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Using neural network models to study
and predict the impact of oil derivatives
prices on the food costs of living for

Syrian families
Dr. Izeddin hidar!
Zain al Abedin Najdat Nasra?

ABSTRACT:
The research aimed to study the impact of oil derivatives prices on the food
costs of living in Syria (from 2014-9 to 2023-3) by designing two models
using neural networks, measuring their accuracy, comparing their results, and
predicting through the best model the costs of living for the Syrian family.
In this research, we have built a neural network model using the Radial Base
Function network RBF (8—9—1), and built a neural network model using the
multi-layer perceptron network MLP (8-6-1).
It was found that the non-subsidized gasoline price variable has the greatest
impact on the food costs of living for the Syrian family according to the two
models, as the MLP model excelled and gave better results and a high ability
to predict the food costs of living for the Syrian family according to the
statistical standards MSE and RMSE. It was adopted to predict the time
series of the monthly food costs of living for the Syrian family. During the
next 12 months, from April 2023 to March 2024.

Keywords: Back propagation neural network, radial basis function
network, oil derivatives, food cost of living.
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28048 | 1283 | 1283 | 1283 | 1283 80 | 80| 115| 115 2014
38359 | 1783 | 1783 | 1783 | 1783 | 125|125| 150 | 150 2015
54955 | 2500 | 2500 | 2500 | 2500 | 180 | 180 | 195| 195 2016
66365 | 5000 | 2500 | 5000 | 2500 | 300|180 | 225| 225 2017
80585 | 5500 | 2500 | 5500 | 2500 | 300 | 180 | 225 | 225 2018

120820 | 6000 | 2650 | 6000 | 2650 | 300 | 180 | 275 | 275 2019
223105 | 6000 | 2650 | 6000 | 2650 | 293|180 | 420 | 220 1-2020
223105 | 6000 | 2650 | 6000 | 2650 | 293|180 | 420 | 250 3-2020
223105 | 6000 | 2650 | 6000 | 2650 | 650 | 180 | 650 | 450 | 10 -2020
437750 | 6000 | 2650 | 6000 | 2650 | 650 | 180 | 670 | 470 1-2021
437750 | 9200 | 3850 | 9200 | 3850 | 650 | 180 | 750 | 750 3-2021
437750 | 9200 | 3850 | 9200 | 3850 | 650|500 | 750 | 750 8 — 2021
437750 | 49000 | 30600 | 9200 | 3850 | 650 | 500 | 750 | 750 | 10 - 2021
437750 | 49000 | 30600 | 42800 | 9991 | 1700 | 500 | 2500 | 1100 | 12 - 2021
567140 | 49000 | 30600 | 42800 | 9991 | 2500 | 500 | 2500 | 1100 5-2022
567140 | 49000 | 30600 | 42800 | 9991 | 2500 | 500 | 3500 | 1100 6 — 2022
567140 | 49000 | 30600 | 42800 | 9991 | 2500 | 500 | 4000 | 2500 8 - 2022
567140 | 49000 | 30600 | 42800 | 9991 | 3000 | 700 | 4900 | 3000 | 12 -2022
566450 | 49000 | 30600 | 42800 | 9991 | 5400 | 700 | 4900 | 3000 2-12023
566450 | 51000 | 32000 | 45000 | 11500 | 5400 | 700 | 4900 | 3000 3-2023
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N Percent
Sample Training 71 68.9%
Testing 32 31.1%
Valid 103 100.0%
Total 103

spss G.AUJg Al yae 1 Hadll

ANy 8 Ane 71 aadiul dus 100% dpedy @bl apes aladin) 2
bl e 31.1% Ay 4030 Hlad) 4 dne 32 5 @bl (e 68.9% Ao

A guanll AN GL 6 (3) &) s

Network Information

Input Layer Covariates 1 P52 (i
2 psee e (i
3 psede il
4 psee g Sk
5 e e
7 psede e e e
8 psede yt clia
Number of Units 8
Rescaling Method for Covariates Standardized
Hidden Layer ~ Number of Units 9%
Activation Function Softmax
Output Layer Dependent Variables 1 A010al) Al dalss
Number of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function Identity

