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Location Information Processing Method and Apparatus

Technical Field

[01] Multiple embodiments disclosed by the specification relate to the technical field of the Internet, and in
particular, to a method and an apparatus for location information processing.

Background

[02] Along with the development of the Internet technologies, people make payments increasingly more
often by scanning codes in the process of using a service provided by merchants. There are typically two types
of payments through scanning codes, i.e., one is that a merchant uses a code scanner to scan a user’s two-
dimensional code/barcode, and the other one is that a user uses a terminal to scan a merchant’s two-
dimensional code.

[03] Typically, an offline merchant is required to use a merchant two-dimensional code only at a brick and
mortar store. However, some offline merchants are still using merchant two-dimensional codes in an illegal
manner. For example, the merchant two-dimensional codes are used online. Therefore, to urge offline
merchants to use merchant two-dimensional codes in a legal manner, a reliable method needs to be provided
for identifying the real situation of an offline merchant using a merchant two-dimensional code.

Summary

[04] The specification describes a location information processing method, comprising clustering location
information of users in transaction information into at least one area, and determining a service dispersity of
the service provided by an offline service provider according to the number of areas and transaction attributes
corresponding to respective areas, thereby achieving efficient and reliable identification of the real situation of
an offline service provider using a payment two-dimensional code thereof.

[05] According to a first aspect, a location information processing method is provided, comprising:

[06] obtaining transaction information of a plurality of users using a service provided by a service
provider, the transaction information comprising a plurality of pieces of location information of the plurality of
users;

[07] clustering the plurality of pieces of location information into at least one area;

[08] determining a transaction attribute corresponding to each area in the at least one area, the transaction
attribute comprising the number of users in a corresponding area and/or the number of transactions of users
using the service in the corresponding area; and

[09] determining a service dispersity of the service provided by the service provider according to the
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number of areas in the at least one area and the transaction attributes corresponding to each area.

[10] In a possible implementation, the obtaining transaction information of a plurality of users using a
service provided by a service provider comprises:

[11] obtaining transaction information of the plurality of users using the service provided by the service
provider within a pre-determined period.

[12] In a possible implementation, before the clustering the plurality of pieces of location information into
at least one area, the method further comprises:

[13] removing location information exceeding a pre-determined range from the plurality of pieces of
location information.

[14] In a possible implementation, the clustering the plurality of pieces of location information into at least
one area comprises:

[15] using a GEOHASH algorithm or a DBSCAN algorithm to cluster the plurality of pieces of location
information into the at least one area.

[16] In a possible implementation, the determining a service dispersity of the service provided by the
service provider comprises:

[17] determining, according to an information entropy value of the transaction attribute, the service
dispersity of the service provided by the service provider.

[18] In a possible implementation, the determining a service dispersity of the service provided by the

service provider comprises determining the service dispersity using the following equation:

= Z *ln<z )

ln(m)

Spread(b;) =

[19] where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number of areas,
b; represents a transaction attribute corresponding to the i™ area, and b; represents a transaction attribute
corresponding to the j‘h area.

[20] In a possible implementation, the determining a service dispersity of the service provided by the
service provider comprises determining the service dispersity using the following equation:

b 2
1- Zl 1<2 )

1
m

Spread(b;) =

[21] where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number of areas,
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b; represents a transaction attribute corresponding to the i"™ area, and bj represents a transaction attribute

corresponding to the j‘h area.

[22] In a possible implementation, the location information comprises latitude and longitude information.
[23] According to a second aspect, a location information processing apparatus is provided, comprising:
[24] an obtaining unit configured to obtain transaction information of a plurality of users using a service
provided by a service provider, the transaction information comprising a plurality of pieces of location
information of the plurality of users;

[25] a clustering unit configured to cluster the plurality of pieces of location information into at least one
area;

[26] a determining unit configured to determine a transaction attribute corresponding to each area in the at
least one area, the transaction attribute comprising the number of users in a corresponding area and/or the
number of transactions of users using the service in the corresponding area; and

[27] a processing unit configured to determine a service dispersity of the service provided by the service
provider according to the number of areas in the at least one area and the transaction attributes corresponding
to each area.

[28] In a possible design, the obtaining unit is configured to:

[29] obtain transaction information of the plurality of users using the service provided by the service
provider within a pre-determined period.

