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Input 3 Quput
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Thesis Masaryk University, p.5.
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0: vAR00004 [-1 [Visible: 4 of 4 Variables
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Variables: Dependent Variables:
&7 WARODOD4 | &¥ WARDODOS

Rescaling of Scale Dependent Variables:
lStandardized =

Factors:

Cowvariates:
= waR00001

[ WAROOOOZ
To change the measurement level of a Rescaling of Covariates:
variable, right-click the variable in the [Stanaardizea =

Variables list.
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5 = ] = )
‘u!‘arjal_:r_]es__;” Fartitions || ﬁu_'er_:_itectufel Ouip-ui.:| Sava!l Export | Options !

Variables: Partition Dataset

2 Randomly assign cases based on relative numbers of cases

Partitions:

Partition Relative Mumber | %
(Training & O
Test 3 20
Holdout o 0
Tatal 0 100

@ Use partioning variable to assign cases

Partitioning Wariable:
g II WAROODO4 1]

[_ L=l ][___E_a.ste ] L_—E_eset ][_CELITJCeiJ[ Help J

(4) o
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s LS (Out put) cilayaal Lla e cladally Lihally cillabaall pass Tl
(3) J<al

@ Radial Basis Function

T o =
| \Laﬁab]es;‘! VF'a.rﬁt{'oﬂs_.! Architecture |[§DUtDUt§1! Save ” Export |Lqpﬁon5
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—Rebwork Structure
[ Description
[&1 Diagram

] Synaptic weights

—hlebwvork Performance

&1 Model summary

s chart

1
Predicted by observed chart
[ Residual by predicted chart

TIT

[ Case processing summany

[ Independent variable importance analysis

F iy Salculation of independent variable importance becomes increasingly time-consuming with both
. the number of predictors and the number of cases.
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save predicted value or category for each dependent LAl s laula
() Jsa LS ol das ek el (Ok) jaws o5 (Save) 43ls o« variable

¥ Radial Basis Function >

Sawve predicted walue or category for each dependent variable

=

Wariables:

nitvariable

Predicted Walue or Category

Dependent Wariable rHame of Saved Wariable
WAROOOOZ RBF_Predictedvalue

Flames of Saved Variables

@ Automatically generate unique names
Select this option iIf you want to add a new set of saved wvariables to your dataset each time you run a
model.

& Custom names

Specify names for the variables. If you select this option, any existing variables with the same name
or root name are replaced each time you run a model.
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2 Untitled1 [DataSet0] - IBIV SPSS Statistics Data Editor* L X
File Edit View Data Transform Analyze DirectMarketing Graphs Uilities Add-ons Window Help
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5 120.00 75.00 125.00 1.00 125.00
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EXECUIE.

*Radial Basiz Function Network.

RBF VARO0003 (MLEVEL~S) WITH VAROOOO1 VARDDOOZ

/RESCALE COVARIATE=STANDARDIZED DEPENDENT=STANDARDIZED
JPRERTITION VARIABLE=VAR(00004
/ARCHITECTURE MINUNITS=AUTO MAXUNITS=AUTC HIDDENFUNCTION=NRBF
JCRITERIA (VERLAP=RUTO
/PRINT CPS NETWOREINFD SUMMARY
/PLOT NETWORE
/SAVE EREDVAL

/MISSING USERMISSING=EXCLUDE .

(YY) <l
RBF alla 185l caasll adaial)
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Notes

Output Created 13-JUL-201912:24:22
Comments
Input Active Dataset DataSetl

Filter =nones

Weight =none=

Split File =none=

M of Rows in Warking

Data File 9
Missing Yalue Handling Definition of Missing Lser- and system-missing values

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

valid data for all variables used by
the procedure.

Weight Handling not applicable

Syntax RBF WAROOOO3 (MLEVEL=5) WITH
VARODOD1 WARDDOOZ
IRESCALE

COVARIATE=STANDARDIZED
DEFPEMDENT=STANDARDIZED
IPARTITION VARIABLE=VARODOOD4
IARCHITECTURE
MINUMNITS=AUTO MAXLINITS=ALITO
HIDDEMFUMNCTION=MREF
ICRITERIA OVERLAP=ALUTO
IPRINT CPS METWORKINFO

SLMMARY

JPLOT METWORK

ISAVE PREDWAL

MMISSING

LISEREMISSING=EXCLUDE .
Resources Frocessor Time 00:00:01.78

Elapsed Time 00:00:02.92
Yariables Created or radicte :
M dia Predicted Value RBF_Predictedvalue
(V7) J<al

ddagiaal) A4S RBF alla Joa cllaadlally &
SPSS Linayll cilayia 38g Halll dac) 1 jaeadl
N ‘?_*d\ Ghuaially Jiaiig duaal)l 4G Gilagles xe @V al dallaall iy )&
ibad) Jasy) ik ae S, Gaefudly Wil & 3 cbsidly lgs
gAY il aey dwddl @kl g (variable2)¢(variablel )l paiall
() €) Jal & LS (variable3)altl) el dbicial



Case Processing Summary

M Percent
Sample  Training i} T6.0%
Testing 2 25 0%
Walid a 100.0%
Excluded 1
Total 9
Network Information
Input Layer Covariates 1 WARDODOM
2 VAROOODOZ2
Mumber of Units 2
Rescaling Method for Covariates Standardized
Hidden Layer  Mumber of Units 4
Activation Function Softmax
Cutput Layer DepeandentVariables 1 WVARDODO3
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 thatyields the smallest errorin the testing data.

