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(57) ABSTRACT

A feature calculation unit 81 calculates a feature that is likely
to influence cancellation by a user based on a communica-
tion state log that indicates a communication state of a base
station when the user has been engaged in communication or
making a call. A learning device 82 learns a model repre-
senting a behavioral characteristic of the user by using the
calculated feature as an explanatory variable. A prediction
device 83 predicts the behavioral characteristic of the user
using the feature generated from the communication state
log and the model.
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BEHAVIORAL CHARACTERISTIC
PREDICTION SYSTEM, BEHAVIORAL
CHARACTERISTIC PREDICTION DEVICE,
METHOD AND PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to a behavioral char-
acteristic prediction system, a behavioral characteristic pre-
diction device, a method of learning behavioral character-
istic prediction, a method of predicting a behavioral
characteristic, and a behavioral characteristic prediction
program that predict a behavioral characteristic of a user.

BACKGROUND ART

[0002] Telecommunications companies that provide com-
munication service provide various types of communication
service in order to acquire customers. Telecommunications
companies predict customers who are likely to cancel a
contract or customers having a low level of satisfaction with
respect to communication service or implement various
countermeasures to those customers in order to avoid can-
cellation by customers already acquired.

[0003] PTL 1 describes a method of supporting cancella-
tion prediction to predict a customer who is likely to cancel
a contract. In the method described in PTL 1, customers are
classified into a plurality of customers by using a utilization
detail data including duration of communication, a contact,
call charge, or other items related to each call. Based on a
listing rule prepared for each call pattern of customers and
the classification result of the customers, a customer who is
likely to cancel a contract is determined from among the
plurality of customers.

CITATION LIST

Patent Literature

[0004] PTL 1: Japanese Patent Application Laid-Open No.
2002-334200

SUMMARY OF INVENTION

Technical Problem

[0005] In the method described in PTL 1, a customer who
is likely to cancel a contract is determined according to call
history of each customer. However, call history is informa-
tion representing a result of actions of a customer and thus
may not sufficiently represent the level of satisfaction of the
customer.

[0006] For example, even a customer who frequently
makes a call may change a telecommunications company in
search of better communication service. Meanwhile, even a
customer with a low frequency of making a call may
maintain a contract if the customer does not feel unsatisfied
with the current service. In order to perform cancellation
prediction of a customer, therefore, it is desired to perform
prediction not by paying attention only to call history of the
customer but also by reflecting a state of service quality
provided according to communication or a call by the
customer.

[0007] Therefore, the main object of the present invention
is to provide a behavioral characteristic prediction system, a
behavioral characteristic prediction device, a method of
learning behavioral characteristic prediction, a method of
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predicting a behavioral characteristic, and a behavioral char-
acteristic prediction program each capable of behavioral
characteristic prediction reflecting a service state provided to
a user.

Solution to Problem

[0008] A behavioral characteristic prediction system
according to the present invention includes: a feature cal-
culation unit that calculates a feature that is likely to
influence cancellation by a user based on a communication
state log that indicates a communication state of a base
station when the user has been engaged in communication or
making a call; a learning device that learns a model repre-
senting a behavioral characteristic of the user by using the
calculated feature as an explanatory variable; and a predic-
tion device that predicts the behavioral characteristic of the
user using the feature generated from the communication
state log and the model.

[0009] A Dbehavioral characteristic prediction device
according to the present invention includes a prediction unit
that predicts a behavioral characteristic of a user based on a
feature calculated based on a communication state log that
indicates a communication state of a base station when the
user has been engaged in communication or making a call
and a model representing a behavioral characteristic of the
user learned by using the calculated feature as an explana-
tory variable.

[0010] A method of learning a behavioral characteristic
prediction model according to the present invention includes
the steps of: calculating a feature that is likely to influence
cancellation by a user based on a communication state log
that indicates a communication state of a base station when
the user has been engaged in communication or making a
call; and learning a prediction model by using the calculated
feature as an explanatory variable and a behavioral charac-
teristic of the user as an objective variable.

[0011] A method of predicting a behavioral characteristic
according to the present invention includes the step of
predicting a behavioral characteristic of a user based on a
feature calculated based on a communication state log that
indicates a communication state of a base station when the
user has been engaged in communication or making a call
and a model representing a behavioral characteristic of the
user learned by using the calculated feature as an explana-
tory variable.

