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KNOWLEDGE EXTRACTING APPARATUS, KNOWLEDGE UPDATE 

APPARATUS, AND NON-TRANSITORY COMPUTER READABLE MEDIUM 

FIELD 

[0001] 

Embodiments of the present invention relate to a 

knowledge extracting apparatus, a knowledge update apparatus, 

and a non-transitory computer readable medium. 

10 BACKGROUND 

[0002] 

In order to effectively utilize a large quantity of 

data provided on the Internet or the like, there is such a 

technique to provide knowledge information by selecting 

15 information associated with information that a user requires 

from a large quantity of data by use of thesauruses which 

define synonyms about a certain concept or a relation between 

concepts, or by combining pieces of selected information. 

[0003] 

20 For example, in stock transactions, it is effective 

to quickly obtain knowledge information which becomes a cue 

to stock fluctuations to make a judgment and reflect the 

judgment on contents of transactions. For example, in a case 

where new influenza breaks out of season, it is easily 

2 5 expected that demand for manufacturers of masks used for 

infection prevention and manufacturers of disinfectant 

increases, and stock prices of these manufacturers increase. 

It is effective for a user who makes a stock transaction to 

estimate an issue of which the demand increases, from 

3 0 information of "spread of influenza out of season" and to 

reflect the estimation on transactions. 

[0004] 
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In view of this, conventionally, there have been 

such a technique to provide news together with securities 

information and a technique to extract related news according 

to a search request from a user and to provide the related 

5 news as knowledge information. 

[0005] 

Examples of the above technique may be a technique 

(a first technique) to display a share price chart and 

related news on the same screen and a technique (a second 

10 technique) to store, as a related issue, an issue of which a 

share price fluctuates in a similar manner to a targeted 

issue in the same period among related issues (issues set in 

advance, for example, competitors, clients, main banks, 

companies with capital ties, and the like) to the targeted 

15 issue. 

[0006] 

Further, there are such a technique to perform 

triggered by a user request, keyword extraction and issue 

association for search of a targeted issue according to clue 

20 words such as "... related stock," "... special procurement," 

and the like among pieces of news stored in a storage device, 

and to show a result to the user, and a technique (a third 

technique) to manage and update a dependency of words based 

on a certainty factor according to the number of appearances 

25 in syntax analysis results occurring a plurality of times, in 

a field of a general thesaurus construction or the like. 

There is also such a technique (a fourth technique) that 

related terms collocating with a company name are obtained 

from a document group and stored in a table a, a degree of 

3 0 how much the collocation pair affects a share price 

fluctuation is stored in a prediction coefficient table, an 

evaluation value of the related terms and a prediction 
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coefficient are managed and updated independently, and a 

share price estimation is performed. 

[0007] 

However, the first technique to display a share 

5 price chart and news on the same screen to a user has such a 

problem that target word phrases (hereinafter referred to as 

knowledge extraction target words) to extract knowledge 

information such as an issue should be associated with the 

news in advance. 

10 [0008] 

Further, the second technique to store, as a related 

issue, an issue of which a share price fluctuates in a 

similar manner to a targeted issue in the same period has 

such a problem that an issue which does not fluctuate in a 

15 similar manner to the targeted issue is not associated 

therewith. In addition, since issues having an explicit 

association with the targeted issue, e.g., in the same line 

of business as the targeted issue, are set in advance, a 

range for grouping issues is limited. 

20 [0009] 

The third technique performs keyword extraction and 

issue association based on news stored in the storage device, 

but its utilization method and update method are not 

disclosed. 

25 [0010] 

Further, the third technique evaluates a certainty 

factor of the dependency of words and updates the certainty 

factor based on a new corpus to be obtained afterward, but 

its information source is the same (similar information) . 

30 [0011] 

The fourth technique obtains and manages related 

terms to a company name and also manages and updates 
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influences to its share price fluctuation, but a target to be 

updated due to the share price fluctuation is only a 

prediction coefficient. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FIG. 1 is a view illustrating an exemplary-

configuration of a knowledge extracting apparatus in a first 

embodiment. 

10 FIG. 2 is a view illustrating an example of a first 

clue word dictionary in the first embodiment. 

FIG. 3 is a view illustrating an example of a 

knowledge-extraction target word dictionary in the first 

embodiment. 

15 FIG. 4 is a view illustrating an example of a second 

clue word dictionary in the first embodiment. 

FIG. 5 is a view illustrating an example of an 

electronic document in the first embodiment. 

FIG. 6 is a view illustrating an example of an 

2 0 electronic document in the first embodiment. 

FIG. 7 is a view illustrating an exemplary 

configuration of a user terminal apparatus according to the 

first embodiment. 

FIG. 8 is a view illustrating details of a process 

25 operation of a knowledge extracting section in the first 

embodiment. 

FIG. 9 is a flowchart to describe one example of the 

process operation of the knowledge extracting section in the 

first embodiment. 

30 FIG. 10 is a view illustrating an outline of an 

order of the process operation in the first embodiment. 

FIG. 11 is a view illustrating one example of an 
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extraction result of group names which are a first conceptual 

name from an analysis-target electronic document in the first 

embodiment, issues, and transaction elements. 

FIG. 12 is a view illustrating one example of 

5 knowledge information in the first embodiment. 

FIG. 13 is a view illustrating details of a process 

operation of an information analysis section in the first 

embodiment. 

FIG. 14 is a flowchart to describe one example of 

10 the process operation of the information analysis section in 

the first embodiment. 

FIG. 15 is a flowchart to describe one example of 

the process operation of the information analysis section in 

the first embodiment. 

15 FIG. 16 is a view illustrating an example of a 

second clue word dictionary in a second embodiment. 

FIG. 17 is a view illustrating an example of an 

electronic document in the second embodiment. 

FIG. 18 is a view illustrating an example of 

2 0 knowledge information in the second embodiment. 

FIG. 19 is a flowchart to describe one example of a 

process operation of a knowledge extracting section in a 

third embodiment. 

FIG. 2 0 is a view illustrating one example of the 

2 5 process result of the knowledge extracting section in the 

third embodiment. 

FIG. 21 is a view illustrating an exemplary 

configuration of a knowledge extracting apparatus according 

to a fourth embodiment. 

3 0 FIG. 22 is a view illustrating one example of 

knowledge information in the fourth embodiment. 

FIG. 23 is a view illustrating one example of a 
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process operation of a knowledge evaluation update apparatus 

in the fourth embodiment. 

FIG. 24 is a flowchart to describe one example of 

the process operation of the knowledge evaluation update 

5 apparatus in the fourth embodiment. 

FIG. 2 5 is a flowchart to describe one example of 

the process operation of the knowledge evaluation update 

apparatus in the fourth embodiment. 

FIG. 26 is a view illustrating one example of 

10 evaluation information of the knowledge evaluation update 

apparatus in the fourth embodiment. 

FIG. 27 is a view illustrating one example of 

certainty factor update rules of the knowledge evaluation 

update apparatus in the fourth embodiment. 

15 FIG. 28 is a view illustrating one example of a 

certainty factor update process of the knowledge evaluation 

update apparatus in the fourth embodiment. 

FIG. 2 9 is a view illustrating one example of the 

certainty factor update process of the knowledge evaluation 

2 0 update apparatus in the fourth embodiment. 

FIG. 3 0 is a view illustrating one example of an 

effect of the certainty factor update of the knowledge 

evaluation update apparatus in the fourth embodiment. 

FIG. 31 is a view illustrating an example of 

25 analysis-target news information in a fifth embodiment. 

FIG. 32 is a view illustrating an example of 

related-term information in the fifth embodiment. 

FIG. 33 is a view illustrating an exemplary 

configuration of a knowledge extracting apparatus according 

3 0 to the fifth embodiment. 

FIG. 34 is a block diagram illustrating an exemplary 

configuration of a knowledge extracting apparatus in a sixth 
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embodiment. 

FIG. 3 5 is a schematic view illustrating an example 

of a first clue word dictionary of the knowledge extracting 

apparatus in the sixth embodiment. 

5 FIG. 36 is a schematic view illustrating an example 

of a knowledge-extraction target word dictionary of the 

knowledge extracting apparatus in the sixth embodiment. 

FIG. 37 is a schematic view illustrating an example 

of a second clue word dictionary of the knowledge extracting 

10 apparatus in the sixth embodiment. 

FIG. 3 8 is a schematic view illustrating an example 

of electronic documents of the knowledge extracting apparatus 

in the sixth embodiment. 

FIG. 39 is a schematic view illustrating details of 

15 a process operation of a knowledge extracting section in the 

sixth embodiment. 

FIG. 40 is a schematic view illustrating details of 

a process operation of an information analysis section in the 

sixth embodiment. 

20 FIG. 41 is a schematic view illustrating one example 

of a process result of the knowledge extracting section in 

the sixth embodiment. 

FIG. 42 is a schematic view illustrating one example 

of a process result of a knowledge evaluation update 

25 apparatus in the sixth embodiment. 

DETAILED DESCRIPTION 

[0013] 

An object of the present invention is to provide a 

3 0 knowledge extracting apparatus, a knowledge update apparatus, 

and a non-transitory computer readable medium each for 

extracting knowledge information related to a knowledge-
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extraction target word from an electronic document 

distributed continually in a state where the electronic 

document is not associated with a knowledge-information 

extraction target. 

5 [0014] 

A knowledge extracting apparatus according to one 

embodiment is a knowledge extracting apparatus for extracting 

knowledge information from an electronic document, and 

includes: an information receiving section for receiving the 

10 electronic document; a knowledge extracting section for 

extracting a concept from the electronic document based on a 

target word to extract the knowledge information and a clue 

word to extract the knowledge information and forming 

knowledge information in which the concept thus extracted and 

15 the target word are associated with each other; a storage 

section for storing the knowledge information thus extracted; 

and an information analysis section for, after the knowledge 

information is stored, analyzing the electronic document 

based on the knowledge information stored in the storage 

20 section. 

[0015] 

The following describes a knowledge extracting 

apparatus in each embodiment with reference to drawings. 

[0016] 

25 Note that each of the following apparatuses is 

implementable by either a hardware configuration or a 

combination of a hardware resource and software. As the 

software in the combinatory configuration, a program which is 

installed in a computer of a corresponding apparatus in 

3 0 advance via a network or a storage medium and realizes a 

function of the corresponding apparatus is used. 

[0017] 
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(First Embodiment) 

FIG. 1 is a block diagram illustrating an exemplary-

configuration of a knowledge extracting apparatus according 

to a first embodiment. The knowledge extracting apparatus 1 

5 of the present embodiment is usable to provide information 

obtained during securities market hours to a user who makes a 

stock transaction and a system (including a system to which a 

combined event processing engine, CEP, and the like are 

incorporated) such as an algorithmic trade engine which makes 

10 a judgment on a stock transaction. The knowledge extracting 

apparatus 1 extracts, for example, knowledge information 

related to stock transactions from an electronic document 

such as news information distributed on the Internet. The 

knowledge information obtained as a result of the extraction 

15 is usable to provide information and the like. 

[0018] 

More specifically, when this knowledge extracting 

apparatus 1 receives economic news out of pieces of news 

information, the knowledge extracting apparatus 1 obtains, 

2 0 for example, knowledge on an issue grouping associated with a 

key word "influenza" and knowledge of "bird flu" and "group 

infection" which will be a share-price-fluctuation element of 

"influenza" related issues, and retains these pieces of 

knowledge as knowledge information. Further, when the 

2 5 knowledge extracting apparatus 1 receives internet 

distribution news including economic news or business 

information, the knowledge extracting apparatus 1 refers to 

the knowledge information thus retained and gives, to news 

information, a group such as "influenza," issues belonging to 

3 0 the group, and information on whether there is any share-

price- fluctuation element for the group, so that the 

knowledge extracting apparatus 1 is able to provide the news 
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information to a system such as an algorithmic trade engine 

or a user terminal device of a user who makes a stock 

transaction. That is, the knowledge extracting apparatus 1 

extracts knowledge information including a concept (a first 

5 concept) which is information to make grouping of knowledge-

extraction target words such as an issue and information (a 

second concept) to be associated with the first concept. 

[0019] 

For example, in a case where knowledge information 

10 related to stock transactions is extracted, a clue word (a 

first clue word) which allows an industry (e.g., finance, 

metal, advertisement, and the like) to which an issue of a 

stock belongs to be regarded as the first concept is stored 

in the knowledge extracting apparatus 1. The first clue word 

15 will be described later. The second concept is a concept 

different from the first concept and is extracted based on a 

second clue word, which will be described below. 

[0020] 

Further, the knowledge extracting apparatus 1 may be 

2 0 referred to as a knowledge extracting apparatus 1. 

[0021] 

More specifically, the knowledge extracting 

apparatus 1 includes a control section 10 for managing 

control on the overall system, a storage section 11, an 

25 information receiving section 12, an information selecting 

section 13, a knowledge extracting section 14, an information 

analysis section 15, and an input-output interface 16, and 

the sections 11 to 16 are connected to each other through a 

bus 17. 

30 [0022] 

The storage section 11 is constituted by, for 

example, hardware such as a hard disk drive and a nonvolatile 



- 11 -

memory device. The storage section 11 stores a program to be 

executed by the control section 10, and in addition, retains 

knowledge information extracted in the knowledge extracting 

section 14, an electronic document received and analyzed, and 

5 the like. Also, the storage section 11 retains a first clue 

word dictionary 111, a knowledge-extraction target word 

dictionary 112, a second clue word dictionary 113, and data 

and the like in process, which will be described later. 

[0023] 

10 As illustrated in an example in FIG. 2, the first 

clue word dictionary 111 is configured such that a code for 

identifying a first clue word and the first clue word to be a 

clue to a first concept for grouping knowledge-information 

extraction targets are described in association with each 

15 other. That is, a first conceptual name (a group name) is 

added to an electronic document in the present embodiment 

based on the first clue words stored in advance. The first 

clue word dictionary of the present embodiment may be 

referred to as a group definition word dictionary 111. 

20 [0024] 

As illustrated in an example in FIG. 3, the 

knowledge-extraction target word dictionary 112 is configured 

such that a securities code for identifying an issue which is 

a target word (a knowledge-extraction target word) to extract 

25 knowledge information from an electronic document in the 

present embodiment, a company name of the issue, an 

industrial category 1 on Tokyo Stock Exchange indicative of a 

large classification of an industrial category of the issue, 

an industrial category 2 on Tokyo Stock Exchange indicative 

3 0 of a small classification in the industrial category 1 on 

Tokyo Stock Exchange, and a company name expression 

indicative of the company name of the issue are described in 
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association with each other. As the company name expression, 

various names such as an official name, an abbreviated name, 

a popular name, a common name, and a nickname of the company 

are usable. Note that the company name expression is not 

5 limited to a name, but a securities code of each company may 

be used. That is, the knowledge-extraction target word 

dictionary may be referred to as an issue dictionary 112 in 

the present embodiment. 

[0025] 

10 As illustrated in an example in FIG. 4, the second 

clue word dictionary 113 is configured such that a code for 

identifying a second clue word (an element expression clue 

word) and a clue word corresponding to an expression of a 

knowledge-extraction judgment word, which will be described 

15 later, are described in association with each other. That is, 

the second clue word dictionary 113 may be referred to as an 

element expression clue word dictionary 113. 

[0026] 

The information receiving section 12 receives news 

20 information distributed on the Internet. FIGS. 5 and 6 are 

examples of the news information distributed on the Internet. 

The reception of news information may be performed in a form 

where news information is distributed based on a contract 

with a distribution supplier or in a form where news 

2 5 information newly distributed is found and obtained by an 

Internet search program generally called a search robot or 

crawler. In the present embodiment, among components of news 

information to be distributed on the Internet, five items 

including a "time stamp," a "news source," a "genre," a "news 

3 0 headline," and a "news main body" as illustrated in FIGS. 5 

and 6, and a "news ID" given by the information receiving 

section 12 are used. The "time stamp" is distribution time-
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of-day information given to the news information thus 

distributed. The "news source" is a name of a business 

operator which provides the information. The "genre" is tag 

information indicative of a genre (field) such as "economy," 

5 "society," and "sports" given to the news information. The 

"genre" may not to be given at the time of news reception. 

The "news headline" is a Japanese text string of a headline 

part of the news information thus distributed, and the "news 

main body" is a Japanese text string of a main text part 

10 except the headline of the news information thus distributed. 

