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Abstract

The study discussed the estimation of the foreign currency
reserve function in Sudan during the period (1985-2014). The
problem of the study was represented in that Sudan recently has
witnessed continuous decline in the size of the foreign currency
reserve and that negatively affected the exchange, inflation,
gross domestic production rates, and the direct external
investment.

The practical importance of the study stems from that it enables
the economic policies makers to formulate the proposals and
economic policies plans for the future, while the scientific
importance of the study lies in that it may enrich the academic
libraries. The study adopted the descriptive analytical method
with the econometrics techniques.

The most important hypotheses of the study were represented in:
there is inverse statistically significant relationship between
each of the exchange, inflation, interest rates and the foreign
currency reserve. There is a direct statistically significant
relationship between each of the gross domestic products, direct
external investment and the foreign currency reserve.

The study arrived at several findings the most important include:
there is inverse relationship between each of the exchange,
inflation, interest rates and the foreign currency reserve. The
study also showed that there is a direct statistically significant
relationship between each of the gross domestic products, direct
external investment and the foreign currency reserve.

The most important recommendations of the study are: the
central bank should save considerable reserves from the foreign
currency in several currencies. Correct monetary policy should
be adopted.
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Adgall (3l il Ly Jaginy ) i) sl (e claiadly gl a

Independent Variables — dliiuall cfyiiall /

Exchange Rate (EX) dijall pu /1
duih o)) Alaadl Jolie Aial) e land) Jals Jare 52

Inflation(INF) adail) 2

e duie) 5538 PR ) 8 el Jaea s

2013 «G3al ¢ Qi Aaslae Al o shall A 53l A ¢ 3l Caiaat ¢ Gigle Guaall e dne Gl !
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Gross Domestic Product (GDP)  _lleay) sl &5l /3

5 DA L Al b leali) oy 3 cilasally Asledll ool JS) Asudl Aol o 5ie
. Bdaa dyia)

Foriegn Direct Investment(FDI)  jalwl) a¥) jleiay) /4

Al Al @lGa e Bliadl g elay s AU Adsall JlseY) Gugsy Sl s

..

Profit Rate (R) zL¥) Jaa /5

goiall GalFY) e (e Ble

FR = F(EX,INF,GDP,FDI ,R) ————-——————-——— (1)

: j Sua

euay) il hlia) :FR

Caypall jeu:EX

sl :INF

Seay) adl sl :GDP

salad) sl Ly :FDI

Cl_mjﬁ\ Jaa: R

s ¥l hlia) e S5 A Jalsall desene 4 Jrys Slsdall el U
2 3sail Ly

zisalll dpaly ) AéLual) 3-2-4

z3salll e dae ) Aabad@y) il (AR <G dplay) Ayl aaas Y
dolad IS8 320 Gaki DA e cupatl) Gslad Gl sl o (S e galaiy)
Sl all Blauy) o) Al Gdas WIS sy dugadl A o daba e
Oe gy bl i) e JS adaT Bye JS (8 L Gapstie IS ) 8 addedl)l il
Gailsall (e il Juadl Jaxs ) Arpall e Jiaat s Al il
cyaal) JSal) Sl am A G el Gl ilany) dalaiEy)
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:allaall dipaal) C)LEY) yasd 4-2-4
Dol A laill (e adgis
aalaigy ) dylall Eg dage Booulil) ddes ®
D O Ao Al aag) Gl 0 o) adsiy Capall ew dddes By e
ALl Vsall Jilie dleall jaw 3 pamlids) o) ¢ oY) sl lialy Cajall
() ) i) 4 b alis)
adaill adiy) WS 5] Ao Ao 2ag) Adle (sS5 o)) adgiig auaddl) dalea :B, o
N P S B N R
W LS ) Ak ABle) dmge (5S5 o) @dsiis Jayl sl ol dales 1By @
(Y sl alia) oy Jeal) sl gl
L () &k ale) dunge 0585 o) adsiiy bl i) Léiny) ddaa 1By o
() sl Jlalgia) oy S8kl uaY) L) o
Blinls oY) Jae Gn D) Dlla (68 o) aising #L)Y) Jase dales :Bs @
(nY) aml L] o) Jaee (=ead) LS dpue uaY) al

FR = B, + B,EX + B,INF + B;GDP+ B,FDI + BsR-——- (2)
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@bl eyl Jidadl) 5-2-4
SV beal) Lol ey Adlany) Gunliall aal e ASoall Al (anlie e
(3,8 Ual) o3g] alall (sginall o oy 5alls (ol Javigia ) )lalasin) 4338 5al) Aol paplia
Yl dphsll bl o Gllial shaly @bl Caagd basgd 60V gl Y)
Gl Gaylie padiuly o age Gl Guilad pae o Guilad 52 G 558 Uit
13 4l cidasiall il Jon (58 panill O Cumy clgnmny Jon ULl aant 3580 unlia
zona Salls S casll o) o @lld s LS leagies ail) o CDIEAY) laie oIS

Lot W 5S) g bl CalyaiN) ysiny

galaidy) cpiiall clilyd Lhagl Joail) (1/4 ) a3y Jgaa

Foreign
ForeignDirect Gross Exchange

Profit Rate| Investment Domestic Exchange | Reserves

(R) (FDI) Product (GDP) | Inflation(INF) || Rate(EX) (FR)
21.66333 791.5235 25276.90 41.92167 | 1.756277 | 468.9383 Mean
20.05000 86.11450 17299.15 27.01000 |/ 2.055000 | 150.5850 Median
41.70000 3534.100 120734.0 132.7000 | 5.590000 [ 1868.590 Maximum
11.00000 17.23100 15.36000 4.900000 | 0.030000 | 7.610000 Minimum
7.759376 1094.658 30908.07 40.01326 | 1.579757 | 614.6848 Std. Dev.
0.633070 1.032485 1.449611 1.068631 0.740548 || 1.131772 Skewness
2.822919 2.494583 4.605177 2.832834 | 3.190232 | 2.641769 Kurtosis

30 30 30 30 30 30 Observations

E Views zaliy alasiuly Galll slae) : jaadl
D etiaY) a8l s /1
cauball sid DA Ve sale 468.9 V) dll alia) il leal) Ll &l
el 3 ¥ gsle 1868.5 caaly 8 deg el W Vs (15l150.5 Lapusl) il
bl Gl al Law ¢ a1991akall (Y 50 (sle7.61 sl Al 0ls 22005
614
ripall a2
2.05 Lsgl s ¢ Aubll 558 & 4n1. 75 Capall jra puid leall laugl 4l
&b Asa 0.03 cly dad o)y 22013 sl 8 4pa 5.5 <l dad ol L) apa

1.57 el Gl il Ly casia a1986-1985 (psalal
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aduzil) Jara /3
St W %27.01 T gl alyg ¢ Auhall 553 8 %41.9 adazmill el olual) Jan gl &1
aall 3% 4.9 caly dad S35 21996 alall 8 %1327 cualy adaill Jaedd Ao

. % 40 g)baal) ol &b 22001

Alaay) laal) gl /4
CRuball 58 8 Vs Ll 25276.90 Jlea¥) daall gilil) iad leal) Jangl &by
dlall b ¥sn all 120734.0 il ded el L) Y50 ) 17299.15  Jasusll &l
ChatV) &ly ¢ 1985 A 4 ¥ Gl 1536 caly ded iy 2008

30908.07 (5 lxaly)

) e Ly /5

Ll 558 & Ve (5le791.5235 bl i) Slaiay) puid oleal) Tl &1
& Vs Osle 3534100 ialy dad Aot Ll Vs (ysile 86.11450 Lapusl) iy ¢
Cabal alis ¢ 41999 alall & Ns sle 17.23100 <l dad )y 22006,
1094.658 (5 Ladly!