[0012] A behavioral characteristic prediction model learn-
ing program according to the present invention for causing
a computer to execute: feature calculation processing for
calculating a feature that is likely to influence cancellation
by a user based on a communication state log that indicates
a communication state of a base station when the user has
been engaged in communication or making a call; learning
processing for learning a prediction model by using the
calculated feature as an explanatory variable and a behav-
ioral characteristic of the user as an objective variable; and
output processing for outputting the prediction model that
predicts the behavioral characteristic of the user using the
feature generated from the communication state log.
[0013] A behavioral characteristic prediction program
according to the present invention for causing a computer to
execute prediction processing for predicting a behavioral
characteristic of a user based on a feature calculated based
on a communication state log that indicates a communica-
tion state of a base station when the user has been engaged
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in communication or making a call and a model representing
a behavioral characteristic of the user learned by using the
calculated feature as an explanatory variable.

Advantageous Effects of Invention

[0014] The present invention achieves technical effects
that the technical means described above allow for behav-
ioral characteristic prediction reflecting a service state pro-
vided to a user.

BRIEF DESCRIPTION OF DRAWINGS

[0015] [FIG. 1] It depicts a block diagram illustrating an
exemplary configuration of a first exemplary embodiment of
a behavioral characteristic prediction system of the present
invention.

[0016] [FIG. 2] It depicts an explanatory diagram illus-
trating exemplary operations of communication processing.
[0017] [FIG. 3] It depicts a flowchart illustrating exem-
plary operations for generating a prediction model.

[0018] [FIG. 4] It depicts a flowchart illustrating exem-
plary operations for performing behavioral characteristic
prediction using a prediction model.

[0019] [FIG. 5] It depicts an explanatory diagram illus-
trating an example of outputting information of base sta-
tions.

[0020] [FIG. 6] It depicts an explanatory diagram illus-
trating an example of outputting base stations and travelling
routes of users.

[0021] [FIG. 7] It depicts an explanatory diagram illus-
trating an example of outputting relation between base
stations and addresses of users.

[0022] [FIG. 8] It depicts an explanatory diagram illus-
trating another example of outputting relation between base
stations and addresses of users.

[0023] [FIG. 9] It depicts a block diagram illustrating an
overview of a behavioral characteristic prediction system of
the present invention.

[0024] [FIG. 10] It depicts a block diagram illustrating an
overview of a behavioral characteristic prediction device of
the present invention.

[0025] [FIG. 11] It depicts a block diagram illustrating an
overall configuration of a computer.

DESCRIPTION OF EMBODIMENTS

[0026] Exemplary embodiments of the present invention
will be described below with reference to the drawings.

First Exemplary Embodiment

[0027] FIG. 1 depicts a block diagram illustrating an
exemplary configuration of a first exemplary embodiment of
a behavioral characteristic prediction system of the present
invention. A behavioral characteristic prediction system of
the present exemplary embodiment includes a learning data
storage unit 11, a feature calculation unit 12, a learning
device 13, a prediction device 14, and an output unit 15.
Note that in the descriptions below an example of cancel-
lation by a user is described as a behavioral characteristic of
the user; however, a behavioral characteristic of a user may
also include the level of dissatisfaction of the user with
respect to service.

[0028] The learning data storage unit 11 stores learning
data for predicting a behavioral characteristic of a user.
When a user of a cellular phone agrees with discloser of
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personal information for example, learning a cancellation
prediction model using the information of the user allows for
providing a campaign or service appropriate for the user.
[0029] In the present exemplary embodiment, a user cor-
responds to a customer. The feature calculation unit 12 will
be described later. The feature calculation unit 12 calculates
a feature that is likely to influence cancellation by the user
using this learning data. In the present exemplary embodi-
ment, used as information for calculating a feature that is
likely to influence cancellation by the user is a communi-
cation state log that indicates a communication state of a
base station when the user has been engaged in communi-
cation or making a call. That is, this communication state log
can be referred to as data for specifying what type of
transaction has occurred in communication with which base
station.

[0030] Examples of the communication state log include a
call trace log (CTL) for example. The CTL is information
collected by each base station and includes an attribute
representing contents of communication carried out with a
communication terminal or an attribute representing a com-
munication state of the base station itself. Note that the
communication state log may also include positional infor-
mation of each base station or positional information of a
source communication terminal.

[0031] FIG. 2 depicts an explanatory diagram illustrating
exemplary operations of communication processing. The
example illustrated in FIG. 2 illustrates a network environ-
ment of long term evolution (LTE). In the network environ-
ment exemplified in FIG. 2, a mobile terminal 21 commu-
nicates with an e node B (eNB, base station device) 22 and
the eNB 22 communicates with a mobility management
entity (MME) 23. According to transfer of the mobile
terminal 21, the eNB 22 that communicates therewith also
changes.

[0032] In the example illustrated in FIG. 2, due to transfer
of the mobile terminal 21 that has been communicating with
a destination via a communication network illustrated in a
solid line, the eNB 22 with which the mobile terminal 21
communicates changes. After the change, the mobile termi-
nal 21 communicates with the destination via a communi-
cation network illustrated in a broken line.

