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DESCRIPTION

[Title of Invention] RECORDING MEDIUM, DATA
VERIFICATION METHOD, AND DATA VERIFICATION DEVICE
[Technical Field]
[0001] The present invention relates to a data
verification program, a data verification method, and a
data verification device.
[Background Art]
[0002] For tools to collect information released on the
Internet, a crawler tool has been known. The crawler tcol
circulates websites on the Internet and stores the content
in units of uniform resource locator (URL), that is, in
units of pages. Furthermore, on map data, it has been
developed to search a name or an address cn the Internet
and, depending on the number of hits in the result of
search, to determine whether it is an error.
[0003] In addition, it has been developed to collect
rumeor information on the Internet, and for each site from
which the rumor information was acquired, obtain scores in
novelty, credibility, influence, and risk, for example, to
provide them to users of the rumor information.
[Citation List]
[Non Patent Citation]
[0004] Patent Document 1: Japanese Laid-open Patent
Publication No. 2010~-231560

Patent Document 2: Japanese Laid-open Patent
Publication No. 2008-165284
[Summary of Invention]
[Technical Problem]
[0005] However, in the case of a place-name that is
difficult to read, for example, the number of sites that
describe incorrect readings may be greater than the number

of sites that describe the correct reading. For this
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reason, it is difficult to determine which is correct or
incorrect by the number of search results in a uniform
manner. In addition, because the rumor information
includes a variety of kinds of information, in order to
verify the correctness of a desired piece of information,
unnecessary pileces of information may become enormous and
efficiency may deteriorate.
[(0006] In one aspect, the present invention is to
provide a data verification program, a data verification
method, and a data verification device capable of enhancing
the reliability of information to be described in a
document and outputting it.
[Solution to Problem)
[0007] According to an aspect, a computer-readable
recording medium stores a data verification program that
causes a computer to execute a process of specifying, out
of a plurality of sites registered as acquisition sources
of specific information, reliability of the site from which
information was acquired as the specific information based
on storage content of a storage unit that stores therein
the reliability in association with each of the sites. The
computer-readable recording medium stores the data
verification program that causes the computer to execute a
process of outputting the information acquired as the
specific information together with the specified
reliability.
[Advantageous Effects of Invention]
[0008] It is possible to enhance the reliability of the
information to be described in a document and cutput it.
[Brief Description of Drawings]
[0009] FIG. 1 is a block diagram illustrating one
example of a configuration of a data verification device.
FIG. 2 is a diagram illustrating one example of a
target storage unit.

FIG. 3 is a diagram illustrating one example of a page
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storage unit.

FIG. 4 is a diagram illustrating one example of an
extracted-data storage unit.

FIG. 5 is a diagram illustrating one example of a
reliability storage unit.

FIG. 6 is a diagram illustrating one example of a
group storage unit.

FIG. 7 is a diagram illustrating one example of a
display screen of a verification result.

FIG. 8 is a diagram illustrating another example of
the display screen of the verification result.

FIG. 9 is a flowchart illustrating one example of a
first verification process.

FIG. 10 is a flowchart illustrating one example of a
second verification process.

FIG. 11 is a flowchart illustrating one example of a
third verification process.

FIG. 12 is a diagram illustrating one example of a
computer that executes a data verification program.
[Embodiments for Carrying Out the Invention]

[0010] With reference to the accompanying drawings, the
following describes in detail an exemplary embodiment of a
data verification program, a data verification method, and
a data verification device disclosed in the present
application. The disclosed technology, however, is not
intended to be limited by the embodiment. The following
embodiment may be combined as appropriate within a scope of
being not inconsistent.

First Embodiment

[0011] FIG. 1 is a block diagram illustrating one
example of a configuration of a data verification device.
A data verification device 100 illustrated in FIG. 1 is

connected to the Internet via a network N, circulates
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websites on the Internet (hereinafter also referred to as
sites) designated by an administrator, acquires certain
data, and stores it in a database, for example. The data
verification device 100, in order to acquire tourist
information on a certain area, circulates sites of tourist
spots and tourist information sites that prefectural
governments provide and acquires data such as the address,
telephone number, and descriptive text of each tourist spot,
for example. At this time, in the sites of each tourist
spot or in the tourist information sites, the data (values)
of an identical item may differ. Thus, the data
verification device 100 calculates the reliability of data
for the identical item acquired from each site, and outputs
the reliability of data for each data of the item or for
each site.

[0012] That is, out of a plurality of sites registered
as acquisition sources of specific information, the data
verification device 100 specifies, based on storage content
of a storage unit that stores the reliability in
association with each of the sites, the reliability of the
site from which the information was acquired as the
specific information. Furthermore, the data verification
device 100 outputs the information acquired as the specific
information together with the specified reliability.
Consequently, the data verification device 100 can output
the data (information) of the item together with the
reliability, and thus highly reliable information can be
set as the information to be described in a document. That
is, the data verification device 100 can enhance the
reliability of the information to be described in the
document and output it.

[0013] Examples of the document include documents

described in a markup language, and include a hypertext
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markup language (HTML) document, an extensible markup
language (XML) document, and others, for example. In the
following description, as one example, a situation of
circulating websites using HTML documents and verifying
acquired data will be explained.

