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B Abstract &

The purpose of this study is to present an evaluation model to measure the clarification level of stakeholder
requirements of public sector software projects in the Republic of Korea. We tried to grasp the quality of proposal
request through evaluation model. It also examines the impact of the level of stakeholder requirements on the level
of system requirements. To do this, we analyzed existing research models and related standards related to business
requirements and stakeholder requirements, and constructed evaluation models for the system operation concept
documents in the ISO/IEC/IEEE 29148. The system operation concept document is a document prepared by organizing
the requirements of stakeholders in the organization and sharing the intention of the organization. The evaluation model
proposed in this study focuses on evaluating whether the contents related to the system operation concept are faithfully
written in the request for proposal. The evaluation items consisted of three items: ‘organization status’, ‘desired
changes’, and ‘operational constraints’. The sample extracted 217 RFPs in the national procurement system. As a
result of the analysis, the evaluation model proved to be valid and the internal consistency was maintained. The level
of system operation concept was very low, and it was also found to affect the quality of system requirements. It is
more important to clearly write stakeholders™ requirements than the functional requirements. we propose a news
classification methods for sentiment analysis that is effective for bankruptcy prediction model.

Keyword : RFP(Request for Proposals), Software Requirements Evaluation, System Operational
Concept
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{Figure 1) Software Requirements Structure
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{Figure 2> Sequence of Requirements Processes

{Table 1) Information Items of System Operational

concept
Item Content
Scope Document overview, System overview
Referenced
Document
Current Background, Objectives, Operational
Policies & Constraints, User classes,
System

Support Environment

Justification of
changes

Justification of changes, Desired
changes, Priorities, Assumptions

Concepts for the
proposed system

Background, Objectives, Operational
Policies & Constraints, User classes,
Support Environment

Operational | A step~by-step description of how the
Scenarios proposed system should operate.

Summary of | The operational impacts of the
impacts proposed impacts

Analysis of the
proposed system

Benefits, Limitations, Alternatives
considered

WA A A G scope) A E A2
GG BAS AsuA s Asge] g
ALE AT A AT A 2T
aRE B S8 AzEe] o gA 29l
ok SH=AE ekl Lokekel AT A2
Aol Astag st Asge] duhel 5
& Aered), SOAECAEEEIAE ol o
oo @ Wz EHK= AL AU