Y Jaa /8

ais o Al s 3 % 21.66 LY Jae  sid  oleall Ll &l

%11 Caly dad s 21997 alall 3 % 41.7 calidad o) W) % 20.05 Lol
% 7.75 s skaall Cihat¥) aly L ¢ 22005 alall b
(1/4) & Jsa

Lo & . &
JLaE) J8d kg Jsa
140,000
120,000 |
100,000 -|
o EX 80,000 |
- INF
+ GDP
* FDI 60,000 |
x R
40,000 -
R
20,000 | °°
R
o = * T ok — \§
0 400 800 1,200 1,600 2,000
FR

(24 &) Gale Hhil ), panl Leiary e G puatall Guilad ade JSA (e JaaDh
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DAl cyial alal) olady) Lid) 6-2—4
) Al sl /1
i) Bl aldaY alal) olad¥) ( 2/4) ad) Jei

FR

2,000

1,600 -

1,200

800 -|

400

‘86‘ ‘88‘ ‘90‘ ‘92‘ ‘94‘ ‘96‘ ‘98‘ ‘DD‘ ‘02‘ ‘04‘ ‘06‘ ‘08‘ ‘10‘ ‘12‘ ‘14
E Views zaliy aladiul daldl dlael : jaadl)

Oo il laliaY) G aiip clays Aasall ly 8 Gl dla o) JSE) e Jaadl

syl Gl s mids) 5201 1akd) sy 22006

ciypall a2

Cipall gl alad) olaiy) (3/4) ad; JSi

EX

86 88 90 92 94 96 98 00 02 04 06 08 10 12 14

E Views zaliy aladiul daldl dlael : jaadl)

e lEpY) 8 Al Coyainds 41996 alad) ia Alsjall Ay & (mliss) JSE (e LDl
Oe Bl B el 25 2007 ale b oalia) G aly 522004 aledl Sa ac Ll
22014 ale b camids) 522011 e
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adatl) /3
aduzill alall olasy) ( 4/4) b JSi

INF
140

120

100

80

60

40

20

T T T T T T T T T T T T T T T T T T T T T T T T T T T TT
86 88 90 92 94 96 98 00 02 04 06 08 10 12 14

E Views zaliy aladiul Galdl dlae) + jaadl)
Gl @ 21994 Al s masbiad)l g VG Al cly dlagad) Gy 8 Lady
gz 6‘1996 elc Sl g i) el Al el (..1998 ew\ & tmﬂ\ & oalaanyly

sl
Aay) sl il /4
Ay laall bl slad) olai¥) (5/4) o) Ji
GDP1

2 T T T T T T T T T L T T T

T T T T T T
86 88 90 92 94 96 98 00 02 04 06 08 10 12 14

E Views zaliyn aladinly daldl dlael s jaadll

Gy Jlay) Jaa GM‘ & tu@\ 1994 alall sy dlsyall 4y 8 LDy
. Alayall
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Pl ) L5

Slal) ia) LI alal) slas¥) ( 6/4) a8, JSi

2,400

FDI

2,000

1,600 -

1,200

800 —

400 |

0

T T T T T T T T T T T T T T T T T T T T T T T T T T T
86 88 90 92 94 96 98 00 02 04 06 08 10 12 14

E Views zaliyn alaaiuly Saldl dhael @ jaadl)

gyl 3y & 22006 aladl s Al 8 S alias) Alula) Ay 8 Laad

22014-2013 alad) b (=liasy) & 22012 sl 22010 slall e g luiial

W Jaa /6

WY Jaral aladl olai¥) ( 7/4) af; S

R

45

40

354

304

25

20+

15

10

T T T T T T T T T T T T T T T T T T T T T T T T T T TT
86 88 90 92 94 96 98 00 02 04 06 08 10 12 14

E Views zaliy aladiul Caldl dlae)  jaadl)

1995 alall & (aliss) by 1992 i e §luia pliny) lia JgV) dlsyall b
ALull) Bles ) g )l 52002 aladl ia (mliss & 1997 Al b g li,
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Augmented Dickey Fuller jlis) msli

Aahal) clpprial dadll Gl i (2/4) &) Jses

Augmented Dickey—Fuller Test

Intercept Trend & intercept
v Critical | ADF Test || STATIONARITY Prob || Critical value || ADF Test | STATIONARITY Prob
value Statistic LEVEL 5% Statistic LEVEL
5% || (Intercept) Trend &
intercept
FR st giff st yiff
-2.071853 || 4.446665 1" difference 0.0001 -3.580623 5.421342 I difference | 0008
EX _ st giff nd i
2971853 || 3 40347 [ 1 AMerence | a76 || -3.595026 5798081 | 2 9merence 16 0004
st s sty
INF || -2.971853 -7.349436 1% difference 0.0000 -3.580623 7914162 1% difference 0.0000
GDP || .2.981038 || -7.754304 | 2™ difference | 0.0000 || -3.595026 -8.398405 || 2™ difference || 0.0000
FDI st giff nd giff
2971853 || -7.130605 || 1 diference 0.0000 -3.587527 1043755 || 2 dierence 6 60000
R| -2.971853 | -4.686902 || 1 difference 0.0008 -3.580623 4656343 | 1% difference | 0.0046

E Views  zalij aladinly Galll slae) @ jaadll

¥ @l (8 Cpfiul Gl e O 2a dudlad) hEaY Jld (S lod) il Jsaad) (e
o oLtV ALl e i) JlaaY) laall ililly Cipall e e Lo pLalilly olai¥ly slat¥) o
Qoo osld olsa) el iy JSBI Gl
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Al Chysiall A3l GOl i (3/4) Wy saa

Phillips—Peron g s unld jLod) il

Phillips—Peron Test Equation

Intercept Trend & intercept
Vv Critical ADF Test STATIONARITY Prob || Critical value ADF Test STATIONARITY Prob
value Statistic LEVEL 5% Statistic LEVEL

5% (Intercept) Trend &

intercept
FR -2.971853 || -5.446779 1* difference || 0.00001 -3.580623 -5.421743 1* difference 0.0008
EX -2.976263 || -6.114560 2" difference 0.0000 -3.587527 -5.297989 2" difference 0.0011
INF -2.971853 || -7.086927 1* difference 0.0000 -3.580623 -6.971608 1* difference 0.0000
GDP | -2.976263 -8.086194 2™ difference 0.0000 -3.587527 -10.27397 2™ difference 0.0000
FDI -2.971853 || -9.447059 1% difference 0.0000 -3.580623 -11.93497 1°7 difference 0.0000
R -2.971853 || -4.689894 1¥ difference 0.0008 -3.580623 -4.660262 1* difference 0.0046

E Views  zalij aladinly aldl slac) @ jaadll

e e L J9V) Gl G bl il (g peld las) <0 Jeaad) e Laadl
-zl el (S adley S (30 b Dl Y] sl gililly Copeal
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o idial) Jalsil] Julas

i) Jalsil) Ja) (4/4 ) o) Jsaa

Unrestricted Cointegration Rank Test (Trace)

Prob S;'Itl:c;al Trace Statistic Eigenvalue ng.og;?éz(eso;
0.0000 95.75366 168.8475 0.926517 None *
0.0001 69.81889 95.74773 0.818202 At most 1 *
0.0483 47.85613 48.01162 0.627787 At most 2 *
0.4001 29.79707 20.33954 0.386283 At most 3
0.6164 15.49471 6.669360 0.208523 At most 4
0.7275 3.841466 0.121433 0.004327 At most 5
(2) ) Gale— E Views  malip aladinly cald) slac) @ jacad)
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Prob S;'Itl:c;al Trace Statistic Eigenvalue ng.og;?éz(eso;
0.0000 40.07757 73.09977 0.926517 None *
0.0006 33.87687 47.73610 0.818202 At most 1 *
0.0487 27.58434 27.67208 0.627787 At most 2 *
0.3927 21.13162 13.67018 0.386283 At most 3
0.5439 14.26460 6.547928 0.208523 At most 4
0.7275 3.841466 0.121433 0.004327 At most 5

(2) ady 3ale i — E Views  zalip aladinly aldl el @ jaadll

adley ¢ o0y 3 e zisalll Ghitie Gp b JalS dllia of Do) Jeaall e Laadls
. )\JA.'\‘)” c\)a\us.q:\
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Zigalll paii 7-2-4
a8 aY) il Jlaloa) A ul@l) el il (5/4) Jsaad) e =