(1¢) J<a
ddaginal)l 4 RBF 4<ill cilaglea g Y Iadl dalledl) 434
SPSS duaayll cilajda oy Balill dlae) ¢ Haaall
(variablel)¢ (variable2) JWaY) clyia miag Al ddagindd) ) lalada &
(e WS (variable3) z1AY) duhy (HI, H2, H3, H4) dbiadl Leadl il
bl (<l b

Synaptic Weight = 0
—— Synaptic Weight < 0

W ARODOOT

W AR00D003

WARODD0Z2

o
0000

Hidden layer activation function: Softmax

R,
(19) s
gl 2SN iy Aalledd Zeritisa) RBF dusasl) 4080 Lalaie
SPSS dumaydl Cilayia 3is &alll dlac) 1 jaadll

i



sasial) dB i A el (L00) Jiar 2(ddagiend) dal) sl ladly cupd ()
JCA LS ad) laa) sie o) Wadd) ) (3.22) e ces B sl

:a\.'mi
Model Summary
Training Sum of Squares Errar 785
Relative Error 302
Training Time 0:00:00.00
Testing Sum of Squares Error .033%
Relative Error 3.222

Dependent Variable: WAROOOO3

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
errarin the testing data.

(V1) J<a
Aargiusall AEKH) ClinY axdidll RBF allal 2 sall 423
SPSS Zaayll Cilajia 33y ald) dac) 1 jaad)
Jalatl) ddags v
Candy oyt A e Y o) dind Jobaal ddais sl dpeanl) lKual) Llasiud (S
And alilall (ars 3gag (e sl e Y OYA=Y 00 q e sataal) ALl clgindl alilal)
Mol by Lao AlaSa e bl s3a GF V) ¢ aadl yrasg Al Caalsally daaiall Y1 4
() Jsanll PDIa (e s Bpaiall Aall
(7) Jsaal)
Yora=Y. o q (e bdiaall colguall culalynily caallsall &;u;\

years fixed cost | selling price variable cost per(unit) contribution margin breakeven point(unit) breakeven point($)
2009 200000 10000 7000 3000 67 670000
2010 250000 15000 §000 7000 36 540000
201 180000 10000 6000 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 3000 M 240000
2016 100000 18000 5000 13000 8 144000
2007 240000 12000 5000 7000 3 408000
2018 130000 9000 6000 3000 60 340000
2019 18000 10000 t t t ¢

Aalll dae) e Jgaall 1 Huaall

1y



e o) by mul) (elay  Bwadl cadall of ) () s e
1Ay Clghadll Ao Jaalaall 0da alag) (ajaly ¢V )4 daud (A sgas)sjisia
Judld) e Y VA=Y ¢ 18 (e Biaall Clgindl 8puaiall ZAISH) b ghiaa dlac] 2 1Y)
t V) Jsaad) b LS i)l
(€)dsastl
Lslad) Sl gindl 5yuial) A3 28 ghna

TOO00 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 g

Ll dlae) e Joaall 1 Haadll

Al ) Jeagil) gy dingid) ZESIL gl b Tl 5)sShall sl 2 ey s Ll
(YY) JSa) 6 LS Y ad (7705) i Ally 8psaal)

@ Untitled? [DataSet0] - IBM SPSS Statistics Data Editor*

File Edit View Data Iransform Analyze DirectMarketing Graphs

Utlities  Add-ons  Window  Help

SHEB e~ BhAD o 85 BOE 100 %

|o:RBF_Predicteavaiue [7705.763881537547

[visible: 5 of 5 Variables

VAR00001 “ VAR00002 H VAR00003 “ VARO0004

REF_Predict ”

=]

= ]

var var

edValue
i TO00.00  8000.00,  6000.00 100 8956.34 =
2 8000.00  6000.00,  10000.00 100 8842.02
3 6000.00  10000.00,  10000.00 100 7993.0
4 10000.00  10000.00,  11000.00 100 10768.06
5 1000000 11000.00]  000.00 100 623536
6 11000.00  6000.00,  5000.00 100 620618
7 500000  5000.00  5000.00 00 768557
8 50000.00  6000.00  6000.00 00 4563.83
9 5000.00  6000.00 .00 770574
10 :
1
12
13
i
15
16
7
——
19
20
21
22 L

)

