129.2811
Theil Inequality Coefficient 0.042173

Bias Proportion 0.016950

Variance Proportion 0.023755

-1 \f‘/T\‘/T\T"T‘T\r/i//‘ . Covariance Proportion  0.959295
1985 1990 1995 2000 2005 2010 2015 | Theil U2 Coefficient 1.047127
Symmetric MAPE 43.37052

—— ERF . +2SE

E-Views 10 gl aladialy ujall dae) @ sl

G Jalas dad cdd Gam sl e Adle oM Saidl zasall of aad oDl JSAN
ad i) (Say agle g ¢ 5anll Bl 308 e yad A ¢ Jdall (e G dad a5 (0.042)
f il duaal)

:a.ubﬁ\ Ciluda 8 Ai8la 2-5

Al sl o adamille Jeal) ol o)) ailaases Cogeall e o s d6¥ Ll
shaa) dam g sl e dish 035 e leai (wsiad Juai) s @l sl ¢ iaY)
dasad) Al L lie s 7.266987 <l Foeliaa) dad of Jaadl (4) &) Jaadl 3 asaal)

¢ 3.38 Lgiad il s eV aall (e 58T loans %5 Ay sine (5 e die )5 oY) (paall

89



il Jsd s & e JalSS 2ga g adey BN aael) (m 8 (b ) iyl Ja) saclil eyl
i) @l el e 4 JalY) dysh 4350 55 4Ale dlia o 5 & jide JalSS 3 pa o ALEN AL
sl ) (Gasiadl Juady 5 < palall ¢ ial) aal o) ¢ aduille Jeal) sl gl
ol g Al Al Ol yiia G o idie JalS5 3 g g Faaa )b 2S5 Aagil) 238 g (Capeall e ol
ziall Ll cucal 3l Dara and Sovannroeun (2008) Long i o as dagll o2
syl 53 S JaadV) aladily il 3 Gopall jed Jyshally il gad) e e
Dbl G Jeldl) ciay AiTurgutTirsoy (2017) 4l )2 aw csdl i3 LS « ARDL ¢ 54l
S5 8 A el il ks DA (e Aiiall Cageall a5 agas)

Saa¥) Asdl il 5 Gopall jra G Adlas) AV I3 dpule dDle aa g AU dud A
Abliie Aalae of 233 (5) o) Jooall (& el A N g sa il Jashlls peadl sl b
Capall e Gu Akl A0 Yl 50.097975 b sias A se Jlaal) ol gl
dga s o Al Apalaidl) 4kl Gl ae 3355 Y 5 LIV a3 5 dlaaYl sl il
Aad (aliad) Capeall e pli) o 3 el ey Jal) el gl on dase WBe
V) dpalady) 4k Ll a5 Jeay) Jaddl zoll e $8ly T 4l ((da sl 4al)
Oy gl SLaiBY) wdly o aad Jlall degday oK1y L(2017) oldic Al 0 pe (85 L
— Al Al i) sl il Aadea 3508 el juadl Jal) 8 WL el
gl &yl gl pe 488 5y 0.133

& pnazil Jares Gigeall s g Adlas) AVS @) Gajkh Al aa g AN duda A
Akl dalee o) 2ai diglall Ja¥ (8 sl il ) g osa i dashlly el cplaYl
(bl culall ae s Y Al Aalls —0.051037 La a8 4 s ol W8l IS S8 a3l
fe Aatil o3 plali y Al Ay Capeal) e Jasi n pduail) (o (e i dpalaiy) A Hlills
L peail JaY1 3 st Aabea W L(2015) 2 2l 3 o (BN 5 (2017) e 52
Agabail) A ,lls o lail) culad) s Y Apludl AN —0.1635W 508 45 e ol L il
I Al G o3 pla ) oSy Al Ay Copall e ki sl o md

e gnd) S S 4y aay 53 bl

90



ciaY) al sl s Cogeall e Ga dflas) AV @) L ADle aa i sday ) Ll il
) alga) 308 o aas Jashall Ja¥) 8 Jalal) it ) 335l ashall 5 aall cula) &
Oo lhlia) aua ;53 ¢ —1.70E-05 W jlaie L5 0 adsie sb LS Ll Cela il
O Laall ld s sl aiall A oy ) Gieall e g Jliy X Sl sl )
ol Cels a8 yeadl cadl 8 W L(2017) oldic Al o pe dagill sda a5 (LAY
gl 4 Hlaill ddllia g Ao e

Olall & jalal g Copaall e o Aflias) AVD ) Ao ADle aa g thadal) Ayl
— cialy @l jball Akl dalas dpad o ans Jyshall Ja) mi ) sasall dyshall g il
Gl Al 4D (e ety Lalady) 4 kil ae dduies dllu a5 0.008242
Pla e (Fosedl apinll G 35 ) pall s e Jliy @ alall 338 ¢ Cajeall g
LiaY) Alaal) e g mall 3305 (535 05 A AuiaY) Aleally bl Apas claile
o) ) lia) dea 50l G Sl caldly Cle giaall (o jee g (et S5 DL
A e ey Agaleail) 4yl e Ay Al a5 —0.0023 @ialy uadl) JaY1 8 W
agind) Ll 33 ) Gieal) e (e JIE Cpalall 53058 ¢ Cpeall jaa s <l jaball G dpSall
skl Ja¥) i e ge Qi J8 A5all 038 5 (sl

Goin Jladly Giall jrw Gn dglean) AV @) dpe ADe aa g rduolld) A
ooty Lad Joshll Ja¥ 3 il i g sa iy cdashls aalll GlaY) A glasad
= ) s e Sl Al i e Cela e Leie el gasadl G Jladl
Gyia Jlady sa Cua ¢ Gpall jras Jladl) G danlal ALY e a1 5 1.007141
O I ¢ sty oamh o8 13 () Bl palisd) Gl e plig) ) olasad
Gulas &gl cllaa e Jssal) sa 5 Auial) cOlaall s 350 b z 53 (I Jlaiy)
G AY) Bkl )l e Shmb ¢ galaally ALl 3 el s GBS 5 ,AY1 3 sl
Al e 8 Lal Y Jladl il