dF = Al2~" A3Hcurrent system or situa-
tion) o= A 7o EAsk= Al2Ele] g



42 Sanghwi Park - Byungcho Kim

W&ol lofof gtk dAl ARl 75w, = ZRAES 7P & AR 4 e S o]
A9 Ad T HYAY S dyHol s B A718 A AE ol3sl= Aol tHEllis-Braithwaite
T8 7% 5 1Al 9, 18]aL A ~E o] et al, 2017). 74¢] QFAMES olsfistEH WA
AR}, A 874 5 A0 SHAA A 24 Z2AES 7| BA3 sdkg Al Ago] 7okl
gt} mhoF WA AL 7|NEe 2 3 dA] Al ~Hlo] sfetgljof st A|2~glo] EAfslof & wjE T 1 A
NS A, Alzdo] HasH | AA T d 3ol 253 A3 288k A4 8471 7R s
ojs] A sty of &cH(Kujala et al., 2001). 9} 2& Y&E0]
i AHHGustification for and nature of changes) Azl &of Jd Fajo] EEEE Ao|t) whaha
S 2o 2L Ex 2SS 9 dA4 A Al2gl 9 i B4 F BASLE S TR
2glo] 7kxl g 9 HHES VIesta, 71E Al T3] Yl BE =E8E 7] &oof st} Al~E
28] A T2 AR AxE Tl t o] BXE o' GAs=AE 7Eshs Aol ofd
b= ARAS AAEoF gkt ol ARl 8AL Al2=gllo] @A3||of 3= Ao FHE Foloksly] o
g, A B UEF H o 34 5 AR Be woll FHEA] Al2~E V)5 QFAN B2 e 2
Mg Alz~glo] gt o]fol djs] dHsiil Flojor S ANSI, 1992).
3= WA AMglEol g AHS aljoF shm,
oleldt AkgFEe] $4917k Aol Hofo} Hrk. 3. AT A
A2 Alz=Ee] 7y (concepts for the proposed
system) ‘T AR oA AR dsks A 31 Eyted 42
AERS 7o 2 A2 JfEetalal sk A|Ele
sl AHshe otk AA AFANES HAS AT E Al2E 9 el dig WeEs
2 @i dske L9440 EAS NgHer dY o] WFEAl A8 A wAA W] Ao x| ofof
et 9] ‘gF H A" dE gEoxe Fd stohar stk olo QAN 2 7ol =g
sHAl #elA S, Ve SH, g4 59 ol o4 FF Hjg Weks wol= [SO/IEC/IEEE
e Az Sl ojs) Awslol gk 291480 WAE Azl Sy BAe] FES
9 AlYEles Folxl sl szt 7|0 & stof wff Aol st WUt RES 7Y
&t A|z=glo] o] g X—}%‘é}i’ AR gl o skl S T HRIALY ARG FH
e so] 2~} oW A s A-gsh=A o s AW & st aA s AA EZFA PAE A
glof gty AdE s 7 7 HHoE AAE FE T F A, AR 9E 89,
T e AHER A" 7 7]l g A N2 Al=d A2 A2 A A8 FEH &
A 5S AAdshs el i, AR TE of tigh W&ol tHA= AHEE, Al&do] A
S FALE 7t V)5 EC] AAE e AL 7] A ola|RAA aTAEE FACR WIS
2 AAdsteE wyol Aok st & AT A= v Agr 7] o
93k Q °Ksummary of 1mpacts) %%‘ﬂ]’ﬂ% Al 2ol 7t mdoA] ALttt
28 Al zdo] Abgal ASAL, FF A ol v AQfskal e W, GF R A" ) N
= Gl daA A UPXP%LEE A28 Al AR, A ZE A" S 52 O dEe
2"l BEXM(analysis of the proposed system) 3 2 A3t ISO/IEC/IEEE 29148004 7Fz3}
oA A2 Azl g 7 &3, iy 3 AE Alz" ld A e AaE
= oA & S A MZE Al2gle] A elnh F 5o Al



Quality Analysis of the Request for Proposals of Public Information Systems Project 43
'

FEsS AR Al F =S FdstA dAs) ol ¥AA} A} ﬂgl Al BEHE 7&4(out—
Aok AA Ao MAEHE FEs 2 gRoR come)©]7] wiol A=)l F7Hdel Qo] &
71sste] olsjBAIAEO] FAs dsh=A st St Fsk A tHISO/IEC/IEEE, 2017). ISO/
A Advgstr] fe Ao tHISO/IEC/IEEE, 2011). IEC/IEEE 2914841 A28l 3 A% A
T ElE AL of F A BB A A PO A2E LY 58 7Fs AL, A
Bgse Tysdr 3FE Sedlo], £ Ade] tig Ak B o

o0 98l 4 F b BB FEAOZ E vska Ak 9 AHY A% F2 A2US 89
Ak AR GE olsl AR AR AR W s B0 dig Uedu), xR aEEs el
Alzgl dgy Aot Atk A2 Al 2H AHAQ A= gl AlfArRolt ofo A+
I A E ol uAA] tigk 2 E HE Al A= & AL ALl Al A gl g o
gl AlxE $ 3 A WAE o go] A=A gelghtt
AR o] AFFELRE HuE F glon HZFH o5 <Table 2>9} o] ‘24 &3 Il
ol #AAt Aol AAl= Ay Aol = Aol gAY, 29 AR 5 Al 7HA g
ghar Asily] witolvh BrFR A ‘g Bl 2 QriRds At
Alz=d @8 gue ‘A dfolgs o|goR
AAskit o] FFolM= 249 Fa AR (Table 2> Evaluation Model
9 olsl@AA Aol 5 wEs)del gE Aust - Comtent
FAEA Z1AE el A=A Bk A0 dA Business Status

