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Abstract: External loans are considered one of the
important financing tools that affect research and
development in Irag. It is important to evaluate the
extent of their effectiveness in strengthening the
research and development sector in Irag and
promoting scientific and technological progress.
These loans can be used to obtain the necessary
financing to implement research and development
projects that exceed local funding levels and can

Keywords: Using these loans to modernize scientific
External loans, spending on research and infrastructure, equip laboratories, and purchase
development, Iraq. modern equipment and technology to enhance

Iraq’s capabilities in the field of research and
development. In addition, external loans help
ARTICLE INEO strengthen international cooperation in the field of
research and development, as Iraq works to repay
its loans and can also have opportunities for
11 Aug. 2024 cooperation. Scientific and academic cooperation
with sponsoring countries, Iraq can benefit from

foreign technology and expertise in scientific and
technological exchange to access global scientific
and technological networks to improve the quality
N B e e of research and development_. However_, there are
http://creativecommons.org/licenses/by/4.0/ als_o some challenges and risks associated with
using external loans for research and development,

as Irag may have to provide guarantees or
- commitments to obtain loans. This may impose
@ restrictions on domestic science and technology
policy and the country's ability to achieve its
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Fekri Ahmed Lahmood research goals, in addition to having to repay
College of Management and foreign debt in the future, which may have
Economics/Tikrit University implications for Irag's financial resources. , which

affects its ability to finance local research and
development, so the government and donors must
address these challenges effectively and work
together to ensure that external loans are used
effectively to enhance research and development in
Irag and achieve sustainable scientific and
technological progress. The research also
summarized the most important recommendation,
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UNIT ROOT TEST TABLE (PP), At Level |

variables X1 Y1

) t-Statistic -0.1783 -0.5591

With Constant Prob. 0.9254 | 0.8570
Morale level n0 n0

) t-Statistic -0.6762 -2.3007

With $fennséa”t & Prob. 09592 | 0.4127
Morale level no n0o

) t-Statistic 0.3690 3.2461

W'thgu}ricr’lgﬂam Prob. 0.7802 | 0.9990
Morale level no n0

Notes: (*) Significant at the 10%; (**) Significant at the 5%;

(***) Significant at the 1%. and (no) Not Significant
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UNIT ROOT TEST TABLE (PP) ,At First Difference
d(X1)

d(Y1)

) t-Statistic -3.9641 -3.8383

With Constant Prob. 0.0086 0.0110
Morale level Fkx **

) t-Statistic -4.7343 -3.5384

With ?felséam & Prob. 0.0081 0.0671
Morale level Fkx *

) t-Statistic -3.8834 -2.0039

W'th;“}riﬁgﬁam Prob. 0.0007 0.0460
Morale level Fokx **

Notes: (*) Significant at the 10%; (**) Significant at the 5%; (***)
Significant at the 1%. and (no) Not Significant
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Dependent Variable: Y1

Method: ARDL

Selected Model: ARDL (3, 4

Variable Coefficient | Std. Error ~ Std. Error | Prob.*
Y1(-1) 0.613380 0.236905 | 2.589141 | 0.0413
Y1(-2) -0.271312 0.271624 | 0.998851- | 0.3564
Y1(-3) 0.414851 0.195360 | 2.123520 | 0.0779

X1 -1.70E-07 1.83E-07 | -0.928263 | 0.3891

C 546.5254 279.8539 | 1.952895 | 0.0987
R-squared 0.994525 | Mean dependent var | 2794.327
Adjusted R-squared | 0.987225 S.D. dependent var 858.0566
S.E. of regression 96.98398 | Akaike info criterion | 12.27068
Sum squared resid 56435.36 Schwarz criterion 12.69551
Log likelihood -83.03008 | Hannan-Quinn criter. | 12.26615
F-statistic 136.2340 | Durbin-Watson stat | 3.015006

