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Abstract:

The goal of this paper is to explore the impact of the human capital
(HC) on the grosse domestic product (GDP), in the Environment of
the Iragi economy during the period (1980-2014).We have used the
Autoregressive— Distributed Lag Model (ARDL) to analyses time series
data, where (X) and (Y) represent the human capital and the GDP
variables consequently. Also, the error— correction was used to

investigate the model validity. The paper concluded that the Granger
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Causality Test, was only one-way causality in our case. In addition,
we found that the human capital had a significant effect in the GDP in
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s2g) Ghall Llaitl) cpaliall dagis s i DA (e fan maaly (S0 535 dgindd
L2014 ale s 55
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(2014-1980) 55l Lily mpe (Sad ol JWl ) e Al W
‘;Jtd\ I < LSy 3yiall 538 DIA 38Ul ‘?A'_Utd\ gl ddasDlag

HC gyl Jlall Gl Auadad A ) adal) o (3) IS4

X = capital human series
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Mliie i) o Jaadl (X)) ) Jlall (uly Aladad (3) Skl IS Adaadle DA
& Ol aae 8 Alalal) sl dais diasy oank jdie My Gl pe gl JS
ehal S oV gusiall Al el sk e daiy ¢ Ayl 3l (3l

c ol A hEW) asdl Gl il

Aplail) o3el Alu) £alad) (pe Aia)ll Judlll Ayl Gulsi b AphEaY) sl e
cll pusiall sasgll ial (ADF) musall Sl S0 SLidl Jlesind oy Coga Gl
b gy I Jpaally V) Gl csginnall (gpall Q) (ulys land! sl
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2019) Joil

31 daadl 8 adall)

dbakidly 5 lad adaw

(ADF) grusall ish S8 JLAR) ey clpiciall & 501 JLES) 0 (2) Jsis
oY) Bslly ssimall G Basgl) Hial

cl yiall SN A & Sl | Y @Al
gl [ Al gy | tdad | Jwia¥) | tded | tded | Jwia¥) | tAed
stad) | Aeaiual) | 4adsall | Prob | &gad) | daudaal | Prob | gl
Y 1 | ablasas | 0.087 | 0.960 | -3.03 | -6.914 | 0.000 | -2.66
= tbldasas | -2.309 | 0418 | -3.67 | -7.232 | 0.000 -3.7
aall ale ol
laal)
X 1 | abl@asas | 2.963 | 1.000 | -3.04 | -2.538 | 0.116 | -3.04
Jlall ehldasas | -1.437 | 0.831 | -3.67 | -9.786 | 0.000 | -3.69
"5)@‘ ?Lﬁ DL.L..I‘J

1.0.05 dgina ggima dis Adganll t dad [ Aiadla

Saall il Y il Jlaay) ded o Bl el (2) Jsasd) DA e
ebldll 35ns (0.05) Lsinall ssine xSl a5 (0.96=.Prob) culs (Y) ey
e cilS Cua alal) olaiVly ablll dgag Apsieall Griwe e S lehadl Gl
A Glegian AL Gl o) aaall dacad Jais Julls (0.4176=.Prob) Jlaay)
(1=d) &) & ¥ Gl 320 oSay by Al dphinl aae jd5 1ag sas sl
e X d (V) = ¥, — Vg Ul gl o685  Jla¥) Jad) i) 4l
(0.00=.Prob) (sslus Jlaial) dad culS dum V) 358l 2ie HLEAY) o ddaadla
25 (6.914- = t-statistic) diuiadl selas¥l dad Gl 2Dl 5 (0.05) e 8 a5
- = t-table) gols cul€ Al (0.05) Asina sine v Dlgaall dadl) 0 jacal
JliaY) dad cuil€ Eum alall olaiVly adalil gmsy Lgilaadla G 2 Lalall 3mss (3.50
dandaall selas) dads (0.05) Asind) sine 0 J8 a5 (0.00=.Prob) sl
(3.50~ = t-table) selasd Adsaall dadll o Jil a5 (7.232- = t-statistic)
D o giat Y AL o AW Abad) Al iy aaal) Apad (b s
(4) dsally AN Gl yfise V) ol ol dlude o a5 13y saasl

