YXn (1) amd (Y e) dlaall Ligilally Aualay) astal) Alades _ Asalal) cilaally Gisall (ughls dasls dlas

Tartous University Journal for Research and Scientific Studies -Economic and Legal Sciences Series Vol. (10) No. (1) 2026

Ciplually laal) il ) N ani¥ly dwanl) IS g3l plaiiul
Ay goad) A Lisaal)

Al b 55560

2 g g 5L i)

(YoXn Ay Jaal apli—YoYe VoA Y gl &ub)
0 uedle O

o (Yoo YY) sl P (el eliall pladll oY st ehal ) Gl 13 Gaag
i) 23l (G pead diagie e Gl adely LA liall clhalally eliall sl &bl Je 55l
dady g ey ULl Hiead) e danbll ae Jabaall (NNAR) dielibhia¥) dpaall cilually 303
oliall gl dalus b oola aalp o @ RIS LYYV Gle s Al deliall cyasal
S BIVYY e deliall chplall dias cunidd) WS () @l e %9,07 ) BT 0Y e
ToAYe, ) ) dead eliall ol mlll Lecalsio Toad clgonill cjelily Auball 558 A %Y,
TOEYL0A de YaYV ga ol a5 ae %TY Gl ga Jaea YaVE Gle ud sl
Bl Aol st Lls B e oSl aalil Jbeid ) chalall Glds el Liw .oed Osbe
Tate Lldas ) adiiy salad) Lol ae Jabeilly Byiall e dpolai@l) lilall s 8 disgll # 3Ll
Ayge b eliall g ) (i) Sladliind ol ilubd) ailial
Ayges ¢ I ) chpanl) IS e licall chaliall (e liall ladl il :dalide clals

-a-JJ}“‘ @.ﬁﬁm‘ cu:v).uﬁ 2\&4\; cabaiay) :\_\E Jt;.a),d\} clanll r».é cl\lui *
Ay e AEDN ¢y i Arala QLB DS Aoyl 5 slian¥) and ool i **
:\4)‘,“ J«.éﬁd\ ‘w‘)ﬁu mt; cJL..aﬁY\ :LJS ‘:\.AA)J\J ;LA;Y\ (‘u.ug c(b\‘)_’:\SJ) L.gl: «L\L.u\JJ du:***

Y4




YXn (1) amd (Y +) dlaal Ligilally AalaBy) astal) Alade _ Asalal) cilaally isall (ughls dasls dlas

Tartous University Journal for Research and Scientific Studies -Economic and Legal Sciences Series Vol. (10) No. (1) 2026

Using Neural Network Models and Autoregression to Predict
the Domestic Product and Industrial Exports in Syria

Dr. Yasira Dribati*
Dr. Fatat sabouh**

Ali Fahed lIssa***
(Received 12/10/2025.Accepted 13/1/2026)

oABSTRACT O

This research aims to analyze the performance of the Syrian industrial sector
during the period (2000-2021), with a focus on industrial GDP and industrial exports.
The study adopted a methodology that combines Autoregressive (AR) models and
Artificial Neural Networks (ANN) to handle the volatile nature of the data and build

accurate forecasts for the studied industrial indicators up to the year 2027.

The results revealed a sharp decline in the industrial sector's contribution to the
GDP from 30.12% to 9.52%, while the share of industrial exports dropped from
17.23% to 3.61% during the study period. The forecasts indicated a modest growth for
the industrial GDP, reaching 65,825.01 million SYP in 2024 with an annual growth
rate of 2-3%, and a predicted relative stability until 2027 at 65,430.58 million SYP. In

contrast, export forecasts suggest a continued decline, albeit at a less volatile pace.
The study demonstrates the efficiency of hybrid models in analyzing unstable

economic data and dealing with its sharp fluctuations. It provides a useful analytical

framework for policymakers to develop strategies for revitalizing the industrial sector

in Syria.
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Null Hypothesis: GDI has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.740220 0.2326
Test critical values: 1% level -4.498307
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5% level -3.658446
10% level -3.268973
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Null Hypothesis: D(GDI) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.236149 0.0028
Test critical values: 1% level -2.692358
5% level -1.960171
10% level -1.607051
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Null Hypothesis: EXI has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.028583 0.1481
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
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Null Hypothesis: D(EXI) has a unit root

Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.929903 0.0000
Test critical values: 1% level -2.685718
5% level -1.959071
10% level -1.607456
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Forecast method: NNAR(2,2)
Model Information:
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Average of 20 networks, each of which is
a 2-2-1 network with 9 weights
options were - linear output units
Error measures:

ME RMSE MAE MPE MAPE MASE
Training set -6.423426 18257.89 12887.36 -1.519602 7.602139 0.4929644
ACF1
Training set 0.08906261
Forecasts:

Point Forecast
2022  63131.05
2023  64374.32
2024  65825.01
2025  66155.03
2026  65758.56
2027  65430.58
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Forecast method: NNAR(1,1)
Model Information:
Average of 20 networks, each of which is
a 1-1-1 network with 4 weights
options were - linear output units
Error measures:
ME RMSE MAE MPE MAPE MASE
Training set -6.04237447 58994.03 32180.21 -5.009997 2.351284 0.7946955
ACF1
Training set -0.1431244
Forecasts:
Point Forecast
2022  36413.95
2023  28526.29
2024  24756.25
2025  23318.97

2026  22824.30
2027  22660.39

(Y0 =Y YY) Dypdl AilanY) degenall o Ao YL R dinay Slajie 1 jaadll

S dpuae ASS Ve bugie axdi k) (NNAR) dpaall Gllll SN plasiy) z3ga
Ll Al 23 Gy do Jpeaall @hlall aoas S oolyl Al 11 -) A a0 e A
sl Gaulid

O ik 3l ) e zisal) O i Lee Vefe dadll el s(hawsidl Wasll) ME
el 038 Jansgiey Adedll aiill cha fan Jasss

Se Y re 5o ad (el Gladl Wil hugid MAPE 5 (el bugidl Uaal) MPE
Cos sl (o pdsall By pe 58 aw Lo cdiladl) sl Al Uadll digial) daal)l ghelsd ¢ sl
7 3saill il alaie) o Mllis %A ABally %Y ) & Uadl) dus caly

jlhe ua IS ok zisall of el 0V ded i(eusdll Glhdll Uadll dangie) MASE
sl (el 2 3sa

G sy 818 ale (€ Gala] i Gun ¢l Jaea oS5 Dt Ll adsy z3sal
OSa i) 8 el (Rl L hEG) 8 T o ey saaall Cagylall e Gays iy sla®y) of
Al i) gae o Gayn ld 8 ) @bl olai®) ZOaY) dsen Ll (S
G A Gl L L (gedl SlaBY) 8 Bpaiee cibaad )l clslall B adgidl aliasy)

\Ye



ﬂ:ﬁf}é‘a.mélﬁ)m X ‘_A;.d\ ?ﬂau\_a 5443“ A_5_'|\Al\ )\A;_:\Jb a:um:d\ A"_ﬂs.uﬂ\ r:\.u ‘;\.\Slm\

Syl Gl laally Aol ilghally . WY1 alisily Aaall Al e e 5puS Tl yilod
calall e Gl
Al cfabal) jutial cla ek o(¢) JSa

NNAR

—

Year

(Y=Y YY) D) Adlanyl de el o slaeVL R Ay cilajie 1 jadl
O i laa Yo ¥ ble 3y EXT a8 s paledl )l s (adaiiall 3)3Y) Jasll) g
ol il Gaglal) ol cladg ) el haaY) 13 LAl ety 8 5S @il sl Yz dsall
Adinyg dynac ASuE ¥ Jaugie adiin - 3saill L8y LIS (g0 (STg ¢ paind B Y0 ) 0 2xy (@laa) )
& zisadll A8 Bl il daadl dplly gl 8 hEGY) (e 4wl Al cbld) e
Apda @l O Claladl) dy)yainl

: il gilly gilil)
sl
Youuale %Y Y o Jeal) sl gl b e liall g Uil denlae unaly -

Yodo ale gl (ale VEAVYA (o dilhaal aiad b Tals Lalitsl g Uaidll ¢85 .Y 4 Y)Y Ale %4,0Y )
Yo¥Y ale 5l Ople TO,AEY L)

S Yt e %IVYY e chalall Jaa) (e daeliall @ paliall das cunids -Y
S YT ale 5l Gale £0AYY e e liall cfjaliall dalladll Al Caaliy YY) le %Y,
YaY) ale Bl Gsale £V,471

