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Abstract

Sudan  witnessed soncio-ecnomic, political and
demographic developments , which caused drastic and
vital changes in sudan economic structure as a whole and
speciall in the study of its components in order to know
whether it is compatible and to evaluate its performance in
this study we will concentrate on the demand for labour
the study used the statistical , descriptive and analytical
approaches . the main objective of this study is to know
the determinants of demand for labour in sudan during
the period 1989-2016 . the main hypothesis are there is
positive relationship between demand for labour and
government expenditures ,there is positive relationship
between demand for labour and GDP ,there is positive
relationship between demand for labour and capital
formation size (investmen) and there is positive
relationship between demand for labour and inflation rate .
the man findings are , there is positive relationship
between demand for labourand government expenditures
and also the study finds out that the best way , suitable
model to estimate demand for labour function in sudan is
through multi linear equation besides ARDL . the man
recommendations is to increase our effort to increase our
effort to encourage productive sectors in order to
participate in GDP and we must invite investment —local
and foreign and ease the procedures to employ more
candidates we have to use modern quantitative measures
to evade casual relationship to interpret different
phenomenon beside that we have to wuse modern
techniques in studying economic phenomenon
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. 4212.496 580.6249 7.255108 0.0000
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(AIC) Laa (ylums bale a2iiss (N) dejsall ¢ LVl coljié Joka aatl . (1494) (aloa
(7). (SC) 5 (AIC) (o JS dnd S Al 35l Jsha a2y Cua (SC)

s Uil il gl gad aladialy Jueall Ao cullall zigal jals (Y. £)
: il

g dgalll all) Jedd)
: ARDL g igall byl Jedl)
LOG(LD,) = By + B,LOG(LD,_,) + B,LOG(LD,_,) + B, * LOG(G)

+ B, LOG(G;_1) + Bs* LOG(U) + By LOG(I,_;) + 37
« LOG(INF) + =,

: Uadld) raal GSJA..\S bl Jdd)

56 lasay) Tasal aladinly y jall 8 paldll Hlafiu¥) cilaasal Bl @ A 50 VoV Y ¢ ol de puali 5 (g ) dense les
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ALOG(LD,) = a, ALOG(LD) + a,ALOG(G) + asALOG(I) + a,A(INF) — CointEq(—1)

* (Lac;{w}

- (Z B1(LOG(G, 1)) + Bz (LOG(I._1)) + Bz (LOG(INF._.)) + E)) + e

10 G

IV @l e :A

Uadl s dalas : CointEq(-1)

) :C

piall Uasl) :ey

OV (e SU e 1Y Byl Jaall e allal) allal Uadll sl 3903 iy oLl J8
e bl #iear 28 Adahll Gyl @l idiall JLlSll aalg 4nie J8Y) e clla
poshy Alaall daall m0ll Cods day sl Jeal)

LOG(LD) = 5.813008 + 0.170152L0G(G) + + 0.109501LOG(I)
+ 0.112163LOG(INF)

D olial Jaaall b LS el JalSal sl il e lag

P il Jalll guila sa laA) R0 2 (V.Y €) o8y Jeaa

Sl clagd | QLS A il Ay wadll A ad@ll | %0 dajall Al
LR (st—\)” Prob.**
None * 51.45163 47.85613 0.0v¥)
At most 1 22.97488 29.79707 0.Y¢vY
At most 2 8.652726 15.49471 0.v4A0




At most 3 0.528548 3.841466 0.£1vY

: E-views zaliy alaatinly Jalail) 505 e Galill slae) @ sl
AN (gt die @idiall JalSll 4atia g a8l &L e ey Gladl Joaal) e
L) iy Lae lpuaiall o Ja¥) Alisha 495158 ABe 29y Aagiall o2 X535 %5 Ay5ina
- Jishll daY) A leany e 2230 Y
i) Zaual g igal ppall il
; gisaill Ll Jeal (4.3.4)
LOG(LD,) = By + B, LOG(LD,_;) + B,LOG(LD,_,) + 35 * LOG(G)
+ B, LOG(G,_,) + Bs* LOG(I) + B, LOG(I,_,) + B
* LOG(INF) + ¢,

LOG(LD,) = 8.55 + 0.18LOG(LD,_,) — 0.53LOG(LD,_,) + 0.38
* LOG(G) — 0.29L0G(G,_,) + 0.039 = LOG(I)
+0.15L0G(I,_,) + 0.21% LOG(INF) + «,

A Uad) mopmaa Albles e Jgaand) oS4l z30all 130 DA e

ALOG(LD,) = a, ALOG(LD) + a,ALOG(G) + asALOG(I) + a,A(INF) — CointEq(—1)

