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ABSTRACT

This thesis mainly analyses the strategies’choice on the interaction
between the administrant government group and the intellectual property
right (IPR) users group with the evolutionary game theory. A model of
asymmetric gameisset up by analyzing their respective costs and benefits,
replicated dynamic model and differential equation stability theory are
adopted as basic analytical tools. At the same time, the steady state of the
monitoring infringement activity according to different values of parameters
under bounded rationality isanalysed. Simultaneously, how | PR usersand
supervisory administrations choose their respective strategiesare explained
and some policies and strategies about the establishment of a complete
supervision and regulation system concerning IPR infringement are put
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INTRODUCTION

With knowledge economy’s gpproaching, intellec-
tual property right (IPR) has been the core competen-
ciesand key factorsfor most enterprisesto gain foot-
holds. In contemporary society, IPR protection has
becomeour countries’ onenationd strategy. Asawhole,
our country, however, for avariety of historical rea-
sons, began work on its IPR protection system at a
comparatively latedate. Since Chinafollowed thepolicy
of reform and opening, it accelerated the process of
establishing an IPR protection system and carried on
itsIRPlegidation at aspeed never before known. Es-
pecidly after wejoined WTO, our country madeacom-
prehensive amendment on the correlative IPR laws,
regulationsand judicid interpretation, and enacted a
seriesof new lawsand regulationsto perfect our sys-
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tem. Simultaneously, measuresto strengthenthelegd
framework for enforcement continue has been and be-
ing discussed, which formed al PR protection model of
paralel operationformat of administrativeand judicia
protection.

AsthelPR protection systeminitsmodernform
was established only for ashort time, people’saware-
ness of IPR protection remainsunderdevel oped in so-
ciety at large. In someregionsand governmental de-
partmentsthereisinsufficient appreciation of theim-
portance of IPR protection. To some extent, some se-
riousactsof infringement haveviolated not only thele-
gitimaterightsand interests of the holder of IPR, but
asothedignity of thelaw. Accordingly, IPR infringe-
ment hascritically jeopardized market that facilitates
fair competition, whichmaketheinfringement behaviour
viewed by al administratorsas‘“industria plague’” or
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“underground economy””. IPR infringement in recent
yearshasbecomeadifficult problemin China

Theadministrant government and enterprisesare
themain participantsinthe governanceof IPR infringe-
ment. Whether theimplementation of counterfeit and
infringing act happens can be regarded astheresult of
the game betweenthetwo parties. Drivenby utility maxi-
mization, thetwo play the gameby strategies’ choice.
Thus, buildingagame model of tort supervision be-
tween governmentsand | RP users can better promul -
gatetheir strategies’ changesin order to put forwards
someeffective policiesand proposalsto better govern
IPR infringement behaviour.

Grest attention has been attached to academiaabout
game anaysison the government’s measures against
IPR infringement. Wu Jingye (2000) put forward the
meaningsof the striking strength to the counterfeit and
inferior goodsand framesthemodd of efficiently strik-
ingtotheflooding of the counterfeit and inferior goods3.
Qiu Dongyang (2003) analyzed the gamere ationship
between counterfeit and anti-counterfeit, pointed out
“prisonersdilemma’ and the motive game model s of
largeand smal companiesin counterfeit®. Ning Kegiang
(2004) proposed somesuggestions about governments’
counter measure against counterfeit’™. Bai Xueqiu
(2005) introduced theidea of outsideinterferenceto
construct apartia adverse selection model based on
theAkerlof sadverse sd ection theory,, which canreach
thenon-zero equilibrium of market withininfinitetimes
of tradeg®. Liu Bin, Chen Qi (2005) anayzed infringe-
ment phenomenon from the game perspective, put for-
ward threemain factorsincluding combat cost, forfeit
amount and illegd turnover and themain causewasthe
poor correlation ship betweenforfeit amount andillega
turnover, inwhich theformer for itsinsufficiency sd-
dom exert thewarning effect onthelatter illegal prac-
ticed”. Although great academic achievements have
pushed forward our IPR infringement supervision re-
search scientificaly, therearestill existing certainim-
perfection about our administration system.