[0014] Next, the configuration of the data verification
device 100 will be described. As illustrated in FIG. 1,
the data verification device 100 includes an input unit 101,
an output unit 102, a communication unit 110, a storage
unit 120, and a controller 130. It does not matter even if
the data verification device 100 is to further include
various functional units that a known computer includes, in
addition to the functional units illustrated in FIG. 1.
[0015] The input unit 101 is an input device such as a
keyboard and a mouse, and receives input of various types
of information from the administrator of the data
verification device 100, for example. For example, the
input unit 101 enables the administrator of the data
verification device 100 to input thereto URLs of sites to
circulate, data items to acquire, and others, and the input
unit 101 outputs the input result to the controller 130.
Furthermore, the input unit 101 may be a reader/writer such
as a secure digital (SD) memory card, for example. The
input unit 101 outputs the URLs of sites to circulate, the
data items to acquire, and others, which have been read
from the SD memory card, to the controller 130, for example.
The input unit 101 may include both the input device and
the reader/writer such as an SD memory card.

[0016] The output unit 102 is a display device to
display various types of information, for example. The
output unit 102 is implemented by a liquid crystal display
or the like as a display device, for example. Furthermore,

the output unit 102 may be a reader/writer such as an SD


tly
Rectangle


10

15

20

25

30

memory card, for example. The output unit 102, upon
receiving output data from the controller 130, displays the
output data or writes it to the memory card. The input
unit 101 and the output unit 102 may be integrally combined,
and may be a device that has both functions like a
reader/writer such as an SD memory card, for example. The
output unit 102 may include both the display device and an
SD card reader/writer, for example.

[0017] The communication unit 110 is implemented by a
network interface card (NIC) or the like, for example. The
communication unit 110 is a communication interface that is
connected to the Internet in a wired or wireless manner via
the network N and administers the communication of
information with servers of various sites on the Internet,
for example. The communication unit 110 receives page
content such as HTML documents and image files from the
various sites on the Internet, for example. The
communication unit 110 outputs the received page content to
the controller 130. Furthermore, the communication unit
110 transmits to various sites on the Internet a page
request and others that are received from the controller
130.

[0018] The storage unit 120 is implemented by a
semiconductor memory device such as a random-access memory
(RAM) and a flash memory or by a storage device such as a
hard disk and an optical disc, for example. The storage
unit 120 includes a target storage unit 121, a page storage
unit 122, an extracted-data storage unit 123, a reliability
storage unit 124, and a group storage unit 125. The
storage unit 120 stores therein information used for
processing in the controller 130.

[0019] The target storage unit 121 stores therein the
URL (hereinafter referred to as target URL) of the site to
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be a target of a crawling process to acquire data, and the
reliability of the site, in association with a URL ID. FIG.
2 is a diagram illustrating one example of the target
storage unit. As illustrated in FIG. 2, the target storage
unit 121 includes items such as "URL ID", "target URL", and
"reliability of site". The target storage unit 121 stores
them as one record for each target URL, for example.

[0020] "URL ID" identifies the target URL. "Target URL"
indicates the URL of an HTML document to be the target of
access in the crawling process. The target URL is input
from the input device of the input unit 101 by the
administrator, for example. "Reliability of site"
indicates the reliability of the site of a target URL based
on the information in the HTML document of the target URL.
The reliability of site can be a total value of the
reliability of each item in the HTML document, for example.
[0021] Returning to the description of FIG. 1, the page
storage unit 122, on the target URL, stores therein the
page content acquired by accessing in the crawling process,
that is, HTML documents and image files, for example. FIG.
3 is a diagram illustrating one example of the page storage
unit. As illustrated in FIG. 3, the page storage unit 122
includes items such as "URL ID", "target URL", and "storage
area". The page storage unit 122 stores them as one record
for each target URL, for example.

[0022] "URL ID" identifies the target URL. "Target URL"
indicates the URL of an HTML document that has been
accessed in the crawling process. "Storage area" indicates
the storage area in which the acquired HTML documents,
image files, and others are stored. The storage area
stores therein a directory of a file system of the storage
unit 120, and the corresponding directory stores therein

the HTML documents and image files, for example. The page
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storage unit 122 may be configured to directly store the
acquired HTML documents, image files, and others into the
storage area.

[0023] Returning to the description of FIG. 1, the
extracted-data storage unit 123 stores therein items and
the values thereof on the information extracted from the
HTML document. That is, the extracted-data storage unit
123 is a database that stores therein the data collected by
the crawling process. FIG. 4 is a diagram illustrating one
example of the extracted-data storage unit. As illustrated
in FIG. 4, the extracted-data storage unit 123 includes
items such as "URL ID", "item", and "value". The
extracted-data storage unit 123, for each URL ID, stores
therein one or more of items and the values thereof in the
corresponding HTML document, for example. The data stored
in the extracted-data storage unit 123 can be registered

easily into respective items of a document of any format.

[0024] "URL ID" identifies the target URL. "Ttem"
indicates items of the acquired information. "Value"
indicates values of the acquired information. In the

example of the first row in FIG. 4, on the first
information on URL ID "1", the item is "name" and the value
is "Sannai Maruyama site".

