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ABSTRACT

This study dealt with the impact of the change in exchange rate
upon macroeconomic variables of the Sudanese economy during the
period (1980 - 2015). The problem of the study has been manifested in
changes in exchange rate in Sudan which have an impact on
macroeconomic variables of the Sudanese economy. That may lead to
weakness and fluctuations of purchasing power which in turn affects the
real value of the national currency and the Sudanese macroeconomic
variables and the local and foreign capitals .

The objective of the study are

- To know the changes in exchange rate in the Sudan, its
components and types.

- To explain the statistical relations and correlations among
changes in exchange rate and macroeconomic variables.

- To depict the impact of changes of exchange rate on Sudanese
economy during the period of the study.

The study adopted the descriptive analytical research methodology
to collect, tabulate and analyze data . the analysis and processing of data
was done by using the statistical package (Eviews-9.5) to analyze and
test hypotheses of the study.

The study attained many results, such as:

- There was an inverse relation between the exchange rate and the
Gross Domestic Product (GDP) in Sudan.

- There was an inverse relation between the exchange rate and
inflation rate in Sudan. This is against what is the economic theory
postulated.

Also, there was a proportional relation between the exchange rate
and money supply in the Sudan

- There was an inverse relation between the exchange rate and the
Sudanese balance of payments.



In the light of the results of the study, many recommendations
were formulated, the most important of them were:

- Adoption of clear policies of exchange rate of the Sudanese
pound with the aim of settled exchange rate.

- Revising macroeconomic policies regarding the macroeconomic
variables.

- Rectifying the imbalance of balance of payments.
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(ve]1/°) #s g
gl A Cilogdaal) (liaag dipall jrw G ABa)
(aYeVo — Youg) BN JNA
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2000%

1500%
1000% -
500%
0% | @rtprmtms/ s b ) il e
- oS N N Y S N N S

-500%"\'_'?‘ =/ \“ \“ \“ D S N N i S N Ny

-1000% —— —

-1500% —

-2000%

-2500%

Excel g pladinly Calil dlae) : juadll

e add) oY 00 ale A Ly ¢ %VYe Ay dlegdaal (e mddily %) Ay
Vo ale 8 Gl ¢ %Y Ay cilesiad) (e misdl Ly %71 dasiy Cijal
ale A Lain ¢ %IV Aoy dledaall e p=idily %)) dsdy Capall jru (il
W% Y sy Gledadl (e (midils %t Aty Copall jra adiy) aY 0 A
aY VY L;Atc@t.w‘ %\Vﬁ“we\‘ﬂ\ (’L‘;&Cﬁ)\ﬁ%/\q Me\‘d. ?L‘;
%Y 5 %A dady Gledaall (e (ddily %TY Al Capall jmu adi)) AV VY
%A WULC)EJAM ubg.c uas;.t\_j %Y « Mu)aj\ J"“’CA:'J‘ (—a\‘~\i (:LC gé)‘
. %yYTe

D O] B gl aseg dipall g (e A [

(V3/3/%) 6 s
Cagaad) g."’n QAL (e cipall jra G A8l
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(aY+1e — Yout) B M

Jg8ll (4 e 8 pall )
2003

31% -1% 2004
46% -6% 2005
27% -11% 2006
10% -7% 2007
16% 4% 2008
23% 11% 2009
25% 7% 2010
18% 7% 2011
40% 33% 2012
13% 33% 2013
17% 20% 2014
20% 5% 2015

EXcel gl aladiuly Gl slac) 1 jaadll
(Y1/V/0) ad; Js&
gl B AR Gy cipal) st (o ABal)
(aY+Vo — Yeut) 3idl NA

50%

40% F—

30% ]t X

10% \ ) e
O% T T T T T T T T T T T 1
SN > x> > S \i\ N
10% A AT N A O

-20%

Excel gl aladinly Gl slac) 1 jaadll

Dmia a0 e b e ¢ %7 et Gasedl s e gl %) Aa

oaiadl oV T ale AW %ET Ay ol e adily %7 Aty Cipall e
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UA.A-.’\EY"V eb@w‘%\’\/mg}m}\&f,@g\j%ﬂ Mk_q‘).saj\‘)w
cj.'v\ eY~~/\ eL{; &3‘ La,;j %Y+ Ay agaill aye cﬁ.b\_g %V i Capall
al aYr 04 ale 8L e %) T Ay agiill e adi) SIS Yot Aty Capall jru
-5?*'\' ‘;ALC QJ‘ OA)YVMJJB.'\M U=)e L.Aj@::\‘)b%\\ wu}A\}u
% ¢ « MAJA.\S\ ua‘)ccéj‘)b%vkuﬂ\}mcﬁv\e*~\vjeY~\Y GALC
Mdjs.d\ U= cA.D‘j %Y :\_\u.\.\u)a]\‘)mcﬁ{)\ (‘Y.\i e\.c L;J‘ %\ ¥ 9
. %Y . MJ}M\ u'aﬁcﬁ.bbo/oo mu}“j\)’““@")\ eY~\° e\.c ‘;jco/o\\/

D Olagad) gﬁ aduall) Jarag ipall i (o d3dlal) [&
(4V/\/%) b s
asad) b adailly Cipeal) jaan cy ABBlal
(eY~\°—Y~~i) 3Adl) JMA

2l | Gl e | )
2003

18% -1% 2004
-3% -6% 2005
-14% -11% 2006
13% 7% 2007
77% 4% 2008
-22% 11% 2009
16% 7% 2010
39% 7% 2011
97% 33% 2012
4% 33% 2013
-1% 20% 2014
-54% 5% 2015

