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Input Hidden Output

layer layer layer
Input 1
Input 2
Input 3 Ouput

/ At
Input 4
Input 5
(Y) J<a

Gl 5aaeie Lnelel 335 3 dpac A0l 7 3l
Source: Verbo , Bc.Ondrej, (2013), Evolutionary Artificial Neural Network, Master
Thesis Masaryk University, p.5.
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daall gas Al Sl s By SOl @L ganll e 5y
ULl i)l Al Jisie S5 Lo landaill e aaell da JS5 Jasdi .
(ke ady gl 5 b Sl bl )
(Feed Back Neural Networks) dssal) 4325l <l dusanl) GlSuid) LY
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Source: Cakir , Emre , (2014) , Multilabel Sound Event Classification with Neural
Networks , Master of Science Thesis , Tampere University of Technology, p. 17
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ad)  Lddall Clangl dlauly cuwial) dauld] Jisd Jhd (S 5 IS RBF ases
gsiady (feed forward) dslel) 43l s e RBEN a3 oYY €Y 0 ) g 3l
A3l s2a asti (DaSIS fUNCEIONS ) ceud dkall s3gl A8LA Allag 5oy dubda dida o
dapall Ll elaeY i) iaidl slag) a3 Adad e Aaphy cdlaad By
hybrid of .(alse Osns abeas aideill) dpanl) GIKE alaill egh AN 028 zha
Jaay) Al o adadll 60 Cuay o unsupervised and supervised learning
Bagic aig L(VeVeYeVEe JUyy) unsupervised alae Gsn aded s ddlll daal)y
dgiaa) Aadall (ygly JBaY) lly o Ayl dilud) 09l Cua paslae ) il
Ay oy clajiall dijae ) dalall Gong (Algde IS8 laplad) ) 4 2 Al
Ladall G Al LI Gaussian radial basis functions daall sig: daladl dal
AaeYh Wadll dus o adiers SUPEIVISEd abeas Laded ()5S =AY daudag daeadl)
i g 3 duelail) 5ol Alla & (psSi) Gaussiandlla [ladl auy ccilasiall e
XY EeoUadll) alaill #3sa e alae¥) (e (e Al didiy (6 B Wle s
.(\ TY-) €Y
Multilayer Perceptron ( MLP) il samia 4<us .Y

o 3Kl sda B agi el Judludl gl B Leladaa) @il iSE e s
dgaad) Aadall 8 1sY) maend plg ARl RS Ayiadl) Ablull Aplud) al) oladiul
Jatind AUl cilajial) dada (wgerandl) dpdadll yie dliganll aladiuly cBlaaall dually
Abaloll gy L) sl bl iy ) edidadl) dbiganl gl (3adasy 4d) dikal) Cilajis
(V2 YY1 g (L) Al

oY



Elman Neural Network (ENN ) glaly 4<ué ¥
sl Badally (Jaay) dada LAY (e cliads DB e Y e glal 3t il
L)) pe e A Aadally AAN 8 dada (S Jasifig 2 )AY) Ay cAuidal) dRpdall aud
Jup JAY) Ak 8 A B o) e 13s (JAY) A e Lol el dadall DS
S A kabal sl dalll WA dugps (Jausll dadll 4 LIS DAY ) kals)
A o gl dall LAY sae adiays L JAGY) Ak I z)AY) dbb (4 ks
Ol ASus Y5 (FTE-TONY I Yy daa)JAaY) Gilagles anag Al 2
A o) Al e a0 Gl Jlae 8 danl ed el gae cld 551D el
O i Py dals b ) e sa ) duisal) ARkl (e Ylai) b Ll iy duueal
+ Alaiad) Zlall eV 4 AW DA ) e alaeYl adailly agi A0 23
Bl Lleal) e Lgpal digaal)l Al & L adedlly e gl ) (A wla) Al
VTV Y o Y N Yo Al oh)
& pobad) gl elall dam S IS8 dpan]) IGA) cldadiu) coaes g
Gl g cpnal Al e laall paas 3 Gl DI ey ¢ e llaal) oS3 @Y g
H(EEY ) Vezlaal)((V o1 YAY ) VL) ke W 55 (e lly dnecaall
(AL Ly (Sgiune (ald L)
bl AWl g @l by o) Jsd s Jlal) dalatl LY
Al Cabidas (gAY cliladl glgly Lty d8lay el aie .Y
Aaglieg )5 bl ddecs el Vs pie G lmaele Al el ) L8
Sl @l
Ol hadill e il lilaaS dpedal) 3lsall e Gl CRISE (miias Lo
o Ol daay 3k e il daldll cliluall Al Gl 14 padl JleY) Jlas .1
Al clagailly all Jagha e Capall aasid o (Karg Gualll 5l igeall
dalai®y) Jlee¥) Jlae 8 Ll Jleel 50 3 clal) sabs dleeY) <Vl Y
Clgies 3l Jio L aiailly cilleall 308 4y)aY) eI Cabisal gl S,
O3l 3y calkal)
S s b Lgalatind LlSe) dpnma]) SIS Gatliad ) Talids 25l (g5
@ lealatind cV e s (S Al dpaladly £lally dolaY) SIS e
b b WS 4adnlly dplaall Cuilsal)

oy



Il aaad Y

Goatatl CallSal) adai Lol Lpnslaall alail i) Calaa¥) aal CallSal) (s aay
praaliy Jalads DA (e (dhagiual) ) dasd 2 3 elghylaly Aussgall danalil
& Omdliall Slubis s ondl A e alae¥) ping (il clalal Ty sl
Bladl Jara Gl e Caagiaall zo)ll (iela il ang WS ccagina) padl e a3
Sl e sladl Jaeag clad) e
fead Jhe

AL Clsial) (e 23al Cyuiia Lgbia sy dnanll AKa) & Callsal) elsil LA sy
Gl Alasiuly dallaadl Clelal S8 Gl dasg YoYA= Yord (o baiad) duzfyay)
tolial Joaall 8 LS Y414 diud diaginnal) S ) Jeagil) oy S dpsicaal

(V) dsasll
YOVA-Y 08 e siaall Adlall Colgiall dangioal) Caillal)

years selling price contribution margin target cost
2009 150 30 120
2010 150 30 120
2011 155 25 130
2012 140 25 115
2013 150 30 120
2014 100 25 75
2015 150 25 125
2016 180 30 150
2017 160 20 140
2018 170 25 145
2019 T ¢ i

Bl slac] (e Joaall 1 jacadl)
zoll ialag gl e Al Y409 Ll bl a8 of ) i) Jeand)
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Aiaginsall CalISa) 36 phunn
120 120 130
120 130 115
130 115 120
115 120 75
120 75 125
75 125 150
125 150 140
150 140 145
140 145 e

Bald) slae) (e Jsadl 1 jaad
2083y yal (SPSS)alin (o Leialy (EXCEI) elin & digiondl dus siy :Lilh
o Al dbaginal) RIS L o(1)pli Laal) HLEY) wing Loayas iy ) ddagial) 243
Les Lol Adaginsall 28 () LY di s (B ¢(0) i Leal) BLEY) s Loyl
(6) S 3 gnge LS (-1)cd

[T Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor”

File Edt View Data Transform Analzs DirectMarketing Graphs Ufiiiss Add-ons Window Help
SHA R = ~ BLAME A BLE 100
9:VAR00004 [1 [Visible: 4 of 4 variables
VAR00001 | VAR00002 | vAR00003 | VAR00004 | var | var | var | v | v | var | v [ v [ var | e | v | v | v

1 120.00 120.00 130.00 1.00

2 120.00 130.00 115.00 1.00

3 130.00 115.00 120.00 1.00

4 115.00 120.00 75.00 1.00

5 120.00 75.00 125.00 1.00

5 75.00 125.00 150.00 1.00

7 125.00 150.00 140.00 .00

8 150.00 140.00 145.00 .00

9 140.00 145.00 .00 -1

10

"

12

13

4

15

16

7

18

19

20

21

22

23 =

EI° [ |

Data View | Variable View
[ [1BM SPSS Statistics Processorisready | [ [ [ |
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Radial Basis s 5 Neural Networks JLs Analyze i g s ;GG
:(7) J<a 4 WS Function

fER Untitleds [Dataset2] - IBM SPSS Statistics Data Editor
File Edit Wiew Data Transform Analyze DirectMarketing Graphs Utiliies Add-ons Window Help
i Reports » Em= . FEER [A] ABC
=1 = L v I - |- ) B S wd D W%
7 : VAROOOO3. | Tables >
[ VAR00001 || WAR0DO0OS EEmEEEEETS v he [ wvar [ wvar [ var [ wvar [ var | var
1 120.00 120. General Linear Model »
2 120.00 130. Generalized Linear Models b
3 130.00 115, Miged Models »
4 115.00 120. EEREED o
< 120.00 75. Regression »
g 75.00 125. Loglinear »
; 12600 180 Neural Netwarks ’ ¥ Multilayer Perceptron...
3 Classify > ¥= Radial Basis Function..
= Dimension Reduction 3
= Scale »
= Nonparametric Tests »
5 Forecasting »
¥ Sunvival »
15 Multiple Response »
16 Missing Value Analysis...
17 Multiple Imputation
18 Complex Samples »
19 ER simulation...
20 Quality Control »
21 ROC Curve
22 IBM SPSS Amos...
23
[ER™I
Data View | Mariable View

