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ABSTRACT

With the development of knowledge economic, therniet of things collaborative innovation is becogian
important way of science and technology innovatiomgwledge sharing which as an effective operatiopport
activity is not play a very good role. So the stoflknowledge sharing incentive mechanism has ¢oessity. This
paper which based on the principal-agent theorypstaicting the basic incentive model and the ingenmodel
considering monitoring signal of knowledge shaiiimghe internet of things collaborative innovatidrnen we study
the effect of incentive optimize model on incregsire degree of the science research institutieffert, improving
the rationality of knowledge sharing incentive natbm, reducing the moral hazard and analyze thkdva
parameter condition of incentive mechanism.
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INTRODUCTION

In the era of knowledge economy, innovation is Ipeiogg more and more open, and between the creafion o
knowledge and application sector needs to build@an collaborative innovation[1].Collaborative imationwhich
takes knowledge value-added as its core is a kindnovative organizational pattern to realize theergation of
each department and the innovation of science ecfthblogy [2]. The internet of things collaboratin@ovation
refers to the main bodyof the interest chain of ititernet of things, including corporations, scifatresearch
institution and so on, which carry through the sfgmand integration of resource and knowledge st a®lve the
key issues in the development process of the iaeterhthings [3]. The critical supporting activivf the internet of
things collaborative innovation is knowledge sharivhich is an important way for corporations to @iog external
knowledge and realize value creation. However, mabstacles exist in the knowledge sharing procésthe
internet of things collaborative innovation. It'sry difficult for scientific research institutiomahey own initiative
to share knowledge without incentive. In additiba,knowledge elements and the effort level of kealgk sharing
are very difficult to measure which can result itaege number of scientific research institutiotied expense of
corporate interests to maximize their own beneftk Therefore, the establishment of effective imbee
mechanism for guiding knowledge sharing behaviaor gtmulate universities and scientific researdtifation to
share knowledge to a certain degree and promotaisaBility of knowledge sharing under the circuamste of the
internet of things collaborative innovation [5].

At present the research about the incentive meshawmif knowledge sharing mainly from the followinigree
aspects: the influence factors of knowledge shabieigavior, the symmetry and asymmetry of infornraiio the
process of knowledge sharing, the apprasial of kedge sharing in the process of knowledge shaidimghe
respect of the influence factors of knowledge sttarbehavior, Yang Jieding and other professorst libé
three-phase incentive mechanism based on the @alysthe influence factors of knowledge sharing{&
XiaoJuan and other researchers made an analysig afftuence factors of knowledge sharing which desh®on
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lifecycletheory, and then constructed the incenthechanism of tacit knowledge sharing on projeatg]. For the
symmetry and asymmetry in the knowledge sharinggss, FanBing and other experts constructed a-stalije
model of knowledge sharing incentive mechanismha tondition of asymmetric information [8].ChangoTa
researched the same question which based on trepegutive of game theory [9].For knowledge sharing
knowledge in performance appraisal process, NieHGaiand other experts studyed the incentive meshaioif
knowledge sharing which based on the performanpeaggal mechanism of knowledge [10].

The literature above reflects the importance of iteentive mechanism, but that is not study theertive

mechanism of the internet of things collaboratimeovation.Therefore,in order to promote the maidybof the

interest chain of the internet of things to reako®wledge sharing and reduce the occurrence oélnazard, this
paper tends to introduce the monitoring signalh® incentive mechanism ofthe internet of thingdatarative

innovation, constructing the basic incentive medsrarand the optimization models with monitoringrgitbased on
the principal-agenttheory.In addition,this papeudgt the effect of the integration of supervisiordancentive
mechanism which on increasing the science reseastitution’s effort level,improving the rationafitof incentive

contract of the knowledge sharingand the redudiegitoral hazard.

DESCRIPTION AND ASSUMPTION OF THE QUESTION

Enterprise through incentive measures to induansei research institution which have private infation to select
the high level of effort to ensure knowledge shgrimoothly in the internet of things collaboratimaovation.
Enterprise pay the corresponding remuneration i@nsee research institution based on the outputnofnkedge
which is to realize incentives for knowledge sharin the internet of things collaborative innovatidcHowever,
there is a certain moral hazard in the knowledgeish process, because science research institatioformation
advantage and enterprise in the information disatdgge. Universities, scienceresearch institutiomeha strong
motivation to take speculation to reduce the lafedffort in the process of knowledge sharing, vahigill make
knowledge sharing can not play the expected role.

For this reason, this paper intends to take somabias which can reflect science research ingtitig effort in a
certain degree as the monitoring signal in the g@sscof knowledge sharing. Such as the human resgurc
information resources, technical resources whidheausities, research institution side into the gsxof knowledge
sharing, and the enterprise can observe thesebiesiavith no cost. The monitoring signal is introdd into the
process of knowledge sharing incentives, when évellof science research institution's effort cart he easy
observed, enterprise can increase incentive irfettsreduce moral hazard; on the contrary entseptan increase
the output share proportion which based on the toong signal to reduce moral hazard.