Dl e dgdadll
DNl zagall lia) s (5/4) ) Jsaa

Variable Coefficient Std. Error t-Statistic || Prob.
C 808.5909 305.2629 2.648835 |[0.0141
EX 99.50367 95.59336 1.040906 [ 0.3083
INF 0.139349 3.002005 0.046419 [ 0.9634
GDP -0.002693 0.001173 -2.296342 [ 0.0307
FDI 0.306338 0.090442 3.387121 | 0.0024
R -29.77990 12.37388 -2.406674 |0.0242
R-squared Adjusted S.E. Prob Durbin-

R-squared of regression | (F-statistic) || Watson stat
0.640834 [ 0.566008 404.9425 0.000091 | 1.441918

(17) &) 3ale — E Views zaliy alaaiuly Gald) dae) @ jaadl)

FR = 808.5909 + 99.50367EX + 0.139349INF - 0.002693GDP

+ 0.306338FDI — 29.779901R

Z galll A

s 2bai®y) jlamall Ty o 3gall) alles al

M‘)Ja.ﬂ\ &= (ot g :\-\A)A (8085909) szl-a-aﬁ Cull) Jaladl Ti)JsAM 3)\..:.}(\ °

gLy

4..1;}&3\ 'é)\.ﬁa\g\ M:\Sj (+9950367) ngl-m:\ u‘)_._aj\ P dAlJ.Aj Q)As.d\ E)LI:}” )
a3y LS ) Y sal) aldaly Gipal) e c Ak Al sy AnS
iphill e 135 (99.50367) _laia aaY) il hlis) A Capall

Wl lialy Cipall e o GaSe WDle ssag s I el

a5 i Aungall BLEY) ey (+0.139349) sl Jaladl 3yl 3yly) e
Lgie Aty a3 WS (o) aa¥) sl Jdalgials adamil) oy 4yl dDle
ADle asay s Al dalad@y) Al e 1y oal) sl i) a

oY sl hlals bl o duse
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L) 5Ly dady (= 0.002693) Jeay! ol ) Jaled 3y0il) 5,L3Y1 @
LS (o) (ia¥) sl aldialy M) aall mblill g dase Al 35a Jad
Aphill (e 1y a5l altia) Ji Zasie dauiy Jlea) aall i) ol
i) bl ) sl @0 g bk ABle 35a il A by
LY

BLIY) dads (+0.306338) il aaV) Hlénuyl Jaled 3yaia) 5LIY) e
A hlaly il i) JLESY) G Lk BDle amy e D)
sl Jalga) uh dgie A alad) Y LEay) o) WS o) Y
DY) ke ABDle a5as sl Al Aol 4kl 8y s oY)
i) il alaly Haball Y

3sas Adld) 5LEY) dads (- 29.779901) LY Jaee Jelral 5y0dll 3)LEY) @
WY Jae o) WS () ia) il alialy #L)Y) Jaee o e Ao
ALY Akl (365 1aay a8 altia) B dysie dasiy

baay) jlaal) Wy i) il Judad o

ve dgsima pe (INF EX) abae o) zdgaill cibosic CDlalan o (10 sy @
s die Aysiea (Re FDle GDP(C ) cyiall Jalae Lol 5% (gsine (s5isae
. 5% dsind

Juig %5 (e JB) dysine dad a5 (F= 0.0000091) jloadd ddlasyl iedll e
L aially Alsiaal) i) G ADe dgmgs JSS 2 dsaill Lygina o

O i 1385 (10.56 ) sl (Adjusted R— squared) Jaxall yaaill Jalas @
) a8 coas Al bl e % 56 Gty Algie Al i)
gasall b damdl e @AY chsadl G e sle % 440e sle Ul
gl 386 Baga a2 o Ju dall s2ag

il jlmall Wy ilidl) Jlas

zasall (& Al hysiall G ot Lali)) g Y Llo)Y) didias DA (0 @

Gl 13 b)) AlSie agas iy (1.44) Jsandl (e Gudly G0 daf ey @
(2) Ay DL Al dasll e i Y B0l dasll Y
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Allaay) dadl) cialy Cua cpli GO ASAe a8 Y ) JR) P ey @
(18)sd) Gale — (0.421748)
i ll) il 7 dgall) s
e alie ¥l S Sa Y Al Lol graall Glaypall Agyyhay Aalaall pad da
Lppdll 358l Coaimy Aldiall Clpaial) ey allae dygine aal lldy 4dadll Asladl
Sy dadiye ) Camy Aal) addyy pasll I b agle 203 daliy) AlK5a agagy Adabeall

i slll Cual 2 h ol lad] A5 (6/4) B Jea

Variable Coefficient Error .Std Statistic-t .Prob
C 4.191824 0.784441 5.343706 | 0.0000
EX 0.870268 0.245649 3.542736 [0.0017
INF 0.002327 0.007714 0.301694 | 0.7655
GDP -9.79E-06 3.01E-06 -3.249314 [ 0.0034
FDI 0.000691 0.000232 2.971708 [ 0.0066
R -0.044446 0.031797 -1.397773 [ 0.1750
squared-R Adjusted S.E. Prob -Durbin
squared-R [ regressionof [ (statistic-F) | Watson stat
0.640834 [ 0.640834 0.654120 11.96881 1.366130
(19) ad) 3aleE Views  zaliy alatinly iald) slael @ jadll
Log(FR) = 4.191824 + 0.870267EX + 0.0023271INF -
9.700006GDP + 0.000691FDI — 0.044446R..........c.ccvenn..... (4)
T Asalll pnils

3 Juﬁ:ﬂ Jl,?-d‘

ikl ae GG 5 dage (+4.191824) (s il Jaladl 5yl 3L2Y) e

gl

Lnsall 3)LEY) Ay (+0.870267) sl Cipall jau Jalad yasall 5yL3Y) @
a3y LS ) aY) sal) aldaly Gipeal) e o Ak Al s And

iphill (e Nag (+0.870267) it aa¥) sl Jlis) a3 Capall
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Al hlialy Copall jew n Ao Ao asay apd Al Al
LY

Jgag S0 Aaasall 5LEY] Aad 5 (+0.0023271) adaill Jalaal 3y00al) 3,L5Y]
Toshe Ty pimill o) WS (o) iaY) ) halgals pdamill Gy Lyl B
WBle a5my (A Sl LalaB) Lkl (e Vay aal) @l Jllbs) 2
) Al Jhlgialy admil) Gy dse

AL 5)Lay) dads (—9.700006) Jesy) sall il Jelaad 3ysal) 5)L)
WIS () i) i) iy JleaY) aal) milil) on dnse BDle 35a
Al e Naay ) sl Jalia) g8 dshe iy JleaY) sl gl o
) halials Jaal) sl Ul G Lk ABle a5 (i A Al
- riaY]

DY) dady (+0.000691) il sV HLiiay) Jaledl 3y0aal) 3Ly
Al absaly bl aa¥) oLyl gp Lok Ble a8 sl
il Chlia) a dste Ay Salad) aY) L) o WS ) )
DY) o Bk ABe dsay il ) Al il i 1y )
i)l il bl Y

3say Adld) 5)LEY) s (—0.044446) LY Jaee daleal 3y0idll 3)L5Y)
WY Jane 2y LS () ia) i) iy ~ L)) Jse On danse Wle

- galai@Y ) dgylail) E ey e sl alia) i 3 g A

lasy) jlaal)

die dysme (EX¢ FDIc GDPC) zisaill cilyin cBlales of asill (o sy
cAgsima pe (RANF)husidl W« 5% (ggina (g5t

sle Juis %5 e 8 dsina dad a5 (F= 0.00000) )laadl ddlasy) dadl
Ll il Aliisal) il Cpn ADNe dgngs JSS 7 dsell 4y gine

el Gl (10.65 ) sk (Adjusted R— squared) Jasall yaail) Jalee

e G5 ol il 5 st ) sl e % 65 daesiy A gise Aiinal
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J5 dal) o3 g mdgall & diacadll ye (a9 Gl 5 e sle % 350