Thispaper mainly studieslong-term evolution sta-
bility between theadministrant government group and
theintellectua property right(IPR) usersgroup under
the participator bounded rationality hypothesis. Mean-
while, the steady stateunder the hypothesisof both sides
interconnecting and binding each other toend tortis
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analysed. And at theend of thesis, the correlative con-
cluson hasbeenarrived at.

EVOLUTIONARY GAMEANALYS'S

Asymmetric gamemodel

Notorioudy, Alcock (1989) hasproposed that test-
ing of evolutionary hypothesesisthefocusof most re-
searchinto animal behavior, especialy by behaviora
ecologists (Krebsand Davies 1991), who emphasize
thefunctiona significance of behavior, not just thede-
scriptionsdwelt on by earlier ethologists. These meth-
odsareonly just beginning to be applied to the study of
human behavior (Howard 1991;Barkow et a. 1992;
Smith 1982)8. To thisday, evol utionary gamedynam-
icsistheapplication of population dynamical methods
to gametheory. It has beenintroduced by evolutionary
biologists, anticipated in part by classical game
theorists(Josef Hofbauer; Karl Sigmund,2003).

The parties (the government supervisorsand en-
terprises) both havetwo kinds of strategies: the super-
visorscantakedtrict or minor supervison strategy, while
enterprises choose abidance or tort tactics appropri-
ately against the corresponding supervision. Asneither
of them do selection s multaneoudyynor their strategic
choicesand profitsareasymmetric, thispaper put for-
ward arelevant payoff matrix betweenthetwo partici-
pants by studying their behaviour choice procedure
based on replicated dynamic equation using the asym-
metric gamemodel. On the basis of non-cooperative
repesated game, TABLE 1 showsthe mentioned payoff
table:

TABLE 1: Asymmetric game model between gover nment
supervisor sand enter prises

Governmental
Regulators
Strategy Strict Minor
supervision  supervision
(f) (1-fy)
Enterprises Abidance(f;) SKi,-G; SKq.,0
Tort (1-f2) -Kz, KZ'Gl 0 s -G

INnTABLE 1, the monitoring cost of administrant
government isG,. Governments can not implement an
efficient supervision because of thecost limit, whileex-
ecute the check action at a certain probability “f”;
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Meanwhile, if enterprises have agood sense of profes-
sond mord cultivationandlegd literacy, they will choose
abidancetacticswhether the supervisors check them
or not, which bringsabout lossof someillegal income
“K,” and acquisition of reputation benefits“S”, which
iswithaprobability Of “f,”; Conversely, if enterprises
areengagingingoing after IPRinfrigement illega ben-
efitsand profits, we define the huge penalty as“K,”
along with abig loss of social image oncethey were
discovered by adminstrators; Beyond that, if govern-
ments maketheir supervisonamereformality, yet en-
terprisesneglect therisk of liability arisngfromtort as
well, what al these producearesocia cost as“G,” and
negativereturnsfor supervisorsas“G”.

Gametheory indicatethat people do different se-
lection andinteract under the Situation of diversedeci-
sion objectiveand constraint condition, finally to the
formation of dynamic results of game between each
economic entity and surroundings. Oneof thevital con-
ceptsisNash Equilibrium (Noncooperative Equilibrium),
which explainsthat both parties choose the self-best
tacticsingtead of achieving collusion, ignoring any other
socia welfareand benefits of other opponents. This
kind of strategy combination consistsof combinations
of dl players’ best tactics.

It ismore convincing to analysetherationality of
supervision degree on monitoring enterprises’ IPRin-
fringement behaviour on the basisof Nash equilibrium
theory. IPR infringement is becoming the most trou-
bling large-scalecompanies’ problemintheworld and
increasing enterprises chooseto violate others’ IPR
owing not only to the bad attitudes of companies, but
theminor supervision and penalization. And dl these
contributes the phenomenon of G<G,-K,. By now,
(Tort, Minor supervision) reachesaNash equilibrium,
and thisisthe particularly sameas current situation,
besides, whichiswhat we urgently want to work out
NOw.