Data View || Variable View

‘ Tl sps st Proceseartzeeas | | | ||
(V)<
Basiall 42l Qluaa RBF ally aladinly ol cilglad 385 2ey SpSsiusa ) Jac 4 )
Yoyq aad
.SpsS Ayl Cilayda (33 Al dlac) @ jaiadl)

1y



Y14 i (80000)aks ally Jobeill Ak s 5 Bpakiall AASa Joagll aasy :EIE

(°)dsaall

(°) Joaall mmge 9o LS

Y14 Jabaall dbi

years
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

fixed cost  selling price variable cost per(unit) contribution margin breakeven point(unit) breakeven point($)

200000 10000
250000 15000
180000 10000
220000 20000
270000 27000
260000 25000
120000 10000
100000 18000
240000 12000
180000 9000

18000 10000

7000
3000
6000
10000
10000
11000
5000
5000
5000
6000
7705

3000 67 670000
7000 36 540000
4000 45 450000
10000 22 440000
17000 16 432000
14000 19 475000
5000 24 240000
13000 8 144000
7000 34 408000
3000 60 540000
2295 8 80000

Lalll dlae] (e Jgaall 1 jaadl

rolial sl lil) (385 0S8 alail) cils e sla)
Cilagieal) dady DA rdadiy Jolaall Al RBF dlly Joa cllaadldl s
r Al JSal 8 LS dalled) oas OlisY)s

Notes

Cutput Created
Comments
Input

Missing Value Handling

Weight Handling
Syntax

Resources

“ariakles Created or
Muodified

Active Dataset
Filter

YWeight

Split File

M of Rows in Woarking
Data File

Definition of Missing

Cases Used

Frocessor Time
Elapsed Time
Fredicted Walue

15-JUL-2019 11:15:57F

DataSet3
=<none=>
=nones>
=<none=>

User- 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
REF WAROD0O03 (MLEVEL=S8) WITH
WAROODD1 WARDOODZ2
IRESCALE
COVARIATE=STANDARDIZED
DEFEMDEMT=STAMNDARDIZED
PARTITION VARIABLE=VARDOODO4
IMRCHITECTURE
MIMNUMNITS=AUTO MAKUMITS=AUTO
HIDDEMNFUMNMCTIOM=MNREF
ICRITERIA OYWERLAP=ALTO
PRIMNT CPS NMETWORKIMNFO
SUMMARY
PLOT METWORK
ISAVE PREDWAL

IMISSIMNG

USERMISSIMNG=EXCLLDE .
00:00:00.33
00:00:00.53

REBF_Fredictedvalue

() A)J<al

Jobeal) kil RBF alls Jon Sl i
.SPsS duaaydl cilayda (339 Bal) dlac) @ jaiadl)

¢



ol pariall Cavieaty el Aleal) dadlos Lada P e Joledl) gy aaa3 dalles .o
Glph e i Al AGal Slagles e Sl aY) Cilyitieg caall cilyia )
1(19) Ul b LS zhay! clidy dgad) calidally Jlasy)

Case Processing Summany

- FPercent
Sample Training =] T5.0%
Testing 2 25.0%
walid =] 100.0%
Excludecd 1
Total =]
Metwork Information
Input Layer Covariates 1 WAROOOOA
2 WAaROOOOZ2
umber of Linits 2
Rescaling Method for Cowvariates Standardized
Hidden Layver Mumber of Linits 42
Activation Function Softrmax
Cutput Laver Dependaent Wariables 1 WAROOOO3
rMumber of Uinits 1
Rescaling Method for Scale Dependants 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 that vields the smallest errar in the testing data.

() 4)J<al
Jobaall ezl RBFASual cilaglan g ey lall dalledd) s
$PSS Linaul) Clajia (35 Bl alae] 1 jradl
b ol Ladll (.367) s 3 o(Jaladl) dlai)chpusial) [Liidly upds (e o
(20.107) ooa (3 ecpail) dlee a8l (2 gl ) b (L01) L) eyl
P IS 8 miage WS L) 8 il Wadl) e

Model Summary

Training Sum of Squares Errar a1e
Relative Error 26T
Training Time 0:00:00.01
Testing Sum of Squares Error G4T®
Relative Error 20107

Dependeant VWariable: WARDOOOO3

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
errar in the testing data.