G aaill Ja¥) b adasas Cipall jra Gn ARl Gl Jalae dad el dus

ECM Wl pemaai zisar (ady L Julaill il ) 525ally LAlian) Ao dls 5,03

91



058 o pais ) Aplay) 4okl ke ge 38 gie 138 Asina s Al 5LEL < jedid
O s b DAY ke e s a5 —0.119037 Gl Jalae dad cialys oy gina s Dl
Ssa o @l o dashll da¥ b o))l sasell Aamaal som @ uadl JaVI
Josba ¢35l 5 sall U sis dmpns (5 sl Ja¥0) 8 (30 5 3 DR (e %(0.119)

.JaY)

92



ailal)
C_;\\AJ\ . i}( ji

il gil) £ Ll



Al
b il 5 i) o (g gind
sl Y 9
Hlgaal 25 sae ) Al cilia 5 W Hlia) 5 il il Aelyua 2

Al yall e pramy o gl o yelal ) )y sas ) 5a <l lad) ol el an -1
W) oA e 3 i Lealel s (5 sl die AL

O 4 JaY) Asha 455 5 ADe 2pa s ikl JalSall agaall Laa) A G sl =2
D s (il Juai) 5 < jbaall i) sl aliafcaaaill Jlal) sl o)
LGyl

SSUST e glaa jluna (35 4 6 & 23 sad Juail 8 ARDL(1,1,2,1,1,0) z3sal of -3
A Al s 38 A lagad) G pall jaw claaaa ald (AIC)

Al Jalgiaeadazmille  dlaay! JAaall mll) Gojaall el saaad) Jol sall o —4
P Gl e 3l (e %98 ) sa s (siadl Jlai 5 < jalialle il
Al yall 3 8

G cipall e a0 0 ey sl mll o ) sl il Casa g -5
skl 2V g sinae il e palll JaY) (3 b 53l 535 Japlall JaY)

skl g il a3 Gl e o e 58l 53 asadl) o Qe il caiy =6
NUREQY P RIS EORCH A P

oY & Gpall e ol il 5 aal)) sl sl o ddaill il <yl =7
el r Gns Lew Bkl 3D ekl uadll JaY) A oS5 Jashal

s & paball G pal) AR il ) jaliall Aidaliie dalee of Jalaill 238 G of -8
cashll 5 uadll sl 3 Gl

Mgy sine s iy WS o peal) s Jladl) G Gpuall A8 Judail) 35 iy =9

93



D A1 ez gl b Uasd) omaatl A1 3 g g Undld) oma 3 g s il iy =10
Ay sima s Al Wt s Qe o 5 sl Ja¥) 8 03 sill aas il JaY) 3 o juall
okl JSLie e A a3 el o) Al LEAY il i 11

cild HLaal DA e s e & aal (o 73 gail) allae ) il < Hli) i ¢ jelsl 12
.CUSUM ol jaid)

& il e sl e ddle 5,08 4l okl z3sadll of el el jlaa) ailn ey - 13
 aisal)

: Sl il Q.M

P YL Al a5l DA (e Lle Jgand) 5 Al i) ¢ g e
oda ol A8y sae (b ¢ ) Ul e Al 3 ) sy ekl £l clud ) of Ly L1
s Al yal) odn b Gl ¢ s A sgan L i e il A8y e sl )
aa s o LS alall Cand) (al 5 ialll il ae s bl é 55 Alall < cilgal)

cofiall Jee (e Jeatt A gall Jals cluald) (ulis

G e aall Ao DU il Mad s Gapeall el 5ol laiay) Laadl) el e .2
G peall e

b Adliadl e sl A 3 j0en Lead Qasadl Gaai U adudl s 2Ll olaay) .3
aallad) ) s

U el Clgall ol I piac Lila jae Loy )5 dpulil) dadall Fpaald) 3 kL Jlaay) 4
S 7)o vie L Jal Ly gm0 Y s b)) oo

Alee aaiy Loy @y 5 cglasall (B apall a5l da ) zAall 5kl 5 )5 a5
ol a5 gabaiy) Jaydadl

Paliiie Clud )l G slimy Clua

sl G adl e a0l clulpad) i ulal (ARDL) 3 sa3 aladia .1

(sl B a5l Alla sl (ARDL) 73 5ad alaasial .2

94



QA.\ JAS\ S J.ALAAS\ 2\..4313



Jdbd.d‘ N @‘ J-d‘ a-ﬁ.‘i&

o) 1A 2y
thg ) 4300 A sl Ll

soalal ¢l 5 deldall dndadl o e sl slaiiyl (1984 ¢ Jdall aeal ~1

sejk‘)aj\ ‘@))ﬂ\j ).dhﬂ 3‘}5 ‘)\J 6L;u11\sj\ JL».A.E?‘ ‘eZOOZ‘U}‘)AI} (‘.\:\A\‘).\;\ u.uﬁ (ALMJ _2
<O gadd)

D 3 el 5 a ) o S a8 (53 22001 < T o35l ol y Aa 3
.sdd‘)‘\]\ cuLAK: c‘).&.'\u

‘)\.ﬁ 3 5o J\Aad\d.u: BT :\A;)S cg_am‘ ;);j\ ‘;u\,)ﬂ\ JLA.\EZ}.” s(=2015 6&\)\;7); JJ}A\A -4
g ) A yall ASLad) ¢yl 1 gyl

‘).&.'\ﬂ 4,)]}3]\ ‘)\ﬂ\ c&c L.\'A‘) Qe :\.A;)B 3 &}J‘ d\.».aﬁ\‘ﬁ s(=1998 s‘)jﬁulu gﬂ,}l}a}.ﬁ —5
Bl dal ) dadall ¢ @‘})ﬂ\j

gy el AES) a4 Asla@Y) i 2010 Sldae Lay -6
Al ae Ay sean ApB daghall (il g yidall

_raa 4.1‘)}@.4; c'BJ,gJ;J\ ‘Uulaj\ J\J 13 é}.ﬂ\ JL\A:\E\;J\ s(=2004 <) R ha L) =7
i pa)

