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Measuring the Impact of Monetary Policy on Innovation
Indicators According to Development Prospects
(Iraq as a Case Study)

Assistant Professor, Doctor Ali Wahib Abdullah

Assistant Professor, Doctor Alyaa Hussein Khalaf Al-Zarkroushi
University of Diyala, College of Economics and Management, Iraq

Abstract :

The research aims to measure the impact of monetary policy (money supply) on innovation
indicators (spending on research, patents, exports of technology goods) for the period 2004-2020 in Iraq.
The NARDL model was used to measure the data, and the statistical results showed a relationship
between them in the long term. In light of the research results, a number of recommendations were
presented, the most important of which is supporting innovation indicators through monetary policy

mechanisms represented by money supply.
Keywords: Money supply, monetary policy, innovation indicators, NARDL model

Introduction: Development is a concept and a title for all economic research
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Dependent Variable: D(MS)

Method: ARDL |

Date: 11/24/24 Time: 08:50

Sample: 2005Q2 2020Q4

Included observations: 63

Dependent lags: 4 (Automatic)

Automatic-lag dual non-linear regressors (4 max. lags): HTG_IMPORTS IP

PER_CAPITAS_D

Deterministic : Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 2500

Selected model: ARDL(4,0,4,4,4)

Variable Coefficient Std. Error t-Statistic Prob.*

MS(-1) -0.340001 0.069839 -4.868357 0.0000
@CUMDP(HTG_IMPORTS) -2926.738 1267.648 -2.308794 0.0292
@CUMDN(HTG_IMPORTS) -255.1969 874.8825 -0.291693 0.7728
@CUMDP(IP(-1)) -0.274360 0.870976 -0.315003 0.7553
@CUMDN(IP(-1)) 148.0503 98.92757 1.496553 0.1466
@CUMDP(PER_CAPITA(-1)) 19395.39 3727.947 5.202700 0.0000
@CUMDN(PER_CAPITA(-1)) -23585.08 7483.995 -3.151403 0.0041
@CUMDP(S_D(-1)) 139.1020 29.66185 4.689594 0.0001
@CUMDN(S_D(-1)) 32.54530 6.109802 5.326737 0.0000
C 5642.874 942.2719 5.988584 0.0000
D(MS(-1)) -0.099564 0.142215 -0.700099 0.4901
D(MS(-2)) -0.197406 0.142070 -1.389497 0.1765
D(MS(-3)) -0.257924 0.144049 -1.790532 0.0850
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@DCUMDP(IP) -3.214814 2.773960 -1.158926 0.2570
@DCUMDN(IP) 20.08994 30.73571 0.653635 0.5191
@DCUMDP(IP(-1)) -2.153070 1.290376 -1.668560 0.1072
@DCUMDN(IP(-1)) -81.50053 9315857 -0.874858 0.3897
@DCUMDP(IP(-2)) 2.644277 1.072124 -2.466390 0.0206
@DCUMDN(IP(-2)) 72.56756 81.31645 -0.892409 0.3804
@DCUMDP(IP(-3)) -2.905603 1.058546 -2.744900 0.0108
@DCUMDN(IP(-3)) -35.19411 64.05810 -0.549409 0.5874
@DCUMDP(PER_CAPITA) -2086.451 5291.968 -0.394267 0.6966
@DCUMDN(PER_CAPITA) 34698.32 8426.727 4.117651 0.0003
@DCUMDP(PER_CAPITA(-1)) -24924.42 4390.335 -5.677112 0.0000
@DCUMDN(PER_CAPITA(-1)) 37457.44 14150.03 2.647163 0.0136
@DCUMDP(PER_CAPITA(-2)) -24565.09 4757.061 -5.163922 0.0000
@DCUMDN(PER_CAPITA(-2)) 36085.89 14050.34 2.568329 0.0163
@DCUMDP(PER_CAPITA(-3)) -24578.29 5314.716 -4.624572 0.0001
@DCUMDN(PER_CAPITA(-3)) 21648.40 13487.22 1.605105 0.1206
@DCUMDP(S_D) 10.15003 21.97357 0.461920 0.6480
@DCUMDN(S_D) 24.23212 10.83388 2.236697 0.0341
@DCUMDP(S_D(-1)) -119.8355 27.86541 -4.300513 0.0002
@DCUMDN(S_D(-1)) 11.44728 7.888283 1.451175 0.1587
@DCUMDP(S_D(-2)) -112.0141 2717354 -4.122174 0.0003
@DCUMDN(S_D(-2)) -10.10140 7.754391 -1.302668 0.2041
@DCUMDP(S_D(-3)) -87.19378 24.37423 -3.577293 0.0014
@DCUMDN(S_D(-3)) -4.902111 9.065509 -0.540743 0.5933
R-squared 0.882290 Mean dependent var 1458.721
Adjusted R-squared 0.719306 S.D. dependent var 1634.164
S.E. of regression 865.7886 Akaike info criterion 16.65472
Sum squared resid 19489339 Schwarz criterion 17.91339
Log likelihood -487.6238 Hannan-Quinn criter. 17.14976
F-statistic 5.413370 Durbin-Watson stat 2.143552
Prob(F-statistic) 0.000014

