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Abstract

In the previous e-government studies, there wwas no study in which the ambitious problem of azseszing the expected
performance of an e-government softeare when it is adopted in other country. Thiz study was motivated to propose a nesw
method to resolve this research guestion. With uzing the KIPOMet (Korean Intellectual Property Office Met) as a target e-
government software, which has been successfully implemented and operated by the Republic of Korea government since Jan
1999 for the purpoze of managing the intellectual property rights (IPR=), we propoze a Hybrid Qualitative Reasoning (H2R)
approach to predicting the expected performance of the KIPORMet. The main recipes of the HQR are that the HOR considers
causzal relationships existing among both qualitative and quantitative variables of the KIPOMet, and that uncertainties embedded
in =ome wvariables are handled by using Monte Carlo mechanizm. The application of the propozed HQR to predicting the
expected performance of the KIPOMNet results in statistically significant outcomes with 35% confidence level.

Heywords: E-government system; Intellectual property rights (IPR=), KIPORNet (Korean Intellectual Property Office Met);

Gualitative reasoning, Uncertainties; Monte Carlo simulation

Introduction

Az the advent of the weh technology, e-government systems
are being developed in an eve-dazzling pace acrozs the
globe. Ezpecially, the e-government zystem dedicated to
adminiztering the intellectual property rights (IPRs) becomes
ezsential in sustaining & nation's competitive postion in the
wotld market.

IPR= differ in significant sways from those in physical property.
In other words, IPR=z are hard to define and hard to enfarce.
Let uz first think about why IPRs are hard to define. Basically,
IPR= protect the principle that underpins a novel idea. |
requires the citation of prior art and journal publications in
order to cleatly delineate the property rights or claims of the
patert (Lanjowsy and Schankerman 19971, Copyright, by
contrast, protects the concrete form or expression rather
than the abstract principle of an idea. In both cases, the
process iz mare effective in the case of simple rather than
complex ideas since the former are easier to describe
unambiguously. But then, for the same reazon, simple ideas
are easier to 'invert around' than complex ones (Mansfield
19835).

Mearwwhile, PRz are much more difficut—and  hence
costhy—io enforce than physical ones (Liebeskind 1996,
Cheung 1952, Besen and Raskind 1991; Friedman et al.
18917, Even weel delineated IPR= give rize to ambiguous
interpretations and, partly for that reason, the violation of
propetty rights can remain undetected for a long time.

The US Constitution imposes on Congress an  explicit
ohligation 'to promote the progress of science and useful arts,
by =ecuring for limited times to authors and inventors, the
excluzive right to their respective writings and discoveries'
[(Shapiro and “arian 1939). Where such rights cannaot be
zecured, innovation may not take place. Courtries that offer
little protection for intellectual property see less innovation
and mare diversification across industries than those that do
offer protection. In the farmer casze, intellectual propetty is
kept inside the firm as a 'secret’ rather than externally traded

(Khanna and Palepu 19971, Unfodunately, IPRz lack the
intuitive appeal of property rights in tangible goods. They
often challenge our notions of fairness and, as the music
indusztry has dizcovered to its cost, do not akvays mokilize
much popular suppott intheir defense.

Awvare of the oo features of IPRs like thiz, thiz study starts
with a motivation that adoption of an effective IPRs
management system will deter mine national competitiveness.
Therefare, when a country iz going to adopt a specific IPRs
managemert system, checking #ts performance  hefore
adoption is crucial. In thiz sense, we propoze a research
guestion that remains unproven in the current e-government
ltersture- how to predict the performance of the IPRs
management system when it iz adopted in other countries.
Thiz research guestion becomes impottant much more as
the advent of the need to adopt e-governmert svystems
acrozs the globe. Besides, hoth the quality and the number
of registered IPR=s are wel known to define competitive
position of & specific country in a global market. Therefore,
this paper iz aimed at resolving this research question by
uzing the hybrid gualitative reasoning (H2RE) approach in
which & number of factors relevant to the target IPRs
management system are interlinked with direction, and some
of them are embedded with uncettainties.