[0027] 

The information selecting section 13 selects 

economic news (news information including economic terms) 

from news information received by the information receiving 

15 section 12. A judgment on whether the news is economic news 

or not is made such that in a case where a "genre" is given 

to received news information, for example, it is judged 

whether or not the "genre" is an expression including any 

term of economic terms and its synonyms such as "economy" and 

2 0 "market condition." In a case where any "genre" is not given 

to the received news information, for example, it is judged 

whether or not a news headline or a news main body thereof 

includes economic terms, particularly, terms related to stock 

transactions such as "Tokyo Stock Exchange," "Osaka Stock 

25 Exchange," "Nikkei Stock Average," "share price," "stock 

market," "high price," "closing price," and "turnover." That 

is, the information selecting section 13 selects an 

electronic document highly related to the knowledge-

extraction target word. 

30 [0028] 

The knowledge extracting section 14 extracts 

knowledge information from the news information selected by 
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the information input section 13. For example, the knowledge 

extracting section 14 extracts, by use of the dictionaries 

111 to 113 in the storage section 11, first conceptual names 

for grouping issues which are knowledge extraction targets, 

5 issues belonging to groups, and element expressions to be 

factors to share price fluctuations from the economic news 

which is a knowledge-information extraction target, and 

writes them into the storage section 11 as knowledge 

information on an issue grouping and elements (events) by 

10 means of a knowledge-extraction judgment word checking 

section 141, a first clue word checking section 142, a first 

concept extracting section 143, a knowledge-extraction-

target-word extracting section 144, a second concept 

extracting section 145, a combination forming section 146, 

15 and a first concept checking section 147, which will be 

described later. Here, the knowledge information to be used 

may be, for example, information including a first conceptual 

name, an issue, and a share-price-fluctuation element, or 

information including first information including a first 

2 0 conceptual name and an issue and second information including 

a share-price-fluctuation element. However, the knowledge 

information is not limited to these combinations. Note that 

the knowledge extracting section 14 is able to extract 

knowledge information not from information selected by the 

25 information selecting section 13, but from an electric 

document stored in the storage section 11. 

[0029] 

Note that the knowledge extracting section 14 may 

extract knowledge information not only by a method using 

30 these sections 141 to 147 and the dictionaries 111 to 113, 

but also by a method in which issues are grouped by use of 

syntax analysis, semantic analysis, and context analysis, for 
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example. In the latter method, it is possible to extract 

knowledge information even from news information such as 

"company XX is ranked due to spread of influenza," which does 

not include any group definition words illustrated in FIG. 2. 

5 [0030] 

After the knowledge information is stored in the 

storage section 11, the information analysis section 15 

analyzes all pieces of news information received (newly) by 

the information receiving section 12, based on the knowledge 

10 information stored in the storage section 11, and includes, 

for example, a knowledge-extraction target word/first-

concept /second- concept extracting section 151, an electronic 

document assigning section 152, and a judging section 153 per 

knowledge extraction target. Further, in a case where newly 

15 received news information includes information corresponding 

to knowledge information of grouping or an elements (an 

event), the information analysis section 15 may add the 

knowledge information to the news information. The 

information analysis section 15 may further classify pieces 

20 of news information processed during a certain period of time, 

including the newly received news information, into groups or 

issues and perform statistical processing on each of the 

groups or issues, so as to add statistical information. 

[0031] 

25 After a series of processes are finished, an output 

of the information analysis section 15 is shown on a user 

terminal device by the input-output interface 16 as an 

analysis result of the news information. 

[0032] 

3 0 The input-output interface 16 is connectable to an 

external memory device (not illustrated) through a cable 

assembly, and inputs or outputs knowledge information to be 



- 16 -

stored in the storage section 11 and data of an analysis 

result storing database (not illustrated) to/from this 

external memory device. 

[0033] 

5 FIG. 7 is a block diagram illustrating an exemplary 

configuration of the user terminal device connected to the 

knowledge extracting apparatus 1 as described above. The 

user terminal device 2 is a terminal device handled by a user 

who uses the knowledge extracting apparatus 1. The user 

10 terminal device 2 includes a terminal control section 21 for 

controlling overall processes of the device, a terminal 

storage section 22, a display section 23, an input section 24, 

and a communication interface 25, which are connected to each 

other through a bus 26. 

15 [0034] 

The terminal storage section 22 is a storage device 

constituted by, for example, hardware such as a hard disk 

drive or a nonvolatile memory device. The terminal storage 

section 22 stores a program for control. Further, the 

2 0 terminal storage section 22 functions as a work memory of 

various processes by the terminal control section 21. 

[0035] 

The display section 23 is, for example, a liquid 

crystal display, and outputs an output of the information 

2 5 analysis section 15 to the user. For example, the display 

section 23 shows to the user a distribution time (time stamp) 

of news information received newly, a news source, a company 

name/first conceptual name picked up as a topic in the news 

information, transaction elements (treasury stock acquisition, 

3 0 worsening business conditions, a group infection of influenza, 

and the like) included in the news information in a tabular 

format. 
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[0036] 

The input section 24 is, for example, a keyboard and 

a mouse, and receives operations for knowledge extraction, 

information analysis, and system setting. 

5 [0037] 

The communication interface 25 is connected to the 

knowledge extracting apparatus 1 through a cable assembly, 

and exchanges conditions specified by the user in the user 

terminal device 2, process results of the knowledge 

10 extracting apparatus 1, and the like. Further, the 

communication interface 2 5 is connectable to an external 

memory device through a cable assembly and is able to input 

and output knowledge information on an issue grouping and 

elements (events) to be stored in the storage section 11 and 

15 analysis results to/from this external memory device. 

[0038] 

Next will be described an operation of the knowledge 

extracting apparatus 1 thus configured. FIG. 8 is a 

schematic view illustrating details of a process operation of 

2 0 the knowledge extracting section 14, and FIG. 9 is a 

flowchart to describe one example of the process operation of 

the knowledge extracting section. 

[0039] 

Note that in the following description, a process of 

25 the knowledge extracting section 14 is performed every time 

news information is received, but this process may be 

performed collectively on pieces of news information that 

have been received already, during times such as nighttime 

when an information analysis process is not performed. 

30 [0040] 

The information receiving section 12 receives new 

news information by distribution from a news distribution 



- 18 -

site or by accessing to a news distribution site. For 

example, among pieces of news information in FIGS. 5 and 6, 

news information corresponding to a news ID "1" illustrated 

in FIG. 5 is received. 

5 [0041] 

The information selecting section 13 selects economy 

news as an electronic document from which knowledge 

information is extracted, from pieces of news information 

which are electronic documents received by the information 

10 receiving section 12 (step SI). A judgment on whether the 

news is economic news or not is made such that in a case 

where a "genre" is given to received news information, for 

example, it is judged whether the "genre" is an expression 

including any of economic terms and its synonyms such as 

15 "economy" and "market condition." 

[0042] 

In a case where any "genre" is not given to the 

received news information, for example, it is judged whether 

or not a news headline or a news main body thereof includes 

2 0 economic terms, particularly, terms related to stock 

transactions, such as "Tokyo Stock Exchange," "Osaka Stock 

Exchange," "Nikkei Stock Average," "share price," "stock 

market," "high price," "closing price," and "turnover." 

Selected news information is sent to the knowledge extracting 

25 section 14 from the information selecting section 13. 

[0043] 

In the knowledge extracting section 14, the 

knowledge-extraction judgment word checking section 141 

judges whether or not the news information selected by the 

3 0 information selecting section 13 includes a knowledge-

extraction judgment word to judge whether or not the news 

information thus selected is a possible electronic document 
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from which knowledge information may be extracted (step S2). 

[0044] 

In the present embodiment, the knowledge-extraction 

judgment word is a share-price-fluctuation evaluation word to 

5 evaluate share price fluctuations. That is, the knowledge-

extraction judgment word checking section 141 may be referred 

to as a share-price-fluctuation evaluation word checking 

section 141 in the present embodiment. 

[0045] 

10 For example, the knowledge-extraction judgment word 

checking section 141 judges whether or not any share-price-

fluctuation evaluation word such as "hit a new high," "strong 

movement," "rebound," "sharp drop," "continued rise," and 

"ranked" is included in a news headline or a news main body 

15 of received news information. 

[0046] 

When the news information includes a share-price-

fluctuation evaluation word, the knowledge extracting section 

14 judges that the news information is news information 

2 0 including knowledge information, and transmits the news 

information to the first clue word checking section 142. 

[0047] 

Note that if the "share-price-fluctuation evaluation 

word" has a content to evaluate a fluctuation of a share 

25 price, the "share-price-fluctuation evaluation word" may be 

also expressed in other words such as a "share-price-

fluctuation representing word," a "share-price-fluctuation 

word," or a "share-price-fluctuation definition word." 

[0048] 

3 0 As a result of the judgment in step S2, when the 

news information includes the share-price-fluctuation 

evaluation word, the first clue word checking section 142 
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judges whether or not the news information includes any first 

clue word (a group definition word) that defines a first 

conceptual name of an issue (step S3). That is, the first 

clue word checking section 142 of the present embodiment may 

5 be referred to as a group definition word checking section 

142 . 

[0049] 

For example, the first clue word checking section 

142 refers to the first clue word dictionary 111, and judges 

10 whether or not a news headline or a news main body of the 

received news information includes at least one of the group 

definition words. For example, the news of the news ID "1" 

illustrated in FIG. 5 includes a group definition word 

"related issues." 

15 [0050] 

In a case where the received news information does 

not include any group definition word, a process of step S4 

in the first concept extracting section 143 is omitted. 

[0051] 

2 0 In a case where the received news information 

includes a group definition word, the first clue word 

checking section 142 transmits the news information to the 

first concept extracting section 143. 

[0052] 

2 5 When the news information includes a group 

definition word as a result of the judgment in step S3, the 

first concept extracting section 143 extracts a first 

conceptual name from the news information based on the group 

definition word (step S4). 

30 [0053] 

For example, when the first concept extracting 

section 143 receives news information including a group 
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definition word, the first concept extracting section 143 

extracts a noun just before the group definition word as the 

first conceptual name. In a case where the received news 

information is the news of the news ID "1" as illustrated in 

5 FIG. 5, for example, the first concept extracting section 143 

extracts a noun "influenza" just before a group definition 

word "related issue," as the first conceptual name. 

[0054] 

The first conceptual name is assumed a noun, but not 

10 only a word such as "influenza," but a compound noun such as 

"new influenza" and "seasonal influenza" may be also regarded 

as an extraction target. Further, in a case where a group 

definition word is included but a word just before the group 

definition word is not a noun, it is judged that no first 

15 conceptual name is included. 

[0055] 

As a result of the judgment in step S2 by the 

knowledge-extraction judgment word checking section 141, when 

the news information includes a share-price-fluctuation 

2 0 evaluation word, the knowledge-extraction-target-word 

extracting section 144 extracts an issue including a company 

name and a securities code from the news information. 

[0056] 

More specifically, after step S3 or S4, for example, 

2 5 in regard to news information transmitted without the process 

of the first concept extracting section 143, the knowledge-

extraction-target-word extracting section 144 refers to the 

knowledge-extraction target word dictionary 112 and judges 

whether or not a knowledge-extraction target name expression 

3 0 is included in a news headline or a news main body of the 

news information (step S5), and when the knowledge-extraction 

target name expression is included, the knowledge-extraction-
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target-word extracting section 144 extracts an issue which is 

a knowledge-extraction target word corresponding to the 

knowledge-extraction target name expression (step S6). That 

is, the knowledge-extraction-target-word extracting section 

5 144 of the present embodiment may be referred to as an issue 

extracting section 144. 

[0057] 

In a case where the news headline or the news main 

body includes an expression in a column of the "knowledge-

10 extraction target name expression" in the knowledge-

extraction target word dictionary 112, it is judged that an 

issue which is a knowledge-extraction target word written in 

a "securities code" or a "company name" in a corresponding 

row is included. 

15 [0058] 

The knowledge-extraction target word dictionary 112 

may include definitions of a plurality of rows with respect 

to a single securities code. Further, a plurality of 

knowledge-extraction target name expressions may be extracted 

2 0 from a single piece of news information. 

[0059] 

In a case of the news of the news ID "1" as 

illustrated in FIG. 5, knowledge-extraction target name 

expressions "RR bou," "yy bou HD," and "Hoheto medicals" are 

25 included. Accordingly, issues "securities code: 1031, 

company name: RR bou Co., Ltd.," "securities code: 1033, 

company name: yy bou Holdings Co., Ltd.," and "securities 

code: 1041, company name: Hoheto medicals Co., Ltd." are 

extracted. 

30 [0060] 

In the knowledge-extraction target word dictionary 

112, a knowledge-extraction target name expression is a 
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company name or an abbreviated name of the company name, but 

a securities code of each company may be also taken as an 

example of the knowledge-extraction target name expression. 

The knowledge-extraction target name expression in the 

5 knowledge-extraction target word dictionary 112 of the 

present embodiment may be referred to as a company name 

expression. 

[0061] 

Note that, as illustrated in FIG. 10, the knowledge-

10 extraction-target-word extracting section 144 may just 

extract an issue in the case where the share-price-

fluctuation evaluation word is included as a result of step 

S2. In view of this, the knowledge-extraction-target-word 

extracting section 144 is able to extract an issue not only 

15 after step S3 or S4, but also at any point after step S2 but 

before step S9. 

[0062] 

As a result of the judgment by the knowledge-

extraction judgment word checking section 141, when the news 

20 information includes a share-price-fluctuation evaluation 

word, which is a knowledge-extraction judgment word, the 

second concept extracting section 145 extracts a share-price-

fluctuation element from the news information as a second 

concept. More specifically, the second concept extracting 

25 section 145 judges whether or not at least one second clue 

word in the second clue word dictionary 113 is included in a 

news headline or a news main body of the news information 

including the share-price-fluctuation evaluation word (step 

S7) . 

30 [0063] 

The processes of step S7 and step S8 are performed 

after step S6 in the flowchart of FIG. 9, but may be 
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performed before the process of step S3 or in parallel with 

the processes from step S3 to step S6. 

[0064] 

In a case where a second clue word in the second 

5 clue word dictionary 113 is included in the news headline or 

news main body of the received news information, the second 

concept extracting section 145 extracts a noun phrase 

relating to the second clue word as a second conceptual name 

(step S8). The second conceptual name may be referred to as 

10 a share-price-fluctuation element expression in the present 

embodiment. That is, the second concept extracting section 

14 5 may be an element extracting section 145 in the present 

embodiment. 

[0065] 

15 For example, in the news main body of the news ID 

"1" illustrated in FIG. 5, the second sentence, "it seems to 

be a cue that A prefecture announced that a group infection 

of new influenza was caused in a student dormitory in X 

city," includes a second clue word "cue." 

20 [0066] 

A noun phrase relating to the second clue word "cue" 

is "that ... announced that a group infection of new influenza 

was caused." This noun phrase "that ... announced that a group 

infection of new influenza was caused" is extracted as a 

25 share-price-fluctuation element (event) expression. 

[0067] 

The share-price-fluctuation element (event) 

expression may be a phrase "a group infection of new 

influenza was caused" or "a group infection of new influenza" 

30 obtained by analyzing the noun phrase thus extracted, as an 

extraction target. 

[0068] 
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Alternatively, the term "new influenza" including 

the first conceptual name "influenza" extracted in step S6 or 

step S7 and its attached words may be deleted and the term 

"group infection" may be taken as an extraction target. 

5 [0069] 

Further, the following assumes a case where the news 

main body is constituted by two sentences as follows: "A 

prefecture announced that a group infection of new influenza 

was caused in a student dormitory in X city. This seems to 

10 be a cue." In this case, after a pronoun "this," which 

relates to the clue word "cue," is extracted, context 

analysis is performed to replace "this" with its previous 

sentence "A prefecture announced that a group infection of 

new influenza was caused in a student dormitory in X city," 

15 and from the phrase "A prefecture announced that a group 

infection of new influenza was caused in a student dormitory 

in X city" after the replacement or from its analysis result, 

"group infection of new influenza was caused," "group 

infection of new influenza," or "group infection" may be 

20 taken as an extraction target. 

[0070] 

After the processes from step S3 to step S8 have 

been finished, the combination forming section 146 combines 

the first conceptual name extracted from the news information 

25 in process, the issues which are the knowledge-extraction 

target words, and the share-price-fluctuation element (the 

second conceptual name or event), so as to form knowledge 

information, and writes the knowledge information into the 

storage section (step S9) . 

30 [0071] 

In a case where a single first conceptual name is 

extracted from the news information, all extracted issues 



- 26 -

(knowledge-extraction target words) and all extracted share-

price-fluctuation elements (second conceptual names) are 

assigned to the first conceptual name. That is, one or more 

issues as knowledge-extraction target words and one or more 

5 share-price-fluctuation elements as second concepts are 

allowed to be assigned to a single first conceptual name. 