cdleaY) sl sl Aludad Jo¥1 @l 30 e AhEa) muag

(3) by Galall gl Jsaadl Joa ciaslaall a3l
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il clS Jlaa¥l dad gl (X) @il QW Gy SBI sl ) Ay W
Oo ) Lgdaadl XS adalill dgas (0.05) Aysinal) s5ise saySt a5 (1.00=.Prob)
(0.831=.Prob) Jla¥) ded cuilS Cus alall olaidVly abalill dsmg Lysinall (gine
Apbiinl axe Hi Naas sassll i o gaiad ALl Gl g) paall A d Ja Sl
OS5 (ol JW Gy Al (1=d) o () (As¥) Gl 31 oSay Juillyy dlulu
SV Gl ve e a8 daadle (Ko X d (X)) = X, — Xp_q Jal) Jsa
iad ) a3 5(0.05) oo ST a5 (0.116=.Prob) g5l Jlaal) dad cuilS ua
siae die Adgaall dadll 0 S 4y (2.538- = t-statistic) didadl 3elasl)
lbadle Gl 2Ll agas (3.04- = t-table) sl <ol ) (0.05) dysize
(e J3 a5 (0.00=.Prob) (gsbu Jlaia¥l dad cuilS Cua alall slai¥ly alalall 3gas
Jil a5 (9.786— = t-statistic) didadll 3elas) dads (0.05) Asindl (55t
Jiiy axll Ay iy Jullg (3.69- = t-table) selasdd eall dadl o
DUl Gy Al o i 13ms 3ansl) i e (geint Y ALubd) o BN ALad) dua )
Al Ja¥) @l 3 xie ZLEa) maag (5) dSally V) @a b By gyl
Gilulull o 1S dlel slaayl didaills (2) dsaadl DA Gese il Wl )
Bl dsnsss lalill dgng (V) Gl xie Dl gyl ol (1)) A e Al

D(y)
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Alaad) Aaall @illl Jo¥) 5 Al Alude Jiay (4)JS

D(x)
2,000

1,500

1,000

500

0

-500

1000 4
1980 1985 1990 1995 2000 2005 2010

- opdal) W bt Js¥) Gl Aals iy (5) S

oyl | ol it | S| —3

J el mma Hlial Jestios AV 4w s ooyl ol e capl) JaY
Y Jsaall s il (Grager Tests)

L) JLEAY (3) B oo

Pairwise Granger Causality Tests
Date: 041119 Time: 17:35
Sample: 1980 2014

Lags: 1

Mull Hypothesis: Obs F-Statistic Prob.

DY does not Granger Cause DX 32 1.49714 0.2310
DX does not Granger Cause DY 0.00049 0.9825

Gsie 5o S a5 (0.2310=*.Prob) cul& Jlasy) dad ol ode) (3) Jsandl seka
G ¥ (DY) il of e pati ) aall dajd Jiis Jllys (@ = 0.05) Agsiedd)
el e JB Ay Gguad) (1.497=F) dag o} Ladl el (DX) sl
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ol V) 3l (DX) el o Jlls ¢ (0.05) dpsine s5ime xic (3.32=F)
- Slaa) sl slll J1 Gyl (DY) i) cassy (gl Sl