Republic of Korea iz famous in its innovative and bold stride
in developing cutting-edge e-government systems. The IPRs
management system named KIPOnet (Korean Intellectual
Property Office MNetl was alzo developed under Korean
Governmert's ambitious intistives. KIPOnet iz the first
computerized system to automate administrative procedures
for PRz =uch as fiing and receiving of applications,
examinations, registrations, and the publication of official
gazettes, It iz & unified portal providing a work-at home
zystem, nonstop public zervices 24 hours a day 365 days a
vear, and options such az push mail and short message
zervice (SMZ). At the end of 2006, the anline filing ratio for
IPR= applications reached a 92.2% of all applications, and
an impressive 97 2% of all patent applications.
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WA e KIPODet o  taget PR managamert systen, the
propose research

1PRs management are improved wih
and renovated business processes. According 1o the Korean
Governmert ecanamic. b

and 2005. Afterthe rollot ofthe KIPOnet system in Januery
193, the ecanamic benefis rase rapidy, simost doubling

eh'year. As wel as direct ecanomic beneffs, addtional
benefts 1o the ndustries are projected at 26,1 rt
reduction in_RED time 2759 percent reducion i
RED cost. The saved costs for government-funded RSD
projects reached 15 billon US dolars in 2004 alone

Tat

Summary of ecanamic beneft analysis is shawn n Table 1
% nsert Table 1 144

To resave e researc cueston, the i culisive

Teatoning (HOR) approath s proposed where Mot

o e el 14 el e Uneeneiries

embeded in some variabes.

The structure of this study is composed of four sections

Section 2 adresses thecrefical

studes. Secon o
implications.

Concluding e e T 284 Secion 4.

2 Theoretical Backgrounds

24 E-Government
The Internet has provided a new mecium of commurication.

-
Seromy ot e hzetey. The rapit tschnoogioe chenges the

s wel
transformation i being adopted scross the giobe.

Electronic_government is an

mportant area of ICT

e e-government _applications in_cther
\ndus\nahzed o developing couties 7o sxanpl, Ak
investigate the impact of gender and education

i e-government
intiaives aimed at modernizing the operations an services
ofloca hotice nthe UK

et cus o the nstrs of egovernent spplcstons it

dicttes the boncery i n nvl courtry,mostof e
governmert st ang o speci
iy cacs e I sonee e, heroioe, 15

ur best inowlse re preser rele e frs e
analyze the performance of KIPONet in a number of
Shstins. el der coutis et 14 eipeced
performance after ts adaption

22 qualitative Reasoning
Gulteive reasonng (GR) i necessary i the fki where
tative anl quartiative data needs to be handled to

methad 4 i Mo Corl simusion fonicue,and
the arificial_itelligence_technology s causal
mapping, all of which wil be addressed later

R aims 10 carry out designs, dagnosis, analysis and
simulation with incomplete nformation (Lunze, 1998).t tries
n sense ar the intufion, and aives

on qualfative descriptions of
the possible state of the real warkd. Now, there are mar

theories of QR, In which the naive physics School s the most
el develaped! in lines of research in

(1584). The thid is
Simulation), which makes GR more practical (Kuipers 1934,
Raghunathan 1337)

G8 s et e el frnatin st e oyt
red

e,
e adhors asser e 15 spplicae 10 cher counbies

"stages of growh”

in oveateining nenty of egoemmert aices oo
based or e-govermmert. application as a oa

Tt s covatment Sydons. Sevad dhe ades

adopted n ofher courtry, and there exist oher competors'

2.3 Monte Carlo Simulation



The Morte Calo simuation proukes spprosimats sotions

to a vark atical_problem:

St Sanpins permerts oh
rte Cerla simulefion is effecti

effects of wedther

Morte Carla simulsfion is affordableto our target prablem.

1t i wel known that the Monte Carlo method was invertedt
by scientists working on the atomic bomb in the 19405, who
named 1 for the ciy in Monaco famed for it casinos and
games of chance. R core dea i 1o Use random samples of

o hisiass. appicaions
Vitualy every incsry.