[0033] Each of the eNBs 22 and the MME 23 exemplified
in FIG. 2 acquires a communication state log. The commu-
nication state log acquired here is stored in the learning data
storage unit 11. The eNB 22 and the MME 23 acquire, for
each communication, the communication state log indicat-
ing a communication state such as a user, a bandwidth, and
power. That is, the communication state log includes infor-
mation representing a communication state such as a fre-
quency band used, a communication traffic volume, power,
or other items with respect to each communication the user
is engaged in with each of the eNBs 22 or each MME 23.
[0034] Note that the communication state log may also
include information representing a communication state of a
base station at a certain time point. The communication state
log may also include the number of terminals concurrently
connected with a base station at a certain time point or
average power, for example. The number of terminals con-
currently connected may include not only the number of
terminals actually connected but also the number of termi-
nals that fails in communication despite connection request.
[0035] That is, the communication state log may include
not only information representing contents of transaction



US 2017/0213158 Al

occurring when the user is engaged in communication or
making a call but also include a communication state of the
base station when the transaction has occurred.

[0036] The learning data storage unit 11 stores information
representing a behavioral characteristic of a user. Specifi-
cally, the learning data storage unit 11 may store information
for specifying a user who has cancelled a contract in the past.
The learning data storage unit 11 may store the level of
dissatisfaction of the user, who has not yet canceled a
contract, with respect to service sampled in a questionnaire
or the like as the information representing a behavioral
characteristic of the user.

[0037] The feature calculation unit 12 calculates a feature
that is likely to influence cancellation by the user based on
the learning data stored in the learning data storage unit 11.
Specifically, the feature calculation unit 12 calculates a
feature that is likely to influence cancellation by the user
based on the communication state log that indicates the
communication state of a base station when the user has
been engaged in communication or making a call.

[0038] The feature may be an attribute itself included in
the communication state log or a statistic calculated based
on this attribute. That is, this feature may have any contents
as long as the value is assumed to possibly influence
cancellation by a user and is considered in advance by the
user or others.

[0039] An exemplary feature calculated by the feature
calculation unit 12 will be specifically described below.

[0040] First, a first feature includes a statistic of collected
communication states when each user has been engaged in
communication or making a call. The feature calculation
unit 12 calculates, for each user for example, as statistics of
communication states, an average or standard deviation of a
frequency band used for communication or a difference from
an assumed average frequency band.

[0041] For example, it is assumed that a user is more
satisfied with service when connection is better and that the
level of dissatisfaction with respect to the service is low
when an average frequency band assumed according to a
plan subscribed by the user is satisfied. The feature calcu-
lated in this manner represents quality of service experi-
enced by the user engaged in communication or making a
call.

[0042] Next, a second feature includes a statistic of col-
lected communication states of a connected base station
assumed from transfer history of the user. The feature
calculation unit 12 specifies, in time series, a base station to
which the user is connected and calculates a communication
state of the base station at specified time as the feature.

[0043] Here, the feature calculation unit 12 calculates, as
the feature of the communication state of the base station,
statistics of time series information such as the number of
concurrent connections to the base station, power used in the
base station, a degree of tightness of a frequency band used
by the base station, or other information. The feature cal-
culated in this manner represents how it is difficult to be
connected to the base station.

[0044] A base station to which a user is connected may be
specified, for example, as a base station assumed from a
position of the user that is acquired by the global positioning
system (GPS) or may be specified based on connection
history of the user with respect to base stations. In this
manner, the feature calculation unit 12 calculates for each
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user a time series of communication states of the base station
to which the user is connected and calculates its statistics as
the feature.

[0045] For example, when only communication history
between the user and base stations is noted, communication
history where connection to a base station has failed does not
remain and thus it is difficult to specify information of a base
station to be noted. The second feature is, however, calcu-
lated based on the transfer history or the connection history
of'the user and thus a base station to which the user has tried
to make connection and failed can be estimated. Therefore,
utilizing information on such a base station allows for
effectively predicting a behavioral characteristic.

[0046] Next, a third feature includes time series informa-
tion of a communication state in a series of service. The
feature calculation unit 12 specifies a series of service that
the user is engaged by using a call detail record (CDR)
which is a detailed call record and the communication state
log.

[0047] As exemplified in FIG. 2, a communication termi-
nal may be connected to a plurality of base stations. For
example, when a user is watching a video on a train via a
base station, a base station used changes according to
variations in the position of the user. In such a case, even
when a series of service is used the CTL may be split into
multiple CTLs. Using the CDR, however, allows for speci-
fying a call or a function performed by an application.