('L) J<a)
Analyze J alaal 28 & Neural Networks il (yeca RBF lasl
Jiaial) gal) sl ap0a3 2y ( Variables) s b dabal ciasie Jlay) L, ey
(variablelvariable 2) clyaialls dficd) 4S5Laall ol puidly (Variable3) sl

]

| &= Radial Basis Function

:(\’) J<a o WS

J Wariables “ Partitions ” Architecture ” Cutput ” Sa\.re" Export ” COptions ]

Wariables: Dependeaent Variables:
£ vAROODDA4 <% WARDODDS

Rescaling of Scale Dependent Wariables:
[stangardizea =

Factors:

Covariates:
&£ WAROOODD

| VAROOODZ
To change the measurement level of a Rescaling of Covariates:
wvariable, right-click the variable in the Standardized -

wWariables list.

[ ok ][ Paste |[ Reset |[cancel|[ Heip |

(V)<
ddaginal) AASl il jaaia pladiul daal)l AT Jalasll palie Jlaa) 538U
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G2 o Sy ially (Training) Leaas sy 3 cysial) 2 ass sy tlosald
sl ) dagll (variabled) el laas &5 (partitions) 4als o (Test) aand
(M) ISal) LS ddagid

# Radial Basis Function

I wWariables ” FPartitions ” Arcmtecture” Output" Save" Export" options ]

MWariables:

rPartition Dataset

) Randomly assign cases based on relative numbers of cases

FPartitions:

Fartition Relative MNumber I il
Training i el
Test = =0
Holdout o
Total 1 100

@ Use partioning variable to assign cases

Partitioning WVariable:
Il WARODDO-L

(Cox ) (Faste ) [Reset | (Ganser) (ren )
() d<a

partitions &% (e caysill jxie aaas 524l

b LS (OUL put) clajaall A3la o ladlally Jihally cillabaal a2 Ll

(3) U<

<

#& Radial Basis Function

[ Variables " Partitions " Arcnitec:ture”gDutpuf“ Save ” Export ” Options

rMetwork Structure

[+ Description
&1 Diagram

[ Synaptic weights

rMebwork Perforrmance

[& Case processing summary
[ Independent variable importance analysis

..i‘_Calculation of independent variable importance becomes increasingly time-consuming with both
"B the number of predictors and the number of cases.

ok ][ Paste |[ Reset |[cancel][ tieip |
(3) Jsa
Out put 8ys (e Cladally Lilally cllabadall naas 5380
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save predicted value or category for each dependent Lall s :lasla

(V+) JSal 8 LS gl dagn edas el (OK) w5 (Save) 4i\s o variable

8y Radial Basis Function P

I wariables " Partitions ” Architecture ” Output] Save || Export || Options

[+ iSave predictedwvalue or category for each dependent variable
B sa nability for each ¢

Wariables:

ndent variable

Predicted Value or Category Predicted Pseudo-Probakility

Dependent Variable |Mame of Saved Wariable Root Name of Saved Variables
WAROOODZ RBF_Predictedvalue

rHames of Saved Variables

= Automatically generate unigue names
Select this option if you want to add a new set of saved variables to your dataset each time you run a
model.

2 Custom names
Specify names for the variables. fyou select this option, any existing variables with the same name
ar root name are replaced each time you run a model.

(Cor) (Eemte) (eset) (Ganeen) (s

(V+) J<a
dirginal) 23l Save Jaaal) laaf 53l

(144 12) & s Y419 aud dagieall A8l ) Joagis dlud) lghadll 2w aa

1) Untitled1 [Datasetd] - IBM SPSS Statisties Data Editor* - 3
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-gns  Window Help
HE W« ~ B0 & BLE 0% )
[o: RBF_Predictedvalue [144,12118438699722 [Visiele: 5 of s Variables.
VAR00001 ‘| VAR00002 H VAR00003 H VARD0004 |RBF Predct| ‘| war ‘| o ‘| o H o H war H ar ” o ” ar H o ‘ o
edValue

1 120.00 120.00 130.00° 1.00 106.30 =

2 120.00 130.00 115.00 1.00 112.38

3 130.00 115.00 120.00] 1.00 130.69

4 115.00 120.00 75.00 1.00 90.62

5 120.00 75.00 125.00 1.00 125.00

6 76.00 125.00 150.00 1.00 150.00

i 125.00 150.00 140.00° .00 133.66

8 160.00 140.00 145.00° .00 145.28

9 140.00 145.00 . 1.00

10

11

12

13

14

15

16

17

18

19

20

21

I

[ [1BM SPSS Statistics Processorisready | [ [ | |

(V)) J<a)
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p ol dapaall il 385 05S5 HUaill s e sl

o) Jeaall ) el abadall 13 jai s RBFAN: bl syl aladall
Gl Al Clpsiad) waat aes RBFg s Laanl) 48l 385 ddail) ohal derdidl)
LAdaginall 4Rl Gludia) Ay

EXECUTE.
*Radial Basis Function Network.
RBF VAR00003 (MLEVEL~S) WITH VAR00001 VAR00002
/RESCALE COVARIATE=STANDARDIZED [DEPENDENT=STANDARDIZED
/PRRTITION VARIABLE=VAR00004
/RRCHITECTURE MINUNITS=AUTO MAXUNITS-AUTO HIDDENFUNCTION-NRBF
/CRITERIA OVERLAP=AUTO
/PRINT CPS NETWORKINFQ SUMMERY
/PLOT NETWORK
/SAVE PREDVAL
/MISSING USERMISSING=EXCLUDE .

(YY) J<al
RBF alla dail syl aladall
SPSS duaanll cilajaall 38y Balil) dlac) @ juadll
Clasiall dady ddagidl 28N CMAaL iy RBF Als Joa cllaaddl 8.0
oLl a8 LS Aadlaall 30y olsY s
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Motes

Output Created 13-JUL-2018912:24:22
Comments
Input Active Dataset DatasSetd

Filter Hil LR

Weight Znonae=

Split File =none=

I of Rows in Woarking

Data File 4
Missing Value Handling Diefinition of Missing User- and system-missing values

are freated as missing.
Cases Used Statistics are hasad on cases with

valid data for all variables used by
the procedure.

Weight Handling not applicable

Syntax FBF WAROOOO3 (MLEVEL=S) WITH
VARDDDO1 VARDOOO2
IRESCALE

COVARIATE=STAMDARDIZED
DEPEMDENT=STAMDARDIZED
IPARTITION VARIABLE=VAROOOOD4
IARCHITECTURE
MINUMITS=AUTO MAXLINITS=AUTO
HIDDEMFUMNCTION=MREF
ICRITERIA OVERLAP=ALUTOC
IPRIMNT CPS NETWORKINFO

SLMMARY

JPLOT METWORIK

ISAVE PREDWAL

IMISSING

LISERMISSING=EXCLLUDE .
Resources Processor Time 00:00:01.78

Elapsed Time n0:00:0z2.92
Wariahles Created or redi
Modified Predicted Value RBF_Predictedvalue
(V7) J<ad

Fagiasall A4Sl RBF &y Jpa cillasdaly 5
SPSS duaanll cilajda 339 &alll dlac) @ juadll
& Al chaially Jidii diuaell 454D Glagles e QYA dallaal) Al )8 .o
il Jay) clih e dS, dadudly blad) & U il s
gAY clid sy dwdd) clalll aeg (variable2)¢(variablel)o) el
() €) JSa) 8 WS (variable3) ol el dlicial)



Case Processing Summary

I Percent
Sample  Training 5] T5.0%
Testing 2 25.0%
Yalid 8 100.0%
Excluded 1
Total g
Metwork Information
Input Layer Covariates 1 VAROOOODT
2 WAROOODDZ2
Mumber of Units 2
Rescaling Method for Covariates Standardized
Hidden Layer  Mumber of Units 48
Activation Function Softmax
Output Layer DependentWariahles 1 VARDODDZ
Mumber of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function ldentity
Error Function Sum of Squares

a. Determined by the testing data criterion: The "hest' number of hidden units
is the one thatvyields the smallest errar in the testing data.