[0025] Returning to the description of FIG. 1, the
reliability storage unit 124, for each item of a tourist
spot, stores therein the corresponding value, and the
reliability (score) of the value, for example. FIG. 5 is a
diagram illustrating one example of the reliability storage
unit. As illustrated in FIG. 5, the reliability storage
unit 124 includes items such as "name", "item", "URL ID",
"value", "factor of reliability", and "reliability of
value". The reliability storage unit 124 stores them as

one record for each URL ID, for example.
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[0026] "Name" indicates the name of a tourist spot and
the like, for example. "Item" indicates each item
corresponding to the name. Examples of the item include an
address and a telephone number corresponding to the tourist
spot. "URL ID" identifies data corresponding to the item,
that is, the target URL from which the value of the item
was acquired. "Value" indicates the data corresponding to
the item. Examples of the value, on the telephone number,
include the cases of "017-781l-xxxx" for the site with the
URL ID of "1", and "017-781l-pppp" for the site with the URL
ID of "2".

[0027] "Factor of reliability" further includes items
such as "information provider", "information freshness",
and "information amount", and indicates the score of
reliability for each value. "Information provider"
indicates a score based on an organization that manages the
site of the target URL, for example. "Information
freshness" indicates a score based on the last update date,
for example. "Information amount" indicates the amount of
information in the HTML document corresponding to the
target URL, for example. "Reliability of value" indicates
a value obtained by adding up the score of the factors of
reliability on the values for each URL ID. As the value of
each reliability (score) is greater, the reliability is
higher.

[0028] Returning to the description of FIG. 1, the group
storage unit 125, on the values of the item, puts together
the values having the identical content into groups, and
for each group, stores therein the group in association
with the number of URL IDs having the relevant value, that
is, the number of sites. FIG. 6 is a diagram illustrating
one example of the group storage unit. As illustrated in

FIG. 6, the group storage unit 125 includes items such as
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"name", "item", "group of wvalue", "number of sites", and
"total of reliability of value in each site".

[0029] "Name" indicates the name of a tourist spot and
the like, for example. "Item" indicates each item
corresponding to the name. Examples of the item include an
address and a telephone number corresponding to the tourist
spot. "Group of value" indicates the group of a value
having identical content. "Number of sites" indicates the
number of sites from which the value having the identical
content was acquired, that is, the number of target URLs.
"Total of reliability of value in each site" is, for
example on a value of a certain telephone number, a value
obtained by adding the reliability of value of the sites,
from which the relevant value was acquired, for the number
of sites having the relevant value. As the total of the
reliability of value in the respective sites is greater,
the reliability is higher. 1In FIG. 6, as for the item
"telephone number" of the name "Sannai Maruyama site", in
the group of the value "017-781l-xxxx", for example, it
indicates that there are nine sites having the relevant
value and that the total of the reliability of value of the
telephone number "017-781-xxxx" in the nine sites is "63".
Meanwhile, in the group of the wvalue "017-781-pppp", it
indicates that there are four sites having the relevant
value and that the total of the reliability of value of the
telephone number "017-781-pppp" in the four sites is "16".
[0030] Returning to the description of FIG. 1, the
controller 130 is implemented by a central processing unit
(CPU), a micro processing unit (MPU), and the like, by
executing a program stored in an internal storage device
with a RAM as a work area, for example. The controller 130
may be implemented by an integrated circuit such as an

application specific integrated circuit (ASIC) and a field
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programmable gate array (FPGA), for example. The
controller 130 includes an acquisition unit 131, a
calculation unit 132, a classification unit 133, a
specifying unit 134, and an output controller 135, and
implements or executes the function and operation of
information processing described in the following. The
internal configuration of the controller 130 is not limited
to the configuration illustrated in FIG. 1, and may be in
other configurations as long as it is the configuration
that performs the information processing which will be
described later.

[0031] The acquisition unit 131 receives target URLs to
circulate in a crawling process. The controller 130
receives the input of target URL as the input device of the
input unit 101 is operated by the administrator, for
example. The acquisition unit 131 stores the received
target URL in the target storage unit 121.

[0032] The acquisition unit 131 refers to the target
storage unit 121 and accesses a website that includes a
target URL, for example, a top page of a certain tourist
information site. That is, the acquisition unit 131
transmits a page request to a server of the certain tourist
information site via the communication unit 110, and
receives the page content from the relevant server via the
communication unit 110. The acquisition unit 131 accesses
the website including the target URL regularly or
irregularly, that is, at intervals specified in advance by
the administrator, or at any desired timing, for example.
The specified intervals can be in any intervals such as one
day, one week, and one month, for example. The acquisition
unit 131 refers to the target storage unit 121, and out of
all the links in a website, selects a target URL to acquire

the page content. The acquisition unit 131 selects the
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target URL of the page for each tourist spot, for example.
The acquisition unit 131 acquires the page content from the
selected target URL. The acquisition unit 131 stores the
acquired page content in the page storage unit 122. That
is, the acquisition unit 131 executes the crawling process
on the website including the target URL, and stores the
acquired page content in the page storage unit 122.

[0033] The acquisition unit 131 extracts, from the page
content of the target URL stored in the page storage unit
122, the items and the values thereof. The acquisition
unit 131, as the items and the wvalues thereof, extracts the
items and the values thereof being separated by a certain
tag or a symbol between each other, for example. The
acquisition unit 131, for each URL ID of the target URL,
associates the items and the values thereof with one
another and stores them in the extracted-data storage unit
123. Upon storing the extracted items and the values
thereof into the extracted-data storage unit 123, the
acquisition unit 131 outputs extraction completion
information to the calculation unit 132.

