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Abstract—Qoup purchase as a new trading mode has been Early group purchase is that some units and groups buy
accepted by the public. But now there are many problems  some household items together for the group welfare. Then
exigting in group purchase transactions. Through establishinga  some individuals organized spontaneously to purchase some
dynamic model of group purchasetransactionsand analyzingthe  particular product or service so that they can obtain some
problems existing in the group purchase procedure, some  discount. It can be seen that as a commercial transaction mode,
corresponding solutions are taken, which helps the group  group purchase is nothing new. But the group purchase

purchase transactions conduct smoothly and promotes the  geyeloped very slowly before the e-commerce developed,
mar ket develop harmoniously and stably. which was based on the Internet.

Keywords- dynamic game ;group purchase Though there are some successful cases in the early group
purchase transaction, generally speaking, the majority of the
. INTRODUCTION cases are failure. The main problems in the early group

purchase transaction are: Firstly, the information is seriously
asymmetric. The information regarding price and the product
ality which the customers can get is very limited, so it is
ifficult for the customers to make effective comparisons on

In recent years with the development of the Internet
network group purchase as a new e-commerce model
rapidly emerging. In November 2008 the United States grou
purchase site Groupon launched a new netwo_rk 9rouBice and quality and then calculate the cost and benefit in
purchase mode, which set off an e-commerce boom in netwo oup purchase activities. Therefore, most of consumers don’t
group purchase. The goods and service launched by t

work h " s of le's i ake decisions before careful consideration. There is a big
NEtwork group purchase cover all aspects ol peoples IIVe§y, petween the customer expectations and the reality during
including catering, entertainment, beauty, garments, digit

e transaction procedure due to their blind decision. The

home appliances, furniture and other supplies. However, tr'L‘?.Jstomer satisfaction is relatively low. Secondly, customers in

survey shows that consumers don’t sing high praise for thﬁ‘ue rou urchase transacfions are not an effective
network group purchase overall. Only 16.16% of the group p

; " : organization. The customer group is a temporar rou
respondents regard it as “satisfied”, while over 80% of th?o?med by many customers k?’IOWiF:’lg or not kﬁowirzlg geachp

resp?ntgjentsf trﬁgar% ;t ast "gekneral" or “uﬁsat's.f'ed"'.Thfother. The structure of group members is complex. It is
reputation of theé whole network group purchase IS SerloUSiyigicit for the group to restrict the group members’ behavior.

af{lected. Ttr;we ?ret(:]it p(;oblelm has tbefctzme a key fa%tor whi hirdly, there is no effective communication between the
Influences the further deveiopment ot the group purchase. group members. The communication between the group

members is difficult. The group members are difficult to reach
Il.  GROUP PURCHASE OVERVIEW a consensus and take an effective common action.

“Group purchase is shopping by groups. It refers to a The rapid development of Internet-based e-commerce and
shopping way in which customers knowing or not knowingihe rise of social media solve some problems in the early
each other unite to improve the b_usmess. negotiation skills Sfoup purchase very well. It also brings a good opportunity for
that they can obtain the optimal price.”[1] From thethe group purchase development. With the rapid development
transaction perspectlve, for one th|ng, many customers Un|Eﬁ e-commerce, the prob|em of asymmetric information
together can enhance the bargain ability between thgetween Consumers and sellers has been solved well.
customers and sellers. They can get the discounts to gredénsumers can fully understand the market price and product
extent and then get the needed goods and service by thgality information” via e-commerce sites and they can
optimal price. For the other, for the sellers, they can sell bett%rffectivew compare the prices. Through forums, micro-blog,
via promotion. The more profit can be got by “small profitsinstant message and other social media tools, the consumers
and quick returns”. It can be seen that the group purchase isgmmunicate sufficiently and form more effective consumer
‘win-win” business mode for both customers and sellersgroyups. Thus, the network group purchase based on Internet
Therefore, it can be accepted by all easily. and e-commerce, as a new group purchase develop quickly

© 2014. The authors - Published by Atlantis Press 115



and popularly. The network group purchase draws more arttie model of complete information static game in the group
more sellers and consumers’ attention. purchase can be conducted by the game theory as follows:

