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ABSTRACT

In this paper, author studied the relationship between the upstream enterprise and downstream enter prise of industry
chain in the symbiotic theory. Author think that the enterprise between the upstream enterprise and downstream
enterprise of industry chain will build a symbiotic relationship in  facing the uncertainty of market under the fierce
market competition, and the stability of this symbiotic relationship will be built by the object to establish a symbiotic
relationship, and the choice of object depends on the degree that each enterprise obtain the market information,
under the incomplete information, the enterprises will choose the object through using the rules of the degree of
closeness and the rules of the degree of correlation, under the incomplete information, the enterprise will use the
rules a competitive selection rules, thus, which will establish a stable symbiotic relationship among them. .

Key words: The upstream enterprise and downstream enterpmidastry chain, Symbiotic relationshipSymbiotic
theory

INTRODUCTION

With increasing degree of economic globalizatidre pattern of competition has undergone enormoasges
among these enterprises, they recognize incregsahghrly whether which is business or academidaaing the
fierce global market-competition, the enterprisetrta gain a competitive advantage, it will be afésl can not rely
on a single company's core competencies, but tagamship of the enterprises between the upstresaterprise and
downstream enterprise of industry chain. [1]Thalitranal mode of hostile competition has becomedasingly
outdated; the correct approach should be activadkiag integration and collaboration these entseggsrbetween the
upstream and downstream. [2]In particular, the vemjque "the requests system” of Japanese manufagtu
companies demonstrated the competitive dynamicthedoractice of the enterprise to make verticadégration
strategy, [3] That business and academia profourettggnize that it will become an effective waysstdve the
problem about the weak competitiveness of individerderprises through build a corporate relatioesveen the
upstream enterprise and downstream enterprise defsiry chain. | highly agree with this view, andotingh
studying this phenomenon deeply, it shows that #ieuld change this kind of traditional competitaord establish
a mutual symbiotic relationship of collaborationdrder to enhance the ability to resist marketsrigkd achieve the
overall maximum benefit. It is a very important dhetical and practical significance that we analytbie internal
mechanism to build the symbiotic relationship amdmem. In this paper, we will analyze it under gygnbiotic
perspective; we will probe the necessity and dffectvay to establish a symbiotic relationship betwehe
upstream enterprise and downstream enterprisalasiry chain.

2. Thebasic principle of symbiosistheory

The symbiosis theory discovers and explores theabbe laws of symbiosis through analyzing the mme@non of
symbiosis, and reveals the inevitable link amorg dhmbiotic unit, or symbiotic unit and symbiotigseems, and
the ecosystems and the environment. [4] Therefiores the basic logic that we identify the phenomerof
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symbiosiss and seek a symbiosis relationship arttengnits through using symbiosis theory. [5]

The symbiosis system refers to a system that fibrisied according to some pattern among symbiosisinira

certain symbiosis environment.After the businesglémentation management of supply chain, in fads imade a
artificially Symbiosis system. In the symbiosisteys, how to increase the symbiosis energy, andnaliallocation
the symbiosis energy, and maintain the competiégerof symbiosis system, and stability and prettemtphase
transition of symbiosis system is important. [6]

In the analysis of symbiosis theory, it is a preisite to select the symbiosis unit the analysiis, the basis to form
symbiosis energy, it is protection to create a Sgsib environment, and the main purpose is to aeatiie mode
and the conditions to consistently existence angldpment about symbiosis system. Symbiosis unihésbasic
unit of energy production and exchange to constigymbionts or symbiotic relationship; it is thesicamaterial

conditions to form symbionts. In different symbignthe nature and the feature of the Symbiosisisritfferent,

the nature and characteristics of symbiotic uniifferent in analysis of symbiosis at differenvéés. It form the
symbiosis environment in all factors other than kigsis unit. The environment of symbiosis is theegrise

survival environment; it is the ecological envirogmh to maintain the single business enterprise oowerall

industry survival and development, it include battural and social environment, but also include éhterprise
cluster. It include: the first is a macro-level emirise habitats, referring to the ecological emwinent in which the
enterprise cluster running;