Theauthor tablesasuggestion that thereferred so-
cial cost “G,” should be born by theregul ators. Nor-
mally, thenegativereturns caused by socid cost “G,” is
far morethan theregul atory agencies’ monitoring cost
“G,”, likeG,>G>G,-K... Through thismethod, regu-
latorswill be promoted to increase monitoring efforts
to warn most enterprisesto avoid involving into the
vortex of IPR infrigement. In such circumstance, the

asymmetric gamemodel between both sdesisdepicted
inthefollowingtable

TABLE 2: Payoff matrix between gover nment supervisors
and enterprisesunder aasymmetric game model

Governmental Regulators

Strategy Strig:t. M inprl
supervision  supervision
(fo) (2-f1)
Abid SKy, -G SK,,0
Enterprises dance(y) Lo !
Tort(l-y) -Ks, Ko>-Gy 0,-G>-G

Evolutionary analysis

The two important concepts of game theory are
Evolutionarily Stable Strategy (short for ESS) and Rep-
licated dynamic equation. Gametheory aimsat study-
ing players’ strategy choice and equilibrium. Most
peopleadwaystakeactionsby intuition or imitating other
success storiesunder thebounded rationality condition
when they’re confronted with complicated problems,
whichisacontinuous process of seeking and studying
for theinitial strategy may not be the best one. Inthe
process, the proportion of high-profit strategy groups
keepsarising until it comesto ESS. Inall ESS strategy
issuch an effectiveway to resist aggresson.

Asall know that replicated dynamic equation de-
scribes adopt rate of agiven strategy inagroup. If the
profit of the certain strategy ishigher than group’saver-
agerevenue, more playerstend to imitate, study and
devdopit. Thesurvivd of fittes isperformed asachange
ratedx /dt> 0. Thereferred differentia equationis: dx
ldt=xk[u(k,s)-u(s, 9)], xk represents the adop-
tionratio of strategy k, u(k, s) istheexpected revenue
of strategy k, u (s, s) meansthegroup’saveragerev-
enueand k representsdifferent strategies.

According TABLE 2, weca culatetheenterprises’
replicated dynamic equation for the action of IPRin-
fringement withaprobablity of ;.

df
F(fz) =d_t2: fz(l_ fz)(S_ K1+ Kz fl) (@)
df
Make d—t2=0, we get
* * * K _S
f21=01 f22 =1, f1 = i<2 .

In accordancewith the stability theorem of differ-
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ential equation and nature of ESS, when there is
F'(f,) <0, f, istheevolutionary steblestrategy. The

following chart respectively shows different dynamic
tendency indifferent Stuations.

K,-S
When fi :K— F(f,)getsto be O consis-

tently andwe can consider it asthis: assoon asregula-

Ly i o
dt di

tors’ supervisionarivesat f;", theinitial proportion of
the attitudes(abidance or tort) of enterprises is
sable Redidticdly, itisof nodifferencefor administra-
torsto adopt minor or strict supervision.

When f, < f, thereadways exists F(f,)<0in
section (0, 1) and replicated dynamic equation (1) gets
two balance points: f,, =0, f,, =1, which leads to

j df

d

() y=y" (b) £, <F,

(c) f,

Chart 1: Replicated dynamic phased|agram of enter prisesin asymmetric game model

F'(0)<0,F'(1)>0. That means when f < f,

f,, = 0isthesingle ESSasawhole. It is noted that
oncethegovernmenta supervisorstakeweak inspec-
tion onthe opposite side’sbehaviour, the possibility of
enterprises’ PR torting kegps descending.

When f, > f, F(f,)>0insection (0, 1) andrep-
licated dynamic equation (1) still gets two balance
points: f, =0, f,, =1,
F(0>0,F(1)<0. Thenwhenthereis f, > f,", f,, =1is
theonly evol utionary stable strategy(ESS) overd| situ-
ation. Weexplanit asthis. the supervisorsinteract well

at | &

de de

contemporaneously

with quoted companies, which atainsPareto Optimality
gradudly.
Similarly, theregulatory sideand their replicated

dynamic equation comesas:
G(fl)—%—f(l K +G+G, —G) - (K, +G+Gp) f] (2)
df
Make d—t1=0, we get

« « «_1— G _
fy =0, f,,=1 1, = G,+G+K,
Tofurther illustratethiskind of dynamictendency,
therecomesChart 2:

fay £;=1£,*

kY 7
N /

) f, <f,

Chart 2: Replicated dynamic phased|agram of enter prisesin asymmetric game model

G,
When f; =1-

0. Behavioursof infringement do not exist in groups of

I PR usars, which meanswhen seriousness of attention

m, G(f,) dwayskeeps iINTABLE 2 comesuptoy*, itisstablefor regulators
tomonitor.

