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Abstract

The research dealt with the effect of monetary policy in tackling the
phenomenon of inflation in the Sudan during the period (1993-2016). The
problem of the study was to measure the effectiveness of monetary policy
in Sudan to reduce the phenomenon of inflation during the period of
research and avoid the economic effects of this phenomenon and the
effectiveness of the policies of the Central Bank of Sudan to reduce of
this phenomenon, and the objective of the research is to find out the

effectiveness of monetary policy in addressing the phenomenon of
inflation in Sudan during the period (1993-2016)

The research used the analytical descriptive method and the statistical
method through the use of measurement tools to test the hypotheses, in
addition to analyzing the data using the ARDL program in the analysis of
the hypothesis test.

The research concluded that there is a positive relationship between
(interest rate, open market operations and legal reserve) and inflation. The
researchers recommended the development of monetary policy tools that
are suitable for the Sudanese economy and which are consistent with the
central bank policies to reduce the phenomenon of inflation.
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LOG(STAG,) = By + By * LOG(STAG,_;) + 5 * A (Re_;) + B3 * A (M¢_;) + By *
A (RES;_;) — CointEq_; + Z;-lzl i, *(R) + Z;-lzl i, * (M) + Z}l=1 33 * (RES) + &;
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LOG(UNEM), = 4 * LOG(INF;_1) + &; * LOG(UNEM,_,) +1;
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M e sl Ciaill Zagall o ) Gall) dea i el bl aladin) DA (e
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Lag Length Criteria ,Lad) zilii :(1-2-4)J gaal)

O8Ol e FIsh Jons s s bl ¢ b
(HQ) (SC) (AIC) (Lag
34.25491 34.40655 34.20818 0
31.25547* 32.01368* 31.02182% 1
31.72997 33.09474 31.30939 2

* indicates lag order selected by the criterion
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(PP)

Sty dagns] Atlaay) Al gaad) & gunal) Al Al ia
Gsmed xe| 0.0102| -2.998064 ~3.742499 (STAG) (555 1) aduial
JsV) G xe| 0.0036] -3.004861 -4.225848 (R) 52
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Gsmed xe| 0.0138) —2.998064 ~3.608509 (INF) adiail) Jaa
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BASlAl) s il dmy Al Al Y it o ¢ adial) Jalsal Lgd) 2
Bound asaall L) aladiuly Ja¥) Aligh Ay gl dBall LA3) :(3-2-4)J s

Test

(Test) asdivall Alaayl Ludy) (Value) &, guaal) dagdl (K) da i) < paiall axe
Statistic

F-Statistic 7.477768 3

(Critical Value

Bound) 4. 51a) dadll

Significance 4 gixall (5 s

10 Bound sy} aal)

11 Bound _l¥) aal)

%10 3.17 4.14
%5 3.79 4.85
%2.5 4.41 5.52
%1 5.15 6.36

(Eviews. VO) mali y oadinly Al jall 735 Jilas a8l 5 e ¢ fialll dae) (et jaadll
DAY 4 seaall Aagill o ax3 oDl (3-2-4) Jsaall &ilan) gl e Sl
SeVls Y aall agaall LAY Aa all Aedl e 58 8 (7.48) sl F ol
ik WDle dllia o) o ANV et o2 (%1) Aslaa)) ANV s de s
(S8 daliaY) — s el @ pnd) Gllee) bopudad) G puaiall e ani JaY)
(28 adaill) il il
il 358 ) Ao Ll dulwd) A 4ad jal ARDL 3 gad aladdiad 1 Ul qullaal)

S gl gﬁ

SAlil o e Cila ay ARDL zigai i ilis Y )

G2 ged) uﬁ piEY e Cads a2y ARDL GS}«J o9 il :(4—2—4) ‘AEJ Joda
e2016 - 31993 By ES

alaal) 4, gina (t) 4 4 Jural) il 8kl allaall & aall
Prob. t statistic Std. Error Coefficient Variables
Cointegrating Form (Short Run Elasticity)
0.0525 2.075882 0.000024 0.000050
0.1962 1.342213 0.012145 0.016301
0.0010 - 3.921649 0.165932 - 0.650727 CointEq(-1)
Long Run Coefficients (Long Run Elasticity)
0.0869 1.810991 0.000042 0.000077 M
0.0227 2.492574 0.029621 0.073832 RES
0.0020 3.599890 0.596724 2.148139 Cc
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B jrw pdte Cids sy g igaill 3840 Basa il gy (5-2-4) by Js>

