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(57) ABSTRACT 

A cluster extractor extracts a plurality of clusters based on 
communication records betWeen communication terminals. 
A clustering coe?icient calculator, an average path length 
calculator, and a degree distribution calculator calculate a 
clustering coef?cient, an average path length in an advertise 
ment distribution target cluster, and a degree distribution, 
respectively, based on communication records betWeen com 
munication terminals belonging to an advertisement distribu 
tion target cluster. An advertising strategy determiner deter 
mines an advertising strategy, based on the clustering 
coe?icient and the average path length, and a distribution 
target determiner determines a distribution target terminal, 
based on the degree distribution and the advertising strategy. 
A determined target noti?er noti?es a communication man 
agement device of the distribution target terminal and the 
advertising strategy and an advertisement distributor distrib 
utes an advertisement according to the advertising strategy to 
the distribution target communication terminal. 

4 Claims, 5 Drawing Sheets 
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DISTRIBUTING ADVERTISEMENTS TO 
DISTRIBUTION TARGET NODES BASED ON 

A CLUSTERING COEFFICIENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an advertisement distrib 

uting system and advertisement distributing method. 
2. Related Background 
Telecommunications carriers provide various communica 

tion services including community services, in addition to 
general communication services such as mail and circuit 
sWitching, in order to enhance added values to the communi 
cation services. As providing the various communication ser 
vices, the telecommunications carriers distribute a variety of 
advertisements to users in order to promote subscription With 
each communication service, use of each communication 
service, and so on (e.g., Japanese Patent Application Laid 
Open No. 2005-284555). 

SUMMARY OF THE INVENTION 

Incidentally, objects for provision of services differ 
depending upon the communication services. Therefore, 
advertising strategies need to be determined for each of the 
communication services, in order to e?iciently distribute 
advertisements about the communication services for promo 
tion of subscription, promotion of use, and so on. It is, hoW 
ever, dif?cult to appropriately distribute advertisements to 
users truly using or requesting the services. 
An object of the present invention is therefore to provide an 

advertisement distributing system and advertisement distrib 
uting method capable of appropriately distributing advertise 
ments about communication services, in order to solve the 
above-described problem. 
An advertisement distributing system of the present inven 

tion is an advertisement distributing system that extracts a 
plurality of clusters, based on communication records 
betWeen nodes at a plurality of nodes and calculates, based on 
communication records betWeen nodes belonging to one 
extracted cluster a clustering coe?icient indicating a use state 
of communication in the one cluster. The advertising distrib 
uting system also calculates an average path length betWeen 
the nodes belonging to the one cluster, based on the commu 
nication records betWeen the nodes belonging to the one 
cluster and a degree distribution indicating node counts for 
respective correspondent counts of the nodes belonging to 
one cluster, based on the communication records betWeen the 
nodes belonging to the one cluster. Further, the advertising 
distributing system selects and determines at least one adver 
tising strategy from a plurality of advertising strategies, based 
on the clustering coe?icient and the average path length, and 
a distribution target node as a target for distribution of an 
advertisement from the nodes belonging to the one cluster, 
based on the degree distribution and the advertising strategy. 
The advertisement corresponding to the advertising strategy 
is then distributed to the distribution target node. 
An advertisement distributing method of the present inven 

tion is an advertisement distributing method including the 
folloWing steps executed by a computer: extracting a plurality 
of clusters, based on communication records betWeen nodes 
at a plurality of nodes, calculating a clustering coe?icient, 
based on communication records betWeen nodes belonging to 
one cluster, indicating a use state of communication in the one 
cluster, calculating an average path length betWeen the nodes 
belonging to the one cluster, based on the communication 
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2 
records betWeen the nodes belonging to the one cluster, a 
calculating a degree distribution indicating node counts for 
respective correspondent counts of the nodes belonging to the 
one cluster, based on the communication records betWeen the 

nodes belonging to the one cluster, selecting and determining 
at least one advertising strategy from a plurality of advertising 
strategies, based on the clustering coe?icient and the average 
path length, selecting and determining a distribution target 
node as a target for distribution of an advertisement from the 

nodes belonging to the one cluster, based on the degree dis 
tribution and the advertising strategy, and distributing the 
advertisement corresponding to the advertising strategy to the 
distribution target node. 

According to these aspects of the invention, a plurality of 
clusters are formed in consideration of the communication 
records betWeen nodes and a clustering coef?cient indicating 
a use state of communication in one cluster is calculated. 

