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Measuring the long-term and short-term relationship between spending
on research and development and foreign trade in Saudi Arabia using the
Vector Error Correction Model (VECM) for the period (2000-2023)

.Asst. L .Yasmine Najm Abdullah Al-Saad.

college of Administration and Economics Department of Accounting

University of Basrah

Abstract

The research aims to study the role of artificial intelligence, specifically spending on research and
development and its impact on international trade, using the error correction vector model (VECM)
to analyze and measure research variables and data, with a focus on the experience of the Kingdom
of Saudi Arabia for the period (2000-2023), in addition to using the descriptive analytical approach
for the variables adopted in the research. Using the standard program (EViews 13), the standard
analysis was carried out and the research concluded that there was a positive and significant impact
Statistical significance with a D(FT) correction factor of 0.22 for foreign trade and a set of
conclusions including the existence of a short-term dynamic effect where both spending on
research and development and foreign trade interact with the shocks of the previous period and is
also considered the main source of foreign trade fluctuations in the medium and long term and has
a clear impact of artificial intelligence on foreign trade, especially with the rapid technical

developments witnessed by the world.

Keywords: Research and development spending, foreign trade, VECM error correction vector.
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2l (1) ysstailly el o iyl (2) (3) (4)
2000 0.01 129.19
2001 0.02 100 117.04 -9
2002 0.02 0 122.47 5
2003 0.03 50 150.7 23
2004 0.03 0 194.27 29
2005 0.05 67 269.19 39
2006 0.06 20 339 26
2007 0.07 17 394.6 16
2008 0.1 43 499.53 27
2009 0.12 20 364.13 -27
2010 0.16 33 436.03 20
2011 0.2 25 574.2 32
2012 0.26 30 614.63 7
2013 0.33 27 617.54 0
2014 0.42 27 609.92 -1
2015 0.54 29 465.32 -24
2016 0.69 28 398.97 -14
2017 0.89 29 441.97 11
2018 1.13 27 524.51 19
2019 1.45 28 504.8 -4
2020 1.86 28 365.03 -28
2021 2.38 28 499.52 37
2022 2.05 -14 704.09 41
2023 2.9 41 663.26 -6
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-www.macrotrends.net

- Global Al Summit Report — State of Al in Saudi Arabia
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UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Level
FT Al
With Constant t-Statistic -1.1735 7.7281
Prob. 0.6676 1
n0 n0
With Constant & Trend t-Statistic -1.9701 1.9612
Prob. 0.5861 1
n0 n0
Without Constant & Trend t-Statistic 0.8498 8.2714
Prob. 0.8872 1
n0 n0
At First Difference
d(FT) d(Al)
With Constant t-Statistic -4.4749 -5.0608
Prob. 0.0021 0.0005
kekok kkk
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With Constant & Trend t-Statistic -5.0718 -7.902
Prob. 0.0027 0
sk Kook
Without Constant & Trend t-Statistic -3.9532 -3.2958
Prob. 0.0004 0.0022
sk Kook

(EViews 13) melial Jelmtl] il sLeze¥h com Ll slote] oo Jaotzel!

riats (2) Jauill DU a5 cctimel] il 054 ol Bilo ploiialy sl s LS sl 3
meomad die g 3908 pludeiul Loy d crass (0 529 Jo¥1 8yall die ¢pydtun (A1) 5 (FT ) gapasll of L
s
)l eI jLas1-6.2
il CLLALT JolS31 Lt i il (o o3 Al 2u5530) A35Mall qing St a9
Johansen Method

2023-2000 5.0l 352l 3 cruilagal Co-integration Test cliall JolSull yLas | (3) Jounll

Ao yall poadl & )
Critical Value Statistic Value Al
Trace test
15.49471 27.44480* r>1 r=0
3.841465 4.893823* r>2 r<1

Maximum Eigen value test

14.26460 22.55097* r=1 r=0

3.841465 4.893823* r=2 r=1
(EViews 13) golid ol milis sleie¥ly EomLll sl ion Jguie!

