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Impact of administrative empowerment
on employees creativity
Field study on employees of the Syrian
Telecommunications Company in
Tartous Governorate

* Dr. Rasha Ibrahim Saeed

OABSTRACT O

The study aimed to measure and analyze the impact of
empowerment with its components (delegation of authority,
training, motivation, active communication, task forces) on the
creativity of employees of the Syrian Telecommunications
Company in Tartous governorate.

The analytical descriptive curriculum was relied upon, and 100
questionnaires were distributed to a simple random sample, the
response ratio (90%), the value of the Alpha Cronbach coefficient
(92.2%), and descriptive statistics, Pearson correlation coefficient,
and simple linear regression, were used to analyze data through
the SPSS . The main results were:

1- There is a statistically significant relationship to the elements

of administrative empowerment (delegation of authority,

* Doctorate in Business Administration, faculty member at the College of
Administrative and Financial Sciences, Cordoba Private University, Syria, Qamishli,
E-mail: rasha.ibrahim.saeed@hotmail.com.
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training, motivation, active communication, task forces) and to
the creativity of the employees of the company under study.

2- There is a moral impact of administrative empowerment on the
creativity of the employees of the company under study.

3— There is a moral effect of the following dimensions: delegation
of authority, training, stimulation of creativity for the employees
of the company under study.

4- There is no moral effect of the following dimensions: active
communication, and task forces on creativity for the

employees of the company under study.

Keywords: empowerment, creativity, delegation of authority,

training, motivation, task forces, active communication.
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Sig. (2-tailed) | .000 | .000 .000 | .000 | .000
Pearson *® % *® % * % * ¥ *® %
Jlay) 564 | .561 .485 1 403 |.551
Correlation
Jdedl)
Sig. (2-tailed) | .000 | .000 | .000 .000 | .000
Pearson *® % *® % * % * % *® %
468 | .639 | .582 | .403 1 .654
Jenll 35 Correlation
Sig. (2-tailed) | .000 | .000 | .000 | .000 .000
Pearson *® % *® % * % * % * %
602 | .694 | .837 |.551 |.654 1
gy Correlation
Sig. (2-tailed) | .000 | .000 | .000 | .000 | .000

** . Correlation is significant at the 0.01 level (2-tailed).
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Investment in agricultural infrastructure
and its impact on increasing agricultural
domestic product in Syria

5

Maryam Khalil ® Dr.. Maysaa Esber ° Dr.. Abeer is sleepy *

Abstract

The Syrian coast is an important base for investment in the
agricultural sector. It established an infrastructure that makes
agriculture the most important step towards achieving commercial
economic growth and economic self-sufficiency, thanks to the
allocation of the Syrian coast to partial conditions, including the
amount of harmful and high rainfall compared to the rest of the
Syrian governorates, and its entry into an area with the exception of
the first agricultural areas. This study aimed to know a number of
thermal nerve signals, some of which are part of the natural gas
output. This study used a descriptive analytical model to study the
importance of investing in the internal digital knowledge needed for
agriculture on the Syrian coast. It was also used simply by using the
Eviews program for data data. This study concluded that there is
There is a non-significant effect of changing the agricultural benefit
with useful projects, and it did not change in favor of a non-
investor, and there is a positive moral contribution to the change in
the effect of the eye and the change in the number of agricultural
cooperatives, and there is a negative significant effect of the change
in war, and this study recommended building infrastructure under
it. The Syrian coastal region makes agriculture an essential step for
achieving economic growth and employment.

