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Abstract

The study Estimation of Saving Function in Sudan by using CO -integration and
error correction model during the period (1980-2016) , the research aims at
formulating and estimating standard model for interpreting savings behavior in
sudan by identifying the most importing explanatory variables that are believed to
affect saving, which is considered a necessity for achieving economic and social
development. That weak savings lead to the low level of capital accumulation,
leads to weak economic development. One of the most important research
hypotheses is the existence of an inverse relationship btween savings,
government spending and inflation, and a direct relationship the research found
that most important variables affecting the savings in the sudan are available
income inflation and government spending. The most important factor
influencing the savings in sudan is the disposable income. All the study
hypotheses have been validated and followed the analytical and statistical
method for the purpose of analysis and access to the results. The most important
recommendations of the study are to encourage the savings of the family sector
through the establishment of savings the business sector to encourage the
business sector to save, and to pursue stable economic policies, either in the
short or long term, leading to increased savings.
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g 1stdifference d(g) | 1stdifference d(g) -6.022551 | -6.051077 | -3.544284 | -2.948404 ] 0.0001 | 0.0000

E-views gl » alaaialy Galll dlae) @ jaadll

e o) 223 (2016-1980) 558l (i (3-5) iy Jsaall (8 O aad Gom Gald LS pladi i
sl e JS daiy ¢ adaldll g alall slady) pa Lol g adalil) ae (g siall 8 ) jEie Jaalls lASY)
Galall Hhil aladly olai¥ly akaldll pe Ll adaldll e J¥) oAl 3 O sl esSall SSY

(17-10)
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& idial) Jalsal

i giae e SIS gl cptia ) Gl Caaa g 13 dgia 1) JuSlall )8 axe dalladd sl o
i e alad) Glandily (o g Cptibuddl G (o) ¢ T e dgia 3l Judladl s3] Jaal) a5l ol
" ol > LA

A gan) 4l 4 sl Aall) (0 )l ¢ Abidis (ge ST 5 & idiall JalSHI SlaY o kit (3o SV ealy
e ol Al il iy oSl o jide JalS3 @llia ey Adsaall e ST 4 el calS 136
.BONT TEST alaiul Juady JEIL 5 mliay ¥ jLEAY)

il JoSil) JLs) (4-5) s

Hypothesized Eigenvalue Trace 0.05
No. of CE(s) Statistic Statistic Critical Value Prob.**
None * 0.602137 53.29529 47.85613 0.0141
At most 1 0.323399 21.03759 29.79707 0.3553
At most 2 0.140207 7.364014 15.49471 0.5357
At most 3 0.057610 2.076779 3.841466 0.1496

E-views gebi_n aladiuly Sabill slae) 1 juaall

o oladY) 8 Ay suaall Al Y aaly eladl 8 @ jide JWlSE 2gas s (4-5) aby Jsaal
Al Alalull 0685 Jalla g axell (a8 (2 5 La g %5 Adsaad) dadll e 5S) 25 (53.29529)
Galall Hhail ¢ e sSall Blasy) g ¢ Jaall ¢ adaill ¢ HaaY) g lgle LAY el ja) &3 Al Gl il

(18) &
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Zsaill paii 2.5
M 23 all i i (4-5) by Jstadl b e jad) JaSil s e sl

101S g tall Clay pall 48y jh aladiudy zigall) yads 1-2-5

DB Apladll Al a8 il (5-5) J g

variable coefficient Std.Error t-Statistic Prob.
C -3982.092 6407.50 -0.621517 0.5388
G 0.000446 0.006743 0.066137 0.9477
IN 0.105455 0.005552 18.99414 0.0000
INF -115.7027 100.7573 -1.148330 0.2596
St-1 0.024958 0.052549 0.474944 0,6382

E-views zel _n alaaiul Galill dlae) 1 Haadll

R?=0.92 R™2?=0.91 F=98.17956 signif=0.0000 DW=1.813289
F YIS LAY Al 23 gl LUK Sy i) il A (e
S=-3982.092+0.000446G+0.0105455IN-115.7027INF+0.024958S,_,
rubiil) g Alan¥) g s alaidy) plaall (i g 7] gail) il ands
s auaiBy) jLmall 1885 aill) Y f
alaa 3La) 5 ApalaiBY) 4 plaill (380 g 134 5 Al il 35L3) o (5-5) pd Jsaal) B i) s
s Al 8 LE) adimil) el g ¢ ApalaBY) 4y plaill d6Uaa (A 5 dua e ABL 3 A laaY) s JaA

il Apslea@y) 4 laill Gillae e a5 on g b e sSall GLY) Ll Apalai) 4y ylaill Gilaa
(19) Galdl
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(Alanl) jlaall 18d g o) (Ll