Error Function

Sum of Squares

a. Determined by the testing data criterion: The "best" number of hidden units is the

one that yields the smallest error in the testing data.
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Hidden layer activation function: Softmax

Cutput layer activation function: ldentity
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agla 8 3aaly A4y Bias il ) AdlaYl Aedll Aglll 8 48l sde
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Aspanll A8l Hlials S lee Gadls (4) o) Jsaa
Model Summary

Training Sum of Squares Error 1.203
Relative Error .034
Training Time 0:00:00.02
Testing Sum of Squares Error .878%
Relative Error .047

Dependent Variable: 4l Alul) 463
spss Ga\.'u_)g Gl i :J.\..A.A\

1.203 i) A 4 o UadY) Glagye goane o Wl iy (4) o8 Jsoal) (e
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o o Ju lee syua ol o2y 0.047 e Uadll adg 4y 0.878

.G..J}A.ﬂ\
Parameter Estimates .suaall 481 & Clabadll &y (5) o) Jaa
Output
Hidden Layer? Layer
H1) HE@ HE H@) HE) HE) HE) HE) H9) y
Input  x1 -526  .322  .322 2.801 3.509 .818 -.429 -.265 .222
Layer x2 -521 -037 -037 2594 3.322 1582 -435 -221 -.053
X3 -702 1.817 1.817 1.817 3.172 1.817 -351 -351 -351
x4 -607 .078 .078 2.507 3.164 1.719 -422 -182 .078
x5 -692 131 131 2.392 2.392 2392 -351 -311 .020
X6 -582 -.081 -.081 2429 2429 2429 -383 -.320 -.141
X7 -519 -310 2199 2.199 2199 2.199 -432 -422 -338
x8 -583 -.184 2190 2.190 2.190 2.190 -.424 -374 -231
Hidden Unit 061 .053 .053 .053 .053 .314 .053 .146 .161
Width
Hidden H(1) -.795-
Layer H(2) 1.301
H(3) 1.301
H(4) 1.986
H(5) 1.985
H(6) 1.815
H(7) -.766-
H(8) .090
H(9) 1.338

a. Displays the center vector for each hidden unit.
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IS s jaall Aipday 4l dklly A Ak aladiuly 5l
H (1:1) = =0.526 X1-0.521 X2-0.702 X3-0.607 X4-0.692 X5-
0.582 X6-0.519 X7-0.583 X8
H (1:2) = +0.322 X1-0.037 X2+1.817 X3+0.078 X4+0.131 X5-
0.081 X6 —0.310 X7-0.184 X8
H (1:3) = +0.322X1-0.037 X2+1.817 X3+0.078 X4+0.131 X5~
0.081 X6+2.199 X7+2.190 X8
H (1:4) = 2.801 X1+2.594 X2+1.817 X3+2.507 X4+2.392
X5+2.429 X6+2.199 X7+2.190 X8
H (1:5) = 3.509 X1+3.322 X2+3.172 X3+3.164 X4+2.392
X5+2.429 X6+2.199 X7+2.190 X8
H (1:6) = +0.818 X1+1.582 X2+1.817 X3+1.719 X4+2.392
X5+2.429 X6+2.199 X7+2.190 X8
H (1:7) = -0.429 X1-0.435 X2-0.351 X3-0.422 X4-0.351 X5-
0.383 X6-0.432 X7-0.424 X8
H (1:8) = -0.265 X1-0.221 X2-0.351 X3-0.182 X4-0.311 X5~
0.320 X6-0.422 X7-0.374 X8
H (1:9) = 0.222 X1-0.053 X2-0.351 X3+0.078 X4+0.020 X5-
0.141 X6-0.338 X7-0.231 X8
Y = -0.795 H (1:1) +1.301 H (1:2) +1.301 H (1:3) +1.986 H
(1:4) +1.985 H (1:5) +1.815H (1:6) ~0.766 H (1:7) +0.090 H
(1:8) +1.338 H (1:9)
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Independent Variable Importance