(Y+)d<al
Jalazl) ddaty Lluiay RBFANAL 3 gaill La3la

.SpsS Ayl Cilayia (33 Aald) dlac) @ jaiadl)

10



G2 hlde aaal ¥

Jabatll Slilonl Cilye o i 13 lalaal) (e el Laleai@l) Slaiall 4a)ss
oo ledde GEa) Aol duladd)l ules iy Ljpsal) cladl) Cai€y Sl s s
ltasy Gaxl jhlie elal Jiaa 2 el DA Ges caladdl @l Ghll elal Pla
Jaii ol GAH Hhlie el LDl cilalledl ehal fug ¢ Lunasl) AKal 6 it
(1) sl 8 oa LS (CalimSY) halie cdyls) Hllisa chda hli)

(1) Jsaadl
Gaall jhlis glsil

adall phlae Galiayl phlae Aglly jhlde deda pllae  dull)
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

il dae) e Jsaad) : saadl

Yo A= Yoo e saiaad) cilgill gasll i elsil Giladl Jeaall aas
() clghadll e a¥ Y o)q A ganll llae ) deagil) (il
Gl Lyl ¥ VA=Y 4 04 e Bieal) il 3850 i dshian dacl 2 1Yl
t ) Jgaall A LS daal)

(V) Jsaadl
daludl gl inll Hhlie ddgeina
0.4 0.4 0.3
0.4 0.3 0.4
0.3 0.4 0.5
0.4 0.5 0.5
0.5 0.5 0.4
0.5 O.4 0.3
0.4 0.3 0.4
0.3 0.4 0.3
O.4 0.3 k2

Aall) dlae] (e Jeandl @ jaadll

11



o dasall Lajlaly Leaas sy @y vang ASLaRy dadill clyuiial) apaas 2y Lol
F (Y1) JSAl mange LS (32) wli ally Yo 9 dud 8 hlas

E3) Untitted [DataSetd] - 1BM SPSS Statistcs Dat Editor - 8 X
Flle Edit View Data Transform Analyze DirectMarketing Graphs Ufiities Add-ons Window Help

SREm e~ BiHA0 i BLEA00 %

|9 ReF_Predideavalue | 3203301088481 Visible 5 o § Variables

rmnm VARO0002 | VAR0003 | VAR00D04 RE;Z_\}:;::\M - r . - . o r - r . o r

1] 4 & 30 100 37

2 40 &l 40 00 32 i [ |

3 E) ) ) 100 m | | |

1 i) 50 5 100 4 \ \ \

5 50 50 4 100 45 i i i

6 50 ) El 100 36 i i i

7 il ) 0 ) E 1 [ \

8 10 ) 0 0 i \ \ \

9 & 2 | \ | \

10 ; ] ] : | 1l I |

1l \ ! ! |

[ \ \ \ |

1 | | | |

1 | | | |

15 | | | |

1 \ | ‘ |

T | L | L |

T . | | | |

18 | | | |

2 | | | |

Zom| \ - ] . — |

2 \ \ \ \ i

(Y1)J<a
Y14 dnd ganl hla.

.SPsS Ayl Cilayia (33 Aall) dlac) @ jaiadl)

1y



A0Y) spss Al s 38y HUail) Cila e gl
Aalladd) Cpays Olis¥ls cilagiiall dady cdlaad) tdadn Al gasl) Jhlad RBF als

ool Jall 4 LS
Notes
Qutput Created 15-JUL-20159 11:23:42
Comments
Input Active Dataset DataSetd

Filter <none=

Weight =none=

Split File <none=

M of Rows in Warking g

Data File

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 RBF WAROOODD3 (MLEVEL=5) WITH
WARDOOOD1 WaARODOD2
IRESCALE
CONVARIATE=STAMNDARDIZED
DEPEMDENT=STANDARDIZED
IPARTITION YARIAELE=YARDOOD4
IARCHITECTURE
MIMIUMITS=AUTO MAXUIMNITS=ALTO
HIDDEMNFUMNCTIOM=MREF
ICRITERIA OVERLAP=ALITO
IPRINT CPS NETWORKINFO
SUMMARY CLASSIFICATION
IPLOT METWORK
ISAVE PREDWAL
MMISSING
USERMISSIMG=EXCLLUDE .
Resources Processor Time 00:00:00186
Elapsed Time 00:00:00.23
“ariables Created or i
bl REedIEied ¥aitR REF_Predictedvalus
(YY) J<al

-SpsS duaaydl Cilayda (33 Ball) dlac] @ jaiadl)

i) ad ADA e Luadd G il sl hlie yosd dalles .o

sl (Y),LEaY) deganay claalia (V)89 il degana N (variables)

LAY didag el Glaadally JAY) cilih s aaat GllXKy saalia (V) Bl
F(YV) Sl 8 LS aslg (gl )

TA



Case Processing Summany

FMumber of Units

Rescaling Method for Scale Dependents
Activation Function

Error Function

Il Fercent
Sample Training (5] T5.0%
Testing = 25.0%
“walid = 100.0%
Excluclec 1
Total =]
Network Information
Input Layver Covariates 1 WAROOOO
=2 WAROOOOZ2
Mumber of Units 2
Rescaling Method for Covariates Standardized
Hidden Layer murmber of Linits 2
Activation Function Softmax
Cutput Layer DependentwWariables 1 WAROOOO3