Jadl fae Lo Adlall 8 4y il &l puial) S laa S 4 gine gl ane JaaDly Julail) &35 DA (e
@Mg}mdﬁcdﬁ.ﬂ\ u\mgﬂhs ccd}d\ dﬁyodpécdmw:u‘).m‘sﬂ\a}ﬂ\ &QJJ\J:;N.U
. (0.0000) asgll Jalas

(o) linall Tad g 0ty (LN

s Y s b SV A8 ghian JUA (e daxidall chaal) Ll ) G el Y Al jall aaza e DA
e 2 55 ¥y . Q-statistica_lial JMs 50 0.05 (o S prob 4ed oY 313 Ll ) 4dSia (4
S %5 o S (0.1394) o Bdisy) Aedll oY (ARCH) sl DDA (e s sl
(20) &) Galdl

Gl Baga LA laly
Csaalia) all s 5ol Al (i atY) A ) GeSay Cumy g gaill 4y il 5l e s
e Gl Jsaal) & il Jalae dad JMA (o 0.9 s Aldbaal) & aliiosall o puriall el Jing

A2 534 5 4l pal) il uiall 3 Y gan 0.09 Laiw ¢ (JLaaY)) il usiall b ZSH iyl
CJ)A.\ML}QJSDJP‘;L
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Hias 2 oll) Al AN ikl 2.2.5
(21) BB Jsanll (8 miage g LS ol il el B

(i sl Cual 23 gl s il (6-5) Jsan

variable coefficient Std.Error t-Statistic Prob.
C -157397.3 86926.37 -1.810697 0.0799
G -18513.06 6876.554 -2.692200 0.0113
IN 43073.40 8865.787 4.858384 0.0000
INF -34094.63 18232.78 -1.869963 0.0710
St-1 0.389117 0.161630 2.407455 0.0222

E.views gl aladiuly Gialll slae) ; jaadll
=0.48 R™2?=0.42 F=7.386385 signif=0.000267 DW=1.668536R?>

f YIS LAY Ao 23 gad AUS Ky pal) 35 DA (4

S=-157397.3-18513.06109gG+43073.40l0gIN-34094.63l0gINF+0.389117S,_,
s billl g Alasy) g g alaidy) plaall lad Zgall) il o
iy lmall 188 5 2l 1Y )
alaa 3La) 5 ApalaiBY) 4 plaill (380 g 134 5 Al il 3 5L8) o (6-5) pd Jsaal) B i)y
o sSall By s asaill Ll g ¢ dpabaiiy) 4 ,lill dilas & g das s ALl 3 gl 8 Jlaay)s Ja)
. (20) @by Galall il dpalamy) 4y lall gillas s 5 Al 3 L)
(any) jlmall 188 5 apdil) (Lol
Gy e ST AN 8 Ay il G yuriall CMlalaae JS 4 sine s JaaDly Jaladll il N (g
Culill & sinall Aadll 5 JaaSlig ¢ %5 A sina (5 slua gic A8l Byl & HAaY) g JAally eSS
4 simall dad () ani pdzaill Gl 5 9510 4sine (5 shune (saie Ll o Sy UL (0.0799) Jalas

G sira JSS Zisaill aniy . %10 dysine s sii sdie Wlsd Sy Ll Julls (0.0710) Jalas
(0.000267) 4wl Jalad Euay
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(ooabiil) jLaall (88 5 i) (UM

s Y b SV A8 ghian A (e daedall Jaal) Ll ) G el Y Al all aaza e )
AlSie 325 Y5 Q-statisticalis) JA 6 0.05 (o »S) prob ded o¥ (13 bl ) Al 0
Galall Lkl %5 e S (0.93) (o Allaia) Al Y (ARCH) Jkis) J3a Ge gl el

(22) &

: Gl Baga JLaa) la

. 5aldall sl g 3 )a8al) sl G S8 sV A jo (eSay Cusy Z3 gaill A4y ) B Haall e g8
Oe badl Jsaall 8 manil) Jalas dad DA (e 0.42 e Aalaall 8 aliicadd) <l puaiall 3 iay
el (s AN 4l glall il priall i ) a0 0.58 et ¢ (JAaY1) ail) uaiall 8 I ol il
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:(ECM) (74| fenal 7 d gad

aaly dsie Y e elllia of (e U e Y oY) AN Uadl) msal 3 sad iy HLal)
JalSill (ypusila sa LA DA ey LAY Ay zigai & Alalal) colpuid) o o jisdl JalSill
A58 aBle apmy K55 oMo Jsaall 8 aiban) @l o oliy (4-5) o) Jsan B ikl
T oy @l g IS el lpany o 28 Y Ll iy Lee il sda o JaY) Ak

e g OSLu g & yidall JalSill dpala 4l 73 gall

sy ol 53343 i85 3.2.5

Sgas (e SN Ay (5l 8 LSl LaSls W) siie & Al jall by ) jEiu) ade (e @8 &5 ()l ang
AW e JS G daY) Ak 4l ADle dln ) aly JA0Y) Al @l ppaial & jide JalS
sk @A Haay) Al Uadll msal zsal pafi (Say dgle ¢ adailly Jaally e sSall Gyl g
@iy 43 LS zdsaill O e G Jishally ualll gaall 8 ABMall pay lis) dpiSa) e