Prob(F-statistic) 0.00000

(Eviews12) el p Gla jaa e alddie YU Gl shae ) e 1 juadll

142



http://www.doi.org/10.25130/tjaes.20.67.2.8

Tikrit Journal of Administrative and Economic Sciences, Vol. 20, No. 67, Part (2): 135-150
Doi: www.doi.org/10.25130/tjaes.20.67.2.8

Akaike Information Criteria
13.6
= T
T ! :
13.4 e b E® LR
I : I I I : { i
}
13.2 e e
I } | I | | |
- ! | | I 1 |
13.0 o gl pa plg o L ol
¥ 2 ! I I I ! i i I ! I
| T i | ] I I 1 I H | | I ! f
128 et BLp o wle aie Bl bl o LE gL
T | I I | Pt i i ! : i J i ! :
12.6 H e e L 5
I

: i H | 1 | | ] I I 1 ! I 1 I ! | I
12.4 b gl G Ble g LE B4 pEdd A Ll o]
; ! | H I I I I : I I I ! I i | J i i
T I i I I ! I I i 1 I I i ! i i i I i '
12> . ' H ' | 1 i h | 1 1 H 1 . H : 1 1 |
ST I S N 8 o N Nt e e A \.mnm o o oo a o
N N M oM = N o =t N = = o NN
Ty Sy o Sy Sy oy Sy =y oy =R e By Ty ==
O o} O e ] O o [} [an} [} () o} fan} O o o} (e} o o} O e}
o [~ o o [== o o [~ [== o [~ o o o [~ o [== [~ o o
<€ <€ =€ =€ <€ <€ =€ =L =L =€ <€ =L =L =L <€ =€ =L =L =T =T
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(Eviews12) zabi n Gls i e aladie YU dalll sl (e 1 jvaall

gisay elad 558 Juadl ol (1) ) JRalls (4) @) dsoall @l Ge W caiy
Gl e GV e s A JA) (a5 3 e G Al ia 531 ¢(3,4) (2 (ARDL)
Jitadll aidll o (i Lae (0.99) & Ll )W) an Jalas ¢ ((AIC) Le (3856 skl 5
o s Al @l it 5l (% 1) Al Lpdgall Ll 5 il a3 (%99) Ay Sisy
Durbin-) _bss) A &= CA_.AAJ\ ) Jalasdwidsjlacaie g ‘GSJ_A.'J\ Cana JANS
JLEA) Ay (0.98) zaaddl paaill Jalae 4o gl Cus aie J8l Laass (Watson stat
Crose oall 3 gaill Al ) Hlasil 3 ga g ane Jiay 138 (3.01)<sls (Durbin-Watson stat)
Al paiall G Jal) AL sla A8l alay) LSy o
Jiall il u dal¥l Josh A8l slay) Jal (e s fdiad) Jalsil) jLad) gilsd eyl
JalSall JLia) A (g ¢ sdaill g Canl e BUEY) jdige alill el g (L il (a5 Al
Dbl #l Gaw (5) @) dsaalls asaall sl Gk e (F) sbaal Gludal &5 & il
.3 5aal)

Gl Ol e G 2 gaal) LA 3l 2(5) Jsaa

Test Statistic ~ Value = Signif.
F-statistic 14.36852 10% 3.02 3.51
k 1 5% 3.62 4.16
2.5% 4.18 4.79
1% 4,94 5.58

(EViews12) gzt » Sl jae e aladie Vb Galdl dlae) (e : jradll

die A0 gaall Liad (e ST a5 ¢(14.36852) corly dntiaall (F) dad of Jaadl s
ALl A A Ja gl e puaiad) G Aysine A8 d5a 5 W s (%5) disine (5 sine
oY) Al gl 4 ) 5 A80le 3 ga 5 (i Lae & Jidia JalSTABe 3525 (5] cpanll dpa 3 il i
Sl pazdall g
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Canll Gl yariia (m JaY1 5l At 008 23 1(6) Jsaa
Error Correction Regression