* (LGG{LE}

- (Z By (LOG(G, 1)) + Bz (LOG(I._1)) + B> (LOG(INF._.)) + C)) + &

(Jishlly sradll sadl Aalag) Glagud) & Jeall

Variable Coefficient Std.error t.statistic Probe

Coitegrating Form

ALOG(LD, ;)| al=:..oYVYVYA. CYETYYY | YOVEYVEYA| e EVA




ALOG(G)| a;=0.375264| .. yiveA| 2.752252 ) EY
ALOG(I)| 2,=0.039708 | «+.+¢.ATY | 0.971792| ..v¢ox
ALOG(INF)| as=0.207495| ...YA11 | 2.657955 VY
CointEq(-1) -1.344197 | +.¥¢.¥Y¢ | —3.949869 | +.+4 )
Long Run Coefficients
LOG(G,_y) 0.060283 | +..0Y47¢ | YOAYAVAA| L.YVYO
LOG(I; 4) COEYYAL | L YYYeE | £LFAEACA | aLaeao
LOG(INF,_;) 0.154364 | «+.«YAAYY | Y.AT0AAE | o))
C 6.361229 | +.¥)Y4VY | Y..Ta.von

(EViews—=9) zualiy alaxinly dudpall z3sai Jilad adly (e ialil dhae) et aall

AIC = -0.227297, SIC = 0.165388 , HQC = -0.123118 , R
= 72 F-Statistic =9.872583 , Prob(F-Statistic) = 0.000088

p Uadl) asaal dalaa

A(LD) =

0.53 * ALOG(LD) + 0.38ALOG(G) + 0.034ALOG(I) +
0.21A(INF) — 1.35 * (LOG(LD) — 0.06LOG (G,_,) +
0.14L0G(I,_,) + 0.15LOG (INF,_,) + 6.36
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58 A alaBY) Akl Ailas a5 Aunge casSall GLEY) Jre dalae 5L3)
donge IS il dalee 8)Ll5 ¢ AaLaiBY) Ayl Ailae a5 donge JLeiiuY) A
- Ui Tpaleal) Zali e el 3 ¢ AaLaiBY) A ylaill Aiillas as

: Q,ﬁbaa'g\ Dl

Lol Jalee dad Y @lldg A gida Zagaill 35 325a o 2n3  Alaal) and@ill Sua (e
iz 3saill 8 Ayl i) of ey 1aag B2 = 0.729755 sl Jaxd)
Al tall lyial) 3 4 %27 ALl bl il caas ol sl e %73

czasalll dgisaea e AN sdag (ziselll b Liead) e cilpidl)
slait F Ly Allaa¥) dedll oY 4lle 40 Alanl dygine 4l zaaill (o ani SIS
%5 dilasy) AN (551w (e Jil a5 Prob(F — Statistic) = 0.000088
JSS zagaill o) (A ey A0 o) (adl) g anall (ia)d (b Cagas Luld JUll
2 allaall L8580 Aygiadd) (Prob. T) 'T J 4dlia¥l Gl Slasyl sLaall bl
s Agsine sl gadll 8 Jeall e ) dabed juaill gadll & Al 4yl )
Grina i L) Lol il gall 8 Cilygine SIAS a3 imilly osSall GLaY] Jans

e J8 admilly S W (gsina e aiSall BLY) Jalae Jishal) sadl) 8 Gl
- Aysine Ailiaal AV @l et (6 0.05 Lilas¥) ANVAl (g5

) coady L) mam o 3 e ) bl oy gl @l € Ldall) a4 alea
Ju (Prob:t=0.0011) 4dslas) 4y 5inas dalla 35L8) <y (CoinEq = —1.344197
sdag ¢ Jal ARDL zigaill dags o bl z3sail 8 Uadl) s 301 Joe e
Clyriall CalyatY A (Jduad) e allall) olall i) 6 il lade o4 4N
B Al aied e il JaV) 8 (adamill ¢ L) ¢ asSall Bla)) Ak
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: (3-3.4) o) Jsos

JLEaY) g DAY Ao Ldlaiay) dagdl)
F- 0.356073 | Prob. F(1,21) 0.5571
statistic
ARCH
Obs*R- 0.383483 | Prob. Chi- | +.ovov
squared Square(1)

(Eviews.v9) zaliy aladiuly Luhall z3gar Jalas adly (0 Salill dlae) (g0 1 jaadll

= u_ml.u ¥ zigadll o) (Ao A2 0268 %5 e S) i) LSO Allaal) dadll o) L
.CJ}A.\!\@X.\}C)A}EJ:\;MGQJ uJLI:\J\ oAl AlSia