Therefore it becomes feasible to grasp the use state of com 

munication in one cluster. Further an average path length 
betWeen the nodes belonging to the one cluster is calculated 
and it thus becomes feasible to grasp a structure of commu 

nication relationship betWeen the nodes belonging to the one 
cluster. A degree distribution indicating node counts for 
respective correspondent counts of the respective nodes 
belonging to the one cluster is calculated and it thus becomes 
feasible to grasp a distribution of correspondent counts of the 
respective nodes belonging to the one cluster. In addition, an 
advertising strategy in consideration of the clustering coef? 
cient and the average path length is determined and it thus 
becomes feasible to determine the advertising strategy 
according to the use state of communication and the commu 

nication relationship betWeen the nodes. Also a distribution 
target node in consideration of the degree distribution and the 
advertising strategy is determined and it thus becomes fea 
sible to determine the distribution target node matching the 
foregoing advertising strategy, in consideration of the corre 
spondent counts of the respective nodes. Further, an adver 
tisement corresponding to the advertising strategy to the dis 
tribution target node is distributed. This enables the 
advertisement corresponding to the advertising strategy 
determined according to the use state of communication and 
the communication relationship betWeen the nodes to be dis 
tributed to the distribution target node determined in consid 
eration of the correspondent counts of the respective nodes, 
and it is thus feasible to appropriately distribute the adver 
tisement about the communication service. 

In the advertisement distributing system of the present 
invention, an advertising strategy including a factor to enable 
the clustering coe?icient and the average path length to 
become closer to respective predetermined values is selected. 
This permits the clustering coe?icient and the average path 
length to become closer to the respective predetermined val 
ues. This permits the clustering coe?icient and the average 
path length to become closer to the respective predetermined 
values. 

In the advertisement distributing system of the present 
invention, preferably, the predetermined values are the clus 
tering coef?cient and the average path length in a cluster 
Whose node count is maximum, out of the other extracted 
clusters. This permits the clustering coe?icient and the aver 
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age path length to become closer to the clustering coef?cient 
and average path length in the cluster whose node count is 
maximum. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a drawing illustrating a system con?guration of an 
advertisement distributing system in an embodiment of the 
invention, and functional con?gurations of an advertisement 
determining device and a communication management 
device. 

FIG. 2 is a drawing illustrating a degree distribution. 
FIG. 3 is a schematic view for explaining communications 

induced by advertisements distributed according to advertis 
ing strategies. 

FIG. 4 is a ?owchart for explaining a ?ow of an advertise 
ment distributing process. 

FIG. 5 is a ?owchart for explaining a ?ow of an advertising 
strategy and distribution target determining process. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

An embodiment of We advertisement distributing system 
and advertisement distributing method according to the 
present invention will be described below on the basis of the 
drawings. In each of the drawings, identical elements will be 
denoted by the same reference symbols, without redundant 
description. 

FIG. 1 is a drawing illustrating a con?guration of adver 
tisement distributing system 1 in the present embodiment. As 
shown in FIG. 1, the advertisement distributing system 1 has 
an advertisement determining device 10 and a communica 
tion management device 20. The advertisement determining 
device 10 determines an advertising strategy for ef?ciently 
distributing an advertisement about promotion of subscrip 
tion with a community service or about promotion of use of a 
community service to communication terminals 30 (nodes) 
participating in the community service, and determines com 
munication terminals 30 as recipients of the advertisement 
according to an advertising strategy The communication 
management device 20 distributes the advertisement accord 
ing to the advertising strategy to the communication terminals 
30 matching the advertising strategy. 

Next, a functional con?guration of the advertisement 
determining device 10 will be described with reference to 
FIG. 1. As shown in FIG. 1, the advertisement determining 
device 10 has a cluster extractor 11, a clustering coef?cient 
calculator 12, an average path length calculator 13, a degree 
distribution calculator 14, an advertising strategy determiner 
15, a distribution target determiner 16, and a determined 
target noti?er 17. 