Standardized
I entity
Sum of Squares

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

(YY) J<al
Gl hlad RBFASN cilasteay eV lall dalled) Ladla
.SPss el Cilajie ig Aald) dlac) 1 Haadll
«variable2) culpaialls A bididl e all magy (31 s sl Ghlacda hio .o
2 LS (variable3) cilsyiall aaey (HI1,H2) 4t wladall sae g (variablel
p(Y €)J<al

Synaptic Weight = 0
— Synaptic Weight = 0

WARDDDOT

WARDODO3

WARDDDDZ

Hidden layer activation function: Softmax

Output layer activation function: ldentity
(Y £)J<a
Gl hlie il dalleal Leddivedd) RBFAuasl) 40 bl

.SpsS duaaydl Cilayda (33 Aall) dlae) @ jaiadl)

14




chaiall Ll S ey M oeds (GE) Hhls)ahuend) sl s ge) L&
2(Y0) JSall 8 imge LS s Uad Ji) (33a5 A

Model Summanry

Training Sum of Squares Error 1.477
Felative Error 581
Training Time 0:00:00.00
Testing Sum of Squares Error i.572"
Relative Error 5031

Dependent Variabhle: VAROOOD3

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.

(vo)usal
GATY Shlie 8 Leatid) dpaell A<l £ 3ga LDA
.SPSS Ayl Cilayiia (3dg Aalll dlac] 1 jaiadll
Cl$yal) ety juill (Altman) olail) z 3gall
tlgie ISR Jiby guill sane # il cllia
okl zagal I
ke g asad L
A z el
gz dgail L
)y Ghyﬂ -z
L)) g asad 2
Sy sl z 3l g cpll) Qs e dag ¢ oLl zased sa Dlim lagsh Jaly
Gasbl aatinl & cBas o Lo S (andy Dlle A (YF) aladinly A 3 ccl€al)
el g ¢ Slany) CglaY) 138 pasinl e sl sas 2aaial) Sleas) plall Juas
AV el a8y Al s el al e odndaa by 8 plal)
F(YVeY ) Ve ela)ll)
Y g sana A daladl JU) () i 2 X1
syl gsana ) Batiaall =LY i :X2
sl ggana ) Sledll J el =l Jhe X3
LT Esane () Gaet bl Goial 48 sl daidll S 1X4
Y gana ) Sl Jiar X5



V) Al Pla e GG JW) Sl el Sy
Z=12*%X1+14*X2+33*X3+0.6*X4+1.0*X5
gli) &y Lad) Gl alaaiuly glall zisal Giy Gl iy gl
2y lgladl)
sy Aanl) AS0Hl) 3 clyiia Lghoasy (Tl 8)sSaall) Ll sl gl Jla) 2 tYl
& asa) (A)dsaad) e deasil el 8 Aaladll 38y (Z)A2 dad Cluaal 2y elly

.a\.'mi
(A) Jsaall
olall #3gal 385 Zallall sl

years x1 X2 X3 x4 X5 Z-5cor
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 0.3 | 3.436
2013 | 0.072 | 0.04% | 1.32 0.3 o [ 1.741
2014  0.084 0.035 1.98 0.48 0.1 | 2.679
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 [ 1425
2018 | 0.012 | 0.028 | 1.65 0.24 0.7 | 2.63

Aala) dae) e Joaal) 1 juaall

PV e pled 2 ) @l and olall ol z-scor Cluaal vie
A S8 Z-scor dad cuil€ 1Y elpeall dalaial) L

YLA-Y.9 gl z-scor dad cailS 1] Apluall ekl Lo

¥4 ST z-scor dad il 13) ¢l padl) dshaid) Lo

A



Qo) iyl ¥ VA=Y 404 (e il gl JLal) il ddghma dac) 5 :Llh
o) Jgaall 3 LS dal)
(2)dsasd

asld) lgiall L) ) A ghias
1.965 29972 2.678

29972 | 2.678

2.678
3.436
1.741
2.679
1.756
3.208
1.425

3.436
1.741
2.679
1.756
3.208
1.425
2.63

3.436
1.741
2.679
1.756
3.208
1.425
2.63
¥

Aala) dae) e Jeaad) 1 juaall
g A Laally Aadill Chysial) waady spss daaal) ) Aghad) i aay s GG

@) ¢Y 419 4 (2.08) gl s A8l ) gl ) Jeagil) iy Laylidly <l paiall
(Y1) JSE DA (e dplual) daidaial) 3 3550 (o

E- Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor* - [m) X

File Edit View Dala Transform Analyze DireciMarketing Graphs Utililes Add-ons

Window Help.

