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Abstract:

was reached through the analytical and standard in Iraq that technological change plays a
small role not To the required level of competitiveness either through the Solo watch or to
investigate the impact of other variables represented by technological change such as the

expenditure on (R&D) .
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Mo Mleay) Jaall bl & 1ises Lage dalall culisill Jue zraals asill J20) (0 55 dawas Jia 3) ALl
Al ls L Lo Lgdlan) (3481 513 Lgha o dalad) colinl) aading clayy 8l 1aa Joall adaes a8yl
Lo dl Al 35 Jae ) 3 ¢ iall inally Ale b ) Y1 (e Slay Ghall ) Gy - Anlanly
LY s salely Aol cOlad) (8 Aaladl Y1 20 Gage (A 53 ginall Ol dee ) 05S
B Bl dan bl e sale LYY adi g 8lye Adatyall e cilangally Cliel) Cilianadd Cuuay
Gl ) J2a5 a8sal) s3a Jraaat 2xys ¢ Aghaiil) 23fsal) 3 sapall sl Glivay 381 ae Gl alal)
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el sl ¢ L (79 1 2008 ¢ Ceeall 2ae) A (5S5 2LSS Ak lad i A leny sy (531 (55K 5al)
Llgs B 385 Loy alll Ll 5854l Ay Leipha e oS (AN Allall dbpud) oo jd Jid Aalad) o)yl
il liinyie die L) 55 caadiel a8y (317 2013 ¢ Al Leatla o Dae olld lST el L) oLal)
i e oy laalae )y Algal) A5lse Jarlads b 3sal) B Alsas (camn Lo o glil) Caglu) alal
LelS e L5 Apusbpaadls Al lyiial) (g apl) o (Lgale el (amy o UL ) ulad) Lid
o) Rania Aglia QLYY Jglan Jia Ll e dalad) 2550 5all Aondidl) A 5lls - e Y 5 Ghall Ler e
sl Lelal (e cinay (Al Gl Lgilal) adgialls daadall cilslaie VL Gl Laalas) ¢ (i sana
Aelal) 3))sall Legas o (S ) Caillaglly Calaa$y) 3 TS Tyt iy 13ag ¢ Legle Jpamnl) adgidl) cla, DU
LYY s i da o) Alsall Cunall ageiall G cpa (B ate Gasall Gl QY aaa e 585 S
¢alaa o)) Syae ol A53l5alls JSS e Ly (oabai@¥) o)l (35 o 580 paal Lo sy claailly
Tage B3l Ll Sae LeisS (e Dl aaindl) Bl aliad ) oags Baaia Jilas e el o Ll
Aalad) A3l sall iy sk @l Auslyy Says ¢ (8 1 20115 slae) o lain¥ls oluai@¥) Ao sSall maliy (3l

I i) ) Lt s AWy Aduil) calaall 3l 3

foreign ) dsylall sylaill ana & A obia) Jpan cilians i : S0 | S & Jout b -3
das gl e Jay 13as (2012 - 2003 ) saall 3 ) o) i) aas e ST Gl (trade
¢ (2008) ale (3.29 ) a3 ( 2003) ale slocadl Jslaall 1o daf cazly 3 ¢ ylal) o 2L dplaic)
Al e glald) dlae) ana o A Geldl S gl 138 ¢ sala@Y) Jastigg 13S85 2010 2le(2.63)

T oSally (faall ALl S daldie) o da 1S dalaall 138 1S LlSE o )lal)

(2012 - 2003 ) 52l Gl & glail GLESY) Jalaa (1) Js2a

el GLASY) Jalaa alad)
8.18 2003
1.79 2004
1.74 2005
1.73 2006
2.03 2007
3.29 2008
2.42 2009
2.63 2010
1.87 2011
0.17 2012

(1) Sos) Gale sliely Faldl dee a1 jieadll
. sy | sl i+ bl ) fandy (laill LIS Jabes ulig*
syl o) = D b )
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(il | el |

RRudaelilig i bl | ymil

) saall el Sl Gpndlil) 5y b gl sl g S gl o g Canaal 1 b
Qi b endioedl Spell el Jpan ellae] o W ool @l 3 Joaal Jd, (2014 - 1990
( Without Lag) : wejl) Calaill 550 (pa psaiall =2 Yl galaid)

LS iyl slll Chual i) plag ABall ik ¢ )by &ald) cuald : (Tinbergin approach ) Juai-1
Log Ex = a+al+ BK+ 8T......cccoevnnnnnnnn. (1)