;o ] sodabd] 226 dadi  —4

Gl Glagladl Jlray (AIC) SIST Gilaglas Hlie Jie Glaglaall julee aadind
g z3saY) d Aygieall cliblall s paail (FPE) sl Wi leas (BIC)

b V) Jsaall

35 Lpaliad) cliblal) aae yaad B Alaadioiad) claglaal) sulaa e (4) Jsaa
adiiocal)

Model Selection Criteria Table
Dependent Variable: ¥

Date: 04/1119 Time: 18:08
Sample: 1980 2014

Included observations: 34

Model LogL AlC* BIC Ha Adj. R-3q Specification
20 -308.551162 20.100075 20.238848 20.145311 0.920892 ARDL(1, 0)
19 -308.001555 20.129133 20.314163 20.189448 0.920820 ARDL(1, 1)
15  -308.544671 20.164172 20349203 20.224488 0.917996 ARDL(Z, 0)
18 -307.968917 20.191543 20422831 20.266937 0.917948 ARDL(1, 2)
14  -307.995827 20193279 20424567 20268673 0917805 ARDL(2, 1)
10 -308.335300 20215181 20446469 20200575 0915985 ARDL(3, 0)
9  -307.787328 20.244344 20521890 20.334817 0.915650 ARDL(3, 1)
17 -307.818545 20.246358 20523004 20.336831 0.915489 ARDL(1, 3)
5 -307.833687 20.247335 20524881 20.337808 0.915407 ARDL(4, 0)
13 -307.966358 20.255804 20533440 20.346357 0.914680 ARDL(2, 2)
4 -307.180003 20260678 20593481 20375230 0915521 ARDL(4, 1)
16 -307.328080 20279232 20603035 20384783 0914710 ARDL(1, 4)
8  -307.767520 20.307583 20.631386 20.413134 0.912257 ARDL(3, 2)
12 -307.786186 20.308786 20.532690 20.414338 0.912152 ARDL(Z, 3)
3 -307.166628  20.333331 20703392 20453952 0.911924 ARDL(4, 2)
11 -307.228605 20.337335 20707396 20.457956 0.911571 ARDL(2, 4)
7 -307.652980 20364700 20734770 20485340 0909117 ARDL(3, 3)
2 -307.028782 20.388054 20.805273 20524663 0.908736 ARDL(4, 3)
6  -307.218986 20.401225 20.517644 20536934 0.907609 ARDL(3, 4)
1 -306.783866 20.437669 20.000245 20588457 0.905889 ARDL(4, 4)

Glblall me pat G ALadl) s 3l (i mas (4)dsadl DA (e Baad
il pas 8 (AIC, BIC , HQ) dexiiidl) cilaglaall juleal dad Ji ofs canlial)
Aaadle e Slzmi ¢ (1,0)ARDL 5il) (e a5 Jai) 230 Qs ) s o Ll
il Jeled dad el Pl e lblall dppnd ded el oty sl 12 ¢

.(0.920892-Adj.R-5q) ilS iy aadl)
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: gogud| widdi —5

ADlay Aliae cuil€ lly i) cind spalal) Jiay o3 canliall z3saill ) Juagill any
) 23a5 2035 (2014-1980) e 558l Ghall aa) sl bl gyl JWI G
U ¢ zsaill 8 5agmsall Culilalal) e st SIS, HAY) 50 s SN )
yaaty sl Cladaall o Alaje Ay ziselll e am dege dlaje ladey
The Y1 Ol Lo (S lly g 3peil) A gl dflemny) il

ARDL(l,O) MOdel . Yt = a + d)Yt—l + ﬁXt + ut
2 ) S il Aslan) Slybpally skl 23508 LS (S s
Y, = 225.0467 + 0.933175Y,_, + 0.062622 X,

Std.Error : (2630.690)  (0.103758) (0.074138)
t — Statistic
0.085547 8.993769 0.844673
p Y il 3l Al el Aually W

R*=0.903048 , R?,;; =0.89679 ; F — statistic
= 144.3723
) b 6 Ladie ¥y = @ = 225.0467 058 Jlaa) Jaall i) dad
W oo il ol legd Gud (Xp) @il QW Gulys (Ypoq) Bisle 2ol sl sl
(@ = 0.933175) _lsiey Jea¥) sall il o gy ailé (V,_q) Jabea I dpasilly
il QW) Ly paitie Jales of SIS ¢ (X)) gy 3aals 5o (Vo) A dajileric
sany (Xp) ad Aa5 Levie (B =0.062622) e Jlea¥) Jadl i) 3 iy