CJ}A.A\ é.\ﬂj.m 3lga A_A.:;

kil Ll

2 3sall 5 Al il ok LGy ey Y e
o S bl Ahe dgay N i (1.36) Jsaadl e cpily ()2 dadd jelais @

adlaay) dadll cialy dua opls CDlA) A aa g Y i) ) DA ey e

(20) &, 3aL—(0.421)

sl g dgalll s
s Oladsall o) sl A slll Comll Alally dyladll Ul Aandgy g 3gail i 2y

oy Jsaall & mnge sa LS Aadipe ) AUl Aanlgy g dsaill oy o s 130 JSS (pygina

(7/4)
sl zagaill Hlis) =3 (7/4) a8y dsea
Variable Coefficient Std. Error t-Statistic | Prob.
C 11.48652 1.671149 6.873426 | 0.0000
Log EX -0.692968 0.120071 -5.771333 [0.0000
'Log INF -0.463016 0.251471 -2.841228 [0.0780
'Log GDP ]0.261652 0.109648 2.386286 [ 0.0253
'Log FDI 0.282370 0.118726 2.378336 [ 0.0257
LogR -2.322988 0.558437 -4.159806 | 0.0004
R-squared Adjusted S.E. Prob Durbin-
R-squared | of regression | (F-statistic) | Watson stat
0.839711 [0.806318 0.778685 0.000000 | 1.704178

(21) a8 3l —E Views  zaliy aladiuly ald) slac) @ jaadll

Log (FR) = 11.49587 - 0.694206 Log (EX) — 0.467008Log (INF) + 0.262728

Log(GDP) + 0.282370log (FDI) - 2.327312log (R)
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gasalll pll
¢alai®y) L)

Aplall we (35 5 dnge (+11.49587 ) (sl bl Jalaal 5y0al) 5L3Y) @
by

ALl 3)LaY) dads (-0.694206 ) (ssli Cipall jru Jaladd syl 5LEY) e
s 3 WS (g1 i) i) altials Copeall e o ASe ADle 25ay
iphill iy 1as (0.694206 ) e oa¥) al alsa) J& Cojall
wll Ghlialy cipall pas Gn Ase dABle day pRiB (Al Al
criaY]

dsas et ALl 3yLEY) Aed 5 (-0.467008) Al Jalad 3yl 3LIY) @
Gosie Ay pdamill ) LS (5) i) sl Lalfinly pdaaill G dpse ADle
Wle a5as pafisi S LalaBY) 4l we (35 1y aY) 8 alis) By
(el ) alfaly adumil) gy duke

x5 A gall LY Aady (+0.262728) Jeay! ol il Joleal 5084l 55l o
W L ) ) ) sy sl Jaall mlll g Lk e 35ay
Aphail ga Gl a5 a¥) A altial iy Aygie Ay lea) aall bl
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Heteroskedasticity Test: ARCH

F-statistic

[ 0.277683 | Prob. F(1,27)

[ 0.6025

Obs*R-squared [/ 0.295216

Prob. Chi-Square(

1) [ 0.5869

(22)a) (ake —E Views maliy alasiul dald) slae) @ jacad)

S obs R-squared (0.295216) idlaay! dedll o aa3 ARCH lad) P&
e gag axe ol ) daad) Gapdll (mbyig anall (i Jais Wl @l e (10.05 ) (e

(ARCH Heteroskedasticity Test) : plall «ildi axe
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Log (FR) = 11.49587 - 0.694206 Log (EX) — 0.467008 Log (INF)
+0.262728 Log (GDP) + 0.282370 log (FDI) - 2.327312 log (R)

106



Sl gl

b Olae Gamy V) sl e gyt ldalialy Bl o<l il e L]
& Al hlia) Jlad Ysall (o8 Al CBleall fle adii Yol lasa Jls
il Al

o DD (e Blially adail) C¥ane addl dllads Al 408 dubis et W2
daaliy Capall e Ayl Jalad aumgs dpidagl) dlaal) 4 peay aiaY) Capall
- AasaY) el (e clidaliay) ge

) Glaadlly ldall Ay Hleiin¥) aoand N a5 4l ey Slubie Gulal .3
o il il FLYI Jae (addiy Al LAWY B85 e aa
- ol

aedl Jlea¥) Jaall il 5oyl elyilly geliall el ol e Jeall 4
L) il i) <Y ane 3245 8 Aeslusall clpaliall auaig

Aliiie cilfyal cula, ji8
oxiliy aiaal ) sl gl g dlsia) Gl e agal) ehals Guldl ag
t e duahall Ledars o] ) Culgadl) Lkaat s sl e
Cipall jru iaY) sl Jalia) o Al L1

) (b ain¥) sl dalga) 50 AV N alaall 2 3sei Gkt L2

107



&b‘db JJL«AAJ‘



&Mb JALAAS‘

o SH LAY /1 : Yl
67 AN Sl 5ysm .1
21 4 Jaill 3y .2

iy pl) Eyanl) /e

el : [

ran dgmalall lall I Al Al dedie ¢ sdie dess deal L]
.2004-2003

coosll ol amdlly Bl lulid)l (Gua duall dese jpen ¢ dlias deal L2
2000 ¢ jean claslall Glud dusse

askuall ¢ ayslly Haall e s ¢ bl SLaBY) (yg5als mrl) Guis sl 23
- 22002 lagadl ¢

Gl sadadl (s ¢ Laill Slubully il 4 Glalas o g a3l 4
2004 ¢ jhall cigralal

1993 jihall ¢ Sill 1 ¢ saiill aLaBY) ¢ (gpmsall dma slua .5

Gle ghaall Gls AR Lalaidy) clubwdl ) daadl (g8 aadl e .6
2003 cdpaalall

Dlall il il o wlsll slai@y) ¢ ddae ol de e jalall e L7
20006 pae ¢ dpmalal)

laall gl aallae 4855 ¢ oY) F3a) dangiae Jlie Glagll ae .8
- 52001 s ¢ 325354

Ghnkill bl ola@Y) Aliliiagene e dale ¢ wdll dae 3L 9
O3 i) alatiuly esmll ¢yl zila ¢ EVIEWS maliy aladiul

. ﬁl‘)b
2005 ¢ ki) uld@) L@yl b add) ¢ ad ) s gyl .10

109



Sl 5 aalall Z a0l ¢ Aglsal) Apala@yl Gl ¢ (me s iy .11
2003 ag,u<ayl ¢

AnlasY) aslell Ayl S dlall il (isle paall e e (ud 12
22013 ¢3hall (il Aasls

- 22000 dyasay) ¢ Jdoall sbaidYl ¢ diaac el 2o 2 13

Y ¢ Bpmall L1y KU ALaBYT toalie gl alus olals Lilaas .14
2000 .

O bl ulall Loy ¢ Jadia deae deal giad) Jelewd by 115
G Akl ¢ ) e gl AN N ana ¢ (Bully Ayl
22005

haally cdlaally Aualad) 315V
¢ayaY) Byiadl sl c_"ay (D lanl) Ay (gauil) Gla\:u;}!\ ¢ 3ldn deal .1
AM.10:14 22015/ yens/2
G Ay e Bl G AplSaly Capall pp Gl ¢ A s (palhy L2
22010 ranwa t Goedlly (el aaall A pad) das ¢ Alagadl slaidy)
e g UaBY) il (amys Aipenl Luial) dlendl lalinle il Liay dess (s .3
?2013/1/7 ¢ &l 2694 2 — 524 B ¢
Alad) ahsidl o AV Jeall 4 golaily) el Aadl sl deas .4
Ji8 Ll 3e)8 Jadtuall chbiaaty aydy @.Dm\ Dlaal) ¢ A dasa alallae desa 5
caslally Gl aalll Aaa ¢ giall Jladi) alag
Laalad) Jilaoh @ Ll
oiball 8 AL Sl ddlall kol eDlgandl Al Aadall ¢ daal o oaeal L
22008 yihall ¢ dpalaidy) aslall & puiale Aluy 22007-1988 358l Pla
)zl Jlea) 8 o) sl labas 5T ((:2015) oy gase 2

62015 4 U\J}“‘S\ A\MB ¢ ob):\SJ AJL»J 2012 - ("2005 @ uh}w“ JLA'_’\S}('