Keywords: investment, agricultural infrastructure, Syrian coast,
agricultural domestic product.
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Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient ~ Std. Error  t-Statistic Prob.
AG -9191.960 9307.139 -0.987625 0.3562
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EC = A_GDP - (-9191.9597*AG + 558.5473*K_L -84.0323*C_L +
49358.1361
*NACS + 12797.3534*UN_I -322726.6937*WAR)
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ECM Regression

Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t—Statistic Prob.
C 59762.52 6939.540 8.611884 0.0001
@TREND 7352.840 887.9125 8.281040 0.0001
D(K_L) 74.39359 13.70233 5.429264 0.0010
D(C_L) -16.06357 2.929667 -5.483071 0.0009
D(NACS) 24656.78 2295.878 10.73959 0.0000
D(WAR) -1687.228 12730.42  -0.132535 0.8983
CointEq(-1)* -0.617807 0.054328 -11.37176 0.0000
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The Effect of Macroeconomics on the

Stock Market Returns of a Group of

Arabic Countries Facing Political and
Economic Instability

Dr. Radwan Alamar (%)
Almougheer Wardeh ()

Abstract:

This study aims to investigate the impact of the macroeconomics
(inflation rate, exchange rate, and oil prices) on the stock market
returns of a group of Arabic countries that faced political and
economic instability (Syria, Egypt, Tunis, and Bahrain) taking into
account a control variable reflecting the crisis timing. Panel data
has been used over the period (2010-2020), and the regression
model of the impact of macroeconomics on the stock market
returns has been estimated using the Pooled OLS method. The
results showed that the exchange rate is one of the most important
factors affecting the stock markets returns of the countries under
study during the crisis period. Therefore, the study recommends the
necessity of adopting monetary policies that work to achieve
stability in the exchange rate and target local inflation rates to
maintain a stable level of prices in order to restore investor
confidence in the financial market.

Keywords: Macroeconomics, Stock Market Returns, Arabic
countries that faced political and economic instability
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Abstract:

The research sought to clarify the state of the private banking
sector through the use of some financial indicators, such as the
employment ratio, liquidity ratio, and profitability ratio, and their
reflection on the gross domestic product, and to provide appropriate
proposals.

His problem was with several questions about the impact of each of
(the employment ratio, the profitability ratio, and the liquidity ratio)
on the gross domestic product.

The most important results that were reached were the existence of
a significant relationship between (employment ratio, profitability
ratio, liquidity ratio) in the private banking sector and the growth
rate in the gross domestic product in the Syrian Arab Republic.
This confirms the validity of the hypotheses. As for the research
recommendations, the most important of them was to work on
Increase the provision of loans to have an impact by encouraging
investment for all segments of society, supporting innovations and
expanding projects. Work must also be done to provide a market
study towards lower-risk projects, provide feasibility study and
consulting services for these projects, and analyze how the
availability of liquidity in banks affects the ability of companies to
expand their business and provide opportunities. He and future
studies will analyze the impact of the development of the private
banking sector on specific sectors of the economy, such as
agriculture, tourism, and services, and its impact on the stability of
the financial market.

Keywords: profitability, liquidity, employment, gross domestic
product.
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Series: Residuals
Sample 2001 2020
Observations 20
Mean -2.76e-11
Median -24.69252
Maximum 17475.40
Minimum -18856.89
Std. Dev. 8731.637
Skewness -0.311864
Kurtosis 3.384529
Jarque-Bera  0.447417
Probability 0.799548
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O e pab @ills axll sl i Jally %5 AN Gsae e ST g

bl sl a Y s Al

Heteroskedasticity Test 2l ol <ld sl -5

Heteroskedasticity Test: Breusch—Pagan—Godfrey

Null hypothesis: Homoskedasticity

F-statistic 0.306485  Prob. F(13,7)

Prob. Chi-
Obs*R-squared  5.617274Square(13)
Scaled explained Prob. Chi-
SS 8.125315Square(13)

0.7665

0.6548

0.9090
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Heteroskedasticity Test: Breusch—Pagan—Godfrey

Null hypothesis: Homoskedasticity

F-statistic 0.786548  Prob. F(13,7) 0.9686
Prob. Chi-

Obs*R-squared  7.567437Square(13) 0.8676

Scaled explained Prob. Chi-

SS 2.654379Square(13) 0.9997

Heteroskedasticity Test: Breusch—Pagan—Godfrey

Null hypothesis: Homoskedasticity

F-statistic 0.654370  Prob. F(13,7) 0.8799
Prob. Chi-

Obs*R-squared  9.653428Square(13) 0.5567

Scaled explained Prob. Chi-

SS 4.555780Square(13) 0.6678
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Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 4 lags