S Ll yy) AShe Hladl 2

OB zisaill & Jiia juatieS el 338 ) s juie Ao (going i) z3sal) o L
i Y ol s Wiewa ey Durbin—Watson Lad) 3adai <lcal jé) ails elld
uLS Q‘JL\SL}J ¢ CJ}A.J\ ‘53 et ).\:..\AS cLLJ\ 58 <l c.au e u‘Jr_ J.J.SAS\ C.J}A.\!\
Cogus M Z3gaill 4 1A Jaly¥) AShe HLaaY Hal Hlaal jlod) dald) e ’LA\J'S\
LM Test jladl aadni

LM Test laal =il oo JUI Jsaall 2 (4.3.4) o8, Jsaa

F- 0.047281 Prob. 0.9540
statistic F(2,14)
LM Test
Obs*R- | 0.161017 | Prob. Chi- | 0.9226
squared Square(2)




(Eviews.v9) zmaliy aladinly Auhall z3sas st adly (e Caaldl alae) (e 1 jradll
Ay (Uadll momai zhga 3 513 Ll AlSs 35y 2o e Ji LM ladl dag
S (Prob.F = 0.95 &Prob.Chi-Sq = 0.95 ) LM &)Lady allaay) dasll oY
b Aba s 13 Ll AlEe e gaing Y zdsalll o) e AN 038 %5 G
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LINF LI LG
-0.42100318 0.70226458 1 LG
-0.65780599 1 0.70226458 LI
1 -0.65780599 -0.42100318 LINF

(Eviews.v9) zaliyn alaaiuly Auhall = 3gas Jalas adly (e Salill dlae) e 1 jaadll

saxiall el LU ) ASSe (e z3sadl sl et Ul Rghas HLia) gl
02 0801 (s ol LU Jales deai 3 Wiy r3patl) 8 Aliead) il cpny
2 sl i Al i
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B,/ CointEq(—1) = (0.060286/—1.344197) = —0.04458490808264 G

B, / CointEq(—1) = (0.142190/ -1.344197)= - |a, = 0.039748 |
0.1057806259

B./CointEq(—1) = (0.154364/—1.344197) = —0.11148393341 | INF
0.207495
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a.ub.ﬁ\ (;\b..'\i:\.d : (\) PEJ éﬂa
Obj LD G GDP | INF
1989 1786 2302.3 8361 11.0 74.08
1990 2492 2444.10 7901 10.3 67.4
1991 YEVY 2719.10 8498 25.90 123.7
1992 3790 2492.10 9057 73.10 117.6
1993 3186 2161.00 9471 188.0 101.3
1994 5577 2744.00 9566 426.4 116.8
1995 4994 2868.50 1014 984.0 69.4
1996 3335 1220.60 1074 1409.1 129.3
1997 5704 2868.50 1142 2842.9 46.4
1998 4400 1755.00 1215.6 575.4 16.9
1999 2996 2270.00 1294.2 4424.5 16.2
2000 4246 3522.00 1372.6 3267.7 3
2001 5136 3902.00 1464.9 6787.5 4.9
2002 5549 5178.00 1566.2 10426.4 8.3

RN



2003 5640 7362.00 1717.3 9880.1 7.7
2004 5710 11039.0 1733.5 13069.6 8.5
2005 5769 13847.0 1904.7 16756.3 8.8
2006 5773 18253.0 2082.3 20793.5 7.2
2007 5669 20971.2 2211 22165.3 8.1
2008 4605 25985.6 2354 24496.6 14.3
2009 5891 24941.1 2800 7702.0 11.2
2010 9299 24162.1 2940 25158 13
2011 8384 28573.6 186689.9 40831.2 18.1
2012 10172 26772.0 243412.8 51493.3 35.1
2013 11118 36179.0 294630.2 79989.9 37.1
2014 9359 50380.1 475827.8 1251.3 36.9
2015 AN AN AN AN AN
2016 AN AN AN AN AN

M\&Q&,\.‘M\J\“ \Jl..ﬁi\@m(*) eﬁ)éﬂ.&

Null Hypothesis: D(LD) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=5)

Prob.*

t-Statistic

0.0002

-5.524975 Augmented Dickey-Fuller test statistic

-3.752946
-2.998064
-2.638752

1% level
5% level
10% level

Test critical values:

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LD,?2)
Method: Least Squares
Date: 05/16/17 Time: 22:51

Sample (adjusted): 1992 2014

Included observations: 23 after adjustments

A\RRY%




Prob. t-Statistic Std. Error  Coefficient Variable

0.0000 -5.524975 0.334028  -1.845494 D(LD(-1))

0.0470 2.117212 0.211567 0.447933 D(LD(-1),2)

