Tishreen University Journal for Research and Scientific Studies - Biological Sciences Series Vol. (45) No. (3) 2023

Forecasting wheat production
in Syria using artificial intelligence models

Dr. Majd Namaa’

(Received 2/5/2023. Accepted 20/6/2023)

O ABSTRACT 0O

The research aimed to compare between the regression model and the multi-layered neural
network model in terms of the predictive ability of the wheat crop production in Syria
using some statistical criteria such as the mean squares of the estimated model errors and
the average of the differences between the real values and the expected values for each
model, in addition to predicting the crop production during the period (2023-2030)

The research relied on the statistics of the World Food and Agriculture Organization
(FAO) for production data and cultivated area during the period (1990-2020) in addition to
data on temperature and annual rainfall, where agricultural production was adopted as a
dependent variable (year of production, cultivated area, average annual temperature, and
average annual precipitation) as independent variables.

The stepwise multiple regression method was used to estimate the regression model, and
the multi-layer module (Perceptron MLP) was used using the statistical software (IBM

SPSS 20) to build the neural network model and test its accuracy, where 23 years of data
were used in the training phase (percentage). 74.2%, and 8 years for the probationary stage at (25.8%)

The cultivated area occupied the largest relative importance in terms of influencing
production according to the regression and neural network models.

The research results also showed the superiority of the neural network model over the
regression model in terms of predictive ability by using the standard of mean squares errors
of the estimated model and the standard of average differences between the real values and
the expected values, as the average square error was (0.32) using the neural network model
compared to (3.49) using the regression model The average difference between the real and
expected values using the neural network was (397128.1) versus (3186642) for the
regression model.Keywords: human development index, evolution, its sub-indicators, Syria.
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il Samiall Ayiguanl) AN Jga cilastea .(6) Jgandl

Network Information
1 z Y A
. 2 sl
Covariates
Input Layer 3 Hhal
4 U shagl)
Number of Unitsa 4
Rescaling Method for Covariates Standardized
Number of Hidden Layers 1
Hidden Layer(s) Number of Units in Hidden Layer 1a 3
Activation Function Hyperbolic tangent
Dependent Variables 1 zwy)
Number of Units 1
Output Layer Rescaling Method for Scale Dependents Standardized
Activation Function Identity
Error Function Sum of Squares
a. Excluding the bias unit

.SPSS gealis aladialy dxiguanl) AGUAY cilajda @ jdaall
aie S lgd iy Al ay cula il dade 6 (AlUid) ANal of salaall A1) (Identity) Al aladiul 5 LS
2 A AL et Al e genl) (i L Jilial) Jladlly sl o6 candy

y(c) =c + Bias
¢ Jlasy) digda sila el diall e coliglall A AS e Bl s A gl 30N Aylend) Luigl (1) Jaladal)
DAY Al ¢ Ads dagds

Synaptic Weight > 0
~— Synaptic Weight <0

Hidden layer activation function: Hyperbolic tangent

Output layer activation function: Identity

(Perceptron MLP) cilial) 3asaia dxiguant) A0l 4y jlara (1) Jaladal)
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LS cdiad) dsdall & Laiss A1 (Hyperbolic) alall alasin) & Cus( Japdaill diday ) dadad je daaly)
Sl s s LS cilajidl dade 8 (Identity) a4 aladiud 2

p2iiusall A sumnl) A0l 3 5ad Canen Alfsall il paiall Lppasil] LpaaY) (2) Jabaiall eiagy LS

100%
|
1

%

Importance

Mormalized Importance
04

[k

|

Agiguanl) Al £igal cun A (B el ) B Byisal) Cpitiall Apandl) ApanY) (2) Jakadal)
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Alaye J< Tt Claiye g ganas 30l B LYY ) Julee gadle (7) Jsad) gy

Laadiiall Ariguanl) AGA) 7 igal gadla (7)dgaad)

Model Summary

Sum of Squares Error 2.378
Relative Error 0.382
Training Stopping Rule Used 1 consecutive s_tep(s) with no
decrease in errora
Training Time 0:00:00.00
Testing Sum of Squares Error 0.328
Relative Error 0.098

z@YDependent Variable:

a. Error computations are based on the testing sample.

.SPSS galiy aladialy 4 guanl) ASuE) Cila jhia : jhaal)
) L)y Capal) (e JSTASEN e Uad aps LYY ol iy Gl Slastea ¢ (7) Jsaall oo
Gl Alaye b Uadl) cilagye poene il Cun ol Aaje DA AN Llls ) Uaad) daday of Loy
Aplie HlaaY) Ll dually J8 A< Uas ozl sall e zdeall 5y ) Uadd) a0l (2.378)
URY) Ala e Tam ohgat 25 Al Z3sai o e 1a g (0.328) capail) il de genas
s o el il Ayl 3Ll (py Alialiall —TG
tellal) Cilagye CVare Cua (e dllidl —1
saaxie dpisuanl) Al #3liy (ARIMA) zilais saiall laai¥) z35a) Lgal) 73kl G Alaliall s
1(8) Jsaall munse sp LS z3gar JSI e lladVl Cilagpe Jane Hlrs alainly (MLP) colakal)

Ll g alaill Blgl) o Uadl Cilape i ara (s A3 (8) Jgaadl

iippmall A 35l aaxiall syl zdgel Sl

0.32 3.49 SSsd) claal Cilanye ¥ ane

SPSS20 zlin cilajia e alaieYh Gl dhae) (o 1 jradll

Was Jame al Gum JlasiV) 2 3gaty 4l dypail) 280 Cun o Ussale G5 4 gumnl) 408N #igai el
A(8) Jsaall 8 (e sn LS lasiV) #35a1 (3.49) Uilia (0.32) i)
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