[0034] Upon receiving the extraction completion
information from the acquisition unit 131, the calculation
unit 132 refers to the extracted-data storage unit 123 and,
based on the factor of reliability, calculates the
reliability for each value of the target URL. Taking the
first row in FIG. 5 as an example, first of all, the site
of the target URL of the URL ID "1" is the site concerning
the name "Sannai Maruyama site", and the value of the item
"address" is "xxx Aza Maruyama, Sannai, Aomori city". For
example, when the relevant site is an official page and the
information provider is Aomori prefecture, the calculation
unit 132 sets the score of the information provider to "3"

indicating that the reliability is high. Furthermore, for
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example, when the last update date of the relevant site is
within a half year, the calculation unit 132 sets the score
of the information freshness to "3" indicating that the
reliability is high. Moreover, as for the amount of
information, when the relevant site describes in detail
such as describing up to the department in charge, the
calculation unit 132 sets the score of the information
amount to "2" indicating that the reliability is high, for
example.

[0035] The calculation unit 132 further sets the total
value of the calculated score of each factor of reliability
as the reliability of the relevant item, for example, as
the reliability of the address. 1In the example of the
first row in FIG. 5, the reliability of value of the item
"address" of the URL ID "1" is 3+3+42=8. The calculation
unit 132 stores the calculated reliability into the
reliability storage unit 124 in association with the item,
URL ID, and value. Upon storing the calculated reliability
in the reliability storage unit 124, the calculation unit
132 outputs calculation completion information to the
classification unit 133 and the specifying unit 134.

[0036] The classification unit 133, upon receiving the
calculation completion information from the calculation
unit 132, refers to the reliability storage unit 124 and,
on the values of each item, classifies the values having
the identical content into groups. For example, the
classification unit 133 counts, on the item "telephone
number" of the name "Sannai Maruyama site", the number of
sites for which the value is "017-781l-xxxx", and sets it as
the number of sites of the group of value "017-781-xxxx".
In the same manner, the classification unit 133 counts, for
example, the number of sites for which the value is "017-

781-pppp", and sets it as the number of sites of the group
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of value "017-781-pppp".

[0037] The classification unit 133 further calculates
the total of the reliability of value in each site in the
group of value. For example, in the group of the value
"017-781-xxxx" illustrated in FIG. 6, when there are nine
sites having the relevant value, the reliability of wvalue
of the respective sites is, for example, 8, 7, 6, or others,
and the classification unit 133 calculates "63" that is a
total value. The classification unit 133, for each item,
associates with one another the group of value, the number
of sites, and the total of the reliability of value in each
site, and stores them in the group storage unit 125 as a
classification result. Upon storing the classification
result in the group storage unit 125, the classification
unit 133 outputs classification completion information to
the output controller 135.

[0038] The classification unit 133 may classify into
groups the values of the other sites that exclude a first
site to which the highest reliability was assigned. 1In
this case, on the values of the other sites, the
classification unit 133, for each item, associates with one
another the group of value, the number of sites, and the
total of the reliability of value in each site, and stores
them in the group storage unit 125 as a classification
result. Upon storing the classification result in the
group storage unit 125, the classification unit 133 outputs
classification completion information to the output
controller 135.

[0039] The specifying unit 134, upon receiving the
calculation completion information from the calculation
unit 132, refers to the reliability storage unit 124 and
specifies the reliability of the target URL. The

specifying unit 134 acquires the reliability of wvalue
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corresponding to the URL ID of the target URL in the
reliability storage unit 124. The specifying unit 134
calculates the sum of the reliability of value of each item
for which the URL ID is identical and specifies the
reliability of the site. The specifying unit 134 stores
the specified reliability of the site into the target
storage unit 121, and outputs specifying information to the
output controller 135.

[0040] The output controller 135, upon receiving the
specifying information from the specifying unit 134, refers
to the target storage unit 121 and the reliability storage
unit 124 and, as output data, outputs to the output unit
102 the respective items, the values thereof, and the
reliability of the site from which the respective items and
the values were acquired, and causes the output unit 102 to
display them. That is, the output controller 135 outputs,
as output data, the items and the values thereof extracted
by the acquisition unit 131 together with the specified
reliability to the output unit 102, and causes the output
unit 102 to display them.

[0041] An example of a display screen will be described.
FIG. 7 is a diagram illustrating one example of the display
screen of a verification result. A display screen 21
illustrated in FIG. 7 indicates that the reliability of the
site from which the address "xxx Aza Maruyama, Sannai,
Aomori city" of "Sannai Maruyama site", which is a tourist
spot, was acquired is "27", for example. The site from
which the data (value) of the address was acquired is the
site of the target URL for which the URL ID stored in the
target storage unit 121 is "1", for example. Furthermore,
in the display screen 21, when the site from which the data
of the telephone number was acquired is URL ID "1", the
reliability of the telephone number is "27" as with the
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address, for example.

[0042] The output controller 135, upon receiving the
classification completion information from the
classification unit 133, refers to the group storage unit
125 and, as the output data, outputs to the output unit 102
the values belonging to the group, for which the number of
sites is the largest, out of the groups of value together
with the total of the reliability of value in each site,
and causes the output unit 102 to display them. That is,
the output controller 135 outputs, as the output data, the
values of the group for which the number of components of
the group is the largest together with the reliability
corresponding to the number of components of the group to
the output unit 102, and causes the output unit 102 to
display them.