A (Al A pead) A ¢ pall L@ b il s 22000 ¢ isie olu -8

6).&.\” M\Aj\ :\.\BSA} J‘J 6@13:\.\}:3} Q\)aa\;ﬁ L_;u\_\sj\ JL».AZ\B?‘ é‘)h ‘62012 ¢ laaa L.éf}‘& _9
COles

casl) ca sk 2l

cash Al (L

95



Sy Anaal) ol el 5 3l cilabai) (2014 careall me llad) xe —12

Al Rl ¢kl g Al Gy ol SLaBY) (22000 O dilae teaa dillue —13

S digradald) Sl

DA Al @ SLaBY) & Cuaal)l 2009 dillae tena idllue —14

K el

saaie sl deme dea 5l 5 Ayl I aLa@Y) 21988 cpleaad IS —15
ol ¢ pall Z el Jla

Ay drals il s 4y yla A o Jsall ala@y) (2000 dame allae mae—16
Al paedy ) seen

AT 5 ol ) deae Cuped el Jaae Jsall aLa@y) (2007 el S s 350 17
coabl ¢l g el la

Y sl s il claa s gl sall A0l (2003 o5 AT shae e —18

Ok el plia la ¢ KU alaidy) st (22005 iy yza jlelia —19

ddgmalad) Jiba ) LN

JalSall adgal aladinly Gasadl (4 Ggeall e Glaase 2014 il iy deal S -1
astell gl dadac 5 ysiie e fale Al x 22010-1980.Uadl) mmaais ol il
s sl b 5l Il

—1990a sl 3 G pall jaw Je b 5l Jd gl 02017 (mlla lade desa ldie =2
cectasmall ¢ L VSl 5 o lall s sudl Aaals by pdiie e ieale Al 22015

delihiaY) Luadll @) z3ky GARCH zila dasid 2018 caae daal e =3
daala ) plia yae 30 Ala )y ((2025-1960) 3 58l P lagad) A o pall jry sl
e sl S 53S 5 lall il )

96



aslall asd Aads dosdie g beale Al 2008-19800 05l b il
e (L gl il

S 5e il Gia e e Bl alead 2011 «aillae N e -5

‘)3\‘);}\ scLuAA 95.3.;413 PPN (b ) guiia & ‘):\:\MALQ Balgd LSy dadia

u\.j}ud\ s\,);}J}.Sﬂ\j HLJJ u\.jj.ud\ AMIA sE‘)}ﬁ\}A ‘)51.:: );w;u :\JLMJ6(=2013_1990LJ\J}J\

sl pad) AR Agalad) (5 ) IS

G oehad®Y) sl Adlad ) ol @)y 2016 el a3l Adliy s oud -1

Ldsa gofal Sl ada) Gopeall e closaal Gl 2 2016 sy o =2

() daals o AU aladloanill aaedl ALl g dalaidy) clud Hall ddaa 22014-2000
E @ & c K P J IS

c A el

iy Sl ) A3l alad) 5590 cla)

1. Augustine C. Arize& John Malindretos, 2014, Re-Examining Exchange-
Rate Risk Effects and Export Trade Using the ARDL Bounds Testing
Approach, International Journal of Economics and Finance; Vol. 6, No. 7;,
www.ccsenet.org/ijef.

do1:10.3390/1j£s5010008.

2. LONG, Dara and Sovannroeun SAMRETH, (2008) "The Monetary Model
of Exchange Rate: Evidence from the Philippines Using ARDL
Approach. “Economics Bulletin, Vol. 6, No. 31.

MPRA Paper No. 52457, posted 25. December 2013 15:23 UTC.

3. Olaniyi Evans (2013) The Monetary Model of Exchange Rate in Nigeria:
An Autoregressive Distributed Lag (ARDL) Approach, Departmentof
Economics, University of Lagos, Nigeria.

Online at http://mpra.ub.uni-muenchen.de/52457/

97



4. TurgutTirsoy, 2017, Causality between Stock Prices and Exchange Rates
in Turkey: Empirical Evidence from the ARDLBounds Test and a
Combined Cointegration Approach, International Journal of Financial
Studies.

www.mdpi.com/journal/ijfsInt. J. Financial Stud. 2017, 5, §;

kel Lesald
22016 Alall ¢ guaddl s ) (5 i) L 8 (538 el asudl ey -1
22015 alall (5 3% ) o el iy clibans -2
(A g SSN) @) gall Luasbs
http//www.Fx—arabia.com -1
http//www.mawdoo3.com -2
-http://statistics.cbos.gov.sd s Xl asud) ey dilany) clblll s2cE -3

WWW.Cb0s.gov.sd (s 3S el (asadl el a8 50 =4

98






Al ) iy (1) ady 3ale

OBS ER GDP INF FR SEP X
1980 0.05 397.2 26.09 0.367 1 1.401
1981 0.09 4951 22.56 3.033 1 21.033
1982 0.09 704 27.69 3.2513 1 24.085
1983 0.013 959.2 3113 2.2594 1 251
1984 0.013 1180.7 3245 -18125 1 0.8026
1985 0.25 1535.7 46.33 -3.625 1 40.605
1986 0.025 2021.7 29.04 -1.503 1 10.724
1987 0.045 3647.1 2498 31.563 1 51.051
1988 0.045 4679.2 49.14 13.986 1 1.1928
1989 0.045 8256.2 74.08 -4.073 1 31.827
1990 0.045 11011 67.38 -17.9 1 44.262
1991 0.11 19266 112.52 93.4 1 18.449
1992 0.133 42182 119.24 29.3 1 4.5901
1993 0.216 94845 101.18 -41.8 1 30.721
1994 04 188129 115.93 30.5 1 20.624
1995 1.246 40494 68.97 -23.6 1 10.338
1996 146 10215 130.44 -2 1 11.712
1997 1.691 15929 47.19 24 1 4.1935
1998 2.298 19919 17.01 24 1 0.3367
1999 2.573 24489 16.16 -110 1 30.872
2000 2.614 29694 8.02 -108 1 131.67
2001 2167 33705 4.92 127.6 1 5.9767
2002 2.602 38392 8.3 -300 1 14.715
2003 25 42038 7.7 -422.6 1 30.426
2004 2.43 53430 8.46 -730.2 1 48.623
2005 2.166 64329 8.5 -530.5 1 27.687
2006 2.298 80016 7.2 208.6 1 17.268
2007 2.317 90339 8.19 282 1 56.96
2008 2.145 120734 143 -21.12 1 31.436
2009 2.314 141010 11.2 119.88 1 29.249
2010 2.711 162204 13 -22.51 1 38.113
2011 3.112 186690 18.1 174.2 1 10.615
2012 417 243413 351 77173 0 60.107
2013 4.756 294630 37.1 9696 0 17.785
2014 5.736 475828 36.9 34831 0 7.0156
2015 6.025 562830 16.9  6581* 0 32.977
2016 6.182 693514 324  5658* 0

cslandl s 38 el Jgadly g 5Sall oo ged) el : jheaal)
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Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Sum

Sum Sq. Dev.