[0048] Note that a series of service means a unit recog-
nized by a user as processing of one time such as a call and
a unit of processing defined for each application. In the case
of a call, for example, the feature calculation unit 12 may
specify from the start to the end of a call as a series of
service. The feature calculation unit 12 may alternatively
specify from activation to deactivation of an application as
a series of service.

[0049] For example, when a communication state is dete-
riorated while a video is viewed, this may influence use
feeling of the user. The feature calculated in this manner
represents a degree of variation in a communication state of
communication or a call experienced by the user. The feature
calculation unit 12 may calculate, as the feature, time series
information of a communication state or its statistic such as
an average or the level of variations in communication speed
or the number of times when the communication speed has
fallen below a certain criteria for each unit function per-
formed by each user, for example.

[0050] Next, a fourth feature includes a statistic of col-
lected time periods during which each of the users has failed
in communication with a base station. Specifically, the
feature calculation unit 12 calculates for each user, as the
statistic of a communication state, the total sum of time
periods during which the communication state log does not
exist. The feature calculation unit 12 may calculate, as the
feature, the total sum of periods during which an interval
between acquired communication state logs is more than or
equal to a predetermined period.

[0051] For example, when a communication state log of a
user is not acquired by a base station, the user may have been
out of an area of the base station. The longer this period is,
the longer a time period during which the user has failed in
communication or making a call and thus the feature cal-
culated in this manner represents a degree of unavailability
of service of the user.
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[0052] Any of the features described above may influence
cancellation by a user. Note that the feature calculated by the
feature calculation unit 12 is not limited to the above four
features. The feature calculation unit 12 calculates one or
more of the aforementioned features, for example.

[0053] The learning device 13 learns a model representing
a behavioral characteristic of a user by using the calculated
feature as an explanatory variable. Specifically, the learning
device 13 learns a cancellation model of a user by using
information representing cancellation by the user as an
objective variable and the feature calculated by the feature
calculation unit 12 as an explanatory variable.

[0054] A method by which the learning device 13 learns
the model may be in any way and includes various methods
such as regression analysis or discrimination analysis. The
learning device 13 is only required to select an appropriate
method of learning according to the objective variable.
[0055] The prediction device 14 predicts a behavioral
characteristic of the user using the feature generated from
the communication state log. The prediction device 14 uses,
for example, information representing cancellation by the
user as the objective variable and a feature generated based
on a communication state log acquired by each base station
as the explanatory variable for predicting cancellation by the
user.

[0056] Specifically, the feature calculation unit 12 calcu-
lates the feature using a communication state log of a user
who is a prediction target. The prediction device 14 predicts
a behavioral characteristic of the prediction target user using
the model learned by the learning device 13 and the feature
of the prediction target user.

[0057] In this manner, in the present exemplary embodi-
ment, the prediction device 14 predicts the behavioral char-
acteristic of the user based on the communication state log
that indicates a communication state of a base station. This
allows for predicting a behavioral characteristic including an
availability state of a user with respect to service which
cannot be determined only by communication history,
thereby allowing for further improving accuracy of predic-
tion.

[0058] Therefore, if there is a user who clearly expresses
the intent of receiving appropriate service using personal
information, it is difficult for a telecommunications com-
pany to grasp the level of dissatisfaction with respect to
service provided to the user only from general communica-
tion history. It was therefore difficult to appropriately attend
to such a user.

[0059] In the present exemplary embodiment, however,
the feature calculation unit 12 calculates a feature that is
likely to influence cancellation by a user based on a com-
munication state log. The feature calculated in this manner
represents an availability state of the user who receives
service provision. The prediction device 14 further predicts
a behavioral characteristic using the learned model and this
feature as an explanatory variable. The telecommunications
company can provide such service that mitigates dissatis-
faction of terminators while users can receive more desirable
service provision.

[0060] The output unit 15 outputs the prediction result by
the prediction device 14. The output unit 15 may output a list
of top users having a high possibility of cancellation, for
example. The output unit 15 may further output information
of a base station having high frequency of use by the user
having a high possibility of cancellation. Note that contents
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output by the output unit 15 are not limited to the afore-
mentioned contents. The output unit 15 is only required to
output any information related to behavioral characteristic
prediction. Moreover, the output unit 15 may output the
prediction model itself.

[0061] The feature calculation unit 12, the learning device
13, the prediction device 14, and the output unit 15 are
implemented by a CPU of a computer that operates accord-
ing to a program (behavioral characteristic prediction model
learning program or behavioral characteristic prediction
program). For example, the program is stored in a storage
(not illustrated) in the behavioral characteristic prediction
system. The CPU may read the program and thereby operate
as the feature calculation unit 12, the learning device 13, the
prediction device 14, and the output unit 15 according to the
program.

[0062] Alternatively, each of the feature calculation unit
12, the learning device 13, the prediction device 14, and the
output unit 15 may be implemented by separate dedicated
hardware. The learning data storage unit 11 is implemented
by a magnetic disc, or other media for example.