M\)@;Lj)‘:a
JWl ) yemie Rigyat B
o)) sl il Sies a3l Jale Jalasz 3

Log Ex = 4.20 = 2.91 L — 1.60K +0.05T ....cvourennecn. 2)
(t) (-4.32) (-1.42) (3.64)
(R?) = 0.55 F = 8.63 d.w = 1.98

dgalid) chaliall cpe Juli 80 53 (i) dele dalas) al il uril) Aadee O i) 2350 (e ey
Leiad (e ST (3.64) Lol Ladiadl (1) dad (S U3 (t-test) [Lad) cauny Tiloan] Lsinas Linse L]
Al Aysine Jaall juaie dalae il (a3 (%5) Aysine g5y (21) Apa Aapa e ((1.72) Adsaal)
idsaad) Aagil) (e ST ¢ (4232 ) Legd Apiina) (1) dad ()5S ((Dpaladl clpoliall) dpaslial) spaal 3,50
Lilan] dysina st JLal by 3 e CallS cpa (8 Lensdi Aggina (5 s Appall day vie ((1.72)
)y dptindl) Fdad ()58 Glid (F~ test) HLasl Gy dleayl dyginall HLasl z35a¥) Slialy ol Cdls
el G ) el Jale Aadaa g (VI= 21,V2 = 3) aic (2.69) dsaall el (o 581 (8.63)
al) dalee Ao ilS ) ((Aaladl chaliall ) sl 5nal 6 Al s S a0 Galey el il
by Jaall G ) e 63 5eY) Lgliaa) A gia (0.55) aaaill Jalae e Gy (0.05) dmisia ol il
Vs 35 Jas ol AT Qalpel 2525 %45 ALl %55 sy Ll clalall 3 a5 Gl daley Ll
138 ad auea 058 (L.M. test ) lial iuay (auto correlation ) 1Al daliyy) AlKSa (e Chyd\ﬂ e

-l Aagn S5 A ) dadige (DLW ) dad G SIS (%35) diliany) Lysinal) (s5iss (o ST Ll

AUslaal) Gush o Gully apdeiSill il Gl Julail) 134 Gagay @ (Solow approach) slgw Julai-2
TFP=GEX — [aGL 4+ BGK]..ccvoveviereen. (3)-: &Y

daalll cilyalall gt Jaee = GEX
Jeall a3 Jaza = GL
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I Ly et Jane = GK

(*) ol smic Ly = 0

(*) W sy seaic 2550 = B

o 5 Jaall eaie &g ye dymas JW) (uly 5 Jaall (greamic sai Janas Zaabd) cpasliall sai Jona L 1303

ol Claa o) duagill () 8) S0l glou Alalea (& Glld (gl 2ied ((Agoac ) daed) ety (P ) W
>l

I laai) asiad s ela) 5l s3a b wis ((With  Lag) : ot el bbbl ot el - (o
L G Al Dlef 8 il ¢lya) U85 (VAR ) oasw Lo f (vector autoregressive Model )
P oe WAl W Gulys Jendl gpuaies byl ol

S AU (VAR) 130 laaiV) aste i cla) Ui 1 (VAR ) gl shaaiid) gagad) sadd -1
el 5ae 203 (e Y Tl 5y oS00 500l 3hall 8 Colill JLall uly (s Janll gpumie s Jleay) sl
&) gl i) z3saBl e Gfisad G a3 (HQ , FPE) (y)leed) slaiclys (Lag  Optimal) Ll

Baall (sladl B Jlall (ulys Jandl gpaisg laa¥) laall il o ABlall Tall g Usy) 54 (2) Jsia
(2014 -1990)

VAR Lag Order Selection Criteria

Endogenous variables: Q L K

Exogenous variables: C
Date: 06/29/17 Time: 21:45
Sample: 1990 2014

Included observations: 22

HQ SC AIC FPE LR LogL Lag
82.00181 [82.11554 81.96676 |7.95e+31 |NA -898.6344 |0
77.90077 78.35569* |77.76058 |1.20e+30 | 90.43865* |-843.3663
77.72698* | 78.52309 77.48164 | 9.60e+29%16.45672 |-831.2981 2

77.42568
77.77616 |78.91347 |* 1.05e+30 |10.48972 |-821.6825 3

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error
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AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan—Quinn information criterion

Eviews 7 zaliyn slae b Balll dae (o1 Hradl)

: 451 Al (VAR) i 34

Qt = 3860 - O 17Qt—1 + 163 Qt—Z - 0-09 Lt—l_ O-63Lt_2 _O-OOIKt_l +
0.0015k,_--.--(4)

(-0.29)  (1.01)  (-0.37)  (-0.51) (-0.17)  (0.21)
R? = 0.59 F* =3.92

b Saa¥) aal bl 8 Laydl 8 dygies yee W) il G odel 3 235l 5l (e gy
aie (1.73) 230 ddsanl) el oo J3T il 03] Dysmandl (1) Zaf (15 (4105 JUA) Gansny Gl)a)
s b il alenl Al Ghall 3 alaBY) (Bl aa (345 1aay %5 Aygine 55iasay (18) dpa 4o
) Aadll) dpdinall Fied )58 (F— test) dilaa) dygimall Hlasl Slial z3eal) o0 ¢ Jlaa) sl gl
Les (0.59) Lilas) Agie R? dad (s (VI=6, V2 = 18) xic (2.69) sl Lgiad (1 1 (3.92
o &l e dles U 25ms (%41) 35 (%59) sy (Q) glall Liial) i alisdl) il o iag
0sS ¢ ( LM-test) ,Ladl Cauay ((autocorrelation) 51l Llay¥) jlas) z35a¥) Slialy ¢ 2358 Jaxs