F-statistic 8.654435  Prob. F(4,10) 0.7665
Prob. Chi-
Obs*R-squared  6.876565Square(4) 0.6548

Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 4 lags

F-statistic 1.151803 Prob. F(4,8) 0.8765
Prob. Chi—
Obs*R-squared  5.142175Square(4) 0.5467

Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 3.765545 Prob. F(2,8) 0.8760
Prob. Chi-
Obs*R-squared  7.655449Square(2) 0.7860
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el il Sy i
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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.

Professor at the faculty of Economics, Tishreen University, Department of '
Statistics and Programming Izeddin.hidar@tishreen.edu.sy.

PhD student in the Department of Statistics and Programming, Faculty of 2
Economics, Tishreen University, Syria. Zeinnassra@gmail.com.

124




Labudl g Lalai@y) & ghal) Al Caayl) daala ddaa
o i Gadad) 2 ol e 0 2024 sls 12 23211 46 Al

tdadia —

olail IS ansall Gulal) Al gl 8 deatiusdly Bl Alal) palias
o ihe JSy (uSay ) ) Slsally adud) Jig o L) A4S, 3580 Lgi8la]
Ailpna (5inay halsall 4aha0 5 os alull s3a e

callally ol ppeall e 5V il 6 ddall colindadly slaa¥l aly) il

slall Apngla) Dl Ly Luasd) sl Ve &S Ledpns Lealaaind Dl
Glleadl U8 jsme b mlidy S OSG Lo slae¥) cum ) dgjas)
Gl Sland ity AbaiBY s dpulidls e sSally dplailly eyl due lual
Gsime o ML aciaall ool el o il Jalsall ST e kel
08y Lieal)

S Oty Ayl A suand) 0N 73l (e Gaadsal aladind Giad) 138 2
) Ismaslly can 5uilly Apysndl 5 Lmall il o Zpdaiil) il lad
oo dohis) clinall Jland a5 (385 ppmd) ] Amal) RIS (3 i) s
Glabd) anys ol 238 it 8 agad ) Glulwdl aaad 8 acliy
SAalaidy)

sduan) ACia -2

OB el Il golai®Y) puzal)l o ages S s Cligyaal) ¢l JSy
6% Lan g ane adyg adoail) yala BT (e ayy Agadtl) coliidiall bl ¢ )
Al e el §ise laadlly aludl e shall Glllaic e Jpaall Lygea
Vsl Jian Lpulu) Gl AlGe Gli U ey cdgysaal) 3Dl Adaal)
14y
5wl 480 Al (allSS e Aladill cliiiall el gl 5o L -1
04 sumnl) IS 2 3l Alasiuly Ay s

125



Ll Ldpal) Cadlss do 4 dadil) cliidiall jlad i A ol 435 gauant) UL 7 3l aladial
L il g A gad) Bl

ol A1l Adgedl) adlShy sl 8 Agguael) @ldl il 38 L -2
€4, ) guall

Sl et alaialy Ay sad) 3000 450080 Adea) CadlSsy sl (Say Ja -3
iy sranll

séad) el -3
S Ay Ay degal) Aplai@yl aualsal) aal Jsliy 4l e Gl dpaal aum
) ahadinly L) gl 550U A8 Lieall oS e dphadill chliidal) e
Aaal) L) e et ) Asuasll G sy el (1S3 Cullud
& pemtin Gl D) Gl ey W Juagill 8 ) m5 e 5ol
Opend by Loy Aaid) Apbady) Glubdly cbhall sl clle s
Apsaall 33 el guasl
sdagl) il -4
il Gl AT Auhal dgsuaell Gl Aadiuly Cpadeed sl —1
gyend) 3y Aaal) Ldnea)) Cadl<s e dudaiil)
cliniall el 1 Auhal deaad) dguasll IS 3l 38y GulE -2
el Alalially Ay el 35S 838 Lduadd) CadlSs e dudaidl)
Gzl aladiuly Apeall Bl A5 b Gl sall -3
VA gucan])
Agysal) 5 el aagll st 8 aend Blifis Cilgasi oy —4
gl aluad -5
Lneal) Gl e dudaal) cliidall e dslaa) AV 03 3l aan Y -1
Claudall 3a0mie 4 saand) AS0AN Aladiiaaly 4y gudl 5pud) 450320
Linaal) Sy o dudasill culiadiall Slaud dlas) AV 3 51 2 Y2
0de L) sae Gl Al ol A sucmnll A0l Aasiuly Ay sudl 5Dl 451331)