Another is a micro-level single enterprise habitafers to the ecological environment in which &ngusiness
running. The symbiosis energy reflects the abibityexistence and value-added of symbiosis systeah,itais the
premise that the symbiosis systems improve thatguaid expand the number. [7]

In this paper, we will probe the conditions andgass and effective model to establish symbiotiati@hship
between the upstream enterprise and downstreampgsaée of industry chain through using energy gatien
mechanisms and selection mechanism of symbiosécbbj

3. The generation mechanism of symbiotic energy

Which performance a behavioral characteristics asaasaction-based between the upstream enterprise
downstream enterprise of industry chain, therefaresymbiotic relationship is a enterprise symbiontgch is
formed among them and performance a behavioralacteistics based on the transaction symbiotict tha
symbionts is primarily built to share their infaation and to ensure that its internal providergemgmises and
customers gain maximum benefit by minimum cosgdbieve the minimized overall survival cost . [8]

In other words, if some enterprises want to esthbdi symbiotic relationship among them, which nhestble to
produce an effective among them, in this paperywilleanalyze that which need what kind of condisao produce
such benefits and use what kind of the mechantsrough building a game model.

3.1 The basic assumption of the game model

In the market system, we will study the game refeghip between two individuals, in the first, wdl\wuild a series
of basic assumptions which is the rules that thegtrobey among these participants in the gamdjsrpaper, and
we give the following assumptions:

1) Each individual is self-interest, and the aimacfion is to pursue the maximization interestdsTiterest is a
comprehensive benefit, which includes both mateaia spiritual interests, and also includes shartitbenefits
and long-term interests;

2) The two sides of the game participants must @dteethe principle of good faith in the processgafme. Both
participants must be honest and trustworthy, if paey lost their promises which will be severetnshed,;

3) The game process can be repeated, and in theecofi repeated games, information and credibility be
cumulative;

4) Assuming that the technical level is exogenagidis; the technical levels remained unchangethglar given
period.

3.2 Modé building

Giving that A and B are two companies in the marttet products of cooperate A is the raw matenalspare parts
production of cooperate B, the symbiotic cooperafiocess is a dynamic selection process among, timethis
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game, the strategy space between corporate A amibrabe B is (cooperative symbiosis , non-coopenati
symbiosis), and the strategy selection is randantdoporate A and corporate B , assuming that théabilities is

Pang 9 ( P N qu) which select symbiotic cooperation strategies betwcorporate A and corporate B. The
strategy space between corporate A and corporatelile four cases below:

1) If both corporate A and corporate B simultanépagply the strategy of cooperative coexistence

Suppose that maximum amount commodity is Q in theing process between corporate A and corpordtetBe
production of corporate A is greater than the deirmaficorporate B ,and they will transact accordimghe demand
of corporate B, if the demand of corporate B ishkigthan the production of corporate A, and thel tnansact

according to the production of corporate A), thiggiof production determined by two corporate tbgeis P we

don’t consider the production cost of corporateid suppose that the transaction costs(,: or their cooperate of
the two companies with each other, which includggatiation costs and compliance costs and mongarasts and

A=C,/Q

risk costs[9],and th is the transaction costs of per unit product indbeperation process among them,

K, +k, =1

and the proportion of the cost share in ea&ﬁs kB ( ) according to their negotiation.

2) If corporate A chooses a cooperative symbiasisarporate B choose a non-cooperative symbiosis

Corporate A want to cooperate based on remaindctios costs for the production price recipient] anppose that
it can find a new buyer. If corporate B select mooperative, then corporate B will search new seppthrough
looking for in the market, corporate B will sper@hsching costs, if the searching cost of corpdBaie proportional

to Co,and set the scale factor & ,and the price that corporate B purchase raw nadgesi spare parts ifl.

