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Abstract

This study aimed to analyze the factors affecting the satisfaction of users
participating in software projects. The data was analyzed from 191 projects with
71 factors by using data mining techniques. The methodology consisted of three
main steps: 1) Preparation of information, 2) Factor selection using feature
selection techniques: Correlation, Chi-Square, Forward, Backward Elimination,
Evolutionary, Information Gain, and Gain Ratio, and 3) Efficiency test by using
Backpropagation Neural Network Model.

The results of the research were as follows: The result revealed that 33
factors from the Evolutionary technique provided the highest predictive
percentage at 90.61. The result can be employed as basic information for
software project implementation to satisfy users and applied as data to develop

a more effective satisfaction predictive model.

Keywords: Factors ; User satisfaction ; Software project; Data Mining
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Gziaﬂmﬁmﬁfﬂmmﬁqm wagteniign Ao
[0.314, 0.001] wag¥inn1sNA@RUNGY
Audnyue ldaeduLuuyune
lasengUsrannmiguiuuunsngu lag
nsanAmudnumeidavintosiian

asfiay 1 Audnwae il of agmngy
AaENYAET IAIANg N0 Tunnsg
yuneiAfian anuanIsageUNy 16
Qmaﬁ”ﬂwmzﬁgmﬁaﬂ Tan QOF, MBR,
PD, IMD, DD, SD, EQU, PAS, IMA, TD,
PIT, TG, QOS, DTN, FPT, PIP Tsir1Aa
gnaes lunsiuieauianelaves
Abdaulasiniseenduwls e Youay
86.39

5.6 NAN1TAALABNAMANYNY

mewmatlla Gain ratio

Haa1NN1shivmAlla Gain Ratio
Tunsdmdeng udnumzianua 71
AadnuUy NUTRANmTALNT
uazieniign Ae [0.359, 0.001] wazyi
MsNAFBUNGLAMAN AT LA 185
wuuuglaseyigdszaninguLuy
ungnav lngnisangadnuaeiiad
dmiindosfianasiiay 1 qudnuue
iiemnguaadnuaslririanugnsios
Tun1svunediffian fadunaainnis
nARBINy 6 AadnwuTigniden aun
QOF, MBR, ES, AT, TDD, EB l¥iA1Aa1u
gndosfiafian Tunisviuneainudis
wolavasldulasiniseenduls Ae
Jouaz 88.97

5.7 Han1sAnLionAMa Ny

premalla Chi square

naanNNsIdmalla chi square
Tunsdmdenaadnumzionun 71
AadN YL NUINYIAMTNNT ga
wazdoufian [1,0.0018] uazyinis
NAADUNG UYDIAMS N LA s 86
wuuhwelasadglseamiiieuwuy
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uwsndu Tagnisann ad Nz den
umiindesignasiiay 1 qadnuauy
\efiagminguaudn vzl
gnéos lunsyihunediaiian dadu n
NANTNAABUNY 12 AMAN AT N
\@enlaun QOF, MBR, PD, DD, SD,
EOU, PAS, AT, IMA, TD, FPT, PIP T#ei1
AgNpTiANanlunsiuIsAL e
wolavesldeulasinisweniuas e
Souag 87.97

e’y annasAALE N
ANANYMEAIEMATARIY 9 @11150
agunanisnaaesle fam1a9d 3 uans

11971 Forward selection {977
AaudnvETiuNIAaEentosTign
AB 31U 4 AANYNE Lazivaila
Backward elimination 4" 9™ 1 3 u
AndnwaETiuMIdadenuniian Ae
I 67 Aauanwaly waagelsiany
Andnuazildanmneaaedludunou

q
¥
a o

il éildanansnd¥alédn nquandnune
Taiifiuszansamlunisinnganudi
wola lunisldnulasinsgendussia
andesinniian fetiu Tusumeudaly 39
thiaudnvaeilsiiignismaaoy

M13199 3 PnuRusnvuzlarReulvlunsdndennainuuy

wallAn1sARLaaN Suuandnenziiny | Weulvlunisdadan
AANYL n13ARLARN [unniige, Heuilgn]
1. Correlation 58 [1,0.112]
2. Forward selection 4 [1, 0]
3. Backward elimination 67 (1, 0]
4. Evolutionary selection 34 [1, O]
5. Information Gain 16 [0.314, 0.001]
6. Gain Ratio 6 [0.359, 0.001]
7. Chi square 12 [1, 0.0018]