[0072] 

In a case where analysis-target news information is 

one with a news ID "3" in FIG. 6, six first conceptual names, 

10 eight issues, and three share-price-fluctuation elements are 

extracted from a news main body thereof as illustrated in FIG. 

11. 

[0073] 

In a case where there are a plurality of first 

15 conceptual names extracted as such, a first conceptual name, 

an issue relating to the first conceptual name, and a share-

price-fluctuation element relating to the first conceptual 

name or the issue relating to the first conceptual name may 

be combined by use of advanced natural language processing 

20 such as context analysis. 

[0074] 

Further, in a simpler manner, the news main body may 

be marked off per sentence, and a first conceptual name, an 

issue, and a share-price-fluctuation element may be combined 

25 per sentence. Alternatively, sentences are taken out from 

the news main body one by one, and when a first conceptual 

name and an issue are both found, the first conceptual name, 

the issue, and a share-price-fluctuation element which are 

extracted by then may be output in combination, and from its 

30 subsequent sentence, a first conceptual name, an issue, and a 

share-price-fluctuation element may be newly combined. As 

the knowledge information, the issue and the share-price-
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fluctuation element are assumed to be assigned to the first 

conceptual name, but a combination without the issue or the 

share-price-fluctuation element may be formed. 

[0075] 

5 By such a process, in the present embodiment, the 

following six sets are extracted as the knowledge information 

which is a set of a first conceptual name, an issue (company 

name expression), and a share-price-fluctuation element. 

[0076] 

10 (1) First conceptual name: Petroleum, Issue: XXX 

Seki <1001>, Petroleum VV <1002> 

Element: reported that its consolidated pretax 

profit was a little over 200 billion yen for April to 

December of 2010. 

15 [0077] 

(2) First conceptual name: Trading company, Issue: 

HH Trading <1080>. 

[0078] 

(3) First conceptual name: Nonferrous metal, Issue: 

20 SS Minerals <1050>. 

[0079] 

(4) First conceptual name: Fiber, Issue: Fiber JJ 

<1030>. 

[0080] 

25 (5) First conceptual name: Banking corporation, 

Issue: HH Bank <1082>. 

[0081] 

(6) First conceptual name: High-technology, Issue: 

High-tech BB <1060>, QQ Memory <1063>, 

30 Element: D securities raised its investment decision. 

[0082] 

The combination is assumed a set of the first 
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conceptual name, the issue, and the share-price-fluctuation 

element. However, the combination may be assumed a set of 

only the first conceptual name and the issue, and the share-

price-fluctuation element may be retained independently as 

5 knowledge information. Alternatively, the share-price-

fluctuation element may be retained not with the first 

conceptual name but with the issue as knowledge information. 

[0083] 

After the process of the combination forming section 

10 146, the knowledge information thus extracted as illustrated 

in an example in FIG. 12 is written into the storage section 

11 (step S9). Note that, as illustrated in FIG. 12, examples 

of the first concept in the present embodiment encompass 

"influenza," "petroleum," "trading company," "nonferrous 

15 metal," "fiber," "metal," "high-technology," and the like. 

[0084] 

In regard to economic news which is judged in step 

S2 not to include any share-price-fluctuation evaluation word, 

the first concept checking section 147 judges whether or not 

20 a news headline or a news main body thereof includes any 

first conceptual name (any existing first conceptual name) of 

knowledge information which has been written in the storage 

section 11 (step Sll). In the present embodiment, since the 

first conceptual name is a group name, the first concept 

25 checking section 147 may be referred to as a group name 

checking section. 

[0085] 

In a case where an existing first conceptual name is 

included, the knowledge-extraction-target-word extracting 

30 section 144 judges whether or not the news headline and the 

news main body include any knowledge-extraction target name 

expression by use of the knowledge-extraction target word 
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dictionary 112 (step S12). 

[0086] 

In a case where a knowledge-extraction target name 

expression is included, when there is such an expression as 

5 "entry" or "new business," the combination forming section 

146 forms a combination for a process of adding an issue 

corresponding to the extracted knowledge-extraction target 

name expression to an existing group. 

[0087] 

10 When there is such an expression as "closure," the 

combination forming section 14 6 forms a combination for a 

process of removing an issue corresponding to the knowledge-

extraction target name expression thus extracted for an 

existing first conceptual name (step S13). 

15 [0088] 

When the combination of the existing first concept 

and the adding or removing process of the issue is formed in 

step S13, the process is performed on the storage section 11 

(step S9). 

20 [0089] 

Next will be described an operation of the 

information analysis section 15 with reference to FIGS. 13, 

14, and 15. 

[0090] 

25 At first, the information receiving section 12 

receives new news information by distribution from a news 

distribution site or by accessing to a news distribution site. 

For example, the information receiving section 12 receives 

news information corresponding to a news ID "2" in FIG. 5 

30 (step S21). The news information thus received is 

transmitted to the knowledge-extraction target word/first-

concept/second-concept extracting section 151. 
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[0091] 

Initially, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

refers to the knowledge-extraction target word dictionary 112 

5 stored in the storage section 11, and judges whether or not a 

news headline or a news main body of the news information 

thus received includes a knowledge-extraction target name 

expression (step S22). 

[0092] 

10 In a case where a knowledge-extraction target name 

expression is included, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

extracts a company name/securities code corresponding to the 

knowledge-extraction target name expression thus extracted. 

15 Further, the knowledge-extraction target word/first-

concept/second-concept extracting section 151 refers to the 

knowledge information illustrated in FIG. 12, and extracts 

all first conceptual names to which the company 

name/securities code is assigned (step S23). The knowledge-

20 extraction target word/first-concept/second-concept 

extracting section 151 and the electronic document assigning 

section (a news assigning section) 152 perform, per company 

name extracted from the news headline and the news main body, 

processes of step S24/step S25 on each group to which the 

25 company belongs. 

[0093] 

Initially, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

refers to the knowledge information illustrated in FIG. 12, 

30 extracts a second concept (a share-price-fluctuation element) 

assigned to a first conceptual name to which the company 

name/company in process at that point belongs, and judges 
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whether or not the share-price-fluctuation element 

(expression) is included in the news headline/news main body 

(step S24). 

[0094] 

5 In a case where the share-price-fluctuation element 

(expression) is included, it is judged that the received news 

information in process includes information related to the 

group, and the electronic document assigning section 152 

assigns the news information in process to a company 

10 associated with the first conceptual name in the knowledge 

information illustrated in FIG. 12 (step S25). 

[0095] 

After, before, or in parallel with the processes 

from step S22 to step S25, the knowledge-extraction target 

15 word/first-concept/second-concept extracting section 151 

judges whether or not the news headline or the news main body 

of the received news information includes any first 

conceptual name illustrated in FIG. 12 (step S26) . 

[0096] 

20 For example, the news information of the news ID "2" 

illustrated in FIG. 6 includes a first conceptual name 

"influenza" in its main body. 

[0097] 

In a case where a first conceptual name is included, 

25 the knowledge-extraction target word/first-concept/second-

concept extracting section 151 extracts the first conceptual 

name from the main body or the knowledge information, and 

sends it to the electronic document assigning section 152. 

[0098] 

30 In a case where the first conceptual name is 

extracted, the electronic document assigning section 152 

takes out issues which are knowledge-extraction target words 
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associated with the first conceptual name in the knowledge 

information illustrated in FIG. 12, and assigns the 

electronic document in process to all the knowledge-

extraction target words (step S27). 

5 [0099] 

The judging section 153 per knowledge extraction 

target performs processes from step S28 to step S34 described 

below on each of the knowledge-extraction target words to 

which the news information is assigned in the processes to 

10 step S27. 

[0100] 

In step S28, by referring to an extraction result of 

the second concept, that is, the share-price-fluctuation 

element (expression) in step S24, it is judged whether or not 

15 a second concept specific to a first concept to which an 

issue currently in process as the knowledge-extraction target 

word belongs is extracted. 

[0101] 

In regard to the knowledge-extraction target word in 

20 process, in a case where the second concept is extracted in 

association with the first concept to which the knowledge-

extraction target word belongs, it is judged that information 

related to the knowledge-extraction target word may fluctuate, 

and a set of the knowledge-extraction target word and the 

25 second conceptual name is added to an alarm (step S29). 

[0102] 

More specifically, in regard to the issue in process, 

when a share-price-fluctuation element associated with a 

group to which the issue belongs is extracted, it is judged 

30 that a share price of the issue may fluctuate, and a set of 

the issue and the share-price-fluctuation element is added to 

a share-price-fluctuation element alarm. 
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[0103] 

In a case where the knowledge information stored in 

the storage section 11 is divided into a "first conceptual 

name/knowledge-extraction target word" and a second 

5 conceptual name, it is judged, in step S28, whether or not 

all second concepts stored in the storage section 11 are 

extracted regardless of whether the knowledge-extraction 

target word in process belongs to the group or not. 

[0104] 

10 In this case, a set of the issue as the knowledge-

extraction target word and the share-price-fluctuation 

element as the second concept extracted in step S28 is added 

to a second concept alarm in step S29. 

[0105] 

15 After the news information is assigned to the issue 

as the knowledge-extraction target word, news headlines/news 

main bodies assigned to the issue in process and stored in 

the storage section 11 for a given period of time in the past, 

for example, three days are referred to, so as to judge 

2 0 whether or not there is any trend word (step S30), and when a 

trend word is included in any news information about the 

issue, a set of the issue and the trend word is added to a 

trend alarm (step S31) . 

[0106] 

25 The trend word is a word shown in search sites in 

recent years, and a technique to judge novelty or trend of an 

appearing word has been well known. 

[0107] 

Further, similarly, news headlines/news main bodies 

30 of pieces of news information assigned to the issue in 

process and stored in the storage section 11 for a given 

period of time, for example, for one hour in the past are 
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referred to, so as to judge whether or not received news 

information in process is similar to or identical with any of 

the pieces of news information thus stored for the given 

period of time in the past (step S32), and in a case where 

5 there is similar news information or identical news 

information, a similarity between the pieces of news 

information in pairs is found, and a multiple-distribution 

alarm is added (step S33). 

[0108] 

10 The second concept alarm, the trend alarm, and the 

multiple-distribution alarm output in the above processes are 

output from the information analysis section 15 and provided 

to a system such as an algorithmic trade engine or a user 

terminal device 2 for making a stock transaction (step S34). 

15 [0109] 

In a case where its destination is the system such 

as an algorithmic trade engine, the system such as an 

algorithmic trade engine receives, as input information, a 

current share price, an order state, and the like of the 

20 issue in addition to the news information provided from the 

knowledge extracting apparatus 1 and information assigned to 

the news information, and exhibits, to a user, transaction 

strategies which should be taken at present through the user 

terminal device 2 for making a stock transaction. 

25 [0110] 

As described above, according to the present 

embodiment, with such a configuration that news information 

including economic terms is selected from pieces of received 

news information, knowledge information is extracted from the 

30 news information thus selected, and the knowledge information 

extracted is stored, knowledge information on an issue 

grouping and a share-price-fluctuation element is extracted 
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at any given time from news information continually 

distributed in a state where the news information is not 

associated with any issues. This allows the knowledge 

information to be brought up-to-date. 

5 [0111] 

Further, with such a configuration that, when news 

information including a share-price-fluctuation evaluation 

word includes a group definition word that defines a first 

conceptual name of an issue, the first conceptual name is 

10 extracted from the news information based on the group 

definition word, an issue including a company name and a 

securities code is extracted from the news information 

including the share-price-fluctuation evaluation word, a 

share-price-fluctuation element is extracted from the news 

15 information including the share-price-fluctuation evaluation 

word, the first conceptual name, the issue, and the share-

price-fluctuation element thus extracted are combined to form 

knowledge information, and the knowledge information thus 

formed is written into the storage section 11, knowledge 

20 information on a grouping that is not a fixed industrial 

category used in securities markets is usable, thereby making 

it possible to support a share price fluctuation forecast 

effectively. 

[0112] 

25 Further, with such a configuration that after the 

knowledge information is stored, all pieces of news 

information received newly are analyzed based on the 

knowledge information in the storage section 11, a result of 

the analysis is immediately provided to a system such as an 

30 algorithmic trade engine or a user who makes a stock 

transaction, thereby making it possible to support a most 

recent stock transaction effectively. 
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[0113] 

Further, in a case where its destination is the 

system such as an algorithmic trade engine, it is possible to 

make a judgment based on a wealth of information in 

5 comparison with a case where only numerical information such 

as a current share price and an order state is referred to. 

[0114] 

Further, the present embodiment and each of the 

following embodiments do not limit their target to internet 

10 distribution news. For example, other information (blog, 

miniblog, microblog, company announcement information) 

distributed on the Internet or an electronic document 

existing outside the Internet can be assumed as a target. 

Further, a combination of a plurality of types of information 

15 such as news information and a blog can be also assumed as a 

target. 

[0115] 

Note that the judgment on similar news information 

or identical news information in step S32 may be performed by 

20 use of, for example, processes [1] to [3] described in the 

specification of a prior application (Japanese Patent 

Application No. 2010-247518) of the present application, 

which prior application was not published at the time of 

filing of the present application. In the following 

25 processes [1] to [3], the word "title" may be read as "news 

main body." Further, the word "news information with ID" may 

be read as "news information." Moreover, a subject of the 

processes [1] to [3] is rewritten to the "judging section 153 

per knowledge extraction target" in accordance with step S32 

30 described earlier. 

[0115] 

[1] The storage section 11 stores a word analysis 
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dictionary, sameness criteria, and so on in advance. 

[0116] 

The sameness criteria show criteria to judge whether 

or not any two pieces of news information among pieces of 

5 transmitted news information are identical with each other, 

and includes the following criteria: news source names 

included in the two pieces of news information are identical 

with each other; a distribution time difference indicative of 

a difference in distribution time-of-day between the two 

10 pieces of news information is smaller than a standard value 

(a maximum distribution time difference); a similarity 

calculated from morphological analysis results of two titles 

of the two pieces of news information is higher than a 

prescribed value; and the similarity is calculated after 

15 significant figures of the numerical information are rounded 

to the same digit. 

[0118] 

Note that the similarity is, for example, a ratio of 

the number of independent words and pieces of numerical 

20 information included in both of the morphological analysis 

results of the two titles, with respect to a total sum of 

respective numbers of independent words included in the 

respective morphological analysis results of the two titles 

and respective numbers of pieces of numerical information 

25 included therein. Further, a prescribed value of the 

similarity (not less than 0 but not more than 1) is 

preferably a high value such as about 0.9. Moreover, instead 

of the criterion "a similarity calculated from morphological 

analysis results of two titles is higher than a prescribed 

30 value," the sameness criteria may include such a criterion 

that "independent words extracted from respective 

morphological analysis results of two titles are identical 
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with each other." Further, the sameness criteria may be read 

as sameness judgment rules. 

[0119] 

[2] The judging section 153 per knowledge extraction 

5 target performs a word analysis process of news information 

with ID by use of a word analysis dictionary in the storage 

section 11. One example of the word analysis process to be 

used here is a morphological analysis technique (a well-known 

technique). In other words, the judging section 153 per 

10 knowledge extraction target has a morphological analysis 

function to perform morphological analysis on a title 

included in news information with ID in the storage section 

11, add an obtained morphological analysis result to a news 

ID and a tile of the news information with ID, and write 

15 obtained analysis result information into the storage section 

11. 

[0120] 

Note that the following describes the morphological 

analysis technique as one example, but the process in the 

20 judging section 153 per knowledge extraction target may be 

performed such that words are separated by use of an 

analyzing process different from the morphological analysis 

such as N gram without the use of the word analysis 

dictionary. That is, in the present embodiment, news 

25 information is divided into words by a technique that is not 

limited to the morphological analysis, and a similarity is 

judged by comparing the words. 

[0121] 

However, in a case of N gram which assumes 

30 characters as a unit, assignment of word class and judgment 

on whether or not a word is an independent word cannot be 

performed. Accordingly, when a word analyzing process is 
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performed by the other means of the morphological analysis, a 

"word" rather than an "independent word" can be a processing 

target. 

[0122] 

5 [3] The judging section 153 per knowledge extraction 

target judges whether or not latest news information with ID 

in the storage section 11 is the same news as news 

information with ID having been written in the storage 

section 11 previously, based on whether or not the sameness 

10 criteria in the storage section 11 is satisfied. 

