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Abstract. In the face of the policy put forward by the China government, the operators rely

on the pro�t model of the basic telecom business to be a�ected. This paper analysis qualitatively

based on establishing a dynamic game model. The strategy is presented to meet the needs of

mobile operators and industry development. In order to make operators examine emerging data

services with a developing point of view, to complement each other, to take the required, to achieve

a reasonable allocation of resources. Avoiding the prisoner's dilemma led to a sharp drop in global

returns owing to the excessive pursuit of their current bene�ts. Only through the correct guidance

of the government can encourage operators to build data platform. In the future, only when the

data platform is o�cially completed, can the market demand increase gradually, the pro�ts will

stimulate the operators to fund, manpower, technical corresponding inputs continually, to make

data realizable, to achieve the purpose of operators to increase income transformation.
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1. Introduction

In the Internet age, the data is money1. China's telecommunications market is
facing enormous pressure, the time when rapid development of basic telecommuni-
cations business has been dividend is about to disappear2. Premier Li KeQiang put
forward clearly to promote the speed and reduce the costs of communication when
he presided over the executive meeting of the State Council on May 3. �Reduce
the communication costs at the same time to improve the transmission speed� is a
policy, to force operators to reduce communication costs through policy means, to
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bene�t the people while restricting the development of the telecommunications in-
dustry. At the same time, the popularity of smart phones, the user's daily have been
inseparable from their smart phones, smart phones are used even more frequently
than the computers3. And the operator has lots of customer's information, such as,
when or where was the customer, with what type of hand phone, to whom did he
talk? Which is the customer's favorite phone brand? Customer's consumption be-
havior, habits and hobbies hidden in these big data information. After being re�ned,
calculated, and wisely used, this big data is like a vast treasure trove of information,
will create great business value for the operator. 4 At present, Chinese operators
still remain in the basic telecom business pro�t model. They are not able to develop
and make full use of massive amounts of data generated by users and networks.
Therefore, China's telecom operators must understand the situation correctly, think
attentively, strategically and timely, introduce new services and pro�t model in the
�eld of new data analysis5.

Mobile operators have a great opportunity in the aspect of development in large
data analysis and other business �eld6. Based on the large data of Internet of Things
technology receipt, the industry provides large data solutions to the tourism, trans-
portation, �nance, retail, credit and other industries, through the deep analysis and
mining of the data, and industry needs are considered7. The advancement of large
data analysis techniques has led to the deepening of the value of these "massive"
data. Based on the game theory, this paper takes the two mobile operators as the
participants to establish the static game model under the condition of complete in-
formation. Through the comparison of the income under di�erent conditions, the
corresponding equilibrium solution is determined. In the presence of di�erent en-
vironments. In addition, this paper establishes a dynamic game model based on
qualitative analysis. The strategy is presented to meet the needs of mobile opera-
tors and industry development. In order to make operators to build emerging data
services to the future point of view, to complement each other, to take the required,
to achieve a reasonable allocation of resources. In order to avoid the prisoner's
dilemma led to a sharp drop in global returns because of the excessive pursuit of
their current bene�ts. They need the correct guidance of the government, encourage
operators to build data platform.

2. Background escription and condition hypothesis

Operators have a wealth of data assets, data features as follows:
(1)The huge amount of data, with the number of PB-level data.
(2)Location information, Internet access information, detailed information are di-

rectly related with other customer behavior and hobbies, they have high commercial
values, the data is the basis of customer behavior analysis, it needs to be calculated
before applications.

(3)Distributed in a wide range of industries. Operators are targeted at a wide
range of services, with data distributed in all popular industries. Based on the mass
data of operators, data mining technology, customers with large data applications,
customized solutions for tourism, transportation, retail, �nance, education, medical,
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community, environment and other industries large data services.