The cluster extractor 11 extracts clusters each of which is 
composed of communication terminals 30 registering to join 
a community service. The cluster extractor 11 extracts a plu 
rality of clusters, based on communication records between 
communication terminals 30. A cluster in the present embodi 
ment is created by a closed network of a communication 
terminal group having performed actual communication. The 
communication records between communication terminals 
30 are stored in a communication record information data 
base 25 managed by the communication management device 
20. 
A data con?guration of the communication record infor 

mation database 25 will be described below. The communi 
cation record information database 25 has, for example, the 
following data items: originator identi?cation number, corre 
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4 
spondent identi?cation number, communication start time, 
communication duration, communication data amount, and 
communication charge. An originator identi?cation number 
to be stored is an ID for uniquely specifying an originator 
communication terminal 30, and a correspondent identi?ca 
tion number to be stored is an ID for uniquely specifying a 
correspondent communication terminal 30. A communica 
tion start time to be stored is a time at a start of a communi 
cation, and a communication duration to be stored is a time 
duration in which a communication is performed. A commu 
nication data amount to be stored is an amount of data 
exchanged in a communication, and a communication charge 
to be stored is a charge for a communication. 
The clustering coef?cient calculator 12 selects one cluster 

as a target for distribution of an advertisement (hereinafter 
referred to as an advertisement distribution target cluster) 
from the plurality of clusters extracted by the cluster extractor 
11. The clustering coef?cient calculator 12 calculates a clus 
tering coef?cient, based on communication records between 
communication terminals 30 belonging to the selected adver 
tisement distribution target cluster. This clustering coef?cient 
is an index indicating a use state of communication in the 
advertisement distribution target cluster. Namely, a larger 
clustering coef?cient indicates more active communication in 
a cluster, and a smaller clustering coef?cient indicates less 
active communication in a cluster. 
The clustering coef?cient in the advertisement distribution 

target cluster does not always have to be calculated based on 
the communication records between all the communication 
terminals 30 included in the advertisement distribution target 
cluster, and may be calculated, for example, based on com 
munication records between some of communication termi 
nals 30 belonging to the advertisement distribution target 
cluster. The clustering coef?cient calculator 12 sequentially 
selects the advertisement distribution target cluster out of the 
plurality of clusters. This permits sequential distribution of 
advertisements to communication terminals 30 belonging to 
each of the clusters. 
The average path length calculator 13 calculates an average 

path length of each communication terminal 30, based on the 
communication records between the communication termi 
nals 30 belonging to the advertisement distribution target 
cluster, and obtains an average of all is thus calculated, to 
calculate an average path length in the advertisement distri 
bution target cluster. This average path length is determined 
by bias of adjoining relations between communication termi 
nals 30 in the cluster and a connection structure of links 
between communication terminals 30 in the cluster. Namely, 
the average path length is an index indicating a communica 
tion relationship among the communication terminals 30 
belonging to the advertisement distribution target cluster. 
More speci?cally, a larger average path length indicates that 
links are less concentrated on a hub terminal (hub node) and 
that the function of the hub terminal is not fully exercised in 
the cluster, whereas a smaller average path length indicates 
that the hub terminal is more active and that the function of the 
hub terminal is fully exercised in the cluster. 
The average path length in the advertisement distribution 

target cluster does not always have to be an average of all the 
average path lengths in the advertisement distribution target 
cluster, but may be, for example, a value calculated from an 
average of average path lengths between some of communi 
cation terminals 30 belonging to the advertisement distribu 
tion target cluster. 
The degree distribution calculator 14 calculates a degree 

distribution, based on the communication records between 
the communication terminals 30 belonging to the advertise 
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ment distribution target cluster. This degree distribution is a 
distribution of degrees being link counts (correspondent 
counts) of the respective communication terminals 30 
belonging to the advertisement distribution target cluster, and 
indicates a distribution state of numbers of communication 
terminals for the respective link counts. 

The degree distribution in the present embodiment Will be 
described beloW With reference to FIG. 2. In the degree dis 
tribution shoWn in FIG. 2, for example, the horiZontal axis 
represents link counts of respective communication terminals 
3 0, and the vertical axis numbers of communication terminals 
30. For convenience of description hereinafter, a region A is 
de?ned as a region of a degree distribution in Which commu 
nication terminals With small link counts, i.e., communica 
tion terminals formed in the periphery of the cluster are dis 
tributed; a region B is de?ned as a region of a degree 
distribution in Which communication terminals With middle 
link counts, i.e., communication terminals formed near the 
center of the netWork in the cluster are distributed; a region C 
is de?ned as a region of a degree distribution in Which com 
munication terminals With large link counts, i.e., hub termi 
nals are distributed. 