Lo b (R?) sl Jalre G 288 2301 i Ay W (Yyq) sdiy 2l

(1) Galal) (b b ) cila yia Jgaa 2
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dniad) (F) selaa¥) 4o of Simd ma i say salall by (e (%90) e

caa IS Bl e 235 G o 1385 A gine cailS
;i |

el ol mililly (opdall Jlall (uly pdise IS dapll dludid) (e JS sl —1
Al ay saagl i dsay pusall S las) ey e e Jlsde Gl
zasall el AV (3580

G Cppariall Aggaall bl lily i 3 ADRL z3sail 5)08 Cadl (-2
@il DU Gy sdse op Akl Lyl D sl e Db Gl Leglsls
- leal! Jadl malillg

& ol Jl) uly o 3 ¢ malasl Ay 3Dl sa5 Granger ladl gy =3
) il e GSally V) Jsall mll pad e Jal) ala@y) Ay
ldizny ) Apabai®Y) o Liag¥) 8 e 13y gyl JW) () bl ey SleaY)
+ A paall 558l ()l

;e Gl

Gl culid JS1 Ay ki el ehal DA e gl JWl uly sy alaay) 1
AL Jal ol saill (3aT 8 Caay Caagll 1aa s Jeall G 3 AL31
S Ahyral Lliiaall il Jae 8 45 &5 A z 35V e alaieV) oSay -2
) @ e Tulay) GSaid il JWI Gy e e Apgllaall cilalsaY)
el

Jeasil) Ja¥ ihal) slai@¥) Ay 8 3y dgie) Aludu z3la e olaeY) -3
S i axe al o eally ALl Al ool (an LY Aady il )
Ly JSy palhal) sl dd el

Oo Al WD CalS JaY ISy ase JSE dgaad) cblas) e S50 -4
- Al Alas) il @l A
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;30 il |
i : g

ol as s ol Ay el (1981) cJues Gaas cpall 1
<)y
ooy Uadly Jeibau gl : il
OB (65 ddadlae & gyl Gula dadad (2017) gaal 5 olde e s L2
o A Al k) Joall aigall w8l "Apkhall el Judludl il alaiul,

5 ety aBley (oyldll sl LY (2008) ¢ ula ama dide lall L3
Arala ((Dpdie ye) ohsiSa Aagyhl (Shall Ala du)) deldl DU & Al
A patil)

o Y1 Julped A Ay sl i (2016) ¢ Se S (e ¢ LSal) .4
 Lads daals (533t ) fimle Ulue(2014-1980) saall iall sl

: g Sl peild : Gl

Alasdl ailidly cadlll cguill Jul (b oldnaY) ccad sl L1
) As e adga ¢(2004)
http; www, ecssr. Ac. Ae/ CDA/ Activities program Detail,
0.2029.923- 1388, 00. html/.
: i 8] yalal! : Gl
1. AL Zbeta Kucharcikova, (2()11) Human Capital Definitions and
Aproaches, Human Resources Management & Ergonomics, Vol 5.
2. Alika, lyere Josebh & Stan Aibieyi, (2014) Human Capital :
Definitions, Approaches and Management Dynamics, Journal of

Business Administration and Education, Infinity, Vol 5, No 1.