- %5 Agsinal (ssise oo ST S LEAY] a8 aren

dial) z3gaiSU LA BLES LM U580 (3) Jata

VAR Residual Serial

Correlation LM Tests

Null Hypothesis: no serial
correlation at lag order h

Date: 06/29/17 Time: 22:31
Sample: 1990 2014

Included observations: 23

Prob LM-Stat |Lags

0.3274 10.29111 1
0.3123 10.49014 2
0.9971 1.506988 3
0.8833 4.398413 4
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0.7877 5.511015 5
0.9135 3.968753 |6
0.9104 4.014586 (7
0.6822 6.566454 8
0.0000 51.96302 9
0.0000 58.27016 10
0.0001 34.13024 |11
0.1701 12.83642 12

df.

Probs from chi-square with 9

dkakidly 8ylad) alaw

Eviews 7 zaliy slae b Balll dee (o1 Hradl)

U"“J Gy Jeandl Gais g gJLAA\J\ g.had\ @L‘d\ ol Aayall (VAR) gﬁ‘:ﬁ\ Jlaady) 3.4..,\'5 aaas (4 ) Jeia

(2014 - 1990) 51al Glall & culdd) JLal

Vector Autoregression Estimates

Date: 06/29/17 Time: 21:08

Sample (adjusted): 1992 2014

Included observations: 23 after adjustments

Standard errors in ( ) & t-statistics in []

K L Q

-0.615123 |7.782136  |-0.173444 (Q(-1)
(21.7157) [(1.21507) | (0.59360)
[-0.02833] [[ 6.40469] [[-0.29219]
-5.402481 |-7.317025 |1.632171 (Q(-2)
(58.7741) |(3.28861) |(1.60660)
[-0.09192] [[-2.22496] [ 1.01592]
0.616036 |1.082887 |-0.097143 |L(-1)
(9.59067) |(0.53663) |(0.26216)

[ 0.06423] [ 2.01794] [[-0.37055]
-8.013382 |0.700216  |-0.636223 |L(-2)
(45.4175) |(2.54126) |(1.24149)
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[-0.17644] [ 0.27554] [-0.51247]
-0.065942 | 0.011692 -0.001213 [K(-1)
(0.25117) |(0.01405) (0.00687)
[-0.26254] [ 0.83196] [-0.17665]
-0.069378 |-0.009831 | 0.001522 [K(-2)
(0.26037) |(0.01457) (0.00712)
[-0.26646] [-0.67479] [ 0.21381]
450642.6 |-28427.88 |3860.146 [C
(800356.) |(44782.7) (21877.8)
[ 0.56305] [-0.63480] [ 0.17644]
0.016754 |0.899872 0.595585 |R-squared
-0.351963 | 0.862324 0.443930 |Adj. R-squared
2.25E+13 | 7.04E+10 1.68E+10 |Sum sq. resids
1185339. |66323.76 32401.41 |S.E. equation
0.045440 |23.96586 3.927228 |F-statistic
-350.1296 [-283.8152 [-267.3392 |Log likelihood
31.05475 |25.28827 23.85558 | Akaike AIC
31.40033 [25.63386 24.20117 |Schwarz SC
233721.8 |43574.90 35355.20 | Mean dependent
1019437. |178747.3 43450.93 |S.D. dependent
Determinant resid covariance
7.88E+29  (dof adj.)
2.65E+29 Determinant resid covariance
-877.0372 | Log likelihood
78.09019 Akaike information criterion
79.12695 Schwarz criterion
|

Eviews 7 zaliyn slie b Balll dae (a1 Hradl)
(granger causality test ) duumd] Juddli -2

Fiag 58 Jay) Aad) ol o ¥ Jeeall juaie O ) (granger—  test) i) Jilas L
) @l G gas S (V=] V2=23) xic (4.27) idsaad) Lgiad (e J3 (0.23) Al dpusiadl
Al 5 ¢ Tl 5)S0a) A panl) Lgiad e 58T (73.97) dudinall F ded S Jaall jumie Cany JleaY)
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Ghal) & Jaall yaics Jlaa¥) Asd) @) G Alalie 535 ABle @llia ads aals olatl a3 e
seaie G sl ) QL) Gy s (JleaY) Asall bl G Aaliie 5 ADle dlin Gl 4y Jilaillys
5 daall (gt e sl bl g ddalia 530 A1 35a Y adle s ol JLa) Gy a3 dasl)
Lon run association relation ) saall saums 4583155 A8Be dgag pae Ao o baa ¢ @hall 4 JW) )

el B KL L, Q g (ship

Uil 735U (granger) gl Jdai(5) Jsas

Pairwise Granger Causality Tests
Date: 06/29/17 Time: 21:52
Sample: 1990 2014
Lags: 2