Excel gl pladinly Galill dlae) 1 jaadl)
(19/1/2) s s
OMged) B sty Cipall jw G a3atl
(pY+de = Yout) padl A
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Excel gebin ahadiuly Caldl slae) 1 juadll

dle 8 %) Lty Gipall jras (mlass) (YV/V/0) A JSally Joanll e Jasdl

paidl AV 40 Lo Ly ¢ %A sty gl admill Jase g linls oY
paidd) oY 0T ale W e %Y Ay adiil) Jare (il %7 Ay Copall e
AoV oale Ly ¢ %) Ay ol Jaee (midils %Y) Ay Cipall e
dle iy o Lad %)Y Ay adimill Jae gdifly %V didy Cipall e gaiddl
Wl %Y Ay sl Jare ai)) Gy % Aty Copall jras adiy) Y0 A
Ay ¢ VY Lty st Jame (2835 %)) Aty Cipall e adiyl 2V 04 Gle
%) Ay adcaill Jane pdigls %V Ay Cipall jau adil aY V) 5 AT 0N e
Jare adiply %Y Loy Cayeall jaws adiy) Y)Y 5 aY VY ale 8 Ly ¢ %T4
Uiy %Y v Ay Cipall jauw qdil oYV € Gle g %E 5 %Y Ay adill
Jare (midils %0 daty Copeall yras gdiy) 2210 e g ¢ %) Ay adaill Jasa

- %08 Ay adail)
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(HGH daaall
(Lal) Al by Julas
ralal) A dasiiioual] dpasl) il
2 Y dseasll cblall dalas 8 die)ll Jodlud)l Jdas Goglad Al adiad
A0 Jaball g L) A e lld 2y A8ally i
P 1Y) Alda yall
eylly cafill Gedlie aadiul Luhall 8 dedied) chwid) Glly Ciag
Ayl bl HhEul s 4dp=al (Unit Roots test) saadll jia jlodl) & L4€ 04l
oS0 LR aladia) 5 cophind aael dag Aihall i) Cuatl cAuhall 8 dexdie
-(Augmented Dickey—-Fuller) (ADF) augall 158
;AN dda yal)
cblial ) dsail) o Al Guds ey Biiee Aiasl) Judldl o SEI 2y
ALl poaty Al JalSll Jilas agiyg cCuulaga LA aladiuly @lidddl Jalsill

aseies Al Aglasy) ikl e o Jyshl) adl b cbuial Gu dddal
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LS By e Agiajl) Judladl (5S8 8 jpadl) sadd) 8 adl o oy ol il Jalsal
an Al 22 clgiy Jyshll gadl 4 A0l ADle aag ol dashall sadl) 3 JalSs
e Al e Yol 2 Y ) oda Cilide G G e uelly @ adall Jalsall

Basgll Heda bl aladiuly @lldg ¢ Sall aae

AN A pall

(Error Correction Model) (ECM) Wasl) sl mhgal aladinl led oy
A8 i) Aualipall Al clyasts Jaghall saall (& Il e Aldal) G S Ad padl
gl & AD i laal) Jeospull 4l ) b ol gl il gadl
oo Aaalil) Al COSE aliny 4l LS sl Gl on Jishlly il
0 (Spurious correlation) i3l Ll )Y

(Eviews—9.5) dileasy) dajall maliy aladin) L 44U chladl) Galail
tAgalaiBy) clpaia) any Jdo dipall w6 Gulll deddiil) g dladll
Zolall el 2 a8 AN Apalad) chdsdl Gasy o Capall eu Gl

.ct\.ﬂ M}J\

GDP = By + B1EX +t ——————— By < 0-————mmmm e (1)
INF = g t o EX +p ———- o >0——- (2)
MS = vy + v\ EX +Y === v1> 00— (3)

@ _ william H. Greene, "Econometric Analysis", 5t Edition, Prentice Hall, New Jersey, USA, 2003, p654.
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BP = ny+ mEX +y ————— m <(Q)——— (4)

- Jleal) Jadl 5l = GDP
capall a2 = EX
il Jaee = INF
D8l e = MS
Lle gaal e = BP
((zsaill (0 gshaiall e3all) Zalaill culd = g, vo ¢ 0 « Bo
Yicor ¢ Pr>0 sl bl chlaYls zolall Glabee = 715 071 <0y ¢ By

(E gl Cipiia Chag Nl

Chid) Caay o dubal) clpiie by Al dilasy) pailadl) il
(E-views ) iilaay) dajall aladinly

(V/7]°) s dssa
(ilangiall) daupall cpiia chuags gl

BP EX GDP INF MS

Mean -115.9324 | 5.771250 | 80417.48 | 39.21278 | 14312.73
Median -27.00000 | 2.601000 | 19036.64 | 26.90000 | 1832.800
Maximum 530.5000 | 31.50000 | 582936.7 | 129.2000 | 92736.91
Minimum -701.4000 | 0.500000 | 3.972000 | 4.800000 | 1.232110
Std. Dev. 253.1721 | 6.832220 | 136282.9 | 36.68898 | 24256.77
Skewness | -0.554074 | 2.236977 | 2.311044 | 1.297368 | 1.915221
Kurtosis 3.825640 | 7.578590 | 7.963884 | 3.480437 | 5.676326
Jarque- 2.864509 | 61.46964 | 69.00575 | 10.44522 | 32.75251
Bera

Probability | 0.238770 | 0.000000 | 0.000000 | 0.005393 | 0.000000
Sum -4173.565 | 207.7650 | 2895029. | 1411.660 | 515258.1
Sum Sq. 2243364. 1633.773 | 6.50E+11 | 47112.84 | 2.06E+10
Dev.

173




Observati 36 36 36 36 36
ons

A VT Sl gl iy (e Lgle Joanial) L) aladialy Gialil dae) : jaadl)

:(BP) cilegiaal) (e

3 il Ly Ul Zagdll a5 (1530.5000) s sy cile giaall (e dadd
(-115.9324) il jac sl bl Jaus «(-701.4000) &l Dae culSy 4l 4o
(253.1721) )lmall byl &y Laiy

(EX) dipall o

A dad ol il Cum cdaia¥) el il duihagl) dleal) dad oo Ble
Liw (5.771250) slesll Lassll Jauss ¢ 0.50000) 4} a8 iy ( 31.5000)
.(6.832220) 4 (gyladll Cihai) &Ly
Al (e aalit) 2 L Jleay) 4all e sle 5o :(GDP) dlaay) sl gslil
L) dad L0y (582936.7)\¢ ded el cialy Cum ¢ Alall el asie cileaals
W oleall GalaNly (80417.48) W lall Lugdl il ( 3.972000)
. (136282.9)

:(INF) aduail) Juna
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ol caly Cun ¢ Hlendl alall Ggiuall 8 Gaaad ) Gyl g yhse s
A ol Lol ils (4.800000) 41 Aed o5 (129.2000) 4 des
.(36.68898) &l (s)lma ihail Jamss (39.21278)