528



2019) Joil 31 asadl 8 adall) abaiily bla¥l dlaw

3. Anindya B..et. ,al (2003)"Co-Integration,Error Correction,And
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4. Box & Jenkins (1976) “time series analysis forecasting and
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5. Emeka Nkoro,& Aham Kelvin (2016) “ Autoregressive Distributed
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interpretation”Journal of statistical and Econometric
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(1) &=l

dagall Lilany) ciuisall (anys (1,0)ARDL 35 sl cila ie Jiay Json

‘ufiewl Prnc[ Dbject] [Printl Namel Freezel [Estimatel Forecastl Stats l Residsl

Dependent Yariable: ¥

Method: ARDL

Date: 07/05M19 Time: 15:38

Sample (adjusted): 1981 2014

Included observations: 34 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): X

Fixed regressors: C

Mumber of models evalulated: 20

Selected Model: ARDL(1, 0)

Mote: final equation sample is larger than selection sample

Yariable Coeflicient Std. Error t-Statistic Prob.*

¥i-1) 0.933175 0103758 8.093768 0.0000

X 0.062622 0.074138 0.844673 0.4048

cC 2250467 2630.690 0.085547 0.9224

R-squared 0.902048 Mean dependent var 3482867

Adjusted R-=squared 0.896792 S.D. dependentvar 18865.08

S.E. of regression 6060576 Akaike info criterion 2034109

Sum squared resid 1.14E+09 Schwarz criterion 2047577

Log likelihood -342 7986 Hannan-Cluinn criter. 2038702

F-statistic 144 3723  Durbin-Watson stat 2 3225648
Prob(F-statistic) 0.000000

*Mote: p~values and any subsequent tests do not account for model
selection.
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el gl Judl ua.b e g
(Y) ¥ | (X) gl

19046.9 14793.64 1980
18908.1 23768.66 1981
19557.4 32874.32 1982
17000.6 39337.78 1983
16748.1 43436.94 1984
16991.6 46689.92 1985
17781.3 47624.78 1986
19435.9 49197.09 1987
19432.2 51133.8 1988
18826.2 54417.64 1989
297111 55396.76 1990

10682 53224.59 1991
14163.5 51161.81 1992
18453.6 49332.14 1993
19164.9 47313.65 1994
19571.2 45257.63 1995
217281 43134.57 1996
26342.7 41553.59 1997

35525 40292.14 1998
417711 39664.64 1999
42358.6 40502.29 2000
43335.1 43059.67 2001
40344.9 44224.94 2002
26990.4 42013.69 2003
41607.8 44241.01 2004
43438.8 50679.56 2005
47851.4 65358.08 2006
48510.6 67747.47 2007
51716.6 74308.8 2008
54721.2 76513.16 2009
57751.6 84227.7 2010
63650.4 91953.02 2011
71680.8 103154.87 2012
75685.8 | 119619.52 | 2013
72736.2 139118.85 2014

Aaall bl el 5asgll jiad (ADF) auwsali— b S50 SLaal Judad Jglaa: (3) gale
- sl e (X) o) Jlal) s (Y) (Alaad)
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bl el pald agags ggianall Ao Basgll j3al (ADF) JLaal g (1) dgsa
(Y) laa¥) laal

Mull Hypothesis: ¥ has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.087¥112 0.9600
Test critical values: 1% lewvel -3.639407
A% lewvel -2 851125
10% level -2.614300
*Mackinnon (19296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Cependent Variable: DY)
Method: Least Squares
Date: 070319 Time: 0522
Sample (adjusted): 1981 2014
Included observations: 34 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
Ni-1) 0.005126 0.058959 0.087112 0.9311
(0 1408.326 2216.684 0.6353320 0.5297
R-s=quared 0000237 Mean dependent var 1579.097
Adjusted R-squared -0.031006 S.D. dependent var 5941.969
S.E. ofregression 603232.382 Akaike info criterion 20320503
Sum squared resid 1.16E+09 Schwarz criterion 20.39481
Log likelihood -343 18584 Hannan-Quinn criter. 20.33565
F-statistic 0007588 Durbin-Watson stat 2 426632

Prob(F-statistic) 0.931125
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sidal ale olat) g adald dgag ssiwall o Basgll L3t (ADF) JLAAT cuw (2) Jsta
(Y) s aall sl