55 e Goagll z3saill 508 S5 Al dbad) L jdll sy djall duia il () &S v
5ol ) el Les «(MAPE = 7.60%) %4Y 5ol 485 ity Cas cail) e e liall o) mslilly
€ 38y Aliiad) alaladl aigiy eliall Asall mlll i dell bla) i) b - 3paill dle
Osle TO,AY0, Y L) AV, 00 OA) ‘é_:tual\ ‘?AMS\ sz\ @ %&,Y duny cavh gad B e
o Tagana Lt €y Lae (Y YY le G Gsale 10,6 Y0 ,0A e s il &3 (Y4 YE ale (ud)
davsgiall JaY) & eliall g Uil ol

Sl (Ao gl zasadll )38 2S5 Al Abad) duca @) sy djpall A @l (b 2 -t
G Say Lae «(MAPE = 2.35%) %9 A cialy L5, 383 s Cum )l e deeliall il alially
Aoy aS15 Rlidd) aBgis lgad b salall LD sty clpaleall adll e bl dadas b g 3sall

YY1



Tartous University Journal Eco. & Leg. Sciences Series ¥« Y1 (1) sl (1) saall duigilally LoslaiBy) ashall @ Gushsh daals dae

sk lae ((YOTY ale Gad gsle YYTTOYE L YLEOITA a) debiall clplall 4 %YY,A
Adsal) Glon) B (sl e licall ¢ Uadll aalss Al cbasill el )

il gil)

zisall dealgidl Cladgll Gslat s ga il gy eliall Uil A<n sl -
L B L dppe ian ) Al Biliad) de@l) @) cleliall e 5SH0 DA ge (YY)
(leUaill o3gl sl Ligailly acall dingi ae Adpally Ladal clelially 803y Lol clelualk
Al il Sl EE ein) (uen Al il Glgiae e g Usa ladll el ol el

S YV A L adgd) easll Cigl deliall clplall Al dagliul g -
Lppa e @l ae ¢ paaill diuasllly Sl Clelal) digads Bads dbisd gl e
cOpuaal S jan s
:2a)all

199 _me A golaidy) goill o eliall g Lhill gai 5 Y oYY .Gule denacanly) -
AVA=IYY AT 22l (49 alad) ¢ geae cslailly sl Lnalal) Amall (74 Yo
VO (Ghad ¢ e liall g Lhdll oo (goindl @l YA YY L (gypull (el Gl -
Laith 5 lgieslusy dypual] deliall (Y0¥ Chug casene tAa coulh ¢ ale gl -
=¥ d oY aaall £F aladll (byon Agilally Aol aslall Alide — 0y Aasls Alae (LolaBl/
XYY
PoXY=Yoor ol Djpdl dilasy) desenall XY oYY elasd <) il -
e (Badad
Yo (Bhed igpadl o licall g Lhill (gpiad] @il X oYY Lelaad el i) -
(Gopwilly IS Ana calal libiog el eliall g il 28l Y XY ol ud -
AAE—ETE () aaall (4 alad) ¢ Al
eliall g Bdll Suacll Lpaill xdly Lo YoV ol elgy cChug tcpall g e -
Mg (dngildlly dplai®¥) aslall dlide — doalall Gluhally Gigadl ()i daals dlae odyjpn 4
YoA-YYA () aaadl PV aladl
Koo (aha o i (oolai@y) ppdil) ¥ oYY LAl aghads L —
XX J) 08 V0 (Bhas sigppall o livall g Ladll GLoa Y YT L (Ghey delin Ao -
http://www.damascus-chamber.org/industry-challenges

—-PEREZ-ALARCON, A.; GARCIA-CORTES, D.; FERNANDEZ-ALVAREZ,
J.C.; MARTINEZ-GONZALEZ, Y. 2022, Improving monthly rainfall forecast in a
watershed by combining neural networks and autoregressive models, Environmental

Processes, U.S.A., Vol.9, No.3, 53.

-THE WORLD BANK. 2024, Syria Economic Monitor, World Bank
Publications, U.S.A., Vol.1, No.1, 50.

AR A%



P IV |l gl I a1y daael) ClSua =3 Hladid
bl € i Cbe =) = €l ) D% c &

-ZHANG, G.P. 2003, Time series forecasting using a hybrid ARIMA and neural
network model, Neurocomputing, Netherlands, VVol.50, No.1, 159-175.

YYA