@il 1 Bl Y e daalil) Al cOIKEa)

Sy Al Undll s 73 gad i il a3 (7-5) o) |2

variable coefficient Std.error t-statistic Prob
cointEq(-1) -0.610883 0.069233 -8.823543 0.0000
R.squared Adjusted .R S.E of regrssion F-statisctic 13.79144

E.views gl alasiuly Gl dlae) 1 jaadll
R?*=0.68 R~2=0.68 F= 13.79144 signif 1(0)=2.37 , 1(1)=3.2 DW=1.668536
tUail) maanal 3 gad anl

el e 3 saill 4y ppuil) 55080 Ll ¢ (1) 51(0) enS) 525 (1.813289) Jabxi (F) Aed o 2a
Olad) A il G i) (A el o el Lee 068 dalad Caa Jasal) sl Jalas DA (1
W ol %32 1y oyl Al & Gosd O il e %68 dad Lo it Jyshally il

oY ARCH _laa) aladinly cplil) Cadlis) G e A 23 saill O 2 G a4 diall ol il
Ay laall ylail %5 581 85 (0.93) Jalad i) Al

Talee il ekl s ¢ DW=1.66856 daf il Cym I3 Ll Y1 AL (e ghseill s Ll
Lee (0.0000) dsilas) 4y sine 5 Al 3)L5) I3 (-0.610883) Jaxi CointEq(-1) Wadl) ponias
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rilua gill g uilidl) AdBla g ciluda 81 LA 3-5
riagl) i b Adlia 1-3-5

O a3 Al Hall = ey lasaall 3 Y e sSall GEY) G Do aBdle clllin 1 AT A 4l
OSar 130 0.0113 sl Lysinas ¢ Al 5L3Y15 -18513.06  (ssbt (oasSall HaYT Jalas dad

Ailas) AV 13 il 5 Aaaia A jdll o J 8l
Jalaa O 2a 3 gaill 588 G ey LAY L)l Jaall g A0l d8Dle lllia 40N dui il
dpaa dl) O JAll Sa Julbs ¢ 0.0000 Aiginas ¢ dunge 3LV 43073.40 (ssbe J3)

aaaaill Jalas dad o 2n Jaladll (e adizailly SOV g uSe A8 ollia ARG Al il
AV @ldy dasaia daca il 13 0.0710 sbed Aigimas ¢ Adle &L, -34094.63.c5 5k
Adlaal

2 (e s caiilad) 5 il 8 Slaayl s Aladl 5 il b LAY c Ao ke A8e cllla tday) ) 4w Al
L ginay ¢ Aunge 3LV 0.389117 Jabad ASull 8yl 8 Y] dad laadl i el Julas
Afilias) AYa 3 Ll 5 A il daa X3 1385 0.0222 (5 s
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a5 il Jaal) (s 350 5k G Ailaa) AV I3 48Me dsa

A5 e sSall BYT G Ao dilian) G dbas] AV QI3 4BMe dsa

L (2016-1980) 3l JMA Glagad) 3 Aoy el Al Juadl & D e Sl 4il
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dalad) cla it Ll
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dmalad) Jila ) LG

Al ¢ (1985-2013) lasall (& cesdll J2all Giladas ((a2016) Olaie 25l Qe ase
L U 5 a glall O gl Amalas ¢ (13 pdke e ) tiuale

(1990-2008) sl JYA (lagudl & jlaayl Ay a8 ¢ (a2010) 48 dlae Cadalll e |

%M‘J?MU‘J}J‘MB‘(SJMJ&C) Jﬁ:ﬂ.uALAdLu:J

Al ¢ (p1970-2000) sl (A Aaall LAY Glaasa ¢ (,2005) 2a) 2l s e

L 5153l 5 glall (la guall Baalas ¢(3) gdiia y) 3,0 53S0
aihaliidl @l il aladioly (lagud) 8 LAY Aly a8 ¢ (a2016) owis ) ady AL 2e dlea
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4Bl layaal daals 3 ) gilite e yfiale

(2005 -1970) 3l & Bl Jlaa¥i Ay s ¢ (a2008) (o3 2ana, 3 ¢ (gadlu des
A A LolaBY) 8 agaiill Bygad A Al Jlaa¥) He0 ¢ (22012 ) ol )6 Gladl @A

3l

Fauld i B gend) 4 pall ASLeall 3 D) LA e ¢ (52003) sl (pesJllne A&

£2005 JsY) 22211 19 alaall ¢ 4 0¥} sba®®Y) Alsay Jlie ¢ (1970-2002 ) 4l

Mishr,The Dynamics of Savings and Investment Relationship in India(2010) .
.10

Ozacan, Gunay, Ertac (2003), Ertac (2003) " Determinants of private
savings behavior in Turkey