F. Statistic Prob. of (F) Prob. Chi-Square of LM

0.347612 | 0.466228 3.930571 0.018276 2.325576
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LOG(STAG,) = 2.15 + 0.000050 = A (M,_;) + 0.016 A (RES,_;) — 0.5 +
0.000077 * (M) + 0.07 = (RES)
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— " F-Statistic’ g3 gaill 40<) 4, ginal) .

sie Aflany) AV (6 e e JB) a5 (0. 018276) @ sbasi Fjliay adlaay) dal
g 3salll KN Ay giaall e AV et 028 5 (%5) Ay sinal) (5 iase

- ' T-Statistic’ z3saill 452 4ysinal) .z

i g Al A Lua

Ho:B=0 a2l (4 8

Hi: B # 0 :dndl (il

Al Basld

il AV (s sise g S T LaaY ddlaay) dadl cul€ 13 sl ad Ji
Gl ADle lllia Cual) Lgine ye Aalaall o) ey adal (o Jsdy (%5 - %1)
() rial) 5 Sl i) oy Ailaa) AN

Albasy) AV (g sine o J8 T loay Adlasy) dedl culS 1Y aaall (i jd (i 5
clllia) 4, gine dalaall o Gy Joad) Qi Jsidy paall 8 (b )5 (%S5 — %)
(el i) 5 Jiisdl il G Adlaa) AV ) ADle

Sl zisalll A ad 4 sinall Alany) aniil) gili :(6-2-4)J s

agijal) Lol 4ujall  Lginall|  allaall 4 gina (t) dad & piiall

%10 die zigailll %5 de zigaill Prob.| T Statistic Variables
Cointegrating Form
S e S sra i 0.0525|  2.075882
(S sa & S Fima 0.1962 1.342213
S 5 o sa 0.0010| - 3.921649| CointEq(-1)

Long Run Coefficients

& i Gsaa 0.0869|  1.810991 M
& sina & sina 0.0227|  2.492574 RES
& sina & sina 0.0020|  3.599890 C
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S DA el ol pnse 3 salll 8 dpuld JSUie sas aae e Uy o @l
A ol JSLie (e z 3 gl

cobal) Cada) Al

c A Ll V) A oo

(22l las) 73 g b aadig) daxiall add) s )Y ASde .

v sl el 5 ) are AlSAL LS

st ol I8 aladl s BNl Gmdl aae e duse el palladll Led 8 g S
a5l st el Lpatlad ol juid) dis o W cdeatiid) ool Sl (g
il sl s A Ll dlae ) (S Vs caladandl dalla pe Alan) juled)
ilias)

- :Heteroskedasticity Test ;lall Ciduia) A< jLadl)

ARCH-LM Lad) aladcialy zisalll b cplall Cdad) jLadl (7-2-4)J s

LAY g LAY Aad Atlaiay) dagdl
F-statistic 1.742816 Prob. F(1,20) 0.2017

ARCH-LM
Obs*R-squared 1.763431 Prob. Chi-Square(1) 0.1842

-(EViews.VO) zali ys ol adiuly A jall 73 a8 Jilat adl 5 (e (g sialil) dlae) et )

oo S LYY uleal AdlaaY) Al o) a3 (7-274) &, Jsandl a2 DA e
s ol sl A e ey Y zdsall o e AN oad oda il (%5)
Zasail (A5 yes B dda
8 sall A Loy Al JLas) g
LM JLa) ol adiady zigadl) & 930 Bls ) SLEa) :(8-2-4)J saad)

LAY g LAY Aad Atlaiay) 4agdl
F-statistic 0.238353 Prob. F(1,17) 0.6316

LM
Obs*R-squared 0.318019 Prob. Chi-Square(1) 0.5728
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S o) Sle AV o e ol s (%5) e S LM jlaaY dglaay) degl
Zsaill A sesam dia by S0 i) A (e il Y 23l
Zisall) @ Aliioial) o patiall G daiall Jadl) bl ¥) AlSia .z
VIF JLad) aladiuly ssiall hddl bl ¥ e JLs) 1(9-2-4)J sal