Variable Coefficient Std. Error\ t-Statistic Prob.
D(Y1(-1)) -0.143539 0.152933 -0.938571 0.3842

CointEq(-1)* | -0.243082 | 0.032064 | -7.581167 | 0.0003
(Eviews12) zeb_n Gla jaa Ao aladie YU dalll sl (e 1 jraall
(CointEQ(-1) =(-0.243) uily 8 Undll mamacat Jalrs e O 0y ¢(6) Jsaall (0
dsay yudy 138 5¢(Prob=0.003) b las dille 4y sine da ja D dllaia) dagy 3 aill 12g]
cJashall da¥1 8 ¢ ) sl slaily yuail) Jal) 8 elUaa DU 300D a4 5 48l 48D
e i8] e AV Jlany L cAllain ) Lgia) Lllall 4 sinal) 5 ALl i yLaY A
O sl A Jsaa sl jaeaill JalV1 8 Aliisal) ) jpuiiall i (e 23300 ¢UadY1 (40 (0.032)
Ddie aa) 5 &) gias ) Ly i allay il g Canall e GUY) G Fng 138 5 oy shall Ja¥1
(Jashall Ja¥) G 4 ) il aded il s T el
Enall Sl e G S AL g A8l 085 1(7) 52
Long run coefficients

Variable | Coefficient Std. Error  t-Statistic Prob.

X1 2.53E-05 1.91E-05 1.324227 0.2336

C 2248.319 1940.557 1.158594 0.2906

EC =Y1-(0.0000*X1 + 2248.3188)
(Eviews12) zabin Gla jaa e alaie VL Gl dlae ) (e 1 juaal)
Lok Ade 2gay (Jal) ALk A8l o il el (7) B Jsasd) A (e
Sl e BEY) 5di5e s dan JAN s 8 556 G0 (%10) O S8 (s e die 4y sina
Apalaiy 4y plaill 4y Chela L e (365 Y 138 5 can) e DA 31 jal LaY) 8y ool
Jashall Ja¥ (8 pdisall G gina s e Ao 3 g g abaBY) 4y ylaill (it )
LD (uilad il e g (IR ol N LSRN il eyl
Canll ol yaie (e 48N 3IAN L,V jlal il 1(8) Jsas

Breusch-Godfrey Serial Correlation LM Test

F-statistic 1.219492 Prob. F (2,12) 0.3295

Obs*R-squared | 3.040498 | Prob. Chi-Square (2) | 0.2187
(Eviews12) zal_n cils s e alaie YU daald) dlac ) (e 1 jaiadll

A Lol ;) A (e JIA a8l i) 23 saill (5 (8) ady Jsaad) JA (e peaay

ALl A il iy panll A b 5 e Gl Adlaia ) ol (Y I3
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Canall @l e (s A8l bl il Gl pae lial) 35 () Jsas
F-statistic 0.008196 Prob. F (1,12) 0.9294
Obs*R-squared | 0.009555 | Prob. Chi-Square (1) 0.9221
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(DM Crale) skl g i) o (GUAN) g A A (g 8N &) pdige iy

ekl g Gyl o gl \ da i) (g Al L
902.4 180607900 2004

1167.2 147781400 2005
1425.4 109438200 2006
1639.8 92870000 2007
1577.3 76352000 2008
1339.9 75423900 2009
1782.7 66807000 2010
2067.5 71721000 2011
2255.6 67278200 2012
2443.7 68444200 2013
2631.8 66811800 2014
2842.3 78659000 2015
3061.2 77250000 2016
3306.1 82705000 2017
3560.7 81753000 2018
3671.2 80444000 2019
3751.6 81515000 2020
3666.8 871998000 2021
3956.5 892226000 2022
1(2022-2004) 48 _jiie ) gid sl & gidl &l -8 jal) (5 S yall il