Observations

Al 341 &) picial gl laal) Julal) (2)ad; 3ale

NEX
1.691694
1.918000
6.025000
0.013000
1.671108
0.863244
3.211044

4.537955
0.103418

60.90100
97.74104

36

GDP
86378.79
36048.31
562829.9
397.2000
130147.8
2.288228
7.985091

68.69261
0.000000

3109636.
5.93E+11

36

INF
38.98361
26.89000
130.4400
4.920000
36.24978
1.286649
3.471804

10.26670
0.005897

1403.410
45991.62

36

100

FR
1098.022
2.646200
34831.00

-18125.00
6962.136
2.775374
18.00873

384.1090
0.000000

39528.81
1.70E+09

36

X
26.23720
22.55915
131.6666
0.336700
24.39219
2.312552
10.72779

121.6655
0.000000

944.5391
20824.26

36

SEP
0.888889
1.000000
1.000000
0.000000
0.318728

-2.474874
7.125000

62.27344
0.000000

32.00000
3.555556

36
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Null Hypothesis: NEX has a unit root

Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.032565 0.9998
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(NEX)
Method: Least Squares
Date: 10/25/18 Time: 11:52
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
NEX(-1) 0.064697 0.031830 2.032565 0.0500
C 0.060886 0.075168 0.809988 0.4236
R-squared 0.108345 Mean dependent var 0.170333
Adjusted R-squared 0.082119 S.D. dependent var 0.328463
S.E. of regression 0.314687 Akaike info criterion 0.579478
Sum squared resid 3.366954 Schwarz criterion 0.667451
Log likelihood -8.430596 Hannan-Quinn criter. 0.610183
F-statistic 4.131320 Durbin-Watson stat 1.437874

Prob(F-statistic) 0.049966
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Null Hypothesis: D(NEX) has a unit root

Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.780158 0.0069
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(NEX,2)
Method: Least Squares
Date: 10/25/18 Time: 11:31
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NEX(-1)) -0.602046 0.159265 -3.780158 0.0006
C 0.106121 0.058955 1.800028 0.0810
R-squared 0.302172 Mean dependent var 0.003343
Adjusted R-squared 0.281026 S.D. dependent var 0.364983
S.E. of regression 0.309478 Akaike info criterion 0.547583
Sum squared resid 3.160620 Schwarz criterion 0.636460
Log likelihood -7.582703 Hannan-Quinn criter. 0.578263
F-statistic 14.28959 Durbin-Watson stat 2.209856

Prob(F-statistic) 0.000625
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Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.038211 1.0000
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 10/25/18 Time: 11:56
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.219248 0.054293 4.038211 0.0003
C 314.8878 8398.673 0.037493 0.9703
R-squared 0.324152 Mean dependent var 19253.24
Adjusted R-squared 0.304274 S.D. dependent var 50118.49
S.E. of regression 41803.94 Akaike info criterion 2417332
Sum squared resid 5.94E+10 Schwarz criterion 24.26129
Log likelihood -433.1198 Hannan-Quinn criter. 24.20403
F-statistic 16.30715 Durbin-Watson stat 2.165438

Prob(F-statistic) 0.000290

103



A S JLs) aladiuly Jlaa¥) el gl cliby 4 ) it jLad) il (6)a) (sala
JSY Gl A ADF g gal)
Null Hypothesis: D(GDP) has a unit root

Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.502929 0.0138
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 10/25/18 Time: 11:39
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.614813 0.175514 -3.502929 0.0013
C 13610.78 8607.689 1.581235 0.1234
R-squared 0.271049 Mean dependent var 3731.034
Adjusted R-squared 0.248959 S.D. dependent var 55517.03
S.E. of regression 48112.51 Akaike info criterion 24.45592
Sum squared resid 7.64E+10 Schwarz criterion 24.54479
Log likelihood -425.9786 Hannan-Quinn criter. 24.48660
F-statistic 12.27051 Durbin-Watson stat 2.080072

Prob(F-statistic) 0.001345
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Null Hypothesis: INF has a unit root

Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.014201 0.2797
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 10/25/18 Time: 11:58
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
INF(-1) -0.211850 0.105178 -2.014201 0.0520
C 8.433954 5.562788 1.516138 0.1387
R-squared 0.106603 Mean dependent var 0.175278
Adjusted R-squared 0.080327 S.D. dependent var 23.52059
S.E. of regression 22.55615 Akaike info criterion 9.123845
Sum squared resid 17298.51 Schwarz criterion 9.211818
Log likelihood -162.2292 Hannan-Quinn criter. 9.154550
F-statistic 4.057005 Durbin-Watson stat 2.400640

Prob(F-statistic) 0.051955
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.144610 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 10/25/18 Time: 11:44
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -1.341500 0.164710 -8.144610 0.0000
C 0.191475 3.850083 0.049733 0.9606
R-squared 0.667790 Mean dependent var 0.543714
Adjusted R-squared 0.657723 S.D. dependent var 38.93030
S.E. of regression 22.77596 Akaike info criterion 9.144734
Sum squared resid 17118.57 Schwarz criterion 9.233611
Log likelihood -158.0328 Hannan-Quinn criter. 9.175414
F-statistic 66.33468 Durbin-Watson stat 1.929429

Prob(F-statistic) 0.000000
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Null Hypothesis: FR has a unit root

Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.992799 0.2884
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FR)
Method: Least Squares
Date: 10/25/18 Time: 12:12
Sample (adjusted): 1983 2016
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
FR(-1) -0.633586 0.317938 -1.992799 0.0554
D(FR(-1)) -0.037515 0.341737 -0.109778 0.9133
D(FR(-2)) 0.180994 0.364597 0.496423 0.6232
C 724.7096 1208.475 0.599689 0.5532
R-squared 0.339471 Mean dependent var 166.3161
Adjusted R-squared 0.273418 S.D. dependent var 8069.206
S.E. of regression 6878.172 Akaike info criterion 20.62022
Sum squared resid 1.42E+09 Schwarz criterion 20.79980
Log likelihood -346.5438 Hannan-Quinn criter. 20.68146
F-statistic 5.139384 Durbin-Watson stat 1.996415