[30] In a possible design, the apparatus further comprises:

[31] a removing unit configured to remove location information exceeding a pre-determined range from
the plurality of pieces of location information.

[32] In a possible design, the clustering unit is configured to:

[33] use a GEOHASH algorithm or a DBSCAN algorithm to cluster the plurality of pieces of location
information into the at least one area.

[34] In a possible design, the processing unit is configured to:

[35] determine, according to an information entropy value of the transaction attribute, the service
dispersity of the service provided by the service provider.

[36] In a possible design, the processing unit is configured to determine the service dispersity using the

following equation:
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[37] where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number of areas,
b; represents a transaction attribute corresponding to the i™ area, and b; represents a transaction attribute
corresponding to the jlh area.

[38] In a possible design, the processing unit is configured to determine the service dispersity using the

b 2
1 Z”(E 5)
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m

following equation:

Spread(b;) =

[39] where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number of areas,

b; represents a transaction attribute corresponding to the i™ area, and b; represents a transaction attribute

corresponding to the jlh area.

[40] In a possible design, the location information obtained by the obtaining unit comprises latitude and
longitude information.

[41] According to a third aspect, a computer readable storage medium is provided, which stores a
computer program, and the computer program, when executed in a computer, causes the computer to
implement the method according to any one of the implementations in the first aspect above.

[42] According to a fourth aspect, a computing device is provided, comprising a memory and a processor,
the memory storing executable code, and the processor, when executing the executable code, implementing the
method according to any one of the implementations in the first aspect above.

[43] According to the location information processing method of the specification, transaction information
of a plurality of users using a service provided by a service provider is obtained, a plurality of pieces of
location information of the plurality of users included in the transaction information are clustered into at least
one area, and a transaction attribute corresponding to each area in the at least one area is determined. Then, a
service dispersity of the service provided by a service provider is determined according to the number of areas
and transaction attributes corresponding to respective areas, thereby achieving efficient and reliable
identification of the real situation of an offline service provider using a payment two-dimensional code

thereof.
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Brief Description of the Drawings

[44] To more clearly describe the technical solutions of multiple embodiments disclosed by the
specification, the accompanying drawings to be used in the description of the embodiments will be briefly
introduced. Apparently, the accompanying drawings in the description below are merely multiple
embodiments disclosed by the specification. To those skilled in the art, other drawings may be obtained based
on these accompanying drawings without creative effort.

[45] FIG. 1 is a schematic diagram of an application scenario of a location information processing method
according to some embodiments disclosed by the specification;

[46] FIG. 2 is a flow chart of a location information processing method according to some embodiments
disclosed by the specification;

[47] FIG. 3 is a schematic diagram of clustering location information into an area according to some
embodiments disclosed by the specification;

[48] FIG. 4 is another schematic diagram of clustering location information into an area according to some
embodiments disclosed by the specification; and

[49] FIG. 5 is a schematic structural diagram of a location information processing apparatus according to
some embodiments disclosed by the specification.

Detailed Description

[50] Multiple embodiments disclosed by the specification will be described below with reference to the
accompanying drawings.

[51] FIG. 1 is a schematic diagram of an application scenario of a location information processing method
according to some embodiments disclosed by the specification. The entity that implements the method may be
a server. In FIG. 1, the server (e.g., the server may be a server of an Alipay application) obtains transaction
information (e.g., the transaction information may comprise location information of the user) of a plurality of
users using a service (e.g., the service may be a product service) provided by a service provider (e.g., the
service provider may be an offline service provider that provides a two-dimensional code of the service
provider to the user), and then employs the location information processing method according to multiple
embodiments disclosed by the specification to cluster (e.g., the clustering may be implemented by using the
GEOHASH algorithm) the obtained plurality of pieces of location information (e.g., the location information
may be latitude and longitude information of a user terminal) into at least one area (e.g., the at least one area

may comprise a plurality of areas having different area numbers). Then, the server determines a transaction
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attribute (e.g., the transaction attribute may comprise the number of users in a corresponding area)
corresponding to each area, and determines service dispersity (e.g., the lower the service dispersity, the more
likely the service provider uses the payment two-dimensional code thereof in a legal manner; otherwise, the
less likely the service provider uses the payment two-dimensional code thereof in a legal manner) according to
the number of areas and transaction attributes corresponding to respective areas.