126



Labudl g Lalai@y) & ghal) Al Caayl) daala ddaa
o i Gadad) 2 ol e 0 2024 sls 12 23211 46 Al

cliida) beod B Adled 3 Afilas) AN @) 358 g Y -3
G bl Gp Apsall 5l A Lbwadl S e Al
¢ iyiguasl)
Lol gl dpend) 50U AN Al Ky sl Sa Y -4
04 suaall IS # 3l e slaie Y

sduanl) &yrtia —6
D) Apyaall bl Appedl) Agdadill caliiiall el i)l clysidl o

Gigdle yr casede Gigile e casedall e oyl jrw caseaall (jull
pede e e jru eeliall Sl jau o ( Ddl Sl e case e 2
(eolim psede e e ik
gy al) Alall 2 guanall 2K 230000 Agmal) 23S i) iall o
:&agl) agaa =7
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bl Laniveall Cilialad) depurs lilSa) e 3alin s oSl 4L 5all

[1] bl dias & daleadl) Cadlu 1 &z Slal
aleStephen Grossberg 5 1964 .leMichael A.Arbib (. S Lée WS
LS5 " Ll Asuaal)l il 1988 Ll Robert Hecht Nielson 5 1982
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tipianl) 4500 jealie L Lo

A8 Y Al saaglly A1 Asdll ge s)le a5 :Input Layer cdlaad) dida -1
OsSes @) e Al S e ) bl A%l 5385 dlun lallae of L
leda a)yal) KN Aliedl) (liiuall) Aisdl @piall 22 (gl WLOA 22e
@A) Aallae Gl lajie o e Sl dibay lily ypea o 5SSy
AR ) pea o pasai

ash Al Al 581 e le as Weights (oY) Al cDlagl -2
leads cchlidall oy g sall hHLEY) S bl Jany a8 cAalidad) culial) Jaa s
ledasi sl Al il e Ledaii il Led Baie JS of G ¢ fs¥) dana iy
tshs Oy eda (e Ciliale DB e A0l (it A8 i aa

L) Al dadally edRadl Ak ()l v

(s ke e ST agag dla ) Gaadl il o oyl v

[3] o jaall Ak s 5,aY) £ dkal) g sl v

«laodaly CMAN)  Sida o a8 Ak o :Hidden Layer 44al) 45kl -3
Cainaly asfi Cua ASUAl aalady ¥ Glblae s GLLl dadlee Glilee 1ed S
Aldanll Jlsall alasiul &5 ey leie JS o ()5 elhe b cBlaaall Jidads Sy
Slo gsad iy s ik gl o AN a1 Y 8, gl () o2 Juad
ST saals daida

Aguanl) A0EN Glidia o uaal) LLa Y1 LlE s :Nodes .l -4

U zha) bye Sy ) 5,aY) dadall g :Output Layer cila i) dik =5
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Back Propagation Neural  usall jLaady) <) dpadd) Al -
:Network (BPNN)

&>Lill) Multilayer Perceptron  (MLP)cladal) saxia (g s pal) 3S0d oot
o dand) Lgd bV alen caladna) ol ST e o (Laall alal
S A g IS e Caally LY Aalleey peall dallee 3 il
EVAY) o adal) At DAl Alhay iy oY) diaet DA e el Qs
5y Aiadl) QoD Jlae (3 Lehasind A gmad) lSetll ST (g ccllal
Aglaall e JSLEN Jal axdiiuy