[0043] Another example of the display screen will be
described. FIG. 8 is a diagram illustrating another
example of the display screen of the verification result.
The display screen 22 illustrated in FIG. 8 indicates that
the reliability of the address "xxx Aza Maruyama, Sannai,
Aomori city" of "Sannai Maruyama site" that is a tourist
spot is "73", for example. The data (value) of the address
is the value that belongs to the group of the value "xxx
Aza Maruyama, Sannai, Aomori city" and is the one for which
the number of sites was the largest as compared with the
groups of other values. Furthermore, in the display screen
22, on the data (value) of the telephone number, "017-781-
xxxxX" for which the number of sites was the largest is
displayed together with the reliability "63", for example.
[0044] When the values of the other sites that exclude a
first site to which the highest reliability was assigned
were classified into groups in the classification unit 133,

the output controller 135 compares the reliability between
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the first site and the other sites. That is, the output
controller 135 compares the reliability of the first site
and the reliability corresponding to the number of
components of a specific group for which the number of
components of the group in the other sites is the largest.
The output controller 135 determines, as a result of the
comparison, whether the reliability corresponding to the
number of components of the specific group is higher than
the reliability of the first site.

[0045] When the reliability corresponding to the number
of components of the specific group is higher than the
reliability of the first site, the output controller 135,
as the output data, outputs to the output unit 102 the
items, and the values belonging to the specific group, and
causes the output unit 102 to display them. When the
reliability corresponding to the number of components of
the specific group is equal to or lower than the
reliability of the first site, the output controller 135
outputs, as the output data, the items of the first site
and the values thereof to the output unit 102, and causes
the output unit 102 to display them.

[0046] Next, the operation of the data verification
device 100 in the embodiment will be described. First of
all, a first verification process will be described.

[0047] FIG. 9 is a flowchart illustrating one example of
the first verification process. The acquisition unit 131
receives a target URL to circulate in a crawling process
(Step S1). The acquisition unit 131 stores the received
target URL in the target storage unit 121. The acquisition
unit 131 accesses a website including the target URL
regularly or irregularly, that is, at intervals specified
in advance by the administrator, or at any desired timing,

for example (Step S2). The acquisition unit 131 refers to
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the target storage unit 121, and out of all the links in

the website, selects a target URL to acquire page content

(Step S3).
[0048] The acquisition unit 131 acquires the page
content from the selected target URL (Step S4). The

acquisition unit 131 stores the acquired page content in
the page storage unit 122. The acquisition unit 131
extracts, from the page content of the target URL stored in
the page storage unit 122, the items and the values thereof
(Step S5). The acquisition unit 131 associates the items
and the values thereof for each URL ID of the target URL
with one another, and stores them into the extracted-data
storage unit 123 (Step S6). Upon storing the extracted
items and the values thereof into the extracted-data
storage unit 123, the acquisition unit 131 outputs
extraction completion information to the calculation unit
132.

[0049] The calculation unit 132, upon receiving the
extraction completion information from the acquisition unit
131, refers to the extracted-data storage unit 123 and,
based on the factor of reliability, calculates the
reliability for each value of the target URL (Step S7).

The calculation unit 132 stores the calculated reliability
into the reliability storage unit 124 in association with
the item, URL ID, and value (Step S8). Upon storing the
calculated reliability in the reliability storage unit 124,
the calculation unit 132 outputs calculation completion
information to the specifying unit 134.

[0050] The specifying unit 134, upon receiving the
calculation completion information from the calculation
unit 132, refers to the reliability storage unit 124 and
specifies the reliability of the target URL (Step S9). The

specifying unit 134 stores the specified reliability of the
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site into the target storage unit 121, and outputs
specifying information to the output controller 135.

[0051] The output controller 135, upon receiving the
specifying information from the specifying unit 134, refers
to the target storage unit 121 and the reliability storage
unit 124 and outputs, as output data, the items and the
value thereof extracted in the acquisition unit 131
together with the specified reliability to the output unit
102, and causes the output unit 102 to display them (Step
S10) . Consequently, the data verification device 100 can
output the data of the item together with the reliability,
and thus highly reliable information can be set as the
information to be described in a document.

[0052] Next, a second verification process will be
described. FIG. 10 is a flowchart illustrating one example
of the second verification process.

[0053] The acquisition unit 131 receives a target URL to
circulate in a crawling process (Step S21). The
acquisition unit 131 stores the received target URL in the
target storage unit 121. The acquisition unit 131 accesses
a website including the target URL regularly or irregularly,
that is, at intervals specified in advance by the
administrator, or at any desired timing, for example (Step
S22). The acquisition unit 131 refers to the target
storage unit 121, and out of all the links in the website,
selects a target URL to acquire page content (Step S23).
[0054] The acquisition unit 131 acquires the page
content from the selected target URL (Step S24). The
acquisition unit 131 stores the acquired page content in
the page storage unit 122. The acquisition unit 131
extracts, from the page content of the target URL stored in
the page storage unit 122, the items and the values thereof

(Step S25). The acquisition unit 131 associates the items
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and the values thereof for each URL ID of the target URL
with one another, and stores them into the extracted-data
storage unit 123 (Step S26). Upon storing the extracted
items and the values thereof into the extracted-data
storage unit 123, the acquisition unit 131 outputs
extraction completion information to the calculation unit
132.