[52] According to the location information processing method disclosed by the specification, transaction
information of a plurality of users using a service provided by a service provider is obtained, a plurality of
pieces of location information of the plurality of users included in the transaction information are clustered
into at least one area, and a transaction attribute corresponding to each of the at least one area is determined.
Then, a service dispersity of the service provided by the service provider is determined according to the
number of areas and transaction attributes corresponding to respective areas, thereby achieving efficient and
reliable identification of the real situation that an offline service provider using a payment two-dimensional
code thereof.

[53] FIG. 2 is a flow chart of a location information processing method according to some embodiments of
the specification. The entity that implements the method may be a device having processing capabilities: a
server, a system, an apparatus, or a software platform, such as the server in FIG. 1. As shown in FIG. 2, the
method includes, for example, the following steps.

[54] In Step S210, transaction information of a plurality of users using a service provided by a service
provider is obtained, the transaction information including a plurality of pieces of location information of the
plurality of users.

[55] For example, the service provider may provide a payment two-dimensional code of the service
provider to a user. The user may use a terminal to scan the payment two-dimensional code of the service
provider and complete the payment to the service the user used. Accordingly, the server obtains transaction
information of a plurality of users using the service provided by the service provider, and the transaction
information includes a plurality of pieces of location information of the plurality of users. Here, the plurality
of pieces of location information may be location information collected from a plurality of terminals of the
plurality of users via the Location Based Service (LBS), and the location information may include latitude and
longitude information.

[56] In some embodiments, the obtaining transaction information of a plurality of users using a service

provided by a service provider may include: obtaining transaction information of the plurality of users using a
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service provided by the service provider within a pre-determined period. Here, the pre-determined period may
be any pre-set time period, e.g., within the latest one week, within the latest one month, or the like.

[57] It should be noted that the transaction information may further include a service provider identifier of
the service provider (e.g., a name of the service provider, a social credit code of the service provider, a service
provider number in the server, and the like), a user identifier of the user (e.g., a telephone number, an ID
number, a user number in the server, and the like), and an order ID of the transaction.

[58] In some embodiments, the transaction information of a user using a service provided by a service
provider may include: latitude and longitude information of the user (e.g., a latitude of 39°54'25.70” north and
a longitude of 116°23'28.49” east), a telephone number of the user (e.g., 12312345678), a social credit code of
the service provider (e.g., 911101086615511250), and an order ID (e.g., 123454321).

[59] In Step S220, the plurality of pieces of location information are clustered into at least one area.

[60] For example, a clustering algorithm is used to cluster the plurality of pieces of location information
into at least one area. Here, the clustering algorithm may be the GEOHASH algorithm or DBSCAN algorithm,
which is not limited in the specification.

[61] In some embodiments, the GEOHASH algorithm is used to convert the plurality of pieces of location
information into a GEOHASH grid, and determine a grid number for each piece of the location information.
[62] For example, the transaction information obtained from the server in Step S210 comprises 100
latitude and longitude coordinates. After the GEOHASH algorithm is used to convert the 100 latitude and
longitude coordinates into a GEOHASH grid, as shown in FIG. 3, the grid numbers of 99 latitude and
longitude coordinates thereof are WX4DX, and the grid number of the remaining 1 latitude and longitude
coordinate is WX4F2. In this way, the above 100 pieces of location information are clustered into two areas.
[63] For another example, the transaction information obtained from the server in Step S210 comprises 20
latitude and longitude coordinates. After the GEOHASH algorithm is used to convert the 20 latitude and
longitude coordinates into a GEOHASH grid, as shown in FIG. 4, every two latitude and longitude coordinates
have the same the grid number, and the obtained 10 grid numbers are, WX4G01, WX4G02, WX4HO03,
WX4H04, WX4105, WX4106, WX4J07, WX4J08, WX4K09, and WX4K10, respectively. In this way, the
above 20 pieces of location information are clustered into 10 areas.