Knowledge sharing between science research institidnd enterprise in the process of the interrfethimgs
collaborative innovation is a typical principal-ageelationship, the enterprise is the principalyarsities, research
institution is the agent. Before analyzing the gioegs, we need to introduce the following elements

(1)The output of knowledge sharing in the interofethings collaborative innovation is closely reldtto the degree
of science researchinstitution’ effort, we will uaesingle decision varialiéo represent the degree of science
research institution’s effort,e A, Ais a set of the degree of effort. The output fuorcthf knowledge sharing is:

n =rpa + 6(1)

Here: r is the knowledge sharing ability coeffidieh science research institutianz 0; and p is the the absorptive
ability coefficient of enterprisgy = 0; 6is theexternal random variable irrelevant to saéeresearchinstitution and
enterprise, whichis usually under Normal Distribatiand~(0, 2).

(2)Supposethe risk of enterpriseis medium; sciemsearch institution temps to avoid risk,and degreeisk
aversion igp. The linearincentive contract designed by [11]:

Si) = a+ pr(2)

Hereuw is the fixed remuneration which enterprise pay goience research institutiopis the incentive intensity
coefficient of enterprise, namely knowledge shaouotput each additional unit, the enterprise witirease unit pay
to science researchinstitutiof,e [0,1], wherp = 0,science research institution will bear no riskshems =
1,science research institution will bear all risks.

(3)The effort cost of universities, research ingiitn couldnot be neglected, and supposed effdrfaostion is [11]:
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Cla) = %baz(B)
Herebis the knowledge sharing cost coefficient of unsities, research institutiorh, > 0.

(4)Let was actual earnings of universities, research uigiit; E(w)is expectation earning of science research
institution; CEis confirmedequal earnings of science researchitisti, indicating the earnings produced by science
research institution’s effort; w'is remainingearnings, only when the confirmedeahings are more than the
remainingearnings, science research institutiohasitept the contract which provided by the enisepr

(5)Let v as actual earnings of enterpri§€y)is expectation earning of enterprise.

(6)Enterprise can notfully observe the degree dfier&e researchinstitution’s effort, only through
the monitoring signal to understand the effort@ésce research institution. Therefore the monipignalcan be
expressed asm a + 3.3 1is exogenous random variables,representing thetororg accuracy.d is usually under
Normal Distributiong~(0, 5,%),6ands are independent ofeach other.

ANALYSISON THE BASIC INCENTIVE MECHANISM MODEL
For the given S{), the enterprise's expectation earning function is

E(v) = E(-S(m))=-a+(1-B)rpa(4)
Science research institution’s actual earnings is:
® = S{)-C(a)=a+B(rpa + 6) — > ba*(5)

Science research institution’s confirmed equale@sis equal to theexpectation earning minus riskcaused by
[11]:

CE= E(co)—%pﬁ202=a+[3rpa - %pﬁzaz - %baz(G)

Due to enterprise in the information disadvantageskey question for enterprise is to chdasg)and maximize
the expectation earning.So the following model s@sstructed:
Max Ev = -0+(1-B)rpa
IR o+prpa —~pp2o? —~ba® > o

()
IC a € arg max [(x+[3rpa - %pﬁzaz - %baz] Va € A
Involved restraint (IR) means science researchituisin’ confirmed equal earnings is no less thae temaining

earnings; incentive compatible restraint (IC) meahen science research institution choose efipthe confirmed
equal earnings is maximal. And the solution is:

«_ Brp
a'===(8)

The enterprise incentive model can be simplified as

_TZPZB_l 2.2 ,_TZPZBZ
Max Ev = P Zp[)’a W = (9)

Solve the principal-agent model(10), and the rdsult

B*: .’,.sz
r2p2+bpo?

— 3p3
br2p2+b2po?

(10)
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ANALYSISON THE INCENTIVE MECHANISM OPTIMIZATION M ODEL

The basic model of incentive mechanism above dbaaké the external random factors which may hame a
impact on the output knowledge sharing into accoifnthe enterprise pay remuneration to scienceaeh
institution solely on the basis of the ouput ofestie research institution knowledge sharing, it l@dd to science
research institution’s positive decline. In thddeling, we will introduce monitoring signal to olvge the degree of
science research institution’ effort in the proce$knowledge sharing, combining the mechanismupfesvision
and encouragement mechanism together, which caonhpteduce the science research institution’ sfagion, but
also can help the enterprise to set up more reaomamuneration. By above, the science researsfitution’s
remuneration not only depends on the output of Wkedge sharing, but also depends on the monitoring
signals which can reflect the science researchitutish’s effort, so enterprise’s incentive contracan be
improved.The linearincentive contract designedIiy:[

S() = o+ pr + ym(11)

Herey is the output share proportion coefficient,a 0.