}ohes Al2Ee] 53 931, =2 B4 T User classes and other involved personnel
S oy tolojad Som HAWEti EXA Current Objective of the current system
337].@1;} Situation | Operational environment of the current

system

T ERFOR e U A S AR C};pabilities and features of the current
Alzgl T s Sdete] HrhRde] i system
QA ol e o0 R HASIHY. ‘He a5 Background, Objective, Scope of the
o Aze Aol UF NS, A A G5 project
o J)E Asde WA Bo 2o ANe s l?esired &o?le@s and improvement directions
L onue ge es Auss tyon pr Changes LlHllta'tl(?l’lS of the'current system

= ’ Description of desired changes

AFuh= A= Al2Rl go] 917] wlitol Objective of the proposed system
th o] gEAAME ZRAES FH5HA @ w4 S Constraint on the hours of operations
At Er) olojx x| A|xEle]l AA L Ao Operational Limiting constraint on the number of
g Adgol Mg Axw Aol Basd  Constraints XM
= goye duh} AaEA e 9) -‘;—7(], E;Irrgtvtlr;%econstramt on the computer
e Aok HRo ToAAE AT R
R A 32 ME +F U 24wy

mpAue . Alg] 2ot whE Al At of
@ G2 Az Agste] Bl Uge] A FEol Ao A8 ATLRAE FHa] S8l %
el Brkek st STk AL ANl AERELALU tebgEel A A A
HkeA] ks ojoF & 4 H (information items)©]™ AlzmEl FEF ol 719 EE AMStY FEA RS}



44 whAlE . Wl =

AEE AAEATE FEARSALY AJLHAE Ak Al 7HA W7F HETF Aot 7t ghee] &

o ANk Aol wlg- thdslal o g Qe Wrkeke B AT 543 b gt

Z|go] ong Wng FE3IA ¢r] fgeltt < Type 1 715 8372 stk @7 A=
A4 717k 20179 79RE 2018 89744 = <Table 4>} 2t}

oF 1 do=® AAsigon, SWilE 89 AlgvHE

Ao 39l FRE 2o sggiEazve <Table 3> Analysis Result of Sample RFPs

ARESITE 20184 FFHA- SW LR ¢ Section Category(Won) Result(%)

3 SW5 AS AME s E573 A= ~100 mil 77(35.5)

£ g 4 dEd, 20183 A A 5 80 Budget 100mil ~500 mil 80(36.8)

o1 Absle] 0.79%, 409} o Abelo] 0.8%, 20°] Seale S0 mil~1bil | 34157

o4 AL9le] 1.79%, 209] gk A1glo] 96.8%9] w] Sl A0

TS AT Aoz FHAAHUL 20179 AR o .