(MS) 368l e

Al dad el Cun ¢ iagadl SLaBY) 3 358 G gl gaane o Bl b
(14312.73) beall lausll il Ly (1.232110) 4 dad o5 (92736.91)
{(24256.77) (g)lund) Gl

dhaafpal) clily o oS LA Ll
A 5 Y Dl il Sl Jilats Ay pge (Sl Tyl iias
e gailadll yaadl :(Unit Root test) sasgll jia Hlad) aladiul) 2y cdadlaiag
Gligiaall (4 elpw 3 e oiiadll galulidl @yt (non-stationary) 4Ll
dAglll) whlaay) P e (levels)
ool el JLEAY) 13 aadiey Gua o (ADF) usdl g S Lo
(ADF) ausall [l S 5laY dalall duzalyll dapally . 4350 i (Timetrend)

AZ =y +(p—DZ,,+)T +e, PN
. - RPOLe

AZ, =y +(p-10Z_ +T+6\Z,_, +e,
e Jpanl 5 sl iy (e Lo Joantiall bl e z3sal) 13 Bk
C(Y/Y/0) by I Jsaadl b i sall il
(Y/¥/°) & dssa
(ADF)gausall JUgh S0 Lokl il
LFH\SS\ ) axial)
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Probability t—Statistic
0.0000 -12.7076 EX
0.0000 -4.6727 GDP
0.0000 -20.2817 INF
0.0000 —-11.8147 MS
0.0000 —7.434188 BP
-4.2627 1% asl)
-3.5529 5% daall
-3.2096 10%

&Y V1=l Gasad) by e Lo Jemniall UL phasiuly Snlll slac)  jaad)
g Sl il cacag (Y/Y/0 ) a8y Jsaall e ddasddl DA (e
Yol Aysina gsiuse die SEI Gl 38T aay Eise Auhyal) Gl o) g sall
sl DAY LB (e 3aly (gsie (b ibariall Gl b (e SE ey
) priall o sl
(idial) Jalsall) Aaual) ciysiia Gm o dal) Alygha ABDlal) Luld
Aligh 28l bl dpddl Jalsll (Johansen) cpwilaga HLidl aladil &
e oy 4y B sl JalSill yaihe dadl L) e §sdiy 5305 ¢ sl
e o) I3 e s oyt e L3ST g Adla 8 ISy canal) $ykaa il
Lagh ol piall JalSall 3aaty ol dagd 1S ihe Dl ellia IS 1Y) Lo e aiS, syl
JalSall dpylas 8 aipanl ad 1aay cAliiiall cilygiall o alil) psiall jlasl Al 8
O Al A (b Aiide JalS aga pae Ala 8 Al ) e Cus el i)
M), Jyluclly il Tluue Jlas <l yyiall
e ol (o Al el (e il Giluddl (i JaY) Jisha (58 sms W)
dangie plainly chasia) G dal Jalall i) Pla e el Ja) & PR 35a
Aeadindl ((Johansen and Juselius ¢ ugplus — (puilasa) 5 ((Johansen ¢ uilasa)

@ _ william H. Greene, "Econometric Analysis", op. cit, p654
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¢ L (ppiie dsmg Al b s Juadl ied s opitie e ST e g8 A 23 3
) dungie (AB3sa0e e Lol Gyl il piase il u dalisal) WL e Y
-Odighall 3 ((Engle — Granger « jaile — Ja)

AP aagadl 45y jlial” Guslusss — Guuilagan ' 5" Guildon " domgie fiads
) ALelS Aty il 11 Al ghaaall 055 VT Aiesll Jidladl (s o el JalSal) 3 callaiyg
oplia) alasin) 2 JelSill Gilgatie sae aai Jal e (0 <1 ([T) = 1 < 7
maximum Likelihood Ratio Test (LR) alasall CLIKY) Ay e it (afiloas)
maximum  _abisll shaad) adll lodls (4, ) frace test AV jlad) Laag
(4w ) eigenvalues test

ﬂ’trace =-T Zlog(ﬂ:) ] (L}‘“‘é)l‘ ‘)LS” EJAM) ‘):F}“ Jhﬁi‘ LJ‘),_\J

papdl) Jilie 1 > bl Qe Gilgaie dae of adall dpajp jladl) S Gaa
Y O =) r= el JalSill Gilgatia ae of Al

T =T l0g(-2,) = (oadaall Bpaall asill L) Cajay

il Jolie 1 = il JLlSall cilgatie e of adall dcajd HLidl 2y S
Dr+ 1 = Galiall Jalsill cleaia ae o b

("/¥/°) ¢ ds2
didial) Jalsill (Johansen) cpuilyga jLdd) gilis
Trace test indicates 5 cointegrating egn(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)

Hypothesize Max- 0.05
d Eigen
No. of CE(s) | Eigenvalue | Statistic Critical Value

@ -Patterson, K., " An Introduction to Applied Econometrics: A Time Series Approach ". Palgrave, New York,
2002, p265
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None * 0.640033 | 34.73927 33.87687
At most 1 0.516831 | 24.7/3119 27.58434
At most 2 * 0.465339 | 21.28818 21.13162
At most 3 * 0.343612 | 14.31411 14.26460
At most 4 * 0.214601 | 8.213140 3.841466

Max-eigenvalue test indicates 1 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

A O T3S all sl @iy (e lle Jeanial) Ll alasiuly Galdl slae) 1 jadl)

gk Ao asay aial Jelsill (Johansen) guilasa Hlidl il i

sy sl b lede Jeanidl gl DA G @l el Aubl cilpite G gl

oady Julby %0 dygixe (ssiwe die djidall JalSll Gilgatie dad 25ay (V/Y/0)

sl (ol gias Auball @bt o) e Al dasl) Gl iy aaall
skl

: (Error Correction Model-ECM) Uail) piaal g 3gad — ¢

g2l & A Jeady il aile Jai) gisar go Undll pmaal m3sai Saah
2y Bpgaal) Gliall Ala b Jmdl Galidy ey LS Gl gl b lgie Jyshall
oaihe —dadl diph Jie gAY @b e Blal ST zieall b 5yl deled)
Jalsill (3385 (saa ,liaYs ((Johansen 1988) ilasas (Engel Granger 1987)
JLaY Boas lagie (Persaran 2001) a8 (ECM) Jl 3 cbariall G caliial
ol zsai A hsiall G (JaY) Ak 3yuad) dn)lsll AR ($ia3 5
Siall dapall (e AlalKia Ay puedil) ) paial) ColS g Gulal) Aol et Gua Uadl)
¢Aapall el e i JelS5 Legin S 50 (1) A Anall e AlSia ) (0)
138 Galay Vs el ZaL) Gyl OIS e spaall il Alls b Lk (e
(1), cpaliall JalSall il sa L) ot 2y V) 2 35l