Prob(F-statistic) 0.005487
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Null Hypothesis: D(FR) has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.877807 0.0004
Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2.617434
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FR,2)
Method: Least Squares
Date: 10/25/18 Time: 12:15
Sample (adjusted): 1985 2016
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(FR(-1)) -3.019425 0.619013 -4.877807 0.0000
D(FR(-1),2) 1.348199 0.537272 2.509343 0.0184
D(FR(-2),2) 0.849912 0.454774 1.868867 0.0725
D(FR(-3),2) 0.333032 0.267060 1.247033 0.2231
C 1660.411 1164.009 1.426458 0.1652
R-squared 0.814392 Mean dependent var 537.6331
Adjusted R-squared 0.786895 S.D. dependent var 13740.88
S.E. of regression 6343.244 Akaike info criterion 20.49077
Sum squared resid 1.09E+09 Schwarz criterion 20.71979
Log likelihood -322.8523 Hannan-Quinn criter. 20.56668
F-statistic 29.61706 Durbin-Watson stat 1.864548

Prob(F-statistic) 0.000000
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Null Hypothesis: X has a unit root

Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.689227 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X)
Method: Least Squares
Date: 10/25/18 Time: 12:17
Sample (adjusted): 1981 2015
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X(-1) -1.136757 0.169939 -6.689227 0.0000
C 30.50860 6.060797 5.033760 0.0000
R-squared 0.575540 Mean dependent var 0.902169
Adjusted R-squared 0.562677 S.D. dependent var 37.04143
S.E. of regression 24.49564 Akaike info criterion 9.290313
Sum squared resid 19801.21 Schwarz criterion 9.379190
Log likelihood -160.5805 Hannan-Quinn criter. 9.320993
F-statistic 44.74576 Durbin-Watson stat 2.071657

Prob(F-statistic) 0.000000
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Null Hypothesis: D(SEP) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.916080 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SEP,2)
Method: Least Squares
Date: 10/25/18 Time: 12:24
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(SEP(-1)) -1.029412 0.174002 -5.916080 0.0000
C -0.029412 0.029412 -1.000000 0.3246
R-squared 0.514706 Mean dependent var 0.000000
Adjusted R-squared 0.500000 S.D. dependent var 0.242536
S.E. of regression 0.171499 Akaike info criterion -0.633038
Sum squared resid 0.970588 Schwarz criterion -0.544161
Log likelihood 13.07817 Hannan-Quinn criter. -0.602358
F-statistic 35.00000 Durbin-Watson stat 2.001783

Prob(F-statistic) 0.000001
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Null Hypothesis: ER has a unit root

Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 1.269602 0.9980
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 0.093526
HAC corrected variance (Bartlett kernel) 0.157871

Phillips-Perron Test Equation

Dependent Variable: D(ER)

Method: Least Squares

Date: 10/25/18 Time: 14:08

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

ER(-1) 0.064697 0.031830 2.032565 0.0500

C 0.060886 0.075168 0.809988 0.4236

R-squared 0.108345 Mean dependent var 0.170333

Adjusted R-squared 0.082119 S.D. dependent var 0.328463

S.E. of regression 0.314687 Akaike info criterion 0.579478

Sum squared resid 3.366954 Schwarz criterion 0.667451

Log likelihood -8.430596 Hannan-Quinn criter. 0.610183

F-statistic 4.131320 Durbin-Watson stat 1.437874
Prob(F-statistic) 0.049966
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Null Hypothesis: D(ER) has a unit root

Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.786155 0.0068
Test critical values: 1% level -3.632900

5% level -2.948404

10% level -2.612874

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

Residual variance (no correction) 0.090303
HAC corrected variance (Bartlett kernel) 0.090966

Phillips-Perron Test Equation

Dependent Variable: D(ER,2)

Method: Least Squares

Date: 10/25/18 Time: 14:12

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(ER(-1)) -0.602046 0.159265 -3.780158 0.0006
C 0.106121 0.058955 1.800028 0.0810
R-squared 0.302172 Mean dependent var 0.003343
Adjusted R-squared 0.281026 S.D. dependent var 0.364983
S.E. of regression 0.309478 Akaike info criterion 0.547583
Sum squared resid 3.160620 Schwarz criterion 0.636460
Log likelihood -7.582703 Hannan-Quinn criter. 0.578263
F-statistic 14.28959 Durbin-Watson stat 2.209856
Prob(F-statistic) 0.000625
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Null Hypothesis: GDP has a unit root

Exogenous: Constant
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 6.513241 1.0000
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 1.65E+09
HAC corrected variance (Bartlett kernel) 7.98E+08

Phillips-Perron Test Equation

Dependent Variable: D(GDP)

Method: Least Squares

Date: 10/25/18 Time: 14:14

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.219248 0.054293 4.038211 0.0003
C 314.8878 8398.673 0.037493 0.9703
R-squared 0.324152 Mean dependent var 19253.24
Adjusted R-squared 0.304274 S.D. dependent var 50118.49
S.E. of regression 41803.94 Akaike info criterion 2417332
Sum squared resid 5.94E+10 Schwarz criterion 24.26129
Log likelihood -433.1198 Hannan-Quinn criter. 24.20403
F-statistic 16.30715 Durbin-Watson stat 2.165438
Prob(F-statistic) 0.000290
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Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.503296 0.0138
Test critical values: 1% level -3.632900

5% level -2.948404

10% level -2.612874

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

Residual variance (no correction) 2.18E+09
HAC corrected variance (Bartlett kernel) 2.18E+09

Phillips-Perron Test Equation

Dependent Variable: D(GDP,2)

Method: Least Squares

Date: 10/25/18 Time: 14:20

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(GDP(-1)) -0.614813 0.175514 -3.502929 0.0013

C 13610.78 8607.689 1.581235 0.1234

R-squared 0.271049 Mean dependent var 3731.034

Adjusted R-squared 0.248959 S.D. dependent var 55517.03

S.E. of regression 48112.51 Akaike info criterion 24.45592

Sum squared resid 7.64E+10 Schwarz criterion 24.54479

Log likelihood -425.9786 Hannan-Quinn criter. 24.48660

F-statistic 12.27051 Durbin-Watson stat 2.080072
Prob(F-statistic) 0.001345
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Null Hypothesis: INF has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.018367 0.2780
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 480.5143
HAC corrected variance (Bartlett kernel) 482.9208

Phillips-Perron Test Equation

Dependent Variable: D(INF)