(V¢) o<l
Airgina)l 43Sl RBF A<l il glaa g eV lall dalledll Ldla
SPSS daanll cilajia (3dg Aall) dlae) 1 juaql)
(variablel)¢ (variable2) JWay) chusia miag Al ddagiad) il lalada &
Cme WS (variable3) z)ay) dahg (H1, H2, H3, H4) dbicd) i)l cladal)
bl J<al) b

Synaptic Weight = 0
= Synaptic Weight = 0

WARODDO3

W AR00001 e
W AR00002 @

Hidden layer activation function: Softmax

Output laysr activation function: Identity
(19) Jsan
Aagioaal LA iy dallaal Fasdiedd) RBF fsmal) 308l Llhie
SPSS Laanll cilayie 335 &l dlac) 1 jaadl)

1R



saiall a8y Al el (.00) ey s(Adaginad) Sl il jlidly cuysi e oz
JCA LS el sl vie ) Wadll ) (3.22) el oo B ) b

NN
Model Summary
Training Sum of Squares Error .7a5
Relative Error 302
Training Time 0:00:00.00
Testing Sum of Squares Errar ikckh
Relative Error 3222

Dependent Wariable: WARDOOO3

a. The number of hidden units is determined by the
testing data criterion: The "best" number of
hidden units is the one that yields the smallest
error in the testing data.

(V1) J<a
Aaagiuall RIS ClaaaY aadiedll RBF Al z3sall adis
SPSS daayll cilajia 389 Bald) slac) 1 jacadll
Jalazl) ddags v
andy nyl DA e ¥e) 4 A Jalail) 2 sy dysaall i€l aladinl (Ko
Ld Sl Gans 35 e a2l e Y OYA=Y 00 e baied) Aald) gl byl
Mol by Lo Alai€a e bl o3a o W) ¢ pad) yrg A3 Cadlally dbiial) Y4 )9
(%) sl DA (e goaiaiing Bpusiall AalSHl)
(V) Jsxad
Yo A=Y e sieall il oYy callsall e

years fixed cost  selling price variable cost per(unit) contribution margin breakeven point(unif) breakeven point($)
2009 200000 10000 7000 3000 67 670000
2010 250000 15000 §000 7000 36 540000
201 180000 10000 4000 4000 45 450000
2012 220000 20000 10000 10000 2 440000
2013 270000 27000 10000 17000 16 432000
2014 260000 25000 11000 14000 19 475000
2015 120000 10000 5000 5000 U 240000
2016 100000 18000 5000 13000 8 144000
2017 240000 12000 5000 7000 34 408000
2018 180000 9000 6000 3000 60 540000
2019 18000 10000 f ! ! !

Al dlae) (e Jeaall 1 jaalll

a1y



s Jilall dbiy mul) Ghalay Bl cadall of U (Y) dsasll ad
1Y) Clghadll A o laall oda alag) (ajaly ¥ 014 A0 (Algeaa)Bhsie
Judld) il YoV A=Y ¢ 44 (e Biaall Cilgindl 8puaciall AISH) b ghiaa alac] ais 1Y)
t ) Joaall 8 LS Al
(£)dsaad
bl Clginall 5y03ial) Aalal) 28 g

7000 8000 6000
8000 6000 10000
6000 10000 10000
10000 10000 11000
10000 11000 5000
11000 5000 5000
5000 5000 5000
5000 5000 6000
5000 6000 ¥

Al dae) (e Jeaall 1 jaadll
Al ) Jemgl) S diagied) ZASL ) 3 Tle 55830 Cilslaall i aeyg 1L
F(VY)dSall & LS Y Y daul (7705) ali allg 3puial

File Edt View Data Transform Analyze DirectMarketing Graphs Ufilties Add-ons Window Help

T3 Untitled1 [DataSet0] - IBM SPSS Statistics Data Editar

SR W e~ BLAM M 8 Bl 0% %

o RBF_Predictedvalue [7705.763881537547

[visible: 5 of 5 Variabl

es

VAR00001 | VAR00002 | VAR00003 | VAR00004 |RBF_Predict|
’ H H H ed;/alue var var var | var var | var var var | var var | var
1 700000  8000.00  6000.00 100 8956.34 =
2 8000.00  6000.00  10000.00 100 884202
3 6000.00 10000.00 10000.00° 1.00 7993.05
4 10000.00,  10000.00  11000.00 100  10768.06
5 10000.00,  11000.00  5000.00 100 523536
6 1100000,  5000.00  5000.00 100 520518
7 5000.00 5000.00 §000.00° .00 7685.57
8 50000.00,  5000.00  6000.00 00 456383
9 5000.00 6000.00 -1.00
10 R
11
12
13
14
1
16
17
18
19
2
21
2 L
£l - IF

Data View | Variable View

| [1BM SPSS Statistics Processerisready | | | | |
(1V)J<al
Baiall 4al<al) Gl RBF s aladialy gaiil) cifshad 345 ey SPSSaiaa il Jas 43,
Yeoyq ad

.SPSS eyl Calajia (33 Aaldl dlac] 1 jaiadll

a1y



Y14 dad (80000)als illy Jobeall Ak il o Syiall ZAS Jagill ey G

(°)dsaad
Yoy a dnud Joleal) ddags
years fixed cost  selling price  variable cost per(unit) contribution margin breakeven point(unit) breakeven point(3)
2009 200000 10000 7000 3000 67 670000
2010 250000 15000 8000 7000 36 540000
2011 180000 10000 6000 4000 45 450000
2012 220000 20000 10000 10000 22 440000
2013 270000 27000 10000 17000 16 432000
2014 260000 25000 11000 14000 19 475000
2015 120000 10000 5000 5000 24 240000
2016 100000 18000 5000 13000 8 144000
2017 240000 12000 5000 7000 34 408000
2018 130000 9000 6000 3000 60 540000
2019 18000 10000 7705 2295 3 30000

ald) e} e Jsaal) : jradll

olial daaall Lol (385 ()5S HUill cilaia sladl)

Cagtial)l ey A rdadny Joladll dbil RBF ally Jss cllaadlally oy
S Ul 8 LS Al (s i s

Noites

Cutput Created 15-JUL-2019 11:15:57
Comments
Input Active Dataset DataSet3

Filter =none=

Weight =none>

Split File =none=

h of Rows in Woaorking

Data File &
Missing value Handling Definition of Missing User- and system-missing values

are treated as missing.
Cases Used Statistics are based on cases with

wvalid data for all variables used by
the procedure.

Weight Handling not applicable
Syntax REF YAROOOOD3 (MLEVEL=5) WITH
> WARODODOT wAROODOOZ
IRESCALE

COVARIATE=STANDARDIZED
DEFPEMDEMT=STAMNDARDIZED
PARTITION VARIABLE=YARO00004
MR CHITECTURE
MIMNUMNITS=AUTO MAKLUIMNITS=ALTO
HIDDEMFUMCTIOMN=MNRBF
JCRITERIA OWVERLAP=ALTO
IPRIMT CPS METWORKIMNFO
SUMMARY

IPLOT METWORK

ISAVE PREDVAL

IMISSIMNG

USERMISSING=EXCLUDE .
Resources FProcessor Time 00:00:00.33
Elapsed Time 00:00:00.53
“ariahl Created or redi
Milcll?ﬁei!is reated or Predicted Walue REF_Predictedvalue

() A) <
Jobal) Akl RBF &l Joa cillaadladl i

.SPSS eyl Calajiia (33 Aaldl dlac] 1 jaiadll

¢




ol pariall sty Abiaial) Aloal) dallas s DA (e Jolaal) Ay aaat dalles .o
Clph 2 G Al AGE) Slagles e b ¢ LAY Gl pitiag il clyiia )
:(V9) JSE LS 2 )AY) Gl g Lbdal) cilaidally Jlasy)

Case Processing Sumimany

I FPercent
Sample Training [5] 5. 0%
Testing 2 25.0%
“walid =] 100.0%
Exclucdced 1
Total =]
Network Information
Input Layver Covariates 1 WAaR0oooo1
2 wWAaROOO0OZ2
Humber of Linits 2

Rescaling Method for Covariates Standardized

Hidden Layer Fumber of Linits 42
Activation Function Softrmax

Output Laver DependentwWariables 1 WaAaROOOoOO03
Humber of Linits 1

Rescaling Method for Scale Dependants
Activation Function
Error Function

Standardized
Identity
Sum of Squares

a. Determined by the testing data criterion: The "best" number of hidden units
is the one thatyields the smallest error in the testing data.