[0123] 

For example, the judging section 153 per knowledge 

extraction target calculates a similarity indicative of a 

ratio of how much independent words and numerical information 

15 extracted from a morphological analysis result of a title of 

the latest news information with ID are identical with 

independent words and numerical information extracted from a 

morphological analysis result of a title of the news 

information with ID having been written previously. Note 

20 that, before calculating the similarity, significant figures 

of respective pieces of numerical information are rounded to 

the same digit. In a case where this similarity is higher 

than the prescribed value (e.g., 0.9), if these pieces of 

news information with ID have the same news source name and 

25 further a difference between distribution times of the 

respective pieces of news is within a standard value (e.g., 

five minutes), a sameness judging section 15 judges that 

these pieces of news are the same news. Note that checking 

of the similarity being high, checking of the news source 

30 names being the same, and checking of the different between 

distribution times is executable in any given order. Further, 

instead of checking that the similarity is high, it may be 
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also possible to check that independent words are perfectly-

matched. 

[0124] 

Subsequently, the following describes the sameness 

5 judging process [3] by taking, as an example, news 

information of a news ID "38" and news information of a news 

ID "3" which is a target for the sameness judgment. 

[0125] 

From a morphological analysis result of latest 

10 pieces of news information with ID including the news ID 

"38," one type of numerical information, "15.8% drop," and 

seven independent words, "U.S. <noun - proper noun -

country>," "commodity sales <noun - general>," "company A 

Cnoun - proper noun - organizations" "January <noun -

15 possibly adverb>," "recall <noun - "sahen setsuzoku" (i.e. 

sa-column irregular connection)>," "problem <noun - "nai" 

adjective stem>," and "sound <verb - independents' are 

extracted. 

[0126] 

20 From a morphological analysis result of previous 

pieces of news information with ID including the news ID "3" 

as a target for the sameness judgment, one type of numerical 

information, "15% drop <numerical informations" and four 

independent words, "Company A <noun - proper noun -

25 organization;^ " "January <noun - possibly adverb>," "U.S. 

<noun - proper noun - country>," and "commodity sales <noun -

general>" are extracted. 

[0127] 

Here, respective pieces of numerical information of 

30 the news ID "38" and the news ID "3" are "15.8% drop" and 

"15% drop," and thus their values are not identical. 

[0128] 
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In terms of the independent words, the number of 

independent words extracted from the two morphological 

analysis results is seven in total, whereas the number of 

independent words extracted from both of the two 

5 morphological analysis results is four. 

[0129] 

In this case, based on a fact that the latest news 

information and the previous news information have four 

pieces of information in common out of eight pieces of 

10 information including one type of numerical information and 

the seven independent words, a coincidence level is 

calculated to be 50% and a similarity is calculated to be 0.5. 

[0130] 

The calculation of the similarity may be further 

15 performed such that "if respective pieces of news include 

pieces of numerical information, which are not identical with 

each other, the similarity is 0," or "an average of a 

coincidence level of numerical information and a coincidence 

level of independent words is regarded as the similarity," 

2 0 for example. 

[0131] 

Note that the comparison of independent words by the 

judging section 153 per knowledge extraction target is 

performed by just comparing morphological analysis results, 

25 but alternatively, the following processes may be added as 

modifications: a process of converting 

verbs/adjectives/adjectival verbs in the morphological 

analysis results into their original forms for the 

comparison; a process of making a negative end-form when 

30 returning them to the original forms in a case where a 

negative auxiliary verb follows them; and the like process 

[0132] 
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(Second Embodiment) 

Next will be described a second embodiment. Note 

that the second embodiment is a modification of the knowledge 

extracting apparatus 1 of the first embodiment for extracting 

5 knowledge information related to stock transactions. 

[0133] 

A direction of a share price fluctuation does not 

necessarily accord with whether information obtained newly is 

positive or negative. Whether the direction of the share 

10 price fluctuation is a favorable direction or a worse 

direction in comparison with forecasts made in advance by 

users who make a stock transaction tends to determine the 

direction of the share-price fluctuation. 

[0134] 

15 Accordingly, in the first embodiment, in the process 

of the information analysis section 15, only information on 

whether there is a share-price-fluctuation element or not and 

an expression thereof are provided to a CEP (Complex Event 

Processing) or to a user. However, some share-price-

20 fluctuation elements tend to give a given directivity to the 

share price fluctuation. 

[0135] 

In view of this, the second embodiment is configured 

such that an element extracting section 145 in a knowledge 

25 extracting section 14 gives, to one having an apparent 

directivity among second clue words, a direction (positive or 

negative) and its intensity. This intensity is set in 

advance in a range of integers of -5 to 5. 

[0136] 

30 Along with this, a second concept extracting section 

145 is configured to use a second clue word dictionary 113a 

illustrated in FIG. 16 instead of the second clue word 
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dictionary 113 illustrated in FIG. 4. 

[0137] 

More specifically, the second concept extracting 

section 145 includes the aforementioned function to extract a 

5 share-price-fluctuation element from news information when 

the news information, which is an electronic document, 

includes a share-price-fluctuation evaluation word as a 

result of a judgment by a knowledge-extraction judgment word 

checking section 141, and additionally includes a function to 

10 search the second clue word dictionary 113a in a storage 

section 11 based on the share-price-fluctuation element thus 

extracted and to add respective pieces of information 

indicative of a direction and an intensity of a share price 

fluctuation thus found to the share-price-fluctuation element. 

15 [0138] 

Note that in the second clue word dictionary 113a, a 

code for identifying a clue word, a clue word to an 

expression of a share-price-fluctuation element, information 

indicative of a direction of a share price fluctuation, and 

20 information indicative of an intensity of the share price 

fluctuation are described in association with each other. 

[0139] 

Next will be described an operation of a knowledge 

extracting apparatus 1 configured as such. Note that 

25 descriptions about configurations/operations similar to those 

of the knowledge extracting apparatus 1 of the first 

embodiment are omitted. 

Operations of step SI to S6 are performed in a 

similar manner to the above. 

30 [0140] 

As a result of a judgment by the knowledge-

extraction judgment word checking section (hereinafter 
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referred to as a share-price-fluctuation evaluation word 

checking section) 141, when news information includes a 

share-price-fluctuation evaluation word, the second concept 

extracting section (hereinafter referred to as an element 

5 extracting section) 145 extracts a share-price-fluctuation 

element from the news information. More specifically, the 

second concept extracting section (hereinafter referred to as 

an element extracting section) 145 judges whether or not one 

or more clue word in the second clue word dictionary 

10 (hereinafter referred to as an element expression clue word 

dictionary) 113a are included in a news headline or a news 

main body of the news information including the share-price-

fluctuation evaluation word (step S7) . 

[0141] 

15 The processes of step S7 and step S8 are performed 

after step S6 in the flowchart of FIG. 9, but may be 

performed before the process of step S3 or in parallel with 

the processes from step S3 to step S6. 

[0142] 

20 In a case where a clue word in the element 

expression clue word dictionary 113a is included in the news 

headline or news main body of the received news information, 

the element extracting section 145 extracts a noun phrase 

relating to the clue word as a share-price-fluctuation 

25 element (step S8). 

[0143] 

For example, in a knowledge extracting process from 

a news ID "4" illustrated in FIG. 17, a clue word "negative 

reaction" registered in the element expression clue word 

30 dictionary 113a is extracted, and a direction and an 

intensity associated with the clue word "negative reaction" 

are given to a share-price-fluctuation element including a 
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noun phrase "downward revision in earnings," which relates to 

the clue word "negative reaction," thereby obtaining a share-

price-fluctuation element "element: downward revision in 

earnings, direction: negative, intensity: 2." 

5 [0144] 

A combination forming section 146 forms knowledge 

information in a similar manner to the above, and writes the 

knowledge information into the storage section 11 (step S9). 

FIG. 18 is an example of the knowledge information. Here, 

10 the knowledge information includes the share-price-

fluctuation element "element: downward revision in earnings, 

direction: negative, intensity: 2," to which the direction 

and the intensity are given. The knowledge information 

includes a set of the first conceptual name, the issue, and 

15 the share-price-fluctuation element as a combination, 

similarly to the first embodiment, but the combination may be 

assumed a set of only the first conceptual name and the issue, 

and the share-price-fluctuation element may be retained 

independently as knowledge information. Alternatively, the 

20 share-price-fluctuation element may be retained not with the 

first conceptual name but with the issue as knowledge 

information. 

[0145] 

After that, in a case where a news ID "5" 

25 illustrated in FIG. 17 is received, when the share-price-

fluctuation element "downward revision in earnings" is 

extracted from a news main body thereof, an information 

analysis section 15 adds information of "direction: negative, 

intensity: 2" to an issue "1152: AA iron manufacture Co., 

30 Ltd." and the element "downward revision in earnings," and 

provides them to a system such as an algorithmic trade engine 

or a user terminal device 2 for making a stock transaction. 
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[0146] 

As described above, the present embodiment is 

configured such that the second clue word dictionary is 

searched based on a share-price-fluctuation element extracted 

5 by the knowledge extracting apparatus 1 for extracting 

knowledge information related to stock transactions, and 

respective pieces of information indicative of a direction 

and an intensity of a share price fluctuation thus found to 

the share-price-fluctuation element. With such a 

10 configuration, information in which the direction and the 

intensity are added to the share-price-fluctuation element is 

provided, thereby making it possible to further support quick 

decision of the system such as an algorithmic trade engine or 

the user who makes a stock transaction, in addition to the 

15 effect of the first embodiment. 

[0147] 

(Third Embodiment) 

Next will be described a third embodiment. 

[0148] 

20 The third embodiment is a modification of the 

knowledge extracting apparatus 1 of the first embodiment for 

extracting knowledge information related to stock 

transactions, and knowledge information extracted by a 

knowledge extracting section 14 is an element (an event) 

25 related to a certain target and its time stamp. 

[0149] 

Along with this, an information receiving section 12 

includes the aforementioned function to receive news 

information, and further a function to add a time stamp to 

30 news information when receiving the news information. 

[0150] 

In the aforementioned function to extract knowledge 
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information from news information selected by an information 

selecting section 13, a knowledge extracting section 14 has a 

function to extract event information including an expression 

indicative of a predetermined target from the selected news 

5 information and to write the event information thus extracted 

from the news information and a time stamp into a storage 

section 11 as knowledge information. 

[0151] 

Here, the expression indicative of a predetermined 

10 target is, for example, a company name expression indicative 

of a company name of an issue or an expression indicative of 

a noun just before a group definition word which defines a 

first conceptual name of the issue. Note that the "company 

name expression indicative of a company name of an issue" is 

15 described in a knowledge-extraction target word dictionary 

(hereinafter referred to as an issue dictionary) 112. The 

"group definition word which defines a first conceptual name 

of the issue" is described in a first clue word dictionary 

(hereinafter referred to as a group-definition-word 

20 dictionary) 111. 

[0152] 

Next will be described an operation of a knowledge 

extracting apparatus 1 configured as such. FIG. 19 is a 

flowchart illustrating an example of a process operation of 

25 the knowledge extracting section 14. 

[0153] 

When the information receiving section 12 receives 

news information (step S41), the knowledge extracting section 

14 refers to the group definition word dictionary 111, the 

30 issue dictionary 112, and the like and judges whether or not 

an expression indicative of a target (a first concept 

associated with a company) selected by a user is included 
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(step S42). 

[0154] 

In a case where the expression indicative of the 

target selected by the user is included, the knowledge 

5 extracting section 14 extracts a noun phrase including the 

expression indicative of the target as a second concept (an 

event) (step S43). 

[0155] 

The knowledge extracting section 14 additionally 

10 writes the second concept thus extracted into the storage 

section 11 together with a target name and a time stamp of 

the received information (step S44). 

[0156] 

After that, the information analysis section 15 

15 performs operations of steps S21 to S34 in a similar manner 

to the above. 

[0157] 

FIG. 20 is a view illustrating an example of 

knowledge information. This is an example in which a process 

20 is performed on the news IDs "1" and "2" illustrated in FIG. 

5 in regard to the first conceptual name "influenza." 

[0158] 

The knowledge (the second concept) to be extracted 

is a noun phrase including a target expression selected by a 

25 user, but a compound noun may be selected from this noun 

phrase, a proper noun (a place name or the like) may be 

selected therefrom, or a trend word may be selected therefrom 

as a second concept, and "A prefecture, " "group infection," 

and "X city," and a combination thereof may be assumed as a 

30 second clue word. 

[0159] 

The second concept extracted based on the first 
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concept "influenza" is expanded to companies according to the 

knowledge information obtained in the first embodiment as 

illustrated in FIG. 12, and information in which a "target" 

in the knowledge information illustrated in FIG. 20 is 

5 replaced from "influenza" to "1033: yy bou Holdings Co., Ltd" 

may be also written as knowledge information. 

[0160] 

Further, as illustrated in FIG. 20, the number of 

distributions of news information having a high similarity 

10 may be assumed as "a similar information number" and regarded 

as knowledge information. 

[0161] 

As described above, the present embodiment is 

configured such that when news information is received, a 

15 time stamp is added to the news information, event 

information including an expression indicative of a 

predetermined target is extracted from selected news 

information, and the extracted event information and a time 

stamp are written into the storage section 11 as knowledge 

20 information. With such a configuration, a second concept 

related to a certain target (a first concept) is extracted 

and retained in time series with time stamp information, 

thereby resulting in that, when a similar event has occurred, 

it is possible to retain knowledge information which is 

25 effective for forecast in the near future so as to provide it 

to a user terminal device 2, in addition to the effect of the 

first embodiment. 

[0162] 

Note that it is also possible to configure the third 

30 embodiment such that an electric mail is assumed as 

information to receive and a project is assumed as a target, 

so that knowledge information indicative of a risk related to 
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a project of corporate activities is extracted. Further, it 

is further possible to configure the third embodiment such 

that a system log of an information appliance is assumed as 

information to receive and a computer network system is 

5 assumed as a target, so that knowledge information related to 

interference detection of the computer network system is 

extracted. 

[0163] 

(Fourth Embodiment) 

10 Next will be described a fourth embodiment. 

[0164] 

With reference to FIG. 21, a configuration of a 

knowledge extracting apparatus 100 of the fourth embodiment 

is described. Note that the configurations as described in 

15 the first embodiment to the third embodiment are omitted. 

[0165] 

As illustrated in FIG. 21, the knowledge extracting 

apparatus 100 of the present embodiment includes evaluation 

information 114 and a certainty factor update rule 115 of a 

20 storage section 11 and a knowledge evaluation update 

apparatus 18. The evaluation information 114, the certainty 

factor update rule 115, and a certainty factor will be 

described later. 

[0166] 

25 The knowledge evaluation update apparatus 18 

includes a broader concept checking section 181, a narrower 

concept extracting section 182, an evaluation section 183, a 

certainty factor update section 184, and a knowledge update 

section 185. 

30 [0167] 

The broader concept checking section 181 checks, per 

group name included in knowledge information, whether or not 



- 51 -

there is any news in which the group name is described and 

the number of distributions in news information newly 

registered in the storage section 11 for a predetermined 

period of time. That is, the knowledge information of the 

5 present embodiment is information having a hierarchical 

structure, and a group name is assumed as a broader term and 

an issue is assumed as a narrower concept. 

[0168] 

The narrower concept extracting section 182 extracts 

10 all issues included in the knowledge information which are 

narrower concepts of the group name checked by the broader 

concept checking section 181. Further, the narrower concept 

extracting section 182 checks whether or not there is any 

news in which the issues are described and the number of 

15 distributions, from the news information checked by the 

broader concept checking section 181. 

[0169] 

The evaluation section 183 calculates an evaluation 

value per issue extracted by the narrower concept extracting 

20 section 182, based on the evaluation information 114 stored 

in the storage section 11. The evaluation information 114 is, 

for example, stock quotations, news, a turnover of a stock, 

business performance or an employee number of a company, and 

the like. 

25 [0170] 

The certainty factor update section 184 updates a 

certainty factor, which will be described later, based on the 

evaluation value calculated by the evaluation section 183 and 

the certainty factor update rule 15. 

30 [0171] 

The knowledge update section 185 updates knowledge 

information stored in the storage section 11, based on a 
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updated result of the certainty factor update section 184. 

[0172] 

Here, as described above, a share price fluctuation 

is influenced by occurrence of news related to each issue, 

5 but an intensity of the influence varies depending on an 

issue and a group name (key words). Accordingly, it is 

effective to retain, in addition to a combination of the 

group name and the issue, the intensity of the influence on 

the issue at the time of the occurrence of news related to 

10 the group name, that is, information of a certainty factor 

indicative of how certain the issue belongs to the group. 

[0173] 

In view of this, the fourth embodiment is configured 

such that knowledge information to which certainty factor 

15 information including a certainty factor and a certainty 

factor updating history as illustrated in FIG. 22 is added 

instead of the knowledge information illustrated in FIG. 12. 