242} 059, 0.9%, 1.8%, 96825 CHTFoH] %A1 <Table 4> Criterion of Evaluation

FAE, 2018). - AT A= o]9}f Hl=gk H & Scale Content

we} pE 22e A s 5 Described as clear and organized

15179 #AE EF a9 - 328 2 Proposal request

A% A 209 wThe] AlYe] 98% = YEREAL 1 No description

209 o/ tiitE Arge] AL A Eo] g

Ao & vrERylTh Bgk 209 mRE ALY FollAE 1 H7F e 4 4 ARG E o ulgo

o wnke] AR AFYEo] 55%Q AR UERY AL A d=A glste] A Yol ¢l

Zw g 2 R A AL AHAE FUHE e < A5 A8t A9 18E FAskadrh 7 AR

7 ATk oel ‘AlaHl = 7| ER A sk o] oigh Aw glo] Adwt A Afel= 2

a5 AR SR 66719 A E F718H8 o AE Folaifith. dE B0 HMAE 5 AL

gato] F 217719 AL AN FAE FHIAL ol Fx1 wjAel izl AlV]s =Y Fatd mE

o, 209 mak Abdo] 21071(96.8%), 209 o)A+ Al AAA B Y FrFetal dwetal, ofd 7e

A 471(1.8%), 409 ol Ak 271(0.9%), 80 ©] o] Hetel| oW 9jgo] FtEAd tgk F7H4

& Aol 121(0.5%)elth 20173 8o B el A Ql Aol gl& A% ol sttt

AAE v&d s FEt] ZPTe] 54 Arjo] QAR W] i 25g 49 33

o] Ad3] RIYHEE AT = Folsiith. e ARk WEH, olsl7ks el
2 AFolA = 209 o] AF Y] 7 53] Ao e VeSS AEREA7EES](2009) 4 Al

Adadd 25 7188 19 7w 59 gk 10 e A Ed o] QAN WA 2 H7HAR =

mgk 109 o] Tor AdAste] Wt AE 74 TolA eI & e, shve] 8 FAES 3

At M2 A Edd 22 = <Table 3> o] om|Rks AFEof 3, 8 FAFERS Bito]

7} 2 v ots 2w ow AAdstA gotof gtk Eg
Azl o] Jide BEd 1470 Hrb e HE Q7 Akgo] ‘~afof gtbE ARkl 417

H7h HAEE Saito et al.(2012)0] ZE2] A A AEF sfof gk w3 S e

A G883 AL A F7t AEE aUE EE3) et A5 A i Hoigh, gy



45

w e @

o El—] ()1 Z—] Z ; 01 H l‘
Z3F 7] ] 3] o 74 o} Q

Zﬂ 1)