The advertising strategy determiner 15 shoWn in FIG. 1 
selects and determines at least one advertising strategy from 
a plurality of advertising strategies preliminarily stored in a 
memory, based on the clustering coef?cient calculated by the 
clustering coef?cient calculator 12 and the average path 
length in the advertisement distribution target cluster calcu 
lated by the average path length calculator 13. Speci?cally, 
the advertising strategy determiner 15 compares the cluster 
ing coef?cient and average path length of the advertisement 
distribution target cluster extracted by the cluster extractor 
11, With a clustering coef?cient and average path length of a 
cluster With a maximum number of communication terminals 
(hereinafter referred to as a clustering coef?cient and average 
path length of a typical cluster) out of the other clusters 
extracted by the cluster extractor 11, and determines a prede 
termined advertising strategy according to a result of the 
comparison, as an advertising strategy for the advertisement 
distribution target cluster. 

The typical cluster does not have to be limited to the cluster 
With the maximum number of communication terminals, but 
may be a cluster of a predetermined siZe. 

The target of the advertising strategy is determined by a 
factor to enable the clustering coef?cient and average path 
length of the advertisement distribution target cluster to 
become closer to the clustering coef?cient and average path 
length of the typical cluster. This permits the clustering coef 
?cient and average path length of the advertisement distribu 
tion target cluster to become closer to the clustering coef? 
cient and average path length of the typical cluster With 
distribution of an advertisement according to the advertising 
strategy. A speci?c example Will be described beloW as a 
con?guration Wherein the target of the advertising strategy is 
set according to four cases of comparison results. 

(1 ) A case Where the clustering coef?cient of the advertise 
ment distribution target cluster is smaller than the clustering 
coef?cient of the typical cluster and Where the average path 
length of the advertisement distribution target cluster is larger 
than the average path length of the typical cluster. Namely, 
this case corresponds to a state in Which the communication in 
the advertisement distribution target cluster is less active than 
the communication in the typical cluster and in Which the hub 
terminal in the advertisement distribution target cluster is less 
active than the hub terminal in the typical cluster. In this case, 
the advertising strategy to be determined is one including a 
factor to increase the clustering coef?cient and a factor to 
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6 
decrease the average path length. Speci?cally, the advertising 
strategy to be determined is, for example, one of distributing 
an advertisement (1-1) for promoting use of communication 
at communication terminals formed near the center of the 
netWork in the cluster, and an advertisement (1 -2) for promot 
ing use of communication at hub terminals. 

(2) A case Where the clustering coef?cient of the advertise 
ment distribution target cluster is smaller than the clustering 
coef?cient of the typical cluster and Where the average path 
length of the advertisement distribution target cluster is 
smaller than the average path length of the typical cluster. 
Namely, this case corresponds to a state in Which the com 
munication in the advertisement distribution target cluster is 
less active than the communication in the typical cluster and 
in Which the hub terminal in the advertisement distribution 
target cluster is more active than the hub terminal in the 
typical cluster. In this case, the advertising strategy to be 
determined is one including a factor to increase the clustering 
coef?cient. Speci?cally, the advertising strategy to be deter 
mined is, for example, one of distributing an advertisement 
(2-1) for promoting use of communication at communication 
terminals formed near the center of the netWork in the cluster. 

(3) A case Where the clustering coef?cient of the advertise 
ment distribution target cluster is larger than the clustering 
coef?cient of the typical cluster and Where the average path 
length of the advertisement distribution target cluster is larger 
than the average path length of the typical cluster. Namely, 
this case corresponds to a state in Which the communication in 
the advertisement distribution target cluster is more active 
than the communication in the typical cluster and in Which the 
hub terminal in the advertisement distribution target cluster is 
less active than the hub terminal in the typical cluster. In this 
case, the advertising strategy to be determined is one includ 
ing a factor to decrease the average path length. Speci?cally, 
the advertising strategy to be determined is, for example, one 
of distributing an advertisement (3-1) for promoting use of 
communication at hub terminals. 

(4) A case Where the clustering coef?cient of the advertise 
ment distribution target cluster is larger than or approxi 
mately equal to the clustering coef?cient of the typical cluster 
and Where the average path length of the advertisement dis 
tribution target cluster is smaller than or approximately equal 
to the average path length of the typical cluster. Namely, this 
case corresponds to a state in Which the communication in the 
advertisement distribution target cluster is more active than or 
approximately equal to the communication in the typical 
cluster and in Which the hub terminal in the advertisement 
distribution target cluster is more active than or approxi 
mately equal to the hub terminal in the typical cluster. In this 
case, the advertising strategy to be determined is one includ 
ing a factor to enlarge the cluster itself. Speci?cally, the 
advertising strategy to be determined is, for example, one of 
distributing an advertisement (4-1) for promoting subscrip 
tion of neW communication terminals, to communication ter 
minals formed in the periphery of the advertisement distribu 
tion target cluster. 