Fig. 1. The structure of Data platform

Carriers need to shift from incremental to inventory management. It was pre-
sented that big data platformand key technologies played an important role in inven-
tory management. The proposed technologies could solve the existing problems in
current carrier's supporting systems.[5] As the owner of the "mass of trusted data",
the operator can mark each user feature tag, based on user personal information,
call information, location information, Internet records and other data. With the
large data analysis technology for customer classi�cation, help operators to under-
stand the user's potential consumer demand characteristics in-depth, by analyzing
the user's call and Internet space-time features, online shopping preferences, etc.
After the exact match between the user and the communication service package,
the user is recommended service package which they are interested in, through the
appropriate channels at the right time, to achieve accurate marketing, to enhance
the user experience and stimulate the user to spend and expand revenue.

The China Mobile's big data platform based on the cloud. This platform in-
tegrates the big data storage, the development and deployment of big data ETL
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(Extract, Transfer, Load) and DM (Data Mining) into a uni�ed framework9. Now,
telecom operators start establishing big data platform and mining user pro�le to
support business sales. At present, under the dual drive by government policy and
market interests, operators face decision-making questions that how to fund the
construction of data platform layer. Both sides of the game for the current network
operators, assuming that the di�erence between the funds and the strength of the
operators of the two sides of the game, that is, only consider the objective bene�ts
without considering the opportunity cost.

As the operators are closely linked with each other, the degree of information
asymmetry is very small, can be ignored.

In summary, combined with China's actual situation analysis, this paper argues
that the following scenarios should be considered in the game model:

There is a close relationship between the two sides of the game operators and
social interaction, information asymmetry is low.

Operators to develop data platform, both sides of the game can get the same
investment income, ignoring the di�erence in user volume, data size, data mining
technology.

Operators who respond positively to government policies will not only gain in-
vestment income, but also gain hidden non-monetary gains such as "becoming an
industry model". While members who refuse to respond to government policies face
government and social penalties, and their penalties are not limited to loss of pro�ts
and encouragement of capital gains, as well as loss of "reduction of industry status
and reduction of resources".

3. Game theory analysis3.1 static game model of operator
development data platform

Assuming that the communications industry ecology has two competing operators
in the network operatorP1 andP2. They face whether to carry out the platform for
the development of business strategy, priority development, general development,
without development respectively. ParticipantsP1 strategy set for thesp1.

sp1 = {PD,GD,ND} (1)

PD means priority development, GD means general development, ND means not
to develop. ParticipantP2strategy set is sp2.

SP2 = {PD,GD,ND} (2)

PD means priority development, GD means general development, ND means not
to develop. Besides set the impact of the external environment for the N, N strategy
set issn.

sn = {HMD,PP,NPND} (3)

HMD means high market demand, PP means policy point, NPND means no
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policy point to no market demand. Taking into account the construction of the
platform layer of the time to pay the technology, personnel and other costs, in the
case of high market demandP1, P2 at the same time the action strategy as shown in
the table below.

Table 1. In the case of high market demand in the Bureau of the strategy

P2

priority develop-
ment

general develop-
ment

not to develop

P1 priority develop-
ment

(22) (31) (40)

general develop-
ment

(13) (11) (10)

not to develop (04) (01) (00)

In the case of high market demand, this time Nash equilibrium solution for both
sides choose to give priority to the development of the strategy, both sides of the
income are 2. In the actual competitive environment, driven by the interests, oper-
ators will actively build platform to occupy the market, with a lot of investment to
get higher pro�ts.

Table 2. In the case of policy points in the Bureau of the strategy

P2

priority develop-
ment

general develop-
ment

not to develop

P1 priority develop-
ment

(11) (12) (10)

general develop-
ment

(21) (22) (20)

not to develop (01) (02) (00)

Policy point refers to the government to do the appropriate punishment or incen-
tives to the operator with the control or administrative means based on the level of
the construction platform level. In the case of policy point of view, the Bureau of the
Nash equilibrium solution for both sides choose the general development strategy,
the income is 2. In the actual social environment, under the pressure of government
policy, and no market demand driven, operators must choose to use the general cost
of building the platform to avoid punishment, and if they choose to actively develop
the strategy, operators will face too high Cost investment and less market returns
dilemma.