[0063] Next, operations of the behavioral characteristic
prediction system of the present exemplary embodiment will
be described. FIG. 3 depicts a flowchart illustrating exem-
plary operations of the behavioral characteristic prediction
system of the present exemplary embodiment for generating
a prediction model.

[0064] The feature calculation unit 12 calculates a feature
that is likely to influence cancellation by a user based on a
communication state log (step S11). The learning device 13
then learns a model representing a behavioral characteristic
of the user by using the calculated feature as an explanatory
variable (step S12). Specifically, the learning device 13
learns a prediction model for predicting cancellation by the
user.

[0065] FIG. 4 depicts a flowchart illustrating exemplary
operations for performing behavioral characteristic predic-
tion using a prediction model generated by the behavioral
characteristic prediction system of the present exemplary
embodiment. The feature calculation unit 12 calculates a
feature used in the prediction model based on a communi-
cation state log of a prediction target user (step S21). The
prediction device 14 predicts a behavioral characteristic of
the user using the feature generated from the communication
state log and the prediction model (step S22).

[0066] In the above manner, in the present exemplary
embodiment the prediction device 14 predicts the behavioral
characteristic of the user based on the feature calculated
based on the communication state log and the model rep-
resenting the behavioral characteristic of the user learned by
using the calculated feature as the explanatory variable. This
allows for predicting a behavioral characteristic reflecting a
service state provided to a user.

[0067] Specifically, the feature calculation unit 12 calcu-
lates a feature that is likely to influence cancellation by the
user based on the communication state log and the learning
device 13 learns a model representing a behavioral charac-
teristic of the user using the calculated feature as an explana-
tory variable. Thereafter the prediction device 14 predicts
the behavioral characteristic of the user using the feature
generated from the communication state log and the model.
[0068] Such a configuration allows the telecommunica-
tions company to provide more appropriate service to a user
who has clearly expressed an intent of receiving appropriate
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service using personal information. Also the user is allowed
to receive service provision more suited to a demand.

Second Exemplary Embodiment

[0069] Next, an exemplary embodiment that visualizes a
prediction result will be described. One of reasons why a
user cancels a contract is a performance problem of a base
station. This is because when the state of bad connection
with a base station continues dissatisfaction of the user is
assumed to accumulate. In the exemplary embodiment
below, therefore, in order to determine which base station to
improve performance a method of the output unit 15 for
visualizing relation between a user predicted of cancellation
by the prediction device 14 and a base station to which the
user is connected will be described.

[0070] A configuration of a behavioral characteristic pre-
diction system of the present exemplary embodiment is the
same as that of the first exemplary embodiment. In the
descriptions below, it is assumed that a prediction device 14
has already performed cancellation prediction of a user. In
the descriptions below, a user predicted of cancellation is
referred to as a predicted cancellation user.

[0071] First, an output unit 15 calculates a score corre-
sponding to connection time with each base station (here-
inafter referred to as a connection score) for each predicted
cancellation user. The connection score is a value calculated
larger as a connection time is longer. The output unit 15 then
calculates, for each base station, the total sum of connection
scores calculated for each predicted cancellation user.
[0072] The output unit 15 outputs information of the base
station according to the calculated total sum of connection
scores. The output unit 15 may output text information
where the total sum of connection scores is associated to the
base stations. The output unit 15 may output the base
stations displayed superimposed on the map in a mode that
varies according to the total sum of connection scores.
[0073] FIG. 5 depicts an explanatory diagram illustrating
an example of outputting information of base stations. The
output unit 15 outputs the base stations at corresponding
positions on a map in an easily recognizable mode. In the
example illustrated in FIG. 5, the output unit 15 outputs the
base stations in triangles at corresponding positions on the
map. In the example illustrated in FIG. 5, the output unit 15
outputs triangles representing the base stations in darker
black as the connection score is higher. Note that a mode and
color of a base station is not limited the method exemplified
in FIG. 5.

[0074] Superimposing a base station on a map including
information such as buildings and roads and thereby dis-
playing allows for easily grasping situations around the base
station. This allows a telecommunications company to easily
make a judgement based on geographical restrictions such as
whether a new base station can be installed in order to
improve performance of the base station or whether perfor-
mance of the base station itself should be improved.
[0075] Note that, in the descriptions of the present exem-
plary embodiment, the method of the output unit 15 for
visualizing a base station performance of which should be
improved based on a connection state of a user predicted of
cancellation has been described. Note that the output unit 15
may visualize information for judging a base station perfor-
mance of which should be improved based on a connection
state of a user who has already canceled a contract together
with the connection state of the user predicted of cancella-
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tion or instead of the connection state of the user predicted
of cancellation. A method of visualizing based on the
connection state of the user who has already canceled a
contract is similar to the method of visualizing based on the
connection state of the user predicted of cancellation.
[0076] Visualizing such information allows a telecommu-
nications company to grasp information of a base station to
which many users, who have already canceled a contract,
have connected. Therefore, the telecommunications com-
pany can judge based on this information whether perfor-
mance of the base station should be improved. That is, the
behavioral characteristic prediction system of the present
exemplary embodiment can be applied to usage of investi-
gating a reason for cancellation of a user who has actually
canceled a contract.