() 4)J<al
Jalazl) aail RBFASial) cilaglans iV lall dalladll LDa
.SPSS dunayll Cilajia (389 Hiald) slac) 1 jaadl)
o enail) Ul (.367) s 3 o(Jaload) dbai) haaiall Hliily anpas o) -
(20.107) coa (3 cmpnill dolee aifiaind (o3 Bl Y i (01) Wl eyl
PS8 mage WS L) b el Wadl) e

Modlel Summanry

Training Sum of Squares Error 818
Relative Errar 36T
Training Time 0:00:00.01
Testing Sum of Squares Errar G473
Relative Errar 20107

Dependent variabhle: VAROQODD3

a. The number of hidden units is determined by the
testing data criterion: The "hest' number of
hidden units is the one that yvields the smallest
error in the testing data.

(¥ )<
el s laa RBFall ¢ 3saill ddla

.SPSS eyl Calajia (33 Aaldl dlac] @ jaiadll
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GBatl) jhalia pasy LW

Jabeall bilund) Ciilye Ao sy 13 Gl e paell Gpaloai@l) Sl aals
oo Lo Gadl Lol dulaall julee 33 Ljpsall ollaal) CaiSy Hhlaal o2 pe
ltas Gaxl)l Shlie elal Jaal 2u elly DA ey caladd) Ll B slal Dla
Jaii Al GAT Hhlie gl LDl cilalledl) eha) g ¢ Luanl) A<l 8 Clpaie
(1) Joanll 8 sa LS (Galansy) jhlie ) shlic s llig)

(1) Jsxall
Gl Hhli gl

Sl Jllde CLECY) jllia Ayl Jllie duda sllie
0.4 0.2 0.1 0.1 2009
0.4 0.1 0.2 0.1 2010
0.3 0.1 0.1 0.1 2011
0.4 0.1 0.2 0.1 2012
0.5 0.2 0.2 0.1 2013
0.5 0.3 0.1 0.1 2014
0.4 0.1 0.2 0.1 2015
0.3 0.1 0.1 0.1 2016
0.4 0.2 0.1 0.1 2017
0.3 0.1 0.1 0.1 2018
¢ ¢ ¢ ¢ 2019

Aald) alae) (e Janll ¢ yremall

YoVA= Youd e siaal) cfsiadl 3axl) jhlis gl ilall Jeaall muas
A Glgladl) e Y YA dnd Gadal)l lhlda ) Jagill (gl
GDlll Liplas ¥ VA=Y 44 e Bieal) il 3850 Llia dishias el 2 1Yl
t V) Jsand) b LS Ayl

(V) dsaad
) il 3850 Llie 6 ghas

0.4 .4 0.3
0.4 0.3 0.4
0.3 O, 4 0.5
0.4 Q.5 0.5
0.5 0.5 0.4
0.5 O, 4 0.3
L | 0.3 0.4
0.3 0.4 0.3
0.4 0.3 T

Al dlae] e Jeaall 1 jaadll

11



o Jaaill Lajlialy Lanas wiy ells aasg ALy Aadll clyuiiall auaas way :Lilh
: (V1) S zanse LS (32) gl ally YoV 4 A gaxll hlas

12 Unitied [DataSet0] - 1BMA SPSS Statistics Data Editor* - 8 x
File Edi View Dala Transform Anclze DirectMarketng Graphs Ulilles Addons Window Help

SHE R -~ B BAE 109 %‘

[0 ReF_Preciceavalue |3202301368451 |Visile: 5 15 variables

0001 | VARD0D02 H VARD003 H VAR00004 | RBF _Predict H H “ H H H H H H “ H
edValue var var var var var var var var var var var

1 40 40 30 100 a =
2 40 30 40 1.00 2

3 30 40 ) 100 “

4 ) 50 50 100 4%

5 50 50 40 100 4

§ £0 40 30 1.00 3%

i 40 30 40 00 32

8 K ) K 0 “

9 4 30 Lo

10 ) } } . ]

11

12

1

1

15

16

17

1

19

2

21

2 L

i 3

(Y ) )‘JS.JJ\
Yoyq dad el Hhlia
.SPSS eyl Calayia 335 Aaldl dlac] 1 jaiadll

%%



A1 SPSS eyl Ll 3y AUkl sy s GIG
Aalladll (yads (hs¥ls claggiall dady cdland) tdeds Al gésll jhlad RBF aly
bl Jal b LS

MNotes

Qutput Created

15-JUL-2019 11:23:42

Comments
Input Active Dataset DataSetd
Filter =none=
v"vmght =none=
Split File =none=
M of Rows in Working
Data File 9

ser- and system-missing values
are treated as missing.

Statistics are based on cases with
valid data for all variables used by
the procedure.

not applicable

REBF “WwAROOOD3 (MLEVEL=5) WITH
WARDOODM WARDDOOZ

IRESCALE
COVARIATE=STANDARDIZED
DEPEMDERNT=STANDARDIZED
IPARTITION WARIABLE=VARODOO4
IARCHITECTURE
MIMIUMITS=AUTO MAXLUMNITS=ATO
HIDDEMNFUMCTIOM=MREF
ICRITERIA OWERLAP=AIITO
IPRIMNT CPS METWORKIMFO
SUMMARY CLASSIFICATION
IPLOT METWORE

ISAVE PREDWAL

IMISSIMNG
LSERMISSIMNG=EXCLUDE .

00:00:00.16
00:00:00.23

Missing Value Handling Definition of Missing

Cases Used

Weight Handling
Syntax

Processor Time
Elapsed Time
Predicted Yalue

FResources

Variables Created or

Modified REBF_Fredictedvalue

(YY) Jsal
G5l hlid RBF s Jsa

.Spss

Lyl Gilayda (339 Aaldl dac) 1 jaall)

Ghaia) adl aADIA e daal) QIKGED aadiuly Gaal jhlde st dallee .o
alia (Y),LEaY) desenay clalie (1) a9 il degana ) (variables)
LAY Ak daedal) cilihally JAY) cilids dae st GllXKy saalia (V) aniiuallg

e A2 8- R DX CEN PR W g

1A



Case Processing Summany

- Fercent
Sample Training [ Ta. 0%
Testing e 25 0%
“Walid =] 100.0%
Excluded 1
Total =]
Network Information
Input Layer Covariates 1 WAROOOO1
=2 WAaROoO00o0z2
rMumber of Units 2
Rescaling Method for Covariates Standardized
Hidden Layer Mumber of Units 29
Activation Function Softmax
COutput Layer Dependent wvariables il wAROOOOZ2
Fumber of Linits 1
Rescaling Method for Scale Dependents Standardized
Activation Function Il e ntity
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 errar in the testing data.

(Y¥) J<al
Gl Hhlad RBFASl cilaglaag VAl dalleall 4Dl
.SPSS eyl Calayia (33 Aaldl dlac] 1 jaadll
«variable2) cpsiall, i bicall DR Wl mag (3 3da sl Hhlas s dads o
2 LS (variabled) wls)sdl saes (HL,H2) Lesdll ciladall saeg (vVariablel
:(Y i)dS.C:J\

Synaptic Weight = 0
= Synaptic Weight < 0

W AROD001

WARDDOO3

WARDDOOZ2

Hidden layer activation function: Softmax

Dutput layer activation function: [dentity
(Y £)J<a
Gl hlie bl dalled desdiea) RBFfuasll <0 lalis

.SPSS eyl Calajia (33 Aaldl dlac] 1 jaiadll

19



harial) Hlosly s ey G el (Gaa) hlae)ahsial Ll cuys () &
H(Y0) JSal) b priage LS o Uad Ji) (33a3 A

Model Summany

Training Sum of Squares Error 1.477
Relative Error 501
Training Time 0:00:00.00
Testing Sum of Squares Error 1.572%
Relative Error 5031

DependentVariable: VAROOOO3

a. The number of hidden units is determined by the
testing data criterion: The "best' number of
hidden units is the one thatyields the smallest
errar in the testing data.