O pdat Jalaal (B8 5al) Ay paall Aal &l i
1.129573 | &bl 3 ) b 525850 pdcatl o & )
1.631674 Aa gl 3ol clles
1.265448 B PEAERY
1.439446 Ryl 3 ) B gD el

-(EViews.VO) zali ys ol adiuly A jall 73 a8 Jilat adl 5 (e (g sialil) dlae) et )

iz dalaal 4yl aill s ) iy (9-2-4) &) Jsand 2 DA e
ke e Hdal zasal) G Jle AYa et o3 (10) Gbaadl el e 8l
sl (B Aee yagbaus A o4 g il adll bl Y
bl s Qe Alsda JLad) Lo
Jarque-Bera Test :(10-2-4)J g

Jarque-Bera — 4dLaiay) dadl Jarque-Bera _Lii) 4o
0.076521 5.140392
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Lag Length Criteria jLad) aladiuly culiall 3hial 5 38 yaas :(1-3-4)J g2

< yié

(HQ) nss (s Jla (SIC) JiJsé s | (AIC) dils] JLma bl
1.179998 11.08952 10.99078 0
-1.776540 -1.478296* 11.08952 1
-1.925714* -1.428641 9.094620* 2
-1.861231 -1.165329 9.361434 3
-1.620945 -0.726213 9.140176 4
-1.792696 -0.699135 9.418280 5
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(Null Hypothesis) | (F-Statistic) (Prob.)
LOG(UNEM) does not Granger Cause LOG(INF) 2.42936 0.1180
LOG(INF) does not Granger Cause LOG(UNEM) 5.17852 0.0175
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2(2016 ~1993) 5 ) P& Al ity :(1) o3, ke

OBS | UNEM | STAG RES R M INF
1993 6.29 107.47 20 27.2 0 101.18
1994 7.66 23.59 30 27 0 15.93
1995 7.23 76.2 25 28 0 68.97
1996 10.54 140.98 25 30 0 130.44
1997 11.65 58.84 3 41.7 0 47.19
1998 13.21 30.22 26 36.3 14.7 17.01
1999 14.75 3091 28 28 76.8 16.16
2000 15.2 23.22 2 25.7 4379 8.02
2001 15 19.92 15 15.2 644.02 4.92
2002 15.9 24.2 14 14.9 1131.1 8.3
2003 15.8 235 14 16.2 1681.1 7.7
2004 16.3 24.8 12 11.3 2787.6 8.5
2005 17.1 25.6 14 11 3644.1 8.5
2006 17.3 24.5 13 11.3 4223.1 7.2
2007 19.4 27.6 11 11.4 5511.33 8.2
2008 20.7 35 8 11.5 7432 14.3
2009 20 31.2 8 10.2 94523 11.2
2010 20.3 333 8 9.7 11139 13
2011 18.5 36.6 9 10.7 13025 18.1
2012 19.3 54.4 15 11.3 14131 35.1
2013 20.7 57.8 18 12 1672 37.1
2014 22.7 59.6 18 16.7 2981 36.9
2015 253 42.2 18 12.4 3938 16.9
2016 28.5 46.3 18 12 3128 17.8
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VAR Lag Order Selection Criteria
Endogenous variables: LOG(STAG) R MRES
Exogenous variables: C

Date: 081518 Time: 07:28

Sample: 1993 2016

Included observations: 22

Lag LogL LR FFPE AlC 5C HQ

0 -372.2900 MA 8.45e+09 3420818 34 40655 3425491
1 -321.2400 78.89535% 3.60e+08* 31.02182* 32.01368* 31.25547*
2 -308.4033 1517064 5.70e+08 31.30939 33.09474 31.72997

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

3C: Schwarz information criterian

HQ: Hannan-Cwinn information criterion
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Mull Hypothesis: STAG has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-5Stat Prob.*

Phillips-Perron test statistic -3.742499 0.0102
Test critical values: 1% level -3.752946

5% level -2.998064

10% level -2 638752

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

Residual variance (no correction) 579.8155
HAC corrected variance (Bartlett kernel) 565.0312

Phillips-Perron Test Equation
DependentVariable: D(STAG)

Method: Least Squares

Date: 08/15M8 Time: 0732

Sample (adjusted): 1994 2016

Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Praob.
STAG(-1) -0.673941 0179962  -3.744902 0.0012