Table 3.The strategy of the people in the Bureau in the case of no policy point of view, low
market demand
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P2

priority develop-
ment

general develop-
ment

not to develop

P1 priority develop-
ment

(-2-2) (-2-1) (-20)

general develop-
ment

(-1-2) (-1-1) (10)

not to develop (0-2) (0-1) (00)

In the absence of policy support and low market demand, the Bureau of the Nash
game balance solution for both sides do not develop. In China's current environ-
ment, operators are currently in this Nash equilibrium, although the operators have
countless available data, but they will not put human and material resources to the
corresponding development of the data, as there is no market demand-driven.

3.1. Dynamic game theory

Assuming the premise of high market demand, the telecommunications industry
to participate in the competition in the Bureau of a and b, they have the same
�nancial basis and technical capacity, there is complete information dynamic game,
and has the same strategy space input, The Assuming a high demand, increasing
the input to the data platform can increase the market share occupied by the bu-
reaucrats. Assuming the Bureau of the �rst person to act, then B, A in turn action.
The simpli�ed dynamic game of its input behavior is described as follows:

Fig. 2. Carriers complete information dynamic game description

The utility function of A is:

u1(q1, q2) = q1P (Q)− cq1 = q1(a− q1 − q2)− cq1 (4)

The utility function of B is:

u2(q1, q2) = q2P (Q)− cq2 = q2(a− q1 − q2)− cq2 (5)
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A decided to invest �rst. B depends on the decision of A.

∂u2

∂q2
= a− c− q1 − 2q2 = 0 (6)

q∗2 =
1

2
(a− c− q1) (7)

The utility function of a is converted into the input function.

u1(q1, q
∗
2) = q1(a− q1 − q∗2)− cq1 =

1

2
q1(a− c− q1) (8)

Take the derivative with respect to q and set the derivative equal to 0.

q∗1 =
1

2
(a− c) (9)

Put (1) into(3):

q∗2 =
1

4
(a− c) (10)

Table 4. The strategy of dynamic game theory

B

(Invest,Invest) (InvestNot to
invest)

(Not to in-
vestInvest)

(Not to in-
vest,Not to
invest)

A Invest (11) (11) (10) (10)

Not to in-
vest

(01) (00) (01) (00)

Obviously, there are two pure equilibrium strategies: input,input, input, put
input, not put into, so B used the strategy for A, B input. A is not put into, B also
put. In short under the same technical conditions, the operator must be in order to
get more market share and choose to increase investment.

4. Results analysis

Through the static game and dynamic game results under di�erent conditions,
we can see that in the case of high market demand, operators are willing to actively
develop the data platform. When they are in the same technical level, the level
of funding conditions, the two sides in order to seize the market competition will
gradually increase the investment in data platform construction.

In the case of policy direction, the operator will build a data platform, but
without too much investment.

In the environment that low market demand, without the policy point of view,
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the operator will not invest money and manpower to build the data platform, which
coincides with the current operating conditions of the operator, the current Chinese
operators have a lot of data resources, but no power to develop, resulting in a
great waste of data resources. At the same time, operators do not have the power
to develop new business platform for data, and still rely on basic communications
services to pro�t. In the current social environment, the establishment of data
platform and can not immediately get a higher market demand. So if only rely
on market demand driven, it is di�cult for operators to take this innovative step.
Operators to carry out the construction of the data platform is a project that needs
to be guided by the government's encouragement. Only after the formal completion
of the data platform, the market demand will gradually increase, the pro�ts will
continue to stimulate the operators to fund, manpower, technical corresponding
investment, so that the data realized, to achieve the purpose of operators to increase
income transformation.
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