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75.70 10.68 9096 | 6281 | 1996
5181 19.22 10340 | 7411 | 1997
59.09 20.23 10887 | 6977 | 1998
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57.89 19.78 7074 | 4994 | 2004
15.83 1095 11659 | 5410 | 2005
62.47 19.20 10902 | 5060 | 2006
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(2.25) du das (e aals ¢(1.25) 230U dl (e ST a5 (1.85) JLaa¥) dad cualy . (gpuadll daill a5 dU
) 7 dgaill cBlalaa : (4)Jg2ad)

aldl) O aleal)
B Std. Error
2 (<l 1934.319 28.472 67.937 .000
BIBNREgE .003 .000 7.815 | .000
de g el Aalidl) 4.113 1.404 2.930 .000

Aoyl Glilal) e slaieYL SPSS zalinll Cilaie : jeadl
dad DA e dales S duginay @isall T Ladly paall Jlaad¥) zigal cOllee dad ) (4)dsan)) ol
Aadialy ol z3gaill (e (Aeg)jall Aaluall (pall dny0) Gupiiall Gaecat Gildl Jsanll g <0.05>Sig
Lilaa) @l e el gAY el
iz dsaill JSE macmy = 3gaill O alas i ey
y =1934.319+.003 x1 + 4.113 x2
(2.930) (7.815)  (67.937) T

g ral) daluall:x2 Bl das ix1 plY) pada iy idua
b 8l adly (ol 4113 ke Y] slayy sy U i deg)dall daliad) Baliy 4l Galud) z3sail G
2 0.003 sy Y] 2lay sasly digie dayd lakas Bl daya
;A atial) llaugially AN i) 7 il aladiouls AU Asblas A 3l Jgana plib jiil : 2-5
sl adiad clpaiall G ALl paal (Expert modler) 4apk alaaiils ARIMA(0.1.0) zagadl o)
0 Daie auigiag 1 Gy 0 L)l e 33 Jland) z3sai sag aDU zisaill Ladl b malipdl 5pd oAbl
cdsall miage a LS

ARIMA(0.1.0) igall duilaay) yulaall :(5)J s2all
g sl Clilias Ljung-Box Q(18)

Lo a5 4ilas) a0 .
st | gmalean | oy | a,a | 9
ARIMA(0.1.0) 755 36.123 12.718 18 808

Ayl Glilal) e slaieYL SPSS el Cilaie : jeadl
AV i) slefial &5 s b g3l 3l deg)hal) daluall e et 5 adl ) bl Jeand) il
dog)3all daliaall juaie of ias 1385 0.75 waaill Jalea daid il LS o el z35aill oo aiil) o 163,38 paal
o i L 36,123 Lokl zisaill b sladd) Uadll dovs Jaugie cily Bz ) B skl 0o %75 i
z35all Al S5 Law 0.05 <P-Value 5l so Lilsie layss o sl of ((Ljung-Box Q(18) _kaal
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ARIMA(0.1.0) gisais dalill cdlalaal) :(6) Jsaal

Estimate | SE T Sig.
pr- zlay) No Difference 1
Model 1 ransformation
dablidll No Delay 5
45,5« | Transformation | Numerator | Lag 958 | .247 | 3.877 | .001
0
Difference 1

g yall QL) e slae YL SPSS gelill Cilajie 1 jrad)

Y AV i) sbesialy (Aaluall) e Cpacal @ G iall 2 3saill Clabes Galadl Joaall
Adlan) Ay e

iz dsaill UK maay z 3sall allae i aay

Y = 0.958 X1 AR(0)

Ao g jall daluall paie i X1z Y] e 1Y idus
:(MLP) clial) amia duiguanl) Al £ dgad aladialy LB Aiblas B Al) Jguana Ll Gl

IBM SPSS ) dilasy) Laanll slasiul (Perceptron MLP) culadall saxaie Ludaaill sasgll aladia)
%o(79.3)dunsty il Ala e b A 23 il pladial 5 Cum clgliy lad)y Agrasl) AKAN 350 ol (20
(7) Jsanll B mase 5o LS %(20.7) Aoty LAY A jal Slgics 6

Aiguanl) A8l b dadleal dles Gl (7)J gan

N Percent
Sample Training | 23 79.3%
Testing | 6 20.7%
Valid | 29 100.0%
Excluded | O
Total | 29

SPSS zealin alainls dispanll A Cilajia 1 jiadl

) i) chaiad) sae o JAaY) dada 8 Claagll sae dxguaall KA Joa ilaglaa (8)dgaa) Gan

¢ dalgall Sligien 230 Jaa] ) 28LaYL (@bl Johagll phall clays Tasie cdegyhall dabesdll oz oY) din

e LS Aalall ce 5313 Gy ) e (6 iind Yy aalaill Ciligicne (re 28 (< Aliadia Bang oLAY Ay
il dda B Basly sas GlliSy dpdall Addall A Basy Basg LS S ¢ Jiadb cdadaill Glebhal (e 2l