C 26.98360 95002089 2840110 0.009a
R-squared 0400416 Mean dependentvar -2 659565
Adjusted R-squared 0371864 2.D. dependentvar 31.79600
S.E. of regression 2519992  Akaike info criterion 9374500
Zum squared resid 1333576 Schwarz criterion 9473239
Log likelinood -105.8068 Hannan-Quinn criter. 9.399333
F-statistic 14.02429 Durbin-Watson stat 1.525503

Prob(F-statistic) 0.001194
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Mull Hypothesis: DI(R) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-5Stat Frob.*

Phillips-Perron test statistic -4 225848 0.0036
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2 642242

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

Residual variance (no correction) 18.837689
HALC corrected variance (Bartlett kernel) 18.86146

Phillips-Perron Test Equation

Dependent Variable: D(R,2)

Method: Least Squares

Date: 08/15M8 Time: 07:34

Sample (adjusted): 1995 2016

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Praob.
D(R(-1}) -0.943165 02232056  -4.225560 0.0004

C -0.643584 0932055  -0.655344 0.5197
R-squared 0471673 Mean dependentvar -0.009091
Adjusted R-squared 0445257 2.D. dependentvar 6111720
S.E. of regression 4 552083 Akaike info criterion 5.955555
Zum squared resid 414.4292  Schwarz criterion 6.054741
Log likelinood -63.51110 Hannan-Quinn criter. 5878920
F-statistic 17.85535 Durbin-Watson stat 1.990293

Prob(F-statistic) 0.000415
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Mull Hypothesis: DIM) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-5Stat Prob.*

Phillips-Perron test statistic -4 778695 0.0010
Test critical values: 1% level -3.769587

5% level -3.004861

10% level -2 B42242

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

Residual variance (no correction) 2060750,
HAC corrected variance (Bartlett kernel) 7362421,

Phillips-Perron Test Equation

Dependent Variable: D(M, 2}

Method: Least Squares

Diate: 081518 Time: 0736

Sample (adjusted): 1985 2016

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Praob.
D(M(-1}) -1.067022 0223683  -4.770251 0.0001

C 154 1788 6361137 0242376 02110
R-zquared 0532222 Mean dependentvar -36.81818
Adjusted R-squared 0508833 32.D. dependentwvar 4248830
S.E. of regression 2977721  Akaike info criterion 18.92221
Sum squared resid 1.77E+08 Schwarz criterion 19.02140
Log likelinood -206.1443  Hannan-Quinn criter. 18.94558
F-statistic 22755320 Durbin-Watsan stat 201068

Prob(F-statistic) 0.000117




¢ Siall 2ic (RES) é}l&\ ghl,,ﬁa“i‘ oida ) R0 (6) da.h

Mull Hypothesis: RES has a unit root
Exogenous: Constant

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

Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.718757 0.0108
Test critical values: 1% level -3.7520945
5% level -2.998064
10% level -2 G38752
*MacKinnon (1996) ane-sided p-values.
Residual variance (no correction) 53.30627
HAC carrected variance (Bartlett kernel) 46.72744
Phillips-Perron Test Equation
Dependent Variable: D(RES)
Method: Least Squares
Date: 081518 Time: 07:38
Sample (adjusted): 1994 2016
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
RES(-1) -0.801576 0212616  -3.770064 0.001M
C 12.25034 3.6309668 3.365784 0.0029
R-squared 0403636 Mean dependentwvar -0.086957
Adjusted R-squared 0375237 3.0. dependentvar 9666780
S.E. of regression 7.640809 Akaike info criterion 6.987825
Sum squared resid 1226.021 Schwarz criterion 7.086564
Log likelihood -78.35998 Hannan-Quinn criter. 7.012658
F-statistic 1421338 Durbin-Watson stat 1.948543
Prob({F-statistic) 0.001124
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Mull Hypothesis: D{UMEM) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Frob.®

Phillips-Perron test statistic -3.356292 0.0243
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2 642242

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

Residual variance (no correction) 1436672
HALC corrected variance (Bartlett kernel) 1.565017

Phillips-Perron Test Equation

Dependent Variable: D{LUMNEM, 2}

Method: Least Squares

Date: 08/15M8 Time: 0753

Sample (adjusted): 1995 2016

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

DIUNEM(-1}) -0.780618 0237992  -3.280016 0.0037

C 0.757707 0337823 2242012 0.0364
R-squared 0.349773  Mean dependentvar 0.083182
Adjusted R-squared 0.317262 35.D. dependentvar 1.521417
S.E. of regression 125716  Akaike info criterion 3382025
Sum squared resid 31.60879  Schwarz criterion 3481210
Log likelihood -35.20227  Hannan-Quinn criter. 3.405390
F-statistic 1075850 Durbin-Watson stat 1.869640