[64] In some other embodiments, the DBSCAN algorithm is used to cluster the plurality of pieces of
location information, and determine an area number for each piece of the location information. The DBSCAN

algorithm is a clustering algorithm based on density. Unlike partitioning and hierarchical clustering methods,



10

15

20

25

30

this algorithm defines a cluster to be a maximum set of densely connected points, which can partition an area
of a high enough density into clusters and can identify clusters of any shape in a space database with noise.
For example, according to the DBSCAN algorithm, all location points are first marked as core points, border
points, or noise points, and the noise points thereof are deleted. Then, a side is assigned between all core
points with a distance within a preset parameter, each group of connected core points forms a cluster, and each
border point is allocated into one cluster of a core point associated therewith, thereby completing the
clustering of location points.

[65] It should be understood that the precision of areas (e.g., a size of an area) obtained from clustering
may be controlled by adjusting parameters of a clustering algorithm. For example, an encoding bit number for
encoding location information in the GEOHASH algorithm may be controlled to control the precision of areas.
In one example, the higher the encoding bit number of location information, the more precise the obtained area
range is. In another example, the precision of areas may be controlled by controlling the length of neighboring
area radius € in the DBSCAN algorithm. In one example, the smaller the value of the input neighboring area
radius ¢, the more precise the obtained area range is.

[66] Then, in Step S230, determine a transaction attribute corresponding to each area in the at least one
area.

[67] For example, the server determines a transaction attribute corresponding to each area, and the
transaction attribute may comprise the number of transactions of users using the service in the corresponding
area. In one example, the server may determine the number of transactions according to the amount of
transaction information. Alternatively, the transaction information obtained in Step S210 may comprise an
order number of a transaction, and accordingly, the server may determine the number of transactions
corresponding to each area according to the number of order numbers.

[68] In one example, a plurality of pieces of location information are clustered into two areas in Step S220,
the number of order numbers corresponding to one of the areas is 99, and the number of order numbers
corresponding to the other areas is 1. Accordingly, it may be determined that the numbers of transactions
corresponding to these two areas are 99 and 1, respectively.

[69] In some embodiments, the transaction attribute may comprise the number of users in a corresponding
area. For example, the transaction information obtained in Step S210 may comprise a user identifier of a user,
and the server may determine the number of users corresponding to each area according to the number of

different user identifiers.
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[70] In one example, a plurality of pieces of location information are clustered into 10 areas in Step S220,
the number of different user identifiers corresponding to each of the areas is 2. Accordingly, it may be
determined that the number of users corresponding to each of the areas is 2.

[71] After the location information is clustered into at least one area in Step S220, and after the transaction
attribute corresponding to each area is determined in Step S230, subsequently in Step S240, determine a
service dispersity of the service provided by the service provider according to the number of areas in the
clustered at least one area and the transaction attribute corresponding to each area.

[72] For example, the transaction attribute may comprise the number of transactions and/or the number of
users. Accordingly, the service dispersity of the service provided by the service provider may be determined
according to the number of areas and the number of transactions corresponding to each area. Alternatively, the
service dispersity of the service provided by the service provider may be determined according to the number
of areas and the number of users corresponding to each area. Alternatively, a first service dispersity may be
determined according to the number of areas and the number of transactions corresponding to each area, and a
second service dispersity may be determined according to the number of areas and the number of users
corresponding to each area. Then, the service dispersity of the service provided by the service provider may be
determined in a comprehensive manner by combining the first service dispersity and the second service
dispersity (e.g., the service dispersity may be equal to an average of the first service dispersity and the second
service dispersity). Furthermore, the real situation of the service provider using the payment two-dimensional
code thereof may be determined according to the service dispersity. It is more likely that the service provider
uses the payment two-dimensional code thereof in a legal manner if the determined service dispersity is lower.
The risk of the service provider using the payment two-dimensional code thereof in an illegal manner is higher
if the determined service dispersity is higher.

[73] In some embodiments, the determining a service dispersity of the service provided by the service
provider may comprise: determining, according to an information entropy value of the transaction attribute,
the service dispersity of the service provided by the service provider.