Normalized

Importance Importance
ase e () 131 77.1%
psede g Cnb 170 100.0%
psede &gl .143 84.4%
pscde e Gigila 111 65.4%
e e .108 63.6%
ebia e .108 63.5%
psede e e e 122 71.6%
psede i clia jle .108 63.6%

SPss gbin Gla yha 1 Huadll
o byl 8 i) @l ysiall Al 3l yass gl (6) o) Jsaadl (g
) )
Al il dgel) Leadd L) I (3) 8 2

Normalized Importance
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Importance

Spss gl Gla i T ladll
S A i) aal W i (3) 4y Sl auls (6) o) Jsaall PA
anibe Ll e o Il dyysad) 53 2010 Llpead) IS e i
100% Gty chyiall G dpeal G ol Al aseadl ye Gl e e

ra e 4ol ¢ Ahe)) D) Gl e il el STl e Jy L

119



Ll Ldpal) Cadlss do 4 dadil) cliidiall jlad i A ol 435 gauant) UL 7 3l aladial
L Sl g A gaadl 8 DM

aly T7.1% dausy ageaadl il jmaw puie 4y «84.4% Aty asene gl
22 Sl e 4l 71.6% Gy pyeadl it il AN e e
g el S sy e D e e 4 (65.4% Aoy apeal
.63.3% Ay elia Hle jmu e 4y 63.6%  ascndll

A3l 350 e Lo il Y A li Zuledl) Y A ey s JBG5 L Ledy
140 guaal)

600000 — Fsad (el eoiiall adll g dolaall JaISHN oy 45 580 (4) A8 JS
43 guanll 4,00
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200000
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0
w 0 0 o y 5y v > > > £ £ <L o o T s s s s > > >
rrrrrrrrrrrr > > > > > > > > I >
> > ;:y ;y > y».kr;»)»):;;):
dld Ll ddd Sl d S S

e i lin 1] ) e 2]
word e dldic) calldl dlac) e 1 jaadll
FIRA || GS}Q P (e L 3y2a4l) ﬁﬁ\ <yl galdl Gal.}.d\ JE PR e Basdl
KA sae Ao Ju g cduhall Clg {;L:.Al Aalagl) ("‘ﬂ\ (e A guasl)
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relidal) adaie (g i) dpmant) ASpa0) aladialy sl zigal ol 1Ll
Adsnanll AGAN zigad sl MLP Glidal) saatie (g fmpl) 2S00 aladial o
cablall jlaa¥) Julal dae il aY)

A snan]) GISLEN #3003 Ay ylara —

t b LS MLP (8-6-1) dsasl) ClSuill #35as dpylare Jiai

Slo i) chsidl Jid Sl e sie 8 (e zisall o redlaa) S
Aadlae) &5 Al bl Gl

lag saslgll dgal) dadall & sie 6 8 dal) Aadal) i sdgal) clidall sic
sle el el claliial Caua aadiall el saday sl eaand aokiiug el
bl e Gl e as )8

Agysudl ABlall AJKH A0000 Alpal) 4605 1y b cilapaall itz Al dids sic
Ay sl 5ll

14 guanl) ASAN st A0 —
A0a)) 8 derdiivaall HLEAY 5 Gl L) (7) A8 Jsaa
Case Processing Summary

N Percent
Sample Training 71 68.9%
Testing 32 31.1%
Valid 103 100.0%
Excluded 0
Total 103

Spss G.A.':).; Q\A)M :)J..A.d\

A Capn 8 Ae 71 aadiul s 100% Aty UL pea aladi) 3

bl (e 31.1% Ay 3 L) L die 32 5 bl (e 68.9% s
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4 spanl) 4820 U Sa (8) A s
Network Information