110



JUENPPE RN KEN W PR KPWA| R S SO P IV KR C 0 P B X (VN I IV
(:2014) ¢ Gasadl Aaala ¢ yiiale Al ¢ Uadll sy @l aiall Jolsal)
Ge 85 b Capall e o (g3l el b S S gldie e L) 4
¢ el lahpall LK ¢ Ldpadl ciluhall & divale 3l o 22002-1992)
22009 J3sudl dasls
Gom b Wils Ll (el Glagad) dliy Gilub ¢ bl s M) 3o 2ens .5
(52014 ) ¢ Lanslgi€ally aslall )y pusd) dnslane iiuale Ay cCapual)
Choba gl by o 4oV caledd) z3ls Gad 3 iG] anlyl G3s -6
- (:2009) ¢ gl drala ¢ iale Alls; <1990-2007 35l a gudl
BT3L
. 22014 = 22000 55l & dygidl pal — 58l gl Sliy )l L]
elasd sl Kol L2
Ly g sty ad)gal)
19:10 22015/ )le/21 ¢ o Ao guse LanSyy ¢ ia¥) gaiil) Lalia) .1

https://ar.wikipedia.org/wiki/%D8%A7%D8%AD%D8%AA%D9%3% DS
%A7%D8%B7%D9%SA %D8%A7%D9%84%D9%86%D9%82%D8%AF
%D8%A7%D9%84%D8%A3%D8%AC%D9%86%D8%A8%D9%SA

02:30 2017/7/28 )ba¥) sy3all adga .2
http://www.aljazeera.net/encyclopedia/economy/2015/11/16/

Dol adse flagiidhy Loy flaale <Dlaall dluy il laliaYh 3la deal .3

22015 jsasyf2¢ dyjLaY)

Al Aulad) ¢ eLas¥ly il Aalal) 339 ¢ lagad) iy ¢ agud) iy gise .4

.203-201 = <2005 sl 2004- 21983 dubeaills

http://www.bankofsudan.org/arabic/period/masrafi/vol 26/bop.ht
m

111



il il (B Al ldl 5" s deaa b (olasadl iy aga .5
2004 6(2) Ay Blaay) cGigadlly Gluhall Al plagad) Ayt WSl
230a

112



(adkall



Al by ¢ (1) o) ale

R FDI GDP INF | EX FR Years

16 | 35.121 15.36 |46.33| 0.03 12.2 1985

16 | 75.321 20.22 ]29.04] 0.03 | 58.51 | 1986

19 46 36.47 12498 0.05 | 11.71 | 1987

20 | 35.121 46.79 149.14] 0.05 | 12.11 | 1988

22 | 140.11 82.56 |74.08] 0.05 | 15.91 | 1989

29 | 48.124 | 110.11 1674 | 0.05 | 11.41 | 1990

28 191 192.66 |123.7| 0.05 7.61 1991

32 | 63.245 | 421.82 |117.6] 0.1 27.52 | 1992

27 | 112.419 | 948.45 |101.3] 0.13 | 37.43 | 1993

27 | 17.231 |[1881.29 |1154] 0.22 | 78.16 | 1994

28 | 52.393 [5529.109,68.4 | 0.4 | 163.36 | 1995

30 | 81.616 |10215.17]132.7| 1.25 | 106.78 | 1996

41.7] 90.613 [15929.31|47.7 | 1.58 | 81.58 | 1997

36.3] 50.565 |19916.13] 17.1 | 1.99 | 90.62 | 1998

28 | 178.12 ]24488.85] 16 | 2.52 | 188.74 | 1999

25.7] 810.69 29694.48) 8 2.57 | 137.81 | 2000

15.2] 62.112 |33704.96] 4.90 | 2.59 | 49.74 | 2001

14.9] 59.43 |38391.65]| 8.30 | 2.63 | 248.94 | 2002

16.2| 67.112 ]42038.19| 7.7 | 2.61 |529.450| 2003

11.3] 70.14 534299 |8.46 | 2.58 | 1338 | 2004

11 | 57.141 |64328.76] 8.5 | 2.44 |1868.59| 2005

12.1] 3534.1 |80015.78]| 7.16 | 2.17 ]1659.93 | 2006

11.9] 24246 90339 | 8.08 | 2.02 | 1377.9 | 2007

13.4] 2511.28 | 120734 |14.28) 2.09 | 1399 | 2008

17.5] 1816.2 2800 | 11.2 |2.2359] 1094.2 | 2009

20.1] 2063.7 2940 13 12.2373]1036.24 | 2010

18 | 2313.7 |18668.99| 18.1 |[2.4851] 1651 | 2011

20.7| 2312.9 |24341.28] 35.1 |4.4001, 262 2012

22.3| 21791 129463.02) 37.1 | 5.59 | 256.5 | 2013

19.6| 2246.5 |47582.78]| 36.9 | 5.54 | 255.2 | 2014
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Unrestricted Cointegration Rank Test (Trace)

0.05 Trace Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 95.75366 168.8475 0.926517 None *
0.0001 69.81889 95.74773 0.818202 At most 1 *
0.0483 47.85613 48.01162 0.627787 At most 2 *
0.4001 29.79707 20.33954 0.386283 At most 3
0.6164 15.49471 6.669360 0.208523 At most 4
0.7275 3.841466 0.121433 0.004327 At most 5

Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

0.05 Max-Eigen Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 40.07757 73.09977 0.926517 None *
0.0006 33.87687 47.73610 0.818202 At most 1 *
0.0487 27.58434 27.67208 0.627787 At most 2 *
0.3927 21.13162 13.67018 0.386283 At most 3
0.5439 14.26460 6.547928 0.208523 At most 4
0.7275 3.841466 0.121433 0.004327 At most 5

Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Null Hypothesis: D(FR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
Prob.* t-Statistic
0.0001 -5.446665 Augmented Dickey-Fuller test statistic
-3.689194 1% level Test critical values:
-2.971853 5% level
-2.625121 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FR,2)
Method: Least Squares
Date: 05/11/16 Time: 20:47
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments
Std.
Prob. t-Statistic Error Coefficient |Variable
0.0000 -5.446665 0.195655-1.065667 | D(FR(-1))
0.9148 0.108020 70.33485|7.597589 C
-1.700357 Mean dependent var |0.532930 R-squared
534.2387 S.D. dependent var |0.514966 Adjusted R-squared
14.74478 Akaike info criterion [372.0674 S.E. of regression
14.83993 Schwarz criterion 3599288. Sum squared resid
14.77387 Hannan-Quinn criter. -1204.4269 |Log likelihood
2.001933 Durbin-Watson stat [29.66616 F-statistic
0.000010 Prob(F-statistic)
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Null Hypothesis: D(FR) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic
0.0008 -5.421342 Augmented Dickey-Fuller test statistic
-4.323979 1% level Test critical values:
-3.580623 5% level
-3.225334 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FR,2)
Method: Least Squares
Date: 05/11/16 Time: 20:49
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments
Prob. t-Statistic [Std. Error |Coefficient)Variable
0.0000 -5.421342 0.199424 -1.081145 D(FR(-1))
0.5446 0.614194 [155.0274 95.21688 |C
0.5305 -0.636150 8.872348 -5.644145 @ TREND("1985")
-1.700357 |Mean dependent var [0.540370 [R-squared
534.2387 |S.D. dependentvar |0.503600 Adjusted R-squared
14.80015  |Akaike info criterion [376.4015 |S.E. of regression
14.94288 |Schwarz criterion 3541953. |[Sum squared resid
14.84378 | Hannan-Quinn criter. -204.2021 |Log likelihood
2.004707  Durbin-Watson stat [14.69580 [F-statistic

0.000060

Prob(F-statistic)
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Null Hypothesis: D(EX) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0376 -3.106347 Augmented Dickey-Fuller test statistic

-3.689194 1% level Test critical values:
-2.971853 5% level
-2.625121 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 05/11/16 Time: 20:50
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0045 -3.106347 0.174920 -0.543362  D(EX(-1))
0.2232 1.247955 0.085027 0.106110 C