Prob. [F-Statistic Obs Null Hypothesis:

0.7909 | 0.23768 |23 L does not Granger Cause Q
2.E-09 | 73.9700 |Q does not Granger Cause L

0.9823 |0.01788 |23 K does not Granger Cause Q
0.9220 [0.08157 |Q does not Granger Cause K

0.9570 | 0.04411 |23 K does not Granger Cause L
0.9588 [0.04219 |L does not Granger Cause K

Eviews 7 zaliyn slie b Balll dae (31 Hradl)

) (Cointegration) ¢lyiall Julsall jlaa) HLal @ ( iy — QullmRga ) &l sl | Jun S| i -3
Sleayl sl il G it JulSs agag pae ) (Trace) 31 LEaY) cruays ((gols — uilaga
AUl da all (T7ace) dad (sS Glls (Longrun) Jyshll gaall e 3hall 8 el Ll Guly oy Jaalls
Jlils %5 dysine ssiue dic (4.93) A1 (Statistical valve ) iglasy) iadl e 581 (15.49 )
) dapall el (oS yide JalS sag aras L Agiall (Max  Elgen  Slatistic) elaall dadl jlaal
&V owin Al (HO) aasll G d Jii 1A %35 dysina (g5iane 2ie (4.73) dflany) dadl) (e ST (14.26

celld Bla ) el Al (HT) Al Zaia dll (adyis il JalSS 2y a0
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Janlly i) JLall Gy cpid 5 Mlaal) aal) bl o A8all el idial Jalsil) JLEA0 (6) Jgta
(2014 - 1990) 52alt 3\t B

Date: 06/29/17 Time: 21:56
Sample (adjusted): 1992 2014

Included observations: 23 after adjustments

Trend assumption: Linear deterministic trend

Series: QL K

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesize
0.05 Trace d

Prob.** |Critical ValueStatistic Eigenvalue |No. of CE(s)

0.7060 |29.79707 |16.08878 |0.384158 |None
0.8152 |15.49471 |4.939192 [0.186041 |Atmost 1
0.6509 |3.841466 |0.204740 |0.008862 |At most 2

Trace test indicates no cointegration at the (.05 level

* denotes rejection of the hypothesis at the (.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesize
0.05 Max-Eigen d

Prob.** |Critical ValueStatistic Eigenvalue |No. of CE(s)

0.6323 [21.13162 |11.14959 |0.384158 |None
0.7749 [ 14.26460 |4.734452 |0.186041 |Atmost1
0.6509 |3.841466 |0.204740 |0.008862 |At most2

Max—eigenvalue test indicates no cointegration at the (.05

level

* denotes rejection of the hypothesis at the (.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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a5l 35S gl )l Liald) Coals 1 dmil) g gmeud ¢ PG| paid| S -4
st oladl G () iy 63 ) ¢ Ghall 8 Wl e sl sl G il ¢ (Solw) Julad a5 e
Gis Sl (Lagl) 46l sadl b asdsSill il () Gua Wile ot saty Lalil) ualiall LI Lalis)

Dosa Al GS}A:\;\J\

Jaaas =0.32 = Juall yuaie sai Janas (0-108) (2014 = 1990) sl el aal) il sai Janse

= Sl JLl ey s e Agpe 5 =0448 = dael) emie Digpas 042 = Sl JW Gy G s
O ALl (Solow) Gasa e )y—0.02

TFP1=0.108 — (-0.32) (-0.48) — (0.42 ) (-0.02)

—: (Lag2 ) daludl saall & aslsill iy ( TFPT) = Ll )ik

TFP2 = 0.108 — (-1.80)(-0.32) — (-0.02 ) ( 0.42)

t &) dus (TFP2)= Ly Wil 1ok

0.108 = EQL
-1.80 =EL
-0.02 - EK
-0.32 = GL

0.42 = GK

E-b3 Y1 Akl (385 e Aigyall e 5 ¥

iigdl ; E

Judl :b

Jiinsal) jpaiall oluall Jass =X
2 el sl laugll =¥

el e Lalell mas Jasy ¢ Gl gmitel] (3 (il gumbinl ol ol sk (o] o N+ Gl
lasiall aaf apledll 32y @lly . (R&D) Lsdailly cuadl o Lyl ol arledl) o 3LasY) dlany asd il
A caaly ailall el AUkl A5 pe Aoy adind Jsadll dglee ) 3) asd Sl sl S Jsatll (el
= Y Cagll