59

1



Y a8l ga tlay

22018/2/4 J >3 Z)5 www.ammc.ma

#2018/2/4 Js>3 & )5 www.arabency.com

#2018/2/5 J s>l & )5 www.agaryonline.s3.amzazonaws.com
22018/2/5 J >3 7,5 www.tassilialgerie.com

D w N R

60


http://www.ammc.ma/
http://www.arabency.com/
http://www.aqaryonline.s3.amzazonaws.com/
http://www.tassilialgerie.com/

Al jal) clily pda ga (1) By 3ala

Aaid) AN Jaal pduail) o 9sal) 3an)
1980 -89 3892.9 70.8 1096.6
1981 344.9 4807.9 22 1518
1982 153.9 6666.2 28.4 758.7
1983 -750.9 8695 31.7 879.7
1984 -345.6 10727.9 30.7 1147.8
1985 -1459.6 14487.4 47.2 1474
1986 -604.8 18757.7 28.4 1808.81
1987 1400 33952.4 24 2035.2
1988 1950.6 43440.2 46.7 33574.6
1989 3903.6 78120.9 75.3 5428.2
1990 1663 102896.1 65.3 39065.1
1991 5017.8 179187.2 119.1 6392.3
1992 51506.2 414270.6 156.7 1268.5
1993 73713 910456 181.5 134037
1994 91203.7 1751572.7 114.5 219989
1995 443382.4 3870076 64.5 21575
1996 -276.5 9613.9 109.8 84430
1997 -146.1 15170.6 48.4 12790.8
1998 1294.7 20982.9 18.7 174825
1999 1027.7 25948.4 18.9 219595
2000 -977.7 29813.9 7.8 336938
2001 1962.4 37203 4.4 418603.1
2002 3775.8 44158.1 6.9 517850.1
2003 3204.7 51106.1 6.2 739395.1
2004 5591.6 63381.1 9.5 1103834
2005 478.1 78390.3 8.6 1385300
2006 6770 89917.6 7.2 1396700
2007 10797.6 107632.5 6.2 1876670
2008 16152.4 120847.8 14.3 1798650
2009 6826.9 124369.7 11.2 1976520
2010 24226 148958.2 13 205467
2011 30202.8 169061 18.1 219393
2012 7515.8 203914.4 35.6 29609
2013 551.8 275301.6 36.5 97550
2014 8756.2 415266.1 36.9 99460
2015 8543.3 427893.5 16.9 119278
2016 7948.8 569498.9 17.8 130999

slaadl ¢ 5S5al gl Jaadl
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Rl g A9 il (ADF) danall Sl S0 JL33) uiags (2) o8 Gale

Null Hypothesis: S has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.889624 0.0003
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(S)
Method: Least Squares
Date: 04/22/18 Time: 13:11
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
S(-1) -0.824973 0.168719 -4.889624 0.0000
C 18722.53 13047.25 1.434979 0.1604
R-squared 0.412866 Mean dependent var 223.2722
Adjusted R-squared 0.395597 S.D. dependent var 96368.37
S.E. of regression 74919.98 Akaike info criterion 25.34018
Sum squared resid 1.91E+11 Schwarz criterion 25.42815
Log likelihood -454.1233 Hannan-Quinn criter. 25.37089
F-statistic 23.90842 Durbin-Watson stat 2.028170

Prob(F-statistic) 0.000024
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Bl ga pduil) el (ADF) Jiral) JU6 (Sa3 JLEA) uidaga (3) By (Bala

Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.875416 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 04/22/18 Time: 13:15
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -0.972192 0.165468 -5.875416 0.0000
C -0.077176 4.341700 -0.017776 0.9859
R-squared 0.511260 Mean dependent var 1.420000
Adjusted R-squared 0.496449 S.D. dependent var 36.13458
S.E. of regression 25.64157 Akaike info criterion 9.381752
Sum squared resid 21697.17 Schwarz criterion 9.470629
Log likelihood -162.1807 Hannan-Quinn criter. 9.412432
F-statistic 34.52051 Durbin-Watson stat 1.953603

Prob(F-statistic) 0.000001
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hlal ga Jadl) el (ADF) Jarall Mg (S JLEA) g (4) o) Bala

Null Hypothesis: IN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.828671 0.0060
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IN)
Method: Least Squares
Date: 04/22/18 Time: 13:17
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IN(-1) -0.602629 0.157399 -3.828671 0.0005
C 181617.5 116407.3 1.560189 0.1280
R-squared 0.301256 Mean dependent var 15711.28
Adjusted R-squared 0.280704 S.D. dependent var 764342.3
S.E. of regression 648248.6 Akaike info criterion 29.65589
Sum squared resid 1.43E+13 Schwarz criterion 29.74386
Log likelihood -531.8060 Hannan-Quinn criter. 29.68659
F-statistic 14.65872 Durbin-Watson stat 1.982700