While f, > f,, G(x)>0in section (0, 1), which
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arouses equation (2) to get balance points of
f,=0, f,=1, G’(0)>0,
G’(1)<O, f,, =1getstobethe ESS. Itissaid that regu-
latorswill play agreat rolein supervision under such
situation of both parties’ carrying on perfectly, which
definitely achievesPareto Optimality gradudly.
When f, < f,, for the same reason, f,=0

provesto bethe ESS. So to speak, enterprises’ poor
behavioursof torting |PR,combined with theother Sde’s
minor supervision and ignorance of thehugeloss, cre-
ates an enormous adverseimpact on our soci ety.

simultaneously

CONCLUSIONS

Totheintellectual property right usersgroup, with
K, magnifying Sincreasesand K, diminishes. Suppos-
ing that companiesarefull of professona moraity and
legal culture, they would never tout whatever how the
supervision administration act. So we can get abigger
reputation benefits Sand alesser illegal income K
(S>K), whichgivesrisetoasmaller negativeeffect E.

Conversgly, toregulaors, if monitoring cost “G,”
keepsincreasing, thenf,* decreases. In other words,
theseenterpriseswill take no account by degreesof the
legdlity of their action onthelPR use; Inaddition, if G,
and G grow innumber of quantity, thenf_* decreases,
aswdll it can beinterpreted assupervisorsenduremore
with theincremental expectation of the public, which
resultsinthegovernment Sdeenhancing supervisonand
the opposite side making up their mind in accordance
withregulators: supposingthat f >f *, itisabest choice
for enterprisesto abide, which generatesf, >0; Last
but not least, intheevent of K, increasing, f,* magni-
fies, that isto say in casethe punishment onthe IPR
infringement, it isnot necessary for enterprisestoruna
risk abusing.

Insummary, theformation of IPR users’ infringe-
ment liesmainly in subjective and objective environ-
mentsand conditions. Commonly, our countries’ secu-
ritiessupervisoningditutionhasnotimplemented enough
investigation, which can not overaweenterprisesas cost
of law-breaking exceedsillega benefits. A largenum-
ber of livingtort exampl es have brought usawake-up
call, and blocking the“black hole” of insufficient IPR

protection issuch apressing thing that we can not wait.
Thefollowing are some suggestions about how to pre-
vent China’scompanies’ IPR tort to protect therights
and interests of therelevant parties.

Reduce the governments’ supervision cost and
strenghten penaltiesfor enterprises’ IPR tort, and guide
our intellectual property rights peoplelower thetor-
tiousenterprises’ illega income. Educate customersto
purchase quality goodsto lessen tortious enterprises’
profitsat the source.

Perfect thelaws, rulesand regulations about PR
infringement supervision, makeaserious of manipula
tiveaccounting provisionsto help administration build
reputation to awethe companieswhichisup totort.

Makeall-round effort to strengthen protection of
intellectua property rightinthefieldsof legidation, law
enforcement, legal proceduresand mechanisminac-
cordance with the 2007 Action Plan on Protection of
Intellectual Property Right of Chind*2.

Adopt and open court trial system onintellectua
protection cases, and invite deputiesto the People’ s
Congressand member of the Chinese People’ sPoliti-
cal Consultative Conference (CPPCC) and represen-
tativesfromindustrid associationsand rel evant depart-
ments, aswell asforeign governmentsand offices of
internationa organisationsto beauditorsat court trials
in Chinain order to increasetransparency of judicial
work on China’ seffortsin protection of intellectual
property right2.

Strengthen the internal control and the leaders’
awarenessto guarantee thevalidity of IPR protection.
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