(Y c)dS..iJ\
Gl Hhlie b Aexiid) dyasl) A0S 2 3ga Ladla
.SPSS daaall il jda (339 Al o) @ jaaall
AN ety 3l (Altman) oladll z dgadl
tlgie QISHAN Jiby guill sane # il cllia
okl zagail
ke g asadl L

Mg 7 3sail

(-

gy zdsall .
KPP G'Ay\.‘j .z
L)) g sl e
Sy ol 3 g 0l sl e dasg ¢ oLl zasel sa Dl LSt daly
sl aadin) 5 das e A IS Gandy Dlle du (YV) ladinls o6 3) (il
i) 285 ¢ Slas) Cslal) 138 aasil e Job sas 22l e Slall Jilas
AV el clia 8 Al s el al e andsa by 8 olal)

YV ) Ve e lall)

s gsane ) dalall JLall uly s = X1

Jpa¥) g sene ) Badinall 7 LYI Jiar :X2

Jpa¥) goane N Bldll U8 adill o)l Jia X3
Ll ¢ gana () Grealuall Bsial A5l daidll Jiay 1X4
Y gsane ) Sl Jias X5



V) Al PlA e AN W ity gl g
Z=12*X1+14*X2+33*X3+0.6*X4+1.0*X5
gl A dpa) I aladiul olall Zigal 38y AN iy gl L
:3Y) Clghaall
sy Al A0 3 e ghoass (Tl )5Sl ALl ol gl Jla) 2 :Yl
G zasall (A)dsaall e Joanil el & dalaall G (2)40 dad lual Sy elld

.o\.'mi
(A) dsaad
olall 7z 3sail 335 AL Canall

years x1 X2 X3 x4 X5 Z-3COr
2009 0.06 0.035 1.65 0.12 0.1 | 1.965
2010 | 0.108 0.0392 2.31 0.24 0.3 | 2.9972
2011 | 0.096 0.042 1.98 0.36 0.2 | 2.678
2012 | 0.048 0.028 2.64 0.42 03 | 3.436
2013 | 0.072  0.049 1.32 0.3 o | 1.741
2014  0.084 0.035 1.98 0.48 0.1 [ 267
2015 0.06 0.126 0.99 0.18 04 | 1.756
2016  0.036 0.042 2.97 0.06 0.1 | 3.208
2017 | 0.024  0.021 0.66 0.42 0.3 | 1.425
2018  0.012 0.028 1.65 0.24 07 | 263

Bald) ) e Jeaad) : jauaal

t oYL i sl B L) QI sl plall s z-scor lual xiey
A Jil Z-SCor dad culS 1Y) glpaal) dibaid)
YA gl Z-SC0r dad cilS 1] Ayluall dadaial) Lo
Y4 5S1 Z-SCOr dad cilS 1Y) ¢l padll dakiall

\A



QD) iy Yo VA=Y 004 (e sl gl ) il ddgima e syt Liilh
) Joaall 3 LS duiall
(7) sl

Ald) gl I finll A ghace
1.965 2.9972 2.678
29072 2678 3.4306
2.678 3436 1.741
3436 1.741 2.679
1.741  2.679 1.756
2.679 1.756 3.208
1.756 3.208 1.425
3.208 1.425  2.63
1.425 2.63 1

Aald) ) e Jeal) 1 juaall
g A Lially Al il ysaiall aiaas SPSS Aaayd) ) Adghanll jpaas aess G

@ Y19 Al (2.08) ali lly Ayl ) gl ) Jeagill 2 lajladly <l yiall
H(YT) I3 (DA e dplaall Al b ASyal o

a Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor* - a x

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SHSMe~ BLARE K BT 05 200 %

9:RBF_PredictedValue ‘2.07721091269954 ‘Vismle 5 of 5 Variables
VAR00001 | VAR00D02 | VARO0003 | VAR00004 | RBF_Predict
H ” ” H g ar ” var H var H var H var H var H var ‘| var ” var ‘| var ” var ‘|
1 197 3.00 268 1.00 208 =
2 3.00 268 344 1.00 291
3 2.68 3.44 1.74 1.00 213
4 344 1.74 268 1.00 3.15
5 174 268 1.76. 1.00 209
6 2.68 1.76. kal 1.00 312
7 1.76. 321 143 00 207
8 3 143 263 00 315
9 143 263 .
10
11
12
13
14
15
16
17
18
19
2
21
2 =
il F

(\‘ ‘k) J<a
ol z3sal (335 Ll sl
.SPSS eyl Calajia (33 Aaldl dlac] 1 jaiadll

\Al



A1 SPSS Ll Ll g 05% pUail lajda tlad)
Gais hs¥ls chaggadl dady el sdets U oLl z3s RBF &l
(YY) ISl b LS il Lganag dalladl)

Notes
Cutput Created 18-JUL-201811:48:40
Comments
Input Active Dataset Dataset?

Filter <M0ne:=

Weight =n0ne=

Split File =none=

M of Rows in Working

Data File 9

Missing Value Handling Definition of Missing Lser- and system-missing values
are treated as missing.

Cases Lsed Statistics are hased on cases with
valid data for all variables used hy
the procedure.

Weight Handling not applicable
Syntax FEF VARDOOD3 (MLEVEL=5) WITH
WAROODO1 WAROODOZ
IRESCALE
COVARIATE=STANDARDIZED
DEPEMDEMNT=STAMDARDIZED
IPARTITION WARIABLE=VAROOOD4
IARCHITECTURE
MIMNUMITS=AUTO MAXUNMITS=ALTO
HIDDEMFUMCTIOM=MRBF
ICRITERIA OVERLAP=ALTO
IPRIMNT CPS NETWORKINFO
SUMMARY IMPORTANCE
IPLOT METWORK
ISAVE PREDWAL
IMISSIMNG
LISERMISSING=EXCLUDE .
Resources Frocessor Time 00:00:00.30
Elapsed Time 00:00:00.35
YWariahles Created or adi
Madiied Predicted Value RBF_Predictedvalue
(YY)J<al

ol 735 RBF ally Joa collaadally

.SPSS eyl Calayia (335 Aaldl dlac] 1 jaiadll

VY



F(YA) IS 3 ange LS Lppand) cladll alasiuly olall #3gal paad dalles o

Case Processing Summanry

g Percent
Sample Training 5] T5.0%
Testing 2 25 0%
Walid =] 100.0%
Excluded 1
Total =]
Metwork Information
Input Layer Covariates 1 WAROOOO1
2 WAaRODOODZ2
rlumber of Units 2
Rescaling Method for Covariates Standardized
Hidden Layer Mumber of LInits 24
Activation Function Softmax
Sutput Laver DependentWariables 1 WAROOOD3
rumber of Linits 1
Rescaling Method for Scale Dependents Standardized
Activation Function ldentity
Error Function Sum of Squares

a. Determined by the testing data criterion: The "best" number of hidden units
is the one thatvields the smallest erraor in the testing data.

(YA)J<al
oLl 7 35y RBFASLE) cilaglaag i lall dalleall 4dla
.SPSS dwaa ) cilajda ghy daldl dlae) 1 jaaall
Eihaiall Zpsail) Liaad) Gl e Smd Ll z35a¥ clpriall Hlaly s ) L
(Y9) J<8 am s WS (Variablele variable?2) <z

Model Summary

Training Sum of Squares Errar 1.106
Relative Error 442
Training Time 0:00:00.01
Testing Sum of Squares Errar BE17
Relative Error 9449

Dependent WVariable: WwAROOOO3

a. The number of hidden units is determined by the
testing data criterion: The "best' number of
hidden units is the one that vields the smallest
errarin the testing data.

Independent Variable Importance

Mormalized

Importance Importance
WARO0001 500 100.0%
WaRODOO2 500 99 8%

(Y4)d<ad
Uginsal) fpiiall Eyntl) Laaally olall 7 3gail clpiial) HLadly cuy ()
.SPSS eyl Calayia (335 Aaldl dlac] 1 jaiadll
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Gl Juadl)
A L) LAl audpil dpand) LAY aladia)

L) bl deds DA e cAlald digaii Jabd aumy I gy dladlan aag
el tisall denill il Llaiad ST 00 Guny Adadlaal) aoylial dsgainill il
Alasiuly (g dlailae 8 dldin) aliall HLd) A muag (g pall (o aal 1
1A Caalid) daadll Gacaing (Ao Lhua) duasl) clua)
o Aiblae (e B 1Y) el
Agplaal) Cilagleal) dasdla Guuad! dpuanl) GIGAN aladia) clghd @ A0 Eagall
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0.016 | 0.018 | 0.014 | 0.023 | 0.023 | 0.020 | 0.018 | 0.015 | 0.025 | 0.021 | 0.018 | 0.023 | 0.022 (Gl (i pal) a5 ) il
0.003 | 0.017 | 0.019 | 0.021 | 0.018 | 0.015 | 0.021 | 0.027 | 0.024 | 0.017 | 0.016 | 0.014 | 0.023 Llaal) ciladial) e s flue
0.031 | 0.027 | 0.023 | 0.037 | 0.028 | 0.012 | 0.021 | 0.012 | 0.026 | 0.028 | 0.019 | 0.023 | 0.012 Ldaal) 3yfgall JSliciad
0.019 | 0.018 | 0.016 | 0.026 | 0.029 | 0.018 | 0.026 | 0.013 | 0.029 | 0.021 | 0.025 | 0.021 | 0.028 RN
0.011 | 0.029 | 0.013 | 0.020 | 0.023 | 0.021 | 0.011 | 0.026 | 0.040 | 0.011 | 0.034 | 0.015 | 0.031 Lol clalal) Al
0.020 | 0.032 | 0.015 | 0.027 | 0.031 | 0.014 | 0.012 | 0.025 | 0.020 | 0.028 | 0.019 | 0.022 | 0.010 L)) il linal) a Jaufl)
0.034 | 0.025 | 0.031 | 0.021 | 0.007 | 0.015 | 0.002 | 0.028 | 0.027 | 0.008 | 0.029 | 0.020 | 0.025 %,L&\ laal)
0.018 | 0.021 | 0.022 | 0.019 | 0.025 | 0.020 | 0.029 | 0.029 | 0.031 | 0.023 | 0.013 | 0.006 | 0.008 L5l cagagall
0.007 | 0.017 | 0.015 | 0.016 | 0.023 | 0.019 | 0.019 | 0.021 | 0.015 | 0.013 | 0.009 | 0.008 | 0.008 Adglaial) clagagall

v




auldiall
26 25 24 23 22 21 20 19 18 17 16 15 14
Jmlaad)