e
H

% B3}

a7

o

L5

[

-

of =
O 2N
i Eﬂ%ﬂﬂ
AN ry s I~
L.llo d3103
T ;oo:,_ﬂy SB%B?Z o~
ﬂul_%o Voﬂiomuuw " IMW%M%m%%RU — T
— 991177 < &
Muo mui_ﬁ S =R iﬁodr.AUrﬂHeﬁo 1r
. op . o | 9= G2 O ) =
T ey 2 | 238 |%5|5 2 mfmwi@mq%m@
o do S &5 B|%|3|R|B|R|5 8|3 WL_LQHL m{%ﬁﬂA
K = i < 5 s lZLlWO&W% 4_1#.0|1_|,A 7A0t]_T,o| o B
. . ‘Wmﬂmu,lyl = 3211% — %J_U 33 (7o) Q_o,dll‘m.bzfﬂwlﬂ_l
_«oLaLﬂryS,ﬁ% g Sl %ﬂﬁmx@#ﬂ?i
anurmm@ﬂﬁoﬂ 5 e %iﬂih}% o
e ?éﬁuﬂhz 8 MM ® ~ aomﬁwxmox%me%w%éﬂA
o 2 = ¢ 2 2l .| E k< SlzlE ; w =5 oy
ﬁ%_,g‘ovot; 2 RSP 2|5 5|8 M%ﬁyo_wﬂ@?@wq
R oy - ° AEEE <1518l £ 5 2|5 = X TR I N A
e w o 8 eim_vmmmmmmormd n@mmﬁowﬂaaa
Ewuqmﬁo_éoo =] keram HEIE gl 8| 8 ?%3117§%L1Li
o ~ 10 — = o .@nacvwo < J..Anb. X0 = o &
wm&wﬂs m %o .wmm@mcmmdmmdda %Mlﬂ mﬂgﬁﬂﬂko_
® = = B @) 2R gl & = 0 A o o 2 o W
- .moo_wo.maqm a8} .m&prvL.mmm_mmw nnxﬁMomoL WEXULJX_.
oiqloouax glg| |& 215|5 £ do X B 4Ao€ﬂqo1%éurm
¢ T mTS 23 |E 41°)5| 2 2| ¢ ﬂ@mﬂe%@ﬁz@maﬁ
oo 5.8 Q =n L@;ﬂ‘_ié mw_;_ =
£F &7 i?mwaﬁamﬁf
- — —_ . i
Fo T %mwquwgwaﬁ¢
m_Tﬁo ﬂA Yo = ) T zoﬂoMLEwMﬂ/r,qgﬂﬁ__luLmo
o o H o omo X o) M B E K| mr b me Ar of o X
o A 1 T T 3 of o] w5 = g N o
o . o o e o = ORI o = T = WO B
I o I J-ﬁa.mo Nl ~
r B o ]x}A;u o ey W T
E.EX AL ,J7|ﬂ_|H1E < . fo N = W T
r Ry w T S 14E4q;u < T
o = T éaﬁau 2 g 9 i ol =
= o T = < mp oo < = BR i]n#dw.A LW o =
# %%#Axﬂdﬂq R R i maﬂﬂgﬂlz W
- " — = H;:L _ s < :i W_M ~ T ui @M = T AT X B v 0
& o?ii:f;@ii?%_ﬁi - ;o
<] " op = o o Xy o S M ERGI o B o : w =) - Ak
S 5 P w R JariC = o -9 up o ki el
N ~ S o) MN i o o T mpﬂ = W m M wp Po_w < AL hmmm_m Hr © ﬂ% _IJ__._l_ ﬂﬂn
7 T A Loaﬂrxéeg Eulﬁmﬂﬂ%%Aéuﬂo)Eﬂ o mﬂﬂﬁ
R Somﬁ,ﬂnceﬁuwﬁﬂ.mmﬂmﬂﬂﬂﬁﬂwxMﬁm%ﬂ RO [
s - © W= - — - D e Iy
ﬂ%ar%i%m%mﬁ% o %ﬂﬁﬂﬂu BT HE I
@ﬁmmS%@o%@ﬂro@%é%ﬂ%wﬁﬁyé w5 T 5 FoE
o Lfo.ﬂﬁo B B A o - B B L M Mo mp T X0 N
ENIC) }%14% 70 7 B _ o
ﬂ%,@agi:eﬂﬂsﬂoMoevgof;ff Q?k%zm%a X =
P A RN C o %ggx:;é]ﬁ%@lli - = T
Mexb%eﬂﬂﬂ_.mujlwmﬁogﬂlLowmﬂlo]xu:ﬂwoiﬁwﬁo%i m o= Al
@W@ﬂ;ﬂ%m{@ﬂ%%%ﬂoﬂﬁﬂﬂrmﬂl%wwug,x%m%,ﬂmw HO® B <
5 oE of T T = 7 Mo oweli_v.ﬂo B~ < X no= o= ) o w w
TR e aR L% o o of of = o~ T I iy OH ~ o
idlﬂ:.,oEﬁ ~ E.AEE o KO o i =
= X B o T N #,: n ‘ml )Awl ol up o
T T S m = w J
(L o® oo boo] e X o it | s
oaaogmlh z ¥F
~ < M o) of
=

o A7+ A

\=j

R

A7)



878

780
162
188
812
816
b 10)
146
022
All
677
619

601

Communalities | Cronbach’s a

820
12
7708

Component
790
158
715
12
598

817
801
652
617

801

(Table 6y Result of Factor Analysis
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. proposed system

Items
Objectives(c)
Business Status
User classes
Objectives(p)
Operational environment(p)

Desired changes
The computer hardware

Capabilities and features(c)
Background of project

Direction of improvement

The number of personnel
Extraction Method : Principal Component Analysis

The hours of operations

Operational environment(c)
Limitations of current system

: current system, (p)

Rotation Method : Equimax with Kaiser Normalization
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(Table 8> Result of Welch Test(Comparison by Budget Scale)