GDP=F(EL) ...ccveevnnne (5)
So lay) Ay bl e 2SBI e 2V (VAR estimation ) o3lef 3 A8all yai 8 Jsaal) Jds
- L_,,AL, LS ( Augumented Dicky fuller test) ausall jalsd — Soa jlial Gulaiy @lldg (EL) adesl)

Al i) ) aosall dsd — S lial LT s (oaled — S JLEAN) Aiasl) Jeadlud) 4 )aiul-1
vy (5-27) 4=lUll (Statistical Value ) ddlaaayl dadll 58 clld (gl vie alaill e GLaDU duia)l)
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33as o) i S (HO) aaall Ay iy 131 %35 Aysine (gsiase 2ie ((3.02) dallll Lajall dadl) o
Alude hEial ade opy ol Ol L el CGBA ) e il (HT) dladl S i) (i yig sasgl) s

58l aall el b alail) e (3Y)

(2014 — 1990) (s 33l el o G Lulgh— < JLES) (7) dgaa

Null Hypothesis: EL has a unit root
lExogenous: Constant
Lag Length: 5 (Automatic - based on SIC, maxlag=5)
Prob.* t—Statistic
0.0005 -5.271523 |Augmented Dickey—-Fuller test statistic
Test critical
-3.831511 1% level values:
-3.029970 5% level
-2.655194 10% level
*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20
observations
and may not be accurate for a sample size of 19
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(EL)
Method: Least Squares
Date: 07/08/17 Time: 14:45
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments
Prob. t—Statistic Std. Error [Coefficient \Variable
0.0002 -5.271523 |0.351394 |-1.852381 [EL(-1)
0.0000 6.441241 |0.380094 [2.448279 D(EL(-1))
0.0000 6.183229 0.424175 [2.622769 D(EL(-2))
0.0009 4.353781 |0.506149 [2.203662 D(EL(-3))
0.0172 2.761927 (0.563002 |1.554969 D(EL(-4))
0.0000 6.599123 |0.596242 (3.934672 D(EL(-5))
0.6091 0.525043 |130324.3 |68425.87 C
481837.1 Mean dependent var  |0.903666 R-squared
lAdjusted R-
1105597. S.D. dependent var  [0.855498 squared
29.01251 Akaikeinfo criterion 420274.5 S.E. of
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regression
Sum squared
29.36046 Schwarz criterion 2.12E+12 resid
29.07140 Hannan-Quinn criter. -268.6189 |Log likelihood
2.664038 Durbin-Watson stat 18.76101 F-statistic
0.000019 Prob(F-statistic)

dkakidly 8ylad) alaw

Eviews 7 galiy sisl Laldl Jas (a1 juuaal)

Alaay) Al bl g AN ) cUal) 230 s o3 =2 (VAR) il ) jlaaiidl apio siadd -3
HQ ) Luled) causy (Lag = 2) ol o Bl sUa) aae oo G s aaledl) e 3lsYls hal) 8
Y Jsaall & =ase WSy (, SC, AIC, FPE | LR,

— 1990) 32all Gall b aaill o Gl Mlaal) el bl cp ABall Bl Usy) a2a (8) Jgoa

(2014

VAR Lag Order Selection Criteria

Endogenous variables: Q L K

Exogenous variables: C

Date: 06/29/17 Time: 21:45

Sample: 1990 2014

Included observations: 22

HQ SC AIC FPE LR LogL Lag
82.00181 82.11554 |81.96676 |7.95e+31 |NA -898.6344 |0
77.90077 78.35569* |77.76058 |1.20e+30 | 90.43865* |-843.3663 |1
77.72698* |78.52309 |77.48164 | 9.60e+29* |16.45672 |-831.2981 2
77.77616 78.91347 | 77.42568* | 1.05e+30 |10.48972 |-821.6825 |3

* 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

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

| | |

Ul G (VAR) S laasy) asial 4008l Aslaal) GIEVIEWS 7 maliy slaie b Balll dae (ot sl
= AV dapall il ol e layly Jleal) sl

Q= 28531.07 - 0.84 Qe_1~ 0.12 Qu_»~0.002 EL¢_;+0.01 EL;_,......(6)

t*

(-3.75)

(-0.31)

(-0.33)

(1.95)

R?=0.82

F*=21.93
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Gyl Ghall b JaaY) Jaall il G Ll ADle dllia & (VAR) 3131 lasiy) asia i (pe gl
Loy Calaiall sl gl Jladl alad) 8 Jleay) sl gill) gy Gll3€y (ELe_q) ardedll e
Fad ()5S Glld Lilian) dagina e (Qpoz) Lite) alaiall Jlaa) Jadll il dades §f Cua (Qeoq Qi)
i Aays %5 Aosie gsiue die (1.72) Aadll Adsaal) dadll (e J81 (=0.31 ) Zadlll &y sundll (1)
Qi-1) lea¥! Al i) iadas WIS gin (3 (ELeoq) pleill o Gy dalas dygine p3e IS5 (20)
¢ el Al 8 ey Jdad) @l o ol ik el oS8 Lilias) dygies (EL_p) abeill e Gyl (
Lpalldagn i (1.72)(Qpq ) Adsaadl il pa ST (1.95) ¢ (3.75) Lagd dsloany) () ard 5<