3) If corporate B choose to cooperate symbiotic @mgorate A choose non-cooperation symbiotic

Corporate B will build cooperation symbiotic retatship according to the demand of supplier; theditamms of
supplier must be accepted by corporate B. If cai@oA choose non-cooperation symbiotic, then cargoA will
find a new buyers through searching in the mard@tporate A will spend the search costs (marketosys), if the

cost of corporate A to search is proportional(t"@ at this time, and we assume that the scale fz'a&tcﬁ ,and the

sales price of corporate A iEZ, then the price of corporate B to purchase raweri@s or components must be

P

4) If both corporate A and corporate B choose nooperative symbiosis

Corporate A will find new buyers through search tharket, the search costs what they will také igo, and
corporate B will find new suppliers through seathk market, and the search cost which they wiinsp is

a C

0,and the price isP3.

We can get a different strategy payment which tidesadopt of game through analysis the strateggespetween
corporate A and corporate B (shown in Table 1).

Table 1. The payoff matrix when corporate A and cor porate B adopt different strategies

B
A Cooper ative symbiosis ( q ) non-cooper ation symbiotic (1- q D)

cooper ative symbiosis ( P ) ( PQ- kACO . PQ- kBCO) ¢ PQ-C, . PQ- aCo)
non-cooper ation symbiotic (1- P ) ( PQ- :BCO . P,Q-C, ) ¢ PQ- ,BCO . PQ-aC, )

3.3 Analysisthe condition to achieve a game balance
Here, we will analyze conditions that they achithe game equilibrium between corporate A and caeoB.

If we consider this question from the perspectifearporate A, and corporate A hold the full infation about
itself strategies, and hold incomplete informatidrout corporate B strategy. So corporate A wiled®aine whether

AE

it will choose to cooperate according to the défeze A which is the expected returrl'iz'1A of corporate A

select Cooperation ( pP= 1) and the expected revenE@A of corporate A choose uncooperati(/é3 =0 )
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If corporate A chooses cooperative strategy, ifeeted return is:

E1A = q(PQ - kACo) + (1_ q)(PlQ - Co)

If corporate A chooses uncooperative strategyexfsected return is:

E.n =a(RPQ-AC,) + - a)(RQ - AC,)

If corporate A want to choose cooperative stratéugn
AE,=E,—E;n20
That is:

CI(PQ— kACO) + (1_ q)(PlQ_CO) _q(PzQ_ﬁCO) - (1_ q)(P3Q_/8Co) 20

We can get the conditions that corporate A chooseperation strategy:
q(R,-P)+@-q)(R-F)

>21+k,0—q-
B a-dg ] .
< q(P_Pz)'l'(l_q)(Pl_Ps)

It can be seen to make the choice a cooperatiotisyim strategy to corporate A from equation (1) §8) that it
must satisfy the conditions: under other conditimemain unchanged, if the search costs of corpdkatee higher
than a certain value and this value exceeds itpam@bion symbiotic transaction costs to looking rfiew partners;

the unit symbiotic transaction fee have a maximwuiue; the product market price is rigid; If theyncaot meet

these conditions, these corporate will give up Sgtitbcooperation strategy based on consideringetifinterest.

If we consider this question from the perspectiveavporate B, corporate B holds complete inforamatbout itself

strategies, and holds incomplete information alloeistrategy of corporate A.

So corporate B will determine whether it will chea® cooperate according to the differenéEB which is the

expected returnElB of corporate A select Cooperatior q= 1) and the expected revenE@B of corporate A

choose uncooperativéq =0 )

If corporate B chooses cooperative strategy, ifeeted return is:

ElB = p(_PQ - kBCo) + (l_ p)(_PzQ - Co)

If corporate B chooses uncooperative strateggxpected return is:

Exs = P(-RQ-aC,) + (1- p)(-RQ - aC,)

If corporate B want to choose cooperative stratdmn

AE; =Ejg —Exp 20

That is:

p(_PQ - kBCO) + (1_ p)(_PzQ - Co) - p(_PlQ - aCo) - (1_ p)(_PsQ - aCo) >0

We can get the conditions that corporate B chooseperation strategy:
p( P~ p)+(L- p)(ps B pz)
A (3

azl+k;p-p-

A< p(p1_ p)+(1_ p)(ps_ pz)
- 1+k;p-a-p

(4

173



LI Liang-xian J. Chem. Pharm. Res,, 2014, 6(6):170-177

It can be seen to make the choice a cooperatiobisyim strategy to corporate B from expression(3) &) that it
must satisfy the conditions: under other conditimmmain unchanged, if the search costs of corp@aiee higher
than a certain value and this value exceeds itpam@bion symbiotic transaction costs to looking rfiew partners;
the unit symbiotic transaction fee have a maximwulue; the product market price is rigid; If theyncaot meet
these conditions, these corporate will give up Sgtitbcooperation strategy based on consideringetifinterest.