0.0636 1.964103 290.6011 570.7707 C
-116.6957 Mean dependent var 0.688060R-squared
2153.514 S.D. dependent var 0.656866 Adjusted R-squared
17.23906 Akaike info criterion 1261.477S.E. of regression
17.38717 Schwarz criterion 31826484 Sum squared resid
17.27631 Hannan-Quinn criter. -195.2492Log likelihood
1.686585 Durbin-Watson stat 22.05748F-statistic

0.000009Prob(F-statistic)

&Lﬂ%\“ g.b-d\ C—'I’L’d\ B R INEY el (Y’) {é) dala

Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

1.0000 3.801462 Augmented Dickey-Fuller test statistic

-3.724070 1% level Test critical values:
-2.986225 5% level
-2.632604 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/16/17 Time: 22:52
Sample (adjusted): 1990 2014
Included observations: 25 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0009 3.801462 0.104651 0.397825 GDP(-1)

0.5160 0.659685 8915.134 5881.178 C
18698.67 Mean dependent var 0.385866 R-squared
51547.26 S.D. dependent var 0.359165Adjusted R-squared
24.17002 Akaike info criterion 41264.72S.E. of regression
24.26753 Schwarz criterion 3.92E+10Sum squared resid
24.19707 Hannan-Quinn criter. -300.1253Log likelihood
2.215470 Durbin-Watson stat 14.45111F-statistic

0.000920Prob(F-statistic)

VYA
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Null Hypothesis: G has a unit root
Exogenous: Constant
Lag Length: 5 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

1.0000 4.072013 Augmented Dickey-Fuller test statistic

-3.808546 1% level Test critical values:
-3.020686 5% level
-2.650413 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G)
Method: Least Squares
Date: 05/16/17 Time: 22:53
Sample (adjusted): 1995 2014
Included observations: 20 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0013 4.072013 0.097268 0.396077 G(-1)
0.3856 -0.897744 0.326140 -0.292791 D(G(-1))
0.3075 1.062146 0.289929 0.307947 D(G(-2))
0.5217 0.658539 0.329593 0.217050 D(G(-3))
0.0006 -4.537233 0.331044  -1.502025 D(G(-4))
0.0706 -1.969228 0.520300 -1.024589 D(G(-5))
0.7934 -0.267283 823.8912  -220.2121 C
2381.805 Mean dependent var 0.763165R-squared
3903.578 S.D. dependent var 0.653856 Adjusted R-squared
18.58549 Akaike info criterion 2296.631S.E. of regression
18.93400 Schwarz criterion 68568700Sum squared resid
18.65352 Hannan-Quinn criter. -178.8549L0g likelihood
2.349305 Durbin-Watson stat 6.981739F-statistic

0.001731Prob(F-statistic)

JLA:.'\SMY\ bl ) i) ksl Qu‘\:u : (9) ?é) éﬂ.n

Null Hypothesis: | has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

1.0000 3.876685 Augmented Dickey-Fuller test statistic
-3.788030 1% level Test critical values:
-3.012363 5% level




-2.646119 10% level

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(l)
Method: Least Squares

Date: 05/16/17 Time: 22:54
Sample (adjusted): 1994 2014

Included observations: 21 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0015 3.876685 0.202868 0.786453 I(-1)
0.0004 -4.547496 0.328213  -1.492549 D(I(-1))
0.0005 -4.402815 0.330002  -1.452940 D(I(-2))
0.0000 -6.302967 0.302447  -1.906314 D(I(-3))
0.0000 -11.01356 0.289679  -3.190401 D(I(-4))
0.0648 1.992587 1982.094 3949.496 C
50.63333 Mean dependent var 0.924487R-squared
20068.69 S.D. dependent var 0.899316Adjusted R-squared
20.59090 Akaike info criterion 6367.956S.E. of regression
20.88934 Schwarz criterion 6.08E+08Sum squared resid
20.65567 Hannan-Quinn criter. -210.2045Log likelihood
2.265778 Durbin-Watson stat 36.72811F-statistic
0.000000Prob(F-statistic)
ei.a'alm QU‘* J\Jt\.u\ J\,\ﬁ\ G'U‘u.'\ : (1) ?EJ éﬂ.ﬁ
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)
Prob.* t-Statistic
0.0000 -7.057453 Augmented Dickey-Fuller test statistic
-3.737853 1% level Test critical values:
-2.991878 5% level
-2.635542 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 05/16/17 Time: 22:54
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 -7.057453 0.196461  -1.386513 D(INF(-1))
0.7312 -0.347874 5.365123 -1.866385 C