Method: Least Squares

Date: 10/25/18 Time: 14:26

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
INF(-1) -0.211850 0.105178 -2.014201 0.0520
C 8.433954 5.562788 1.516138 0.1387
R-squared 0.106603 Mean dependent var 0.175278
Adjusted R-squared 0.080327 S.D. dependent var 23.52059
S.E. of regression 22.55615 Akaike info criterion 9.123845
Sum squared resid 17298.51 Schwarz criterion 9.211818
Log likelihood -162.2292 Hannan-Quinn criter. 9.154550
F-statistic 4.057005 Durbin-Watson stat 2.400640
Prob(F-statistic) 0.051955

115



A PP (gm — qulh LSS aladialy addatl) ailily 4y ) il L) il (18) #8, gale
) @A

Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.905810 0.0000
Test critical values: 1% level -3.632900

5% level -2.948404

10% level -2.612874

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

Residual variance (no correction) 489.1019
HAC corrected variance (Bartlett kernel) 614.9618

Phillips-Perron Test Equation

Dependent Variable: D(INF,2)

Method: Least Squares

Date: 10/25/18 Time: 14:29

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -1.341500 0.164710 -8.144610 0.0000
C 0.191475 3.850083 0.049733 0.9606
R-squared 0.667790 Mean dependent var 0.543714
Adjusted R-squared 0.657723 S.D. dependent var 38.93030
S.E. of regression 22.77596 Akaike info criterion 9.144734
Sum squared resid 17118.57 Schwarz criterion 9.233611
Log likelihood -158.0328 Hannan-Quinn criter. 9.175414
F-statistic 66.33468 Durbin-Watson stat 1.929429
Prob(F-statistic) 0.000000
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Null Hypothesis: FR has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.945090 0.0044
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 41115259
HAC corrected variance (Bartlett kernel) 42387479

Phillips-Perron Test Equation

Dependent Variable: D(FR)

Method: Least Squares

Date: 10/25/18 Time: 14:32

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

FR(-1) -0.627779 0.160191 -3.918953 0.0004

C 846.4720 1113.647 0.760090 0.4524

R-squared 0.311158 Mean dependent var 157.1565

Adjusted R-squared 0.290898 S.D. dependent var 7835.359

S.E. of regression 6598.015 Akaike info criterion 20.48088

Sum squared resid 1.48E+09 Schwarz criterion 20.56885

Log likelihood -366.6558 Hannan-Quinn criter. 20.51158

F-statistic 15.35819 Durbin-Watson stat 2.129378
Prob(F-statistic) 0.000408
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Null Hypothesis: X has a unit root

Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.914542 0.0000
Test critical values: 1% level -3.632900

5% level -2.948404

10% level -2.612874

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

Residual variance (no correction) 565.7487
HAC corrected variance (Bartlett kernel) 413.8572

Phillips-Perron Test Equation

Dependent Variable: D(X)

Method: Least Squares

Date: 10/25/18 Time: 14:36

Sample (adjusted): 1981 2015

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

X(-1) -1.136757 0.169939 -6.689227 0.0000

C 30.50860 6.060797 5.033760 0.0000

R-squared 0.575540 Mean dependent var 0.902169

Adjusted R-squared 0.562677 S.D. dependent var 37.04143

S.E. of regression 24.49564 Akaike info criterion 9.290313

Sum squared resid 19801.21 Schwarz criterion 9.379190

Log likelihood -160.5805 Hannan-Quinn criter. 9.320993

F-statistic 44.74576 Durbin-Watson stat 2.071657
Prob(F-statistic) 0.000000
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Null Hypothesis: SEP has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.349090 0.9073
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 0.026910
HAC corrected variance (Bartlett kernel) 0.026910

Phillips-Perron Test Equation

Dependent Variable: D(SEP)

Method: Least Squares

Date: 10/25/18 Time: 14:39

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
SEP(-1) -0.031250 0.089518 -0.349090 0.7292
C -5.55E-17 0.084399 -6.58E-16 1.0000
R-squared 0.003571 Mean dependent var -0.027778
Adjusted R-squared -0.025735 S.D. dependent var 0.166667
S.E. of regression 0.168798 Akaike info criterion -0.666279
Sum squared resid 0.968750 Schwarz criterion -0.578306
Log likelihood 13.99303 Hannan-Quinn criter. -0.635574
F-statistic 0.121864 Durbin-Watson stat 2.001008
Prob(F-statistic) 0.729175
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Null Hypothesis: D(SEP) has a unit root
Exogenous: Constant
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Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.916561 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.027731
HAC corrected variance (Bartlett kernel) 0.027056
Phillips-Perron Test Equation
Dependent Variable: D(SEP,2)
Method: Least Squares
Date: 10/25/18 Time: 14:41
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(SEP(-1)) -1.029412 0.174002 -5.916080 0.0000
C -0.029412 0.029412 -1.000000 0.3246
R-squared 0.514706 Mean dependent var 0.000000
Adjusted R-squared 0.500000 S.D. dependent var 0.242536
S.E. of regression 0.171499 Akaike info criterion -0.633038
Sum squared resid 0.970588 Schwarz criterion -0.544161
Log likelihood 13.07817 Hannan-Quinn criter. -0.602358
F-statistic 35.00000 Durbin-Watson stat 2.001783
Prob(F-statistic) 0.000001
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 7.266987 10% 2.08 3
k 5 5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 415
Finite Sample:
Actual Sample Size 34 n=35
10% 2.331 3.417
5% 2.804 4.013
1% 3.9 5.419
Finite Sample:
n=30
10% 2.407 3.517
5% 2.91 4.193
1% 4.134 5.761

121



.aladl ARDL(1,1,2,1,1,0) pais gmilis (24) a8, gala

Dependent Variable: ER

Method: ARDL

Date: 10/27/18 Time: 11:34

Sample (adjusted): 1982 2015

Included observations: 34 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): LOG(GDP) LOG(INF) FR X SEP
Fixed regressors: C

Number of models evalulated: 486

Selected Model: ARDL(1, 1,2, 1, 1, 0)