[0055] The calculation unit 132, upon receiving the
extraction completion information from the acquisition unit
131, refers to the extracted-data storage unit 123 and,
based on the factor of reliability, calculates the
reliability for each value of the target URL (Step S27).
The calculation unit 132 stores the calculated reliability
into the reliability storage unit 124 in association with
the item, URL ID, and wvalue (Step S28). Upon storing the
calculated reliability in the reliability storage unit 124,
the calculation unit 132 outputs calculation completion
information to the classification unit 133.

[0056] The classification unit 133, upon receiving the
calculation completion information from the calculation
unit 132, refers to the reliability storage unit 124 and,
on the values of each item, classifies the values having
the identical content into groups (Step S$29). The
classification unit 133 further calculates the total of the
reliability of value in each site in the group of value.
The classification unit 133, for each item, associates with
one another the group of value, the number of sites, and
the total of the reliability of value in each site, and
stores them in the group storage unit 125 as a
classification result. Upon storing the classification
result in the group storage unit 125, the classification
unit 133 outputs classification completion information to

the output controller 135.
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[0057] Upon receiving the classification completion
information from the classification unit 133, the output
controller 135 outputs, as the output data, the values of
the group for which the number of components of the group
is the largest together with the reliability corresponding
to the number of components of the group to the output unit
102, and causes the output unit 102 to display them (Step
S30) . Consequently, the data verification device 100 can
output the value of the group, for which the number of
components of the group is the largest, together with the
reliability, and thus the information for which the number
of posted sites is the largest, out of a variety of types
of information, can be set as the information to be
described in a document as highly reliable information.
[0058] Next, a third verification process will be
described. FIG. 11 is a flowchart illustrating one example
of the third verification process.

[0059] The acquisition unit 131 receives a target URL to
circulate in a crawling process (Step S41). The
acquisition unit 131 stores the received target URL in the
target storage unit 121. The acquisition unit 131 accesses
a website including the target URL regularly or irregularly,
that is, at intervals specified in advance by the
administrator, or at any desired timing, for example (Step
S42). The acquisition unit 131 refers to the target
storage unit 121, and out of all the links in the website,
selects a target URL to acquire the page content (Step S43).
[0060] The acquisition unit 131 acquires the page
content from the selected target URL (Step S44). The
acquisition unit 131 stores the acquired page content in
the page storage unit 122. The acquisition unit 131
extracts, from the page content of the target URL stored in

the page storage unit 122, the items and the values thereof
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(Step S45). The acquisition unit 131 associates the items
and the values thereof for each URL ID of the target URL
with one another, and stores them into the extracted-data
storage unit 123 (Step S46). Upon storing the extracted
items and the values thereof into the extracted-data
storage unit 123, the acquisition unit 131 outputs
extraction completion information to the calculation unit
132.

[0061] The calculation unit 132, upon receiving the
extraction completion information from the acquisition unit
131, refers to the extracted-data storage unit 123 and,
based on the factor of reliability, calculates the
reliability for each value of the target URL (Step S47).
The calculation unit 132 stores the calculated reliability
into the reliability storage unit 124 in association with
the item, URL ID, and value (Step S48). Upon storing the
calculated reliability in the reliability storage unit 124,
the calculation unit 132 outputs calculation completion
information to the classification unit 133.

[0062] The classification unit 133 classifies into
groups the values of the other sites that exclude a first
site to which the highest reliability was assigned (Step
S49). On the values of the other sites, the classification
unit 133, for each item, associates with one another the
group of value, the number of sites, and the total of the
reliability of value in each site, and stores them in the
group storage unit 125 as a classification result. Upon
storing the classification result in the group storage unit
125, the classification unit 133 outputs classification
completion information to the output controller 135.

[0063] The output controller 135, upon receiving the
classification completion information from the

classification unit 133, compares the reliability of the
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first site and the reliability corresponding to the number
of components of a specific group for which the number of
components of the group is the largest (Step S50). The
output controller 135 determines, as a result of the
comparison, whether the reliability corresponding to the
number of components of the specific group is higher than
the reliability of the first site (Step S51).

[0064] When the reliability corresponding to the number
of components of the specific group is higher than the
reliability of the first site (Yes at Step S51), the output
controller 135, as the output data, outputs to the output
unit 102 the items, and the values belonging to the
specific group, and causes the output unit 102 to display
them (Step S52). When the reliability corresponding to the
number of components of the specific group is equal to or
lower than the reliability of the first site (No at Step
S51), the output controller 135, as the output data,
outputs to the output unit 102 the items of the first site
and the values thereof, and causes the output unit 102 to
display them (Step S53). Consequently, the data
verification device 100, by comparing a first site for
which the update frequency is low although the reliability
is high and the other site for which the update frequency
is high although the reliability is lower than the first
site, can output more reliable information, for example.
[0065] That is, in the data verification device 100,
when the telephone number of a certain tourist spot is
changed, there is a case in which the change in the
telephone number is not reflected in the first site for
which the update is slow although it is the official site
of the tourist spot. The data verification device 100 can
output, on the telephone number of the relevant tourist

spot, more reliable information in which the change has
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been reflected, by acquiring the new telephone number from
the other site for which the update frequency of the
telephone number is high, for example.