@ _ William H. Greene, "Econometric Analysis", op. cit, p654
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lagad) ala®Y) A Maay) Aaall zililly cipal) jrw Cp Al a5 : Yy
GDP = By + B,EX +p —— B; < 0 ———(1)
ol migar Gubi o3 MaaY) sl gl e Copall paw A Gulal
(£)¥]°) oy Usaall b daiagall il e Jpamal) o3 oLl

(£//°) 62 dss>
(V) gisaill Uadl) pronat g dgad HLoidl guilis

Vector Error Correction Estimates
Date: 10/08/17 Time: 20:40
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Standard errors in () & t-statistics in [ ]
Cointegrating EQ: CointEqgl
GDP2(-1) 1.000000
EX2(-1) -9718.752
(3725.65)
[-2.60861]
Error Correction: D(GDP2) D(EX2)
CointEql -0.655581 2.35E-05
(0.29463) (2.3E-05)
[-2.22509] [ 1.03907]
D(GDP2(-1)) -0.395111 -1.63E-05
(0.23290) (1.8E-05)
[-1.69649] [-0.91002]
D(GDP2(-2)) -0.419975 -7.96E-06
(0.16302) (1.3E-05)
[-2.57618] [-0.63503]
D(EX2(-1)) -5482.915 -0.580538
(3279.36) (0.25201)
[-1.67195] [-2.30367]
D(EX2(-2)) -1196.451 -0.167084
(2846.91) (0.21877)
[-0.42026] [-0.76373]
R-squared 0.635008 0.417278
Adj. R-squared 0.582866 0.334032
Sum sq. resids 2.23E+11 1314.173
S.E. equation 89150.93 6.850893
F-statistic 12.17848 5.012592
Log likelihood -420.2508 -107.6185
Akaike AIC 25.77278 6.825362
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Schwarz SC 25.99952 7.052106
Mean dependent -423.5435 0.064788
S.D. dependent 138034.6 8.394997
Determinant resid covariance (dof adj.) 3.72E+11
Determinant resid covariance 2.68E+11
Log likelihood -527.8067
Akaike information criterion 32.71555
Schwarz criterion 33.25974

AY )V TI=Sall hagall dliy (e lgle Jraniall Gl aladinl Ealll dlae) @ juadl)

Al T o a [] -
L olaall bl () -
D] ulee A aladia) Sy dial) Uadl) mosai mlsad il il
AplaidY) kil jles o Jdaain Al oidl Uadd) sl z3se dags
renbdll laally (Shasy) jlaall
rdgalaidy) 4 B3 jlea
el Aalea 5L o (£/Y/0) a8y Jsaall 8 5ydkall 2 dsail) il (DA (g Jaadl
ApladY) Akl ae A8l5ie (-9718.752) caaly Al culS (Capall ) Jiiesal)
Bl b gl ) el o)) Cipall e 850k s culS WS adf e Jy 1
LAy sl
tlany) jlaal) LY
ALl dygimall o cls (F)olaal dad (£/Y/0) o8 Jsaall Dla e L3
(Cyall ) Jisall il dypusall (t-Statistic) dilaay) cualy LS .z dgaill
il ) Algaal) (T) dad (e ST 8y %0 Aygine ssiuse e (—2.57618) (EX)
(Y. £Y)
Pabll) jlamal) LY
Jeiasall i) o (R?) amanill Jalae dad conasl (£/Y/0) a8y Joaall 4
il iy HELN Ay i) il (e %63.5 A sy z3galll 3 anadll
s (0.655581) ads z3saill iyl Ao yus Jalray + zasalll 8 Riaiiae ye (g )a
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ST a5 %0 Aygina 55t v (—2.22509) caaly ) 4 Ay gl (T) dad Dla
sy ¢ Lilaas) Aygina Ll (Y el Laa ¢ (Yo e £Y) BaIL1 AL A poal) (T) dad e
de gy il o Uadl) s 3501 55080 o Jay Lee Jiall (e J85 allas 2ad 52
5y ) zlad gd sl pagll e bl cadyad) 1)) adl ieay il el CagSil)
el goaoll Slsan ¥y )
o geall SLaiBY) B adcail) Jaray Cipal) g C Al a8 ¢ L3l
INF = 0 + 0,EX +J = a; > 0———(2)
Gakay (sl SlaBY) G adll Jare e Gipall e GGl
c(0fY]°) Ay Jsaall 8 Asiasall milll e Jpaall o3 Uadl) musaal o3 ga
(e/%/°) ¢ ds2
() gisaill Uadl) ponat g dgad HLoidl guilis

Vector Error Correction Estimates
Date: 10/08/17 Time: 20:48
Sample (adjusted): 1981 2015
Included observations: 35 after adjustments
Standard errors in () & t-statistics in [ ]
Cointegrating Eq: CointEqgl
INF2(-1) 1.000000
EX2(-1) -9.342772
(1.44330)
[-6.47319]
Error Correction: D(INF2) D(EX2)
CointEql -0.459545 0.071623
(0.12694) (0.01531)
[-3.62020] [ 4.67897]
R-squared 0.277152 0.391654
Adj. R-squared 0.277152 0.391654
Sum sq. resids 94703.02 1377.129
S.E. equation 52.77673 6.364260
F-statistic NA NA
Log likelihood -187.9680 -113.9300
Akaike AIC 10.79817 6.567428
Schwarz SC 10.84261 6.611867
Mean dependent 2.354286 0.063429
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S.D. dependent | 62.07534 8.159671
Determinant resid covariance (dof adj.) 108960.0
Determinant resid covariance 102822.7
Log likelihood -301.2890
Akaike information criterion 17.44509
Schwarz criterion 17.62284