Fordne orte arosmution'o b agled moreofecively
oud of eiea

cled
en, th

epplied to the cualtative siructure with generating randam

Samples for thase varisbles that are Uncertain and subject to

sovy vart tustons change, il generate

ples using s tycal prossnity
Aeoane e e, oo, ane vl o

3. Methodology
34 Hybrid Qualitative Reas

Tri Sl proposes 8 now smuatien approsch named HOR
(Hybrid QualtativeReasoning) topredicting the expected

of causal relationsips. S+
i to Incorporate the Morte Carlo simulation to des! with the

e G simion esus. 1 e e consiered i s
5-poi

eSS emans consitet mesecteof e tarstornetin
e, O the basis of the transformation rule ke i, ol
e ey 08 eetos etk 1o 8 gt ondt

Scoordngtothe Spom Lier soa.

32 Nodes and Qualitative Struct
Frst he HAR simaton mecharen regues defnion of
the_componerts or fact

1 case, the target problem

IPONet when t i
S of the target problem were
determined through five rounds of indepth inerview wih four
experts and three professors working in the IPR fields in
Republic of Korea. Those noces that were selected for the

QR simulation ere summrized in Table 2.

% nsert Table 27%%
€29, €30, C31 mean the output nodes, and C3, C4, €6, CB,

Cis, C25, cte the characterisios of the
KPONGR i

nodes by using the Morte Carlo simulsi
consider thvee kinds of probabilty cistriuion functons to
represent the uncertainties embecded In the eight nodes C3,
c4, s, Cs, C16, 27, C28. They are unitorm

wilbe explained n 3.3

The qualtative structure consists of the constraints that the

Gualtative structur used in the HOR simulation, where
cause varisbles inflience effect variables wih drecton.
Using the qualtative structure as wel as the Morte Carlo
sinulation, the HOR simulstes the expected performance of
ihe KIPONet. Experimerts were perfomed as described in

% nsert Table 3%

33 Results

s described in 32, the eight nodes ke C3, C4, C8, CB,
cib, C26. €71, 28 shoud be roltiely_ceat with

Uncertainties

The propased HGR starts wih statistcal assumption thet
55% Contlnce vl s mariained. Basea, wih e
confidence level 85 0

onen e priamesto secue h Sty of

customer country

o evalsle tre iyt oces i very e, b e

< our el cuLre, poicy, 1 s,

o e e ertiive,
a0 ciners are cquelttve. Thertors, e pronosed HR &

o swonrie Smtion mechans for e st ke



tis. Then esch of the eight nodes should he represented by
o peciic obabiy diiution depeing o fhe stustion
that the custamer courtry

Let us suppase thet & customer counlry s considering the

KIPONt a5 one of the e-governmert system candiates for
the IPRs managemert. Therefore the customer wil surely
wart to evalute the expected performance of KIPONet by

simulation resuts represente by the values of the t
output 5, C30, C31 seem good despe the high
valdiity of some nodeS, then the custamer couniry

safely conclude that the KIPONet wil work as expected
when i adopted inthat courtry.

I i cere e s sssune sty st o e

uncertain nodes. to remain
oy v o et umvmm et i
minimum 0 mexm 11 spoiert e e boady
ppementory evoences about e then normel
stiadion wih mean 0. and sandard devition 6.2 s sed.
Therefore, we found the there exist evidertial data about the
three i the nom:

ditrioution was appled. Mesrwhe, the uniform distribution
is appiec 10 the rest of the noties such as C3, C18, C26,
a7, ez

Tnen sfer S000 1, the progsed HOR simuiton yelds

the resuts sbout the three output nodes €29, C30,

awn in T e reods o St 58 (Benet for
cos) s 176 o the i, and g5 maen vabe i3

ich is very large mearing "Very Good" i terms of 5.

Likert sca\e " o 50 (nraace n pr i o), me
imulation resul  minimum s

Ve s 290, whih I s ~Very 6o Interns of S ot

Likert scele. For C31 (User satisfaction), the HQR simustion

resulttels us thaf minimum value i 4.10, and mean value is

485, indicating that the User Satisfaction woull be "Very

Goot when a customer courtry adopts the KIPONet.