Communications induced by the advertisements distrib 
uted in accordance With the respective advertising strategies 
(l)-(4) described above Will be described beloW With refer 
ence to FIG. 3. Reference symbol 30C in FIG. 3 represents a 
hub terminal, 30B communication terminals formed near a 
center of a netWork in a cluster, 30A communication termi 
nals formed in the periphery of the cluster, and 30Z commu 
nication terminals not subscribed With the cluster. 
The aforementioned advertisements (1-1), (2-1) for pro 

moting use of communication at the communication termi 
nals formed near the center of the netWork in the cluster are 
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based on the strategy for bringing about communications BM 
shoWn in FIG. 3. Namely, they are advertisements for bring 
ing about communications from communication terminals 
30B formed near the hub terminal 30C, to other communica 
tion terminals in the cluster. By delivering such advertise 
ments, it becomes feasible to increase the cluster coef?cient. 

The aforementioned advertisements (1-2), (3-1) for pro 
moting use of communication at hub terminals are based on 
the strategy for bringing about communications CM shoWn in 
FIG. 3. Namely, they are advertisements for bringing about 
communications from the hub terminal 30C to communica 
tion terminals 30Z not subscribed With the cluster yet. By 
delivering such advertisements, it becomes feasible to 
decrease the average path length. 

The aforementioned advertisement (4-1) for promoting 
subscription of neW communication terminals, to the com 
munication terminals formed in the periphery of the adver 
tisement distribution target cluster is based on the strategy for 
bringing about communications AM shoWn in FIG. 3. 
Namely, it is an advertisement for bringing about communi 
cations from the communication terminals 30A formed in the 
periphery of the cluster, to communication terminals 30Z not 
subscribed With the cluster yet. By delivering such an adver 
tisement, it becomes feasible to enlarge the cluster itself. 

It is noted that the objects to be compared With the cluster 
ing coef?cient and average path length of the advertisement 
distribution target cluster are not limited to the clustering 
coef?cient and average path length of the typical cluster. For 
example, the clustering coef?cient and average path length of 
the advertisement distribution target cluster may be compared 
With a given clustering coef?cient and average path length 
preliminarily determined. This enables the clustering coe?'i 
cient and average path length of the advertisement distribu 
tion target cluster to become closer to the clustering coef? 
cient and average path length desired by a 
telecommunications carrier. 

The distribution target determiner 16 shoWn in FIG. 1 
selects and determines distribution target terminals (distribu 
tion target nodes) as targets for distribution of an advertise 
ment out of the communication terminals 30 belonging to the 
advertisement distribution target cluster, based on the degree 
distribution calculated by the degree distribution calculator 
14 and the advertising strategy determined by the advertising 
strategy determiner 15. 
HoW to determine the distribution target terminals Will be 

speci?cally described With reference to FIG. 2. When the 
advertising strategies determined by the advertising strategy 
determiner 15 are those described in (1) above, the distribu 
tion target determiner 16 determines that the distribution tar 
get terminals for distribution of the aforementioned adver 
tisement (1-1) are communication terminals included in the 
region B in FIG. 2, i.e., the communication terminals 30B 
formed near the hub terminal 30C and that the distribution 
target terminals for distribution of the aforementioned adver 
tisement (1-2) are communication terminals in the region C in 
FIG. 2, i.e., the hub terminal 30C. 
When the advertising strategy determined by the advertis 

ing strategy determiner 15 is the aforementioned advertising 
strategy described in (2) above, the distribution target deter 
miner 16 determines that the distribution target terminals for 
distribution of the aforementioned advertisement (2-1) are 
communication terminals 30 in the region B in FIG. 2, i.e., the 
communication terminals 30B formed near the hub terminal 
30C. 
When the advertising strategy determined by the advertis 

ing strategy determiner 15 is the advertising strategy 
described in (3) above, the distribution target determiner 16 
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8 
determines that the distribution target terminals for distribu 
tion of the aforementioned advertisement (3-1) are commu 
nication terminals in the region C in FIG. 2, i.e., the hub 
terminal 30C. 

Furthermore, When the advertising strategy determined by 
the advertising strategy determiner 15 is the advertising strat 
egy described in (4) above, the distribution target determiner 
16 determines that the distribution target terminals for distri 
bution of the aforementioned advertisement (4-1) are com 
munication terminals in the region A in FIG. 2, i.e., the 
communication terminals 30A formed in the periphery of the 
cluster. 
The determined target noti?er 17 shoWn in FIG. 1 noti?es 

the communication management device 20 of the determined 
target indicating that the advertisement according to the 
advertising strategy determined by the advertising strategy 
determiner 15 is to be distributed to the distribution target 
terminals determined by the distribution target determiner 1 6. 