0.270000 Mean dependent var 0.693626R-squared
46.36757 S.D. dependent var 0.679700Adjusted R-squared
9.452236 Akaike info criterion 26.24176S.E. of regression
9.550407 Schwarz criterion 15149.85Sum squared resid
9.478281 Hannan-Quinn criter. -111.4268Log likelihood
1.729945 Durbin-Watson stat 49.80765F-statistic

0.000000Prob(F-statistic)

el Jalsill L) il ¢ (V) by (3ale

Date: 05/16/17 Time: 22:55
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Trend assumption: Linear deterministic trend
Series: INF G GDP | LD
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 69.81889 134.5387 0.937674 None *
0.0002 47.85613 67.92980 0.774443 At most 1 *
0.0260 29.79707 32.18947 0.593284 At most 2 *
0.2375 15.49471 10.59809 0.331736 At most 3
0.3363 3.841466 0.924373 0.037783 At most 4
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 33.87687 66.60885 0.937674 None *
0.0036 27.58434 35.74034 0.774443 At most 1 *
0.0431 21.13162 21.59137 0.593284 At most 2 *
0.2342 14.26460 9.673720 0.331736 At most 3
0.3363 3.841466 0.924373 0.037783 At most 4
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
-0.111512 0.020005 0.130458 -12.50535 D(LD)
(0.13056) (0.01634) (0.10328) (5.11050)
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Dependent Variable: LD
Method: Least Squares
Date: 05/16/17 Time: 23:43
Sample: 1989 2014
Included observations: 26

Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 7.255108 580.6249 4212.496 C
0.2047 1.308995 0.037631 0.049258 G
0.1314 1.569777 0.003712 0.005827 GDP
0.0049 3.148198 0.016384 0.051580 |
0.3744 -0.907566 6.795940 -6.167764 INF
5542.192 Mean dependent var 0.787224R-squared
2379.964 S.D. dependent var 0.746695Adjusted R-squared
17.18544 Akaike info criterion 1197.823S.E. of regression
17.42738 Schwarz criterion 30130360Sum squared resid
17.25511 Hannan-Quinn criter. -218.4107Log likelihood
1.519436 Durbin-Watson stat 19.42378F-statistic
0.000001 Prob(F-statistic)
i) zagaill JaliN) Adghuaa : (1) a8 3ala
INF I GDP G
-0.38782391 | 0.63327215 0.79205081 1 G
-0.06353889 | 0.49422666 1 0.792050817 GDP
-0.34027824 1 0.494226664 | 0.633272156 I
1 -0.34027824 | -0.06353889 | -0.38782391 INF

oA Z3gaill cplal) Jalas milii (V1) a8 Gala

Heteroskedasticity Test: ARCH

0.592812F-statistic
0.6281700bs*R-squared

0.4492 Prob. F(1,23)
0.4280 Prob. Chi-Square(1)

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/16/17 Time: 23:45
Sample (adjusted): 1990 2014
Included observations: 25 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0085 2.878470 417451.1 1201620. C
0.4492 -0.769943 0.192133 -0.147931 RESID"2(-1)

YYY




1023350. Mean dependent var 0.025127R-squared
1721981. S.D. dependent var -0.017259Adjusted R-squared
31.64958 Akaike info criterion 1736777.S.E. of regression
31.74709 Schwarz criterion 6.94E+13Sum squared resid
31.67662 Hannan-Quinn criter. -393.6197Log likelihood
2.054048 Durbin-Watson stat 0.592812F-statistic
0.449170Prob(F-statistic)
b Sy Aadd) zagall) Jalad milis (\ \) a2 (ala
Dependent Variable: LOG(LD)
Method: Least Squares
Date: 05/16/17 Time: 23:44
Sample: 1989 2014
Included observations: 26
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 60.91063 0.136875 8.337147 C
0.1892 1.356818 8.87E-06 1.20E-05 G
0.5651 0.584478 8.75E-07 5.11E-07 GDP
0.0738 1.881685 3.86E-06 7.27E-06 |
0.2594 -1.159167 0.001602 -0.001857 INF
8.531481 Mean dependent var 0.649705R-squared
0.437264 S.D. dependent var 0.582983Adjusted R-squared
0.479856 Akaike info criterion 0.282372S.E. of regression
0.721798 Schwarz criterion 1.674410Sum squared resid
0.549527 Hannan-Quinn criter. -1.238134Log likelihood
1.118100 Durbin-Watson stat 9.737388F-statistic

0.000129Prob(F-statistic)

e,
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TLD INF | EG
-0.23145226 | -0.28797456 | -0.09209639 1 EG
0.08757564 0.00903564 1 -0.09209639 I
-0.52824335 1 0.00903564 -0.28797456 INF
1 -0.52824335 0.08757564 -0.23145226 TLD

g‘s‘}ﬂw‘cwﬂ Q-I"L)ﬂ\(hh-\l“ A u-.'é)\ Jl.)ﬁ\@lﬁt(\?') aﬁ)",ﬂ.n

Heteroskedasticity Test: ARCH
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0.2173
0.2010