- gl dyginall (ggiunas

Baall (gl A sl o (5iYly dlaaY) daal) mildl) o (VAR ) 303 Jlaaiy) dxia s (9) Jsoa

(2014 - 1990)

Vector Autoregression Estimates

Date: 07/08/17 Time: 14:36

Sample (adjusted): 1992 2014

Included observations: 23 after adjustments
Standard errors in () & t-statistics in []
EL Q

-38.24923 -0.841023 Q(-1)
(8-22766) (0.22412)

[-4.64886] [-3.75249]

-13.75651 -0.121745 |Q(-2)
(14.1521) (0.38551)

[-0.97205] [-0.31580]

1.298655 |-0.002209 [EL(-1)
(0.24468) (0.00667)

[ 5.30766] [-0.33143]

0.049996 0.018869 [EL(-2)
(0.35370) (0.00963)

[0.14135] [ 1.95839]

1009057. 28531.07 [

(343990.) (9370.39)

[2.93339] [ 3.04481]

0.972098 0.829800 |R-squared
0.965898 0.791978 | Adj. R-squared
9.53E+12 7.07E+09 | Sum sq. resids
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727515.1 19817.72 S.E. equation
156.7796 21.93953 F-statistic
-340.2566 |-257.3863 |Log likelihood
30.02232 22.81620 | Akaike AIC
30.26916 23.06305 Schwarz SC
2861494. 35355.20 Mean dependent
3939583. 43450.93 S.D. dependent

Determinant resid covariance
1.98E+20  |(dof adj.)
1.21E+20 Determinant resid covariance
-597.0945 Log likelihood
52.79083 Akaike information criterion
53.28452 Schwarz criterion

Eviews7 gl slic b Laldl Jas (a1 juaal)

B 8 S bl W) clysnd) O e oy 1ag %82 dadipe dpst il Jalas (R?) dad il
) Axldls dpsiad) (F) dad (< olld (F- test ) Llleay) Loginall sl z30a¥) Jhaly sy sl
Loy AlShe e zasall Sy Y 5 (VI=4, V2=20 ) xc (2.86 ) ddsaall giad e ST (21.93

. %5 ysinall Gsise o HSTLM Jgan 8 aiill e (oS @lld (LM — test ) Lol Caway 3130

Al ADle Glua G ) (granger — test ) i jlasl Ll : (granger — test ) duuad) jLodl-3
el @l il e GEY) G) 6l (e DAD) alall e il JlaY) sl gl o
(23) am dap we (171) Lsaall L@ad o 81 (13.05 ) Zalllly dsdiaall F o 2ad € Jlea)
(11.20) Zalll) dpsind) F dad 058 adaill e Gy oy Jleal) Jadll z5U Gy 5% dysine 55ty

- ol Gn Aalie il ABe dlia adde s Gl 5,0 Adsaal) giad g S

Baall ghall B dlasy) aall geililly arleil) o GLY) oo ABall HailS Apead) JUSA) (10) Jsia
(2014 - 1990)

Pairwise Granger Causality Tests
Date: 07/08/17 Time: 14:47
Sample: 1990 2014
Lags: 2
F-Statistic |Obs
13.0589 23
11.2071

Prob.
0.0003
0.0007

Null Hypothesis:

EL does not Granger Cause Q

Q does not Granger Cause EL

Eviews7 gualiy slicly Lald) Jee (pa @ jdaall

317



2019) 403l (29 daadl Sadall) dbaiily 5yl ddae

Jal&ill ) (il — Luilaga) sl il @ (Cointegration  test) : &l sumd| Juo Sid] stk | -4
laall il andaill e Y G ind) Jalal Glalasl s Gl (Trace) Y1 HLasl Cuusys o)
vie (3.84) (Criticalvalue ) ds all daill e S) (772.80) dslasy) Trace dad < iy sy
o hatial) JalSall palas) dgag Leasds 2ddall (Max— Eigen ) elsal) el jlusl xSl5 5% 2sine (g5ine
bl Adle lla aes (3.84) Lajall dadll (ra 5ST (772.80) Aalld) Aslany) dadll (sS Slld (il

cadal) e 3yl Ghall (8 ) sl bl o (ol oladly ) 24Y) Alsha

addeil) o GliYly ey Aaal) il ¢ ABlall didall dalsill jLEd) (11) Jya

Date: 07/08/17 Time: 14:41
Sample (adjusted): 1993 2014

Included observations: 22 after adjustments

Trend assumption: Linear deterministic trend

Series: Q EL

Exogenous series: Q EL

Warning: Critical values assume no exogenous series

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

0.05 Trace Hypothesized

Prob.** |Critical Value| Statistic Eigenvalue | No. of CE(s)
NA 15.49471 NA 1.000000 None
0.0000 | 3.841466 | 772.8020 | 1.000000 At most 1 *

