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ABSTRACT

The future profit model of group-buy websites andeintive problem of websites to suppliers is stidie
using principal-agent theory which mainly analyzbge group-buy websites in supply chain. And a
conclusion can be drawn that the stronger capadityre group-buy websites, the more struggling lleve
they will pay. At the same time, the stronger céipaaf the sellers, the smaller struggling costféornt,
and the stronger sellers can get more excitationyalty rate.
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aspects. Some scholars found that the relationship
between group-buy websites and the suppliers can
be solved by the principal-agent theory and have
ade some research. Liao Kaiji and other scholars

1. INTRODUCTION

With the rapid development of group-buy
websites, the network operation also appears a o alyzed the various strategy choices among the
of prqblems. Such.as the profit model of grOUp'bu\Yvebsites suppliers and consumers based on the
websites, low credit, uneven product quality, and Shé/pothesis of limited rationality and evolutionary
on. These problems have gradually become th

focus of academic research. In 2002, Kauffmap o theory. - And th_ey further analyzed ' the
. . . . influence to the economic market of each partyrafte
defined group-buy websites as: Online grou

If’ong-term study and strategy adjustment [4]. Deng

shopping refers to combing the consumers Whﬂnping and others went on to study the profit

have the willingness to improve the bargamm%odel of group-buy websites under asymmetric

pg\cl)vdesr ogtsugpllleé)rvsv us';‘gefgf Gnritxv?[t)lﬁ thlﬁegosi?eus%formation and analyzed the incentive problems to
9 P ) p-buy oup-buy websites offered by the sellers [5].

X . : r
combine sellers with group-buy alliance, and plag This paper, however, differs from those studies

the price game among th? grogp-buy th:_;mce "Dbove in this aspects: it analyzes the profit model
order to achieve the maximization of their own roup-buying websites on the base of principal-

interests. During its process of integr_ating th% ent relations. And it gives dominance to these
upstream supply resources in supply chain, becat@ bsites in supply chains and takes the

of the existence of information asymmetry, . : . .
. : consideration of Game analysis between websites

suppliers need some mechanism to encourage " .
nd vendors on condition of asymmetric

group-buy websites to choose the actions in favor : -
i information. Next a optimized model should be set

of themselves and then achieve better resource . .

up and solved. Then an analysis should be given to

integration. Therefore, the research to group-but e solution. Lastly the major conclusion will be
websites profit model — incentive scheme has very,

important significance. Krishan S.Anand and Ravi erified via factual examples.

Aron analyzed the basis of the existence of grou@ THE PRINCIPAL-AGENT MODEL OF
buy websites from dynamic pricing mechanism and GROUP-BUY WEBSITE

have studied relevant models[2]; With the .
consumer's view, Zhao Baoguo studied the quanti&}1 Model Assumption
price discounts and has established a virtual group
buy website model[3].The above document
analyzed group-buy websites from differen

The following assumptions are made according
To principal-agent theory and group-buy websites
eatures:
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(DSupposing group-buy websites cannot obsenvamallerx, . Similarly, the equivalent effort cost
the effort level of sellers, but their output ca@ b ¢,nction of suppliers is C(s)=ax?/2 . a,

calculated. represents the effort cost coefficient, showing a
@The literatures [6,7,8,9] make the hypomes'?legative correlation with the capacity level oélfs

that the output function is linear function with a ®To encourage the sellers to work hard and
constant output coefficient. The paper [10] assumes 9

that the output coefficient is related to effortde reduc_e their cost, suppose that the grpup-buy
According to the relations between group-buy"ebs'tes and the suppliers sign the contract:
websites and the principal-agent, the output R(m) =R, +br (3)
coefficient will be affected by the effort level of In this contract,R(77) is the reward to the
group-buy websites and is not constant. Thereforgyerchant by group-buy websiteR, represents the
according to the linear output function set in. . . . i
literature[8,10]and combing with the characteris;ticf'xeq payment and is the incentive coefficient,
of the sellers, we assume the output function d8atis: the royalty percentage.
follows: 2.2 Modeling

m=f(x,)x +&&~N(0,0%) (1) According to the above and the assumpti®n

wheref is a random error, indicating externalthat both the group-buy websites and the sellexs ar

uncontrollable factorsx, shows the effort level of risk aversion and considering that the risk aversio

) ) i is invariant, make the risk aversion quantity arth
group-buy websites which relate with human an

. " are p.and p, , then, the utility functions of group-
material resources cost of group-buy websites bsi d th I el
spending on information sharing, training, qualit)Puy websites and the sellers, respectively, are as

guidance, coordination and managemeqis the follows:

- U (w) = —e™ A (4)
effort level of suppliers, and can be measured by
the size of comprehensive weighted average cost of U(s)=-e"* (5)
human and material resources spending to Improvg, ., renresent the real vields of the aroup-bu
the ability of suppliers and to increase output&”’ s rep y grotip-otly