[74] Here, the equation for calculating an information entropy value may be as follows:

_ym _ bj b;
H(b) = X2, Z}Zlbj*lIl(Z}Zlb]’) M

[75] In the equation above, H(b;) represents an information entropy value of a transaction attribute,
i,j =1,..,m mrepresents the number of areas, b; represents a transaction attribute corresponding to the i"

area, and b; represents a transaction attribute corresponding to the j™ area.
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[76] In some embodiments, the service dispersity of the service may be calculated, according to the

calculation method for an information entropy value, by using the following equation:

bs b:
M —=m— >|<ln<—l >
i=17ym 5. m .
Ej:l b] Zj=1 b]

In(m)

Spread(b;) = ()

[771 In the equation above, Spread(b;) represents the service dispersity, Spread(b;) € [0,1], i,j =
1, ..., m, m represents the number of areas, b; represents a transaction attribute corresponding to the i"™ area,
and b; represents a transaction attribute corresponding to the jth area.

[78] Furthermore, the real situation of the service provider using the payment two-dimensional code
thereof may be determined according to the service dispersity that is calculated according to Equation (2). For
example, when the resulted service dispersity approximates more closely to 1 and the average transaction
attribute on each area is smaller than a predetermined value (e.g., 3), it indicates that users of the service are
more dispersed and more random, and then it is very likely that the service provider uses the two-dimensional
code thereof outside of its offline stores. Therefore, the risk of the service provider using the payment two-
dimensional code thereof in an illegal manner is higher. When the resulted service dispersity approximates
more closely to 0, it indicates that users of the service are more concentrated, and it is more likely that the
service provider uses the payment two-dimensional code thereof in a legal manner.

[79] In one example, the transaction attribute may include the number of transactions, then b; and b;
represent the number of transactions corresponding to the i™ area and the jlh area, respectively, and a
predetermined value of an average number of transactions is 3. For example, the location information is
clustered into two areas in Step S220, and it is determined in Step S230 that the numbers of transactions
corresponding to these two areas are 99 and 1, respectively, i.e., m = 2, and b; = 99, b, = 1. Accordingly, the
service dispersity obtained according to Equation (2) is 0.08, and therefore, the possibility that the service
provider uses the payment two-dimensional code thereof in a legal manner is high.

[80] In another example, the transaction attribute may include the number of users, then b; and b; represent
the number of users corresponding to the i"™ area and the jth area, respectively, and a predetermined value of an
average number of users is 3. For example, the location information is clustered into 10 areas in Step S220,
and it is determined in Step S230 that the numbers of users corresponding to these 10 areas are all 2, i.e.,
m =10, and b; = 2,i = 1, ...,10. Accordingly, the service dispersity obtained according to Equation (2) is 1,
and the average transaction attribute is 2 (< 3). The risk of the service provider using the payment two-

dimensional code thereof in an illegal manner is high.
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[81] In some other embodiments, determining a service dispersity of the service provided by the service
provider may include: inputting the transaction attributes and the number of areas into Equation (3) based on a

calculation principle of Gini coefficient, and using an output result as the service dispersity.

b; 2
_ 1_Zi:1<2;n=1bj)
Spread(b;)) = ——+—"~— (3)

[82] In the equation above, Spread(b;) represents the service dispersity, Spread(b;) € [0,1], i,j =
1,...,m, m represents the number of areas, b; represents a transaction attribute corresponding to the i area,
and b; represents a transaction attribute corresponding to the jth area.

[83] The above description of the process of determining the service dispersity according to Equation (2)
may be referenced for the process of determining the service dispersity according to Equation (3), which will
not be elaborated herein.

[84] It should be noted that, before Step S220, the method may further comprise: removing location
information exceeding a pre-determined range from the location information of users. Accordingly, Step S220
may comprise: after the location information exceeding the pre-determined range is removed from the location
information obtained in Step S210, clustering the remaining location information into at least one area.

[85] In one example, the location information comprises latitude and longitude information, and the pre-
determined range of location information covers: a longitude range of [-180°, 180°] and a latitude range of [-
90°, 90°]. For example, the location information obtained in Step S210 comprises the latitude and longitude of
(200°, 50°), which is then removed from the obtained location information.

[86] In addition, in Step S240, Equation (1) may be used directly to calculate the service dispersity of the
service provided by the service provider. Accordingly, for a service provider with a high number of areas, the
upper limit of the service dispersity for determining whether the service provider uses the two-dimensional
code thereof in a legal manner is increased correspondingly.