(3) Jgazmdl UM (a5 « Johansen Method alusiuly z3saill cupsil JAall JolSl SLas| olya] da
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slas¥l A8 wyuxs (4) Jouaed!

Lag LoglL LR FPE AlC SC HQ
-167.0022 NA 16126.36 15.36384 15.46303 15.38720
0
-120.5933 80.16096 342.4559 11.50848 11.80603 11.57857
1
-112.3814 12.69106* 236.5082 11.12558* 11.62151 11.24241*
2
(EViews 13) galizd Jelaal 25l slaze¥l ol sl e Jgoiz!
lag2. £ z3seld Ll ela¥l 58 ol W oy (4) Jguzl! IS (00
Uil memsas dzie gl ((5) Joazdl
Variable Coefficient Standard error t-Statistic
Cointegrating Equation
FT(-1) 1
Al(-1) 5575.796 3501.00 1.59263
C -3842.078
Error Correction D(FT) D(Al)
COINTEQ1 -0.223415 (-2.45) 0.000193 (1.08)
D(FT(-1)) 0.266127 (1.19) | -0.001091 (-2.52)
D(FT(-2)) -0.383438(-1.51) | 0.000485 (0.98)
D(AI(-1)) 1312.739(2.48) | -1.734860 (-1.68)
D(AI(-2)) 5755.323 (2.44) | -3.665346 (-0.79)
C -751.3531(-2.36) | 0.740454 (1.19)
R-squared 0.44 0.67
Adjusted R-squared 0.26 0.57
F-statistic 2.417331 6.340033
Log likelihood -118.2751 12.77765
Akaike AIC 11.83572 -0.645491
Schwarz SC 12.13416 -0.347056

(EViews 13) meli) Jelmtl! il sLaze¥h com Ll slte] oo ool
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Jalas) Byies %22 adlss 03lsill smi momsms Aoy Lol Rumladll Ll o las emall gl e
Bylmtl ) gay g Bsginn zramesas 3l (Slilaga¥l (SN clling ¥ Laisy o(Gsirng cdlus lasl mymyas
o8l Algle DL il ¥ bl o¥1 oS o e 8 e0lsill J) 3pas olphil] ot Tyl
I ol llly Lawgall Ja¥l 8 B5as9 Adlus mmas FT @ Aodsad Al bt o LS« ugade SISy
(ool e als JSCy Byatue ] cramaall G A8Mall (L8 Adeg (dadd FT M5 o Joad (3193 pumsas

Juslally suasll Jo¥l oy aass Bdae 1Sl euds o
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lag | LRE*stat df Prob. Rao F-stat df Prob.
1 3.666258 4 0.4531 0.947694 (4,24.0) 0.4537
2 4.828641 4 0.3053 1.278357 (4,24.0) 0.3061
3 1.5291 4 0.8215 0.378439 (4,24.0) 0.8217
4 5.680372 4 0.2243 1.530597 (4,24.0) 0.2251
5 4.077205 4 0.3957 1.062843 (4,24.0) 0.3964
6 4.785932 4 0.31 1.265933 (4,24.0) 0.3107
7 3.356258 4 0.4331 0.987694 (4,24.0) 0.4237
8 2.630216 4 0.6215 0.665654 (4,24.0) 0.622
9 2421235 4 0.6588 0.610167 (4,24.0) 0.6593
10 3.824929 4 0.4302 0.99193 (4,24.0) 0.4309
11 11.02118 4 0.0263 3.324139 (4,24.0) 0.0266
12 33.49706 4 0 16.91157 (4,24.0) 0
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bl il aue (7) Jouad!
Chi-sq df Prob.
27.59737 24 0.2774
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Inverse Roots of AR Characteristic Polynomial
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Variance Decomposition of TR:

Period S.E. FT Al
1 79.95344 100 0
2 114.2949 99.2068 0.793198
3 709.7478 5.800312 94.19969
4 780.0508 21.64497 78.35503
5 2229.722 12.16205 87.83795
6 2930.527 33.85041 66.14959
7 9825.26 7.839406 92.16059
8 13484.97 30.74012 69.25988
9 38074.43 7.920393 92.07961
10 60926.16 28.56908 71.43092
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