% nsert Table 4%

Smer, we e shened provty dtiautons for re
eight nates to s would

e output noces wil be "Very
int Likert scale because all of their
average values are greater than 1.0

% nsert Table 5%

4. Concluding Remarks.
T sty proposes o new merd win whch the target
o of assessng the expected pertamancs of the
sovermert when 5 adpted in 3 coutry. Tms
Prosem has remained nsoved e 1o the fact
ees a1 o T nowiodo and e ot a0t

ihe courtry, and there exist & number of uncertainties andt
ki o ek v o e concired n e
process of decision analysis. The target problem s o predict
ine sxsctes e IPRs

‘successly
reiemertcd and pere by ne Kesean Goveriment shee

o pursue soiving the target problem, we developed a new
Ik spprocen calnd it Dutteive Reasonng
HOR) in which the convertional GR fs modfied f

roposed HGR coull vl stelscly snifcan and vald
estimation resuls for the expected performance of the
KiPONer when 1 1s adopid i aner couny. Especialy,
main advartages of the proposed HOR are as folows.

Fist, the customer courtry can simulats the performance of
the KIPONet by usingthe proposed HOR spending a
huge amount of money and time to collect cuestionatre data
before adoption of the KIPONEt

Secand, the propased HQR can help save decision makers a
Iot of time an cost n anslyzing the economical fficiency of
cific

of analyzing the cost-beneft retio of cfher governme
software.

We hape that this study would rigger more serous stuies in
the fied af sssessing the performance af the e-government
systems.
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Using the Monte Carlo-Assisted Causal Mapping Simulation to Predict the
Expected Performance of Korea e-Procurement System

Kun Chang
Professar of MISIAIS

(inchandleeianaver com

Abstr
e e o-Govermert systems, e Korea o Frocuerent sydem

(KEPS) has unique position in that R recuires a wide

«
spedmm ot o o be done atomalcaly acrossthe whol procurnent process, fam exchanging docunerts,opening bids

nd cortracting, shopping elect

i e KERS & b iy o 8 e SocCLEad o motremert e o, caves hise o of soc

and ime needed in the G28 (Government to-Busines:
(KEPS) administered by Republic of Kore, s worth

<) mocuremert pocess. s respec, e Korea o Frocuremert system

mostof studes are methor
et Ao i ot ok SRSb 1 CemES Surs SR Som Hr wier 1o opt £ 1 k. Ta 1 1 resedn

show vy omising pertormance s

imating the expected performance of s-procuremert systs
. technioue, named MOCA.CAMS (Mt

‘Simulation experiments wih the proposed MOCA-CAMS apphing to KEPS show that the
ncetan stusons even vten st by

rte Corlo-Assisted Causal

KEPS would

customer couriries. We hope that this
of

undation for further

Hoywords.e-Governmert; - Korea e-
Mapping

4 Introduction
Th f government functoning has been undergoing
e neneiommeon o h. ier et of e 19500 The
e o h inpect o th tchnclogice hanges il ensbed
e sector h

services and faster,  cheaper
e o e by-proits of e

fcatior
Tesnokcaialevotdion

These transformations have crested an expectation emong
clzen for o bt severy o sees rom governnert
Fowaver, most govermes been very siow or even

il
mert. this is also the
perinty o ey <aroten ey, g e way
for other governments

Repuslc o (ores (btrevsted s oree” hrsate) s one
such gove copting new

an effisient funclioring
polcies in Kares have crested & sufable envranment for the
tlization of ITs to eliver a wide spectrum of e-governmert.

) Worte. Causal

serces Especialy,concerirating on -pocurmertoysen
ich Goverien o Business (628) econnerce
Sctites e uppored, . Study ams 1> measurs the
Peramence of e Karean  eroeurene. sydem
Considering the imtations that most of previous e-
studies ere centered to much on simply
iraccing and anelyzng cases showing supericl edtares
of the farget system: oad market. survey resuts
Gremyie s oo e o aprobcres
this study intiates a pioneering approach 10 measuring the.
expected performance of the Korean e-procurement system
(KEPS) when tis appied n other courtris.
Measuing the performance of the KEPS
ralon of several factors relevart to

requires

can: Simutaneoush r precise
performance of the KEPS i various Stustions. Inthis sense,
ac pping method (Les & Kwon, 2006) is adopted to

systematically ncorporate all the factors relevart to the
KEPS.