Next, a functional con?guration of the communication 
management device 20 Will be described With reference to 
FIG. 1. As shoWn in FIG. 1, the communication management 
device 20 has an advertisement distributor 21. The commu 
nication management device 20 is provided With the afore 
mentioned communication record information database 25 
and a subscriber information database 26. 

The advertisement distributor 21 distributes the advertise 
ment according to the advertising strategy determined by the 
advertisement determining device 10, to the distribution tar 
get communication terminals 30 determined by the advertise 
ment determining device 10, based on the determined target 
noti?ed of by the advertisement determining device 10. 
A data con?guration of the subscriber information data 

base 26 Will be described The subscriber information data 
base 26 has, for example, the folloWing data items: subscriber 
identi?cation number, personal information, and agreement 
information. Subscriber identi?cation number to be stored is 
an ID for uniquely specifying a communication terminal 30 
oWned by a subscriber. Personal information to be stored is 
information about a subscriber as an individual, e.g., contact 
information of the subscriber or the like, and agreement infor 
mation to be stored is, for example, information about an 
agreement betWeen the subscriber and a telecommunications 
carrier, such as a use plan of the subscriber. 

Next, a How of an advertisement distribution process 
executed in the advertisement distributing system 1 in the 
present embodiment Will be described With reference to FIG. 
4. 

First, the cluster extractor 11 of the advertisement deter 
mining device 10 extracts a plurality of clusters, based on 
communication records betWeen communication terminals 
30 registered to join community services (step S1). 

Next, the clustering coef?cient calculator 12 of the adver 
tisement determining device 10 selects an advertisement dis 
tribution target cluster out of the plurality of clusters extracted 
by the cluster extractor 11 and calculates a clustering coef? 
cient, based on communication records betWeen communi 
cation terminals 30 belonging to this advertisement distribu 
tion target cluster (step S2). 

Next, the average path length calculator 13 of the adver 
tisement determining device 10 calculates average path 
lengths of respective communication terminals 30, based on 
the communication records betWeen the communication ter 
minals 30 belonging to the advertisement distribution target 
cluster, and obtains an average of all the calculated average 
path lengths to calculate an average path length of the adver 
tisement distribution target cluster (step S3). 
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Next, the degree distribution calculator 14 of the advertise 
ment determining device 10 calculates a degree distribution, 
based on the communication records betWeen the communi 
cation terminals 30 belonging to the advertisement distribu 
tion target cluster (step S4). 

Next, the advertising strategy determiner 15 of the adver 
tisement determining device 10 determines an advertising 
strategy, based on the clustering coe?icient calculated by the 
clustering coe?icient calculator 12 and the average path 
length calculated by the average path length calculator 13, 
and the distribution target determiner 16 determines distribu 
tion target terminals, based on the degree distribution calcu 
lated by the degree distribution calculator 14 and the adver 
tising strategy determined by the advertising strategy 
determiner (step S5). This process of determining the adver 
tising strategy and distribution target terminals (advertising 
strategy and distribution target terminal determining process) 
Will be described later in detail. 

Next, the determined target noti?er 17 of the advertisement 
determining device 10 noti?es the communication manage 
ment device of the distribution target terminals determined by 
the distribution target determiner 16 and the advertising strat 
egy determined by the advertising strategy determiner 15 
(step S6). 

Next, the advertisement distributor 21 of the communica 
tion management device 20 distributes an advertisement 
according to the advertising strategy to the distribution target 
communication terminals 30, based on the target noti?ed of 
by the advertisement determining device 10 (step S7). 

The How of the aforementioned advertising strategy and 
distribution target terminal determining process Will be 
described beloW With reference to FIG. 5. 

First, the advertising strategy determiner 15 of the adver 
tisement determining device 10 calculates the clustering 
coe?icient and average path length of the typical cluster (step 
S51). 

Next, the advertising strategy determiner 15 of the adver 
tisement determining device 10 compares the clustering coef 
?cient and average path length of the advertisement distribu 
tion target cluster With the clustering coe?icient and average 
path length of the typical cluster and determines that a pre 
determined advertising strategy according to the result of the 
comparison is the advertising strategy for the advertisement 
distribution target cluster (step S52). 

