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Predicting the Contribution of Manufacturing Industries to The
Saudi GDP
Using the Box-Jenkins Methodology

Abdalla M. Ahmed
king Faisal University, College of Business Administration,
Quantitative methods Department
amohammedzain@kfu.edu.sa

Abstract:

The study aimed at identifying the contribution of the manufacturing sector
to the Saudi Gross Domestic Product (GDP), for annual time data for the period
from (1970 to 2019 AD). It also aimed to predict the contribution of the
manufacturing sector to the Saudi GDP for the next ten years. The study used the
descriptive approach to identify the descriptive statistics of the study data.
furthermore, it used the analytical method represented in the time series analysis
using the Box-Jenkins methodology to find out the stationary and secular trend of
the time series and to distinguish between the selected models. The researcher
hypothesized that the contribution of manufacturing industries to the Saudi GDP is
increasing with the passing of time. This hypothesis has been verified and proven.
The study found out that the time series is stationary after the logarithmic
transformation at first-degree differences, and that there is an increase in the
contribution of the manufacturing sector to the gross domestic product in the
Kingdom of Saudi Arabia over time, and that the optimal selected model is
ARIMA (1,1,1). The study recommended that manufacturing sector should be
given consideration. It also recommended that the necessary support and training
should be provided to the Saudi manufacturing sector.

Keywords: Time series, Box-Jenkins methodology, forecasting,
manufacturing industries, economic planning.
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Corraelogram of Residuals Sguarneaed

Crate: 12/30020 Time: 03232

Sample: 1970 2029

Included observations: 483

Auntocorrelation Fartial Correlation AU P - =Stat Frob
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Breusch-Godfrey Serial Correlation LW Test:

F-statistic 0232414 Prob. F(2,43) 0.7190
Obs*R-squared 0730834 Prob. Chi-Square() 0.6939
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Heteroskedasticity Test: ARCH

F-statistic 0.014271 Prob. F(1,45) 0.9054
Obs*R-squared 0.014900 Prob. Chi-Square(1) 0.9028
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700,000
Forecast: XF
600,000 _| Actual: X
Forecast sample: 1970 2019
500,000 _| . .
Adjusted sample: 1972 2019
400,000 | Included observations: 48
Root Mean Squared Error 37664.59
300,000 _| Mean Absolute Error 22035.76
Mean Abs. Percent Error 17.99876
200,000 Theil Inequality Coefficient 0.138344
Bias Proportion 0.268697
100,000 _| ) .
) Variance Proportion 0.589220
0 e Covariance Proportion 0.142083
=TT T T T T ’ )
1975 1980 1985 1990 1995 2000 2005 2010 2015 Theil U2 Coefficient 0.929887
Symmetric MAPE 19.84934
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Year Predicting
2020 329359.3
2021 354592.8
2022 381759.3
2023 411006.9
2024 442495.2
2025 476395.7
2026 512893.3
2027 552187
2028 594490.9
2029 640035.8

E-views gl Gl e e 2l dalill slac) (e jauadll

——

'



Yory Jo¥ Al Ay jatl) & gad) g il al) ddaa

aa Yl laal il 8 A st e lial Lasbioay ity Aall 5 o3l J ol ks JNA (ye
Gl s e e Lgtaalie 5 llia G aai (53 gad)

1,600,000

1,400,000 |

1,200,000 |

1,000,000 |

800,000 |

600,000 |

400,000 |

200,000

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

|
ARIMA(1,1,1) z3gail 4yl aill A8 3 gaa (A) JSi
E-views gl Gl jae e 2l Gald) dlae ) (e 1yl

XE - +2S.E. |

LS el e 3330 sad anie A3l gall e lially 45l adll plall olai¥) o o3lel JSAN ca sy
:\Am ‘;9‘2”5 ‘;m‘}“ ugd:j\ QZLJBJ}:.A;.A U)SS (6Y~Y‘\) e\;d\ ‘;1;\.@_1 W\ e:\sl\ c_m; u\ L;ju
(%90) 48 (5 giua

;@.‘dﬂm
b Lasd il aal pandli oSy

Y Al e 5s Al ie Ay e Sl AL gl 2y RSl e 51 AL )