Prob(F-statistic) 0.003744
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Mull Hypothesis: INF has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-5Stat Frob.*

Phillips-Perron test statistic -3.608509 0.0138
Test critical values: 1% level -3.7520846

5% level -2.993064

10% level -2 638752

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

Residual variance (no correction) A7 5744
HALC corrected variance (Bartlett kernel) 2614

Phillips-Perron Test Equation

Dependent Variable: D{IMNF)

Method: Least Squares

Date: 081518 Time: 07:51

Sample (adjusted): 1994 2016

Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Praob.

IMF(-1) -0.611847 0169620  -3.607158 0.0017

C 13.42190 7126724 1.883320 00736
R-squared 0.282563 Mean dependent var -3.625217
Adjusted R-squared 0.2353162 3.D. dependentwvar 31.80917
S.E. ofregression 2558293  Akaike info criterion 9.4046649
Sum squared resid 1374421 Schwarz criterion 9.503407
Log likelinood -106.1537  Hannan-Quinn criter. 9.429501
F-statistic 13.01158 Durbin-Watsaon stat 1570567

Prob(F-statistic) 0.001655
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ARDL Bounds Test

Date: 081518 Time: 07:01

Sample: 1994 2016

Included observations: 23

Mull Hypothesis: Mo lang-run relationships exist

Test Statistic Yalue k

F-statistic 6329392 3

Critical Value Bounds

Significance |0 Bound |1 Bound
10% 272 37T
5% 323 435
2.5% 3.69 489
1% 429 5.61
Test Equation:

Dependent Variable: DLOG(STAG)
Method: Least Squares

Date: 081518 Time: 07:01
Sample: 1994 2016

Included observations: 23

Yariable Coefficient Std. Error t-Statistic Prob.
D(R) 0048528 0030022  1.616420 01268

DM} 1.70E-05 345E-05 0491775 0.6300
D(RES) 0.024404 0013348  1.828275 0.0875
C 2243728 0778176 2883319 0.0114
R{-1) 0.009083 0.014904 0.609436 0.5514

M{-1) 5.62E-05 303E-05 1.857B66 0.08249
RES(-1) 0.046797 0018014 2587840 0.0202
LOGISTAG-1)) -0.921345 0232447 -3.963683 0.0012
R-squared 0633120 Mean dependent var -0.036612
Adjusted R-squ... 0461908 S.D. dependentvar 0.511965
S.E. ofregression 0.375550 Akaike info criterion 1147358
Sum squaredre... 2115568 Schwarz criterion 1.542313
Log likelinood -5.194619 Hannan-Cilinn criter. 1.246688
F-statistic 3687901 Durbin-Watson stat 1.603658

Frob(F-statistic) 0.015955
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Dependent Variable: LOG(STAG)

Method: ARDL

Date: 081518 Time: 07:00

Sample (adjusted): 1994 2016

Included observations: 23 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dwynamic regressars (1 lag, automatic): (R) (M) (RES)
Fixed regressaors. C

Mumber of models evalulated: 8

Selected Model: ARDL{1, 1,1, 1)

Variable Coefficient Std. Error t-Statistic Prob.*
LOG(STAG(-1)) 0.078655 0.232447 0.338380 0.7398

R 0.048528 0.030022 1.616420 0.1268

Ri-1) -0.039444 0026476  -1.489840 01570

M 1.70E-05 3.45E-05 0491775 0.6300

Mi-1) 3.93E-05 3.27TE-05 1.199308 0.2490

RES 0.024404 0.013348 1.828275 0.0875

RES(-1) 0.022394 0.014163 1581094 0.1247
C 2243729 0778176 2883319 00114
R-squared 0.573469 Mean dependentvar 3.592486
Adjusted R-squared 0.381755 3.0. dependentvar 0477625
S.E. of regression 0.375550 Akaike info criterion 1.147358
Sum squared resid 2115568 Schwarz criterion 1.542313
Log likelinood -5.194619 Hannan-Cluinn criter. 1.24G6688
F-statistic 2940655 Durbin-Watson stat 1.603658