[87] It can be seen from the above description that, according to the location information processing
method of multiple embodiments disclosed by the specification, transaction information of a plurality of users
using a service provided by a service provider is obtained, a plurality of pieces of location information of the
plurality of users included in the transaction information are clustered into at least one area, and a transaction
attribute corresponding to each area in the at least one area is determined. Then, a service dispersity of the
service provided by a service provider is determined according to the number of areas and transaction

attributes corresponding to respective areas, thereby achieving efficient and reliable identification of the real
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situation of an offline service provider using a payment two-dimensional code thereof.

[88] Corresponding to the above-described location information processing method, multiple embodiments
disclosed by the specification further provide a location information processing apparatus. As shown in FIG. 5,
the apparatus comprises:

[89] an obtaining unit 510 configured to obtain transaction information of a plurality of users using a
service provided by a service provider, the transaction information comprising a plurality of pieces of location
information of the plurality of users;

[90] a clustering unit 520 configured to cluster the plurality of pieces of location information into at least
one area;

[91] a determining unit 530 configured to determine a transaction attribute corresponding to each area in
the at least one area, the transaction attribute comprising the number of users in a corresponding area and/or
the number of transactions of users using the service in the corresponding area; and

[92] a processing unit 540 configured to determine a service dispersity of the service provided by the
service provider according to the number of areas in the at least one area and the transaction attributes
corresponding to respective areas.

[93] In a possible design, the obtaining unit 510 is configured, for example, to:

[94] obtain transaction information of the users using a service provided by the service provider within a
pre-determined period.

[95] In a possible design, the apparatus further comprises:

[96] a removing unit 550 configured to remove location information exceeding a pre-determined range
from the location information.

[97] In a possible design, the clustering unit 520 is configured, for example, to:

[98] use the GEOHASH algorithm or DBSCAN algorithm to cluster the plurality of pieces of location
information into at least one area.

[99] In a possible design, the processing unit 540 is configured, for example, to:

[100] determine, according to an information entropy value of the transaction attribute, the service
dispersity of the service provided by the service provider.

[101] In a possible design, the processing unit 540 is configured to determine the service dispersity using

the following equation:
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[102] where Spread(b;) represents the service dispersity, i,j = 1, ...,m, m represents the number of areas,
b; represents a transaction attribute corresponding to the i™ area, and b; represents a transaction attribute
corresponding to the jlh area.

[103] In a possible design, the processing unit 540 is configured to determine the service dispersity using

b 2
1 Z”(E 5)

1__
m

the following equation:

Spread(b;) =

[104] where Spread(b;) represents the service dispersity, i,j = 1, ...,m, m represents the number of areas,

b; represents a transaction attribute corresponding to the i™ area, and b; represents a transaction attribute

corresponding to the jlh area.

[105] In a possible design, the location information obtained by the obtaining unit 510 comprises latitude
and longitude information.

[106] It can be seen from the above description that, according to the location information processing
apparatus of multiple embodiments disclosed by the specification, the obtaining unit 510 obtains transaction
information of a plurality of users using a service provided by a service provider, the clustering unit 520
clusters a plurality of pieces of location information of the plurality of users included in the transaction
information into at least one area, and the determining unit 530 determines a transaction attribute
corresponding to each area in the at least one area. Then, the processing unit 540 determines a service
dispersity of the service provided by a service provider according to the number of areas and transaction
attributes corresponding to respective areas, thereby achieving efficient and reliable identification of the real
situation of an offline service provider using a payment two-dimensional code thereof.

[107] Those skilled in the art should be aware that, in the above-described one or more examples, the
functions described in multiple embodiments disclosed by the specification may be implemented by hardware,
software, firmware, or any combination thereof. When implemented by software, these functions may be
stored in a computer readable medium or transmitted as one or more instructions or code on the computer
readable medium.

[108] The above-described embodiments further describe in detail the objectives, technical solutions and

13



advantageous effects of multiple embodiments disclosed by the specification. It should be understood that the
description above is merely implementation manners of multiple embodiments disclosed by the specification,
and is not used to limit the protection scope of multiple embodiments disclosed by the specification. Any
modification, equivalent substitution, and improvement made on the basis of the technical solutions of
multiple embodiments disclosed by the specification shall fall within the protection scope of multiple

embodiments disclosed by the specification.
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CLAIMS

1. A location information processing method, comprising:

obtaining transaction information of a plurality of users using a service provided by a
service provider, the transaction information comprising a plurality of pieces of location
information of the plurality of users;

clustering the plurality of pieces of location information into at least one area;

determining a transaction attribute corresponding to each area in the at least one area, the
transaction attribute comprising the number of users in a corresponding area and/or the number
of transactions of users using the service in the corresponding area; and

determining a service dispersity of the service provided by the service provider according to
the number of areas in the at least one area and the transaction attribute corresponding to each
area.