Dmbaall o By Ay ginae 40 A allaal) e oY ldg ARIMA (1,1,1) 8 JiaY) zasaill Y
(R?) 1=l eladd 4a 15 (AIC,SC,SSR)

Lo yall ASLeally Jleal) sl il 8 4 sl Cleliall gUad daalue 3 35 cllia ¥
A g

1k o)
A Ol Gy g Al DU acall 55 Al sl cile liall gy alaia )
Ayl ASlaally 44l gl e Luall plad i o Al 4l cadlud aladin Cpialll s e Y
Az groal
Adtiag Jgo e dllee lal ja el aY oufialll G Y

Ydo

——
| —



Yory Jo¥ Al Ay jatl) & gad) g il al) ddaa

al
Y e g0 gmnd) (5 58 sl il adiga
https://www.sama.gov.sa/ar-sa/EconomicReports/pages/YearlyStatistics.aspx
LSV A ) Clla®Y) skt & W )eas Ay eail) delicall adly (YY) o cCnsing Y
ugililly  LolaBiy  adell () awdll Y dael Lilwi¥l,  delaixY b/ ol
www.as|p.cerist.dz/en/PresentationRevue/552
AlaBY) g5l plad ey gl (305 ASLadl) Ay il chleliall (Yo VA) A0 48 e ¥
L stbe cclal Hall g il slaall S ya
Gl g e g st 4
8 Al il cileLial) g Uadl LY Al 4pabial 5 dglaan) dul 50 (YY) G5 cane 5 8 o lindl 0
Gl S 4SS P oY Sl Koo Y9 oY) Joall aled) gaizall X NY — VAV adll (31
A1 2l &I
sl all g a8 e Jlee Y laal g (Y01 9) Ban dd e 1
Ke ban (Vb)) Lo ) Jedleall Cyonl) Julaill 6 adia  (a¥ 00 - AVEYT) (s csslad Y
0 Ua s allue dllall daals calad) il
b il e lilaal) Al ClSE Filaiy 3Sua- S s zilad ladinl (Y1) & cada A
A elan ¥ woall Ggileasd Gl eizel | agadl o)) glaill Al Judlal)
S RRRVER VRVRTCRR D WO S PR R VAR 94 IR VSO RSP0 1/ s W,
https://www.researchgate.net/publication/355445782 astkhdam nmadhj_bwks-
inknz_wnmadhj_alshbkat alsbyt alastnayt lltnbw fy alslasl alzmnyt Use of Bo
X-
Jenkins_and_Artificial Neural Networks Models in_Time Series Prediction_for
Sudanese Agricultural Sect
L 310U Gloall Gam Sl pde iy hlaall Gild (Y0)10) 4 cdenay g oisle 4
(V) 22l (V) alaal) | Lol 2 plell o] g dae, YiSime (1S 53 damngia aladiuly
Falai g Lguuhill dga gl po dpio U Dl (Y44Y - 2YEVY) Jald il g Calli ¢ calie )
Y N il sl Sl g pmad ¢l Sl ji€ian S
A0 gmaall Ay yall ASLaall 3 agusl) Sl il die 3 Al Qs (Yoo ¥ 2 1Y €)= caliadl V)
Ne VYo <3 Y s obaidy) - iy jell v cllall deals dao 3uSim- S 5 dangie aladiuly
VO VY Lo Bl g e g <l 2 N Y
AN Ga i ‘?U° Y
sl A pl jall & CO2 Jle lilanly il yiSia- S s daagie aladiul (YY) )addls V€
TN/ VYY) 20l O Y aladll | coliaBY) el Sl o dlae Y VA V40
Gl aa je 7 caliall Vo
e sobudly sl b umd) Ghially 3Sia- (S5 485k Aladiel (YVY) o cilaas )1
(YY) cdibaan ¥ o slell £4) joll dnall Eyia 3 JuDld)