Trace test indicates 2 cointegratingeqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the (.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)
NA 14.26460 NA 1.000000 None
0.0000 | 3.841466 | 772.8020 1.000000 At most 1 *

Max-eigenvalue test indicates 2 cointegratingeqn(s) at the 0.05

level

* denotes rejection of the hypothesis at the (.05 level

**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by
b'*$11*b=I):

EL Q
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-8.47E-22 0.000398
3.97E-06 -0.000246
Unrestricted Adjustment Coefficients (alpha):
4.55E-13 | -2511.331 D(Q)
-251840.9 | -155552.8 D(EL)
Log
NA likelihood |1 Cointegrating Equation(s):

Normalized cointegrating coefficients (standard error in

parentheses)
EL Q

9.03E-19 1.000000
(4-8E-11)

Adjustment coefficients (standard error in parentheses)
-1.000000 D(Q)
(5-6E-09)
-61.94039 D(EL)
(26.8015)

Eviews7 geliy slaicls &alll Jdae (ot teadl)

R G i | | ol Jul | 100 (59 : 2 9o S (o pd | St 5

&V e alsel Byde o ey cplall 4335 ,laal Ll : (Variance Decomposition ) @ gll) ddjai-1
ks el (& iy Glaa) G 5% aals (plimae Cabadl laies JleaY) sl @bl 8 s ugas
G i 13S0 G Aladl 3 %82.87 5 Ul aladl 8% 99.62 5 Js¥) aladl 8 %100 dwasiy
Dy Ghyall & alaill e Slay) 8 a0 Cisaa G QiS¢ il Gl 3% 7444 ) dlad) k)
(b b Slaaly G alall (8 JlaaY) sl bl 8 ey sl ) gase Y asly (glane il
Al il bl s i e 13Sa s CB Al 3 (17.52) 5 S bl L (%0.37) sy gl
Ll el % 25.55 L) e
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adail) o 31y Alaay) Aaal) bl g ABall cplal) A5 (12) Jos

(2014 -1990 ) 51all gl 3

Variance
Decomposition of Q:
EL Q S.E. Period

0.000000 100.0000 19817.72
0.372211 99.62779 25720.77
17.52730 82.47270 30532.39
12.18850 87.81150 38426.21
25.82852 74.17148 42074.64
20.59601 79.40399 49110.64
28.22944 71.77056 51703.96
24.37698 75.62302 56584.48
27.97112 72.02888 58075.60
25.55427 74.44573 60885.57 10

Variance

O ([ R[ Q|| N |0 [N -

Decomposition of EL:

EL Q S.E. Period
95.34314 4.656855 727515.1 1
58.80039 41.19961 1518415. 2
63.12242 36.87758 2190594. 3
55.34502 44.65498 2890080. 4
56.53974 43.46026 3393286. 5
53.21560 46.78440 3838977. 6
53.65760 46.34240 4106648. 7
52.00984 47.99016 4310296. 8
52.17994 47.82006 4398278. 9
51.48834 48.51166 4452120. 10

Cholesky Ordering: Q
EL

Eviews7 gualiy sldel Lald) Jas et duaal)

Cabadl e Lana Sipan G ) el lag Jiat U 1 (impulse ) dltd] Gl Jundali -
o Al Glors Shaa) ) (5355 Alians Tia) el sde 20 oy ) Jladdl gl 8 sl (g)lme
el 3 (%1879.5) 5 welad) el i (% 4054.3) 5 I plall 8 (%19817.7) Ay acii yiciall
O 13Sas ikl bl 8 (%18176.08 ) 5 6 Hlall i (% —163020.35 ) layss dule cilaras aolad
ikl (o Alan) Class Glaal () (o250 palell (e U 8 2aly (lore badl jlaie deda Sisaa
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(% 16651.24) « g alall 3 (% 4071.602) Gt oladl 3 (% 12685.89 ) sy Jlea)) ol
Glasa dlia a8 Hdlall aad) (8 (%1976.68 ) ) dulady) Glerall Juai Jin 13805 Gualal) el 3