Variable Coefficient Std. Error t-Statistic Prob.*

ER(-1) 0.880963 0.075487 11.67040 0.0000

LOG(GDP) -0.133023 0.069447 -1.915465 0.0685

LOG(GDP(-1)) 0.230998 0.070287 3.286476 0.0034

LOG(INF) -0.163584 0.096223 -1.700044 0.1032

LOG(INF(-1)) -0.034746 0.100490 -0.345769 0.7328

LOG(INF(-2)) 0.147293 0.074674 1.972479 0.0613

FR 4.20E-06 6.39E-06 0.657787 0.5175

FR(-1) -2.12E-05 6.59E-06 -3.209524 0.0040

X -0.002305 0.001320 -1.746630 0.0947

X(-1) -0.005937 0.001302 -4.561652 0.0002

SEP -1.007141 0.214936 -4.685771 0.0001

C 0.699404 0.405534 1.724649 0.0986

R-squared 0.993256 Mean dependent var 1.787088

Adjusted R-squared 0.989885 S.D. dependent var 1.671246

S.E. of regression 0.168086 Akaike info criterion -0.458120

Sum squared resid 0.621563 Schwarz criterion 0.080596

Log likelihood 19.78803 Hannan-Quinn criter. -0.274402

F-statistic 294.5785 Durbin-Watson stat 1.713165
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(ER)

Selected Model: ARDL(1, 1,2, 1, 1, 0)
Case 2: Restricted Constant and No Trend

Date: 10/30/18 Time: 07:55
Sample: 1980 2016
Included observations: 34

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.699404 0.405534 1.724649 0.0986
ER(-1)* -0.119037 0.075487 -1.576921 0.1291
LOG(GDP(-1)) 0.097975 0.029291 3.344884 0.0029
LOG(INF(-1)) -0.051037 0.070301 -0.725977 0.4755
FR(-1) -1.70E-05 1.05E-05 -1.612150 0.1212
X(-1) -0.008242 0.002093 -3.936940 0.0007
SEP** -1.007141 0.214936 -4.685771 0.0001
DLOG(GDP) -0.133023 0.069447 -1.915465 0.0685
DLOG(INF) -0.163584 0.096223 -1.700044 0.1032
DLOG(INF(-1)) -0.147293 0.074674 -1.972479 0.0613
D(FR) 4.20E-06 6.39E-06 0.657787 0.5175
D(X) -0.002305 0.001320 -1.746630 0.0947

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GDP) 0.823060 0.391934 2.099996 0.0474
LOG(INF) -0.428749 0.389432 -1.100960 0.2828
FR -0.000142 0.000148 -0.960087 0.3474
X -0.069238 0.045365 -1.526241 0.1412
SEP -8.460744 4.422186 -1.913249 0.0688
C 5.875521 3.280980 1.790782 0.0871

EC = ER - (0.8231*LOG(GDP)
-8.4607*SEP + 5.8755))

-0.4287*LOG(INF) -0.0001*FR -0.0692*X

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 17.87742 10% 2.08 3
k 5 5% 2.39 3.38
2.5% 27 3.73
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ARDL Error Correction Regression
Dependent Variable: D(ER)

Selected Model: ARDL(1, 1, 2, 1, 1, 0)
Case 2: Restricted Constant and No Trend
Date: 10/27/18 Time: 11:37

Sample: 1980 2016
Included observations: 34

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(GDP) -0.133023 0.052377 -2.539725 0.0187
DLOG(INF) -0.163584 0.060177 -2.718391 0.0125

DLOG(INF(-1)) -0.147293 0.061982 -2.376407 0.0266
D(FR) 4.20E-06 3.45E-06 1.218319 0.2360
D(X) -0.002305 0.000775 -2.974981 0.0070
CointEq(-1)* -0.119037 0.009432 -12.62028 0.0000
R-squared 0.834616 Mean dependent var 0.174559
Adjusted R-squared 0.805083 S.D. dependent var 0.337473
S.E. of regression 0.148992 Akaike info criterion -0.811061
Sum squared resid 0.621563 Schwarz criterion -0.541703
Log likelihood 19.78803 Hannan-Quinn criter. -0.719202
Durbin-Watson stat 1.713165

* p-value incompatible with t-Bounds distribution.
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Series: Residuals
Sample 1982 2015
Observations 34

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

2.08e-17
0.004407
0.331324
-0.245982
0.137242
0.176052
2.489652

0.544612
0.761621
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.069568 Prob. F(2,20) 0.3620
Obs*R-squared 3.285161 Prob. Chi-Square(2) 0.1935
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 10/28/18 Time: 11:31
Sample: 1982 2015
Included observations: 34
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
ER(-1) -0.064895 0.087371 -0.742750 0.4663
LOG(GDP) -0.017783 0.072172 -0.246400 0.8079
LOG(GDP(-1)) 0.039051 0.076759 0.508748 0.6165
LOG(INF) -0.066135 0.106145 -0.623065 0.5403
LOG(INF(-1)) 0.013006 0.102085 0.127401 0.8999
LOG(INF(-2)) -0.004878 0.075257 -0.064813 0.9490
FR 5.21E-06 7.30E-06 0.713984 0.4835
FR(-1) 5.45E-06 7.55E-06 0.721328 0.4791
X -0.000244 0.001329 -0.183575 0.8562
X(-1) -0.000290 0.001313 -0.221204 0.8272
SEP 0.091573 0.223593 0.409552 0.6865
C 0.003889 0.405227 0.009598 0.9924
RESID(-1) 0.246765 0.258910 0.953093 0.3519
RESID(-2) 0.384387 0.299617 1.282929 0.2142
R-squared 0.096622 Mean dependent var 2.08E-17
Adjusted R-squared -0.490573 S.D. dependent var 0.137242
S.E. of regression 0.167557 Akaike info criterion -0.442087
Sum squared resid 0.561506 Schwarz criterion 0.186414
Log likelihood 21.51548 Hannan-Quinn criter. -0.227750
F-statistic 0.164549 Durbin-Watson stat 1.896766
Prob(F-statistic) 0.999115
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.989180 Prob. F(11,22) 0.4848
Obs*R-squared 11.25129 Prob. Chi-Square(11) 0.4225
Scaled explained SS 3.508686 Prob. Chi-Square(11) 0.9822

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 10/28/18 Time: 12:10
Sample: 1982 2015

Included observations: 34

Variable Coefficient Std. Error t-Statistic Prob.