0.017 | 0.024 | 0.022 | 0.016 | 0.017 | 0.031 | 0.028 | 0.040 | 0.002 | 0.014 | 0.010 | 0.007 | 0.012 Ja% 5yuad clgllaal)

0.014 | 0.020 | 0.014 | 0.020 | 0.025 | 0.022 | 0.035 | 0.024 | 0.021 | 0.010 | 0.008 | 0.006 | 0.006 Ja¥ dgh ciliglhal)

0.015 | 0.017 | 0.028 | 0.030 | 0.012 | 0.024 | 0.016 | 0.014 | 0.013 | 0.020 | 0.010 | 0.021 | 0.011 4y selagl)

0.029 | 0.024 | 0.013 | 0.015 | 0.012 | 0.008 | 0.011 | 0.017 | 0.037 | 0.022 | 0.020 | 0.019 | 0.023 padaal) (e clie

0.013 | 0.017 | 0.020 | 0.019 | 0.025 | 0.023 | 0.019 | 0.013 | 0.036 | 0.011 | 0.021 | 0.010 | 0.014 Al duudl)

0.027 | 0.033 | 0.013 | 0.027 | 0.023 | 0.014 | 0.019 | 0.024 | 0.018 | 0.027 | 0.014 | 0.032 | 0.029 bl (Sgiual)

aA




fahal)

38 37 36 35 34 33 32 31 30 29 28 27 e
0.020 | 0.025 | 0.015 | 0.020 | 0.010 | 0.030 | 0.015 | 0.015 | 0.025 | 0.010 | 0.025 | 0.015 Soind) ) A
0.016 | 0.022 | 0.027 | 0.020 | 0.018 | 0.015 | 0.020 | 0.018 | 0.017 | 0.022 | 0.019 | 0.020 lgoudigh oo (A1) dlalal) (g5l aae
0.029 | 0.012 | 0.014 | 0.020 | 0.014 | 0.016 | 0.021 | 0.014 | 0.021 | 0.018 | 0.016 | 0.015 Lsin dnial) dlaal) Gl
0.020 | 0.010 | 0.014 | 0.018 | 0.016 | 0.028 | 0.023 | 0.032 | 0.024 | 0.016 | 0.015 | 0.020 S
0.008 | 0.011 | 0.021 | 0.017 | 0.009 | 0.015 | 0.011 | 0.038 | 0.034 | 0.021 | 0.024 | 0.036 dadaal) uglil) dapa
0.020 | 0.015 | 0.019 | 0.021 | 0.019 | 0.018 | 0.018 | 0.018 | 0.017 | 0.016 | 0.014 | 0.014 Goimd) oaipall aoal) il
0.024 | 0.027 | 0.019 | 0.027 | 0.019 | 0.022 | 0.024 | 0.021 | 0.024 | 0.015 | 0.019 | 0.022 laal) cladiall aca alua
0.022 | 0.020 | 0.024 | 0.010 | 0.015 | 0.030 | 0.025 | 0.029 | 0.024 | 0.016 | 0.020 | 0.019 ddaall aj)gal) JDlaciu
0.024 | 0.027 | 0.029 | 0.023 | 0.025 | 0.016 | 0.007 | 0.017 | 0.013 | 0.008 | 0.006 | 0.021 Slylsh D)
0.015 | 0.010 | 0.035 | 0.013 | 0.021 | 0.027 | 0.010 | 0.018 | 0.011 | 0.011 | 0.007 | 0.020 Al clalal) Al
0.024 | 0.031 | 0.014 | 0.031 | 0.016 | 0.023 | 0.019 | 0.015 | 0.026 | 0.016 | 0.012 | 0.015 daildl) cleliall pa a3l
0.031 | 0.009 | 0.042 | 0.026 | 0.018 | 0.006 | 0.032 | 0.037 | 0.021 | 0.012 | 0.035 | 0.031 g.'m‘w k)

19




fahal)

38 37 36 35 34 33 32 31 30 29 28 27 e
0.019 | 0.018 | 0.052 | 0.026 | 0.010 | 0.010 | 0.013 | 0.022 | 0.025 | 0.021 | 0.025 | 0.034 A @lygagal)
0.018 | 0.023 | 0.044 | 0.010 | 0.033 | 0.018 | 0.010 | 0.022 | 0.011 | 0.018 | 0.014 | 0.025 Alglaial) cilagagal)
0.021 | 0.017 | 0.046 | 0.015 | 0.016 | 0.017 | 0.009 | 0.020 | 0.010 | 0.013 | 0.026 | 0.026 JaY) Brauad cilisliaal)
0.026 | 0.024 | 0.057 | 0.032 | 0.013 | 0.012 | 0.016 | 0.022 | 0.024 | 0.002 | 0.010 | 0.041 Ja¥) dligh clisliaal)
0.012 | 0.018 | 0.014 | 0.022 | 0.020 | 0.024 | 0.010 | 0.018 | 0.017 | 0.028 | 0.036 | 0.011 4y Beligt)
0.025 | 0.022 | 0.020 | 0.010 | 0.015 | 0.029 | 0.027 | 0.031 | 0.013 | 0.015 | 0.016 | 0.025 radaall (e wlie
0.018 | 0.017 | 0.030 | 0.018 | 0.035 | 0.019 | 0.014 | 0.017 | 0.018 | 0.025 | 0.024 | 0.016 A<l Al
0.011 | 0.011 | 0.014 | 0.015 | 0.011 | 0.015 | 0.031 | 0.024 | 0.017 | 0.008 | 0.018 | 0.011 ilaal) (ggiual)




faal

50 49 48 47 46 45 44 43 42 41 40 39 e
0.015 | 0.010 | 0.025 | 0.015 | 0.035 | 0.015 | 0.045 | 0.025 | 0.015 | 0.010 | 0.015 | 0.035 Soind) ) A
0.014 | 0.017 | 0.015 | 0.023 | 0.016 | 0.021 | 0.020 | 0.018 | 0.021 | 0.015 | 0.018 | 0.022 lgoudigh oo (1) dlalal) (g5l aae
0.025 | 0.029 | 0.029 | 0.032 | 0.028 | 0.029 | 0.030 | 0.031 | 0.011 | 0.010 | 0.009 | 0.007 Lsin dial) dlaal) Gl
0.020 | 0.028 | 0.034 | 0.023 | 0.015 | 0.013 | 0.023 | 0.028 | 0.020 | 0.031 | 0.020 | 0.029 el Ll
0.009 | 0.023 | 0.038 | 0.017 | 0.008 | 0.036 | 0.015 | 0.011 | 0.030 | 0.036 | 0.026 | 0.019 dadaal) ulil) dapa
0.016 | 0.021 | 0.026 | 0.029 | 0.032 | 0.022 | 0.025 | 0.021 | 0.019 | 0.017 | 0.016 | 0.022 Gsiuad) (o pual) aoal) dlia
0.003 | 0.021 | 0.002 | 0.024 | 0.025 | 0.024 | 0.027 | 0.024 | 0.018 | 0.017 | 0.019 | 0.022 laal) cladiall aca alua
0.031 | 0.029 | 0.025 | 0.017 | 0.026 | 0.029 | 0.023 | 0.021 | 0.028 | 0.020 | 0.017 | 0.018 dalaal) 3ylgall JDlacial
0.032 | 0.013 | 0.018 | 0.030 | 0.033 | 0.024 | 0.032 | 0.013 | 0.015 | 0.008 | 0.031 | 0.027 Glylgh D)
0.036 | 0.018 | 0.030 | 0.017 | 0.016 | 0.021 | 0.030 | 0.023 | 0.009 | 0.024 | 0.035 | 0.025 Al clalal) Al
0.019 | 0.023 | 0.012 | 0.027 | 0.020 | 0.011 | 0.014 | 0.031 | 0.025 | 0.018 | 0.027 | 0.020 dailal) cleliall aa a3l
0.011 | 0.014 | 0.006 | 0.018 | 0.025 | 0.014 | 0.028 | 0.002 | 0.034 | 0.020 | 0.005 | 0.037 g.u?z\ k)
0.031 | 0.039 | 0.015 | 0.022 | 0.028 | 0.015 | 0.012 | 0.018 | 0.042 | 0.029 | 0.035 | 0.031 A @lygagal)
0.028 | 0.034 | 0.019 | 0.033 | 0.024 | 0.017 | 0.034 | 0.017 | 0.020 | 0.021 | 0.031 | 0.027 Alglaial) cilagagal)




faal

50 49 48 47 46 45 44 43 42 41 40 39
Jmlaal)