Prob(F-statistic) 0.000528
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2Bl aa e sSad) Y el (ADF) Jurall SUsh (S0 il sy (5) by Gale

Null Hypothesis: D(G) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.051795 0.0000
Test critical values: 1% level -3.632900
5% level -2.948404
10% level -2.612874
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G,2)
Method: Least Squares
Date: 04/22/18 Time: 13:18
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(G(-1)) -1.052061 0.173843 -6.051795 0.0000
C 3875.249 57606.43 0.067271 0.9468
R-squared 0.526027 Mean dependent var 322.8457
Adjusted R-squared 0.511664 S.D. dependent var 487666.7
S.E. of regression 340786.5 Akaike info criterion 28.37135
Sum squared resid 3.83E+12 Schwarz criterion 28.46022
Log likelihood -494.4985 Hannan-Quinn criter. 28.40203
F-statistic 36.62422 Durbin-Watson stat 1.977163

Prob(F-statistic) 0.000001
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STy 5 il e JLAYI el (ADF) Jinall JUish S0 LS| gy (6) oy gala

Null Hypothesis: S has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.824447 0.0022
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(S)
Method: Least Squares
Date: 04/22/18 Time: 13:21
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
S(-1) -0.825695 0.171148 -4.824447 0.0000
C 23925.55 26212.80 0.912743 0.3680
@TREND("1980") -280.3691 1219.299 -0.229943 0.8196
R-squared 0.413805 Mean dependent var 223.2722
Adjusted R-squared 0.378278 S.D. dependent var 96368.37
S.E. of regression 75985.81 Akaike info criterion 25.39414
Sum squared resid 1.91E+11 Schwarz criterion 25.52610
Log likelihood -454.0945 Hannan-Quinn criter. 25.44019
F-statistic 11.64764 Durbin-Watson stat 2.029894

Prob(F-statistic) 0.000149
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.806162 0.0002
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 04/22/18 Time: 13:23
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -0.971861 0.167384 -5.806162 0.0000
C 4.040175 9.345636 0.432306 0.6684
@TREND("1980") -0.216676 0.434122 -0.499113 0.6211
R-squared 0.515035 Mean dependent var 1.420000
Adjusted R-squared 0.484725 S.D. dependent var 36.13458
S.E. of regression 25.93837 Akaike info criterion 9.431140
Sum squared resid 21529.56 Schwarz criterion 9.564455
Log likelihood -162.0449 Hannan-Quinn criter. 9.477160
F-statistic 16.99207 Durbin-Watson stat 1.969314

Prob(F-statistic) 0.000009
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Null Hypothesis: IN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.773252 0.0299
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IN)
Method: Least Squares
Date: 04/22/18 Time: 13:24
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
IN(-1) -0.602910 0.159785 -3.773252 0.0006
C 165479.8 227477.9 0.727454 0.4721
@TREND("1980") 876.4878 10557.97 0.083017 0.9343
R-squared 0.301402 Mean dependent var 15711.28
Adjusted R-squared 0.259062 S.D. dependent var 764342.3
S.E. of regression 657928.5 Akaike info criterion 29.71124
Sum squared resid 1.43E+13 Schwarz criterion 29.84320
Log likelihood -531.8022 Hannan-Quinn criter. 29.75729
F-statistic 7.118722 Durbin-Watson stat 1.982518

Prob(F-statistic) 0.002690
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Null Hypothesis: D(G) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.015988 0.0001
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(G,2)
Method: Least Squares
Date: 04/22/18 Time: 13:26
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(G(-1)) -1.061555 0.176456 -6.015988 0.0000
C 66250.08 124498.8 0.532134 0.5983
@TREND("1980") -3281.199 5789.310 -0.566768 0.5748
R-squared 0.530738 Mean dependent var 322.8457
Adjusted R-squared 0.501409 S.D. dependent var 487666.7
S.E. of regression 344346.3 Akaike info criterion 28.41850
Sum squared resid 3.79E+12 Schwarz criterion 28.55182
Log likelihood -494.3237 Hannan-Quinn criter. 28.46452
F-statistic 18.09606 Durbin-Watson stat 1.973943

Prob(F-statistic) 0.000006
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Null Hypothesis: S has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.881928 0.0003
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 5.30E+09
HAC corrected variance (Bartlett kernel) 5.22E+09

Phillips-Perron Test Equation

Dependent Variable: D(S)