6. N15LUSULNBUNANISIN
UsLANTAINNITNIUIYAITUNS

nala

n1siUSeuiigulsednsanly
n13vu1y laeinnisuilenngy
Aadnuazladuteyadnd (nput)
MLUUnglATeUsEamiiguwuY
uNsndU wuin 33 Andnwaly kU3

AnLaonma8LnAila Evolutionary
selection IWen3asavaIugndosly
° = ~ a %

NITMUIYNGINE R AD I088E 90.61
waglumenduiumni 71 Audnuae
LU arue laelydn1sAANSad
% 4‘ [~ ¥ ) Y

mgouls 9 Wuteyatndiduuly
N3vIue WuilviAsegarAUgNADS
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lunsyihuensnfgn fe Seuaz 81.13
WARIAIRNISI97 4

M13199 4 Useansnmlunisiuevausiasnguananuue

wallAnIsAALaDN INUIUAMEN AL A1308aYRINTS
ABENEIL Aldlunsvinneg inUszAnsnw
lalldwedlala o 71 81.13
Correlation 58 84.29
Forward selection 4 87.97
Backward elimination 67 97.95
Evolutionary selection 34 90.61
Information gain 16 86.39
Gain ratio 6 88.97
Chi square 12 87.97
7. a5Una Tasizisendnnismilesteya lagly
AT PimsiasiziaSud wadan1sAnioNAMANYMNE WU 33
fnasianuiisnelaverldanulasenis Uady Nllnasianinuianelavesyldnu
w33 lneldvoyavingrudeya Tassmsgenduarfinniian lasfiarsan
International Standard Benchmarking mﬂmmmﬁﬂﬁm Tunsviunevass
Standards Group léd9ayas1uau 191 uuulAsY A BL UL NaY
Tasensisiaumnzanlunisiily Uadowmantiu uansdannsned 5

A15199 5 Y2387N8719990UANUNIND LaNHIUNISNAFaUIINAUULATIVNE
USTAMAYULUURNINAU

Uade AUNNY
1.Architecture antnenssuvosgenmuag
2.Application type Usgtanvasronang
3.Count Approach WUszuanMsvuInveslasinsse AL
4.Development wadiafldlunsianyenius
Techniques
5.DBMS used fimsldnuszuugutoya
6.Development Platform | uwanwasuluniswaungeansias
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7.Debugging Tools

In15l99uAs09LaluN1TIATIEN haznSIVEU
YONALS

8.Effort Specify

LAUINAINUAILTOIUNNTAMIULATING

9.Effort Estimate Method

Fnlrlunsuseiiumnuausalun1saiulasing

10.Fp Standard All

PINTUNENVDITBNALIT

11.Implement

Documents

LONANTOSUIYTIALLIUANITANRITONALIT

12.Intended Market

ANUENTUSASEnIENTd g asiunsALY
lAsIn1sTenawIs

13.Industry Sector

NANYAANNTTY

14.Language Type

UsELANVBINW LU SN SUABURULNDST

15.Meet Business

Requirements

MEUANBIAINABINITNNGINA

16.Normalized Work
Effort

uualudlunsihnuwemnfitauilingitesiv
lAseN15TeNALIs

17 Normalized Work
Effort Level 1

FNUIUT I AUN AU GO NAIT LTI UN ST
TUswnsy

18.0rganization Type

UELANUDINUILITUYITORIANTTINT

19.Primary Programming

Language

A UTBNTUADUNABIASNNLBLUNTHAIUN
1ASINS

20.Project Inactive Time

nangadsllaelidladuiiulasanig

21.Project Elapsed Time

seaznan (Wau) Niglunisaiulasanig

22.Process Improvement

Program

wHUNSIUngnivualiieiniunisina ety
WanganAuIg

23.Project Objective

Minimum Defects

| ¢ sANY a ° o v
miamawﬁaw{ﬂLL’J%“V]@JSUEJN@Wﬁ’]GﬂUﬂ’]iVI’lmuwuaﬂ
Vian)

24 Project Objective

Minimum Costs

ANSAILBULDNALISNYINNULAGIUARBINTA Y
Aldinelaiign

25.Project Objective
Shortest Time

AMsaINUERNALISNVINUlARILARDINTAe
JrevIAduge

26.Personnel Changes

AsUSULUABUNNUIUNNSAEULATIN ST WALIS

27.Planning Documents

LNANT MINITINLHULATINT
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28.Quality of

ANNTUNITYINTUYRITE LIS

Functionality

29.Quality of AMANYBIBNANTUTENDULATING

Documentation

30.Specification LONATOBUILTIDALDIAVDIAIUABINITIUATUG 9]
Documents

31.Team Size Group

YUNNVDINUITU

32.Testing Tools

=~ ¥ A A s s
llﬂ']{[flj\ﬁ']uLﬂﬁ@ﬂﬂi@Iuﬂ'ﬁW@a@U“ﬁ@WﬂLL'J?