+0.001786 Mean dependent var 0.270675 R-squared
0.471886 S.D. dependent var 0.242624 Adjusted R-squared
1.126696 Akaike info criterion 0.410670 S.E. of regression
1.221854 Schwarz criterion 4.384898 Sum squared resid
1.155787 Hannan-Quinn criter. -13.77375  Log likelihood
1.638879 Durbin-Watson stat 9.649390 F-statistic

0.004539 Prob(F-statistic)
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Null Hypothesis: D(EX,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0004 -5.798081 Augmented Dickey-Fuller test statistic

-4.356068 1% level Test critical values:
-3.595026 5% level
-3.233456 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,3)
Method: Least Squares
Date: 05/11/16 Time: 20:53
Sample (adjusted): 1989 2014
Included observations: 26 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -5.798081 0.373941 -2.168138  D(EX(-1),2)
0.0019 3.537224 0.238774 0.844597 D(EX(-1),3)
0.6286 -0.490497 0.203111 -0.099626 C

0.3764 0.902843 0.011712 0.010574 @TREND("1985")
+0.046923 Mean dependent var 0.652378 R-squared
0.662005 S.D. dependent var 0.604975 Adjusted R-squared
1.224746 Akaike info criterion 0.416077 S.E. of regression
1.418299 Schwarz criterion 3.808644 Sum squared resid
1.280482 Hannan-Quinn criter. -11.92170  Log likelihood
1.936391 Durbin-Watson stat 13.76238 F-statistic

0.000029 Prob(F-statistic)
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0000 -7.349436 Augmented Dickey-Fuller test statistic

-3.689194 1% level Test critical values:
-2.971853 5% level
-2.625121 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 05/11/16 Time: 20:55
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -7.349436 0.182704 -1.342774  D(INF(-1))

0.9731 0.033998 4.933245 0.167721 C

0.610357 Mean dependent var 0.675058 R-squared
44.93462 S.D. dependent var 0.662560 Adjusted R-squared
9.430676 Akaike info criterion 26.10233 S.E. of regression
9.525833 Schwarz criterion 17714.63 Sum squared resid
9.459766 Hannan-Quinn criter. -130.0295  Log likelihood
1.946142 Durbin-Watson stat 54.01421 F-statistic

0.000000 Prob(F-statistic)
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0000 -7.214162 Augmented Dickey-Fuller test statistic

-4.323979 1% level Test critical values:
-3.580623 5% level
-3.225334 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 05/11/16 Time: 20:57
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -7.214162 0.186137 -1.342823  D(INF(-1))

0.8327 0.213500 10.87437 2.321673 Cc

0.8251 -0.223364 0.622149 -0.138966 @TREND("1985")
0.610357 Mean dependent var 0.675705 R-squared
44.93462 S.D. dependent var 0.649761 Adjusted R-squared
9.500111 Akaike info criterion 26.59274 S.E. of regression
9.642847 Schwarz criterion 17679.35 Sum squared resid
9.543747 Hannan-Quinn criter. -130.0015  Log likelihood
1.950110 Durbin-Watson stat 26.04514 F-statistic

0.000001 Prob(F-statistic)
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Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0000 -7.754304 Augmented Dickey-Fuller test statistic

-3.711457 1% level Test critical values:
-2.981038 5% level
-2.629906 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,3)
Method: Least Squares
Date: 05/11/16 Time: 20:59
Sample (adjusted): 1989 2014
Included observations: 26 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -7.754304 0.327521 -2.539696 D(GDP(-1),2)
0.0009 3.799511 0.191842 0.728908 D(GDP(-1),3)
0.1904 1.349193 7499.213 10117.89 C

5037.085 Mean dependent var 0.795635 R-squared
80805.64 S.D. dependent var 0.777864 Adjusted R-squared
24.04118 Akaike info criterion 38084.77 S.E. of regression
24.18635 Schwarz criterion 3.34E+10 Sum squared resid
24.08299 Hannan-Quinn criter. -309.5354  Log likelihood
1.807093 Durbin-Watson stat 4477179 F-statistic

0.000000 Prob(F-statistic)
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Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0000 -8.398405 Augmented Dickey-Fuller test statistic

-4.356068 1% level Test critical values:
-3.595026 5% level
-3.233456 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,3)
Method: Least Squares
Date: 05/11/16 Time: 21:00
Sample (adjusted): 1989 2014
Included observations: 26 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -8.398405 0.310226 -2.605402 D(GDP(-1),2)
0.0004 4.205329 0.181502 0.763275 D(GDP(-1),3)
0.2390 -1.210214 17030.06 -20610.02 C

0.0600 1.982887 943.3139 1870.485 @TREND("1985")

5037.085 Mean dependent var 0.826621 R-squared
80805.64 S.D. dependent var 0.802978 Adjusted R-squared
23.95368 Akaike info criterion 35867.29 S.E. of regression
24.14723 Schwarz criterion 2.83E+10 Sum squared resid
24.00941 Hannan-Quinn criter. -307.3978  Log likelihood
2.062334 Durbin-Watson stat 34.96322 F-statistic

0.000000 Prob(F-statistic)
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Null Hypothesis: D(FDI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0000 -7.130605 Augmented Dickey-Fuller test statistic

-3.689194 1% level Test critical values:
-2.971853 5% level
-2.625121 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FDI,2)
Method: Least Squares
Date: 05/11/16 Time: 21:01
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -7.130605 0.185577 -1.323275  D(FDI(-1))

0.4582 0.753032 135.8448 102.2955 Cc

0.971429 Mean dependent var 0.661659 R-squared
1206.036 S.D. dependent var 0.648646 Adjusted R-squared
16.05086 Akaike info criterion 714.8798 S.E. of regression
16.14601 Schwarz criterion 13287381 Sum squared resid
16.07995 Hannan-Quinn criter. -222.7120  Log likelihood
2.043450 Durbin-Watson stat 50.84553 F-statistic

0.000000 Prob(F-statistic)

124



il jleh S LR aladiuly Adedl Addad) (gSw HLEA) milii ;0 (12) Ak 3ala
(a9 o (alil) paboal) i) i

Null Hypothesis: D(FDI,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0000 -10.43755 Augmented Dickey-Fuller test statistic

-4.339330 1% level Test critical values:
-3.587527 5% level
-3.229230 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FDI,3)
Method: Least Squares
Date: 05/11/16 Time: 21:03
Sample (adjusted): 1988 2014
Included observations: 27 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 -10.43755 0.157075 -1.639478  D(FDI(-1),2)
0.9325 0.085629 432.5580 37.03942 C
0.9238 -0.096617 24.30872 -2.348640 @TREND("1985")

10.02670 Mean dependent var 0.819474 R-squared
2224.475 S.D. dependent var 0.804430 Adjusted R-squared
16.72503 Akaike info criterion 983.7365 S.E. of regression
16.86901 Schwarz criterion 23225700  Sum squared resid
16.76785 Hannan-Quinn criter. -222.7879  Log likelihood
2.390342 Durbin-Watson stat 54.47232 F-statistic

0.000000 Prob(F-statistic)
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Lag Length:

Null Hypothesis: D(R) has a unit root
Exogenous: Constant
0 (Automatic - based on SIC, maxlag=7)

Prob.*

t-Statistic

0.0008

-4.686902 Augmented Dickey-Fuller test statistic

-3.689194 1% level Test critical values:
-2.971853 5% level
-2.625121 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R,2)
Method: Least Squares
Date: 05/11/16 Time: 21:04
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments

Prob.

t-Statistic Std. Error Coefficient  Variable

0.0001
0.8974

4686902  0.197079  -0.923690 D(R(-1))
0.130209 0.855560 0.111402 C

-0.096429
6.026084
5.924144
6.019301
5.953234
1.970819

Mean dependent var 0.457961 R-squared

S.D. dependent var 0.437114 Adjusted R-squared
Akaike info criterion 4.521115 S.E. of regression
Schwarz criterion 531.4525 Sum squared resid
Hannan-Quinn criter. -80.93801 Log likelihood
Durbin-Watson stat 21.96705 F-statistic