Method: Least Squares

Date: 04/22/18 Time: 13:37

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

S(-1) -0.824973 0.168719 -4.889624 0.0000

C 18722.53 13047.25 1.434979 0.1604

R-squared 0.412866 Mean dependent var 223.2722

Adjusted R-squared 0.395597 S.D. dependent var 96368.37

S.E. of regression 74919.98 Akaike info criterion 25.34018

Sum squared resid 1.91E+11 Schwarz criterion 25.42815

Log likelihood -454.1233 Hannan-Quinn criter. 25.37089

F-statistic 23.90842 Durbin-Watson stat 2.028170
Prob(F-statistic) 0.000024
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.888099 0.0000
Test critical values: 1% level -3.632900

5% level -2.948404

10% level -2.612874

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

Residual variance (no correction) 619.9191
HAC corrected variance (Bartlett kernel) 577.3438

Phillips-Perron Test Equation

Dependent Variable: D(INF,2)

Method: Least Squares

Date: 04/22/18 Time: 13:39

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -0.972192 0.165468 -5.875416 0.0000
C -0.077176 4.341700 -0.017776 0.9859
R-squared 0.511260 Mean dependent var 1.420000
Adjusted R-squared 0.496449 S.D. dependent var 36.13458
S.E. of regression 25.64157 Akaike info criterion 9.381752
Sum squared resid 21697.17 Schwarz criterion 9.470629
Log likelihood -162.1807 Hannan-Quinn criter. 9.412432
F-statistic 34.52051 Durbin-Watson stat 1.953603
Prob(F-statistic) 0.000001
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Null Hypothesis: IN has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.833603 0.0059
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531

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

Residual variance (no correction) 3.97E+11
HAC corrected variance (Bartlett kernel) 3.99E+11

Phillips-Perron Test Equation

Dependent Variable: D(IN)

Method: Least Squares

Date: 04/22/18 Time: 13:41

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

IN(-1) -0.602629 0.157399 -3.828671 0.0005

C 181617.5 116407.3 1.560189 0.1280

R-squared 0.301256 Mean dependent var 15711.28

Adjusted R-squared 0.280704 S.D. dependent var 764342.3

S.E. of regression 648248.6 Akaike info criterion 29.65589

Sum squared resid 1.43E+13 Schwarz criterion 29.74386

Log likelihood -531.8060 Hannan-Quinn criter. 29.68659

F-statistic 14.65872 Durbin-Watson stat 1.982700
Prob(F-statistic) 0.000528
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Null Hypothesis: D(G) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.051077 0.0000
Test critical values: 1% level -3.632900

5% level -2.948404

10% level -2.612874

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

Residual variance (no correction) 1.09E+11
HAC corrected variance (Bartlett kernel) 1.11E+11

Phillips-Perron Test Equation

Dependent Variable: D(G,2)

Method: Least Squares

Date: 04/22/18 Time: 13:42

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(G(-1)) -1.052061 0.173843 -6.051795 0.0000
C 3875.249 57606.43 0.067271 0.9468
R-squared 0.526027 Mean dependent var 322.8457
Adjusted R-squared 0.511664 S.D. dependent var 487666.7
S.E. of regression 340786.5 Akaike info criterion 28.37135
Sum squared resid 3.83E+12 Schwarz criterion 28.46022
Log likelihood -494.4985 Hannan-Quinn criter. 28.40203
F-statistic 36.62422 Durbin-Watson stat 1.977163
Prob(F-statistic) 0.000001
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Null Hypothesis: S has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.815668 0.0023
Test critical values: 1% level -4.234972

5% level -3.540328

10% level -3.202445

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

Residual variance (no correction) 5.29E+09
HAC corrected variance (Bartlett kernel) 5.21E+09

Phillips-Perron Test Equation

Dependent Variable: D(S)

Method: Least Squares

Date: 04/22/18 Time: 13:43

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

S(-1) -0.825695 0.171148 -4.824447 0.0000

C 23925.55 26212.80 0.912743 0.3680

@TREND("1980") -280.3691 1219.299 -0.229943 0.8196

R-squared 0.413805 Mean dependent var 223.2722

Adjusted R-squared 0.378278 S.D. dependent var 96368.37

S.E. of regression 75985.81 Akaike info criterion 25.39414

Sum squared resid 1.91E+11 Schwarz criterion 25.52610

Log likelihood -454.0945 Hannan-Quinn criter. 25.44019

F-statistic 11.64764 Durbin-Watson stat 2.029894
Prob(F-statistic) 0.000149
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.820190 0.0002
Test critical values: 1% level -4.243644

5% level -3.544284

10% level -3.204699

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

Residual variance (no correction) 615.1304
HAC corrected variance (Bartlett kernel) 564.7713

Phillips-Perron Test Equation

Dependent Variable: D(INF,2)