Ay AN EDALS Aol Alulull A5l adl dlasivl e K05 o $)SE a8
ot Dzl Al aladiad 2y ccdlaaall Al Al Aadall 8 sV apend
lde Gabiy Al A3l clajda Glajdal Gl s (Sigmoid 4l
[5] Aol Al Ly Lol ol e Jpumal) i i Aol Alysal

DAl ey 5l iy 3 MLP 380 Glall = 35l

X)) =w, + Z?zlwi]fj[Z?:lwijx(K - 1)] + Wjp:(1) b Akl
JAaadl) dnbal) Glasg aae th idus

bl Ay 4aeall ddall el G glisY) :n

P laaall Ak g ddal) AR oy s Wy

[6] -Aal) claagl) 3 dgespn uiad Als 1 ()

: Radical Basis Function (RBF) deldl) saclal) s 4<ui -

1988 oo & Broomhaed and lowe Jd (4 44l oda delua o
sl s S Uil Ldhes Chiaill 8 clVlaall (e el b caeddil
5 Al Ak, Jad ik e ggind calel 35 il AuE iy [T]eisiel)
«Basis Function _cxi dadall o3¢l ddas ye lasiull Alay €I f dusds dada
On o alae Gsn aleill ()6 cdohad e Aiphy cOA) Jsats AEN o3 agE
Al Rgal Mk on b g sl (S sl il ) Ak
Aaliy aadiy ccilayiall e alae¥l Uadll ds e slae¥l 2y ccola Al
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Capill e 5yl Lggaly bl eladiy Gulu 06 A aiey dediiusall A1
o dsmaslly Slajaally COAALN G Doyl g dla) plail) Bl e Jyaailly
e e goeae O Blhes bd Glajdall 06Ky [5] ASED anlid) il
o Al BBl Jadi MLP (e goud RBF 388 i ey [8]cdisd) 23,00
oo Jemdl U i Jia e MLP o)y « MLP 3 Leliisi (e Jed RBF

[9] .RBF
e Ll 3ac lal) 113 A A jlans (1) 48, JS
Radial bas function
Output Targer

/

Predicated Dependent
wvalue wvariable

: Independent
wariable

9101019190

Kernel function
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s claglall -9
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Lo agaal) Slasa¥l a8 CalaaY 1 Aoyl aladia) &dyyha cndl il i
o) Sy sl 8 die BaiaV) dpuael) Gl A3yl e

:Olsing [12] (2016¢ 4AL) dulpa -2

" A b Agadil) o d8Ual) ¢ Uil agSal) ac ) T

pary o Apsu 8 Al g lhiy aSal) acall 5B Auhy ) Al ca
Slaal (Ol slae] Jlaa) caladl BaY1) Lo lan¥ls Al dpasil) <iyise
Ailaal) dell cdanally aleill elad o casSall QLY oilalall saly il
) el e 2yl i cadudl Gylgy Ghala ddelially de )3l o Uadl
2012-2001 5580 DA (Ll ) Dy

2012-2001 sl A Gyysm b Al SN aeal) Jawgie il sdadll sl
117160255463.33 )iy Lo 3lyeSlly il Slally cogiladl aea o gililly
3272001 abed dplly &8Ual JSH acall colll ulal) 850 G Cun Ay s Byl
2002 alall ¢ Ll dalide <Y aea Iaiie lalas)

Ll ) Ao laially dabai®y) duatll Cpite o casSall el il ()
Dl Aflgdll il o 28l el Jangie o linly ol 86 s L)l
ol )

:0lsiny Omall S8 [13] (Yuan et al (2015 ) 4up -

"The relationship among energy prices and energy
consumption in China'

LOwal) (B A8l gialy AUl ] G ABa)