Hull Hypothesis: Y has a unit root
Exogenous: Constant, Linear Treand
Lag Length: O (Automatic - based on S, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2. 309939 04176
Test critical values: 1% level -4 252879
5% lavel -2.5458490
10% level -2. 207094
*Mackinnon (18995) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Cependent Variable: DY)
Method: Least Squares
Date: OF/O02M119 Time: 05:23
Sample (adjusted): 1981 2014
Included observations: 24 after adjustments
Wariable Coefficient =td. Error t-Statistic FProb.
(=13 -0.2FFTAT 0120227 -2.209939 00277
- 895 8410 2044 950 0. 428073 0O.6644
@ TREMDT1922307) 555 6989 215.06857F 2625004 001320
R-squared 0123184 Mean dependent var A579.097
Adjusted R-sgquared 0120486 S. D dependent wvar 59411 . 96569
S E. ofregression 5540.751 Akaike info criterion 2016174
Sum squared resid 9. 5Z2E+08 Schwarz criterion 20 296542
Log likelihnood -339.7497 Hannman-2uinn criter. 20 20767
F-statistic 2476121 Durbin-Watson stat 2. 2323200

Frop(F-statistic) 0.043444

gl el phal®l gags ASY) (390AI Basgll ial (ADF) JLadl ¢ (3) Jos>
(Y) Aaa¥) sl

FMull Hypothesis: DY) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on S, maxlag=8)»

t—-Statistic ProbD.™
Augmented Dickey-Fuller test statistic 5. 914199 oO.0000
Test critical values: 1245 laewel -3 . 545342
5% lewel 2. 954021
10%0 leweal -2.615817
*Macklinnon (1995 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: Y, 2)
Method: Least Squares
Drate: O7F/O319 Time: 0523
Sample (adjusted): 19382 2014
Included obsaervations: 22 after adjustmeaents
Wariable Coaeflicient Std. Error t—-Statistic Frokb.
Y (-1 30 -1.221115 0. 17F&610 -5.914199 00000
L Z2010.551 10832 120 1.8565243 oO.O7FZ29
R-=sguared O 5055320 Mean dependent var -85 17576
Adjusted R-=sgquared O 593940 =D, dependaent var Q274 169
= E. ofregres=sion 59732 484 Akaike info criterion 20 28574
Sum sguared resid 1. 11E+09 Schwar=z criterion 20 37744
Log likelihood 322 T21= Hanmnmnan—-Cuinn criter. 20 .3I1726
F-statistic A7 80615 Durbin-Watson stat Z 010183

FProb(F-statistic) O 000000
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e oladl 5 il apags A 3l Bansl) il (ADF) LAl o (4) st
A(Y) AV daall gilil) el

Mull Hypothesis: DY) has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SI1C, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -F.232036 0.0000
Test critical values: 1% lavel -4 Z2B2T35
5% level -3.552973
10% lewel -3.209642
*MackKinnon (19968) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DY, 2)
Method: Least Squares
Date: 07/03M19 Time: 0524
Sample (adjusted). 1982 2014
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
DY (-1 -1.293266 0178825 -T.232036 0.0000
c -950.9828 2184.661 -0.4329877 06632
@TREMND(19207) 171.9711 110.5757 1.555234 01304
R-squared 0.635979 Mean dependentwvar -85.17576
Adjusted R-squared 0.611711 S.D. dependentvar 9374.169
S.E. ofregression 5841.312 Akaike info criterion 20 26981
Sum squared resid 1.0ZE+09 Schwarz criterion 20 40585
Log likelihood -331.4518 Hannan-Quinn criter. 20 31558
F-statistic 26.20641 Durbin-Watson stat 2043659