2. The method according to claim 1, wherein the obtaining transaction information of a
plurality of users using a service provided by a service provider comprises:

obtaining transaction information of the plurality of users using the service provided by the
service provider within a pre-determined period.

3. The method according to claim 1, wherein, before the clustering the plurality of pieces of
location information into at least one area, the method further comprises:

removing location information exceeding a pre-determined range from the plurality of
pieces of location information.

4. The method according to claim 1, wherein the clustering the plurality of pieces of
location information into at least one area comprises:

using a GEOHASH algorithm or a DBSCAN algorithm to cluster the plurality of pieces of
location information into the at least one area.

5. The method according to claim 1, wherein the determining a service dispersity of the

service provided by the service provider comprises:
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determining, according to an information entropy value of the transaction attribute, the
service dispersity of the service provided by the service provider.

6. The method according to claim 5, wherein the determining a service dispersity of the
service provided by the service provider comprises determining the service dispersity using the

following equation:

m bi < b; )

m B n(=2i—

SN b\ b
In(m)

Spread(b;) =

where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number
of areas, b; represents a transaction attribute corresponding to the i"™ area, and b; represents a
transaction attribute corresponding to the j ™ area.

7. The method according to claim 1, wherein the determining a service dispersity of the
service provided by the service provider comprises determining the service dispersity using the

following equation:

1-3ym <L>2
= Z;‘n=1b1'

1
m

Spread(b;) =

where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number
of areas, b; represents a transaction attribute corresponding to the i™ area, and b; represents a
transaction attribute corresponding to the j ™ area.

8. The method according to any one of claims 1 to 7, wherein the location information
comprises latitude and longitude information.

9. A location information processing apparatus, comprising:

an obtaining unit configured to obtain transaction information of a plurality of users using a
service provided by a service provider, the transaction information comprising a plurality of

pieces of location information of the plurality of users;
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a clustering unit configured to cluster the plurality of pieces of location information into at
least one area;

a determining unit configured to determine a transaction attribute corresponding to each
area in the at least one area, the transaction attribute comprising the number of users in a
corresponding area and/or the number of transactions of users using the service in the
corresponding area; and

a processing unit configured to determine a service dispersity of the service provided by the
service provider according to the number of areas in the at least one area and the transaction
attribute corresponding to each area.

10. The apparatus according to claim 9, wherein the obtaining unit is configured to:

obtain transaction information of the plurality of users using the service provided by the
service provider within a pre-determined period.

11. The apparatus according to claim 9, further comprising:

a removing unit configured to remove location information exceeding a pre-determined
range from the plurality of pieces of location information.

12. The apparatus according to claim 9, wherein the clustering unit is configured to:

cluster the plurality of pieces of location information into the at least one area by using a
GEOHASH algorithm or a DBSCAN algorithm.

13. The apparatus according to claim 9, wherein the processing unit is configured to:

determine, according to an information entropy value of the transaction attribute, the
service dispersity of the service provided by the service provider.

14. The apparatus according to claim 13, wherein the processing unit is configured to

determine the service dispersity using the following equation:

m bi < b; )

m B n(=2i—

U v
In(m)

Spread(b;) =
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where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number
of areas, b; represents a transaction attribute corresponding to the i"™ area, and b; represents a
transaction attribute corresponding to the j ™ area.

15. The apparatus according to claim 9, wherein the processing unit is configured to

5 determine the service dispersity using the following equation:

1-3ym <L>2
= Z;‘n=1b1'

1
m

Spread(b;) =

where Spread(b;) represents the service dispersity, i,j = 1, ..., m, m represents the number
of areas, b; represents a transaction attribute corresponding to the i"™ area, and b; represents a
transaction attribute corresponding to the j ™ area.

16. The apparatus according to any one of claims 9 to 15, wherein the location information

10 obtained by the obtaining unit comprises latitude and longitude information.
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