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The Use of neural networks to rationalize investment decisions
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Abstract:

This study aims to demonstrate the importance of using the neural networks in the
process of investment decision making and choosing the investment project that achieves
the objectives of the organization. The problem of research is not to rely on modern
technical methods in preparing management accounting information so that it can meet the
current challenges facing business organizations. The importance of the study appears
through the increasing need to make administrative decisions as quickly and accurately as
possible. As well as the multiple advantages provided by artificial neural networks as one
of the scientific techniques that began to be used in multiple areas. The RBF neural network
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was also used in the selection process between investment projects in Nineveh
Governorate. The study concluded with a number of conclusions, including: The
superiority of neural networks to the traditional statistical methods, using them in all areas
and based on the conclusions reached by the study. A set of recommendations has been
made including: The need for governmental agencies service and financial institutions to
adopt the technology of neural networks for the ability to Deal with the vast amount of
information and speed of access to the results at the lowest cost.

Keywords: Neural Networks, Investment Decisions< RBF.
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R0 B m 3 b)) Wwo|ln|l ow 8070 B | 120000 | 1120000 | 2 | 580 | S6000 | 18 | 4% |10
b I B I N I VR & 50 mw | x| % W | B | 45 | 1500000 | 00000 | 7 | 443 | 8600 [ 2 | 4% |1
LB 5| % 2 3 B 7 SU| M| 3| 1310000 | 820000 | 11 | 28 | 10000 [ 18 | 2% |12
DR B |15 w0 ) 9 o8| u 46 | 45 [ 70 | 040000 | 600000 | 14 | 330 | 0000 | 15 | 3% |13
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0.014|0.018 | 0.015 | 0.010 | 0.011 | 0.019 | O.045 | 0.012 | 0.014 | 0.015 | 0.025 |0.014(0.007| 0.012 | 0.041 0.011 | 0.005 | 0.022 0.020 0.035( 1
0.008 |0.009 | 0.013 | 0.025 | 0.006 | 0.012 | 0.020 | 0.020 | 0.023 | 0.010 | 0.014 [0.008 [0.006 | 0.026 | 0.023 0.01% | 0.008 | 0.007 0.015 0.015| 2
0.01%9|0.016 | 0.019 | 0.020 | 0.010 | 0.017 | 0.023 | 0.010 | 0.018 | 0.007 | 0.016 |0.012(0.010| 0.018 | 0.022 0.023 | 0.007 | 0.009 0.022 0.025( 3
0.018{0.019{ 0.021| 0.013 | 0.004 | 0.007 | 0.015 | 0.009 | 0.024 [ 0.018 | 0.026 |0.015| 0011 0.029 | 0.017 | 0.009 |0.005 | 0.083 | o0.016 [0.015| 4
0.027|0.015 | 0.007 | 0.022 | 0.004 | 0.00% | 0.008 | 0.007 | 0.005 | 0.012 | 0.011 |0.013|0.007| 0.013 0.021 0.013 | 0.008 | 0.062 0.01% 0.015 5
0.024|0.029| 0.022 | 0.020 | 0.013 | 0.014 | 0.01% | O.011 | 0.01% | 0.01% | 0.032 |0.013(0.011| 0.013 | 0.019 0.008 | 0.012 | 0.009 0.014 0.010( 6
0.020{0.034| 0.018| 0.032 | 0.009 | 0.013 | 0.017 | 0.010 | 0.015 | 0.009 | 0.009 |0.020|0.008 | 0.016 | 0.036 | 0.023 |o0.021 | 0.000 | 0020 [0.015| 7
0.017|0.021 | 0.00% | 0.012 | 0.015 | O.01% | O.022 | 0.012 | 0.023 | 0.022 | 0.013 |0.026|0.013 | 0.022 0.016 0.030 | 0.019 | 0.012 0.022 0.010 ( 8
0.026 |0.018 | 0.024 | 0.014 | 0.015 | 0.017 | 0.027 | 0.018 | 0.003 | 0.023 | 0.016 |0.017(0.018 | 0.01% 0.018 0.015 | 0.024 | 0.007 0.024 0.025 9
0.015|0.021|0.035| 0.023 | 0.015 | 0.020 | 0.021 | 0.012 | 0.025 | 0.033 | 0.020 | 0.033(0.010| 0.027 | 0.025 0.004 | 0.030 | 0.006 0.018 0.020 | 10
0.018 | 0.019 | 0.030 | 0.014 | 0012 | O.021 | 0.025 | 0.009 | 0.026 | 0.023 | 0.009 |0.015|0.01%9 | 0.033 0.020 0.013 | 0.023 | 0.010 0.022 0.020 [ 11
0.034]0.011 | 0.016 | 0.025 | 0.011 | 0.010 | 0.014 | 0.011 | 0.001 | 0.030 | 0.023 [0.016 (0.014| 0.028 | 0.019 0.021 | 0.016 | 0.011 0.018 0.010 | 12
0.017 |0.025| 0.020 | 0.015 | 0.011 | 0.015 | 0.015 | 0.011 | 0.020 | 0.014 | 0.021 | 0.021(0.030| 0.020 | 0.014 0.026 | 0.017 | 0.010 0.015 0.015| 13
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File Edit View Data -
% 13 Radial Basis Function X E
SEs [ v
Variables | Parfiions Architecture  Output Save Export Options Visible: 51 0f 51 variables
‘ VAR00001 | Variables: D;Dilf::mzf::‘ﬂﬂms‘ 09 | VARD0010 | VARO00011 | VARDD012 | VARD0013 | VARO0014 | VARODD015 VAF7
1 04 & VAR00048 = 103 02 02 01 02 01 02 =
2 02 | | # varoooss | o 02 0 02 02 02 02
3 02 & VARD0050 | |.01 01 01 01 i} 01 02
4 01 Rescaling of Scale Dependent Variables: 02 03 02 02 0z 02 03
5 01 |stgnugrmma = .02 00 01 02 03 01 02
6 04 Fadors .02 03 02 02 i} 02 02
7 0 & VARODD0S 02 03 03 03 02 02 01
8 01 02 01 02 01 03 0 02
9 01 02 03 02 02 02 03 02
10 03 .02 02 01 02 02 03 02
" 02 02 03 02 03 0 01 02
12 0 Covariates: 00 03 03 00 02 03 02
13 01 .02 01 01 01 i} 01 01
14 05 .03 02 03 01 02 01 0
15 02 - 02 02 02 01 02 0 0
16 01 .02 .02 0 01 0 01 01
17 01 .01 02 01 03 02 01 02
18 02| Tochange the measurement level of a Rescaling of Covariates 02 04 03 02 02 02 02
19 0 :/aa’;-‘|aal:1‘|:5”\?;‘{"cme variable in the Standardized - | 0 @ 0 o 0 o o
20 01 03 02 02 03 02 03 03
21
- i
[ [