. : - websites and the sellers.
quantity. f(x,) is the output coefficient of the According to Arrow-Pratt conclusion [1], the risk

sellers, which is effected by the effort level ofcqst of the group-buy websites and the sellersare
group-buy websites, and it is a function on thgy|ows respectively:

effort level x, . According to the principles of C(p,) = p b2 12 (6)

microeconomics, f(x,) satisfies the law of C(p.) = p.b?a? /2 @)

diminishing marginal returns. VR
(®The literatures[6,7, 9, 11]Jassume that the clienfre as follows respectively:

is risk neutral and the agent to be risk aversirt. @, = 7T~ R(m) - C(W) = (L-b)7-R, ~ax’ /2 (8)

in reality group-buy websites and the suppliers are™

both rational economic man. Therefore, according w, =R(m)-C(s)=R,+br-ax;/2  (9)

to the literatures [6,8,10,11], combing the featre  The certainty equivalence revenue of the sellers

rational economic man, assuming that group-bujg:

websites and the suppliers are risk aversion, 1,1 ,,

considering the risk aversion is constant, we E&~C(0)=R, +b7T‘EO'SXS - pboc” (10)

ing o . 2
assume its utility function as follows: In the same way, the certainty equivalence

U=-e* (2) revenue of the group-buy websites is as follows:
where O is the absolute risk aversion; 1 5,1
" Ew,-C =(1-by7-R,-= -=p.b’c? (11
wrepresents the real money income. @, =Clp) =(1=bm=FR 2 T 2'0wa
@ According to the basic principle of Due to that the maximum expected utility
microcosmic economics and combined with théunction EU_=-Ee™“ is equivalent to the
literatures [8,10,11], we assume the equivalen}ayximum certainty revenue, therefore, we use the
effort COStZ function of group-buy websites iScertain income replace the expected utility. The
C(w)=a,x,/2. a,is the effort cost coefficient of retained income level of the sellersdg, when the

group-buy Web3|t.es>gN is related to the ab'll'ty of certainty equivalence revenue is less thfin the
group-buy website, the stronger capacity, the

The real yields of the group-buy and the sellers
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sellers do not accept the contract. So the constrathe more afraid of risk the group-buy websites are,
on the sellers involved in cooperation is: and the royalty rate that sellers can get is smalle
When p, - 0 ,which means that group-buy

2
% can be

IR R+ b7r—%afs><s2 ——;psbzcr2 >« (12

In case that the group-buy websites have giveebsites risk is neutradd,= 5
the rewards to the sellers, the sellers will chabse x)+a.po
optimal effort level to maximize their certainty interpreted that the sellers’ royalty raeis not
equivalence revenue. Therefore, for the sellers tifdfected by the risk influence of the sellers;
incentive compatibility constraint conditions whenp,, — o, that is, the risk aversion is infinite,
following must also be met: then the royalty rate is 0.

Ic Max(Rﬁbﬂ—lasxsz —l'psbzaz) (13) ® From the (17) equation, the value Iofis

x© 2 2 passively correlated to the risk aversion of group-

In view of the asymmetric information, group-buy websites. The bigger risk aversion degree, the
buy websites cannot observe the effort level of theore afraid of risk, and the royalty rate given by
suppliers. Therefore, they must realize the expect@roup-buy websites is smaller.
profit maximization while incenting the suppliesst ~ @From the (17) equation, the sellers' royalty rate
work hard. Based on the above analysis an@has a negatively correlation to the sellers' effort
assumptions, we establish the following principalg gt coefficientr, .The biggerr, the weaker ability
agent model:

of the sellers, and the weaker sellers get smaller
O.B. Max{(l_b)ﬂ_ R, _1 X __1pr2§2} (14) royalty rate from group-buy websites.
2 2 ® From the (17) equation, the value Iofis
1o 1 o o o negatively correlated to the exogenous uncertainty
(IR Ry+br-Jax 2'05b gz, (15) factoro . The more exogenous uncertainty factors,
1 1 the more unstable the social economic conditions,
(1) MaX{RJ +b77‘§ X ‘Epsbzﬂz} (16)  and group-buy websites give sellers smaller royalty
rate. Whero=0, b=1then there is no exogenous
ctors, the royalty ratio is 1, and this ideatestiza
lity does not exist. Whear - o ,the exogenous
certainty is too large, and group-buy websites do
t give incentive coefficient, only a fixed
ayment.

Supposing that the sellers have no difference
the acceptance of a contract, and then the sell
always choose to accept the contract. And rationﬁ L
group-buy websites do not give the sellers morg
pay. So, in most cases, the equation (2) partieghat
in the constraint is true, combined with the paperg
[12] and [13], the following can be gained through4

o EXAMPLE ANALYSIS
solving:

_ f2(x) (17)  To further illustrate how group-buy websites
f2(x,)+apo’+ap,0° determine the optimal remuneration given to

2¢4 _ 6 suppliers and their own efforts in different

Ry=af+ as,zsaf (XW)Z F (%) 5 (18) circumstances, here we give several numerical
2a,[1°(x,) +a.0°(p, + p,)] examples in specific cases. According to the
assumptiof®, the function relations between the
sellers' output coefficient and the effort level of

Based on the principal-agent theory, the probIerWOUp'buy websites is set as follows:
for group-buy websites to give the sellers f(X,) =%, (19)

reasonable percentage (incentive coefficient) dnee Plug equation (6) into (1) (4) (5) and get
further analysis to model:

3. DISCUSSION OF RESULTS

(OFrom the (17) equation, the value of royalty b= X (20)
) ) o X, +a.(p.+p,)0°

ratio b of sellers andf®(x,) have a positive sis - P

correlation. The higher level of the group-buy R =af + X 1)

websites, the greater royalty rate the sellersgedn

@From the (17) equation, the value of royalty 1 1
ratio b of sellers is negatively correlated to the risk Max{(l—b)ﬂ— R 3 $e ‘Epwbzaz} (22)
aversion g, of group-buy websites. The greatzy,

2a,[x, +a.0” (o, + p,)I°
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Casel: Determination of the optimal royalty rate ba, (o, + p,)0?

b when the sellers' effort cost coefficiem is X = 1-b (10)

different. If 0=10, p,=2, p,=4 , a,=0.8, b=0.15,

If 0=10, p, =4, p.=2, x,,=128, «f =108 ,put «f =108,put the parameters into (23) respectively,

the parameters into the equation (20) (21) (22}peny =g4.71. We can see that in the case of given
When @, =04 , R =100.74 , b=34.78% . v

parameters the optical effort level is 84.71.
When a,=0.8 , R =108.8¢ , b=21.05% <

b = 34.78%.Visibly, when the sellers' effort cost > CONCLUSION
coefficient increases, the ability of the selleet g . o
weaker, then group-buy websites will give a Ab_ove all, according o the_ prmmpal-age_nt

smaller royalty rate. The fixed payments by group[elanons between group-buying sites and suppliers,

. . regarding those sites as a dominant role in supply
buy websites respecpvely are 100_.74 and 108.89. chains, we concern the impact on suppliers’ effort
Case2: Determination of the optimal royalty rate

; X output coefficient by the level of effort made Imgt
when the exogenous uncertainty factor is changedites And a further study is carried out on thefipr
If o, =4, p,=2,%,=128,a,=0.8,af =108,put model of the group-buying sites; besides, we
them into the equation (20) (21) (22) respectivelyperform an analysis on suppliers’ optimized
Wheno=10, R, =108.8¢, b=21.05%.Wheno=12, proportion of percentage and draw a conclusion
illustrated as follows: the more capable the group-
R,=110.11, b=15.63%<b=21.05%. We can see y,,ing sites is of themselves, the higher the lefel
that the bigger exogenous uncertaimtythe more effort is, and the larger proportion of vendors’
uncertainty factors the sellers' external environime percentage is; the greater the degree of risky
has, and the sellers get smaller royalty rate. Ttaversion of the sites and vendors, the less the
fixed pays are 108.89 and 110.11 respectively. ~ Proportion given to vendors is; the more capable
Case3: Determination of the optimal royalty rate vendors are, the smaller the value of the effost-co
when the sellers' risk aversion is different coefficient is and so the greater the incentiveegiv
If 0=10, p =4 , x,=128, @ =0.8, f =108, by group-puying sites. In the last part, we perform
w w s S an analysis on factual examples and further explain
take them into formula (20)(21)(22). Whenthe optimized proportion of percentage given to
p=2 , R, =108.8¢, b=21.05% .When p,=4 , vendors, the optimized fixed payment and the ways

R,=111.33, b=16.67%< b=21.05%. From the to identify the optimized level of effort. In this

above, when the risk aversion increases, the sellearrt'de' itis based on the one-to-one principaig

- . . elations between group-buying sites and suppliers
are more unwilling to take risks and more afraid of group-buying P '

sk and b bsi il give i I rrespective of the cases in which one site respond
risk, and group-buy websites will give it a smallet, . itinje vendors. Though, this one-to-many

royalty rate. The optimal fixed payments ar§ncentive mechanism is our next research goal.
108.89, 111.33 respectively.

Case4: Determination of the optimal royalty rate
when the group-buy websites' risk aversion
different _ _

If 0=10, p.=2, x,=128,a.=0.8, «f =108, [1] Robert J. Kauffman, Bin Wang, “Bid together,

) y W s ® buy together: On the efficacy of group-buying
take into (20) (21) (22). Whem, =2 , R, =109.62, business models in Internet-based selling”, In P.
b=28.57%.Whenp, =4, R, =108.8S, b=21.05% B. Lowery, J.O. Cherrington, and R.R.

<b=28.57% .Visibly, when the group-buy Watson(Editors), Handbook of Electronic

L . . . ) Commerce in Business and Society, Boca
websites' risk aversion increases, illustratingttha 5. "t/ cRC Press. 2002 pp.99-137.
group-buy websites are more afraid of risk, trﬁg] Rober't 3. Kauffman B}n War’1 “New BUVers:
they give sellers a smaller royalty rate. The opti Arrival 'under D)’/namic Ig;icing Ma)r/ket
fixed payments are 109.63, 108.89 respectively.

’ . ., Microstructure: The Case of Group-Buying
Caseb: Determination of the group-buy websites Discounts on the Internet’,Journal of

optical effort level Management Information System(18:2)2001,
Shift the equation (20) and we can:get pp.158-188.
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