[0066] As in the foregoing, out of a plurality of sites
registered as acquisition sources of specific information,
the data verification device 100 specifies, based on the
storage content of the storage unit 120 that stores therein
the reliability in association with each of the sites, the
reliability of the site from which the information was
acquired as the specific information. The data
verification device 100 outputs the information acquired as
the specific information together with the specified
reliability. As a result, it is possible to enhance the
reliability of the information to be described in a
document and output it.

[0067] Furthermore, the data verification device 100
acquires information as specific information from a
plurality of sites that are registered as acquisition
sources of the specific information. The data verification
device 100, when grouping according to the consistency of
the content of information is performed on the acquired
information, outputs the information belonging to a group
for which the number of components of the group is the
largest, together with the reliability corresponding to the
number of components of the group. As a result, out of a
variety of types of information, the information for which
the number of posted sites is the largest can be set as the
information to be described in the document as highly
reliable information.

[0068] Furthermore, the data verification device 100
acquires information as specific information from a
plurality of sites that are registered as acquisition

sources of the specific information. The data verification
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device 100, with respect to the reliability of a first site
to which the highest reliability was assigned out of a
plurality of sites from which the information was acquired
as the specific information, further performs grouping on
the information acquired from the other sites excluding at
least the first site out of the sites according to the
consistency of the content of information. The data
verification device 100, when it is detected that the
reliability calculated depending on the number of
components of a specific group for which the number of
components of the group is the largest indicates higher
reliability, outputs the information belonging to the
specific group. As a result, it is possible to output more
reliable information in which the change in information has
been reflected.

[0069] In the above-described embodiment, the websites
of the target URLs have been received and circulated, and
the reliability of the target URLs, the respective items,
and the wvalues thereof has been calculated. However, the
embodiment is not limited thereto. For example, it may be
configured to regularly circulate the websites of the
target URLs, to calculate the reliability of the target
URLs, the respective items, and the values thereof, and in
response to a request of the administrator of the data
verification device 100, to cause the output unit 102 to
display the reliability of the target URLs, the respective
items, and the wvalues thereof.

[0070] Furthermore, in the above-described embodiment,
the data has been extracted from the HTML document acquired
from the site on the Internet. However, the embodiment 1is
not limited thereto. For example, it may be configured to
acquire an HTML document stored in an SD memory card via

the input unit 101, to extract respective items and the
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values thereof from the acquired HTML document, and to
cause the output unit 102 to display the respective
reliabilities.

[0071] The respective components of the illustrated
units do not necessarily need to be physically configured
as illustrated in the drawings. In other words, the
specific forms of distribution or integration of the units
are not limited to those illustrated, and the whole or a
part thereof can be configured by being functionally or
physically distributed or integrated in any unit, depending
on various types of loads and usage. For example, the
calculation unit 132 and the classification unit 133 may be
integrated.

[0072] Moreover, the various processing functions
performed in the units may be configured such that the
whole or any part thereof is executed on the CPU (or a
micro-computer such as an MPU and a micro controller unit
(MCU) ) . It is obvious that the various processing
functions may be configured such that the whole or any part
thereof is executed on a program analyzed and executed by
the CPU (or a micro-computer such as an MPU and an MCU), or
executed on the hardware by wired logic.

[0073] Incidentally, the various processing explained in
the above-described embodiment can be implemented by
executing a program prepared in advance on a computer.
Thus, the following describes one example of a computer
that executes a program having the functions the same as
those of the above-described embodiment. FIG. 12 is a
diagram illustrating one example of the computer that
executes a data verification program.

[0074] As FIG. 12 illustrates, a computer 200 includes a
CPU 201 that executes various arithmetic processes, an

input device 202 that receives data input, and a monitor
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203. The computer 200 further includes a medium reading
device 204 that reads programs and the like from a storage
medium, an interface device 205 for connecting to various
devices, and a communication device 206 for connecting to
other information processing apparatus and the like in a
wired or wireless manner. The computer 200 further
includes a RAM 207 that temporarily stores therein various
types of information, and a hard disk device 208. The
various devices 201 to 208 are connected to a bus 209.
[0075] In the hard disk device 208, stored is the data
verification program that has the same functions as those
of the processing units of the acquisition unit 131, the
calculation unit 132, the classification unit 133, the
specifying unit 134, and the output controller 135
illustrated in FIG. 1. In the hard disk device 208,
further stored is various types of data to implement the
target storage unit 121, the page storage unit 122, the
extracted-data storage unit 123, the reliability storage
unit 124, the group storage unit 125, and the data
verification program. The input device 202 has the
function the same as that of the input unit 101, and
receives from an administrator of the computer 200 the
input of wvarious types of information such as the target
URLs and management information, for example. The monitor
203 has the function the same as that of the output unit
102, and displays various screens such as a screen of the
management information, a reception screen and a display
screen to the administrator of the computer 200, for
example. The interface device 205 connects to a printing
device and the like, for example. The communication device
206 has the function the same as that of the communication
unit 110 that is illustrated in FIG. 1, 1s connected to the