Our approach named MOCA-CAMS (Morte Carlo-Assisted
Causal Mapping Simulation) is that when al the factors that
relevart ta the KEPS are explictly sorted out,

osshie causal relationships
factars are

staistcaly significant _resuts _about
performance of KEPS in various uncertain stuations.

The suchwe of s sy s agize to provie an
understanding of the curent Heratur nmert,
{olowsa by & desoriton of the methodoiogy A then e



presertation of the case fsell. Accordingly, Section 2
Gesones e Heratrs ot s emerding n i new ares of

results. Section 4 is dedicated to explaining the concluding

2. Literature review

-Procurement and KEPS

exchanging documerts,

wel s pariciparts.
Commerce has prospersd, e-procurement by government or

and a certain level of uncertinty exists for some decision
variables. By generating random rumber for the uncertain
vatiables in ine with the appropriate probabity distrbution,
the Morte Carlo simulation provides approximate solt

o a variety of methematicel problems on  comp

When KEPS is going to be adopted in some couriries, the
e concerned

mpettor's System. Moreover, the customer courties have
pecular culre and sthnic gfoups, all of which are gute
ferent Republic of Horea. In this sense, the

system. Therefore,

1o all the uncertainties embedded in the decisian-making

Advartage System (e-procuremert  systems) of Unit
Siies General Servee samiistaion nes heen e

K15 wollnown e tr orte o e was verod

develan
 General Accourting

campvehenswe pspess st

e, e very
rt ot the national or

usage in recent years

(ChileCompra, 2002).

Haweven, e eqacurenert systans in Grea have peen
acknowledged as sucessfu. Public Procursment Service of
e 5 goi) unched ths Coverment

stomic bomb in the
hanea %o e 1y Moo e T

games of chance. s core idea is ta use random samples of
parameters or inputs o explore the behavior of a complex
System or pracess fo be salved. The sclenists faced physics
problems, such as models of neutron iffusion, that were

complex for an anaytical solion — 50 they had 1o be
valuater numerically. They had access to one of the
carliest rs - MANIAC - buttheir madels iwolved so
many dimensions that exhaustive numerical evaluston was
profibitively siow. Morte Carlo simuation proved to he

an ioredbly dverse
engineering, and fin
ey cvery nduciry

e of roblens iy
e iess spplcatons i

Korea (PPS, it vy For the Mante Carlo simulation to be appied more effectively
electroni Procurement (KEPS,  to _predicting the pert 1
i e300 o Septomber 30, 3002, KEPS | <. uncdnantes shad he Sarted 1 @ ot st which
prrenen ysens g ol arelde st vt desrng e (66 ere et o cetan e of
based _procur ooy wih ihe wide  uncatsns. Te propossd MOGA.CANS provdes o seres
pocwement rocess, e al:qmsman of dlliformation. o simulation_results based an (1) causal relationships
it recuests, {ErS,

racting, and 7000kl some varsties, and 3)probsbiy ibuton funtons e

roshstons and 000 vt frns” 675, 2002 5 3 rniform, beta, and normal cistributior

computer connected though ihe Intermet. Since PPS began
to develop fts e-procurement systems, f has receved
attenion by many_organizations, international and non-
gover The Unted Nafions (UN) Division for Public
Ecanormics and Public Administration announces that PPS is
& winner af the United Nations Public Service Avards 2002
Aceardng to the UN, PPS has rearganized procurement
service by converting o e-commerce and is expected o
e billon_ every year.  Otner_international

omic. Ca-operation_and
Development (OECD, 2004) evaluster! that KEPS has a
“strang formation

commurications techr
"n further action reaires

2.2 Monte Carlo Simulation
Wiarte Carla simulation urnedtut to be very effective hen
there is o empirical data enough about the target problem,