Data View | Variable View
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1 04 0z 02 01 0z 01 02
z P ® Randomly assign cases based on relative numbers of cases A © e P © P P
3 02| Partitions: 01 0 0 01 01 01 02
4 01 Pariiion Relative Number % 02 03 02 02 02 02 03
5 01 Training 30 60 02 00 0 02 03 01 02
6 04 Test 20 40 02 03 02 02 01 02 02
i 01 Holdout 0 0 02 03 03 03 02 02 01
8 01 Total 50 100 02 0l 02 01 03 01 02
g o @ Use partioning variable to assign cases ' 03 0 02 02 s 02
10 03 02 02 0 02 02 03 02
Partitioning Variable:
1 02 -, — .02 03 02 03 01 .01 02
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21
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il LS (S8 aldaill s ja el
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i_liiuY) o Ladl (RBF) ala

Notes

Output Created 14-UAN-2019 16:09:57
Comments
INnput Active Dataset Dataseto

Filter =none>

wWeight =none>=

Split File =none>=

N of Rows in Working Data File 20
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.
wWeight Handling not applicable
Syntax RBF VAROOOO1T (MLEVEL=S
VAROCOOO2Z2 (MLEVEL=S) VAROOOO3
(MLEVEL=S) VAROOOO4
S) VAROOOOS
S) VAROOOOS
S) VAROOOO7
S) VAROOOOS
S) VAROOOOS
(MLEVEL=S) VARODOO10
(MLEVEL=S) VAROOO11
(MLEVEL=S) VAROO0OO12
(MLEVEL=S) VARO0O13
(MLEVEL=S) VAROOO1 4
(MLEVEL=S) VAROOO15
(MLEVEL=S) VAROOO16
(MLEVEL=S) VAROOO17

=S) VAROOO22
(MLEVEL=S) VAROOO23

VWARODOZ6 (MLEVEL=S) vAROOOZ27T
(MLEVEL=S) vARODD28
(MLEVEL=S) VARODO29
(MLEVEL=S) vARODO30
(MLEVEL=S) VARODO31
(MLEVEL=S) VARODD32
(MLEVEL=S) VARODO33
(MLEVEL=S) VARODD34
(MLEVEL=S) VARODODO35
(MLEVEL=S) VARODOD36
(MLEVEL=S) VARODO37
(MLEVEL=S) VARODOD38
(MLEVEL=S) VARODDO39
(MLEVEL=S) VARODOD40
(MLEVEL=S) VARDOO41
(MLEVEL=S) VARODD42
(MLEVEL=S) VARODDA43
(MLEVEL=S5S) VARODD44
(MLEVEL=5S) VAROOD045
(MLEVEL=S5) VARODD46
(MLEVEL=5S) VAROOD47
(MLEVEL=S5S) VARODD48
(MLEVEL=5) WvAROO0D049
(MLEVEL=S) VARODOS50
(MLEVEL=5S) BY VARODOS51
IRESCALE
DEFPEMNDENT=STANDARDIZED
IPARTITION TRAINING=30
TESTING=20 HOLDOUT=0
IARCHITECTURE
MIMNUMNITS=AUTO MAXLUINITS=AUTO
HIDDENMFUNCTION=MNRBF
ICRITERIA OVERLAP=AUTO
IPRINT CPS NETWORKINFO
SUMMARY IMPORTAMNMCE
IPLOT NETWORIK
MISSIMNG
USERMISSING=EXCLUDE .