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

selection. |
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

F-statistic 1.841182  Prob. F(36,26) 0.0542
Obs*R-squared 4525016  Prob. Chi-Square(36) 0.1388
Scaled explained SS 10.72562  Prob. Chi-Square(36)  1.0000
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Series: Residuals
Sample 2005Q2 2020Q4
16 Observations 63

Mean -1.86e-12
Median 69.91699
Maximum 1598.867

Minimum -1407.626
Std. Dev. 560.6640
Skewness -0.177973
Kurtosis 3.783343
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Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.778494 Prob. F(2,24) 0.4703

Obs*R-squared 3.838100 Prob. Chi-Square(2) 0.1467

oni> Wl e 0 1 suall

Sl JolSald sgusdl jlas | — Lusls
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— Bounds Test

rull hypothesis: Mo levels relationship
Mumber of cointegrating variables: 8
Trend type: Rest. constant (Case 2)
Sample size: 63

Test Statistic Walue

F-statistic 6.089674

— Bounds Critical Walues

10%% 5% 1%
Sample Size oy 1) | 1oy 11y | 1oy [ ]
G0 =1.000 -1.000 -1.000 -1.000 -1.000 -1.000
65 =1.000 -1.000 -1.000 -1.000 =1.000 -1.000
Asymptotic 1.850 2850 2110 3.150 2620 3770

*=** Finite sample critical values are valid up to 7 error-correction variables.
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Dependent Variable: D(MS)

Method: ARDL

Date: 11/24/24 Time: 08:50

Sample: 2005Q2 2020Q4

Included observations: 63

Dependent lags: 4 (Automatic)

Automatic-lag dual non-linear regressors (4 max. lags): HTG_IMPORTS IP

PER_CAPITAS_D

Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 2500

Selected model: ARDL(4,0,4,4,4)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.340001 0.037552 -9.054081 0.0000
D(MS(-1)) -0.099564 0.114759 -0.867593 0.3915
D(MS(-2)) -0.197406 0.109846 -1.797109 0.0810
D(MS(-3)) -0.257924 0.093736 -2.751611 0.0093
@DCUMDP(IP) -3.214814 0.636696 -5.049210 0.0000
@DCUMDN(IP) 20.08994 18.80454 1.068356 0.2927
@DCUMDP(IP(-1)) -2.153070 0.815936 -2.638773 0.0123
@DCUMDN(IP(-1)) -81.50053 26.44632 -3.081735 0.0040
@DCUMDP(IP(-2)) -2.644277 0.809075 -3.268273 0.0024
@DCUMDN(IP(-2)) 7256756 | 2522812 -2.876456 0.0068
@DCUMDP(IP(-3)) -2.905603 0.723044 -4.018570 0.0003
@DCUMDN(IP(-3)) -35.19411 20.63016 -1.705954 0.0969
@DCUMDP(PER_CAPITA) -2086.451 2036.812 -1.024371 0.3127
@DCUMDN(PER_CAPITA) 34698.32 5507.868 6.299772 0.0000
@DCUMDP(PER_CAPITA(-1)) -24924.42 3170.580 -7.861155 0.0000
@DCUMDN(PER_CAPITA(-1)) 37457.44 9992.824 3.748434 0.0006
@DCUMDP(PER_CAPITA(-2)) 2456509 | 3459.833 -7.100079 0.0000
@DCUMDN(PER_CAPITA(-2)) 36085.89 9271.418 3.892166 0.0004
@DCUMDP(PER_CAPITA(-3)) -24578.29 3593.128 -6.840359 0.0000

[ 5]
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@DCUMDN(PER_CAPITA(-3)) 21648.40 7670.034 2.822465 0.0078
@DCUMDP(S_D) 10.15003 12.38279 0.819689 0.4179
@DCUMDN(S_D) 24.23212 4.564609 5.308695 0.0000
@DCUMDP(S_D(-1)) -119.8355 19.73155 -6.073297 0.0000
@DCUMDN(S_D(-1)) -11.44728 4.542636 -2.519964 0.0165
@DCUMDP(S_D(-2)) -112.0141 | 18.73145 -5.980001 0.0000
@DCUMDN(S_D(-2)) -10.10140 4.508849 -2.240350 0.0315
@DCUMDP(S_D(-3)) -87.19378 16.18328 -5.387895 0.0000
@DCUMDN(S_D(-3)) -4.902111 4.035654 -1.214700 0.2326
R-squared 0.882290 Mean dependent var 1458.721
Adjusted R-squared 0.791485 S.D. dependent var 1634.164
S.E. of regression 746.2160 Akaike info criterion 16.36901
Sum squared resid 19489339 Schwarz criterion 17.32151
Log likelihood -487.6238 Hannan-Quinn criter. 16.74363
F-statistic 9.716304 Durbin-Watson stat 2.143552
Prob(F-statistic) 0.000000

* p-values are incompatible with t-Bounds distribution.
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