Method: Least Squares

Date: 04/22/18 Time: 13:45

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -0.971861 0.167384 -5.806162 0.0000
C 4.040175 9.345636 0.432306 0.6684
@TREND("1980") -0.216676 0.434122 -0.499113 0.6211
R-squared 0.515035 Mean dependent var 1.420000
Adjusted R-squared 0.484725 S.D. dependent var 36.13458
S.E. of regression 25.93837 Akaike info criterion 9.431140
Sum squared resid 21529.56 Schwarz criterion 9.564455
Log likelihood -162.0449 Hannan-Quinn criter. 9.477160
F-statistic 16.99207 Durbin-Watson stat 1.969314

Prob(F-statistic) 0.000009
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Null Hypothesis: IN has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.778780 0.0295
Test critical values: 1% level -4.234972

5% level -3.540328

10% level -3.202445

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

Residual variance (no correction) 3.97E+11
HAC corrected variance (Bartlett kernel) 3.99E+11

Phillips-Perron Test Equation

Dependent Variable: D(IN)

Method: Least Squares

Date: 04/22/18 Time: 13:46

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

IN(-1) -0.602910 0.159785 -3.773252 0.0006

C 165479.8 227477.9 0.727454 0.4721

@TREND("1980") 876.4878 10557.97 0.083017 0.9343

R-squared 0.301402 Mean dependent var 15711.28

Adjusted R-squared 0.259062 S.D. dependent var 764342.3

S.E. of regression 657928.5 Akaike info criterion 29.71124

Sum squared resid 1.43E+13 Schwarz criterion 29.84320

Log likelihood -531.8022 Hannan-Quinn criter. 29.75729

F-statistic 7.118722 Durbin-Watson stat 1.982518
Prob(F-statistic) 0.002690
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Null Hypothesis: D(G) has a unit root

Exogenous: Constant, Linear Trend

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-6.022551 0.0001

Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.08E+11
HAC corrected variance (Bartlett kernel) 1.24E+11

Phillips-Perron Test Equation
Dependent Variable: D(G,2)
Method: Least Squares

Date: 04/22/18 Time: 13:48
Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(G(-1)) -1.061555 0.176456 -6.015988 0.0000
C 66250.08 124498.8 0.532134 0.5983
@TREND("1980") -3281.199 5789.310 -0.566768 0.5748
R-squared 0.530738 Mean dependent var 322.8457
Adjusted R-squared 0.501409 S.D. dependent var 487666.7
S.E. of regression 344346.3 Akaike info criterion 28.41850
Sum squared resid 3.79E+12 Schwarz criterion 28.55182
Log likelihood -494.3237 Hannan-Quinn criter. 28.46452
F-statistic 18.09606 Durbin-Watson stat 1.973943

Prob(F-statistic) 0.000006
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Date: 04/22/18 Time: 13:50

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Trend assumption: Linear deterministic trend

Series: GININF S

Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.602137 53.29529 47.85613 0.0141
At most 1 0.323399 21.03759 29.79707 0.3553
At most 2 0.140207 7.364014 15.49471 0.5357
At most 3 0.057610 2.076779 3.841466 0.1496

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

78




Aail) AN hgad il milii (19) a8y 3ala

Dependent Variable: S
Method: Least Squares

Date: 04/22/18 Time: 14:22
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -3982.092 6407.050 -0.621517 0.5388

G 0.000446 0.006743 0.066137 0.9477

IN 0.105455 0.005552 18.99414 0.0000

INF -115.7027 100.7573 -1.148330 0.2596

S(-1) 0.024958 0.052549 0.474944 0.6382

R-squared 0.926838 Mean dependent var 22647.35

Adjusted R-squared 0.917398 S.D. dependent var 75001.46

S.E. of regression 21555.85 Akaike info criterion 22.92293

Sum squared resid 1.44E+10 Schwarz criterion 23.14286

Log likelihood -407.6127 Hannan-Quinn criter. 22.99969

F-statistic 98.17956 Durbin-Watson stat 1.813289
Prob(F-statistic) 0.000000
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Heteroskedasticity Test: ARCH

F-statistic 2.196433 Prob. F(1,33) 0.1478
Obs*R-squared 2.184175 Prob. Chi-Square(1) 0.1394
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 04/22/18 Time: 14:23
Sample (adjusted): 1982 2016
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 3.20E+08 1.96E+08 1.632748 0.1120

RESID"2(-1) 0.259122 0.174842 1.482037 0.1478
R-squared 0.062405 Mean dependent var 4.10E+08
Adjusted R-squared 0.033993 S.D. dependent var 1.12E+09
S.E. of regression 1.10E+09 Akaike info criterion 44.53066
Sum squared resid 3.99E+19 Schwarz criterion 44.61954
Log likelihood -777.2866 Hannan-Quinn criter. 44.56134
F-statistic 2.196433 Durbin-Watson stat 1.949602
Prob(F-statistic) 0.147818
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Dependent Variable: S
Method: ARDL

Date: 05/05/18 Time: 10:30
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments
Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (0 lag, automatic): LOG(G) LOG(IN) LOG(INF)