Frobp(F-statistic) 0.000000

(X) el Sl uly il ) 3585 s sindl (1o Bangll siad (ADF) sl o (5) dssa

Mull Hypothesis: X has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.962953 1.0000
Test critical values: 1% level -3.646342
5% level -2.954021
10%: level -2.615817
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D)
Method: Least Squares
Date: 07/03M19 Time: 0512
Sample (adjusted): 1982 2014
Included observations: 33 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
K1) 0050238 00202320 2962953 o.0059
D=1 -0.497591 0167533 -2.970099 00055
Lo -12.81694 205.7461 -0.052295 0.9507
R-squared 0.295397 Mean dependent var 405 4843
Adjusted R-squared 0248423 S.D. dependent var 515.7906
S.E. of regression 447 1570  Akaike info criterion 15132020
Sum squared resid 5998482 Schwarz criterion 15 26625
Log likelihood 2456 6484 Hannan-Cwuinn criter. 1517598
F-statistic 5.288582 Durbin-Watson stat 1.714920

FProb(F-statistic) 0.005238

534



2019) Jodil 31 aaadl 8 alall) abaiily bla¥l dlaw

sidial ale olatly adald 3gag gsimal) o Basgll Jiad (ADF) LAl cuw (6) Jgsa
A(X) @) JLal

Mull Hypothesis: X has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.437443 08305
Test critical values: 1% level -4 262735
5% level -3.552973
10% level -3.209642
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D)
Method: Least Squares
Drate: O07/03M9 Time: 0517
Sample (adjusted): 1982 2014
Included observations: 33 after adjustments
“Wariable Coefficient Sid. Error t-Statistic Frob.
X-1) -0.088831 0061798 -1.437443 01613
D100 -0.491783 0.154231 -3.188622 00034
C 278.3473 221.5884 1.256145 0.2191
@ETREMND({19807) G7.98182 25.85923 2531042 0.0171
R-s=quared 0422882 Mean dependentvar 405 4843
Adjusted R-squared 0.263182 S.D. dependentwvar 515.7906
S.E. ofregression 411.6055 Akaike info criterion 14.99122
Sum squared resid 4913154, Schwarz criterion 1517262
Log likelihood -243. 3551 Hannan-CQuinn criter. 15.05225
F-statistic 7083271 Durbin-Watson stat 1.785315

- Prob(F-statistic) 0.001032
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Mull Hypothesis: D{X) has a unit root
Exogenous: Constant
Lag Length: 1 {(Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.537543 01164
Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2.617434
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(K,2)
Method: Least Squares
Date: 07/03M19 Time: 05:18
Sample (adjusted): 1983 2014
Included observations: 32 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
D100 -0.679044 0.267599 -2.537543 0.0168
DA-10,2) -0.4732894 0.165515 -2.8632153 0.0077
C 282.4889 132.0256 2.1329653 0.0409
R-s=quared 0.725234 Mean dependent var 6.268131
Adjusted R-squared 0.706284 S.D. dependentwvar 842 4354
S.E. of regression 456 5623 Akaike info criterion 1517439
Sum squared resid 6045025, Schwarz criterion 1531180
Log likelihood -238.7902 Hannan-Quinn criter. 1521994
F-statistic 238.27215 Durbin-Watson stat 2211201

Prob(F-statistic) 0.000000

Mull Hypothesis: D) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.785585 0.0000
Test critical values: 1% level -4 262735
5% level -3.552973
10% level -3.209642
*Mackinnon (12968 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{X2)
Method: Least Squares
Date: O7/03/M19 Time: 05:19
Sample (adjusted): 1982 2014
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D-1)) -1.521738 0.155508 -9.785585 0.0000
C 48 34125 1559910 0.309898 0. 7588
@TREMND(™192807) 31.18604 8 276937 3 TETB24 0.0007
R-squared 0761452 Mean dependent var 14083906
Adjusted R-squared 0.745549 S.D. dependentwvar 830.3533
S E. ofregression 418 8562 Akaike info criterion 14.99944
Sum squared resid 5263215, Schwarz criterion 15.13549
Log likelihood -244 4908 Hannan-CQuinn criter. 15.04522
F-statistic 47 88049 Durbin-Watson stat 1. 763161

Prob(F-statistic) 0.000000
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