For the given S{), the enterprise's expectation earning function is

E(v) = E(@-S@))=-a+(1-B)rpa - ya(12)

The science research institution’s confirmed egaahings function is:

CE = a+prpa + ya — %p,b’zaz - %ba2 - %py2012(13)

After introducing monitoring signal, the incentieechanism model can be improved as:

Max Ev = -o+(1f)rpa — ya
IR a+[3rpa+ya—%p,8202 —%ba2 —%pyzalz > w (14)
IC a € arg max [a+[3rpa +ya— %p,b’zaz - %ba2 - %pyzalz] Va €A
When the science research institution takes effpthe confirmed equal earnings is maximal, so thet®n is:
o =22 (15)

Similarly, enterprise's incentive model can be difieol as:

2,2 , 2
Max Ev = w—%pﬂszz —w —(BTZ—ZV)—%PVZ%ZGG)

Solve the principal-agent model(18), and the rdsult

( gr= r2p2g,2
1r2p20,2+bpo2o,2+02

N rpo? a7
| r2p2012+bpo?oy?+o?
b(r2p2012+bpo2oy2+a2)

RESULTSAND DISCUSSION
The following main analysis how accurately monigrisignal will affect the optimal effort levelofisace research
institution, the science researchinstitution’ conféd equalearnings, the optimal incentive intenditg optimal
output share proportion and the enterprise’s egpiect earning. Referencing the data of Hu xinpidg]] and
combining with the related properties and conclusige set the related parameters as shown below:

a=0.1, r=0.8,b=0.5,p=0.6,p=5, ¢2 = 4.
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According the corresponding formula, we can getréseilt:
a*=0.0216, f*=0.0225, CE*=0.0950, Ev*=— 0.089.

When the variance value of the accuracy of the todng signat, ? € [1,20], and the higher the variance value, the
lower the accuracy of the monitoring signal, we cae matlab simulation software to analysis thengheof the
optimal effort levelof science research institutidhe science research institution’s confirmed &zpraings,the
optimal incentive intensity of the enterprise, thtimal output share proportion which based on ooimg signal
and the enterprise's expectation earning. As shovwig.1.
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Fig.1thechangetrend of each variable with monitoring accuracy reduce

Fig.1 shows that the introduction of the monitorgignal can obviously improve the effort level ofesice research
institution and reduce moral hazard. And the effevel of science research institution decreasthesccuracy of
monitoring signal decreases;enterprise’s incerititensity for science research institution increaae the accuracy
of monitoring signal decreases; the optimal ousihatre proportion based on monitoring signal deeeas the
accuracy of monitoring signal decrease; the entaisrexpectation earning decreases as the acanframynitoring
signal decreases; at a certain age, the scienearobsinstitution’s confirmed equalearningsdecreas® the the
accuracy of monitoring signal decreases, and whervariance of the accuracy of monitoring signdligher than
the threshold value that equals 3.25, the sciepsearch institution’s confirmed equalearnings witl longer
decrease, showing slow growth trend.

CONCLUSION

This paper which based on the principal-agent themwnstructing the basic incentive model and tieemtive
model considering monitoring signal of knowledgearshg in the internet of things collaborative ination,
studying the effect of incentive optimize modelinoreasing the degree of effort and improving thiéonality of
knowledge sharing incentive mechanism and redutlireg moral hazard and the valid parameter conditbn
incentive mechanism. The results showed that: (i) ifitroduction of the monitoring signal can ob\alyumprove
the effort level of science research institutiod arduce moral hazard; (2) The effort level of sce research
institution decrease as the accuracy of monitosiggal decreases, and the optimal effort levehaentive optimize
model is higher than the optimal effort level instzaincentive model, namaly* > a*; (3) Enterprise’s incentive
intensity for science research institution incrsase the accuracy of monitoring signal decreasekilse incentive
intensity for science research institution in irtbes optimize model is lower than the the incentimgensity for
science research institution in basic incentive ehoshmely™* > £*;(4) The optimal output share proportion based
on monitoring signal decreases as the accuracy afitoring signal decrease; (5) The enterprise'ssetgtion
earning decreases as the accuracy of monitorimabktecreases, and it in incentive optimize mosléigher than it
in basic incentive model; (6) At a certain age, shience research institution’s confirmed equalegstecreases as
the the accuracy of monitoring signal decreased, wanen the variance of the accuracy of monitoriigma is
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higher than the threshold value that equals3.25 stlience research institution’s confirmed equalaegs will no
longer decrease, showing slow growth trend. Furtesearch we could consider the impact of the obghe
introduction of the monitoring signal for knowledgiearing incentive.
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