Oo A8l Dlginly gaall 3 A8 el Ga 2D duhy ) Al s
ol Jaladty )y cdpcand) ol Casllags oo idall JalSall c¥olae Dl
G op AasSalls Adoall jubed) ae AUl e b cpeal) 5LG aaed Tl
bl gy i ol IS IS oSam
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S bagys dighall gadl e ddpdl dalall eDlgin) e i Al

sl sl

AL bl 2Ly ALY yeeed A1 Z0a) Baed Al deSal)l e oy

LBl gl Jeiee JS0

tOlginy Jailes A [14] ( Szoplik 2015) 4ulys -

'Forecasting of natural gas consumption with artificial neural

networks'

e el Lpanl) SN aladinly agadall Sl eDigiuly sl

Ji e W) eDLEwY daeally doansdl @bl Jadas ) cduhall cudo
=¥ ls el D) Ay DA e elldy (@lelially oY) o)
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Capnilly Augynall Ul Ciuasl Ldasll meiall o olae¥) ) 1 8 &
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Slo alaeVl @llyg spss SlaaV) el bl dyysad) 8l Al
Sl CiSally a5 dyysall Ailasy) degandll JB e 3ypdiall UL
Al A5l cellgindl Dlaay cpsatl) Appae B bl Gy celasd]
Bl dpyss A Al dppaes agSale 4D b Cli sl aysis Al

.(2023-2014)

tlaad) JUY) 11

e il Al @ Lpeand) AGAY alafiuly i) g igad ¢l Yl

igiguad)l Azl ol RBF deladl) saclll Ay A< aladiul
bl jlasy) Julasl de lilaay)

1A sumal) SN 73 gai Ay jlans —

t ol L& RBF (8-9-1) Lyl clull = 35ad dpylens Jid

Slo il Glpatiadl Jia Al ey de 8 (e zisalll S tcA S
Aadlae) &5 Al bl Gl

(Aysnd) 5000 A8 Jalsa el

Gl yrw X3 Laseaadl ye ol e X2 Laseaal oyl e :X1
case e

e ball Sl a1 X6. Jnall el e :X5 Lasede e il jau 1 X4
(selia agede ye jle jmw X8 L e asede e e a1 XT

laag caalgll 4al) A5dal) 8 sie O 8 Aal) dadall Jich :dgall culigal) dae
Slo elins el claliial . addiuall zalipll saasy 5l saaad aobii sael)
bkl e Gapenll e 4508

ABLall I Ay el A8 Alpead) AAIS 1y 8 Cila il Jiah s Al dids sie
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Ll Ldpal) Cadlss do 4 dadil) cliidiall jlad i A ol 435 gauant) UL 7 3l aladial
L il g A gad) Bl

AR Al (oI5 Ayypas b Agadil) bl a;,s_w)uw(l) &) Jsa

(2023-2020) 35ll iy5ud) 3,080

Y X8 X7 X6 X5 X4 | X3 X2 X1 pledls gl
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 -2023
566450 | 51000 | 32000 | 45000 | 11500 | 5400 | 700 | 4900 | 3000 3-12023

38580 — llginddl Lleny sl pie — dyygad) Aslany) de sl 1 jaadll
sSals 48U 8 Clig jaall aysiy (yadl Ay sadl
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Apomall 35220 s i

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

SPSS gebie Gl da 1 Huadll
Ay B Ane 71 aadiul dus 100% daudy Ul aoes aladin)
bl e 31.1% Apusy 2030 Hlad) 8 Ane 32 5 @bl 0w 68.9% A
ipppamall A8 e (3) ) Usan
Network Information

Input Layer Covariates 1 psede (i
2 psee ne ()
3 psede Gyl
4 pseda pe Cigile
5 S e
6 sl e
7 psede e I e
8 poede s elia b
Number of Units 8
Rescaling Method for Covariates Standardized
Hidden Layer Number of Units 9%
Activation Function Softmax
Output Layer Dependent Variables 1 A010a]) 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.