33.Upper Case Tool Used | fimsldnuinsastiolunisiaungonswistugs

8. 8AUTILNANITINY
vnfinrsannguaudnuns e
MnAdeil Fetimsdanguetnadig
TnaifisuiAsstuesdanuiitldainnis
nunweAdeiiieades Tuameses
TUlAa LaTUINTEIUUILIYIAT LA TU
aruden Tunrstundssyndlddu
nsouLuIAnlunIsItATIznIUady
n3onudnuwuyi A sITeef UL
walavou lrulasenisyonsiuis
seuanglautpanuad i alunnswau
Jeuvansauna (Information System
Success, IS) 4849 DelLone & MclLean
(S. Petter et.al, 2008) & sUsznausly
U299 8 System Quality, Use Lag
Information Quality WagN1NITFIU
ISO/IEC 9126: System and Software
Product Quality (2014) Feusznause
U" 23”9  Functionality, Efficiency,
Portability, Maintainability, Usability
waz Readability aziiulsin Aaudnuay
AlFanauidel darudenndesiu
lutnaved DeLone & McLean (S.

Petter et.al, 2008) s1uds@anAA DAY
UINTFIU ISO/IEC 9126 Lau i anqy
Jaduiiaenadesiu 1idu 5 nquilade
Lo

1) nauiadesununinues
58U (System quality)

2) naudadesunmain
a1sauina (Information
quality)

3) naudadea1unisinnis
lassnns ( Project
management) R
Usenausie 2 naulade
goe loun
3.1) NGUNALNTAITIANT
1A59n13 (Management
Strategy) ey
3.2) NGUNALNTAITIANT
M3 A 83N1S3
(Requirement Strategy)

4 naudadeniueedninug
145519 (Business skill)
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5) nauladenuednuiide
WwAlA (Technical skill)
Tneds1uazldonuanimanIng 5 @9
Aumanuaneveng uiladed 1Al
wandliiiuan anuianelavesdlda
lasenisgens waslylainnann
Audnune viietldelatiadeniainiy

NFUTENBUN8a8TA 8 UTU

Delone & McLean (1992)

FIUBNAINAMNINUYDITEUU ANNINVDY
ansaume wamadnslaanauidell
F93 liiuIndnenInuesn1suinis
TANITIATING UATAIINAIUITAUDY
ARUN 895509 wazidunaile
LY [ 1 v aa o 1
dulunquiadendianudidgsaniny
wanalaveslvaulasinisgonduls

ISO/IEC 9126: System and

Selected factors
Software Quality (2014)

Fu i it
unctionality Quality of functionality
Efficiency
Portability

Maintainability

Quality of documentation
Plaining documen t

User Satisfaction

Specification document

Implement document

Process improvement program
Personnel changes

Team size group

Project inactive time
Project elapsed time
Normalized work effort

Normalized work effort level 1

Effort estimate method

Project objective minimum defects

Project objective minimum cost

Project objective minimum shortest time

Meet business requirement

Industry sector

Organisation type
Intended market

Debugging tools

Testing tools

Application type

Language type

Primary programming language

1* Language
Development techniques
Count approach

Fp standard all
Architecture

DBMS used

Upper case tool used

a o i v a a Y o = v ¢ s
AN 5 ﬂ']i"ﬂﬂﬂa}l{j'ﬂﬁ]’ﬂwLﬂ'EJ']GU@\‘]ﬂ‘UF‘n']lJW\TW@IQGU@QEJ:IGUQWUIﬂiﬂﬂWi%@WWLL'Ji

gusunuanistunisiveaelusuian
ASHRILNLLaYINTUIEAUNIND1aD9
Aldanulasanisvensduadfiazviouds
m’mﬁqwaslasuawﬁﬁdaus’aﬂu‘lmama
Waurgeane Lasuasluun as
NAYRENTIU (Industry sector, 15)

9. AnAnssuUsENIA
MATeE A S UM sauayudoya

Tunsanild eI d821n Intemational

Software Benchmarking Group
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