LY Ll ginens 39a3 duddall dadall 8 dasiis 41K (gl JLll ) (Hyperbolic) alal alassu) &

A Al ax s ABEAD Jlgally 1o Ggasd alsa b s S ol A3 (e Ak Jlg
c —C

e - 3
y(c) = tanh (c) = prprp + Bias

JbaY) dalas : Bias il cpsiall 1€ el yuiall 1y Gua
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sliadal) Basaiall driguanl) ASEN Jga claglea :(8) Jgaadl

Network Information \

Input Layer Covariates 1 Y
2 Area
3 Te
4 Rain
Number of Units? 4
Rescaling Method for Covariates Standardized
Hidden Layer(s) Number of Hidden Layers 1
Number of Units in Hidden Layer 12
Activation Function Hyperbolic tangent
Output Layer Dependent Variables 1 Pr
Number of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function Identity
Error Function Sum of Squares
a. Excluding the bias unit

-SPSS zaliy aladinl dyiguaall ASUAN Cilajie 1 jradll

aie JS g Jaiyn Ay ay il il Ak b (AUaiall 1) saladll A1) (Identity) aal aladsud 25 LS

P Al AL aas g e genall Gui Laa il Jlaally Jlaall 05 o caniy

y(c) = ¢ + Bias

Al sdlaljiall Mall (e laadal) A5 AS0G e Hle ag Lisuan) ASAN djlerall duigl (1) Jabadal)
S clida i sasly ladally cdlasal)l Gk o el IS8 G oKa DAY didag ¢ Aadd Ak ¢ JlaSY)
S Aigraad) LAY oKk A k) & AT disas D3 S Al gl Baaly dile S daas A3 S L3S
dpide Al cApiadl) Aluld) Glily (e Glasteal) (A CBlAD ddka L lgin Ol Lo Gad AR i )
lopen oty ¢ Bpaiall Batall 3 3 JISoY) Qs (po ) L Byuicna U pdgiig 2 DAY Ak iy cilagleal) pellas
1A JasessS Q)1 138 a5 oty daly o) 2 Y latiall Ailia) w5 sess 8235l ABY) degana A5 ¢ VL
& WS cduadall dadall 4 Jaais S (Hyperbolic) allal aladiul &5 Gus( Jadal) diday ) Ldad e Lol

CJSEN b mange s LS Cilajaal) Ak i (Identity) ) plasad
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Synaptic Weight = 0
- Synaptic Weight < 0

5

Hiddan layar activation function: Hyparbolic tangent

Output layer activation function: Identity
(Perceptron MLP) cliual) sasaia dxiguanl) Al 4 jlara :(1) Jakadial)
daadial) duiguant) AU 7 igai (adla 1(9)J gl
Training Sum of Squares Error | 2.890
Relative Error | .263
Stopping Rule Used 1 consecutive step(s) with no decrease in error?
Training Time | 0:00:00.01
Testing Sum of Squares Error | 1.662
Relative Error | .677

Dependent Variable: pr
a. Error computations are based on the testing sample.
-SPSS zealiy aladinly 4 guaal) ASAN Cilsjie 1 1l
Jhzaly canal (e S L ) e Ui a5 HLaaY1y oyl iy Glam Cilaslas ¢ (9) dsaall

Gl Alaye 8 Ladl) Cileye gsame il G oyl dlaje DA AN Lol ) Uadll ity of Ly Al
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Abstract

The aim of the research is to compare the traditional predictive models
using the multiple regression model, the (ARIMA) model and the
neural network model in terms of the predictive ability of tobacco crop
production in Lattakia Governorate using some statistical criteria as the
mean of the errors of the estimated model and the average differences
between the real values and the expected values for each model. The
research relied on the data of the annual agricultural statistical group
for data on production, productivity, and cultivated area during the
period (1991-2019) in addition to data on temperature and annual
precipitation, where agricultural production was adopted as a
dependent variable (production year, cultivated area, average annual
temperature, and average rainfall annual) as independent variables. The
stepwise multiple regression method was used to estimate the
regression model, the Expert Modeler method was used to estimate the
ARIMA model, and the multi-layered module (Perceptron MLP) was
used to build the neural network model and test its accuracy, as 23 years
of data were used in the training phase. at a rate of (79.3)%, and 6 years
for the testing phase with a rate of (20.7%).The results of the research
showed the superiority of the neural network model over the regression
model and the (ARIMA) model in terms of predictive ability using the
mean squares of errors criterion for the estimated model and the
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criterion of the average differences between real and expected values,
where the mean squared error was (1.66) using the neural network
model versus (4.47) Using the regression model and (36.123) using the
(ARIMA) model, and the average difference between the real and
expected values using the neural network was (1426.48) versus
(1451.16) for the regression model and (1623.73) for the (ARIMA)
model.

key words: production, tobacco, ARIMA, multilayer neural network
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