Comprehensive (1)-(4), we can conclude the cormitiovhich meet corporate A and corporate B to select
cooperation symbiotic strategy:

p( P~ p)+(1- p)(ps B pz)
A (5)

q(R,-P)+(@-qg)(R,-R)
A (6

a2l+k;p-p-

B=z1+k,q-q-

)< min{q(P_PZ)"'(l_Q)(Pl‘Ps) p(P, = p)+ A= P)(p, - pz)}

1+k,-q-8 ’ 1+k,p-a-p -
We can get these from (5)-(6):
K, <116 Ak -P)+d-q)(R-R)
a Aq 8
kB Sl—l_a + p(pl_ p)+ (1_ p)(ps B pz)
P Ap (9

If we set the symbiotic energy which is generatgahlsiotic relationship from manufacturing companésl the

seller to be E ,then: B, =AE,+AE; 20

Expressions (5) - (9) show the internal and exlecoaditions of corporate A and corporate B to se®operation
strategy: First, under other conditions remain amgjed; the search costs which a enterprise lookdar partners
through the market is higher than a certain vadng, this value exceeds its cooperation symbiadicsaction costs,
they will have a wishes to choice cooperation sytibiamong them; Second, when they achieve coaparat
symbiotic between corporate A and corporate Byritis symbiotic transaction costs can not exceeédrtain limit, if

it beyond this limit that the symbiotic relationghivill breakup; Third, if some enterprise will bdikooperation
symbiotic , in the process for cooperation symbiatiie symbiotic transaction costs will be sharecbeding to a
certain proportion, and the sharing proportion nahexceed the limit of their patience , otherwtisey will lose
the initiative of cooperation; Fourth, the marketes of raw materials trading tends to rigid.

It can be seen from the above analysis, the tréinsacosts is a major factor to decision whetherstablish
symbiotic relationship between the upstream engpand downstream enterprise of industry chairl tie

transaction costs will be mainly decided through ttutual communicate mechanism and the degree famuust

among the participation enterprise. Among them,nfadual communicate mechanism that one refers anrels -
symbiotic interface that the upstream enterprigkt downstream enterprise of industry chain exchangterial and
information and energy; another refers to the waat the upstream enterprise and downstream ergerpifi
industry chain communicate, when the communicatehax@ism will develop toward the most favorable clign to

fit the mutual interests, it will greatly reduceethost of cooperation symbiotic enterprise which spend through
the traditional mode of supply, and the degree afua trust among these enterprise will graduaigmken with the
increase in the number of exchanges, and it willuce the treaty cost and monitoring costs amongem@ion

symbiotic enterprise, and also it will greatly reduhe production risks.

4 The symbiotic object selection mechanisms

In the choice to the symbiotic object, it can beidkd into two situation including relative choiead absolute
choice by their completeness of information. In iblative choice, symbiotic enterprises will betedrthese limited
symbiotic object, they will choice the enterpriseaasymbiotic object which mostly meet symbiotiguieements. In
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the absolute choice, symbiosis enterprise will abppossible symbiotic alternative objects, theaytwill choice the
enterprise as the symbiotic object which has thestnappropriate symbiotic conditions. Under the cletep
information, they use the method of non-competitol®ose, and it includes two rules: proximity rukesd
correlation degree rules, under such conditiors,ntlarket information are fully transparent, compargan get all
information about the market, these enterprises san all candidate symbiotic object directly. Undhe
incomplete information, they use the method of cetitipe choose. In this paper, we will discuss phiaciples of
choice of the enterprise network symbiotic objeghich will include complete information and incorefd
information. [10]

4.10bject choice under incomplete infor mation

Incomplete information which is discussed in théger is: First, the market information is incomelethe market
information is often closed, and the disseminataninformation is delayed; Second, the informatiahich
enterprise access is incomplete: the companiesaaobtain sufficient and complete market informatiSo, in this
incomplete information situation, in the processetablish a symbiotic relationship inter-entemriwhen these
companies choice the symbiotic object, they musibéish an effective competition mechanism, andicgh@
enterprise as a symbiotic object which can mosthylpce the cooperation symbiotic effect in thesgtéd number
of alternative partner.