Next, the distribution target determiner 16 of the advertise 
ment determining device 10 selects and determines the dis 
tribution target terminals as targets for distribution of the 
advertisement out of the communication terminals 3 0 belong 
ing to the advertisement distribution target cluster, based on 
the degree distribution calculated by the degree distribution 
calculator 14 and the advertising strategy determined by the 
advertising strategy determiner 15 (step S53). 

In the advertisement distributing system 1 of the present 
embodiment, as described above, the cluster extractor 11 
forms a plurality of clusters in consideration of communica 
tion records betWeen communication terminals 30, and the 
clustering coe?icient calculator 12 calculates the clustering 
coe?icient indicating a use state of communication in the 
advertisement distribution target cluster; therefore, it 
becomes feasible to grasp the use state of communication in 
the advertisement distribution target cluster. 

The average path length calculator 13 calculates the aver 
age path lengths of the respective communication terminals 
30 belonging to the advertisement distribution target cluster, 
and it thus becomes feasible to grasp the structure of commu 
nication relationship among the communication terminals 30 
belonging to the advertisement distribution target cluster. 
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10 
The degree distribution calculator 14 calculates the degree 

distribution indicating terminal counts for respective corre 
spondent counts of each of the communication terminals 30 
belonging to the advertisement distribution target cluster, and 
it thus becomes feasible to grasp the distribution of corre 
spondent counts of the respective communication terminals 
30 belonging to the advertisement distribution target cluster. 
The advertising strategy determiner 15 determines the 

advertising strategy in consideration of the clustering coef? 
cient and average path length, and it thus becomes feasible to 
determine the advertising strategy according to the use state 
of communication and the communication relationship 
among the communication terminals 30. 
The distribution target determiner 16 determines the dis 

tribution target terminals 30 in consideration of the degree 
distribution and the advertising strategy, and it thus becomes 
feasible to determine the distribution target terminals 30 
matching the advertising strategy, in consideration of the 
correspondent counts of the respective communication termi 
nals 30. 
The advertisement distributor 21 distributes the advertise 

ment corresponding to the advertising strategy to the distri 
bution target terminals 30. This enables the advertisement 
corresponding to the advertising strategy determined accord 
ing to the use state of communication and the communication 
relationship among the communication terminals, to be dis 
tributed to the distribution target terminals 30 determined in 
consideration of the correspondent counts of the respective 
communication terminals 30, and it is thus feasible to appro 
priately distribute the advertisement about the communica 
tion service, i.e., the advertisement about promotion of sub 
scription or promotion of use. 

In the above-described embodiment, the functions of the 
advertisement distributing system 1 are arranged as dispersed 
to the advertisement determining device 10 and the commu 
nication management device 20, but the con?guration for 
implementing each of the functions is not limited to this. 
Namely, all the functions may be arranged together in a single 
device, or the functions may be further distributed to three or 
more devices. In the case Where all the functions are arranged 
together in a single device, there is no need for provision of 
the aforementioned determined target noti?er 17, and the 
advertisement distributor 21 is arranged just to distribute the 
advertisement. 
The advertising strategy and distribution target terminals 

are determined based on the clustering coef?cient, average 
path length, and degree distribution at the present time, but the 
method of determining the advertising strategy and distribu 
tion target terminals is not limited to this. For example, they 
may be determined as folloWs: clustering coe?icients, aver 
age path lengths, and degree distributions calculated in the 
past are accumulated and the advertising strategy and distri 
bution target terminals are determined based on the accumu 
lated information. 

What is claimed is: 
1. An advertisement distributing system comprising: 
cluster extracting means for extracting a plurality of clus 

ters, based on communication records betWeen nodes at 
a plurality of nodes; 

clustering coef?cient calculating means for, based on com 
munication records betWeen nodes belonging to one 
cluster extracted by the cluster extracting means, calcu 
lating a clustering coe?icient indicating a use state of 
communication in said one cluster; 

average path length calculating means for calculating an 
average path length betWeen nodes belonging to said one 
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cluster, based on the communication records between 
the nodes belonging to the one cluster; 

degree distribution calculating means for calculating a 
degree distribution indicating node counts for respective 
correspondent counts of the nodes belonging to said one 
cluster, based on the communication records betWeen 
the nodes belonging to the one cluster; 