0.040 | 0.045 | 0.042 | 0.036 | 0.026 | 0.011 | 0.021 | 0.013 | 0.017 | 0.019 | 0.026 | 0.032 JaY 5zl lgllaal)

0.034 | 0.045 | 0.013 | 0.023 | 0.032 | 0.011 | 0.012 | 0.022 | 0.054 | 0.038 | 0.042 | 0.032 Ja¥ dligh cliglaal)

0.038 | 0.027 | 0.013 | 0.037 | 0.019 | 0.036 | 0.028 | 0.015 | 0.012 | 0.019 | 0.029 | 0.028 4y Beligt)

0.015 | 0.013 | 0.008 | 0.022 | 0.031 | 0.008 | 0.018 | 0.022 | 0.017 | 0.022 | 0.030 | 0.041 radiaal) (e clie

0.016 | 0.029 | 0.023 | 0.015 | 0.008 | 0.032 | 0.031 | 0.027 | 0.023 | 0.010 | 0.019 | 0.021 AuilSad) dul)

0.015 | 0.019 | 0.030 | 0.037 | 0.031 | 0.015 | 0.031 | 0.017 | 0.030 | 0.008 | 0.017 | 0.011 rlaal) (Sgiual)
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_ﬁ Untitled1 [DataSet] - [BM SPSS Statistics Data Editor* - [w) X
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Halp
P O, [ o Reports » @ A (4] /2) Q) ARG
i H L?] [A“ Descriptive Statistics » Eﬂ Eé:i E [:Z\' M! ﬂH] > —rb
| Tables » ‘V\s\bla‘ 510f51 Variables
| VAR00001 | VAR0O00]  Compare Means + 00005 || VAR00006 | VARA0007 | VAR0000B | VARO0009 | VARO0010 | vAR80011 | VAR00012 || VAROO3 | VARO0014 | WAR00015 | VA
1] o A cenerallinearbosel b | 02 01 02 o g 02 02 0 02 01 =
2 02 Generalized Linear Models 02 Ul 02 02 02 02 02 02 02 02 02
3 2 £ Migsdodels 5 06 0 o 0 0 01 o 0 0 o 02
4 0 Conelte 5 0 01 02 02 0” [E 02 02 02 02 03
5 0 —— 5 0 01 02 03 " 00 0 02 I 0 02
5 04 Loginaar 2 02 02 02 ” 03 02 02 01 02 02
7 o = = 0 02 I 03 03 0 02 02 o
8 o S::;ewm : i iarerPercepron.. |, o n 0 0 ot 0 0 )
9 o : Y& Radlal Basts Functon. 02 L] 0” ] 02 02 02 0 02
Dimension Reduction »
10 3 0 [E 0 0 2 02 o 02 02 03 2
G 7] b "o 0 01 7] 0 0 ) 0 01 01 7]
7 0 f| (CUEOTEIRED O ) 02 [ ) 0 0 0 0 02 0 )
1 o | Forecastng " 01 01 o n” 01 01 0t 01 01 o
14 15 q  Euwwal L 02 02 2 03 0 03 o 02 o o
15 02 {  Mufiole Response ’ 0 o 01 02 [ 0 02 o 02 01 o
16 0  E Missing Value Analysis... 00 " 0 02 0 02 0 01 n 0 01
17 0 A Multple Imputation P02 02 0 0 0 02 o 0 02 o 02
18 2 { ComplexSamples » 0 02 02 0 0” 0 03 02 02 02 02
18 02 A B simutation.. 02 03 03 02 " 02 02 0 03 0 0
2 0 A qualyControl s [ 02 02 02 n 02 02 [ 02 03 0
2 [ Rroc cure
2 IBM SPSS Amos...
23 L
&l - —— - ¥ ||
Data View || Variable View
\Ramal Basis Function... |IEM SPSS Statistics Processor is ready \ | | \ \

()
donasl) Jas A9 & AL aoliall jlid) b desdid) puleall nll ofsY)
.Spss
- SPSS Ayl e 385 (385 Laldl slac) ¢ jradl
DA 8 LAl e s elny (RBF)AL i) & Ayl ol b sla
aobiiall a3y A Al cusiall Jas) 2 3] cdahall clyaie Jla) 2 (Variables)
V) uleall s ST e (s3ls e dale€ (0) Jaiall Jlaals Teg e (04) A1
o bigin Ll Aaall s clgaadag wnn AU Aelall (gl 22 ¢(goindl pll A
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@ Radial Basis Function

[vanaoes aions] cacr] v (S [Esn [oters

Variables:

Dependent Variables:
& VAROUUET

.

&5 VARDODA4S

@ &7 VARDOD49
=

&7 VARDODS0

Rescaling of Scale Dependent Variables:
|Standardized - |

Factors:
| & varRODOS1 |

Covariates:

To change the measurement level of a
variable, right-click the variable in the
Wariables list.

Rescaling of Covariates:
|Standardized -

(¥))J<a
Aoyl ) ayliiall Jigall yarially Al clyriall Jla)
.SPSS dumayd) Jlgs ae 8yslaall AT (385 Lnlll Slac) 1 jaadll
S chysnaly dpaie (Y0) o s (Training) leas o ol i) yass (laald
(YY) J<all 8 LS ( partitions) s e D (Y ) @i ally (Test)leasd gsn




+-._.|-'i Radial Basis Function =

variables Partiions: architecture  Output Save Export Options

Variables: Partition Dataset

@ Randomly assign cases based on relative numbers of cases

Partitions:

Partition Relative Mumber £
Training 30 G0
Test 20 40
Holdout u] u]
Total 50 100

@) Use partioning variable to assign cases

Partitioning Variable:
ap al g

[_ox_J[ easte ][ meset |[cancel ] [ et )
(vY) <

Loy oy ) Al aoliall ey
SPSS Aumaydl 35 e lsall AT (385 Liald) Sae] 1 jradl

G i) Clpaiall dealy Aallad)l Ladsy clabadly cileaalsall st 5 2 Ladl

2333 (e olgil¥) aag (RBF Al dalal) Jlsall 533l 8 (Out put) cls il 5y

LSy adlall aads =il Ao Joanil OK ddilsal) )y Ao 580 2y doglladl) cila il

t Y (YY) JS eaaa




@ Radial Basis Function

\variables  Partiions  Architecture | Output Save Export Options

rMetwork Structure

(& Description
[& Diagram

] Synaptic weights

rMMetwork Performance

(& Model summary

ssification results

Bl Ccumulative gains chart
I Lift chart

[] Predicted by observed chart
|| Residual by predicted chart

& Case processing summary

& independeant variable importance analysis

Calculation of independent variable importance becomes increasingly time-consuming with both
L, the number of prediciors and the number of cases.

| Ok I Paste Reset Cancel He_I.E

(vv)J<al
RBF allal jlsall 5380 caas QUL put s 3l 3528
.SPSS dumayll Blgi aa lgall AT (385 Fialdl slae) 1 jaadl
el LS (s Uil il e slasla
(7€) J<al b LS d)léin) ajliall RBF 4l .

A%




Motes

Output Created 14-JAN-201916:09:57
Comments
Input Active Dataset DataSetd

Filter <nones

Weight <nones

SplitFile <nones

M of Rows in Warking Data File 20

Missing Value Handling ~ Definition of Missing User- and system-missing values
are treated as missing.

Cases Used Statistics are hased on cases with
valid data for all variables used by
the procedure.