0.000077 Prob(F-statistic)
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Lag Length:

Null Hypothesis: D(R) has a unit root
Exogenous: Constant, Linear Trend
0 (Automatic - based on SIC, maxlag=7)

Prob.*

t-Statistic

0.0046

-4.656343 Augmented Dickey-Fuller test statistic

-4.323979 1% level Test critical values:
-3.580623 5% level
-3.225334 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R,2)
Method: Least Squares
Date: 05/11/16 Time: 21:05
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments

Prob.

t-Statistic Std. Error Coefficient  Variable

0.0001
0.5749
0.5714

4656343  0.200258  -0.932470  D(R(-1))
0.568305 1.881009 1.068987 C
-0.573618  0.107480  -0.061652 @TREND("1985")

-0.096429
6.026084
5.982496
6.125233
6.026132
1.977903

Mean dependent var 0.465003 R-squared

S.D. dependent var 0.422203 Adjusted R-squared
Akaike info criterion 4.580606 S.E. of regression
Schwarz criterion 524.5487 Sum squared resid
Hannan-Quinn criter. -80.75495  Log likelihood
Durbin-Watson stat 10.86460 F-statistic

0.000402 Prob(F-statistic)
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Date: 05/11/16 Time: 20:06
Sample (adjusted): 1987 2014
Included observations: 28 after adjustments
Trend assumption: Linear deterministic trend
Series: FR EX INF GDP FDIR
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
0.05 Trace Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 95.75366 168.8475 0.926517 None *
0.0001 69.81889 95.74773 0.818202 At most 1 *
0.0483 47.85613 48.01162 0.627787 At most 2 *
0.4001 29.79707 20.33954 0.386283 At most 3
0.6164 15.49471 6.669360 0.208523 At most 4
0.7275 3.841466 0.121433 0.004327 At most 5
Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
0.05 Max-Eigen Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0000 40.07757 73.09977 0.926517 None *
0.0006 33.87687 47.73610 0.818202 At most 1 *
0.0487 27.58434 27.67208 0.627787 At most 2 *
0.3927 21.13162 13.67018 0.386283 At most 3
0.5439 14.26460 6.547928 0.208523 At most 4
0.7275 3.841466 0.121433 0.004327 At most 5
Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegrating Coefficients (normalized by b"*S11*b=l):
R FDI GDP INF EX FR
0.020839 -0.002233 1.37E-06 0.001168 0.181623 0.002897
-0.099084 0.001119 -3.51E-05 0.022163 -0.071474 -0.001326
0.265348 -0.000411 9.39E-06 -0.015596 0.342103 0.001321
-0.146042 -0.000215 -2.99E-05 0.031580 1.879725 -0.002406
0.028692 -0.000418 6.60E-06 -0.026725 -0.606735 -0.001161
0.039100 0.000610 -1.20E-05 -0.038319 -0.525458 -0.000332
Unrestricted Adjustment Coefficients (alpha):
10.14029 2.918401 95.61847 -17.74921 -78.05468 -13.59826 D(FR)
0.007670 0.019378 -0.028850 0.020217 0.167498 0.058016 D(EX)
0.537516 5.640445 -7.275195 -5.302333 -9.084760 -1.723948 D(INF)
1426.648 -9124.621 -1891.509 3507.537 -17539.11 -21395.65 D(GDP)
+1.462252 -122.4611 -158.9994 40.37003 -237.1362 434.9210 D(FDI)
-0.018033 -0.385324 -0.724895 -1.891156 1.584462 0.320079 D(R)
-903.5729 Log likelihood 1 Cointegrating Equation(s):



Normalized cointegrating coefficients (standard error in parentheses)

R FDI GDP INF EX FR
7.192456 -0.770526 0.000473 0.403212 62.68520 1.000000
(5.61925) (0.04295) (0.00084) (1.30247) (43.4009)

Adjustment coefficients (standard error in parentheses)
-0.039399 D(FR)
(0.15254)
0.000168 D(EX)
(0.00015)
-0.004995 D(INF)
(0.01452)
-61.99135 D(GDP)
(23.4557)
1.260132 D(FDI)
(0.30676)
0.000927 D(R)
(0.00214)

-879.7048 Log likelihood 2 Cointegrating Equation(s):

Normalized cointegrating coefficients (standard error in parentheses)

R FDI GDP INF EX FR
489.3923 -1.296948 0.186110 -121.8185 0.000000 1.000000
(148.055) (0.97000) (0.02081) (26.3918)

-7.692404 0.008398 -0.002961 1.949769 1.000000 0.000000
(2.38357) (0.01562) (0.00033) (0.42489)

Adjustment coefficients (standard error in parentheses)
3.109099 0.064094 D(FR)
(9.69449) (0.15826)
-0.001435 -5.40E-05 D(EX)
(0.00686) (0.00011)
0.336213 0.007051 D(INF)
(0.89412) (0.01460)
-2632.356 -38.73612 D(GDP)
(1382.28) (22.5660)
95.94061 1.574552 D(FDI)
(17.8860) (0.29199)
-0.055114 -0.001173 D(R)
(0.12657) (0.00207)

-865.8688 Log likelihood 3 Cointegrating Equation(s):

Normalized cointegrating coefficients (standard error in parentheses)

R FDI GDP INF EX FR

-36.09718 -0.930204 0.004760 0.000000 0.000000 1.000000
(9.38536) (0.08067) (0.00172)

0.718335 0.002528 -5.88E-05 0.000000 1.000000 0.000000
(0.13114) (0.00113) (2.4E-05)

-4.313710 0.003011 -0.001489 1.000000 0.000000 0.000000
(0.87605) (0.00753) (0.00016)

Adjustment coefficients (standard error in parentheses)
-1.468978 -2.962960 0.040653 D(FR)
(1.34300) (19.5005) (0.17077)

0.003465 0.005482 -2.73E-05 D(EX)
(0.00095) (0.01373) (0.00012)

-0.120662 -1.477732 4.78E-05 D(INF)
(0.12003) (1.74282) (0.01526)

-468.4152 -1432.416 -34.10371 D(GDP)
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(190.923) (2772.23) (24.2774)
-5.377114 109.7513 1.627869 D(FDI)
(2.47365) (35.9177) (0.31454)
0.064985 -0.702084 -0.003671 D(R)
(0.01334) (0.19363) (0.00170)
-859.0337 Log likelihood 4 Cointegrating Equation(s):
Normalized cointegrating coefficients (standard error in parentheses)
R FDI GDP INF EX FR
13.40010 -0.680482 0.000000 0.000000 0.000000 1.000000
(4.24151) (0.03755)
0.106754 -0.000558 0.000000 0.000000 1.000000 0.000000
(0.02762) (0.00024)
-19.79550 -0.075098 0.000000 1.000000 0.000000 0.000000
(2.68149) (0.02374)
-10399.56 -52.46746 1.000000 0.000000 0.000000 0.000000
(1938.91) (17.1638)
Adjustment coefficients (standard error in parentheses)
-0.000302 1.550699 176.7735 -0.189397 D(FR)
(0.00210) (1.85906) (85.7638) (0.18780)
-4.75E-06 0.002554 -0.048748 4.21E-05 D(EX)
(1.6E-06) (0.00143) (0.06578) (0.00014)
0.000484 -0.350416 -15.15310 0.017551 D(INF)
(0.00019) (0.17131) (7.90312) (0.01731)
0.675755 -528.1499 -4987.933 -29.55290 D(GDP)
(0.33063) (292.489) (13493.4) (29.5464)
0.014049 -10.39839 -189.1238 2.010408 D(FDI)
(0.00395) (3.49601) (161.281) (0.35316)
-5.13E-05 0.042092 -2.064687 -0.001927 D(R)
(2.2E-05) (0.01932) (0.89140) (0.00195)
-855.7597 Log likelihood 5 Cointegrating Equation(s):
Normalized cointegrating coefficients (standard error in parentheses)
R FDI GDP INF EX FR
87.95555 0.000000 0.000000 0.000000 0.000000 1.000000
(17.4657)
0.167845 0.000000 0.000000 0.000000 1.000000 0.000000
(0.02802)
-11.56761 0.000000 0.000000 1.000000 0.000000 0.000000
(1.97997)
-4651.088 0.000000 1.000000 0.000000 0.000000 0.000000
(1461.30)
109.5627 1.000000 0.000000 0.000000 0.000000 0.000000
(24.7111)
Adjustment coefficients (standard error in parentheses)
-0.071517 -0.000283 1.472703 175.0028 -0.192786 D(FR)
(0.11494) (0.00212) (2.20893) (89.9322) (0.19480)
4.78E-05 -4.62E-06 0.002036 -0.060506 1.96E-05 D(EX)
(8.7E-05) (1.6E-06) (0.00168) (0.06843) (0.00015)
-0.004937 0.000521 -0.501160 -18.57535 0.011002 D(INF)
(0.01008) (0.00019) (0.19378) (7.88923) (0.01709)
30.91397 0.615547 -284.2901 548.2915 -18.95849 D(GDP)
(17.3069) (0.31947) (332.594) (13540.9) (29.3309)
-1.167590 0.013240 -7.125560 -114.8224 2.152595 D(FDI)
(0.20436) (0.00377) (3.92733) (159.893) (0.34634)
0.002153 -5.38E-05 0.052390 -1.830897 -0.001480 D(R)
(0.00117) (2.2E-05) (0.02256) (0.91857) (0.00199)
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R