Input Layer Covariates 1 psede (R
2 psede i (pik
3 Y et B
4 psee e Gl
5 o e
6 elia e
7 psede e Ay e
8 psede e olia e
Number of Units® 8
Rescaling Method for Covariates Standardized
Hidden Layer(s) Number of Hidden Layers 1
Number of Units in Hidden Layer 1° 6
Activation Function Hyperbolic
tangent
Output Layer Dependent Variables 1 40030 AL) Adlss
Number of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function Identity
Error Function Sum of Squares

a. Excluding the bias unit
Spss G‘“U)" Q\A)M :JMAM

Oe COlAA dide S Gua Agisuand) 4G Gl miag @il Jsaall
Cuw (sl Baaly 48d Al e S0 Aal) Akl L) dlfiue Glpatie Sl
e bl Ay Bias  jaadll s ) Ala) (el @laag) Gliguac
Aoy sasls s3ie (e S Slajaall Ak 3,391 dsdalls (Hyperbolic tangent

Identity a lgd deriinall Loyl
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Hidden layer activation function: Hyperbolic tangent

SPss abin Cila e 1 Huadll
4wy Bias culill I Ayl aoMaall dah (s e ‘;_al.a'} G52 bl JSE)

dah 8 3aaly 43y Bias cwulll ) ddlaYl 4eal) dgdall 8 dea sae

Ll Al

A guaall AS0AN ) 5 X dplee (adle (9) A Jsoa
Model Summary

Training Sum of Squares Error 1.304
Relative Error .037
Stopping Rule Used 1 consecutive step(s) with no

decrease in error®

Training Time 0:00:00.00
Testing Sum of Squares Error .660
Relative Error .035

Dependent Variable: 4l alul) 245
a. Error computations are based on the testing sample.

spss el Gla 3 : )l
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1.304 ) A 3 e UadY) Gilagye goane o W iy (9) o) Jsoal) (e
DlaaY) die 8 e UadY) Cilegye gsene cuilS Laiy ¢0.037 g tadll g5 G

o o Ju les sysua ol o3y 0.035 Led Uadll adg daas 0.660

.z sl
A guaall A0 E ‘;éc_al.dul\ Gl _uasi (10) fé‘)d«“*
Parameter Estimates
Predicted
Output
Hidden Layer 1 Layer

Predictor H(1:1) H(1:2) H(1:3) H(1:4) H(1:5) H(1.6) y
Input Layer (Bias) .352 122 414 -.468 610 -.062

x1 -.059 .812 219 -.448 .300 .001

x2 .309 .329 460 -180 1.026 -.371

x3 -.255 .184 -.129 -.051 .093 .149

x4 -.298- .266 -.322 -.070 406 -.211

x5 .014 -.102 -.509 .260 .793  -.560

X6 .012 119 .006 .143 440  -419

X7 -.361 .320 .239 -.160 -.078 -.057

x8 -.276 447 -.054 .296 -.129  -.483
Hidden Layer (Bias) 321
1 H(1:1) .288

H(1:2) .363

H(1:3) 165

H(1:4) -.029

H(1:5) 1.086

H(1:6) -.427

SPSS el Gl a1 )
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Zaglall 3 deally DA Aide b 2kl G AL Y seda Galad) Jsanl)

o) Baie G )ld ila il Aida 8 dally Al A8da 8 Nall (g (Al

SV 3280 5slls —0.035 (sl Agal) Zadall 3 ) sasally XT JsY)