A VTl gl iy e Lol Jeaniiall cililal) Hadinls Gialdl slse] 1 jaadl

ALl i) julee G aladind W i) Uadl) mosaal zised gl il
(o/¥/°) d Jsaadl & (o) Dlixally Alan) Hlmall cApalia@¥) kil les)
tAgalatdy) Ay il jlea .
Adee 53 o (9/Y/0) Ay dsaall B Buall il il DA e Ll
iphill ae ddlge e (-9.342772) ddle il Gipall e JEadll il
& obal el o) Gopall s dosal b cnlS WS Al ey dgalady|
i Al 58 PR e TG sl ded e ) el g g st GV aee
Jare lae Cipeall jaa s agially sasge Aeddiell L) ppen Ll agial) conp
Loty Ao DL Cela el Giludl el Al Cleall im puna s adall
ok ADle dalaidy) dgylail) Gua A
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claall LA () -

fbaal) Jlaadl .
gsaall oy & (F)laal e of (0/Y/0) &) Jsaall A e aady
(Cipall yau) Jiiall iall (t-Statistic) Lpsall Legl cialy WS . z3seill ALl
Al Apaal)l (T) ded e ST a5 %0 Lsies gswe e (=6.47319) (EX)

Y.+ £Y)
Pabll) jlmal) LY




O Gl 48 (R?) sl Jalaa G o (0/Y/0) ady Jsaad) e Jaadly
Ay i) il 8 il e %27 A iy z3saill b eimal) Sl il
il sl Copill Ao Julaay - zisaill 8 dsaan e (g A) il (e Sl
G5 2ie (=3.62020) craly a0 4l Lypendl (T) iad DA e (-0.459545)
st Lolian) Aysina oy (Yoo £Y) Al dsanl) (T) dad o ST 25 %0 Aysina
A 8 o sl i 35 50k o J Lee Jial) (e 8l Al dad 50
3 5y ) plisd b sl sl g bl e 13) il ey <l priall Capil
Al sl (i dau
taghll) (a0 g Cipall i G ABMal) s ;NG
MS = vyo + yiEX +p =y, > 0-——(3)
Tisad Guliny Shgall SLaBY) ol Gaje o Copall ew S alal
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Vector Error Correction Estimates
Date: 10/08/17 Time: 20:41
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Standard errors in () & t-statistics in [ ]
Cointegrating EQ: CointEql
MS2(-1) 1.000000
EX2(-1) 23166.91
(5892.47)
[ 3.93161]
C -138583.7
Error Correction: D(MS2) D(EX2)
CointEql -0.129228 -5.37E-05
(0.05782) (1.7E-05)
[-2.23520] [-3.25387]
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D(MS2(-1)) -0.611783 2.46E-05

(0.13078) (3.7E-05)

[-4.67792] [ 0.65851]

D(MS2(-2)) -0.462685 9.39E-06

(0.12961) (3.7E-05)

[-3.56992] [ 0.25363]

D(EX2(-1)) 2699.890 0.135893

(1129.09) (0.32258)

[ 2.39120] [ 0.42127]

D(EX2(-2)) 1087.564 0.174839

(778.533) (0.22242)

[ 1.39694] [ 0.78606]

C -3944.348 -0.015155

(3711.09) (1.06025)

[-1.06286] [-0.01429]