Assumptions:
IIl.  ANALYSIS OF GROUP PURCHASE PROCESS

Though the network group purchase is a good solution to
the “information bottleneck” existing in the group purchase,
compared with the traditional trading, there are still many
problems in the group purchase. As a business model, group « Assume that the information in the game process is
purchase process can be divided into three phases. The basic  complete and perfect. The participants can easily get
characteristics of these three stages can be summarized as  the market price of the goods or service. Both parties
follows: “Decentralized decision-making, group purchasing, know the possible options of the other party.
separate consumption”. That is, the consumer participating in . . .
the group purchase has independent decision-making power. * Assume that in the traditional sales, the market price
They make consumption decisions according to their different of the product is P, the cost is C and the corresponding
judgments. When conducting transaction with the sellers, demand is Q.
consumers are emerging as a group. But when the goods and.  The seller and the consumer reach a group purchase
services are dgllvergd, the sellers are faced with different agreement. The group purchase discount amout is
consumers. This basic feature of group purchase makes the P (A P <0) th diti f getti is th
group purchase transactions more complex than the traditional ( ), the condition of getling a group IS the
trading. And the transaction time is longer and the segment is number of the participants & N, (N is the assumed
more than the traditional. minimum sales volume getting a group) .

Assume that the participants in the game are all
rational economic man. In the group purchase process
they pursue the maximization of the personal interests.

As the feature of group purchase is “decentralizedy Consumer Acting First Mode
decision-making, group purchasing, separate consumption”, If first h fers to that all th
group purchase is much more complex than the traditional (I:otnsumers_ pa%/h |rst, ere :_e ers Od t‘?a ”e consum%rs
trading. First, there is some relevance among group purchaggmpe € pay In the ftransaction an € sellers provide

transaction. In the traditional transaction, the trading betweefXNSUMErS with goods and services one by one. Then

sellers and consumers is “one to one’. Consumers agP'SUmers have two options which is pay or not to pay.
relatively independent. That is, a lot of trading between sellegg payment refers to that the number of the consumers
and consumers is simple superimposition by “one to one oesn't r(_eac_h the_ conditior=gN. So although the number of
transaction. Any individual trading behavior change will notP€OPle with intentions more than N, the number of people who
affect other transactions. Different from the traditional trading@ctually pay is less than N, the sellers won't provide goods and
group purchase is a "one to many" deal. In the group purchaSgrvices. The group pu_rchase can not be carried out. The
transaction, a party to the transaction is a group of consume@8me is over. The yield is (0,0). If consumers choose to pay,
Any change of individual consumer transaction behavior in thi'€ game goes on with the second stage. The sellers provide
trading will ultimately affect the entire transaction. That is, théN® consumers with goods and services one by one. Sellers can
trading between consumers and sellers is done one by Or@_oosg trade with faith or bz?\d faith. If the sellers ch.oose trade
Any trading between individual consumer and seller is juswith faith, the both revenue ig(V, A U). The game is over.

one part of the group purchase transaction. Only when thé the sellers choose trade with bad faith, that is, the sellers
sellers and all the consumers complete the transaction, tMéll get more profit by "shoddy" or "short weight" under
entire group purchase completes. Secondly, the trading tinieterest driven. Then the sellers obtain additional revenue “a”
span of group purchase transaction is long. For some grodifpm each consumer. The total additional revenue is aqg. The
purchase transaction which provides service, the seller cartfrresponding loss of each consumer is a. The total loss is aq.
deliver the product to all the consumers at one time. They onfoth of the income is4 V-aq, A U + aqg). Game is as

H H H H H F N | PR
can provide the service one by one during one period of time. consumers sellers

Long time transaction process and the decentralized but pay not hones
relevant transaction behavior require the group purchase
transactions must be carried out under the effective restraint
mechanism. Anyone involved in the transaction must
consciously restrain their trading behavior, so that they won't
affect the whole transaction and make sure the group purchase
transaction can be conducted stably and effectively.