Shel e~ BLAW #

BAE 420% %

o RBF_Predicteavalue [207721091269954

[isible: 5 of 5 Variables

| VAR00001 ‘| VARO0002 ‘| VARD0003 H VAR00004 HRBF}remct

=

=] EEEEEEaEl e
1 1.00 209 =
2 200 268 244 1.00 291
3 268 344 174 1.00] 213
4 344 174 268 1.00 315
5 174 268 1.76] 1.00 209
& 268 176 321 1.00] 312
7 176 321 143 w 207
8 321 143 263 w 318
9 143 263 T
10 |
11
12
13
18
15
18
1
18
19
2
2
Z =l
i F

(Y1) J<al

olall z3sail 3ig Jlall sl
.SpsS Ayl Cilayda (339 Aal) dlac) @ jaiadl)

\Al



2] spss damanll Lol Ghy 05 Sl clajia e
Gads isly gl dads cdlasdl idess AU glal) £3sa RBF s
(YY) JSED b LS ol Lgaaagy dallaal

Notes

Output Created 18-JUL-2015 11:48:40

Comments

Input Active Dataset DataSet?
Filter =none=
Waight <nones
Split File <none=

M of Rows in Woaorking
Data File

Missing Value Handling Definition of Missing IUser- 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 VARODDO3 (MLEVEL=S) WITH
YARDOOOT WAROODDO2

IRESCALE
COVARIATE=STANDARDIZED
DEPEMDEMNT=STANDARDIZED
(PARTITION VARIABLE=YVAROODO4
IARCHITECTURE
MIMUMNITS=AUTO MAXUNITS=ALITD
HIDDEMFUNCTION=NREF
[CRITERIA OVERLAP=ALTO
[PRINT CP3 NETWORKINFO
SUMMARY IMPORTANCE

(PLOT NETWORK

{SAVE FREDVAL

IMISEING
LSERMISSING=EXCLUDE .

Fesources Processor Time 00:00:00.30
Elapsed Time 00:00:00.35

Variahles Created or Predicted Yalue

Modified FBF_Predictedyalue

(YY)l
olall #3508 RBF ally Jga cllaadllly
.SPSS eyl Cilajde 389 Bald) dlac) @ jaiadll

VY



F(YA) IS 8 range LeS Lyl Kl alasinly lal) 7 3sail aaa3 dalles .o

Case Processing Sumimany

I Fercent
Sample Training (] T5.0%
Testing 2 25.0%
Walid =} 100.0%
Excluded 1
Total =]
Network Information
Input Layer Covariates 1 WAROOOO1
X WAaRDOODZ2
Mumber of Linits 2
Rescaling Method for Covariates Standardized
Hidden Layer Mumber of LInits 2=
Activation Function Softmax
Dutput Layer Dependentvariables 1 WAROOOO0O3
Mumber of Units 1
FRescaling Method for Scale Dependents Standardized
Activation Function ldentity
Error Function Sum of Squares

a. Determinead by the testing data criterion: The "best" number of hidden units
isthe one thatyields the smallest errorin the testing data.

(YA) IS
oLl =350 RBFASu) cilaslesy ¥ lall dallaall 28
PSS daapll clajia 3y Aald) das) 1 jradl)
chpriall L) L) gl oo Sidad Gl z3saly cibatal) SLasly S (e -
(Y9) J<a Wacass WS (variablel ¢ variable2) gl

Model Summany

Training Sum of Squares Errar 1.106
Relative Error 442
Training Time 0:00:00.01
Testing Sum of Squares Error 6217
Relative Error 8449

Dependentvwariable: WYAROOOO3

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

Independent Variable Importance

rHormalized

Impordance Importance
WAROOOO 500 100.0%
WAROQOOOZ 500 99 8%

(Y4)J<al
Atisall il yariall Zynil) Laaa¥y Glail) z 3sail Cpuriall HLidly canyi (ha)
.SPSS Lyl Cilajia (33g dalidl dlac] @ jacadl)
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SN Jadl)
L lana) bl adil Al GASUAY aladiul

Aoml) mabll Juadt A e cdlald digald Jabad ai;ag ) (goin dbadlas caags
ahtisal) denil) bbb laiad ST 06 Cay Aldlad) aolial diganll ciluludly
Aozl (go ddadlae 8 dulenu) alial) HLod) 3dS madash (59 pall (e granal 13
: V) Cnlall Joadll Gaming cdoe lilaa) dupaall <0l
o Adddlae (e B4 1 gY) Cuasall
Lnulaall clagleal) daedle Cpunil Al GG aladia) cighd @ A Eaal)
A laiind) bl 2di5 Ciagy
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Y Gaaall
Sk Abiblaa (lgas o8 0l

S Aidlaa (gas aludl alga iVl
dlee (e Agpunall Liml) dgal) Lgbass il Llase (55 Alsblae Qg JLid)

Aagll lasglly Al ans alge Chiay e aldas 1A dLéia ) ayliiall G LAY

b LSy ol 13gd

Lalall cldleY) mis o byl P e andll 138 dueal moan ) ad L)
Laplaall dhally gl Al S aanll Bhall o (goin Al aoylia
G a5 JleeY) aliag dpeasl) Glblatl) pgeaiy clgailly clyaigall Lol
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@ Radial Basis Function

l Variables

Wariables: Dependent Variables:
& VARDUUE?