When we choice the symbiotic object in competitiaeans, we usually use the comparison means of syimbi
energy. According to the basic principles of thenbiotic theory, when they establish the symbio&tationship

among these enterprises, the symbiotic eneIrEg?y(NiII be generated among each of the participatingemprises.

Assumptions, in the process to form the symbioystems, there ard! of the participating enterprises, then, we
can get a group of symbiotic energy data duringarg/review period for the central enterprise.

E. ={Es} (i=1~n)
If in the process to form a stable symbiotic syst#ray will compete-cooperate throudfl times, they will obtain

NXMm gt symbiotic energy data, then they will select gémterprise as a symbiotic object which generatentlst
symbiotic energy through comparing them.

Namely: the symbiotic object is them which must titee following conditions:

E., =maX{E }(t=1~mi =1~n)

Candidate enterpriseéXis the optimal symbiotic partner for the centereeptises to be selected. In these objects,
they have different characteristics based on diffeisymbionts. In a symbiotic relationship formedthe center
enterprise and the buyer, the buyer object geyehals the following characteristics: First, it ganovide reliable
quality products, second, it can provide a reasienatmduct price, third, it has enough customealty forth, it has
a strong scientific and technological innovatioilitds, fifth, it has a strong cooperation symli¢otonsciousness,
sixth, it has an enough product capacity. In a sgtitorelationship formed by the center enterpasel the seller,
the seller object generally has the following chseastics: First, it has a strong customer loyattgcond, it is a
enterprise of product-dependent, third, it has rangt cooperation symbiotic consciousness, forthhas the
sufficient product satisfaction. In a symbioticatgnship formed by the center enterprise and &ineesindustry, the
same industry generally has the following charésties: First, it has a strong technological commatarities with
the central enterprise, second, it has a certairkehaompatibility, third, it has a strong coopé&atsymbiotic
consciousness, forth, it has a common developnspitadions, fifth, it must face a common marketsgrees.

4.20bject choice under complete infor mation

Complete information which is discussed in this grajs: First, market information is complete: therket

information is open to all individuals, and its gshsnination is in a timely; second, the enterprises ghe complete
information: the enterprises mastered the full emchplete market information. Therefore, in thid arld complete
information condition, in the process to establistsymbiotic relationship inter-enterprise, when tdmnpanies
choose a symbiotic object, they will use a non-cetitipe means, and they will select the enterpasethe
symbiotic object which can generate the best sytith&ffect among a large humber of alternative npart This

non-competitive selection method which includesrilles of proximity choice and the rules of cortiela degree
choice.

1) The rules of proximity choice

Proximity reflects the relationship of quality paraeters among these symbiotic unit in their samesigdion or
different generation, also refers the possessigheofymbiotic unit. to a common features of ararest
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H=(Hy,Hy,Hy)

If the ancestor of the feature vector of the symibianit is , for a two-dimensional

g™ ()

symbiotic unit, if the symbiotic unf® share the ancestor of the characteristics

symbiotic unitB share the ancestor of the characteristicsh|§:: (hbl’h)z'mhbm) ,if we express proximity
with H there are:

INgE
o

{0l
-

For the symbiotic unif\: Hn =

M-
T

=~
!
[y

.MB
=

1
-

For the symbiotic uniB : Mg =

M-
T

P
!

1

it Ha =,uB, the symbiotic uni®and the symbiotic unBis the same generation individual,/'{t\ * 'uB, the

symbiotic unitAand the symbiotic unBis the different generation individual. The proxiynis higher, and the
retention rate is higher to the ancestor featufesymbiosis unit, and the subrogation is highere Trfluence of the
proximity to the symbiotic relationship can be dédsed with the relative proximity, if the relatiygroximity is

R R =28 (1, 20<1) - _ R _ _
AB then He , if the critical value of the relative proximitg i ©, then if they will form a

symbiotic relationship, it must meefi s 2 RO, the relative proximit)RAB is more larger and the symbiotic
relationship is more stable, the symbiotic enengdpced by the symbiotic system will also be maeatger.