Fixed regressors: C

Variable Coefficient Std. Error t-Statistic Prob.*
S(-1) 0.389117 0.161630 2.407455 0.0222
LOG(G) -18513.06 6876.554 -2.692200 0.0113
LOG(IN) 43073.40 8865.787 4.858384 0.0000
LOG(INF) -34094.63 18232.78 -1.869963 0.0710
C -157397.3 86926.37 -1.810697 0.0799
R-squared 0.487989 Mean dependent var 22647.35
Adjusted R-squared 0.421923 S.D. dependent var 75001.46
S.E. of regression 57024.66 Akaike info criterion 24.86860
Sum squared resid 1.01E+11 Schwarz criterion 25.08853
Log likelihood -442.6348 Hannan-Quinn criter. 24.94536
F-statistic 7.386385 Durbin-Watson stat 1.668536

Prob(F-statistic) 0.000267

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

selection.
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Heteroskedasticity Test: ARCH

F-statistic 0.006577 Prob. F(1,33) 0.9359
Obs*R-squared 0.006974 Prob. Chi-Square(1) 0.9334

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 04/22/18 Time: 14:33

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 2.89E+09 1.71E+09 1.683856 0.1016
RESID"2(-1) -0.014187 0.174930 -0.081099 0.9359
R-squared 0.000199 Mean dependent var 2.85E+09
Adjusted R-squared -0.030098 S.D. dependent var 9.62E+09
S.E. of regression 9.76E+09 Akaike info criterion 48.89714
Sum squared resid 3.15E+21 Schwarz criterion 48.98602
Log likelihood -853.7000 Hannan-Quinn criter. 48.92782
F-statistic 0.006577 Durbin-Watson stat 1.990301
Prob(F-statistic) 0.935853
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ARDL Error Correction Regression
Dependent Variable: D(S)

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

Case 2: Restricted Constant and No Trend
Date: 05/05/18 Time: 10:27

Sample: 1980 2016

Included observations: 36

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
CointEq(-1)* -0.610883 0.069233 -8.823543 0.0000
R-squared 0.689866 Mean dependent var 223.2722
Adjusted R-squared 0.689866 S.D.dependent var 96368.37
S.E. of regression 53667.27 Akaike info criterion 24.64638
Sum squared resid 1.01E+11 Schwarz criterion 24.69037
Log likelihood -442.6348 Hannan-Quinn criter. 24.66173
Durbin-Watson stat 1.668536
* p-value incompatible with t-Bounds distribution.
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 13.79144 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
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G IN INF S
G 1.000000 | -0.129067 -0.401858 -0.100599
IN -0.129067 1.000000 0.317543 0.960733
INF -0.401858 0.317543 1.000000 0.253828
S -0.100599 0.960733 0.253828 1.000000
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Date: 07/10/18 Time: 10:53

Sample: 1980 2016

Included observations: 36
Q-statistic probabilities adjusted for 1 dynamic regressor

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob*

.

.

0.017
-0.010
0.124
-0.006
-0.110
-0.027
0.024
-0.020
0.006
-0.010
0.042
-0.012
-0.009
-0.027
0.054
-0.026

0.017
-0.010
0.124
-0.011
-0.109
-0.040
0.027
0.006
0.013
-0.030
0.038
-0.012
-0.003
-0.038
0.058
-0.020

0.0119
0.0160
0.6490
0.6507
1.1842
1.2179
1.2451
1.2654
1.2671
1.2719
1.3674
1.3760
1.3806
1.4267
1.6163
1.6629

0.913
0.992
0.885
0.957
0.946
0.976
0.990
0.996
0.999
0.999
1.000
1.000
1.000
1.000
1.000
1.000

*Probabilities may not be valid for this equation specification.

85



8 sl Ciual Aall Q-statistica JLIA) (26) ad) 3ale

Date: 07/10/18 Time: 11:08

Sample: 1980 2016
Included observations: 36

Q-statistic probabilities adjusted for 1 dynamic regressor

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob*

.
.|**
.
.
.
.
.
A
.
.
.
.
.
.

.

.

.
.|**
.
.
.
.
.
.
.

.

.
.
.
.

.

.

o~NO O WNBE

0.118
0.323
0.118
0.121
0.090
-0.090
0.029
-0.177
0.013
-0.014
-0.049
-0.073
-0.001
0.018
-0.135
-0.095

0.118
0.314
0.062
0.008
0.029
-0.163
0.000
-0.135
0.045
0.106
-0.035
-0.098
0.049
0.019
-0.156
-0.111

0.5414
4.7433
5.3223
5.9505
6.3105
6.6801
6.7209
8.2582
8.2668
8.2770
8.4075
8.7134
8.7135
8.7332
9.9222
10.537

0.462
0.093
0.150
0.203
0.277
0.351
0.459
0.409
0.507
0.602
0.676
0.727
0.794
0.848
0.825
0.837

*Probabilities may not be valid for this equation specification.
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