R-squared 0.546884 0.570078

Adj. R-squared 0.462973 0.490463

Sum sq. resids 1.19E+10 969.5731

S.E. equation 20975.05 5.992505

F-statistic 6.517475 7.160423

Log likelihood -371.8998 -102.6007

Akaike AIC 22.90302 6.581862

Schwarz SC 23.17511 6.853954

Mean dependent -2355.492 0.064788

S.D. dependent 28622.34 8.394997

Determinant resid covariance (dof adj.) 1.57E+10

Determinant resid covariance 1.05E+10

Log likelihood -474.3742

Akaike information criterion 29.59844

Schwarz criterion 30.23332
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Vector Error Correction Estimates
Date: 10/13/17 Time: 00:26
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Standard errors in () & t-statistics in [ ]
Cointegrating EQ: CointEql
BP(-1) 1.000000
EX2(-1) -70.26295
(12.5130)
[-5.61519]
@TREND(80) 0.280995
(6.88136)
[ 0.04083]
C 488.0674
Error Correction: D(BP) D(EX2)
CointEql -0.363512 0.012837
(0.11281) (0.00221)
[-3.22232] [ 5.81568]
D(BP(-2)) 0.034862 -0.000790
(0.15425) (0.00302)
[ 0.22601] [-0.26189]
D(EX2(-2)) 17.94999 0.140332
(7.42389) (0.14526)
[ 2.41787] [ 0.96610]
C 8.684528 0.066124
(52.0145) (1.01772)
[ 0.16696] [ 0.06497]
R-squared 0.358611 0.560491
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Adj. R-squared 0.292260 0.515025
Sum sq. resids 2589102. 991.1941
S.E. equation 298.7966 5.846290
F-statistic 5.404791 12.32758
Log likelihood -232.7852 -102.9646
Akaike AIC 14.35062 6.482704
Schwarz SC 14.53201 6.664099
Mean dependent 8.743477 0.064788
S.D. dependent 355.1721 8.394997
Determinant resid covariance (dof adj.) 3004345.
Determinant resid covariance 2320160.
Log likelihood -335.4929
Akaike information criterion 20.99957
Schwarz criterion 21.49840
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26.1 1.2 -73.4 4.0 0.5 1980
22.5 1.5 -337 5.0 0.9 1981
27.7 2.2 -250.1 7.0 1.3 1982
31.1 2.8 -173.8 9.6 1.3 1983
32.4 3.3 72.5 11.8 1.3 1984
46.3 6.02 145 15.4 2.5 1985
29 7.76 60.1 20.2 2.5 1986
25 7.68 -701.4 36.5 4.5 1987
49.1 14.21 -310.8 46.8 4.5 1988
74.1 22.71 90.5 82.6 4.5 1989
67 31.64 17.9 110.1 0.22 1990
120.4 52.69 -93.4 192.7 0.07 1991
119.3 | 141.59 -29.3 421.8 0.132 1992
101.1 | 268.58 41.8 948.4 0.216 | 1993
116.8 | 405.35 -30.5 1,881.3 0.4 1994
69.5 705.87 23.6 4,049.7 0.838 | 1995
129.2 1166 1.2 10,478.1 (\) ?QJ dala gl
47.19 | 1597.14 -24 16,137.4 1.712 1997
17.01 | 2069.5 16 21,935.9 2.37 1998
16.16 | 2579.2 110 27,058.8 2.58 1999
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4.8 4322.1 -666.9 40,658.6 2.614 2001
8.4 5632.67 -420.7 47,747.5 2.616 2002
7.4 7340.9 28.8 57,031.1 2.608 |2003
8.7 9604.4 —-194.5 68,698.7 2.582 12004
8.4 14031.4 530.5 85,707.1 2.435 12005
7.2 17871.8 -208.6 98,719.1 2.171 | 2006
8.1 19714.6 -282 114,017.5 2.015 12007
14.3 | 22933.2 21.1 127,746.9 2.091 |2008
11.2 | 28314.5 -444.5 148,137.0 2.325 12009
13 35497.9 -47.7 162,203.9 2.498 |2010
18.1 | 41853.0 -688.3 186,689.9 2.676 | 2011
35.6 | 58663.3 -24.7 243,412.8 3.5637 | 2012
37.1 | 66445.7 -17.6 342,803.3 4.742 12013
36.9 | 77739.0 -3.3 471,295.5 5.7115 2014
16.9 | 93642.6 38.4 582,936.7 6.0107 |2015
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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=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.70262 0.0000
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,3)
Method: Least Squares
Date: 10/08/17 Time: 20:22
Sample (adjusted): 1984 2015
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1),2) -2.702365 0.212741 -12.70262 0.0000
D(EX(-1),3) 0.765742 0.121597 6.297382 0.0000
C -0.195675 2.397620 -0.081612 0.9355
@TREND("1980") 0.012329 0.111132 0.110943 0.9125
R-squared 0.902816 Mean dependent var -0.008416
Adjusted R-squared 0.892403 S.D. dependent var 17.69366
S.E. of regression 5.803871 Akaike info criterion 6.471396
Sum squared resid 943.1777 Schwarz criterion 6.654613
Log likelihood -99.54233 Hannan-Quinn criter. 6.532127
F-statistic 86.70403 Durbin-Watson stat 2.183792

Prob(F-statistic) 0.000000
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Null Hypothesis: D(BP,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.434188 0.0000
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP,3)
Method: Least Squares
Date: 10/13/17 Time: 00:23
Sample (adjusted): 1984 2015
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BP(-1),2) -2.322032 0.312345 -7.434188 0.0000
D(BP(-1),3) 0.401341 0.171318 2.342672 0.0265
C -8.124307 182.4518 -0.044529 0.9648
@TREND("1980") 0.428227 8.455441 0.050645 0.9600
R-squared 0.856598 Mean dependent var 1.188585
Adjusted R-squared 0.841234 S.D. dependent var 1107.969
S.E. of regression 441.4756 Akaike info criterion 15.13459
Sum squared resid 5457220. Schwarz criterion 15.31781
Log likelihood -238.1535 Hannan-Quinn criter. 15.19532
F-statistic 55.75184 Durbin-Watson stat 2.188751

Prob(F-statistic) 0.000000
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Null Hypothesis: D(GDP,2) has a unit root
Exogenous: None
Bandwidth: 11 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -£.1YYV73 0.0247
Test critical values: 1% level -2.636901

5% level -1.951332

10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 88105741
HAC corrected variance (Bartlett kernel) 51566857
Phillips-Perron Test Equation
Dependent Variable: D(GDP,3)
Method: Least Squares
Date: 10/08/17 Time: 20:26
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1),2) -0.415372 0.150981 -2.751149 0.0097

R-squared 0.189342 Mean dependent var -510.6700
Adjusted R-squared 0.189342 S.D. dependent var 10586.81
S.E. of regression 9532.001 Akaike info criterion 21.19253
Sum squared resid 2.91E+09 Schwarz criterion 21.23788
Log likelihood -348.6768 Hannan-Quinn criter. 21.20779

Durbin-Watson stat 1.175140
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Null Hypothesis: D(INF,2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -20.28175 0.0000
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 801.0612
HAC corrected variance (Bartlett kernel) 258.6811
Phillips-Perron Test Equation
Dependent Variable: D(INF,3)
Method: Least Squares
Date: 10/08/17 Time: 20:27
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1),2) -1.698228 0.131392 -12.92493 0.0000
C 1.204787 11.53366 0.104458 0.9175
@TREND("1980") -0.099815 0.542696 -0.183924 0.8553
R-squared 0.847766 Mean dependent var -0.866667
Adjusted R-squared 0.837617 S.D. dependent var 73.66462
S.E. of regression 29.68446 Akaike info criterion 9.705633
Sum squared resid 26435.02 Schwarz criterion 9.841679
Log likelihood -157.1429 Hannan-Quinn criter. 9.751408
F-statistic 83.53249 Durbin-Watson stat 2.651198

Prob(F-statistic) 0.000000
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Null Hypothesis: D(MS,2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -11.81474 0.0000
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 4377783.
HAC corrected variance (Bartlett kernel) 3157966.
Phillips-Perron Test Equation
Dependent Variable: D(MS,3)
Method: Least Squares
Date: 10/08/17 Time: 20:29
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(MS(-1),2) -1.598727 0.149551 -10.69019 0.0000
C -805.3115 854.5376 -0.942394 0.3535
@TREND("1980") 77.08774 40.52274 1.902333 0.0668
R-squared 0.792301 Mean dependent var 112.2520
Adjusted R-squared 0.778455 S.D. dependent var 4662.213
S.E. of regression 2194.439 Akaike info criterion 18.31175
Sum squared resid 1.44E+08 Schwarz criterion 18.44779
Log likelihood -299.1438 Hannan-Quinn criter. 18.35752
F-statistic 57.21995 Durbin-Watson stat 2.448957