That is, the certainty factor of the present invention is a 

value indicative of a degree of how much a narrower concept 

20 belongs (relates) to a broader concept, and is different from 

the certainty factor in the third technique described in 

Background Art. Higher the certainty factor in knowledge 

information is, higher the degree of how much the narrower 

concept belongs to the broader concept is, and thus, it is 

25 possible to judge that relevant information is highly related. 

[0174] 

Note that information about the share-price-

fluctuation element in FIG. 12 is omitted in FIG. 22, but 

knowledge information in FIG. 22 may be configured to include 

30 the share-price-fluctuation element. Alternatively, the 

combination of the group name and the share-price-fluctuation 

element may be configured to be managed in a table different 
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from the knowledge information in FIG. 22. Further, in 

addition to the share-price-fluctuation element, a direction 

and an intensity may be managed together as described in the 

second embodiment and FIG. 18. Further, the information 

5 included in the certainty factor information may be only a 

certainty factor. 

[0175] 

Similarly to the knowledge information of FIG. 12 

used in the first embodiment, the second embodiment, and the 

10 third embodiment, the knowledge information of FIG. 22 

retains two types of information, i.e., a group name and an 

issue. Further, three types of information including 

information of a certainty factor indicative of how much the 

issue belongs to the group, in addition to the above two, are 

15 required. In addition to them, the following pieces of 

information may be retained together: a low-order group name 

to subdivide the group name; a business entry timing when a 

corresponding company plans to enter a corresponding business 

(group), which is released by the corresponding company; a 

20 business closure timing when the corresponding company plans 

to close the corresponding business (group), which is 

released by the corresponding company; a certainty factor 

updating history up to a given number of times in the past; a 

group definition word in which to record a group definition 

25 word at the time when a relation between the group name and 

the issue is extracted newly; and the like. In the present 

embodiment, the certainty factor updating history to be 

retained includes two previous histories. 

[0176] 

30 Next will be described an operation of the knowledge 

extracting apparatus 100 including the knowledge evaluation 

update apparatus 18 for retaining and updating the certainty 
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factor of the knowledge information in FIG. 22. FIG. 23 is a 

schematic view illustrating details of a process operation 

(hereinafter referred to as a knowledge evaluation updating 

process) of the knowledge evaluation update apparatus 18, and 

5 FIGS. 24 and 25 are flowcharts to describe one example of the 

knowledge evaluation updating process. 

[0177] 

The following describes a case where a process 

related to knowledge information in the fourth row in FIG. 22 

10 is performed in the knowledge extracting apparatus 100 of the 

present embodiment. The knowledge information in the fourth 

line in FIG. 22 is as follows: "First conceptual name: 

influenza, Low-order group name: influenza medicine, Issue: 

ff pharmaceutical <1042>, Certainty factor: 1, Business entry 

15 timing: October 19, 2007, Certainty factor updating history 1 

(pervious certainty factor updating history): September 10, 

2008 +1, Group definition word: related." 

[0178] 

Extraction of a set of a first conceptual name 

20 (hereinafter referred to as a group name), an issue (a 

company name expression), and a share-price-fluctuation 

element are performed in a similar manner to the first 

embodiment. When a combination of a group name and an issue 

is extracted newly, an initial value of the certainty factor 

25 of 1.0, for example, is given. Further, a minimum value of 

the certainty factor of the present embodiment is 0, and when 

the certainty factor becomes less than 0 due to a certainty 

factor update process, which will be described later, the 

certainty factor is adjusted to 0. Further, a maximum value 

30 of the certainty factor of the present embodiment is 5.0. 

When the certainty factor becomes more than 5.0 as a result 

of the certainty factor update process, the certainty factor 
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may be adjusted so as not to largely exceed 5.0 by exception 

processing. The exception processing is, for example, a 

process in which in a case where the certainty factor of the 

previous day is larger than 5.0 and the certainty factor will 

5 be further increased by update at this time, the certainty 

factor is increased only by 0.05, and in a case where the 

certainty factor of the previous day is less than 4.95 and 

the certainty factor will exceed 5.0 by update at this time, 

the certainty factor after the update is adjusted to 5.0. 

10 [0179] 

Note that in the following description, the 

knowledge evaluation updating process is performed once in 

the evening or in the nighttime after securities markets are 

closed, but this process may be performed not once a day but 

15 may be performed at the end of the morning session and at the 

end of the afternoon session of the securities markets. 

[0180] 

When the knowledge evaluation updating process is 

started, the broader concept checking section 181 selects one 

20 group name from the knowledge information in FIG. 22 (step 

S51). In this case, a group name "influenza" is selected. 

Subsequently, the broader concept checking section 181 checks 

whether or not there is any news in which the group name 

selected in step S51 is described among pieces of news newly 

25 registered in the storage section 11 on that day (step S52). 

[0181] 

Note that, in the present embodiment, counting of 

the number of news stories is performed at every 

predetermined time such as at 15:00 of the business day, for 

30 example. News distributed on day-off may be added to news of 

the next business day. Further, in step S52, the broader 

concept checking section 181 may check whether or not there 



- 56 -

is any news in which the group name and its low-order group 

name are both described. 

[0182] 

In a case where there is no news in which the group 

5 name currently selected is described ("No" in step S52), 

processes from step S53 to step S63 are omitted to proceed to 

step S64. Step S64 will be described later. 

[0183] 

In a case where there is news in which the group 

10 name currently selected is described ("Yes" in step S52), the 

narrower concept extracting section 182 extracts issues 

included in the same knowledge information as the group name 

currently selected, from the knowledge information in FIG. 22 

(step S53). The evaluation section 183 selects one issue 

15 from the issues selected by the narrower concept extracting 

section 182 (step S54). In this case, an issue "ff 

pharmaceutical <1042>" is selected. 

[0184] 

Subsequently, the evaluation section 183 judges 

20 whether or not there is any news including the issue selected 

by the narrower concept extracting section 182 and a group 

name corresponding to the issue at the same time but without 

any predetermined word phrase ("closure," "disposal," and the 

like) associated with business closure (step S55). 

25 [0185] 

When there is no news including the issue selected 

by the narrower concept extracting section 182 and the group 

name corresponding to the issue at the same time but without 

any predetermined word phrase associated with business 

30 closure ("No" in step S55), processes of step S56 and step 

S57 are omitted to proceed to step S58. 

[0186] 
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When there is news including the issue selected by 

the narrower concept extracting section 182 and the group 

name corresponding to the issue at the same time but without 

any predetermined word phrase associated with business 

5 closure ("Yes" in step S55), the evaluation section 183 

checks whether or not the number of news stories including 

the group name is a prescribed number or more (step S56). 

The prescribed value in step S56 is 3 in the present 

embodiment. 

10 [0187] 

When the number of news stories including the group 

name is the prescribed number or more ("Yes" in step S56) , 

the evaluation section 183 calculates a "turnover change 

rate" of the issue as an evaluation value and checks whether 

15 or not the turnover change rate thus calculated satisfies an 

update condition of the certainty factor, which will be 

described later (step S57). 

[0188] 

In this case, the evaluation information 114 of the 

20 present embodiment includes daily turnovers related to an 

issue of a stock. FIG. 26 illustrates one example of 

turnovers of the issue "ff pharmaceutical <1042>." 

[0189] 

The evaluation section 158 calculates the "turnover 

25 change rate" by use of this evaluation information 114 

according to the following formula in step S57: 

[0190] 

(1) Turnover change rate = (turnover of current day) 

/ (average of turnovers of most recent five business days) 

30 The formula (1) uses the average of the most recent 

five business days, but needless to say, it is not limited to 

five business days. 
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[0191] 

Note that the update condition in step S57 is, for 

example, as follows: "update is performed if the turnover 

change rate is not less than a predetermined threshold 

5 value." Further, the update condition may be changed 

dynamically based on information included in the storage 

section 11 in the knowledge extracting apparatus 100. It is 

conceivable that the dynamic change of the update condition 

is such that, in a case where news information is used as the 

10 evaluation information 114, when the number of news stories 

related to the issue included in the news information is more 

than a given number, a threshold value included in the update 

condition is increased by a predetermined unit. 

[0192] 

15 In the present embodiment, the update condition is 

"whether turnover change rate > 1.1 or turnover change rate < 

1.0 is satisfied or not." 

[0193] 

The judgment from step S55 to step S57 is an example 

20 of the process of judging whether or not the certainty factor 

is updated, and it is also conceivable that the judgment may 

be divided into more details or that another index may be 

used as a criteria. 

[0194] 

25 When the number of news stories including the group 

name is not the prescribed number or more ("No" in step S56) 

or when the evaluation value calculated by the evaluation 

section 183 does not satisfy the update condition of the 

certainty factor ("No" in step S57), processes from step S58 

30 to step S62 are omitted to proceed to a process of step S63. 

[0195] 

When the evaluation value calculated by the 
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evaluation section 183 satisfies the update condition of the 

certainty factor ("Yes" in step S57), the certainty factor 

update section 184 updates the certainty factor stored in the 

storage section 11 in association which the issue (step S58). 

5 Note that the update of the certainty factor by the certainty 

factor update section 184 is performed such that the 

certainty factor update rule 115 is set in the storage 

section 11 in advance and the update is performed according 

to this rule. 

10 [0196] 

An example of the certainty factor update rule 115 

in the present embodiment is illustrated in FIG. 27. The 

certainty factor update rule 115 illustrated in FIG. 27 is 

stored in the storage section 11. 

15 [0197] 

The certainty factor update rule 115 of FIG. 27 is 

as follows: "in a case where the judgment in step S55 is 

"Yes" and turnover change rate < 1.1 is satisfied, 0.05 is 

added to the certainty factor;" "in a case where the judgment 

20 in step S55 is "Yes" and turnover change rate > 1.1 is 

satisfied, (turnover change rate - 1.0) * 0.5 is added to the 

certainty factor;" "in a case where the judgment in step S56 

is "Yes" and turnover change rate > 1.1 is satisfied, (news 

number change rate - turnover change rate) x 0.5 is reduced 

25 from the certainty factor;" and "in a case where the judgment 

in step S56 is "Yes" and turnover change rate < 1.0 is 

satisfied, (news number change rate - turnover change rate) x 

0.5 is added to the certainty factor." 

[0198] 

30 The news number change rate is calculated based on 

the following formula: 

[0199] 
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(2) News number change rate = (a value obtained by 

multiplying the number of news stories including the group 

name on a current day by the certainty factor on the current 

day)/ (an average of values obtained by multiplying respective 

5 numbers of news stories including the group name for most 

recent five business days by the certainty factor on the 

current day) 

Further, a graph indicative of the number of news 

stories including influenza in the present embodiment per day 

10 is illustrated in FIG. 28. 

[0200] 

In the present embodiment, different update rules 

are applied to a case where the process proceeds from "Yes" 

in step S55 to step S58 and to a case where the process 

15 proceeds from "Yes" in step S57 to step S58. Further, such 

an update rule that "in a case where turnover change rate < 

1.0 is satisfied, (1 - turnover change rate) x 0.5 is reduced 

from the certainty factor on the previous business day" may 

be applicable. Note that a value of the certainty factor on 

20 the previous day is calculated, for example, from a certainty 

factor updating history included in the knowledge information 

in FIG. 22. Alternatively, the certainty factor itself may 

be retained as a history. 

[0201] 

25 FIG. 29 illustrates an example of a graph related to 

the certainty factor of the present embodiment. 

[0202] 

Subsequently, the knowledge update section 185 

updates the knowledge information in FIG. 22. More 

30 specifically, the knowledge update section 185 judges whether 

or not the certainty factor after the update satisfies a 

condition (hereinafter referred to as a deletion condition) 
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to delete knowledge information including the issue from the 

storage section 11 (step S59). In the present embodiment, 

when the certainty factor is not more than 0.3, for example, 

the knowledge update section 185 judges that the deletion 

5 condition is satisfied. Note that this judgment is made not 

by a value of a latest certainty factor, but may be made when 

the deletion condition is satisfied after the certainty 

factor has been decreased continuously five times in the 

update history, for example. 

10 [0203] 

When the certainty factor after the update is not 

0.3 or less ("No" in step S59), that is, when the deletion 

condition from the group is not satisfied, the knowledge 

update section 185 omits processes from step S61 to step S62 

15 and proceeds to step S63. 

[0204] 

When the certainty factor after the update is 0.3 or 

less ("Yes" in step S59), that is, when the deletion 

condition from the group is satisfied, the knowledge update 

20 section 185 shows an alarm to a user (step S60). This alarm 

is intended to ask the user about whether or not the issue 

currently selected is to be deleted from the group currently 

selected, and the alarm is displayed on the input-output 

interface 16, for example. 

25 [0205] 

When the user inputs information on whether the 

knowledge information is deleted or not via the input-output 

interface by referring to the alarm thus displayed, the 

knowledge update section 185 judges whether or not the 

30 information thus input is information to instruct deletion 

(step S61) . 

[0206] 
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When the deletion is not instructed ("No" in step 

S61), the knowledge update section 185 omits the process of 

step S62 and proceeds to the process of step S63. 

[0207] 

5 When the deletion is instructed ("Yes" in step S61), 

the knowledge update section 185 deletes the selected issue 

from the group (step S62). That is, knowledge information 

corresponding to a combination of the group currently 

selected and the issue currently selected is deleted from the 

10 storage section. Note that the deletion of the issue from 

the group may be performed not only in these series of 

processes, but a process of deleting an issue of which a 

closure timing comes may be performed independently according 

to information of the business closure timing described in 

15 the knowledge information in FIG. 22. 

[0208] 

Subsequently, the knowledge update section 185 

judges whether or not there are unprocessed issues in the 

group currently selected (step S63). When there are 

20 unprocessed issues ("Yes" in step S63), the process returns 

to step S54 and the same process is performed on one of the 

unprocessed issues. 

[0209] 

When the unprocessed issues in the group currently 

25 selected are all subjected to the process ("No" in step S63) 

or in a case of "No" in step S52, the knowledge update 

section 185 judges whether or not there are any unprocessed 

groups among groups retained in the knowledge information 

(step S64). 

30 [0210] 

When there are unprocessed groups ("Yes" in step 

S64), the process returns to step S51 and the same process is 
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performed on one of the unprocessed groups. When there is no 

unprocessed group ("No" in step S64), the process is finished. 

[0211] 

As described above, according to the present 

5 embodiment, with such a configuration that, based on 

information (a share price fluctuation and turnover) other 

than an information source from which knowledge is extracted, 

effectiveness of the knowledge is evaluated and updated, it 

is possible to maintain accuracy of the knowledge to be high 

10 based on a plurality of information sources, in addition to 

the effect of the first embodiment. 

[0212] 

Note that in the fourth embodiment, the criteria of 

the processes of FIGS. 24 and 25 are not limited to those 

15 described above. For example, the judgment on whether or not 

there is any news story including a group name currently 

selected in step S52 may be replaced with a judgment on 

whether or not the number of news stories including a group 

name currently selected is more than that of the previous day 

20 or replaced with a judgment on whether or not a group name 

currently selected corresponds to a trend word. 

[0213] 

Further, the judgment on whether or not a turnover 

change rate of an issue currently selected satisfies the 

25 update condition in step S57 may be replaced with a judgment 

based on a share price fluctuation tendency as a result of 

comparison of share price fluctuations and trading values of 

the issue currently selected, and an index indicative of a 

tendency of a whole stock market such as a Nikkei Stock 

30 Average. 

[0214] 

For example, in a case where the judgment is made by 
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use of share price fluctuations in step S57, the evaluation 

section 183 finds, as an evaluation value, a share price 

fluctuation ratio of the issue from a previous business day, 

or a share price fluctuation ratio from a business day 

5 further before the previous business day. At this time, if 

the share price fluctuation is a rise of 5% or more, for 

example, the evaluation section 183 judges it appropriate 

that the issue currently selected belongs to the group 

currently selected. Further, in a case where the share price 

10 fluctuation is a drop of less than 5% or a rise of less than 

5%, the evaluation section 183 suspends a judgment on 

appropriateness of group belonging of the issue. Further, in 

a case where the share price fluctuation is a drop of 5% or 

more, the evaluation section 183 judges it inappropriate that 

15 the issue currently selected belongs to the group currently 

selected. As described in the second embodiment and FIG. 18, 

this judgment on the share price fluctuation may be performed 

by taking into account an element expression described in a 

news story and its direction and determining which one of a 

20 rise (positive) and a drop (negative) is appropriate to the 

judgment on whether or not it is appropriate for the issue to 

belong to the group. 