T Ty
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the vanable has a unit root

AtLevel
X1 Y1
With Constant t-Statistic -0.1783 -0.5591
Prob. 0.9254 0.8570
nO no
With Constant & Trend t-Statistic -0.6762 -2.3007
Prob. 0.9592 0.4127
no no
Without Constant & Trend t-Statistic 0.3690 3.2461
Prob. 0.7802 0.9990
no no
At First Difference
d(x1) dady1)
With Constant t-Statistic -3.9641 -3.8383
Prob. 0.0086 0.0110
With Constant & Trend t-Statistic -4.7343 -3.5384
Prob. 0.0081 0.0671
Without Constant & Trend t-Statistic -3.8834 -2.0039
Prob. 0.0007 0.0460

Notes:

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC

c: Probability based on MacKinnon (1996) one-sided p-values.
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Dependent Variable: Y1
Method: ARDL

Fixed regressors: C

Date: 02/17/24 Time: 09:56
Sample (adjusted): 2008 2022
Included observations: 15 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): X1

Number of models evalulated: 20
Selected Model: ARDL(3, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
Y1(-1) 0.613380 0.236905 2589141 0.0413
Y1(-2) -0.271312 0.271624 -0.998851 0.3564
Y1(-3) 0.414851 0.195360 2.123520 0.0779
X1 -1.70E-07 1.83E-07 -0.928263 0.3891
X1(-1) 3.92E-07 1.85E-07 2121435 0.0781
X1(-2) 1.17E-05 1.20E-05 0.973417 0.3679
X1(-3) 1.19E-05 5.58E-06 2.139920 0.0762
X1(-4) -1.77E-05 6.61E-06 -2.669421 0.0371
C 546.5254 279.8539 1.952895 0.0987
R-squared 0.994525 Mean dependentvar 2794 327
Adjusted R-squared 0.987225 S.D. dependentvar 858.0566
S.E. of regression 96.98398 Akaike info criterion 12.27068
Sum squared resid 56435.36 Schwarz criterion 12.69551
Log likelihood -83.03008 Hannan-Quinn criter. 12.26615
F-statistic 136.2340 Durbin-Watson stat 3.015006
Prob(F-statistic) 0.000003
*Note: p-values and any subsequent tests do not account for model
selection.
ARDL Error Correction Regression
Dependent Variable: D(Y1)
Selected Model: ARDL(3, 4)
Case 2: Restricted Constant and No Trend
Date: 02/17/24 Time: 10:41
Sample: 2004 2022
Included observations: 15
ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(Y1(-1)) -0.143539 0.152933 -0.938571 0.3842
D(Y1(-2)) -0.414851 0.137255 -3.022474 0.0233
D(X1) -1.70E-07 1.07E-07 -1.585945 0.1638
DEX1(-1)) -5.94E-06 8.48E-07 -7.004215 0.0004
D(X1(-2)) 5.72E-06 2.83E-06 2.021266 0.0897
DX1(-3)) 1.77E-05 3.04E-06 5.808403 0.0011
CointEq(-1)* -0.243082 0.032064 -7.581167 0.0003
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif, 1(0) I(1)
Asymptotic: n=1000

F-statistic 14.36852 10% 3.02 351
k 1 5% 362 416
2.5% 418 479

1% 494 558

Levels Equation

Case 2: Restricted Constant and No Trend

Variable Coefficient ~ Std.Error  t-Statistic  Prob.
X1 253E-05  191E-05 1324227 0.2336
C 2248319 1940557 1158594  0.2906

EC =Y1-(0.0000%X1 + 2248.3188)

Akaike Information Criteria
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Breusch-Godfrey Serial Correlation LM Test
Null hypothesis: No serial correlation atupto 2 1ags

F-statistic 1219492 Prob.F(2,12) 0.3295
Obs*R-squared 3.040498 Prob. Chi-Square(2) 0.2187
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