Y41

——
| —


https://www.sama.gov.sa/ar-sa/EconomicReports/pages/YearlyStatistics.aspx
https://www.sama.gov.sa/ar-sa/EconomicReports/pages/YearlyStatistics.aspx
http://www.asjp.cerist.dz/en/PresentationRevue/552
http://www.asjp.cerist.dz/en/PresentationRevue/552
https://www.researchgate.net/publication/355445782_astkhdam_nmadhj_bwks-jnknz_wnmadhj_alshbkat_alsbyt_alastnayt_lltnbw_fy_alslasl_alzmnyt_Use_of_Box-Jenkins_and_Artificial_Neural_Networks_Models_in_Time_Series_Prediction_for_Sudanese_Agricultural_Sect
https://www.researchgate.net/publication/355445782_astkhdam_nmadhj_bwks-jnknz_wnmadhj_alshbkat_alsbyt_alastnayt_lltnbw_fy_alslasl_alzmnyt_Use_of_Box-Jenkins_and_Artificial_Neural_Networks_Models_in_Time_Series_Prediction_for_Sudanese_Agricultural_Sect
https://www.researchgate.net/publication/355445782_astkhdam_nmadhj_bwks-jnknz_wnmadhj_alshbkat_alsbyt_alastnayt_lltnbw_fy_alslasl_alzmnyt_Use_of_Box-Jenkins_and_Artificial_Neural_Networks_Models_in_Time_Series_Prediction_for_Sudanese_Agricultural_Sect
https://www.researchgate.net/publication/355445782_astkhdam_nmadhj_bwks-jnknz_wnmadhj_alshbkat_alsbyt_alastnayt_lltnbw_fy_alslasl_alzmnyt_Use_of_Box-Jenkins_and_Artificial_Neural_Networks_Models_in_Time_Series_Prediction_for_Sudanese_Agricultural_Sect
https://www.researchgate.net/publication/355445782_astkhdam_nmadhj_bwks-jnknz_wnmadhj_alshbkat_alsbyt_alastnayt_lltnbw_fy_alslasl_alzmnyt_Use_of_Box-Jenkins_and_Artificial_Neural_Networks_Models_in_Time_Series_Prediction_for_Sudanese_Agricultural_Sect

Yory Jo¥ Al Ay jatl) & gad) g il al) ddaa

17. Mensah, Emmanuel Kwasi, Box-Jenkins modeling and forecasting of Brent
crude oil price, Munich Personal RePEc Archive, March 16/2016
https://mpra.ub.uni-muenchen.de/id/eprint/67748

Y o srs @l daala s e gl | s YV puiill (b o(aY 00 - AVEYY) & g VA

http://www.abarry.ws/StatisticalForecast.pdf

RELV S SRR EN

20. Mustafa, I. K & Jbara, O. K, FORECASTING THE FOOD GAP AND

PRODUCTION OF WHEAT CROP IN IRAQ FOR THE PERIOD (2016-2025),

Iragi  Journal  of  Agricultural  Sciences  -2018:49(4):560- 568,
https://www.researchgate.net/publication/327362175

(8 A il Al A jlia (500 ) slaiBY) 8 Copanll 4000800 5 sandl) a8l 5 (Y0 1Y) ¢ aDl Y

OY) 2l A il sl Colwes 30/ f  dlae (Y YNy 3 ydl)

https://www.researchgate.net/publication/341518128

g e g cdala YY

(Bl g e ) Agla XYY



https://mpra.ub.uni-muenchen.de/id/eprint/67748
http://www.abarry.ws/StatisticalForecast.pdf
http://www.abarry.ws/StatisticalForecast.pdf
https://www.researchgate.net/publication/327362175
https://www.researchgate.net/publication/341518128
https://www.researchgate.net/publication/341518128

4l Sl cpaiial) aldl 4l sadl) clelial) pUal! laay) Aaal) gilil)

400 grad) Ay ) AStaally

-

Adad bwall

-

Y/

-

dadlcad

i/

s

4ad Lwall

-

Ll

s

dadlecad

Ll

1970

1997

1980

22412

1990

37635

2000

68290

2010

218171

1971

2194

1981

30150

1991

42134

2001

69206

2011

252003

1972

2392

1982

25841

1992

46064

2002

72975

2012

270180

1973

2918

1983

28162

1993

45074

2003

86267

2013

278071

1974

7866

1984

32679

1994

47343

2004

100254

2014

306189

1975

8301

1985

30029

1995

51359

2005

117466

2015

311215

1976

10462

1986

25069

1996

57965

2006

135471

2016

312160

1977

11232

1987

29247

1997

62350

2007

154959

2017

332901

1978

12445

1988

30180

1998

58094

2008

175100

2018

377806

1979

19067

1989

31346

1999

62800

2009

174600

2019

372893

——