Prob. F(1,23)
Prob. Chi-Square(1)

1.609512F-statistic
1.6350510bs*R-squared

Test Equation:
Dependent Variable: RESID2
Method: Least Squares

Date: 05/17/17 Ti
Sample (adjusted)

me: 00:38
:1990 2014

Included observations: 25 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable
0.0239 2.417978 0.014720 0.035592 C
0.2173 1.268665 0.108856 0.138102 RESID"2(-1)
0.044840 Mean dependent var 0.065402R-squared
0.064747 S.D. dependent var 0.024767 Adjusted R-squared
-2.585104 Akaike info criterion 0.063941S.E. of regression
-2.487594 Schwarz criterion 0.094033Sum squared resid
-2.558059 Hannan-Quinn criter. 34.31381Log likelihood
2.608980 Durbin-Watson stat 1.609512F-statistic
0.217251Prob(F-statistic)
Jalsl) g.A'.'\,UD\gm GJJA-\S‘ c.at'u : (\ i) Iy dala
Dependent Variable: LOG(LD)
Method: Least Squares
Date: 05/16/17 Time: 23:43
Sample: 1989 2014
Included observations: 26
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 12.18416 0.507398 6.182224 C
0.2909 1.083536 0.076986 0.083417 LOG(G)
0.1287 1.581514 0.038314 0.060595 LOG(GDP)
0.0007 3.990684 0.029319 0.117004 LOG(I)
0.3939 0.870404 0.063025 0.054857 LOG(INF)
8.531481 Mean dependent var 0.784679R-squared
0.437264 S.D. dependent var 0.743665Adjusted R-squared
-0.006787 Akaike info criterion 0.221385S.E. of regression
0.235155 Schwarz criterion 1.029236 Sum squared resid
0.062883 Hannan-Quinn criter. 5.088231Log likelihood
1.970862 Durbin-Watson stat 19.13218F-statistic

0.000001 Prob(F-statistic)
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-0.42100318 | 0.70226458 0.51599190 1 LG
0.31706016 0.06786949 1 0.51599190 LGDP
-0.65780599 1 0.067869499 | 0.70226458 LI

1 -0.65780599 | 0.31706016 -0.42100318 LINF
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Heteroskedasticity Test: ARCH

0.8367

0.8281 Prob. Chi-Square(1)

Prob. F(1,23)

0.043479F-statistic
0.0471700bs*R-squared

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date:

05/17/17 Time: 07:05

Sample (adjusted): 1990 2014

Included observations: 25 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0048 3.117773 0.011580 0.036104 C

0.8367 -0.208516 0.181078 -0.037758 RESID"2(-1)
0.034633 Mean dependent var 0.001887R-squared
0.044980 S.D. dependent var -0.041509 Adjusted R-squared
-3.247914 Akaike info criterion 0.045904S.E. of regression
-3.150404 Schwarz criterion 0.048465Sum squared resid
-3.220869 Hannan-Quinn criter. 42.59893Log likelihood
1.832964 Durbin-Watson stat 0.043479F-statistic

0.836662Prob(F-statistic)

e Aaal) il Cida dmy Bagaad) ANl guilis s (V) ad) (sala

Dependent Variable: LOG(LD)
Method: Least Squares

Date:

05/16/17 Time: 23:41

Sample: 1989 2014
Included observations: 26

Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 12.48452 0.465617 5.813008 C
0.0059 3.047098 0.055841 0.170152 LOG(G)
0.0014 3.661785 0.029904 0.109501 LOG(l)
0.0470 2.104486 0.053297 0.112163 LOG(INF)
8.531481 Mean dependent var 0.759033R-squared
0.437264 S.D. dependent var 0.726174 Adjusted R-squared
0.028818 Akaike info criterion 0.228813S.E. of regression
0.222372 Schwarz criterion 1.151823Sum squared resid

Yo




0.084555 Hannan-Quinn criter. 3.625361Log likelihood
1.672061 Durbin-Watson stat 23.09963F-statistic
0.000001 Prob(F-statistic)

Aaa¥) aal) il Cida sy yaal) gz dgaill BUEY) Adghua : (VA) ad; Gale

LINF LI LG
-0.42100318 0.70226458 1 LG
-0.65780599 1 0.70226458 LI
1 -0.65780599 | -0.42100318 LINF
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Heteroskedasticity Test: ARCH