SPSS gl Gl a1 )
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L alill g a.uyd\ Sﬂ‘)u

O DAL Aiads ST s Aisuand) AU Uik mag Gilall Jsaall
gl (gead Baaly Add dida (e S0 Aall dSdall Lol cdlfiee Glprie Sl
ciadll A a5 Softmax o Ladsll Al (Al @laag) Sligsac
Lot dadiiivaal) Japlmill Allag sanls saie (pe 0sSH calaydadl dad 5,aY) dadl),
.Identity

A guanll A0AN Lol JSAN (2) B8, JSa)

Synmptic Velght = O

——— SynEEtic Velgnt = 0

Hi1 3

I

[

x x x i %
~ Q 0 N -
= = = =~ = =
~ o i & ] N
& v ™ ¥ - -

Hidden layer activation function: Softrmax

Cutput layer activation function: ldentity

spss gl Gla Aa 1 jaadl)
ey Bias il ) ALyl coliaal) Ak 8 s SLE (gemn @olal) JSAN)
agla 8 3aaly A4y Bias il ) AdlaYl Addll Aglll 8 A8l sde
Llaaall
Lisuanll A8 L)y s Alae (adle (4) ) 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: &)l il da<s
spss gl Gila 3a 1 jaadll
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1.203 capsill L 3 o Uad¥) Cilapye gane of W iy (4) a8y Jsandl o
DAY Aie 8 2 UadY) Cilaype £sene il Laiy <0.034 g Uasll i G
i o Ju les sysua ol oday 0.047 Led Wadll adg dusy 0.878

Lz asail
Parameter Estimates .suaall <081 & Clabadll &lpadi (5) &) Jaa
Output
Hidden Layer® Layer
HA) HE@ HE H@A HEG) HE) HE) H@E) H(O) y
Input  x1 -.526 .322 322 2801 3509 .818 -.429 -.265 .222
Layer x2 -521 -037 -037 2594 3.322 1582 -435 -221 -.053
x3 -702 1817 1817 1.817 3.172 1.817 -351 -351 -.351
X4 -.607 .078 .078 2507 3.164 1.719 -.422 -182 .078
x5 -.692 131 131 2392 2392 2392 -351 -311 .020
X6 -582 -081 -.081 2429 2429 2429 -383 -320 -.141
X7 -519 -310 2199 2.199 2.199 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.

SPSS gebi Gl a1 )

dayhal) & Mally EOAA) daua & Ball u ASLED Ghe¥) ety Galudl Jsasd)
paial) 3a3c Gu )dld Calayaal) Ak E dd=lly 400dl) dauha kﬁg Aal) yug cdnedl)
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SV 328 5sll5 =0.526 (sl Agal) Akl 3 V) saslly XT JsY)
=0.795 (g5t s yaall 53k g A gal) Akl 3

t SIS o el Al g L) adally DA dia pladiuly sl

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
aseda (b 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 Alidl clysiall Al 3l yass gliis (6) o) Jsaadl (g
) )
Al il dgel) Leadd L) I (3) 8 2

Normalized Importance

0% 20% 40% 60% 80% 100%

000 0.0s 010 015

Importance

Spss gl Gla i T ladll
S A i) aal W iy (3) 4y (Sl auls (6) o) Jsaall PA
anibe Ll e o Il Ayl 5 2010 Llpead) IS e iy
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
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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%  asedll

A3l 350 e Lo il Y A li Zuledl) Y A ey s JBG5 L Ledy
140 guaal)
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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 deal) dadall b sie 6 8 dal) dadal) S sdgad) clidall sic
sle sl el clalin) Caua aaifiuall zalipll soaay sl st abiias 22l
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 —
Al A deadiaall HLEAY) 5 caypail) UL (7) 4B 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=bi_n Gl yaa : )dadll
Y LA | ST @ e 71 (.\J';lu\ Cun 100% sy bl e e\qs:w\ A
bl e 31.1% dpay 403 Hlasl L; due 32 5 @bl (e 68.9% dsan
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Network Information

Input Layer Covariates 1

o N o o b~ w DN

Number of Units®

Rescaling Method for Covariates
Hidden Layer(s) Number of Hidden Layers

Number of Units in Hidden Layer 1°

Activation Function

Output Layer Dependent Variables 1
Number of Units
Rescaling Method for Scale Dependents
Activation Function