Third Exemplary Embodiment

[0077] Next, another exemplary embodiment that visual-
izes a prediction result will be described. A configuration of
a behavioral characteristic prediction system of the present
exemplary embodiment is also the same as that of the first
exemplary embodiment. It is further assumed that a predic-
tion device 14 has already performed cancellation prediction
of a user.

[0078] For example when the user agrees to disclosure of
personal information, transfer history (travelling route) of
the user can be specified based on positional information of
the user. If the transfer history of the user can be grasped,
base stations with which the user is engaged in communi-
cation can be estimated. In the present exemplary embodi-
ment, therefore, a travelling route of a predicted cancellation
user is output on a map on a screen.

[0079] A method of acquiring the travelling route of the
predicted cancellation user may be in any way. For example
when a communication state log includes positional infor-
mation and time where and when the user has requested
connection, the output unit 15 may specity positional infor-
mation of the user based on the positional information and
the time and output, on a map on a screen, a travelling route
connecting the positional information in time series. More-
over, even when the communication state log does not
include positional information of the user but the user agrees
to disclosure of other information acquired by the GPS, the
output unit 15 may specify positional information of the user
based on that information.

[0080] FIG. 6 depicts an explanatory diagram illustrating
an example of outputting base stations and travelling routes
of'users. The example illustrated in FIG. 6 illustrates that the
output unit 15 displays, on a map, base stations represented
by triangles and travelling routes of predicted cancellation
users. In the example illustrated in FIG. 6, there is a high
frequency that the predicted cancellation users travel near a
base station B3. Therefore, it is suggested that the base
station B3 may influence cancellation by the predicted
cancellation users.

[0081] As exemplified in FIG. 6, displaying daily travel-
ling routes of the predicted cancellation users on the map on
a screen allows for predicting a base station to which the
users are connected on a daily basis. Especially, a base
station having high frequency of connection from a pre-
dicted cancellation user or a base station having long con-
nection time is estimated to be likely to influence cancella-
tion by the user. A telecommunications company can use
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such a travelling route of a predicted cancellation user as
information for judging whether performance of the base
station should be improved.

[0082] Note that, similarly to the second exemplary
embodiment, the output unit 15 may display not only a
travelling route of a predicted cancellation user but also a
travelling route of a user who has already cancelled a
contract. Visualizing such information allows the telecom-
munications company to grasp a base station near the
travelling route of the user who has already canceled a
contract, have connected. Therefore, the telecommunica-
tions company can judge based on this information whether
performance of the base station should be improved. That is,
the behavioral characteristic prediction system of the present
exemplary embodiment can be applied to usage of investi-
gating a reason for cancellation of a user who has actually
canceled a contract.

Fourth Exemplary Embodiment

[0083] Next, still another exemplary embodiment that
visualizes a prediction result will be described. A configu-
ration of a behavioral characteristic prediction system of the
present exemplary embodiment is also the same as that of
the first exemplary embodiment. It is further assumed that a
prediction device 14 has already performed cancellation
prediction of a user.

[0084] A base station near an address of a user is estimated
to have a high frequency of request from the user for
connection thereto and thus is estimated to have long
connection time. The output unit 15 of the present exem-
plary embodiment, therefore, outputs information represent-
ing a base station at a corresponding position on a map in
addition to outputting information representing a predicted
cancellation user at a position on the map corresponding to
the address.

[0085] FIG. 7 depicts an explanatory diagram illustrating
an example of outputting relation between base stations and
addresses of users. The example illustrated in FIG. 7 illus-
trates that base stations are output in triangles at correspond-
ing positions on a map on a screen and positions corre-
sponding to the addresses of predicted cancellation users are
output in dots.

[0086] Note that, in order to handle the case of increased
prediction target users, the output unit 15 may divide the
map into a plurality of areas and display each of the areas in
a mode corresponding to the number of prediction target
users having an address corresponding to the area.

[0087] FIG. 8 depicts an explanatory diagram illustrating
another example of outputting relation between base stations
and addresses of users. The example illustrated in FIG. 8
illustrates that the output unit 15 calculates the number of
prediction target users for each of the areas divided on the
map and that the area is displayed in darker halftone dots as
the calculated number is greater.