3. Methodology

31 MocA-cAMS
This studly proposes a new sinuistion approach named
MOCA-CAMS Corlo-sssisted | Causal e
Simulation) o precicting the. expected performance of e-
governmert s KEPS when i s adogted in other
o T s NOCA CAVScorst of o
efining_the _caussl
Tadiorinme, ke e ey momeme n sty
Since frget system, the st phase of the
1OCA-CAMS is devoted Lo defning the causal relationships
ofthe KEPS in a form of causal relationships. Second phase
o the MOCACAMS s to incorpores e Worte Cato
imuletion the uncertaities of some highly
“otle variabes regrdng e KEPS.
osed  MOCA-CAMS starts
nfidence level
Seccaly, v the conence lve 05%, 010 rne of
erstion were performsd to secure the
e vy 5 o MOCALEAVS Crellonrecuts A1
nsidered in this simuiation sre assumed i
have 5.poit Likert scale according to each condiion, where
1 denotes Very Bad, 2 Bad, 3 Neural, 4 Good, 5 Very Good.
To ensure systemaiic and consistert calcultion of the.

wih  statistcsl
s martained.



imulation resuls, each Likert scele s transfcrmed into
Soacic velue bevween erval 1. 11 115 MOCA-CANS
sulion case, Sscde Liert e s transtomed a3
idlows:1 ¢ o o5,

respecively, acooreing to the 5-point Likert scale
3.2 Derivation of CausalMap

i, the MOCA-CAMS. smudion mechanin romibes
P

that were selected for the MOCA-CAMS simuletion sre
summarized in Table 1

% nsert Table 1%+

The e s C26, C27, 28 et i varbls,
five nodes. C3, , C8,
chavadens\ms ofthe KEP'S that a customer Courtry warts: o
comparison_wih the comp software.
Thevevme e e s hould b
ouid vary st
o)

farte Carlo simulation mecharism. We consider three kinds
of probaity dstribution functions 1o _repr
uncertainties embeciled in the five nades C3, C4,

C24. They sre uniform cistriouton, beta distrbuton, and
Rormal ditrbution

Methods of determining _causal _relationships _among

variables consising of the target probiem

roun intervi o curement_exper
working in the pror fims. Then the next step is
determine the causal caefficiens. In aur study, however, al
the causal coefiicients are Imited ta +1 or -1 for the sake
simpiity. To indice more objective and unbissed causalty
coefficierts, & questionnaie survey can be conducted

(1588), n which CM
aralysis. Figure 1 depicts the causal relationships of the
varistles abovt KEPS.

= nsert Figure 1 %+
3.3 Experiment Results

s supgose the the five nodes C3, C4, CB, C8, C24

depends on the resuls by
b e 11 et e derbed 33

For the sake of clear understanding about the MOCA-CAMS

Ll tn vy is
considering the KEPS a5 one of the e-government system
for the_procurem managemert

the KEPS will work as expected when 1 Is adopted in that
country.
0 sddressed 22, we calued e adcency e E
s shawn n Fgur

= nsert Figure 24+
Using the adjacency matrx E in Figure 2, and 112 threshald,

CAMS perfomed sinullonprocess. Weanwhie,
ohabilty distiouons for the

mal clstrioution with

odes It ct 1 dstribution
 appie Hoammvhie o untors deriosion s oAt
e et o1t res such 25 3, €24

Then after 5000 tils of random number generstion, the
1OCA o

i 1
Meanwme Fwe o doiets e tee odput vaues of

% nsert Table 2%
= nsert Figure 3+

Simiriy, we have changed probsbity cistrioutions for the
five nodes C3, Cd, C8, C8, C24 1o b

distro  that nor
iion s spied 1o ch, C8, 3. For Sapar 5. omy



uniform clstrioution s used for all the five nodes. For
‘Scenaria 4, uriform distribution is applied to C4, CB, C8, and
beta_distint

scale because all of their average values are greater than
10

% nsert Table 3%

4. Concluding Remarks.
3 vith v e ek

goverr were e vioicd 1 ety T
problem has remained unsolved due 1o the fact that t
reguires a Iot of field knowledge and ample information

er of uncertanties

been successfully implemerted and operated by the Korean
Public Pracurement Service.

To pursue sobing the target proklen, we developes 2w
sinulation approach called MOCA-CAMS in which the
Comattoner o ot o et e Mare Cae
simulation mechanism. Experiments

KEPS after s adoption wihout spending a hi of
money and fime. Ancther advertage is 0CA-
CAMS can be easily generalized and revised to Incorporate.
eckltional variebies, Ul causal _relationships
depending an the_characteristios of the KEPS adopr

b made clear In the

g the pertomance o e o overnerd systns
the futur
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