&7 VARDODD4S
@ &5 WARDODAD
=

¥ VARDDOS0

Rescaling of Scale Dependent Variables:
Standardized =)
Factors:

|&# vaRDDOS |

Covariates:

wp

To change the measurement level of a Rescaling of Covariates:

variable, right-click the variable in the Standardized ~ |
Variables list.

(YY)
L)L) aojliall Sigall uaially Lasil) eyl JU8)
.SPSS Ayl 353 aa Byglaadl AT (385 Zialll 2ae) : jaadll
U Shadly dpaie (Y0) s s (Training) LS s ) chsidl saas s laals
(YY) JSal) & LS ( partitions) &la e Taxie (Y ) alo s (Test)and (5ym




t? Radial Basis Function =

| Variables

Wariables: rParition Dataset-

()] Randomly assign cases based on relative numbers of cases

Partitions:

Partition Relative Mumber o
Training 30 &0
Test 20 40
Holdout o ]
Total 50 100

= Use partioning variable to assign cases

Partitioning Variable:
vl = g

[ ok ) [ easte |[ Reset | (cancel][ Help ]
(YY) <

o) o Al L) aliall by

.SPSS dunayd) Mg an lsall 401 (385 Balll alac) 1 Haiadl)
O ) Clyaiall Lueals Aalled) Ladls g clabadly cilealsall aass 5 Lasba
2353 (e oLgi¥) 2y (RBF 4l Lalall Jlsall 5281 3 (Out put) clajial) 5)3
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@ Radial Basis Function >

r Metwork Structure

[ Description
& Diagram

[ Synaptic weights

rMNetwork Performance
& Model summary

| Jis

Lift chart
Predicted by observed chart
| Residual by predicted chart

|»f Case processing summary

& Independent variable importance analysis

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

(7)<l
RBF 44l jfsall 538l caas Out put s i) 5,5
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Notes

Output Created T4-JAN-201916:09:57
Comments
Input Active Dataset DataSetl

Filter <none=

Weight =None=

SplitFile <None=

M of Rows in Warking Data File 20
Missing Value Handling  Definition of Missing LIser- and system-missing valugs

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

valid data for all variables used by
the procedure.

Weight Handling not applicahle

Syntax RBF VAROOO01 (MLEVEL=5)
YAR0DD0Z (MLEVEL=5) VARO0OD3
(MLEVEL=S) VARDOODO4
(MLEVEL=5) VARO0OODDS
(MLEVEL=5) VARD0ODG
(MLEVEL=5) VARD0ODOT
(MLEVEL=5) VARD0ODE
(MLEVEL=5) VARD0ODDS
(MLEVEL=5) VARDOO10
(MLEVEL=5) VARD0OD11
(MLEVEL=S) VARDOD12
(MLEVEL=5) VARDOD13
(MLEVEL=5) VARDOO14
(MLEVEL=5) VARD0D145
( 16
(MLEVEL=5) VARDOO17
(MLEVEL=5) VARDOD18
(MLEVEL=5) VARD0O149
(MLEVEL=5) VARO0020
(MLEVEL=5) VARD0OD21
(MLEVEL=S] VARD0OZ2
(MLEVEL=5) VARD0023
(MLEVEL=5) VARD0024
( )

)

)
MLEVEL=5] VARDOO16
)

)

MLEVEL=S

SRl LI '

VARDDO23

YA




(MLEVEL=E]

VARDDOZ6 (MLEVEL=S) VARDOOD27
(MLEVEL=5) VARDDD28
(MLEVEL=5) VARDDD29
(MLEVEL=5) VARDDD30
(MLEVEL=5) VARDDDH
(MLEVEL=5) VARDDD32
(MLEVEL=5) VARDDD33
(MLEVEL=5) VARDDD34
(MLEVEL=5) VARDDD35
(MLEVEL=5) VARDDD36
(MLEVEL=5) VARDDD37
(MLEVEL=5) VARDDD38
(MLEVEL=5) VARDDD39
(MLEVEL=5) VARODD40
(MLEVEL=5) VARODOD41
(MLEVEL=5) VARDDD42
(MLEVEL=5) VARODD43
(MLEVEL=5) VARODD44
(MLEVEL=5) VARDDD45
(MLEVEL=5) VARDOO46
(MLEVEL=5) VARDOO4T
(MLEVEL=5) VARDOO 44
(MLEVEL=5) VARDOO44
(MLEVEL=5) VARDOOSD
(MLEVEL=5) BY VARDOD31
{RESCALE
DEPENDEMT=STANDARDIZED
(FARTITION TRAINING=30
TESTING=20 HOLDOUT=0
(ARCHITECTURE
MINUNITS=AUTO MAXUNITS=ALTO
HIDDEMFUNCTION=MREF
[CRITERIA OVERLAP=ALTO
[FRINT CPS NETWORKINFO
SUMMARY IMPORTAMCE
(FLOT NETWORK

IMISSING
USERMISSING=EXCLUDE .