[0088] Such display allows the telecommunications com-
pany to estimate a base station likely to be connected by a
user predicted on cancellation. Therefore, the telecommu-
nications company can judge based on this information
whether performance of the base station should be
improved.

[0089] Note that, similarly to the second exemplary
embodiment, the output unit 15 may output not only the
number of predicted cancellation users but also relation
between the base station and the address of the user using the
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number of users who has already cancelled a contract.
Visualizing such information allows for grasping a base
station near an area where many users who have already
canceled a contract lives. Therefore, whether performance of
the base station should be improved can be judged based on
this information. That is, the behavioral characteristic pre-
diction system of the present exemplary embodiment can be
applied to usage of investigating a reason for cancellation of
a user who has actually canceled a contract.

[0090] Note that in any of the second exemplary embodi-
ment to the fourth exemplary embodiment, the output unit
15 may display a base station in a mode that varies according
to a degree of tightness of a frequency band. The output unit
15 may, for example, display an outer frame of a base station
having a high degree of tightness in a broken line while
displaying a base station having a low degree of tightness in
a solid line. Further outputting such information allows for
visually grasping relation between the degree of tightness of
a frequency band and the number of cancellation.

[0091] Next, an overview of the present invention will be
described. FIG. 9 depicts a block diagram illustrating an
overview of a behavioral characteristic prediction system of
the present invention. A behavioral characteristic prediction
system according to the present invention includes: a feature
calculation unit 81 (for example the feature calculation unit
12) that calculates a feature that is likely to influence
cancellation by a user (for example a customer) based on a
communication state log (for example a CTL) that indicates
a communication state of a base station when the user has
been engaged in communication or making a call; a learning
device 82 (for example the learning device 13) that learns a
model representing a behavioral characteristic of the user by
using the calculated feature as an explanatory variable; and
a prediction device 83 (for example the prediction device
14) that predicts the behavioral characteristic of the user (for
example cancellation by the user) using the feature gener-
ated from the communication state log and the model.
[0092] Such a configuration allows for performing behav-
ioral characteristic prediction reflecting a service state pro-
vided to a user. The telecommunications company can
therefore suppress cancellation by a user while the user can
receive better service provision.

[0093] Furthermore, the feature calculation unit 81 esti-
mates in time series a base station to which connection is
made from the transfer history or the connection history of
the user and calculates, as the feature (e.g. the second
feature), time series information of a communication state of
the base station in a time period during which the base
station is estimated as being connected to or a statistic of the
collected time series information.

[0094] The feature calculation unit 81 specifies a series of
service that the user is engaged in and calculates, as the
feature (e.g. the third feature), time series information of a
communication state with respect to the specified service or
a statistic of the collected time series information.

[0095] The feature calculation unit 81 may calculate, as
the feature, (for example the fourth feature) a statistic of
collected time periods during which each of the users has
failed in communication with a base station.

[0096] The prediction device 83 may perform cancellation
prediction of a user. The behavioral characteristic prediction
system may include an output unit (for example the output
unit 15 of the second exemplary embodiment to the fourth
exemplary embodiment) that visualizes relation between a
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user predicted of cancellation (for example a predicted
cancellation user) by the prediction device 83 and a base
station to which the user is connected. Such a configuration
allows for visually judging a base station performance of
which should be improved.

[0097] Note that the feature calculation unit 81 may cal-
culate, as a feature, (for example the first feature), a statistic
of collected communication states of a base station when
each user has been engaged in communication or making a
call.

[0098] FIG. 10 depicts a block diagram illustrating an
overview of a behavioral characteristic prediction device of
the present invention. The behavioral characteristic predic-
tion device according to the present invention includes a
prediction unit 91 (for example the prediction device 14)
that predicts a behavioral characteristic of a user based on
the feature calculated based on the communication state log
that indicates a communication state of a base station when
the user has been engaged in communication or making a
call and a model representing a behavioral characteristic of
the user learned by using the calculated feature as an
explanatory variable.

[0099] Such a configuration also allows for performing
behavioral characteristic prediction reflecting a service state
provided to a user.

[0100] Note that the behavioral characteristic prediction
device exemplified in FIG. 10 can use any one or more of the
features (for example, the first feature to the fourth feature)
calculated by the feature calculation unit 81 of the behav-
ioral characteristic prediction system exemplified in FIG. 9.
The behavioral characteristic prediction device may predict
a behavioral characteristic using a feature produced from a
CDR or a user attribute data as illustrated in the exemplary
embodiments described above.

[0101] FIG. 11 depicts a block diagram illustrating an
overall configuration of a computer. A computer 1000
includes a CPU 1001, a main storage 1002, an auxiliary
storage 1003, and an interface 1004.