- S el 3 (% ~1569.201 ) layss Al

) 5all gl & adail) e (5l Mlaay) aal) gl co ABall Llaiud) iy Juias (13) Jsia

(2014 - 1990
Response of Q:
EL Q Period
0.000000 19817.72 1
-1569.201 | -16320.35 2
12685.89 10475.54 3
4071.602 -22973.22 4
16651.24 4054.374 5
6285.706 -24537.12 6
16059.62 1879.533 7
5083.853 -22420.05 8
12763.23 2841.128 9
1976.688 -18176.08 10
Response of EL:
EL Q Period
710373.4 -156995.9 1
922530.3 -961896.0 2
1293586. -905402.5 3
1262406. -1400067. 4
1373856. -1128871. 5
1154372. -1375057. 6
1098333. -959413.0 7
783332.6 -1049040. 8
656813.7 -578614.7 9
334018.6 -604118.3 10
Cholesky Ordering: Q EL
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- s“ﬂ»g| ébhi-i.i-nﬁl u‘! Mﬂ‘ ﬁ“ : (Conclusions) : Glﬁ,l—iﬁu!l -29i
LlEN sgime 5ol o Jany 5 Aall el JJanyy Jo olai@Y) 6 HUT _aslg€ill il Gojley -1

s e a1y Apalai®y) (5)leall o o Liailly alalall (gall Jualil slafy dpala) adasll 3 ) sa5lud)
gyl JeeY) e ¢ Lailldemand ~ structure) callall (S

dgag A adigats Sl agagll g ass€ Al HUL s doCill el U o paidall Ciia -2
Agally (Costs) ally daluy) b LS san wie dglad LTy el WS Y Ay Jy dle
5aTly ol (S ol sl by ol Aleldl 5255 5391 Llea@V) il ey dalaiy|
Clajges

il w55 allad) Jsad dgalagl) colslaiBY) 8 5 ially o dagall lasgiall (o oasl Sl el aey -3
el pa AU ST aia s Saa) dal e SIS £ ) Slajie aladin sed Adlina Ls) e 4
Lalaidy )y due Laia s 48lE) dabiadl Ladad) o)l o

e Cilaial) el e BEY1y Meal) Slaal) il o Al 3De Gllin 4

-: @I.n bou ok | (ow@gsi : (Recommenditions) ailuwe guil -: il

sl Jae A0l 8y dabiad) dpnlaid¥) A il & sl pusll Supe dule e S50 -1
Ul ul) saainl R3S gyimall @l alm) eliall ol slaiely Al )l 26 30l ae Aalit)

. (capital intensive)

€l g 121y (RED) Lokilly candl e GY syeshiy o€l il das Jolgns olia¥ =2
cnea elia Jpnd CilanY Auayal) Gl sl Zajally

ool gl e liall clasally Aapnsl) ol Lol i) Z8ell Aeliall Aaclall Cleliall e 5pa3 =3
i o 1Y) 108 Al s Lo lall Al Clusall
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et | g -

aoslh gl -1

5521l (llcs) delially aslall Joal) bl 3S5lk deliall & aslg€ill jolill caenscsliic Je =2
2004 ccapnd) xie aglall gyl Anelill dualal

A (A Als Al Aalaial) Lalis) (8 o)Bls 5 oaslpiSill usl ulie uall 3o oo gl -3
2005 2baii¥ s )01 40 oD S Aaals ¢ iieale Al alaiy/Aglal) gl delial dalal)

20106 g ¢ Al sbaidl ale ¢ S5 mlla daaa ¢ (Gl -4

Aalal) Cyganll gylatl) A0S s ¢ (abiai®) sl o il kil Jl e alie oy o Aojudl =5
2009 46 Aadl(1) 2aal iy,uSuy! daala

V) eall eliall gy el clpliail ¢ Gy lial) dyaills deluall clilai) camhy) (ila ¢« dsa =6
2011 « du)l «

Sl iall eliall g piall cibaliail ¢ deluall dyailly deliall clilbadl (b cila ¢ dsa =7
2011 « Ju «

2010 « e ¢ @abaBYl sailly Ll Aadsall ¢ $han a3 s -8

2013 ¢ g Aplai®) alaY) dyyal) Joall b Gl i) dpaiilly gola@y) sall ofshail ¢ (May =9
Ll ¢ dpalail) dldaall 8 ailaladinly Liagd oS o pgda Hokai ¢ (Sladas zloay guall 55 ¢ aly 10
(2013) ¢ (11) 2aadl duelaia¥1y dnbi¥) aghell dlaa ¢ (o)Sa) Lilall ¢ jmd dasa

2009 ¢ GyY) ¢ ddjmall sba®l ¢ agly Jlan ¢ gl =11

1994 ¢ dssand) duspal) dSkaalle deliall lalal ¢ jagy ¢ AP =12

. 2003¢abi) Jase, Gupdally galall (a8 pudlil), s daal ¢ dhae  —13

Clan gl Aaa ¢ Al gall Apudlil) 508l ae xiy Apali & o€l ypsdll 550 ccaphlll ae ¢ ihuas 14
. 2009¢ il ¢ 6 2aadl ¢ caluhally Eganll

Lplae Ayd A ihall dual) (& 4didai (aey (agdsiSall puaill adly ¢ s Apdal) DA Ay —15
2012 ¢ appll A 53 Uil dusnia
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