Error Function

psede (R

psee & (R
psede il

psede e Gl
S e

psde e Ak jle

psede e olia e

8
Standardized

1

6
Hyperbolic
tangent
40303500 ALud) dalSs

1

Standardized
Identity

Sum of Squares

a. Excluding the bias unit

Spss G‘“U)" Q\A)M :JMAM
o DA Tk OSE Gia dpeaall A S mimgy Gl sl

Cuw (ool Baaly Al Al e ST ) ALkl L) Alfiie Glpaie S

o hednll Al Bias  padill s ) ddla) (el Glaag) Gliguac

Ulag saaly saie (e sSH Cilajaadl das 3,AY) daalls (Hyperbolic tangent

Identity & g deadiial) aplil)
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[N

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)

Al 8 3aaly A4y Bias ) ) AdlaYlL 4edll Akl 8 A8l sie
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 capsill L 3 o Uadl) Gilagye gsane of W iy (9) ady dsandl o

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 _yaass (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 )8 ila Al Al 8 dally Aadl) Adda 8 Nal) (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 Gg ke .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
Slo byl 8 Al coriall Ll 3l aaas sl (11) &) dsaall e
.@\l\\ ),q\iid\
A3l ol urid Agpasil) Lpa S Sl ikl (5) o8, JS)

Normalized Importance

0% 20% 40% B0% 80% 100%

03

Importance

Spss gl Gla jia T ladll
i) i) aal Wty (5) 4y Sl auplly (11) a8y Jsaad) DA
Limall (gine o s dyysnd) 50D 483 Lipall G e i A
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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Ay asedall il pmw atie b 73.1% Aaasy Jndl Sl s e

Gl jau utie 4y 60.5% iy eliall Sl jan e 4l 62.6%

14.2% ascadl ye eliall HE jau e 4l S51% dowsy ascadl e
o Giall Sl mw a4l «4.3% Aty asedall Gigilall jaa e agly
Zisa e Loy foatially Aulail) AESH (o A5G Lshally by i b Leds

14 guasll 403

700000 3 sl (e Lgn o aiiall aill g Addedl) AASHN 1y A5 e (B) A8 JSA
4 guanl) A0

600000
500000
400000
300000
200000 '
100000 f
0
DR A S S A S s A A A S
A I R A A A A A B Al B Al BB Al e

e i) i) e Al
word e aldie) Gl dlac) (e 1yl
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:RBF #35ai

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

700000 A P
RBF zisai (e 4dSill yMLB
600000
500000 ]
w-‘
400000
300000
200000 ’
100000 P— =
——
Ff
0
w o o o ¥y & & > > > £ £ <L o o o - — - -~ » » »r I}
AR B B A R A IR I
— il il

s VP 45 sl A0S (e 20il) adl)
Faelaill Al i3 dpanll 203N (e (aiiall 2l

word e dldie) calldl slac) e 1 jaadll

a3 Cua (RBF < 55 e MLP 48 gl <dlia) Goludl Jsaall (e Jaadls
abiea 8 MLP 45 (DA (e Lyl ally dladl '\ﬁsx\uﬁé,ﬂ\ubuuduj
RBF 4S5 (5 8y3al) ally 43laally i ginal
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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 Gl jew =1 | SV algall
csall W jen =2 sl Gl jaw =2 | el 8 b
casedall il e =3 casedall il e =3 =l
cgeluall Sl s -4 el e e jle 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
A0a)) Al A6 Ad@d) Al il agiin Gus 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 asl | 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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AL DA A ey Glida EDE e Alplane S5 3 (8-9-1)
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CAe Al 1y Glida EDE e dilene i3 (sAlls MLP(8-6-1)
Ty o(de ) A Ak (B Jdas bl s Ghsie JLS)
Losssie Gad il ¢ (Apygdll B AR Liipel) 2415 5aa 5 5a8e) s ie
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