advertising strategy determining means for selecting and 
determining at least one advertising strategy from a plu 
rality of advertising strategies, based on the clustering 
coe?icient calculated by the clustering coe?icient cal 
culating means, the average path length calculated by 
the average path length calculating means and respective 
predetermined values, the respective predetermined val 
ues being a clustering coef?cient and an average path 
length in a cluster Whose node count is maximum out of 
other clusters extracted by the cluster extracting means; 

distribution target determining means for selecting and 
determining a distribution target node as a target for 
distribution of an advertisement from the nodes belong 
ing to the one cluster, based on the degree distribution 
calculated by the degree distribution calculating means 
and the at least one advertising strategy determined by 
the advertising strategy determining means; and 

distributing means for distributing the advertisement cor 
responding to the at least one advertising strategy deter 
mined by the advertising strategy determining means, to 
the distribution target node determined by the distribu 
tion target determining means. 

2. An advertisement distributing system according to claim 
1, Wherein the advertising strategy determining means selects 
the at least one advertising strategy including a factor to 
enable the clustering coe?icient calculated by the clustering 
coe?icient calculating means and the average path length 
calculated by the average path length calculating means to 
become closer to the respective predetermined values. 

3. An advertisement distributing method comprising the 
folloWing steps executed by a computer: 

a cluster extracting step of extracting a plurality of clusters, 
based on communication records betWeen nodes at a 
plurality of nodes; 

a clustering coe?icient calculating step of based on com 
munication records betWeen nodes belonging to one 
cluster extracted in the cluster extracting step, calculat 
ing a clustering coef?cient indicating a use state of com 
munication in said one cluster; 

an average path length calculating step of calculating an 
average path length betWeen nodes belonging to said one 
cluster, based on the communication records betWeen 
the nodes belonging to the one cluster; 

a degree distribution calculating step of calculating a 
degree distribution indicating node counts for respective 
correspondent counts of the nodes belonging to said one 
cluster, based on the communication records betWeen 
the nodes belonging to the one cluster; 

an advertising strategy determining step of selecting and 
determining at least one advertising strategy from a plu 
rality of advertising strategies, based on the clustering 
coe?icient calculated in the clustering coe?icient calcu 
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lating step, the average path length calculated in the 
average path length calculating step and respective pre 
determined values, the respective predetermined values 
being a clustering coef?cient and an average path length 
in a cluster Whose node count is maximum out of other 
clusters extracted by the cluster extracting step; 

a distribution target determining step of selecting and 
determining a distribution target node as a target for 
distribution of an advertisement from the nodes belong 
ing to the one cluster, based on the degree distribution 
calculated in the degree distribution calculating step and 
the at least one advertising strategy determined in the 
advertising strategy determining step; and 

a distributing step of distributing the advertisement corre 
sponding to the at least one advertising strategy deter 
mined in the advertising strategy determining step, to the 
distribution target node determined in the distribution 
target determining step. 

4. An advertisement distributing system comprising: 
a cluster extractor con?gured to extract a plurality of clus 

ters, based on communication records betWeen nodes at 
a plurality of nodes; 

a clustering coe?icient calculator con?gured to calculate, 
based on communication records betWeen nodes 
belonging to one cluster extracted by the cluster extrac 
tor, a clustering coef?cient indicating a use state of com 
munication in said one cluster; 

an average path length calculator con?gured to calculate an 
average path length betWeen nodes belonging to said one 
cluster, based on the communication records betWeen 
the nodes belonging to the one cluster; 

a degree distribution calculator con?gured to calculate a 
degree distribution indicating node counts for respective 
correspondent counts of the nodes belonging to said one 
cluster, based on the communication records betWeen 
the nodes belonging to the one cluster; 

an advertising strategy determiner con?gured to select and 
determine at least one advertising strategy from a plu 
rality of advertising strategies, based on the clustering 
coe?icient calculated by the clustering coef?cient cal 
culator, the average path length calculated by the aver 
age path length calculator and respective predetermined 
values, the respective predetermined values being a clus 
tering coe?icient and an average path length in a cluster 
Whose node count is maximum out of other clusters 
extracted by the cluster extractor; 

a distribution target determiner con?gured to select and 
determine a distribution target node as a target for dis 
tribution of an advertisement from the nodes belonging 
to the one cluster, based on the degree distribution cal 
culated by the degree distribution calculator and the at 
least one advertising strategy determined by the adver 
tising strategy determiner; and 

a distributor con?gured to distribute the advertisement cor 
responding to the at least one advertising strategy deter 
mined by the advertising strategy determiner, to the dis 
tribution target node determined by the distribution 
target determiner. 

* * * * * 