[0215] 

Further, the process on each issue is configured to 

25 be performed per group to which the issue belongs, but in a 

case where a certain issue will become a processing target in 

a plurality of groups on the same day, exceptional processing 

may be performed. The exceptional processing may be, for 

example, a process [4] or [5] as follows: 

30 [0216] 

[4] In regard to an issue to be a processing target 

in a plurality of groups on the same day, the certainty 
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factor update is not performed. 

[0217] 

[5] In regard to an issue to be a processing target 

in a plurality of groups on the same day, when the process on 

5 the issue is performed in each of the groups to which the 

issue belongs by referring to fluctuations of other issues 

belonging thereto. When the issue exhibits a value 

fluctuation in the same direction as and in an equivalent 

degree to other issues in a certain group, the certainty 

10 factor update process is performed in this group. 

[0218] 

Further, in the present embodiment, a target for the 

evaluation update based on the certainty factor is a 

relationship between a group name and an issue, but the 

15 certainty factor may be also used for evaluation of a group 

definition word retained in the knowledge information in FIG. 

22. That is, pieces of information on certainty factors 

corresponding to group definition words retained in the 

knowledge information are sorted per group definition word, 

20 and a group definition word of which an average or a maximum 

value of certainty factors is less than a prescribed value is 

judged to be not useful, so that the group definition word 

may be deleted from the group definition word dictionary (the 

first clue word dictionary) of FIG. 2. 

25 [0219] 

Further, information on the certainty factor may not 

be used for the evaluation update of the knowledge 

information or the group definition words, but may be used 

for weighting at the time when the number of group names 

30 included in general news stories is counted. That is, in a 

case where there are 50 pieces of news stories including a 

group name "influenza," for example, it is assumed that 50 
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pieces of news stories are distributed for an issue with a 

certainty factor of 1.0, it is assumed that 40 pieces of news 

stories are distributed for an issue with a certainty factor 

of 0.8, and the respective numbers may be assigned to the 

5 respective issues. 

[0220] 

FIG. 30 is a view illustrating an example of the 

effect of the present embodiment. FIG. 30 relates to a 

certain TSE First Section listed issue and illustrates a 

10 correlation coefficient of the number of news stories and the 

issue in terms of: the number of news stories including its 

issue name (ONLY ISSUE NAME); the number of news stories 

including at least one of the issue name and a group name to 

which the issue belongs (it is assumed that there are 

15 approximately 200 groups in the example of FIG. 30) (ISSUE 

NAME OR GROUP NAME (WITHOUT CERTAINTY FACTOR)) ; and a total 

amount of a number obtained by correcting the number of news 

stories including the group name by a certainty factor of the 

group name and the number of news stories including the issue 

2 0 name (ISSUE NAME OR GROUP NAME (WITH CERTAINTY FACTOR 

CORRECTION)). 

[0221] 

The correlation coefficient is a correlation between 

two random variables, that is, a statistical index indicative 

25 of a degree of a similarity and takes an actual number 

between -1 and +1. When the correlation coefficient is 

almost 1, it can be said that two random variables have a 

direct correlation, and when the correlation coefficient is 

almost -1, it can be said that two random variables have a 

30 negative correlation. When the correlation coefficient is 

almost 0, a correlation between original random variables is 

weak. A relation between the correlation coefficient and the 
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correlation is, for example, as follows: if the correlation 

coefficient is "0.0 to ±0.2," there is "almost no 

correlation;" if the correlation coefficient is "±0.2 to 

±0.4," there is "a little correlation;" if the correlation 

5 coefficient is "±0.4 to ±0.7," there is "a correlation;" if 

the correlation coefficient is "±0.7 to ±0.9," there is "a 

strong correlation;" and if the correlation coefficient is 

"±0.9 to ±1.0," there is "an extremely strong correlation. 

[0222] 

10 The correlation coefficient of "ISSUE NAME OR GROUP 

NAME (WITH CERTAINTY FACTOR CORRECTION)" to which the 

knowledge evaluation updating process of the present 

embodiment is applied, as illustrated in FIG. 30, has a value 

higher than the correlation coefficients of "ONLY ISSUE NAME" 

15 and "ISSUE NAME OR GROUP NAME (WITHOUT CERTAINTY FACTOR), and 

it may be said that knowledge information with a stronger 

correlation can be obtained. 

[0223] 

Note that the knowledge evaluation update apparatus 

20 18 of the present embodiment is also be able to evaluate and 

update knowledge information other than the knowledge 

information related to stock transactions, and to perform, 

for example, a knowledge evaluation updating process of 

knowledge information related to a product (hereinafter 

25 referred to as product knowledge information). 

[0224] 

In this case, the product knowledge information is 

extracted from information distributed on the Internet such 

as an announcement from a company, a blog, and a microblog. 

30 Further, at this time, information of a narrower concept 

included in the product knowledge information is assumed a 

product name, information of a broader concept is assumed a 
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group name, and further, an evaluation value of the product 

knowledge information is assumed a change rate of sales 

information of the product. By evaluating and updating the 

product knowledge information according to this change rate 

5 of sales information, it is also possible to extract 

knowledge information having a stronger correlation between a 

group name of the product and sales of the product. 

[0225] 

(Fifth Embodiment) 

10 Next will be described a fifth embodiment. 

[0226] 

In the first embodiment to the fourth embodiment, 

when it is judged whether or not news information includes 

information on a group, only a group name is assumed an 

15 expression to be extracted. However, in general news stories, 

related terms that are different from group names used in 

economic news may be described. For example, from the 

economic news as illustrated in FIG. 31, a combination of a 

group name "defense (related)" and issues "aa heavy 

20 industries <7191>," "bb heavy industries <7192>," and "cc 

industry <7193>" is extracted. Note that each numeric 

character provided beside each of the company names is a 

fictitious securities code. 

[0227] 

25 In the above case, the group name is "defense," but 

a general news story will report "the government decided to 

push forward the private diversion of Self-Defense Force 

airplanes" and "growing tension on the Korean Peninsula," 

which are first half parts of respective economic news 

30 stories in FIG. 31, and it is highly unlikely that the group 

name "defense" is described. 

[0228] 
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In view of this, in the fifth embodiment, related-

term information 116 illustrated in FIG. 32 is used in 

addition to the knowledge information in FIG. 12. As 

illustrated in FIG. 32, the related-term information 116 of 

5 the present embodiment is retained in a storage section 11 as 

a table in which knowledge No., a group name (a first 

conceptual name), and related terms are associated with each 

other. Note that the related terms may be registered by a 

user in advance or words appearing in news information 

10 simultaneously with the group name may be extracted as 

related terms and registered. 

[0229] 

Here, with reference to FIG. 33, a configuration of 

a knowledge extracting apparatus 101 of the fifth embodiment 

15 is described. Each constituent having the same reference 

sign as in the first embodiment to the fourth embodiment 

performs the same operation as in the first embodiment to the 

fourth embodiment. 

[0230] 

20 As illustrated in FIG. 33, the knowledge extracting 

apparatus 101 of the fifth embodiment is configured such that 

related-term information 116 is retained in the storage 

section 11 in addition to the knowledge extracting apparatus 

100 of the fourth embodiment. Note that the knowledge 

25 extracting apparatus 101 of the fifth embodiment may be 

configured such that the related-term information 116 is 

added to the knowledge extracting apparatus 100 of any of the 

first to third embodiments. 

[0231] 

30 One example of a process of the knowledge extracting 

apparatus 101 of the present embodiment is described with 

reference to FIGS. 14, 24, and 25. 
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[0232] 

When the knowledge extracting apparatus 101 of the 

present embodiment judges whether or not a group name is 

included in news information (step S24 in FIG. 14 or step S52 

5 in FIG. 24) in the process illustrated in FIG. 14 or FIGS. 24 

and 25, the knowledge extracting apparatus 101 adds related 

terms included in the related-term information 116 

illustrated in FIG. 32 to a check target as expressions 

equivalent to the group name. That is, the knowledge 

10 extracting apparatus 101 of the present embodiment finds 

whether or not a group name identical with a group name 

selected in step S51 is retained in the related-term 

information 116, and when the group name is retained, and in 

a case where the group name is retained therein, the 

15 knowledge extracting apparatus 101 judges whether or not this 

group name or a related term corresponding to the group name 

is included in the news information. 

[0233] 

At this time, in a case where the group name and its 

20 related term are described in one news story, the news story 

is counted as one equivalent news story in which the group 

name is described. As the related term, an expression which 

is not registered in other groups may be selected from the 

share-price-fluctuation elements described in the first 

25 embodiment. Further, a noun phrase which appears at 

significantly different frequencies in a group of news 

stories including the group name and in other groups of news 

stories may be extracted. Moreover, the knowledge 

information in FIG. 12, the knowledge information in FIG. 22, 

30 and the related-term information 116 in FIG. 32 may be 

retained in respective separate forms as far as they can be 

connected based on a group name. 
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[0234] 

According to the present embodiment, since the 

related term is also taken as an extraction target as well as 

the group name which is rarely described in general news 

5 stories, it is possible to evaluate an influence of the 

general news stories to an issue more appropriately. 

[0235] 

(Sixth Embodiment) 

Next will be described a knowledge extracting 

10 apparatus in the sixth embodiment. Similarly to the third 

embodiment, the knowledge extracting apparatus in the sixth 

embodiment further includes a function to add a time stamp to 

an electronic document when receiving the electronic document, 

and knowledge information to be extracted by a knowledge 

15 extracting section 14 is an element (an event) related to a 

certain target and its time stamp. 

[0236] 

With reference to FIG. 34, a configuration of a 

knowledge extracting apparatus 102 of the sixth embodiment is 

20 described. Note that the configurations as described in the 

above embodiments are omitted. 

[0237] 

As illustrated in FIG. 34, the knowledge extracting 

apparatus 102 of the present embodiment includes a knowledge 

25 evaluation update apparatus 19. 

[0238] 

The knowledge evaluation update apparatus 19 

includes an electronic document searching section 186 and a 

knowledge-registration-concept extracting section 187 

30 respectively instead of the broader concept checking section 

181 and the narrower concept extracting section 182 in the 

knowledge evaluation update apparatus 18 of the knowledge 
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extracting apparatus 100 illustrated in FIG. 21. 

[0239] 

In terms of a first conceptual name included in 

knowledge information, the electronic document searching 

5 section 186 checks, in electronic documents newly registered 

in a storage section 11 for a predetermined period of time, 

whether or not there is any electronic document in which the 

first conceptual name is described and the number of 

distributions. 

10 [0240] 

The knowledge-registration-concept extracting 

section 187 extracts all knowledge-extraction target words 

included in the knowledge information and associated with the 

first conceptual name checked by the electronic document 

15 searching section 186. Further, the knowledge-registration-

concept extracting section 187 checks whether or not there is 

any electronic document in which the knowledge-extraction 

target words are described among the electronic documents 

checked by the electronic document searching section 186 and 

20 the number of distributions. 

[0241] 

In the sixth embodiment, the electronic document is 

an article on a microblog (also referred to as a miniblog or 

a mutter blog; Twitter (registered trademark) is a 

25 representative example) distributed on the Internet, the 

first concept is a TV program, the knowledge-extraction 

target word is a matter appearing on a program such as a TV 

program, a character of the TV program, a feature of the TV 

program, a product picked up on the TV program, and the like, 

30 and the second concept is an evaluation expression to a TV 

program or a knowledge-extraction target word. That is, the 

present embodiment does not deal with an apparatus like the 
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knowledge extracting apparatus 100 in the fourth embodiment 

as illustrated in FIG. 21 in which knowledge information 

related to stock transactions is extracted from news 

information, but deals with a knowledge extracting apparatus 

5 102 in which upon reception of an article mentioning a TV 

program among articles of microblogs which are electronic 

documents, knowledge for grouping knowledge-extraction target 

words (characters, matters picked up, storyline, staffs, and 

the like) related to a drama A, and knowledge of evaluation 

10 expressions such as "LOL," "weep" and "kick ass" which are 

often used for the drama A or the knowledge-extraction target 

words thereof are obtained, for example, and these pieces of 

knowledge are extracted as knowledge information. 

[0242] 

15 Note that "LOL" is a word used in the meaning of 

"laughed" or "laugh," and "kick ass" is a word used in the 

meaning of "to a very great extent." Further, when the 

knowledge extracting apparatus 102 receives an electronic 

document including a microblog distributed on the Internet, 

20 such as a news story, a general blog, and announcement 

information of a TV station, the knowledge extracting 

apparatus 102 refers to retained knowledge information, and 

adds, to the electronic document, a program name such as 

"drama A," knowledge-extraction target words belonging to the 

25 program, and information on whether or not there is any 

evaluation expression to the program or the knowledge-

extraction target words, so that the knowledge extracting 

apparatus 102 is able to provide the electronic document to a 

terminal device of a user such as a program creator thereof. 

30 [0243] 

That is, the knowledge extracting apparatus 102 of 

the present embodiment is a modification of the knowledge 
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extracting apparatus 101 described in the fourth embodiment. 

[0244] 

FIG. 35 illustrates one example of a first clue word 

dictionary 111 in the present embodiment. As illustrated in 

5 FIG. 35, a code for identifying a first clue word, and a 

first conceptual name, i.e., a first clue word to define a 

program name in the present embodiment, are described in 

association with each other. 

[0245] 

10 In the present embodiment, as illustrated in the 

example in FIG. 35, the first clue word dictionary 111 is 

configured such that a code for identifying a first clue word, 

and a first conceptual name, i.e., a first clue word to 

define a program name in the present embodiment are described 

15 in association with each other. More specifically, the first 

clue word which defines an article content such as a program 

name is "#," which is a first character of the article 

content. 

[0246] 

20 As illustrated in an example in FIG. 36, a 

knowledge-extraction target word dictionary 112 in the 

present embodiment is configured such that, in regard to a 

knowledge-extraction target word, i.e., a matter appearing on 

a TV program in the present embodiment, a code for 

25 identifying the knowledge-extraction target word, a program 

name associated with the knowledge-extraction target word, 

and a knowledge-extraction target word expression which is 

another expression of the knowledge-extraction target word 

appearing on a microblog article are described in association 

30 with each other. As the knowledge-extraction target word 

expression, various names such as an official name, an 

abbreviated name, a popular name, a common name, and a 
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nickname of the knowledge-extraction target word are usable. 

The knowledge-extraction target word dictionary 112 may be 

built initially based on public information of the TV station. 

On this occasion, a program name may not specified as for a 

5 performer who appears on other programs, and a program name 

may be described as for official titles specific to the 

program. Further, the knowledge-extraction target word 

dictionary may be configured such that, when knowledge 

information is extracted, another noun or compound noun 

10 appearing on the microblog article in which the first concept 

is described is recorded as a knowledge-extraction target 

word candidate, and registered as a knowledge-extraction 

target word after user's confirmation. 

[0247] 

15 As illustrated in an example in FIG. 37, the second 

clue word dictionary 113a is configured such that a code for 

identifying a second clue word, and a second concept, i.e., a 

second clue word corresponding to the knowledge-extraction 

target word expression in the present embodiment are 

20 described in association with each other. In the present 

embodiment, the second clue word is a face mark which 

expresses an emotion and an expression similar to the face 

mark. Similarly to the second embodiment, the second clue 

word dictionary 113a has such a configuration that a 

25 direction of an emotion and an intensity of the emotion are 

given. Note that the intensity is shown with a larger value 

as the emotion is stronger. 

[0248] 

FIG. 38 illustrates one example of a microblog 

30 article, which is an electronic document received by the 

information receiving section 12. As illustrated in FIG. 38, 

in the present embodiment, four items of a "time stamp," a 
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"user," "background information," and a "main body," and an 

"article ID" given by the information receiving section 12 

are used among constituents of the microblog article 

distributed on the Internet. 

5 [0249] 

The "time stamp" is distribution time-of-day 

information given to the distributed microblog article. The 

"user" is an identification name of a user who distributes 

the information. The "background information" is an 

10 identification name of another user who distributes an 

original article, and the background information is given 

when the user quotes a microblog article distributed by the 

another user and redistributes the microblog article. The 

"article main body" is a text of a main body of the 

15 distributed microblog article. 

[0250] 

The information selecting section 13 selects an 

electronic document as a knowledge extraction target, i.e., a 

microblog article regarding a TV program in the present 

20 embodiment, from microblog articles received by the 

information receiving section 12. A judgment on the 

microblog article being a microblog regarding the TV program 

is made, for example, based on whether or not a TV program 

name or a TV station name is described after the first clue 

25 word "#" in the top of an article content of the microblog. 