’ (AV-agAU+a

not to pa be hone:

(0,0 (AV,AU)

IV. STATIC GAME ANALYSIS OF THE GROUP PURCHASE
TRANSACTION PROCESS FIGURE I. CONSUMER ACTING FIRST MODE

In the group purchase transaction process, the main .
participants are consumers and sellers. Because at every stageFor sellers A U +ag>A U, so sellers must choose with

the group purchase transaction has its obvious characteristi®d faith. WhenA V-aq <0 (that is:AP-a <0), consumers
choose not to pay. Because sellers are rational, therefore they
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will choose "a" as big as possible, while consumers mustommitments when real consuming. Because if the group
choose not to pay. Therefore, the result of game is (not to papurchase can’'t be carried out, their revenue is 0. If the group
bad faith) and the group purchase will not be completegurchase can be carried out, their revenué\B. Secondly,
properly. From the above analysis: In the consumer acting firghe consumers won't be honest if the find the lower price in
mode, transaction mode stability is dependent on the integrithe same products after they participate in the group purchase
of sellers and the consumer s’ recognition on sellers’ integrityjue to the insufficient inquiry before the group purchase. The
This situation can't restrict the sellers’ behavior on the systerreasons will result in the instability in the sellers acting fist
level therefore the success possibility of the transaction is vemiode of the group purchase. Only under the effect consumer

low. managing circumstance, the group purchase can go on stably.
From the above analysis we can see: In the two-party-
B. Sdler Acting First Mode transaction sellers acting first mode, there is no effect

If sellers provide the goods and service first and thdn€chanism restraint taken on the overall consumer behavior

consumers pay later, that is it is the same as the traditional of#€ 0 the particularity of the consumers formed in the group
to one transaction. The sellers provide the consumers wifPrchase. Therefore, this mode is not stable and it can't
goods and service one by one and the consumers pay one ${@rantee the normal transaction.
one. Sellers can choose provide or not to provide goods and
services. If the seller chooses not to provide goods, the grop Three-Party-Transaction Mode
purchase can not be carried out. Both the revenue is (0,0). If In order to solve the integrity problem between the
sellers choose to provide goods, the game goes on with teensumers and the sellers and form the restraint in the trading
second stage. The consumers may choose trade with faith @echanism in the two-party transaction mode, normally the
bad faith. As consumers are in a group, every consumer mapird party is pulled in to form the three-party-transaction
make strategy independently. The consumer choosing faiffiode. In the three-party-transaction mode, if the seller acting
refers to every of each consumer choose with faith. The groufzst mode is used, the third party will be faced with the same
purchase is successful. The both revenue\id), A V). The  problem as the sellers. That is consumers’ behavior can't be
group purchase ends. If consumers choose with bad faith, hewestricted. Therefore, consumer acting first mode is used in the
refers to some consumers do not fulfill their commitmentghree-party- transaction mode. In the three-party- transaction,
resulting in bad faith happened to the whole group. Assumingonsumers pay to the third party first so that sellers begin to
that there are m people with bad faith, the consumers’ revengpeovide the goods and service after the group purchase formed.
isAV+/A Pem. The seller's revenueds U+ A Pem A The third party settles the account after they get the
P <0). Game is as follows: confirmation that the consumers have finished the
consumption. The game is as follows:

sellers consumers consumers sellers  the third party
pay not honest pay not hones act (AV+n,A
’ (AU+AP - m, U-m-n,m
AV+AP = m) '
not to pay be honest not to pay |be hones not to act
(0,0 (AU,AVD (0,0,6 (AV,AU-mm (AV-aq,AU-m+ag,m