10.321 (sl ilayadd) ke s 4al) daal)

p IS s el Ak g L) dagdally DA dia pladiuly sl

H (1:1) = 0.352-0.059 X1+0.309 X2-0.255 X3-0.298 X4+0.014

X5+0.012 X6-0.361 X7-0.276 X8

H (1:2) = 0.122+0.812 X1+0.329 X2+0.184 X3+0.266 X4-0.102

X5+0.119 X6 +0.320 X7+0.447 X8

H (1:3) = 0.414+0.219 X1+0.640 X2-0.129 X3-0.322 X4-0.509

X5+0.006 X6+0.239 X7-0.054 X8

H (1:4) = -0.468-0.448 X1-0.180 X2-0.051 X3-0.070

X4+0.260 X5+0.143 X6-0.160 X7+0.296 X8

H (1:5) = 0.610+0.300 X1+1.206 X2+0.093 X3+0.406 X4+0.793

X5+0.440 X6-0.078 X7-0.129 X8

H (1:6) = -0.062+0.001 X1-0.371 X2+0.149 X3-0.211 X4-

0.560 X5-0.419 X6-0.57 X7-0.483 X8

Y = 0.321 +0.288 H (1:1) +0.363 H (1:2) +0.165 H (1:3) -0.029

H (1:4) +1.089 H (1:5) —0.427 H (1:6)
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Independent Variable Importance

Normalized

Importance Importance
pIs e (N A71 62.6%
pseda i Cp i 272 100.0%
psee &gl .012 4.3%
pseda pé Gigile 139 51.0%
S e .199 73.1%
ela e 165 60.5%
psede e e e .005 1.7%
pseda ye elua jl& .039 14.2%

Spss el Gla )3 : )l
Sle Lyl 8 Al criall Al daaY) paas ki (11) &) dsaall e
.@\l\\ ),q\iid\
A3l ol urid Agpasil) Lpa S Sl ikl (5) o8, JS)

Normalized Importance
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Importance
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i) i) aal Wty (5) 4y Sl auplly (11) a8y Jsaad) DA
Limall (gsiue e s dyysud) 5 A0 i) Calis e g Al
fiy il C Apeal s el Al asead) e il see e o anii

ady ¢ A8 Liadl Gl eyl clsid) STl ey b «100%
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:RBF #35ai

23 5a (pe RIS 5 Aladl) RAISH) (s S e (7) S8 JSA)

700000 . . e
RBF zisai (e 4dSill yMLB
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word e dldie) calldl slac) e 1 jaadll
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RBF z35ai5 MLB z3sai o &5ladl) (12) o3, Json

MLP &isus RBF 4. L)) 4ag
sl e oyl e -1 caseadl ye ol jew =1 | SV algall
csall W jes =2 sl Gl jew =2 | el 8 b
casedall G5l e =3 casedall il e =3 =l
cgeluall Sl s —4 el e e e s —4
cesedl e Gl jan =5 casedall ye Ggilall s =5
1365006777 1445022906 MSE
36945.99812 38013.45691 RMSE

Gl dlae) (e 1 jladll

Dubed) (385 RBF 48 (je Juadl MLP 48 o as (12) a8y Jsaadl DA (e
Gy 48y ST MLP 45 o Lasg i bl Jsaadl 8 dapaddl dglanl)
.MSE, RMSE s a5l a4l
080 Al A6 Ad@id) Al il agiin Gas L e fely :gul) -
MLP 4S5 7350 3hg pali jed pdie (BY dyysud) Alilall 40

MLP 4Sud 7 3ga aladinly el jed piic Y Lo Ll adll (13) o) Jsos

&) Jlaad oW aall | a@) Jladd S sal | b gl A il
537679.66 537679.66 537679.66 01/04/2023
590065.33 499605.24 544835.2806 01/05/2023
611378.96 489616.82 550497.8939 01/06/2023
629447.21 482873.81 556160.5071 01/07/2023
645722.28 477923.96 561823.1204 01/08/2023
660817.91 474153.56 567485.7337 01/09/2023
675062.14 471234.56 573148.347 01/10/2023
688654.72 468967.20 578810.9603 01/11/2023
701727.96 467219.18 584473.5735 01/12/2023
714374.85 465897.53 590136.1868 01/01/2024
726663.67 464933.93 595798.8001 01/02/2024
738646.35 464276.48 601461.4134 01/03/2024
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