Weight Handling not applicable
Syntax REF VARO0001 (MLEVEL=S)

YARDODO2 (MLEVEL=S) VARDOOO3
(MLEVEL=5) VARDOOD4
(MLEVEL=5) VARDODOS
(MLEVEL=5) VARDOODG
(MLEVEL=S) VARDOOD7
(MLEVEL=5) VARDOOD3
(MLEVEL=S) VARDOOD3
(MLEVEL=S) VARDOO10
(MLEVEL=5) VARDOD11
(MLEVEL=5) VARDOO12
(MLEVEL=5) VARDOO13
(MLEVEL=5) VARDOO1 4
(MLEVEL=S) VARDOO15
(MLEVEL=5) VARDOO16
(MLEVEL=S) VARDOO17
(MLEVEL=5) VARDOO18
(MLEVEL=5) VARDOO19
(MLEVEL=5) VARDOO20
(MLEVEL=5) VARDDOD21
(MLEVEL=S) VARDOD22
(MLEVEL=5) VARDO023
(MLEVEL=5) VARDOD24
(MLEVEL=5) VARDO023

kAl Lir ]




(MLEVEL=5)

VARDDO26 (MLEVEL=5) VARDOOD27
(MLEVEL=5) VARODD28
(MLEVEL=5) VARODD29
(MLEVEL=5) VARDOO3D
(MLEVEL=5) VARDOO31
(MLEVEL=5) VARDOO32
(MLEVEL=5) VARDOO33
(MLEVEL=5) VARDDD34
(MLEVEL=5) VARDDD35
(MLEVEL=5) VARDDD36
(MLEVEL=5) VARDDD37
(MLEVEL=5) VARDDD38
(MLEVEL=5) VARDDD39
(MLEVEL=5) VARDDD40
(MLEVEL=5) VARDDD41
(MLEVEL=5) VARODD42
(MLEVEL=5) VARODD43
(MLEVEL=5) VARODD44
(MLEVEL=5) VARODD45
(MLEVEL=5) VARDOO46
(MLEVEL=5) VARDOO4T
(MLEVEL=5) VARDOO44
(MLEVEL=5) VARDOO44
(MLEVEL=5) VARDDOA0
(MLEVEL=5) BY VARDOD31
[RESCALE
DEPENDEMT=STANDARDIZED
[FARTITION TRAINING=30
TESTING=20 HOLDOUT=0
[ARCHITECTURE
MINUNITS=AUTO MAXUNITS=ALTO
HIDDEMFUNCTION=MNREF
[CRITERIA OVERLAP=ALTO
(FRINT CPS NETWORKINFO
SUMMARY IMPORTAMCE
fPLOT NETWORK

IMISEING
USERMISSING=EXCLUDE .

Resources Processor Time 00:.00:01.72

(Ye)d<a
.5pSS slal) aayl) clajie Ao slacYl Bald) slac] (e 1 jreadl



e Simd claylaaly Clariall Cupdt pham 8 Aplinay) aolial) aaty dalles LY
DAY Glah ey Ldall clihall saeg JASY) Gliida daaty Baadival) sl auaad
L) (F1) 5 (Y0) culSall i LS

Case Processing Summary

M Percent

Sample  Training 12 20.0%

Testing 3 20.0%

Valid 15 100.0%
Excluded 4]
Total 20
(Yo) J<al

clilall Jgan 8 53060 VAl Zullal) dallaal) LaDA
.5pss Balall eyl )l e alaeYL Zal) dlae) (e 1 jradll

YYe



Network Information

Input Layer

Hidden Layer

Output Layer

Factors
Mumber of Units
Mumber of Units
Activation Function
DependentVariakles

1

L e = T [ i N R S

Fd B3 B3 B R B — — = = s s s s D
h = L3 b3 — 3 e 00 e O3 R = L3k —=

YARDODS1

Softmax

VARDDOO
VARDDOO2
VARDODOO3
VARDOOO4
VARDDOOS
VARDDOOG
VARDDOO7
VARDDOOS
YARDDOOS
VARDDO10
VARDDO11
VARDDD12
VARDDD13
VARDDO14
YARDDD15
VARDDD16
VARDDD17
VARDDD18
VARDDD19
VARDDDZ0
VARDDO21
VARDDDZ2
VARDDDZ3
VARDDDZ24
VARDDDZ25

10
23




26 VAROOD26
27 VAROODZT
28 VARDOD28
29 VAROOD29
30 VARDOO30
N WARDOD31
3z VARODOD3Z
33 VARODOD33
34 VARDOD34
35 WAROOD35
36 VAROOO36
37 VAROOD3T
38 VAROOD38
39 VAROOD39
40 VARDOD40
4 VARDOO41
42 VAROOD42
43 VAROOD43
44 VARDOD44
45 VAROOD45
46 VARDOD4E
a7 VAROOD4T
48 VARDOD48
49 VAROOD49
a0 VARODOOS0
Mumber of Lnits a0
Rescaling Method for Scale Dependents Standardized
Activation Function [dentity
Errar Function Sum of Squares
(T1) J<al

Jilatll 8 daniinal dpanll AS0AN Jea calaadll)
PSS Lumayll i e alaeYl &all) dlae] et jradll
(04) &l Dusta (00) ao Ay dplena¥) aliall chiall ladly s (e ¥

A
:g?§Y\ Lﬁiﬁd\ggé LS

ARR



Model Summary

Training  Sum of Squares Error 237.999
Average Overall Relative Error 864
Relative Error for Scale VAROOOD1 987
Dependents VAR000D? 998

VAROOO03 987
VAROOD04 887
VAROOD0S 873
VAROOD0G 854
VAROODO7 857
VAROOO0B 956
VAROOD0S 951
VAROOD10 1.000
VAROOO11 954
VARODOD12 984
VAROOD13 864
VAROOD14 893
VARDOD15 A7
VAROOD16 458
VARDOD17 8268
VAROOD18 8645
VAROOD1G 674
VAROOD20 435
VAROOO21 733
VAR0OD22 958
VAROOD23 861
VAROOD24 477
VARODOD25 725
VAROOD26 720

Y




VAR00027 14
VAR00028 478
VAR00028 62
VAR00030 473
VAR00031 940
VAR00032 335
VAR00033 482
VAR00034 1.000
VAR00035 438
VAR00036 42
VAR00037 15
VAR00038 982
VAR00038 905
VAR00040 J57
VAR00041 A7d
VAR00042 945
VAR00043 58
VARO0044 962
VAR00045 4924
VAR00046 80
VAR00047 44
VAR00048 963
VAR00048 533
VAR00040 783
Training Time 0:00:00.00




Testing

Sum of Squares Error

75.244°

Average Overall Relative Error 1.872
Relative Errorfor Scale YAR0OD0O1 el
Dependznts VARDO002 2370
VAROD0O3 1.052
VARODOO4 36.640
VAROD0OA 5.937
VAROD0OG 25085
VARODOOT 1.4490
VAROD0O8 1.086
VARODOO9 1.310
VAROD010 1.026
VARODOD11 1.434
VAROD012 2599
VARODO13 1.233
VARODO14 824
VARODO15 14.883
VARODO16 4.684
VARODO17 530
YVARDOO18 40826
VAROD019 74732
VAROD020 16.967
VARODD21 534
VAROD022 1.456
VARO0023 3.220
VAROD024 1471
VAROD025 1.586
VAROD026 2542
VARODO27 7.730




VARDDOZ28 1.282
VARODOZ249 2.936
VARDDO30 1.154
VARO0DO31 1.213
YARODO32 1.389
YVARDDO33 2636
VARODO34 1.023
VARDDO35 1.085
VARDDO36 4545
VARDDO3T 6.013
VARDDO33 2179
VARODO349 q79
VARODO40 1.718
VARODOM 3.100
VAROD042 2442
VARODO43 1.077
VARODO44 2433
VARDDO45 .ag4
VARODO46 5446
VARDDO4T 1614
VARODO43 1.8
VARODO449 2.830
VARDDOS0 2814
a. The number of hidden units is determined by the testing data criterion:
The "hest’ number of hidden units is the one that yields the smallest
errorinthe testing data.

(Yv) J<ad
DL Gan (e i) g g il HLESY aatiall & 3saill DA
.SPSS slall duaayll cilajie e alacYL LBalll dlae) (et jaadll
P oo &8 @) gardall sl s ddee o Gilud) JSal e Dl
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Abstract

In light of the enormous technological advancement and
transformation in all sectors of industry, service and productivity, the use
of modern technical methods has become necessary. Organizations
should redesign their internal structure to enhance their efficiency and
effectiveness in order to keep up with the changes that have taken place.
The problem of this research lies in the fact that technology should not be
relied upon in the preparation of management accounting information so
that it can meet the current requirements facing business organizations,
and the use of neural networks in the process of differentiation between
investment projects to activate the role of management accounting
information. Hence, it is research that requires field study in the Nineveh
Governor’s office. Twenty criteria have been identified for the sake of
evaluation of the investment projects. The study reached a set of
conclusions: Neural networks outweigh the traditional statistical methods,
using them in all fields including medicine, communications, financial
analysis, banking and natural resource exploration. The application of
neural networks requires a relationship between the accounting
information and the required results .

Based on the conclusions of the study, a number of recommendations
were made including: The need to adopt the technology of neural
networks by governmental agencies, service and financial institutions to
enhance their ability to deal with the huge amount of information and the
speed of their access to the results at the lowest cost. Cultural enrichment
of the employees through conducting training courses that help them to
gain a great understanding of the concept and nature of the neural
networks is also advised. This will develop the knowledge of the workers

in dealing with modern methods more effectively.
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