0.3422 Prob. F(1,22) 0.942430F-statistic
0.3208 Prob. Chi-Square(1) 0.9858730bs*R-squared

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/08/17 Time: 23:02
Sample (adjusted): 1992 2015
Included observations: 24 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0249 2.407970 0.026741 0.064392 C

0.3422 0.970788 0.205252 0.199256 RESID"2(-1)
0.082193 Mean dependent var 0.041078R-squared
0.095235 S.D. dependent var -0.002509Adjusted R-squared
-1.782769 Akaike info criterion 0.095355S.E. of regression
-1.684598 Schwarz criterion 0.200036 Sum squared resid
-1.756725 Hannan-Quinn criter. 23.39323Log likelihood
1.848386 Durbin-Watson stat 0.942430F-statistic

0.342207 Prob(F-statistic)

Aleay) ) il cids sy i) Jalsil il : (Y1) a8 Gale

Date: 06/03/17 Time: 00:55
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Trend assumption: Linear deterministic trend
Series: G | INF LD

YY1



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)
0.0221 47.85613 51.45163 0.694722 None *
0.2473 29.79707 22.97488 0.449405 At most 1
0.3985 15.49471 8.652726 0.287167 At most 2
0.4672 3.841466 0.528548 0.021782 At most 3
Trace 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 Cointegration Rank Test (Maximum Eigenvalue)
0.05 Max-Eigen Hypothesized
Prob.** Critical Value Statistic Eigenvalue No. of CE(s)
0.0384 27.58434 28.47675 0.694722 None *
0.3392 21.13162 14.32215 0.449405 At most 1
0.3662 14.26460 8.124178 0.287167 At most 2
0.4672 3.841466 0.528548 0.021782 At most 3

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
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20,000

Forecast: LDF

Actual: LD

Forecast sample: 1989 2014

\ Included observations: 26

y Root Mean Squared Error ~ 1118.290

12,000 A Mean Absolute Error 889.0981
Mean Abs. Percent Error 17.99235

Theil Inequality Coefficient  0.094624

16,000 |

8,000 Bias Proportion 0.009035
Variance Proportion 0.070814
4000 Covariance Proportion 0.920151

— LDF —— $2S.E. |
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Dependent Variable: LOG(LD)
Method: ARDL
Date: 05/19/17 Time: 17:53
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): LOG(G) LOG(l) LOG(INF)
Fixed regressors: C
Number of models evalulated: 16
Selected Model: ARDL(2, 1, 1, 0)

Prob.* t-Statistic Std. Error  Coefficient Variable
0.4384 0.794753 0.230994 0.183583 LOG(LD(-1))
0.0478 -2.143438 0.246231  -0.527780 LOG(LD(-2))
0.0142 2.752252 0.136348 0.375264 LOG(G)
0.0638 -1.990933 0.147785  -0.294231 LOG(G(-1))
0.3456 0.971792 0.040861 0.039708 LOG(l)
0.0516 2.103433 0.071988 0.151422 LOG(I(-1))
0.0172 2.657955 0.078066 0.207495 LOG(INF)
0.0016 3.790897 2.255600 8.550746 C
8.604580 Mean dependent var 0.812004R-squared
0.364593 S.D. dependent var 0.729755Adjusted R-squared
-0.227297 Akaike info criterion 0.189534S.E. of regression
0.165388 Schwarz criterion 0.574769Sum squared resid
-0.123118 Hannan-Quinn criter. 10.72756Log likelihood
1.959402 Durbin-Watson stat 9.872583F-statistic

0.000088Prob(F-statistic)

*Note: p-values and any subsequent tests do not account for model
selection.

Undl) peosiat oz dgad guilii : (YV) ad) (3ala

ARDL Cointegrating And Long Run Form
Dependent Variable: LOG(LD)

YYA



Selected Model: ARDL(2, 1, 1, 0)
Date: 05/19/17 Time: 17:45
Sample: 1989 2014
Included observations: 24

Cointegrating Form

Prob. t-Statistic Std. Error  Coefficient Variable
0.0478 2.143438 0.246231 0.527780 DLOG(LD(-1))
0.0142 2.752252 0.136348 0.375264 DLOG(G)
0.3456 0.971792 0.040861 0.039708 DLOG(I)
0.0172 2.657955 0.078066 0.207495 D(INF)
0.0011 -3.949869 0.340314  -1.344197 CointEq(-1)

Cointeq = LOG(LD) - (0.0603*LOG(G) + 0.1422*LOG(I) + 0.1544*LOG(INF) +
6.3612)

Long Run Coefficients

Prob. t-Statistic Std. Error  Coefficient Variable
0.2718 1.138198 0.052964 0.060283 LOG(G)
0.0005 4.394858 0.032354 0.142190 LOG(I)
0.0011 3.965884 0.038923 0.154364 LOG(INF)
0.0000 20.390356 0.311972 6.361229 C