Prob(F-statistic) 0.000000
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Date: 10/13/17 Time: 00:24

Sample (adjusted): 1982 2015

Included observations: 34 after adjustments
Trend assumption: Linear deterministic trend
Series: EX2 BP GDP2 INF2 MS2

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.640033 103.2859 69.81889 0.0000
Atmost 1 * 0.516831 68.54662 47.85613 0.0002
At most 2 * 0.465339 43.81543 29.79707 0.0007
At most 3 * 0.343612 22.52725 15.49471 0.0037
At most 4 * 0.214601 8.213140 3.841466 0.0042
Trace test indicates 5 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)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.640033 34.73927 33.87687 0.0394
At most 1 0.516831 24.73119 27.58434 0.1112
At most 2 * 0.465339 21.28818 21.13162 0.0475
At most 3 * 0.343612 14.31411 14.26460 0.0491
At most 4 * 0.214601 8.213140 3.841466 0.0042
Max-eigenvalue test indicates 1 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):
EX2 BP GDP2 INF2 MS2
0.059561 -0.001294 -1.28E-05 -0.023485 1.56E-05
-0.047375 0.004593 9.62E-07 -0.013986 -1.53E-05
-0.191657 0.001671 -1.20E-05 0.007932 -1.87E-05
-0.127970 0.001524 -5.71E-06 0.003967 6.42E-05
-0.209482 -0.002698 5.23E-06 -0.026986 3.91E-06
Unrestricted Adjustment Coefficients (alpha):
D(EX2) -1.646960 0.092259 2.933611 1.879339 1.224811
D(BP) 126.6459 -186.8992 -14.91857 -1.813346 13.76064
D(GDP2) 51841.34 -1736.279 47932.81 -9179.760 -26819.91
D(INF2) 18.74482 25.65204 -9.698330 -3.183045 9.036167
D(MS2) -3016.320 -3677.501 9471.076 -11200.16 2013.847
(V) P Gale g
1 Co integrating Equation(s): Log likelihood -1346.188

Normalized cointegrating coefficients (standard error in parentheses)
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EX2 BP GDP2 INF2 MS2
1.000000 -0.021733 -0.000215 -0.394308 0.000261
(0.01425) (4.6E-05) (0.09300) (0.00017)
Adjustment coefficients (standard error in parentheses)
D(EX2) -0.098094
(0.07001)
D(BP) 7.543119
(3.20085)
D(GDP2) 3087.707
(1149.21)
D(INF2) 1.116455
(0.52313)
D(MS2) -179.6541
(282.642)
2 Cointegrating Equation(s): Log likelihood -1333.823
Normalized cointegrating coefficients (standard error in parentheses)
EX2 BP GDP2 INF2 MS2
1.000000 0.000000 -0.000272 -0.593530 0.000243
(6.2E-05) (0.12211) (0.00023)
0.000000 1.000000 -0.002594 -9.166723 -0.000827
(0.00114) (2.25442) (0.00424)
Adjustment coefficients (standard error in parentheses)
D(EX2) -0.102465 0.002556
(0.08945) (0.00561)
D(BP) 16.39748 -1.022401
(3.03879) (0.19055)
D(GDP2) 3169.963 -75.08076
(1468.20) (92.0632)
D(INF2) -0.098812 0.093561
(0.55286) (0.03467)
D(MS2) -5.432283 -12.98704
(357.110) (22.3926)
3 Cointegrating Equation(s): Log likelihood -1323.179
Normalized cointegrating coefficients (standard error in parentheses)
EX2 BP GDP2 INF2 MS2
1.000000 0.000000 0.000000 -0.182046 0.000110
(0.04631) (8.4E-05)
0.000000 1.000000 0.000000 -5.239551 -0.002099
(1.76849) (0.00322)
0.000000 0.000000 1.000000 1513.930 -0.490460
(366.454) (0.66784)
Adjustment coefficients (standard error in parentheses)
D(EX2) -0.664712 0.007456 -1.41E-05
(0.21257) (0.00521) (1.8E-05)
D(BP) 19.25673 -1.047323 -0.001625
(8.21265) (0.20136) (0.00070)
D(GDP2) -6016.689 4.991875 -1.243246
(3493.99) (85.6674) (0.29840)
D(INF2) 1.759939 0.077360 -9.92E-05
(1.44776) (0.03550) (0.00012)
D(MS2) -1820.629
(891.650)

4 Cointegrating Equation(s):

(V) P Gale

Log likelihood

-1316.021
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Normalized cointegrating coefficients (standard error in parentheses)

EX2 BP GDP2 INF2 MS2
1.000000 0.000000 0.000000 0.000000 -0.005201
(0.00131)
0.000000 1.000000 0.000000 0.000000 -0.154956
(0.03835)
0.000000 0.000000 1.000000 0.000000 43.67635
(11.1727)
0.000000 0.000000 0.000000 1.000000 -0.029174
(0.00732)

Adjustment coefficients (standard error in parentheses)

D(EX2) -0.905212 0.010320 -2.48E-05 0.068113
(0.23427) (0.00510) (1.8E-05) (0.02774)
D(BP) 19.48878 -1.050087 -0.001615 -0.485857
(9.66515) (0.21030) (0.00074) (1.14443)
D(GDP2) -4841.951 -8.996802 -1.190801 -849.4412
(4089.69) (88.9861) (0.31200) (484.253)
D(INF2) 2.167275 0.072509 -8.10E-05 -0.888551
(1.69738) (0.03693) (0.00013) (0.20098)
D(MS2) -387.3392 -14.23292 -0.014741 152.9666
(909.703) (19.7939) (0.06940) (107.716)

(E- views) maliy aladiuly bl dlae) @ jaadll
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Vector Error Correction Estimates
Date: 10/13/17 Time: 00:26
Sample (adjusted): 1983 2015

Included observations: 33 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql

BP(-1) 1.000000

EX2(-1) -70.26295

(12.5130)

[-5.61519]

@TREND(80) 0.280995

(6.88136)

[ 0.04083]

C 488.0674

Error Correction: D(BP) D(EX2)

