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Abstract

Software Development is a crucial activity and a high cost one in any type of
organization which has different context. Software cost estimation is a process to
forecast effort needed for any software development. There are two main
approaches in software cost estimation. The first one is Parametric Models and the
second one is Machine Leaming Models. For the last 30 years, there is a great
number of researches that try to come-up with a more and more efficient method.
In this research report, we have proposed “Ensemble Neural Network” as an
alternative approach to estimate software cost. The proposed method will help to
deal with factors on human resource skill, team work, skill matching and those

automatic adjustments that Parametric Methods seem to have some difficulty.

In estimating software cost, there are three steps: 1. Measuring software size;
in terms of code size metrics or functionality metrics 2. Forecasting effort need; in
terms of time needed for each staff in performing their tasks and 3. Estimating
software cost; in terms of amoun't ofl money. According to these steps, we proposed
an alternative approach that will select more proper features in steps one and two.
So that the software cost estimation in step no. 3 will be improved.

In this research, ensemble learning using neural networks is proposed. BPNNs
based on 4 different structures are used for predicting software cost. The proposed
networks are evaluated with standard benchmark, normally used in software cost
prediction problem, released by NASA. After the prediction with 4 BPNNs,
evolutionary strategies are used for improving the predicting performance. It can be
seen that the performance of the proposed method is better the predicting

-performance obtained from the COCOMO method for all data set used in the
experiments. In other word, the MMRE of the proposed methods is approximately

lower than the COCOMO methods about 0.1
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m‘i‘dismmé’uﬂunﬁiﬁlﬁuuwaWﬁLLﬁ (Estimating Software Development Costs)
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2.3 aaunfldsiamuinis (Evolutionary Strategy: ES)

£ a o LY a a ¢ 4
nagnsiiadimuinsgniauilag 8sln 1siwudia (ngo Rechenberg) uaw g1us-

woad vewa (Hans-Paul Schwefel) Tugas 1970s @ahmdnn1suean1siimuINITmie
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al t

3ondn (1+1)-ES Tngdupaunisinnurenagndidadinunisuuy (1+1)-ES FuAuaIn1s

guAtaARes LIS arArd I dENULIRSEIU (Standard  Deviation) W3ausiamnAn

AnzaLTaIsErnsIsuAy udasassenslvil 1 dafenisnaneiuglagendonis
duAT 11719390 ULNIINNNINSEANEUUUUNR (Normal - Distribution) fifidLade (Mean)
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Wuuszanslugusely swafleuues (1+1)-ES wandluguil 2-4




15

Procedure (1+1)-ES
begin
generation = 0
Initialize (X,0°)
Evaluate (¥)
while ( termination criterion not fulfilled ) do
(X%',0") = mutate (X,0)
Evaluate (X')
if (X' < %) then
(¥,0) = (3',0")
generation = generation + 1
end while

end

= @’ 4 £ a. au
3N 2-4 s eNveInagnaBITRuINIsLuY (1+1)-ES

a fa aaw o o o ¥ Y
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ANTUTEIHUANARBU ﬂ"liﬁ’i'l\‘il]i%ﬁ'lﬂ‘iﬁiﬂlﬂﬂﬂ')EJﬂ']iﬂﬁ’lEl‘W‘L!ﬁ PIUYALLRYARNU
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2.3.1 n1sa519Usz 9 InSIEN A
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9%9%us n A1 (Wunamesvesiiniuaie n {7 uarduardrnuidonvuninsgiuiiue 1

WU NISATUUAATSLAUFIUNSUTILIUISS 4 A wansnasegtluguin 2-5
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2.3.2 n1sdsziAnatataau

& o

nsUszfluArdnaudiniunagnsi@aitmuinstdurinidlagldlsddumeaing

!y

[} LY [ [ ! a s < 2/ & o U
LRUTEY LU 7\]’1ﬂﬁl‘]aEI'Nﬂ']‘iﬂ']‘ﬁuﬂﬂ?LiNﬂUIﬂiINI‘ﬂNﬂQ‘EUVI 2-5 9 HATUNIAIAIY

I i o 3 1
WugaNAe ) = x; + Xz + X3 + Xq slatlasiulausnAa v se laA1AIN

WNgAUWInTY 5.93 deduaalldann (1.24+ 2.18 +0.95 + 1.56) tHusu
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o

} 24 1 a o i A o g i 1 A
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inpsgrunau Tag (Rechenbere, 1973) Wiauangaiudiia 1/5 (1/5 success rule) dmiy

s 1 1 ﬂl - UV as A
msuSuardudssvuninsgulisaunisi (6)

o+0817 if(p>1/5)
o = <ox0817 if(p<l/5) (6)
o if(p=1/5)
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a o . . 1 o 1 2 a L4 s 1
MnnsnszaneUnd duie Zi ~ Ni(0, 0) udgezihAidulaannisnsganeundtiuaniue
o = a e o E% il 1 1 a as | d‘ o
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msnaneiugnNdsaandnalauszansluinagun 2-6

X X X3 X3
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2.4 a1snunIuIsTunssH/N1aauia (Information) Maadias

B. Tirimula Rao (Rao, 2009) iazmug dnaueuiTedos A Novel Neural
Network Approach for Software Cost Estimation Using Functional Link Artificial Neural
Network (FLANN) Teglusiuddeiivauessuulasedreussamiiiendimsuniswennsal

Haﬁwawaﬂéu’ﬁ%ﬁfda&Jamﬂmm%’ueé’fau‘l,uﬂ'ﬁﬁwmmuazmmsawmﬂiaigaﬁhsdavmlmﬂt,uu
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7 ' o P o Moaad
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. | 2/ (B [y [ P!
(Hidden Layer) nszulumsasuazldlalduuuunsdoundunuvanysal Amsudtldluns

al

o v oy v ' ¢ v ac
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. 1 acs A o 124 c‘d
(Constructive Cost  Model) a1nnanisnaaainuii Isn1sadnauslinanisnaaseiil
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