[0102] The behavioral characteristic prediction system
described above is implemented by one or more computers
1000. The behavioral characteristic prediction system
according to the present invention may be configured by one
device or may be configured by two or more physically
separate devices connected in a wired or wireless manner.
[0103] Operations of each of the processors described
above are stored in the auxiliary storage 1003 in the form of
a program (behavioral characteristic prediction model learn-
ing program or behavioral characteristic prediction pro-
gram). The CPU 1001 reads the program from the auxiliary
storage 1003, deploys the program in the main storage 1002,
and thereby executes the above processing according to the
above program.

[0104] Note that in at least one of the exemplary embodi-
ments the auxiliary storage 1003 is an exemplary non-
transitory physical medium. Other examples of the non-
transitory physical medium include a magnetic disc, a
magneto-optical disk, a compact disc read only memory
(CD-ROM), a digital versatile disk read only memory
(DVD-ROM), and semiconductor memory that are con-
nected via the interface 1004. When the program is alter-
natively distributed to the computer 1000 by a communica-
tion line, the computer 1000 distributed with the program
may deploy the program in the main storage 1002 and
thereby execute the processing.
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[0105] The program may implement a part of the functions
described above. The program may implement the afore-
mentioned functions in combination with another program
already stored in the auxiliary storage 1003, that is, as a
differential file (differential program).

[0106] The present invention has been described above
with reference to the exemplary embodiments and the
examples; however, the present invention is not limited to
the above exemplary embodiments or the examples. The
configuration or details of the present invention may include
various modifications that can be understood by a person
skilled in the art within the scope of the present invention.
[0107] This application claims priority based on U.S.
Provisional Patent Application No. 62/031,296, filed on Jul.
31, 2014, discloser of which is incorporated herein in its
entirety.

REFERENCE SIGNS LIST

[0108] 11 Learning data storage unit
[0109] 12 Feature calculation unit
[0110] 13 Learning device

[0111] 14 Prediction device

[0112] 15 Output unit

1. A behavioral characteristic prediction system, compris-

ing:

hardware including a processor;

a feature calculation unit implemented at least by the
hardware and that calculates a feature that is likely to
influence cancellation by a user based on a communi-
cation state log that indicates a communication state of
a base station when the user has been engaged in
communication or making a call;

a learning device that learns a model representing a
behavioral characteristic of the user by using the cal-
culated feature as an explanatory variable; and

a prediction device that predicts the behavioral charac-
teristic of the user using the feature generated from the
communication state log and the model.

2. The behavioral characteristic prediction system accord-

ing to claim 1,

wherein the feature calculation unit estimates in time
series a base station to which connection is made from
transfer history or connection history of the user and
calculates, as the feature, time series information of a
communication state of the base station in a time period
during which the base station is estimated as being
connected to or a statistic of the collected time series
information.

3. The behavioral characteristic prediction system accord-

ing to claim 1,

wherein the feature calculation unit specifies a series of
service that the user is engaged in and calculates, as the
feature, time series information of a communication
state with respect to the specified service or a statistic
of the collected time series information.

4. The behavioral characteristic prediction system accord-

ing to claim 1,

wherein the feature calculation unit calculates, as the
feature, a statistic of collected time periods during
which each of the users has failed in communication
with a base station.

5. The behavioral characteristic prediction system accord-

ing to claim 1,
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wherein the prediction device performs cancellation pre-
diction of the user, the behavioral characteristic pre-
diction system further comprising:

an output unit implemented at least by the hardware and
that visualizes relation between the user predicted of
cancellation by the prediction device and a base station
to which the user is connected.

6. A behavioral characteristic prediction device, compris-

ing:

hardware including a processor;

a prediction unit implemented at least by the hardware
and that predicts a behavioral characteristic of a user
based on a feature calculated based on a communica-
tion state log that indicates a communication state of a
base station when the user has been engaged in com-
munication or making a call and a model representing
a behavioral characteristic of the user learned by using
the calculated feature as an explanatory variable.

7. A method of learning a behavioral characteristic pre-

diction model, comprising the steps of:
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calculating a feature that is likely to influence cancellation

by a user based on a communication state log that
indicates a communication state of a base station when
the user has been engaged in communication or making
a call; and

learning a prediction model by using the calculated fea-

ture as an explanatory variable and a behavioral char-
acteristic of the user as an objective variable.

8. The method of learning behavioral characteristic pre-
diction model according to claim 7, the method comprising
the steps of:

estimating in time series a base station to which connec-

tion is made from transfer history or connection history
of the user; and

calculating, as the feature, time series information of a

communication state of the base station in a time period
during which the base station is estimated as being
connected to or a statistic of the collected time series
information.

9.-12. (canceled)