CointEql -0.363512 0.012837
(0.11281) (0.00221)
[-3.22232] [ 5.81568]
D(BP(-2)) 0.034862 -0.000790
(0.15425) (0.00302)
[0.22601] [-0.26189]
D(EX2(-2)) 17.94999 0.140332
(7.42389) (0.14526)
[2.41787] [0.96610]
C 8.684528 0.066124
(52.0145) (1.01772)
[0.16696] [ 0.06497]
R-squared 0.358611 0.560491
Adj. R-squared 0.292260 0.515025
Sum sq. resids 2589102. 991.1941
S.E. equation 298.7966 5.846290
F-statistic 5.404791 12.32758
Log likelihood -232.7852 -102.9646
Akaike AIC 14.35062 6.482704
Schwarz SC 14.53201 6.664099
Mean dependent 8.743477 0.064788
S.D. dependent 355.1721 8.394997
Determinant resid covariance (dof adj.) 3004345.
Determinant resid covariance 2320160.
Log likelihood -335.4929
Akaike information criterion 20.99957
Schwarz criterion 21.49840

(E— views) zalij aladiuly Gald) slac) @ jaadl
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Vector Error Correction Estimates

Date: 10/08/17 Time: 20:40

Sample (adjusted): 1983 2015

Included observations: 33 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql

GDP2(-1) 1.000000

EX2(-1) -9718.752

(3725.65)

[-2.60861]

Error Correction: D(GDP2) D(EX2)

CointEql -0.655581 2.35E-05
(0.29463) (2.3E-05)
[-2.22509] [ 1.03907]
D(GDP2(-1)) -0.395111 -1.63E-05
(0.23290) (1.8E-05)
[-1.69649] [-0.91002]
D(GDP2(-2)) -0.419975 -7.96E-06
(0.16302) (1.3E-05)
[-2.57618] [-0.63503]
D(EX2(-1)) -5482.915 -0.580538
(3279.36) (0.25201)
[-1.67195] [-2.30367]
D(EX2(-2)) -1196.451 -0.167084
(2846.91) (0.21877)
[-0.42026] [-0.76373]
R-squared 0.635008 0.417278
Adj. R-squared 0.582866 0.334032
Sum sq. resids 2.23E+11 1314.173
S.E. equation 89150.93 6.850893
F-statistic 12.17848 5.012592
Log likelihood -420.2508 -107.6185
Akaike AIC 25.77278 6.825362
Schwarz SC 25.99952 7.052106
Mean dependent -423.5435 0.064788
S.D. dependent 138034.6 8.394997
Determinant resid covariance (dof adj.) 3.72E+11
Determinant resid covariance 2.68E+11
Log likelihood -527.8067
Akaike information criterion 32.71555
Schwarz criterion 33.25974
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Vector Error Correction Estimates
Date: 10/08/17 Time: 20:41
Sample (adjusted): 1983 2015
Included observations: 33 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql

MS2(-1) 1.000000

EX2(-1) 23166.91

(5892.47)

[ 3.93161]

C -138583.7

Error Correction: D(MS2) D(EX2)

CointEql -0.129228 -5.37E-05
(0.05782) (1.7E-05)
[-2.23520] [-3.25387]
D(MS2(-1)) -0.611783 2.46E-05
(0.13078) (3.7E-05)
[-4.67792] [ 0.65851]
D(MS2(-2)) -0.462685 9.39E-06
(0.12961) (3.7E-05)
[-3.56992] [ 0.25363]
D(EX2(-1)) 2699.890 0.135893
(1129.09) (0.32258)
[2.39120] [0.42127]
D(EX2(-2)) 1087.564 0.174839
(778.533) (0.22242)
[ 1.39694] [ 0.78606]
C -3944.348 -0.015155
(3711.09) (1.06025)
[-1.06286] [-0.01429]
R-squared 0.546884 0.570078
Adj. R-squared 0.462973 0.490463
Sum sq. resids 1.19E+10 969.5731
S.E. equation 20975.05 5.992505
F-statistic 6.517475 7.160423
Log likelihood -371.8998 -102.6007
Akaike AIC 22.90302 6.581862
Schwarz SC 23.17511 6.853954
Mean dependent -2355.492 0.064788
S.D. dependent 28622.34 8.394997
Determinant resid covariance (dof adj.) 1.57E+10
Determinant resid covariance 1.05E+10
Log likelihood -474.3742
Akaike information criterion 29.59844
Schwarz criterion 30.23332
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Vector Error Correction Estimates
Date: 10/08/17 Time: 20:48
Sample (adjusted): 1981 2015

Included observations: 35 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql

INF2(-1) 1.000000

EX2(-1) -9.342772

(1.44330)

[-6.47319]

Error Correction: D(INF2) D(EX2)
CointEql -0.459545 0.071623
(0.12694) (0.01531)
[-3.62020] [4.67897]
R-squared 0.277152 0.391654
Adj. R-squared 0.277152 0.391654
Sum sq. resids 94703.02 1377.129
S.E. equation 52.77673 6.364260
F-statistic NA NA

Log likelihood -187.9680 -113.9300
Akaike AIC 10.79817 6.567428
Schwarz SC 10.84261 6.611867
Mean dependent 2.354286 0.063429
S.D. dependent 62.07534 8.159671
Determinant resid covariance (dof adj.) 108960.0
Determinant resid covariance 102822.7
Log likelihood -301.2890
Akaike information criterion 17.44509
Schwarz criterion 17.62284
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Pair wise Granger Causality Tests
Date: 10/08/17 Time: 20:51
Sample: 1980 2015

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
GDP2 does not Granger Cause EX2 34 0.31331 0.7335
EX2 does not Granger Cause GDP2 0.33256 0.7198
INF2 does not Granger Cause EX2 34 0.15457 0.8575
EX2 does not Granger Cause INF2 0.13771 0.8719
MS2 does not Granger Cause EX2 34 0.22240 0.8019
EX2 does not Granger Cause MS2 0.74268 0.4847
INF2 does not Granger Cause GDP2 34 0.45341 0.6399
GDP2 does not Granger Cause INF2 2.19382 0.1297
MS2 does not Granger Cause GDP2 34 0.29254 0.7485
GDP2 does not Granger Cause MS2 1.03947 0.3664
MS2 does not Granger Cause INF2 34 0.20981 0.8120
INF2 does not Granger Cause MS2 0.61692 0.5465
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