FIGURE Il. SELLER ACTING FIRST MODE FIGURE Ill. THREE-PARTY-TRANSACTION MODE

SinceA V + A P +m <AV, consumers choose integrity. A the first stage in the game, the consumers choose to pay
BecauseA U> 0, so sellers choose to pay and the groupr not to pay. If the consumers choose not to pay, the group
purchase go on normally. But in fact, “the spontaneous groupurchase can't be carried out. The game is over. The revenue
purchase” doesn't develop very well which launched by thef three parties is (0,0,0). If the consumers choose to pay, the
consumers and sellers formed in the early stage. The analygjoup purchase is formed and it goes on with second stage.
of the main reasons is: First, consumers are not completefthe sellers choose with faith or bad faith. If the sellers choose
rational. Because the group formed by the consumers has @iith faith, the game is over. The revenue consumers get in the
effect restraint, the consumers will obey the rules due to aljroup purchase is\V, sellers’ revenue is\ U-m. (Here
kinds of irrational factors, such as forgetting to deal with thyssumed service fee m is undertaken by the sellers.) The
transaction, going back in the half, etc. Secondly, from &ervice revenue gained by the third party is m. The revenue of
rational point of view, the consumers participating in they,ee parties is4 V, AU-m, m). If the seller chooses not to
group purchase will deal with fictitious group purchase by,e 1\onest the game goes on with the third stage. The third
using the fictitious consumer information and won’t meet theparty chooses to act or not to act. If the third party chooses not
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to act, the loss of the consumers is agq. The additional seller
revenue revenue is aq. The revenue of three partiés 6-4q,

A U-m + aq, m). If the third party chooses to act and
compensation n is paid to the consumer, which is deducted
from the consumer payment, the revenue of three partigs is (

V + n, A U-m-n, m). For a single transaction, regardless of
that whether the third party chooses to act or not to act, the
revenue is m. But in the long time view, the business
reputation will be damaged if the third party chooses not to act.
So the rational third party will choose to act. The third party
choose to act, for the sellerd, U-m> A U-m-n. That is the
benefit of the integrity is greater than the benefit of bad faith.
Therefore, the sellers choose the integrity and the consumers
choose to pay. The balance result is (payment, integrity,
action). From the above analysis we can see: In the short term,
the involvement of the third party can’t guarantee the stability

which is the necessary foundation to form a stable
trading channel for the group purchase.

* In the two-party-transaction and seller acting first

mode, the successful group purchase depends on the
perfect consumer rational decision-making and credit
system. But in the actual trading, it is difficult to
restrict the consumer irrational behavior. Therefore, it
is difficult to set up an effective trading mode.

 From the short term perspective, the three-party-

transaction consumer acting first mode is not stable,
but in the long term, it can form a stable transaction
mode. Therefore, it can restrict the behavior of the
transaction parties on the system level in order to
ensure the stable and health conduction of the group
purchase transactions.

of group purchase transactions mode. But in the long term, the «  Despite from the long term perspective, the three-

third party can restrict the business behavior of the both
trading parties effectively in order to ensure their own interests,
which makes the group purchase transactions tend to be stable.

In the three-party-transaction and consumer acting first
mode, the seller and the consumer’s behavior are restricted so
that the transaction mode can be carried out stably. As the
mode is thee-party-transaction, although all the participants
involved won't deviate from the balance separately, it can't be
guaranteed that two parties involved in the game deviate from
the balance, that is "conspiracy” risk exist in the three-party-
transaction. If in the three-party-transaction, the third party
reach "conspiracy" agreement with the sellers, for example,
the seller gives the third party commission h, the benefit of the
third party choosing not to act is m + h, which is greater than
the benefit of choosing to act m. Then, the third party will
choose not to act, the sellers will choose with bad faith and thg,
consumers will choose not to pay. The original balanc
(payment, integrity, action) is broken and the balance result is
(no payment, bad faith, no action). The group purchase can ngj
be carried out. Therefore, the stability of three parties depends
on the independence of the third party. That is, the third party
must maintain the independence and impartiality so that tHél
group purchase transactions can be carried out stably.
Choosing an independent and impartial third party is the keél
to a smooth three-party-transaction.

V. CONCLUSIONS AND RECOMMENDATIONS

« The development of information technology promotes
the development of e-commerce and social media,
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party-transaction is a stable group purchase transaction
mode. However, the three-party-transaction is still
possible to result the "conspiracy" risk, which will
lead to harm the consumers’ interests. Therefore, the
independent and impartial service party is important to
the successful three-party-transaction mode in the
group purchase. Corresponding management ways
should be published and the behaviors of service party
should be regulated in order to ensure the successful
group purchase transactions. The management of the
third party which is the service party in the group
purchase should be strengthened so that the consumer
interests won't be infringed.
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