Prob(F-statistic) 0.037694

*Mote: p~values and any subsequent tests do not account for model
selection.
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ARDL Cointegrating And Long Run Form
Dependent Variable: LOG(STAG)
Selected Model: ARDL(1, 1,1, 1)

Date: 081518 Time: 07:05

Sample: 1993 2016

Included observations: 23

Caointegrating Form

Yariable Coefficient Std. Error t-Statistic Prob.
D(R) 0.048528 0.030022 1.616420 0.1268
DMy 0.000017 0.000035 0491775 0.6300

DI(RES) 0.024404 0.013348 1.828275 0.0875

CointEqi-1) -0.821345 0232447  -3.963683 00012

Cointeq = LOG(STAG) - (0.0099"R + 0.0001*M + 0.0508"RES + 2.4353 )

Long Run Coefficients

Wariable Coefficient Std. Error t-Statistic Prob.
R 0.008858 0.014991 0657613 05208
I 0.000061 0.000033 1.827221 0.0876
RES 0.050792 0022338 2273694 0.03381

C 2435276 0.458728 5308754 0.0001
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Heteroskedasticity Test: ARCH

F-statistic 0.003575 Prob. F(1,20) 0.9529
Obs*R-squared 0.003932 Prob. Chi-Square(1) 0.9500
Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 081518 Time: 0707

Sample (adjusted): 1995 2016

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.062808 0.035732 1757756 0.0941
RESID"2(-1) -0.009498 0158847  -0.059793 0.9529
R-squared 0.000179 Mean dependentvar 0.061905
Adjusted R-squared -0.048812 S.D. dependentvar 0.148242
S.E. of regression 0.151888 Akaike info criterion -0.8448249
Sum squared resid 0461404 Schwarz criterion -0.745643
Log likelinood 11.29311  Hannan-Cwinn criter. -0.821463
F-statistic 0.003575 Durbin-Watson stat 2022738

Prob(F-statistic) 0.952914
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Variance Inflation Factors
Date: 08M15M8 Time: 07:10
Sample: 1993 2016
Included observations: 23

Coefficient Uncentered Centered

Variable Wariance WIF WIF
LOG(STAG-1)) 0.054031 118.3866 2338083
R 0.000901 G0.25643 1251956
Ri(-1) 0.000701 49 82413 9 825279
I 1.19E-09 f.328470 3544537
Mi-1) 1.07E-09 5618518 3.280825
RES 0.000178 3.418388 1.613023
RES(-1) 0.000201 9586386 1.836886

c 0.605557 98.75237 MA
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0006052 Prob. F(1,14) 0939
Obs*R-squared 0009938 Prob. Chi-Squara(1) 09206
Test Equation:

Dependent Variable: RESID

Method: ARDL

Diate: 081518 Time: 07:09

Sample: 1994 2016

Included observations: 23

Presample missingvalue lagged residuals setto zero.

Yariable Coefficient Std. Error t-Statistic Prob.
LOG(STAG-1)) -0.013744 0.288460  -0.046050 09638

R 7.17TE-05 0.031082 0.002308 0.9852

Ri-1) 0.000168 0.027484 0.006102 09952

M 2 16E-07 3.58E-05 0006022 0.9853

M(-1) 4 03E-07 3.43E-05 0.011743 0.9808
RES 0.000407 0.014772 0027570 097584
RES(-1) 0.000241 0.014882 0016101 09874
c 0.033421 0.912741 0036616 09713
RESID(-1) 0.029872 0.383892 0077794 0.9391
R-squared 0.000432 Mean dependentvar -3.79E-16
Adjusted R-squared -0.570750 35.D. dependentvar 0.310100
S.E. of regression 0.388647 Akaike info criterion 1.233882
Sum squared resid 214653 Schwarz criterion 1.678206
Log likelinood -5.189648 Hannan-Cluinn criter. 1.3456289
F-statistic 0.000756 Durbin-Watsan stat 1.617185

Prob(F-statistic) 1.000000
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ARDL Bounds Test

Date: 081518 Time: 0715

Sample: 1994 2016

Included observations: 23

Mull Hypothesis: Mo long-run relationships exist

Test Statistic Yalue k

F-statistic 7477768 2

Critical Value Bounds

Significance |0 Bound |1 Bound
10% 37 414
5% 379 4.85
2.5% 4.41 552
1% 5.15 6.36

Test Equation:

Dependent Variable: DLOG(STAG)
Method: Least Squares

Date: 08M15M8 Time: 07:15
Sample: 1994 2016

Included observations: 23

Variable Coefficient Std. Error  t-Statistic Praob.
D(RES) 0.013142 0011286  1.164456 0.2594

c 1.640926 0576024 2848713 0.0107

M(-1) 4 BTE-05 208E-05 2342499 0.0308
RES(-1) 0.043965 0016375 2684894 0.0151
LOGSTAG-1)) -0.697375 0162351 -4.295479 0.0004
R-squared 0.5587Y32 Mean dependentvar -0.036612
Adjusted R-squ... 0460672 S.0D. dependentvar 0.511965
S.E. ofregression 0.375982 Akaike info criterion 1.071107
Sum squaredre... 2544518 Schwarz criterion 1.317953
Log likelinood 7. 317727 Hannan-Quinn criter. 1.133188
F-statistic 5.697879 Durbin-Watson stat 1.590868

Prob(F-statistic) 0.003524
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Dependent Variable: LOC

Method: ARDL

Date: 081518 Time: 07

Sample (adjusted): 1994 2016

Included observations: 23 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dwynamic regressars (1 lag, automatic): (M) (RES)
Fixed regressaors: C

Mumber of models evalulated: 4

Selected Model: ARDL(1, 0, 1)

Variable Coefficient Std. Error t-Statistic Prob.*
LOGISTAG-1)) 0349273 0165932 2104919 0.0496

M 4 99E-05 241E-05 2075882 0.0525

RES 0.016301 0012145 1342213 01962

RES(-1) 0031744 00128749 2464694 0.0240

C 1.397851 0.636108 2197506 00413
R-squared 0466228 Mean dependentvar 3.592486
Adjusted R-squared 0.247612 5.D. dependentwvar 0477625
S.E. of regression 0.385780 Akaike info criterion 1.122564
Sum squared resid 2678879 Schwarz criterion 1.369410
Log likelinood -7.908433 Hannan-CQwuinn criter. 1.184645
F-statistic 2930571  Durbin-Watson stat 1463843

Prob(F-statistic) 0.018276

*Mote: pvalues and any subsequent tests do not account for model
selection.
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ARDL Cointegrating And Long Run Farm
Dependent Variable: LOG(STAG)
Selected Model: ARDL(1, 0, 1)

Date: 081518 Time: 07:17

Sample: 1993 2016

Included observations: 23

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
(] 0.000050 0.000024 2075882 0.0525
D{RES) 0.01630M 0.012145 1.342213 0.1962
CointEq(-1) -0.650727 01656932  -3.921648 0.0010

Cointeq = LOG(STAG) - (0.0001*M + D.0¥38*RES + 2.1481)

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
I 0.000077 0.000042 1.810991 0.08649
RES 0.073832 0.029621 2492574 0.0227

c 2.143139 0.596724 3.599590 0.0020
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Heteroskedasticity Test: ARCH

F-statistic 1742816 Prob. F(1,20) 02017
Obs*R-squared 1.763431  Prob. Chi-Square(1) 01842
Test Equation:

Dependent Variable: RESID2

Method: Least Squares

Date: 081518 Time: 0720

Sample (adjusted): 1995 2016

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Praob.

C 0.055295 0036427 1.517977 0.1447
RESID"2(-1) 0177448 0134415 1.320158 0.2017
R-squared 0.080156 Mean dependentvar 0.076806
Adjusted R-squared 0.034164 3S.D. dependentwvar 0.1554849
S.E. of regression 0152810  Akaike info criterion -0.832736
Sum squared resid 0467018 Schwarz criterion -0.733550
Log likelinood 11.16009 Hannan-Cuinn criter. -0.809371
F-statistic 1742816 Durbin-Watsan stat 2333438

Prob(F-statistic) 0.201693
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€ Group: GARNGER_CAUSALITY Workfile: ol duwlyadl jil..| = || © |34

View | Proc | Object | | Print | Name | Freeze

Sample | Sheet | Stats | Spec

Pairwise Granger Causality Tests
Date: 0BMAME Time: 12:31
Sample: 1993 2016

Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.

LOG(UNEM) does not Granger Cause LOG(INF) 22

242936 01180
LOG(IMF) does not Granger Cause LOG(UNEM)

517852  0.0175