Dependent ;
Variables Budget Scale(Won) Avg. sd F/Sig. Post Hoc Tests
~100mil(a) 1.4468 65686 b> 2
100mil ~500mil(h) 18075 86358 c>a
Stat 14.360/0.00
as 500mil ~ 1bil(c) 21353 7906 /! d>ab
Thil~(d) 26308 128834 (Games-Howell)
~100mil(a) 1.8701 50482 b>a
Desired 100mil ~500mil(h) 21208 66771 B c>a
24.951/0.00
Changes 500mil ~ 1hil(c) 2.3873 64709 4 d>a b c
1hil~(d) 3.1667 108423 (Games-Howell)
~100mil(a) 1.4502 56394 b>a
' 100mil ~500mil(b 1.7417 72716
Operathnal : ! (b) 13.930/0.00° c>a
Constraints 500mil ~ 1bil(c) 2.019% 78685 d>ab
1hil~(d) 23590 79399 (Games-Howell)
A FAlele] 79 AlznE GATE A } a1, 27 A8 A oRAreke] A9 59 ~109] e}
&, ZA3FE stedlo]l 5 AlzE £99) deE ) 109 o) 79 AFY 7+ AT o3 Hat
o dia] Hrkgh o] dES tere 22 2ol e Aoz Yehdth Al 7] 291 BF A}
7 AA Trelzef g g5l ShE] AL 3 g0l VTS ST FolA= A4S 8
o AA 2174 F LJA 1107, F & o1gk &= itk AR Allol] 3k 2 ALeS W3
A= 517, stEdolE 141748 #9lo] 7hE3te] 3 3= w2Ho] & ¢ T o el
AgbR oz ZpAo] g Ao ERY HES ol Jdo o] 7 Hkse] 54
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(Table 9> Result of Cluster Analysis

Clustering
Section Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 F p-value
(n =33 (n =90) (n =24 (n =37 (n =23 (n = 10)
Status 159 1.13 2.83 1.78 2.92 4.20 203.737 .000
Changes 2.03 168 191 258 3.17 452 186.808 000
Constraints 2.69 123 1.69 147 2.68 253 90.940 000
High-level |All low level | High-level |High-level of| All midde | Vo™ hg?u
of attribute of desired  |level attribute| e O SAMS
nstraint: T tats h T & desired
constraints group status changes group changes
{Table 10 Result of Chi-Square(Comparison by Budget Scale)
Clustering
Budget —vall
Scale Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Sum | p-value
n(%) n(%) n(%) n(%) n(%) n(%)
~100mil 5(6.5) 51(66.2) 10(13) 3(10.4) 3(3.9) 0(0) 77
~500mil 12(15) 33(41.2) 9(11.3) 6(20) 8(10) 2(25) 80 0.000°
~1bil 10(29.4) 5(14.7) 4(11.8) 7(20.6) 7(20.6) 1(2.9) 34 '
1bil ~ 6(23.1) 1(3.8) 1(3.8) 6(23.1) 5(19.2) 7(26.9) 26

(Table 117 Result of Welch Test(Comparison by Number of System Requirements Required)

Igle;ﬁ:&ee I;t Cluster Avg sd F/p-value Post Hoc Test
Cluster 1(a) 7.00 1.969
Cluster 2(b) 348 3261 ‘;‘ E
Num. of system | cyter 3(c) 59 2.104 . PR
requirements 15.711/0.00
required Cluster 4(d) 562 2900 fe>>bb,C dd
Cluster 5(e) 748 1.702 (Games-Howell
Cluster 6(f) 7.70 483
A 2dlel HeEel B e B 29tk 95T Algel 4%, A 87 5 FiE 5270
49 59 vlniel B4 AIE] deIRE, = Uenh A aRA AE A4 270 %
EAUG AL QPG ol i B F 17470] 48T AOR ekon] ofR A 2T
369 74§ 100 olel BiFE ARISe] UEES AR BB 3 Jl% 27AR] 170002 1 B
A e Aoz BART A A 2ol A 9tk b Ae 2R BES QEsols 2T
el Watn|a £ Aol vprrbA 2 ARl Abgro 2 1217 0]t.
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5

29202 29.2%
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(Table 12> Result of Regression Analysis

alal

[

-

R = 540, R* = 292, Adjusted R* = 282, F = 29.286, p = .000, Durbin-Watson = 2.176

Independent
Variables
Constant

Status
Changes
Constraints

{Table 13> Number of Required Items
Function
Performance
Interface

System Requirements
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Variables
Num. of system
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