In enterprise symbiotic systems, the proximity {gaaameter which is used to measure the degreginfacy of the
relationship within the symbiotic enterprise. libge when it is used in the rules of proximity ateithen it means
that these enterprises involved in the establishrméra symbiotic relationship are similar enterpsisand they
derive from the same parent company as subsidieoipany or far-generation subsidiary company. firesimity
is bigger, the more the company accesses the mEfrom the parent company, the relationship isenatosely
with the parent company. The proximity is smalled anore alienated relationship between subsidiaesparent
company, and then the subsidiary is more indepdralgrof the parent. For a two-dimensional symbististem, if
the proximity of the two companies is closer, thieey will belong to the same level subsidiary ,#mely will stand
the same competitive position, and they shouldoistaa stable cooperative symbiotic relationsfithe proximity
of two companies has a large difference, the gemetationship between them is weak, it will brizigout a greater
competitive position difference, and the coopemBymbiotic relationship established by them wél/é a greater
volatility. This rule of proximity choice is gendisaused in the selection process of the symbiotiit in the same
industry competitors.

2) The rules of correlation degree choice.
The correlation degree is a parameters which reptethe relationship of qualitative parameters agntime
heterogeneous symbiotic unit, it is usually repnése with the main quality parameters of the syribionit, it is

m
¢ , for a two-dimensional symbiotic uni® andB there are:

m=Za _ F(Z8)

T

(Zg #0)

m
The<r is bigger and the correlation degree is higher betwthe symbiotic unf and the symbiotic unB .

In an enterprise symbiotic systems, the correlatiegree can be used to measure the impact andetireed of
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compatibility among the symbiotic enterprise in ffreducts and the services, | consider that weoadeulate it
which is generally the proportion contributed bg thperating income of the enterprise in the enisgE@ymbiotic
unit. When we use the rules of correlation degtaagans that the participant to establish the sgtithrelationship
is the heterogeneous enterprise, but they musacbint substance or technical. The correlationeegs greater and
the degree of dependence is greater among thesrses, it will be more likely to establish aldeasymbiotic
relationship among them. The rule of correlatiogrde choice is generally used in the choice of lupbain
symbiotic enterprise unit. When these enterprisgoghthe symbiotic object in the correlation degseame of them
have the natural interrelated relationship, forregke, in the same industry cluster, the upstreachdownstream
enterprises, as well as complementary products faetwiing enterprises, they have a strong corredati
relationship, and they have a larger correlatiegrde, they can become a natural symbiotic obgétbipugh there
is no natural relationship in geographical relagtltip among some enterprise, but they also canlestabsymbiotic
relationship through continuous communication amtlice mutual relationship and improve the coriefatiegree.

CONCLUSION

The mode of the relationship between the upstraaergrise and downstream enterprise of industryncti@pends
on the transaction costs among them. Whether thebisyic relationship between the upstream entezpasd
downstream enterprise of industry chain will beabbshed, it depends on whether the symbiotic igelahip can
effectively reduce transaction costs among them,dapends on whether the transaction costs of vethgred can
compensate the coordination costs to maintain §rabmtic relationship. In a intense competitive kedr
environment, the uncertainty greatly increasesstiation costs, and the coordination costs will dduced, and it
make the symbiotic relationship to be establistes upstream enterprise and downstream enterprigedostry
chain.

When they select an object to establish a cooperaymbiotic relationship, under the complete infation, the
enterprise will adopt the degree of closeness prisexs and correlation rules to select a symbimject, and they
will be selected to build symbiotic relationshipialinis the high degree of closeness or the stronglation. Under
the incomplete information, companies will use cetfitjve selection rules, and they will select it @snbiotic

object which should produce the largest cooperatigmbiotic energy, they only select the most appabe

enterprise through a reasonable way, that theyesiliblish an effective and stable symbiotic system
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