In a case of a microblog article including no first clue word, 

it is judged whether or not its main body includes any of the 

TV program name, the TV station name, and a knowledge-

extraction target word described in the knowledge-extraction 

30 target word dictionary 112 of FIG. 36. 

[0251] 

The following describes an operation of the 
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knowledge extracting apparatus 102 constituted as above. FIG. 

39 is a schematic view illustrating details of a process 

operation of the knowledge extracting section 14 in the 

knowledge extracting apparatus 102. The process operation of 

5 the knowledge extracting section follows the flowchart of FIG. 

9, similarly to the first embodiment. 

[0252] 

Note that, in the following description, the process 

of the knowledge extracting section 14 is performed every 

10 time an electronic document is received, but this process may 

be performed collectively on electronic documents that have 

been received already, during times such as nighttime when an 

information analysis process is not performed. 

[0253] 

15 The information receiving section 12 receives a new 

microblog by distribution from a site on which the microblog 

is posted or by accessing the site on which the microblog is 

posted. The information receiving section 12 receives, for 

example, a microblog corresponding to an article ID "3" 

20 illustrated in FIG. 38. 

[0254] 

The information selecting section 13 selects a 

microblog article regarding a TV program from microblog 

articles received by the information receiving section 12 

25 (step SI). A judgment on the microblog article being a 

microblog regarding a TV program is made, for example, based 

on whether or not a TV program name or a TV station name is 

described after the first character "#" in an article content 

of the microblog. In a case of a microblog article without 

30 the first character "#" in an article content, it is judged 

whether or not its main body includes any of the TV program 

name, the TV station name, and a knowledge-extraction target 
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word described in the knowledge-extraction target word 

dictionary of FIG. 36. The microblog article thus selected 

is sent to the knowledge extracting section 14 from the 

information selecting section 13. 

5 [0255] 

In the knowledge extracting section 14, a knowledge-

extraction judgment word checking section 141 judges whether 

or not the microblog article thus selected includes a 

knowledge-extraction judgment word (step S2). In a case of 

10 the present embodiment, the process of step 1 and the process 

of step S2 of step SI may have the same criteria for judgment, 

so that only either one of the process steps may be performed. 

[0256] 

In a case where a knowledge-extraction judgment word 

15 is included, the microblog article is transmitted to a first 

clue word checking section 142 as a microblog article 

including knowledge information. 

[0257] 

As a result of the judgment in step S2, when the 

20 microblog article includes a knowledge-extraction judgment 

word, the first clue word checking section 142 judges whether 

or not the microblog article includes a first conceptual name, 

i.e., a first clue word to define a program name in the 

present embodiment (step S3). 

25 [0258] 

For example, the first clue word checking section 

142 refers to the first clue word dictionary 111, and judges 

whether or not a main body of the received microblog article 

includes at least one group definition word. For example, a 

30 news story of the article ID "3" illustrated in FIG. 38 

includes a first clue word "#." 

[0259] 
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In a case where the received microblog article does 

not include any first clue word, the process of step S4 by a 

first concept extracting section 143 is omitted. 

[0260] 

5 In a case where the received microblog article 

includes a first clue word, the first clue word checking 

section 142 transmits the microblog article to the first 

concept extracting section 143. 

[0261] 

10 As a result of the judgment in step S3, when the 

microblog article includes a first clue word, the first 

concept extracting section 143 extracts a program name based 

on the first clue word (step S4). 

[0262] 

15 For example, when receiving a microblog article 

including a first clue word, the first concept extracting 

section 143 extracts a noun or a compound noun just after the 

first clue word as a program name. In a case where the 

microblog article thus received is the news ID "3" 

20 illustrated in FIG. 38, the first concept extracting section 

143 extracts a compound noun "drama A" just after the first 

clue word "#." 

[0263] 

In the case of the present embodiment, for example, 

25 after a noun or a compound noun just after the clue word is 

extracted as a program name, the noun or compound noun thus 

extracted is compared with a list (not illustrated) of 

existing program names, and only if the noun or compound noun 

thus extracted is a full name or an abbreviated name of the 

30 program name, the noun or compound noun thus extracted is 

employed as the program name. Otherwise, it may be judged 

not to include a program name. 
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[0264] 

On the other hand, as a result of the judgment by 

the knowledge-extraction judgment word checking section 141, 

when the microblog article includes a knowledge-extraction 

5 judgment word, the knowledge-extraction-target-word 

extracting section 144 extracts a knowledge-extraction target 

word name from the microblog article. 

[0265] 

More specifically, after step S3 or S4, for example, 

10 with respect to the microblog article transmitted without the 

process of the first concept extracting section 143, the 

knowledge-extraction-target-word extracting section 144 

refers to the knowledge-extraction target word dictionary 112 

and judges whether or not a main body of the microblog 

15 article includes a knowledge-extraction target word 

expression (step S5), and when a knowledge-extraction target 

word expression is included, the knowledge-extraction-target-

word extracting section 144 extracts a knowledge-extraction 

target word corresponding to the knowledge-extraction target 

20 word expression (step S6). 

[0266] 

In a case where the main body of the microblog 

article includes an expression in a column of a "knowledge-

extraction target word expression" in the knowledge-

25 extraction target word dictionary 112, it is judged that a 

knowledge-extraction target word written in a "knowledge-

extraction target word name" in a corresponding row is 

included. 

[0267] 

30 The knowledge-extraction target word dictionary 112 

may include definitions in a plurality of rows or a plurality 

of expressions in a knowledge-extraction target word 
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expression column, with respect to one knowledge-extraction 

target word. Further, a plurality of knowledge-extraction 

target word expressions may be extracted from a single 

microblog article. 

5 [0268] 

For example, in a case of a microblog article of the 

article ID "3" of FIG. 38, a knowledge-extraction target word 

expression "m" is included, and therefore, a knowledge-

extraction target word "code: B001, knowledge-extraction 

10 target word name: official title M" is extracted. 

[0269] 

As a result of the judgment by the knowledge-

extraction judgment word checking section 141, when the 

microblog article includes a knowledge-extraction judgment 

15 word, a second concept extracting section 145 extracts a 

second concept, that is, an evaluation expression in the 

present embodiment, from the microblog article. More 

specifically, the second concept extracting section 145 

judges whether or not one or more clue words in a second clue 

20 word dictionary 113a are included in the main body of the 

microblog article including the knowledge-extraction judgment 

word (step SI). 

[0270] 

The processes of step S7 and step S8 are performed 

25 after step S6 in the flowchart of FIG. 9, but may be 

performed before the process of step S3 or in parallel with 

the processes from step S3 to step S6, similarly to the first 

embodiment. 

[0271] 

30 When a second clue word in the second clue word 

dictionary 113a is included in a headline or a main body of 

the received microblog article, the second concept extracting 
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section 145 extracts a word phrase collocating with the clue 

word as an evaluation expression (step S8) . 

[0272] 

For example, in a main body of the article ID "3" 

5 illustrated in FIG. 38, "m is just too good at everything. 

LOLww #drama A" includes a second clue word "ww." 

[0273] 

A word phrase collocating with the second clue word 

"ww," e.g., a word phrase put just before that is "LOL" (an 

10 unknown word not listed on general dictionaries). This 

unknown word "LOL" is extracted as an evaluation expression. 

[0274] 

The evaluation expression may not be a word phrase 

just before a clue word in one article in process. All words 

15 are extracted from many microblog articles including the same 

second clue word, and in comparison with a set of articles 

which do not include the second clue word, a word phrase 

having a high probability to collocate with the clue word 

statistically may be assumed as an evaluation expression. 

20 For example, an article ID7 and an article ID8 in FIG. 38 

include different second clue words "ww" and "(;_;)" and word 

phrases just before them are both "awesome." Probabilities 

to collocate with the respective second clue words are the 

same, and therefore, the word phrase is not assumed as an 

25 evaluation expression. 

[0275] 

With respect to the extracted evaluation expression 

"LOL," a direction and an intensity associated with the 

second clue word "ww" registered in the second clue word 

30 dictionary 113a are given, and an evaluation expression 

"Evaluation expression: LOL, Direction: laugh, Intensity: 1" 

is obtained. 
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[0276] 

After the processes from step S3 to step S8 have 

been finished, a combination forming section 14 6 combines the 

program name, the knowledge-extraction target word, and the 

5 evaluation expression, which are extracted from the microblog 

article in process, so as to form knowledge information, and 

writes the knowledge information into a storage section (step 

S9). Here, the knowledge information includes the evaluation 

expression "Evaluation expression: LOL, Direction: laugh, 

10 Intensity: 1," to which the direction and the intensity are 

given. The evaluation expression may select a form in which 

the direction and the intensity are not given, similarly to 

the first embodiment. 

[0277] 

15 In a case where only a single program name is 

extracted from the microblog article, all extracted 

knowledge-extraction target words and all extracted 

evaluation expressions are assigned to the program name. 

That is, one or more knowledge-extraction target words and 

20 evaluation expressions are allowed to be assigned to a single 

program name. In a case where a plurality of program names 

is extracted, similarly to the first embodiment, a program 

name, a knowledge-extraction target word relating to the 

program name, and an evaluation expression relating to the 

25 program name or a knowledge-extraction target word relating 

to the program name may be distinguished by context analysis 

and a simple discrimination process and combined. Further, 

the knowledge information is configured such that a 

knowledge-extraction target word and an evaluation expression 

30 are assigned to a program name, but a combination without the 

knowledge-extraction target word or the evaluation expression 

may be formed. 
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[0278] 

By such a process, the following knowledge is 

extracted as a set of the program name, the knowledge-

extraction target word name, and the evaluation expression, 

5 and written into the storage section 11. 

[0279] 

Program name: drama A 

Knowledge-extraction target word belonging to 

program: Official title M 

10 Evaluation expression: LOL, Direction: laugh, 

Intensity: 1 

The combination is configured as a set of the 

program name, the knowledge-extraction target word, and the 

evaluation expression, but similarly to the first embodiment, 

15 the combination may only a set of the program name and the 

knowledge-extraction target word, and the evaluation 

expression may be retained as knowledge information, 

independently. Alternatively, the evaluation expression may 

be retained not with the program name but with the knowledge-

20 extraction target word as knowledge information. 

[0280] 

In regard to the main body of the microblog which is 

judged in step S2 not to include any knowledge-extraction 

judgment word, a first concept checking section 147 judges 

25 whether or not the main body of the microblog article 

includes the program name in the knowledge information 

written in the storage section 11 (step Sll). 

[0281] 

In a case where the program name is included, the 

30 knowledge-extraction-target-word extracting section 144 

judges whether or not the main body of the microblog includes 

a knowledge-extraction target word expression by use of the 
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knowledge-extraction target word dictionary 112 (step S12). 

[0282] 

In a case where a knowledge-extraction target word 

expression is included, e.g., in a case where there is such 

5 an expression as "adopt" and "appear," the combination 

forming section 146 forms a combination for a process of 

adding a knowledge-extraction target word corresponding to 

the extracted knowledge-extraction target word expression to 

the program. 

10 [0283] 

In a case where there is such an expression as 

"leave," the combination forming section 146 forms a 

combination for a process of removing a knowledge-extraction 

target word corresponding to the knowledge-extraction target 

15 word expression extracted for the program (step S13). 

[0284] 

When the combination of the program and the adding 

or removing process of the knowledge-extraction target word 

is formed in step S13, the process is performed on the 

20 storage section 11 (step S9). 

[0285] 

Note that the extraction of a knowledge-extraction 

target word may be performed without the use of knowledge-

extraction target word dictionary 112 such that a noun phrase 

25 is extracted from the main body of the microblog article 

including the program name and assumed as a knowledge-

extraction target word. In this case, the extracted noun 

phrase may be newly added to the knowledge-extraction target 

word dictionary 112 as a knowledge-extraction target word. 

30 Further, the process and judgment from step Sll to step S13 

may not be performed in a case of only a single microblog, 

but may be performed on the storage section 11, for example, 
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only in a case where there are more than a predetermined 

number of distributions. Alternatively, the processes from 

step Sll to step S13 may not be performed on a main body of a 

microblog, but may be performed only on an electronic 

5 document distributed by a TV station or a news distribution 

supplier. 

[0286] 

Next will be described an operation of the 

information analysis section 15 with reference to FIGS. 39, 

10 14, and 15. 

[0287] 

Initially, the information receiving section 12 

receives a new microblog article by distribution from a site 

on which the microblog is posted or by accessing the site on 

15 which the microblog is posted. The information receiving 

section 12 receives, for example, a microblog corresponding 

to an article ID "6" illustrated in FIG. 38 (step S21). The 

microblog article thus received is transmitted to a 

knowledge-extraction target word/first-concept/second-concept 

20 extracting section 151. 

[0288] 

Initially, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

refers to the knowledge-extraction target word dictionary 112 

25 stored in the storage section 11, and judges whether or not 

the received microblog article includes a knowledge-

extraction target word expression (step S22). 

[0289] 

When a knowledge-extraction target word expression 

30 is included, the knowledge-extraction target word/first-

concept/second-concept extracting section 151 extracts a 

knowledge-extraction target word name/code corresponding to 
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the knowledge-extraction target word expression thus 

extracted. Further, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

refers to the knowledge-extraction target word dictionary 112 

5 illustrated in FIG. 36 as knowledge information, and extracts 

all first concepts to which the knowledge-extraction target 

word name is assigned, that is, all program names (step S23). 

The knowledge-extraction target word/first-concept/second-

concept extracting section 151 and an electronic document 

10 assigning section 152 perform processes of step S24/step S25, 

per knowledge-extraction target word name extracted from the 

main body of the microblog article, on each program name to 

which the knowledge-extraction target word name belongs. 

[0290] 

15 Initially, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

refers to knowledge information illustrated in FIG. 40 which 

is extracted by the preceding processes, extracts a second 

concept assigned to the program name to which a knowledge-

20 extraction target word name in process at the point and its 

knowledge-extraction target word belong, that is, an 

evaluation expression in the present embodiment, and judges 

whether or not there is the evaluation expression in the main 

body of the microblog (step S24). 

25 [0291] 

When there is the evaluation expression, it is 

judged that information and evaluation related to the program 

are included in the received microblog article in process, 

and the electronic document assigning section 152 assigns the 

30 microblog article in process to the knowledge-extraction 

target word and the program (step S25). In the present 

embodiment, differently from the first embodiment, the 
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process may not be performed on all knowledge-extraction 

target words belonging to the program name. 

[0292] 

After, before, or in parallel with the processes 

5 from step S22 to step S25, the knowledge-extraction target 

word/first-concept/second-concept extracting section 151 

judges whether or not the main body of the received microblog 

article includes any first conceptual name in the knowledge 

information illustrated in FIG. 40 (step S26). 

10 [0293] 

For example, in a microblog article of an article ID 

"6" illustrated in FIG. 38, its main body does not include 

the program name. In this case, the knowledge-extraction 

target word/first-concept/second-concept extracting section 

15 151 extracts the program name "drama A" associated with the 

extracted knowledge-extraction target word "official title M" 

in the knowledge-extraction target word dictionary 12 of FIG. 

36, and sends it to the electronic document assigning section 

152 . 

20 [0294] 

In a case where the first conceptual name is 

extracted, the electronic document assigning section 152 is 

also able to take out a knowledge-extraction target word 

associated with the program name in the knowledge information 

25 illustrated in FIG. 40 and to assign the microblog article in 

process to corresponding the knowledge-extraction target word 

(step S27). In the present embodiment, this process is 

omitted and the microblog article is assigned to only the 

knowledge-extraction target word extracted from the main body. 

30 [0295] 

A judging section 153 per knowledge extraction 

target performs processes from step S28 to step S34 described 
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below for each knowledge-extraction target word to which the 

microblog article is assigned in the processes to step S27. 

[0296] 

In step S28, by referring to an extraction result of 

5 the second concept, that is, the evaluation expression in 

step S24, it is judged whether or not an evaluation 

expression of the program to which the knowledge-extraction 

target word currently in process belongs is extracted. 

[0297] 

10 In regard to the knowledge-extraction target word in 

process, in a case where an evaluation expression associated 

with the program in process to which the knowledge-extraction 

target word in process belongs is extracted, it is judged 

that a reaction to the knowledge-extraction target word or 

15 the program may vary, and a set of the program, the 

knowledge-extraction target word, and the evaluation 

expression is added to an alarm (step S29). 

[0298] 

In a case where the knowledge information retained 

20 in the storage section 11 is divided into a "program 

name/knowledge-extraction target word" and an evaluation 

expression, it is judged, in step S28, whether or not all 

evaluation expressions retained in the storage section 11 are 

extracted regardless of whether the knowledge-extraction 

25 target word in process or the program belongs or not. 