Resources Processar Time 00:00:01.72
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Case Processing Summary

M Fercent
Sample  Training 12 80.0%
Testing 3 20.0%
Walid 15 100.0%
Excluded
Total 20
(Vo) J<a

Gl Jgan A 53))sl VIl sl dadleal) LaDA
.spss Balall Lol e e slae VL sl slae] et juadl

YYe



Network Information

Input Layer

Hidden Layer

Output Layer

Factors
Mumber of Units
Mumber of Units
Activation Function
Dependent Variahles

1

M B ) k=

L R 5 ]

"
12
13
14
15
16
17
18
19
20
21

"
<

23
24
25

VARDODS1

Softmax

VARDODO1
VARDOOD2
VARDODO3
VARDOOO4
VARDODOA
VARDOOOG
VARDODO?
VARDOODS
VARDODOA
VARDOO10
VARDOD11
VARDOO12
VARDOD13
VARDOO14
VARDOD14
VARDOO16
VARDOD17
VARDOO18
VARDOD14
VARDOO20
VARDOD21
VARDOO22
VARDOD23
VARDOO24
VARDOD245




26 WARDOO2E
27 WARDDD27
28 WARDOO28
28 WARODOD29
30 WARDOO30
K| WARDDD31
2 WARDOO3Z
33 WARDODD33
34 WARDOO34
35 WARDDD35
36 WARDOO3E
37 WARODOD3T
38 WARDOO38
38 WARODD39
40 WARODOO40
41 WARDOD41
2 WARDOD42
43 WARDDD43
44 WAROOO44
45 WARDDD45
4G WARDOO46
47 WARDDD47
48 WARDOO48
45 WARDDD49
a0 WARDOOS0
Mumber of Lnits a0
Rescaling Method for Scale Dependents Standardized
Activation Function |dentity
Errar Function Sum of Squares
(T1) J<al

Jalail) 8 eadiioall duscanl) 408N Joa claa )
.5pss Lmayll o e alacVl Eall) dae] et jadl
(0+) &l e (04) di Al Al apliall cfpaiadl ladly cups e WY

Teg e
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Model Summary

Training

Sum of Squares Error 237999
Average Overall Relative Ermror 865
Relative Error for Scale VARDODO1 997
Depenaens VARO0002 998
VAR0OD03 487
VARODD04 887
VARDOD0S 873
VARODD0G 358
VARDODOT 857
VARDOD0S 456
VAR0OD0Y 991
VARDDD10 1.000
VAROOO11 454
VARDOD12 g4
VARDOD13 64
VARDOD14 283
VARDOD15 a7
VARDOD1E 458
VARDOD17 826
VARODD18 3648
VARDOD1G 674
VARDDD20 435
VAR00021 733
VARDDD22 A6
VARDOD23 861
VARODD24 477
VARDDD25 128
VARDDD26 720

VY'Y




VAROO0027 14
VARD0028 478
VARO002S 862
VARD0030 473
VAROOD31 940
VAR00032 438
VAR00033 952
VARD0034 1.000
VARO0035 438
VARD0036 42
VARO0037 15
VARD0038 982
VARO003S 405
VARDO040 757
VAROO041 a7d
VARDO042 945
VARO0043 58
VARDO044 962
VARO0045 424
VARDO046 80
VAROO047 944
VARD0048 983
VARO0045 533
VAR00040 783
Training Time 0:00:00.09




Testing

sum of Squares Errar

762447

Average Overall Relative Error 1.872
Relative Error for Scale YARODOO 969
erEndeNte VAROOOD? 2370
VARODOO3 1.082
VARODOD4 36.640
VARODOOA 5.837
VARODODE 25.085
VARODOOT 1.440
VARODODS 1.086
VARODOOS 1.310
VARODO10 1.026
VARODOT1 1.434
VARODO12 2599
VARODO13 1.233
VARODO14 824
VARODO15 14.883
VARODO16 4,684
VARODO17 530
VARODO18 4.826
VARODO19 74.732
VARDDO20 16.967
VARODO21 534
VARDDO22 1.456
VARODO23 3.220
VARODO24 1471
VARODO25 1.586
VARODO26 2542
VARODO27 7.730
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VARDOOZ8 1.282
YVARDDOZ29 2.936
YARDDOD30 1.154
VARDOO3 1.213
VARDDOD32 1.389
VARDOO33 2.636
VARDOD34 1.023
YVARDOO35 1.085
VARDOD36 45445
VARDOD3Y 6.013
VARDOD3B 2.179
VARDOO39 79
VARDDOO40 1.718
YVARDOO41 3.100
VARDOD42 2.442
VARDOD43 1.077
VARDOD44 2.433
VARDOO45 884
YVARDDD46 446
VARDOD47 1.614
VARDOD48 1.821
VARDOO4S 2.830
VARDOOSD 2.814
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
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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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