network N, and exchanges various types of information with
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the sites on the Internet.
[0076] The CPU 201 reads out the programs stored in the
hard disk device 208, and loads and executes them on the
RAM 207, thereby performing respective pieces of processing.
These programs can further cause the computer 200 to
function as the acquisition unit 131, the calculation unit
132, the classification unit 133, the specifying unit 134,
and the output controller 135 illustrated in FIG. 1.
[0077] The above-described data verification program
does not necessarily need to be stored in the hard disk
device 208. For example, it may be configured such that
the computer 200 reads out and executes the program stored
in a storage medium that the computer 200 can read. The
storage medium that the computer 200 can read corresponds
to a portable recording medium such as a CD-ROM, a DVD disc,
and a universal serial bus (USB) memory; a semi-conductor
memory such as a flash memory; and a hard disk drive, for
example. The computer 200 may further be configured, by
storing the data verification program on devices connected
to a public line, the Internet, a LAN, and the like, to
read out and execute the data verification program from
these.
[Explanation of Reference]
[0078] 100 DATA VERIFICATION DEVICE

101 INPUT UNIT

102 OUTPUT UNIT

110 COMMUNICATION UNIT

120 STORAGE UNIT

121 TARGET STORAGE UNIT

122 PAGE STORAGE UNIT

123 EXTRACTED-DATA STORAGE UNIT

124 RELIABILITY STORAGE UNIT

125 GROUP STORAGE UNIT
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CONTROLLER
ACQUISITION UNIT
CALCULATION UNIT
CLASSIFICATION UNIT
SPECIFYING UNIT
OUTPUT CONTROLLER

N NETWORK
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CLAIMS
1. A computer-readable recording medium storing a data
verification program that causes a computer to execute a
process comprising:

specifying, out of a plurality of sites registered as
acquisition sources of specific information, reliability of
the site from which information was acquired as the
specific information based on storage content of a storage
unit configured to store therein the reliability in
association with each of the sites; and

outputting the information acquired as the specific

information together with the specified reliability.

2. A computer-readable recording medium storing a data
verification program that causes a computer to execute a
process comprising:

acquiring information as specific information from a
plurality of sites that are registered as acquisition
sources of the specific information; and

outputting, when grouping according to consistency of
content of information is performed on the acquired
information, information belonging to a group for which
number of components of the group is largest together with
reliability corresponding to the number of components of

the group.

3. A computer-readable recording medium storing a data
verification program that causes a computer to execute a
process comprising:

acquiring information as specific information from a
plurality of sites that are registered as acquisition
sources of the specific information; and

performing grouping, with respect to reliability of a
first site to which the highest reliability was assigned
out of the sites from which the information was acquired as
the specific information, on the information acquired from
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the other sites excluding at least the first site out of
the sites according to consistency of content of
information and, when it is detected that the reliability
calculated depending on number of components of a specific
group for which the number of components of the group is
the largest indicates higher reliability, outputting the

information belonging to the specific group.

4. A data verification method involving a computer
executing a process comprising:

specifying, out of a plurality of sites registered as
acquisition sources of specific information, reliability of
the site from which information was acquired as the
specific information based on storage content of a storage
unit configured to store therein the reliability in
association with each of the sites; and

outputting the information acquired as the specific

information together with the specified reliability.

5. A data verification method involving a computer
executing a process comprising:

acquiring information as specific information from a
plurality of sites that are registered as acquisition
sources of the specific information; and

outputting, when grouping according to consistency of
content of information is performed on the acquired
information, information belonging to a group for which
number of components of the group is the largest together
with reliability corresponding to the number of components

of the group.

6. A data verification method involving a computer

executing a process comprising:
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acquiring information as specific information from a
plurality of sites that are registered as acquisition
sources of the specific information; and

performing grouping, with respect to reliability of a
first site to which the highest reliability was assigned
out of the sites from which the information was acquired as
the specific information, on the information acquired from
the other sites excluding at least the first site out of
the sites according to consistency of content of
information and, when it is detected that the reliability
calculated depending on number of components of a specific
group for which the number of components of the group is
the largest indicates higher reliability, outputting the

information belonging to the specific group.

7. A data verification device comprising:

a specifying unit configured to specify, out of a
plurality of sites registered as acquisition sources of
specific information, reliability of the site from which
the information was acquired as the specific information
based on storage content of a storage unit configured to
store therein the reliability in association with each of
the sites; and

an output controller configured to output the
information acquired as the specific information together

with the specified reliability.

8. A data verification device comprising:

an acquisition unit configured to acquire information
as specific information from a plurality of sites that are
registered as acquisition sources of the specific
information; and

an output controller configured to output, when
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grouping according to consistency of content of information
is performed on the acquired information, information
belonging to a group for which number of components of the
group is the largest together with reliability

corresponding to the number of components of the group.

9. A data verification device comprising:

an acquisition unit configured to acquire information
as specific information from a plurality of sites that are
registered as acquisition sources of the specific
information; and

an output controller configured to perform grouping,
with respect to reliability of a first site to which the
highest reliability was assigned out of the sites from
which the information was acquired as the specific
information, on the information acquired from the other
sites excluding at least the first site out of the sites
according to consistency of content of information and,
when it is detected that the reliability calculated
depending on number of components of a specific group for
which the number of components of the group is the largest
indicates higher reliability, output the information

belonging to the specific group.
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