C -0.097544 0.054741 -1.781915 0.0886

ER(-1) 0.019121 0.010190 1.876522 0.0739

LOG(GDP) -0.004988 0.009374 -0.532056 0.6000

LOG(GDP(-1)) 0.004071 0.009488 0.429031 0.6721

LOG(INF) 0.020084 0.012989 1.546250 0.1363

LOG(INF(-1)) -0.004099 0.013565 -0.302152 0.7654

LOG(INF(-2)) -0.003576 0.010080 -0.354766 0.7261

FR -4 .53E-07 8.63E-07 -0.525369 0.6046

FR(-1) -5.78E-07 8.90E-07 -0.649823 0.5225

X 4.27E-05 0.000178 0.239681 0.8128

X(-1) -2.46E-05 0.000176 -0.139962 0.8900

SEP 0.062814 0.029013 2.165012 0.0415

R-squared 0.330920 Mean dependent var 0.018281

Adjusted R-squared -0.003620 S.D. dependent var 0.022648

S.E. of regression 0.022689 Akaike info criterion -4.463308

Sum squared resid 0.011325 Schwarz criterion -3.924593

Log likelihood 87.87624 Hannan-Quinn criter. -4.279591

F-statistic 0.989180 Durbin-Watson stat 1.987043
Prob(F-statistic) 0.484822
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Heteroskedasticity Test: ARCH

F-statistic 2.11E-07 Prob. F(1,31) 0.9996
Obs*R-squared 2.25E-07 Prob. Chi-Square(1) 0.9996
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 10/28/18 Time: 12:30
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.018477 0.005251 3.519066 0.0014

RESID*2(-1) -8.25E-05 0.179693 -0.000459 0.9996
R-squared 0.000000 Mean dependent var 0.018476
Adjusted R-squared -0.032258 S.D. dependent var 0.022970
S.E. of regression 0.023338 Akaike info criterion -4.618779
Sum squared resid 0.016884 Schwarz criterion -4.528081
Log likelihood 78.20985 Hannan-Quinn criter. -4.588262
F-statistic 2.11E-07 Durbin-Watson stat 1.994989

Prob(F-statistic)

0.999637
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Heteroskedasticity Test: White

F-statistic 0.839280 Prob. F(11,22) 0.6058
Obs*R-squared 10.05027 Prob. Chi-Square(11) 0.5259
Scaled explained SS 3.134151 Prob. Chi-Square(11) 0.9888
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 10/28/18 Time: 12:42
Sample: 1982 2015
Included observations: 34
Variable Coefficient Std. Error t-Statistic Prob.
C -0.065053 0.040265 -1.615633 0.1204
ER(-1)"2 0.003223 0.002796 1.152947 0.2613
LOG(GDP)*2 -0.000333 0.000441 -0.756836 0.4572
LOG(GDP(-1)"2 0.000422 0.000435 0.970183 0.3425
LOG(INF)*2 0.001904 0.001618 1.176141 0.2521
LOG(INF(-1))*2 -0.001056 0.001842 -0.573327 0.5722
LOG(INF(-2))*2 -0.000311 0.001427 -0.218220 0.8293
FR"2 -1.50E-11 2.95E-11 -0.508054 0.6165
FR(-1)*2 -3.00E-11 4.50E-11 -0.666496 0.5120
X2 5.69E-07 1.45E-06 0.392185 0.6987
X(-1)"2 -9.77E-07 1.49E-06 -0.655802 0.5188
SEP72 0.063945 0.030885 2.070434 0.0503
R-squared 0.295596 Mean dependent var 0.018281
Adjusted R-squared -0.056606 S.D. dependent var 0.022648
S.E. of regression 0.023280 Akaike info criterion -4.411860
Sum squared resid 0.011923 Schwarz criterion -3.873144
Log likelihood 87.00162 Hannan-Quinn criter. -4.228142
F-statistic 0.839280 Durbin-Watson stat 1.830027
Prob(F-statistic) 0.605771
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Ramsey RESET Test

Equation: UNTITLED

Specification: ER ER(-1) LOG(GDP) LOG(GDP(-1)) LOG(INF) LOG(INF(
-1)) LOG(INF(-2)) FR FR(-1) X X(-1) SEP C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.394345 21 0.6973
F-statistic 0.155508 (1,21) 0.6973
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 0.004569 1 0.004569
Restricted SSR 0.621563 22 0.028253
Unrestricted SSR 0.616994 21 0.029381

Unrestricted Test Equation:

Dependent Variable: ER

Method: ARDL

Date: 10/28/18 Time: 13:58

Sample: 1982 2015

Included observations: 34

Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic):

Fixed regressors: C

Variable Coefficient Std. Error t-Statistic Prob.*

ER(-1) 0.913913 0.113611 8.044217 0.0000

LOG(GDP) -0.133536 0.070832  -1.885266 0.0733

LOG(GDP(-1)) 0.228038 0.072069 3.164173 0.0047

LOG(INF) -0.161175 0.098315  -1.639372 0.1160

LOG(INF(-1)) -0.038632 0.102949  -0.375259 0.7112

LOG(INF(-2)) 0.150444 0.076568 1.964837 0.0628

FR 5.72E-06 7.56E-06 0.755928 0.4581

FR(-1) -1.86E-05 9.35E-06  -1.988901 0.0599

X -0.002419 0.001376  -1.757402 0.0934

X(-1) -0.006196 0.001481 -4.184546 0.0004

SEP -1.106244 0.333466  -3.317416 0.0033

C 0.830469 0.530554 1.565288 0.1325

FITTEDA2 -0.010411 0.026402  -0.394345 0.6973

R-squared 0.993306 Mean dependent var 1.787088

Adjusted R-squared 0.989481 S.D. dependent var 1.671246

S.E. of regression 0.171408 Akaike info criterion -0.406674

Sum squared resid 0.616994 Schwarz criterion 0.176934

Log likelihood 19.91346 Hannan-Quinn criter. -0.207647

F-statistic 259.6778 Durbin-Watson stat 1.761531
Prob(F-statistic) 0.000000
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GDP INF FR X SEP
GDP 1.000000 -0.099294 0.679924 0.026242 -0.848006
INF -0.099294 1.000000 -0.011301 -0.231796 0.074025
FR 0.679924 -0.011301 1.000000 -0.002190 -0.700864
X 0.026242 -0.231796 -0.002190 1.000000 -0.047538
SEP -0.848006 0.074025 -0.700864 -0.047538 1.000000

(CUSUMSQ) 5 (CUSUM) jLia) daii i gy il 0S4 (34) ad) Gala

2013 2014 2015
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Forecast: ERF

Actual: ER

Forecast sample: 1980 2016

Adjusted sample: 1982 2015

Included observations: 34

Root Mean Squared Error

Mean Absolute Error

Mean Abs. Percent Error

Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

Theil U2 Coefficient

Symmetric MAPE

0.204893
0.162388
129.2811
0.042173
0.016950
0.023755
0.959295
1.047127
43.37052