Uail) rraaual dlalaag ARDLg 3gai calea : (Y£) ad) (3ala

Estimation Command:

ARDL(DEPLAGS=2, REGLAGS=1) LOG(LD) LOG(G) LOG(l) LOG(INF) @

Estimation Equation:

LOG(LD) = C(1)*LOG(LD(-1)) + C(2)*LOG(LD(-2)) + C(3)*LOG(G) + C(4)*LOG(G(-1)) + C(5)*LOG(l) +
C(6)*LOG(I(-1)) + C(7)*LOG(INF) + C(8)

Substituted Coefficients:

LOG(LD) = 0.183583359084*LOG(LD(-1)) - 0.527780414487*LOG(LD(-2)) + 0.375263627629*LOG(G)
- 0.294230925745*LOG(G(-1)) + 0.0397084815067*LOG(l) + 0.151422415568*LOG(I(-1)) +
0.207495271975*LOG(INF) + 8.55074558613

Cointegrating Equation:

DLOG(LD) = 0.527780414487*DLOG(LD(-1)) + 0.375263627629*DLOG(G) +
0.039708481507*DLOG(I) + 0.207495271975*D(INF) -1.344197055403*(LOG(LD) -
(0.06028335*LOG(G(-1)) + 0.14218964*LOG(I(-1)) + 0.15436373*INF + 6.36122922 ) )

DGR () il ase) cpll) A ASdia : (Y0) a8y 3ala



Heteroskedasticity Test: ARCH

0.5571 Prob. F(1,21) 0.356073F-statistic
0.5357 Prob. Chi-Square(1) 0.3834830bs*R-squared

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/19/17 Time: 17:54
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0372 2.224973 0.012626 0.028092 C

0.5571 -0.596719 0.216498 -0.129188 RESID"2(-1)
0.024871 Mean dependent var 0.016673R-squared
0.053931 S.D. dependent var -0.030152Adjusted R-squared
-2.889569 Akaike info criterion 0.054738S.E. of regression
-2.790831 Schwarz criterion 0.062922Sum squared resid
-2.864737 Hannan-Quinn criter. 35.23005Log likelihood
1.903458 Durbin-Watson stat 0.35607 3 F-statistic

0.557074 Prob(F-statistic)

I Bl Ada LEd) il 2 (Y1) a3, gale

Breusch-Godfrey Serial Correlation LM Test:

0.9540 Prob. F(2,14) 0.047281F-statistic
0.9226 Prob. Chi-Square(2) 0.161017Obs*R-squared

Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/19/17 Time: 18:22
Sample: 1991 2014
Included observations: 24
Presample missing value lagged residuals set to zero.

Prob. t-Statistic Std. Error  Coefficient Variable
0.8575 -0.182912 0.538717 -0.098538 LOG(LD(-1))
0.8512 0.191039 0.340679 0.065083 LOG(LD(-2))
0.8873 -0.144347 0.183908 -0.026547 LOG(G)
0.8885 0.142790 0.223083 0.031854 LOG(G(-1))
0.8627 -0.176134 0.054081 -0.009526 LOG(I)
0.9072 0.118729 0.089488 0.010625 LOG(I(-1))
0.9718 0.036020 0.084486 0.003043 LOG(INF)
0.9439 0.071650 3.224804 0.231057 C
0.8376 0.208791 0.639263 0.133473 RESID(-1)
0.7906 -0.270634 0.355685 -0.096260 RESID(-2)
1.63E-15 Mean dependent var 0.006709R-squared

A



20,000

0.158082
-0.067362
0.423494
0.062862
2.015513

S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

-0.631835Ad]justed R-squared
0.201939S.E. of regression
0.570913Sum squared resid
10.80834Log likelihood
0.010507 F-statistic
1.000000Prob(F-statistic)

saial) hadd) BLIN) ¢ (YY) o) sale

LINF LI LG
-0.42100318 | 0.70226458 1 LG
-0.65780599 1 0.70226458 LI
1 -0.65780599 | -0.42100318 LINF
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16,000 |

12,000 |

8,000 |

4,000

Forecast: LDF

/| | Actual:LD

Forecast sample: 1989 2014
! Adjusted sample: 1991 2014
Included observations: 24

Root Mean Squared Error ~ 1109.288
Mean Absolute Error 626.6459
Mean Abs. Percent Error 10.90153
Theil Inequality Coefficient  0.089694
Bias Proportion 0.001697
Variance Proportion 0.013808
Covariance Proportion 0.984495

—— LDF ——- #2 SE.
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