Resources Processor Time 00:00:01.72
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Case Processing Summany

Il Percent
Sample Training 12 280.0%
Testing 3 20.0%
“Walicl 15 100.0%
Excluded 5
Total 20
[ T SO N T DT TP -
It L Eyer Factors 1 WA FRODODS
PluarTmber of Linits 10
Hidden Layer Furmber of Linits = -
Activation Functicon SHoftrmasx
sttt sy r Depandant WwWariablaes a S OO OO
=2 WAFROOOo0O2
= WA OO0O03
- WA OOo00Da
= WAFROOO0D0DS
(=3 WAFRIO D00 S
rd WAFRODOO T
=
=2
10
11
=2
13
14
15
16
17T
18
19
=20
21
=3
Za
25 WAFRODO2S
26 WAROODD2E
27 WAaROoOOoO2T
28 waROooo2e
zg wAaROOOD29
3o WARO0O0030
31 WwAaROO0031
a3z wAaRO0032
33 WAROOO33
34 WAROOO3 4
35 WAROOO3S
36 WAROODOD36
ar WAROOO37
a8 waRO0o038
]=] wAaROOO39
40 waRO00040
41 WA OO0 4
42 WAROOO4 2
43 waRO00043
44 WwAROOO4 4
45 wAaROO0045
46 WAROOD45
47 WAROOO47T
a8 waRO0o048
49 WAROODO49
50 WAROO00S50
rurmber of Linits S0
Rescaling Meaethod for Scale Depaendaents Standardized
Activation Function Il e ity
Error Function Sum of Sauares
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Model Summany

Training Sum of Squares Error 237.999
Average Overall Relative Error LBES
Relative Error for Scale Dependants WaRO0001 aav

WARO0002 .aa8
WARODOOD3 .aav
WARODOO04 887
WARODOO0S =
WAROOOOG 8549
WaRrooooy 857
WAaROOODOSB Q96
WARODOO0S 891
WARODO10 1.000
WARO00011 994
WARODO01 2 989
WARODO01 3 8G9
WaROoOoo1 4 883
WAROOO1 5 517
WARODO16 458
WARODON T B26
WARODO18 BE65
WARODO1 S 679
WARODDZ20 435
WARO0021 T33
WaROooo22 = l=1s
WAROOD23 LBEG1
WARODO24 aTv
WARODOD2S5 .T25
WARODO26 .T20
WARODOZ2T 814
wWaRO00028 arg
WaRO0OoO0O29 B62
WAROOO30 arv3
WAROOD31 940
WAROOO32 839
WAROOODO33 892
WAROOO34 1.000
WAROOODO3S .a38
WARODD3GE 542
WARODO3T 819
WARODO3E .a82
WARODODO3S .05
WAROOO40 T5T
WAROOOD41 874
WAaRO00042 949
WAROOO43 R=1=]s]
WAROOO44 L62
WAROOO45 G2a
WAROOOD46 880
WARO00047T Q44
WAaRODD42 993
WARODD49 533
WARODOSO 783
Training Time 0:00:00.03
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Testing Sum of Squares Error TE.2447
Average Owverall Relative Erraor 1.872
Relative Error for Scale Dependents WaRoooo 869

WARODODOZ 2.370
WARO00003 1.052
WaRO0o0o4 36.640
WARODDOS 5.937
WARODODOG 25.085
WaR0oo0oT 1.490
WaROoooos 1.086
WARODDOS 1.310
WARODD1 0O 1.026
WAROO01 1 1.434
WaRooo1 2 2.599
WARODDT 3 1.233
WARODDT 4 824
WAaRO001 S 14.883
WAaROO001 6 4.684
WARODDT T 530
WARODD1 S 4.826
WaR00019 T4.732
WaROoo020 16.967
WARODD21 534
WaROO022 1.456
WaR00023 3.220
WARODDZ24 1.471
WARODDZ2S 1.586
WAROODOZ2E 2.542
WaR00027T T.730
WAaROOOD28 1.282
WAROOO29 2.936
WAROOOD30 1.154
WARO0031 1.213
WARODOD32 1.3889
WARODD32 2.636
WARODDD34 1.023
WARODODOD3S 1.085
WARODD3G 4.545
WARODOD3T 5.013
WAaROODOD38 2179
WARODOD39 FTe
WARODD40 1.718
WARODD 41 3100
WAROOD42 2.442
WAROOD43 1.077
WAROOD44 2.433
WARODOD4S 884
WAROOOD46 5.446
WAROOO4T 1.614
WAaROOD48 1.821
WAROOOD49 2.830
WAROOOS0 2.814

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 erraor in the
testing data.
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