FDI

GDP

INF

EX

-0.2536835563432969

0.5803724008808745

0.711487677839387

-0.5220420481673746

1

EX

0.5689878968085861

-0.3803163084108018

-0.05695753985613653

1

-0.5220420481673746

INF

-0.06406088818121024

0.4889950888276863

1

-0.05695753985613653

0.711487677839387

GDP

-0.3870878743112256

1

0.4889950888276863

-0.3803163084108018

0.5803724008808745

FDI

1

-0.3870878743112256

-0.06406088818121024

0.5689878968085861

-0.2536835563432969
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Dependent Variable: FR
Method: Least Squares
Date: 05/11/16 Time: 21:31
Sample: 1985 2014
Included observations: 30

Prob. t-Statistic Std. Error Coefficient  Variable

0.0141 2.648835 305.2629 808.5909 C

0.3083 1.040906 95.59336 99.50367 EX

0.9634 0.046419 3.002005 0.139349 INF

0.0307 -2.296342 0.001173 -0.002693 GDP

0.0024 3.387121 0.090442 0.306338 FDI

0.0242 -2.406674 12.37388 -29.77990 R

468.9383 Mean dependent var 0.640834 R-squared

614.6848 S.D. dependent var 0.566008 Adjusted R-squared

15.02222 Akaike info criterion 404.9425 S.E. of regression

15.30246 Schwarz criterion 3935483. Sum squared resid

15.11187 Hannan-Quinn criter. -219.3334  Log likelihood

1.441918 Durbin-Watson stat 8.564296 F-statistic
0.000091 Prob(F-statistic)
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Heteroskedasticity Test: ARCH

0.4268
0.4087

Prob. F(1,27)
Prob. Chi-Square(1)

0.650917 F-statistic
0.6826750bs*R-squared

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 11/08/16 Time: 18:15
Sample (adjusted): 1986 2014
Included observations: 29 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0329 2.248560 50761.25 114139.7 C

0.4268 0.806794 0.190247 0.153490 RESID*2(-1)
134562.8 Mean dependent var 0.023541R-squared
235460.4 S.D. dependent var -0.012625Adjusted R-squared
27.65549 Akaike info criterion 236942.1S.E. of regression
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27.74979 Schwarz criterion 1.52E+12Sum squared resid

27.68502 Hannan-Quinn criter. -399.0046Log likelihood

1.955004 Durbin-Watson stat 0.650917F-statistic
0.426835Prob(F-statistic)
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Dependent Variable: LOG(FR)
Method: Least Squares

Date: 05/11/16 Time: 21:49
Sample: 1985 2014

Included observations: 30

Prob. t-Statistic Std. Error Coefficient  Variable

0.0000 5.343706 0.784441 4.191824 C
0.0017 3.542736 0.245649 0.870268 EX
0.7655 0.301694 0.007714 0.002327 INF
0.0034 -3.249314 3.01E-06 -9.79E-06 GDP
0.0066 2.971708 0.000232 0.000691 FDI
0.1750 -1.397773 0.031797 -0.044446 R

4.973842 Mean dependent var 0.713754 R-squared
1.769364 S.D. dependent var 0.654120 Adjusted R-squared
3.094311 Akaike info criterion 1.040591 S.E. of regression
3.374550 Schwarz criterion 25.98790 Sum squared resid
3.183962 Hannan-Quinn criter. -40.41466  Log likelihood
1.366130 Durbin-Watson stat 11.96881 F-statistic

0.000007 Prob(F-statistic)
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Heteroskedasticity Test: ARCH

0.5332 Prob. F(1,27) 0.398457 F-statistic
0.5161 Prob. Chi-Square(1) 0.4217480bs*R-squared

Test Equation:
Dependent Variable: RESIDA2
Method: Least Squares
Date: 11/08/16 Time: 18:22
Sample (adjusted): 1986 2014
Included observations: 29 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0018 3.456149 0.267038 0.922923 C

0.5332 0.631235 0.191070 0.120610 RESID2(-1)
1.049484 Mean dependent var 0.014543R-squared
0.939578 S.D. dependent var -0.021955Adjusted R-squared
2.801417 Akaike info criterion 0.949836S.E. of regression
2.895714 Schwarz criterion 24.35909Sum squared resid
2.830950 Hannan-Quinn criter. -38.62055Log likelihood
1.775368 Durbin-Watson stat 0.398457F-statistic

0.533195Prob(F-statistic)
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Dependent Variable: LOG(FR)
Method: Least Squares

Date: 05/11/16 Time: 22:12
Sample: 1985 2014

Included observations: 30

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 6.873426 1.671149 11.48652 C

0.0000 -5.771333 0.120071 -0.692968 LOG(EX)
0.0780 -1.841228 0.251471 -0.463016  LOG(INF)
0.0253 2.386286 0.109648 0.261652 LOG(GDP)
0.0257 2.378336 0.118726 0.282370 LOG(FDI)
0.0004 -4.159806 0.558437 -2.322988 LOG(R)

4.973842 Mean dependent var 0.839711 R-squared
1.769364 S.D. dependent var 0.806318 Adjusted R-squared
2.514436 Akaike info criterion 0.778685 S.E. of regression
2.794676 Schwarz criterion 14.55241 Sum squared resid
2.604087 Hannan-Quinn criter. -31.71654  Log likelihood
1.704178 Durbin-Watson stat 25.14598 F-statistic

0.000000 Prob(F-statistic)
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Heteroskedasticity Test: ARCH

0.6025 Prob. F(1,27) 0.277683 F-statistic
0.5869 Prob. Chi-Square(1) 0.295216 Obs*R-squared

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/11/16 Time: 20:12
Sample (adjusted): 1986 2014
Included observations: 29 after adjustments

Prob. t-Statistic Std. Error Coefficient  Variable

0.0057 3.001622 0.179164 0.537781 C
0.6025 -0.526956 0.191410 -0.100865 RESID*2(-1)

0.488691 Mean dependent var 0.010180 R-squared
0.813442 S.D. dependent var -0.026480  Adjusted R-squared
2.517524 Akaike info criterion 0.824142 S.E. of regression
2.611820 Schwarz criterion 18.33867 Sum squared resid
2.547057 Hannan-Quinn criter. -34.50410  Log likelihood
2.017520 Durbin-Watson stat 0.277683 F-statistic

0.602527 Prob(F-statistic)
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Forecast: FRF
Actual: LOG(FR)
Forecast sample: 1985 2014
Included observations: 30
Root Mean Squared Error  0.776721
Mean Absolute Error 0.654085
Mean Abs. Percent Error 14.94712
Theil Inequality Coefficient 0.074107
Bias Proportion 0.000000
Variance Proportion 0.055526
Covariance Proportion  0.944474
— FRF —— +2SE
Y)Y gL ¢ (24) ab) sale
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