[0299] 

In this case, a set of the knowledge-extraction 

target word and the evaluation expression extracted in step 

S28 is added to the alarm in step S29. 

30 [0300] 

After the microblog article has been assigned to the 

knowledge-extraction target word, main bodies of microblogs 
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assigned to the knowledge-extraction target word or the 

program in process and stored in the storage section 11 for a 

given period of time in the past, for example, for three days 

are referred to, so as to judge whether or not there is any 

5 trend word (step S30), and when there is a trend word in the 

microblog article including the knowledge-extraction target 

word or the program in process, a set of the program, the 

knowledge-extraction target word, and the trend word is added 

to an alarm (step S31). 

10 [0301] 

Further, similarly, main bodies of microblog 

articles assigned to the knowledge-extraction target word or 

the program in process and stored in the storage section 11 

for a given period of time in the past, for example, for one 

15 hour are referred to, so as to judge whether or not the 

received microblog article in process is similar to or 

identical with the microblog articles for the given period of 

time in the past (step S32), and when there is a similar 

microblog article or an identical microblog article, a 

20 similarity between the microblog articles in pairs is found, 

and a multiple-distribution alarm is added (step S33). 

[0302] 

The alarm, the trend alarm, and the multiple-

distribution alarm output in the above processes are output 

25 from the information analysis section 15 and is provided to a 

user terminal device 2 (step S34). 

[0303] 

As described above, according to the present 

embodiment, since knowledge such as a TV program, a 

30 knowledge-extraction target word (a matter picked up on a 

program), and an evaluation expression are extracted from a 

received microblog article and retained, it is possible to 
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utilize, as knowledge, even expressions which are not listed 

in general dictionaries. 

[0304] 

Further, with such a configuration that after 

5 knowledge information is stored, all microblog articles 

received newly are analyzed based on the knowledge 

information in the storage section 11, a result of the 

analysis is immediately provided to a user, thereby making it 

possible to effectively support to know viewer's reactions. 

10 [0305] 

Further, similarly to the third embodiment, in the 

aforementioned function to extract knowledge information from 

a microblog article selected by the information selecting 

section 13, the knowledge extracting section 14 has a 

15 function to extract event information including an expression 

indicative of a predetermined target from the selected 

microblog article, and to write the event information thus 

extracted and a time stamp into the storage section 11 as 

knowledge information. 

20 [0306] 

Here, the expression indicative of a predetermined 

target is, for example, a knowledge-extraction target word, 

that is, a knowledge-extraction target word expression 

described in the knowledge-extraction target word dictionary 

25 112 in the present embodiment, or a first concept, that is, 

an expression indicative of a program name in the present 

embodiment. Note that a "first clue word to define a program 

name which is a knowledge-extraction target word" is 

described in the first clue word dictionary 111. 

30 [0307] 

The process of the knowledge extracting section 14 

follows the flowchart of FIG. 18, similarly to the third 
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embodiment. 

[0308] 

When the information receiving section 12 receives a 

microblog article (step S41), the knowledge extracting 

5 section 14 refers to the first clue word dictionary 111, the 

knowledge-extraction target word dictionary 112, and the like, 

and judges whether or not an expression indicative of a 

target (a knowledge-extraction target word, a program name, 

and the like) selected by a user is included therein (step 

10 S42). 

[0309] 

When the expression indicative of the target 

selected by the user is included, the knowledge extracting 

section 14 extracts a noun phrase including the expression 

15 indicative of the target as an element (an event) (step S43). 

[0310] 

The knowledge extracting section 14 additionally 

writes the extracted element (event) together with a target 

name and a time stamp of the received information into the 

20 storage section 11 (step S44) . 

[0311] 

After that, the information analysis section 15 

performs operations from steps S21 to S34 in a similar manner 

to the above. 

25 [0312] 

FIG. 41 is a view illustrating an example of the 

knowledge information. This is an example in which a process 

is performed on a knowledge-extraction target word name 

"official title M" in regard to the news ID "3" and the news 

30 ID "6" illustrated in FIG. 38. 

[0313] 

The knowledge to be extracted is a noun phrase 
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including a target expression selected by the user, but a 

compound noun may be selected from this noun phrase, a proper 

noun may be selected therefrom, or a trend word may be 

selected as an element (event). 

5 [0314] 

The element (event) extracted for the knowledge-

extraction target word name "official title M" may be 

assigned to the program according to the knowledge-extraction 

target word dictionary 112 of FIG. 36 and written as 

10 knowledge information together with information obtained by 

replacing the "target" from "official title M" to "drama A" 

in the knowledge information illustrated in FIG. 41. 

[0315] 

Further, as illustrated in FIG. 41, the number of 

15 distributions of microblog articles having a high similarity 

may be assumed as "a similar information number" and regarded 

as the knowledge information as well. 

[0316] 

As described above, the present embodiment is 

20 configured such that, when a microblog article is received, a 

time stamp is added to the microblog article, event 

information including an expression indicative of a 

predetermined target is extracted from a selected microblog 

article, and the event information thus extracted and the 

25 time stamp are written into the storage section 11 as 

knowledge information. With such a configuration, similarly 

to the third embodiment, an element (event) related to a 

certain target is extracted and retained in time series with 

time stamp information, and therefore, it is possible to 

30 retain knowledge information which is effective for forecast 

in the near future when a similar event occurs, and to show 

it to a user terminal device 2. 
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[0317] 

Next will be described a process of a knowledge 

evaluation update apparatus 19. 

[0318] 

5 In a case where the program is a comedy sketch, the 

evaluation of "laugh" is able to be regarded as a positive 

evaluation, but in a case where the program is a serious 

drama, "laugh" is derisive laughter, which is considered as a 

negative evaluation. Accordingly, it is effective that, for 

10 every program, an evaluation expression and a level of 

evaluation of the program, i.e., information on a certainty 

factor in the present embodiment, are retained together. 

[0319] 

In view of this, as illustrated in FIG. 42, the 

15 present embodiment is configured to retain knowledge 

information to which certainty factor information including a 

certainty factor and a certainty factor updating history is 

added. That is, the certainty factor of the present 

embodiment is a value indicative of a degree of how much a 

20 second concept and a first concept are related to each other. 

[0320] 

Note that, in FIG. 42, respective pieces of 

information on a program name which is the first concept, an 

evaluation expression which is the second concept, and a 

25 knowledge-extraction target word are retained, but the 

information of the program name or the knowledge-extraction 

target word may not be retained. 

[0321] 

It is possible to perform the process of the 

30 knowledge evaluation update apparatus 19 according to a 

process of Japanese Patent Application No. 2012-15700 which 

was not published as of the filing of the present application. 
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In the case of the present embodiment, it is possible to use 

an audience rating of a program, for example, as numerical 

information. The knowledge evaluation updating process may 

be performed once a day during times when not so many 

5 microblog articles are distributed or may be performed after 

a predetermined time after the end of the program as an 

analysis target. 

[0322] 

The present embodiment is configured such that, 

10 based on information (audience rating or the like) other than 

an information source from which knowledge is extracted, 

effectiveness of a combination of a first concept and a 

second concept is evaluated and updated. This makes it 

possible to maintain accuracy of the knowledge and an 

15 influence rate to the first concept or a knowledge-extraction 

target word to be high based on a plurality of information 

sources. 

[0323] 

Information on the certainty factor may not be used 

20 for evaluation update of a relationship to knowledge 

information, a first clue word, or a second clue word, and 

may be used for weighting when the number of program names or 

knowledge-extraction target words included in an electronic 

document including a microblog article is counted. That is, 

25 in a case where there are 50 microblog articles including a 

knowledge-extraction target word "character X" which belongs 

to the program name "drama A," for example, it is assumed 

that 50 microblog articles are distributed for a certainty 

factor of 1.0, and it is assumed that 40 microblog articles 

30 are distributed for a certainty factor of 0.8, and the 

respective numbers may be assigned. Alternatively, in a case 

where the number of evaluation expressions with a low 
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certainty factor increases, the certainty factor may be 

regarded as knowledge to judge that the evaluation from 

audiences falls down. 

[0324] 

5 According to a knowledge extracting apparatus of at 

least one of the embodiments described above, it is possible 

to extract, at any time, knowledge information related to a 

knowledge-extraction target word from an electronic document 

continually distributed in a state where the electronic 

10 document is not associated with the knowledge-extraction 

target word. Further, the knowledge extracting apparatus of 

at least one of the above embodiments is able to make 

knowledge information in a latest state. 

[0325] 

15 Note that the technique described in each of the 

above embodiments is storable, as a program executable by a 

computer, in a storage medium such as a magnetic disk (a 

floppy (registered trademark) disk, a hard disk, and the 

like), an optical disk (CD-ROM, DVD, and the like), a 

20 magneto-optical disk (MO), and a semiconductor memory, so as 

to be distributed. 

[0326] 

Further, this storage medium may have any storage 

form as long as the storage medium is able to store the 

2 5 program and readable by a computer. 

[0327] 

Further, an OS (an operating system) operating on a 

computer, database management software, MW (middleware) such 

as network software, or the like may execute part of each 

30 process to realize the embodiments based on an instruction 

from a program installed in the computer via a storage medium. 

[0328] 
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Further, the storage medium in each of the 

embodiment is not limited to a medium independent of a 

computer, and includes a storage medium which downloads a 

program transmitted via LAN, the Internet, or the like and 

5 stores or temporarily stores the program therein. 

[0329] 

Further, the number of storage media is not limited 

to one, and the present invention also includes a case where 

a plurality of media executes the processes in each of the 

10 above embodiments. These media may have any configuration. 

[0330] 

Note that a computer in each of the above 

embodiments executes each process in each of the above 

embodiments based on a program stored in a storage medium, 

15 and may have any configuration, for example, a single device 

such as a personal computer, a system in which a plurality of 

devices is connected via a network, and the like. 

[0331] 

Further, the computer in each of the embodiment is 

20 not limited to a personal computer, and includes an 

arithmetic processing device, a microcomputer, and the like 

included in information processing equipment, and generally 

refers to an apparatus and a device which are able to realize 

the functions of the present invention by a program. 

25 [0332] 

Note that some embodiments of the present invention 

have been described, but these embodiments are merely 

described as examples and are not intended to limit a scope 

of the invention. These new embodiments are implementable in 

30 other various configurations, and it is possible to perform 

various omissions, substitutions, and modifications without 

departing from a summary of the invention. These embodiments 



- 98 -

and the modifications thereof are included in the scope and 

summary of the invention, and are also included within 

inventions described in Claims and their equivalent ranges. 
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MCSLLP 

WHAT IS CLAIMED IS: 

1. A knowledge extracting apparatus for extracting 

knowledge information from an electronic document, 

5 comprising: 

an information receiving section for receiving the 

electronic document; 

a knowledge extracting section for extracting a 

concept from the electronic document, based on a target 

10 word to extract the knowledge information and a clue word 

to extract the knowledge information, and forming knowledge 

information in which the concept thus extracted and the 

target word are associated with each other; 

a storage section for storing the knowledge 

15 information thus extracted; 

an information analysis section for, after the 

knowledge information is stored, analyzing a new electronic 

document newly received by the information receiving 

section, based on the knowledge information stored in the 

20 storage section; 

an electronic document searching section for searching 

for the concept or the target word included in the new 

electronic document; 

a knowledge-registration-concept extracting section 

25 for, when a prescribed number or more of the concepts are 

described in the new electronic document as a result of the 

searching by the searching section, extracting the concept, 

and when a prescribed number or more of the target words 

are described in the new electronic document, extracting 

30 the knowledge information associated with the target word 

from the storage section; 
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an evaluation section for evaluating a magnitude or a 

fluctuation of numerical information associated with the 

target word or the concept extracted by the knowledge-

registration-concept extracting section; and 

5 a certainty factor update section for updating a 

certainty factor which is an evaluation value indicative of 

a relationship between the concept and the target word 

according to the magnitude of the numerical information, a 

direction of the fluctuation, or a magnitude of the 

10 fluctuation of the numerical information. 

2. The knowledge extracting apparatus according to 

claim 1, comprising: 

a knowledge update section for asking a user to make a 

15 judgment when the certainty factor is less than a 

prescribed value and deleting a relationship between the 

concepts being selected in response to an instruction from 

the user. 

20 3. The knowledge extracting apparatus according to 

claim 1, wherein: 

the clue word has an intensity which is set in 

advance; and 

the knowledge extracting section forms knowledge 

25 information associated with the intensity of the clue word, 

the concept thus extracted, and the target word. 

4. A knowledge extracting apparatus for extracting 

knowledge information related to stock transactions from 

30 pieces of distributed news information, comprising: 

an information receiving section for receiving the 

pieces of news information; 
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an information selecting section for selecting news 

information including economic terms from the pieces of 

news information thus received; 

a knowledge extracting section for extracting the 

5 knowledge information from the news information thus 

selected; 

a storage section for storing the knowledge 

information thus extracted; 

an information analysis section for, after the 

10 knowledge information is stored, analyzing all the pieces 

of news information received by the information receiving 

section, based on the knowledge information stored in the 

storage section; 

wherein the knowledge extracting section includes 

15 a share-price-fluctuation evaluation word judging 

section for judging whether or not the news information 

thus selected includes a share-price-fluctuation evaluation 

word to evaluate a share price fluctuation; 

a group definition word judging section for judging 

20 whether or not the news information includes a group 

definition word to define a group name of an issue when the 

news information includes the share-price-fluctuation 

evaluation word as a result of the judgment; 

a group name extracting section for extracting a group 

25 name from the news information based on the group 

definition word when the news information includes the 

group definition word as a result of the judgment; 

an issue extracting section for extracting an issue 

including a company name and a securities code from the 

30 news information when the news information includes the 

share-price-fluctuation evaluation word as a result of the 
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judgment by the share-price-fluctuation evaluation word 

judging section; 

an element extracting section for extracting a share-

price-fluctuation element from the news information when 

5 the news information includes the share-price-fluctuation 

evaluation word as a result of the judgment by the share-

price-fluctuation evaluation word judging section; 

a combination forming section for combining the group 

name, the issue, and the share-price-fluctuation element 

10 thus extracted so as to form the knowledge information; and 

a writing section for writing the knowledge 

information thus formed into the storage section: 

wherein the knowledge information is information 

including the group name, the issue, and the share-price-

15 fluctuation element, or information including first 

information constituted by the group name and the issue and 

second information constituted by the share-price-

fluctuation element. 

20 5. The knowledge extracting apparatus according to 

claim 4, wherein: 

the knowledge extracting section further includes: 

an element-expression clue word dictionary storage 

section for storing a clue word to an expression of the 

25 share-price-fluctuation element, information indicative of 

a direction of the share price fluctuation, and information 

indicative of an intensity of the share price fluctuation 

in association with each other; and 

a section for searching the element-expression clue 

30 word dictionary based on the share-price-fluctuation 

element thus extracted and giving respective pieces of 

searched-out information indicative of a direction and an 
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intensity of the share price fluctuation, to the share-

price-fluctuation element. 

6. The knowledge extracting apparatus according to 

5 claim 4, wherein: 

the information receiving section adds a time stamp to 

the news information when receiving the news information; 

the knowledge extracting section extracts event 

information including an expression indicative of a 

10 predetermined target from the news information thus 

selected, and performs a writing process of wiring the 

event information thus extracted and a time stamp into the 

storage section as the knowledge information; and 

the expression indicative of the predetermined target 

15 is a company name expression indicative of a company name 

of an issue or an expression indicative of a noun just 

before a group definition word to define a group name of 

the issue. 

20 7. The knowledge extracting apparatus according to 

claim 4, wherein: 

the knowledge information has a hierarchical structure 

constituted by broader-concept information and narrower-

concept information; and 

25 the storage section stores evaluation information, and 

a certainty factor indicative of how much the narrower-

concept information belongs to the broader-concept 

information, 

the knowledge extracting apparatus comprising: 

30 an evaluation section for calculating an evaluation 

value based on evaluation information associated with the 
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broader-concept information and the narrower-concept 

information, extracted from the evaluation information; and 

a certainty factor update section for updating the 

certainty factor based on the evaluation value. 

5 

8. The knowledge extracting apparatus according to 

claim 4, wherein: 

the storage section further stores evaluation 

information and a certainty factor indicative of how much 

10 the issue included in the knowledge information belongs to 

the group name, 

the knowledge extracting apparatus comprising: 

a checking section for checking the group name 

included in the news information; 

15 an extracting section for extracting an issue from the 

knowledge information based on the group name checked by 

the checking section to be included in the news 

information; 

an evaluation section for calculating an evaluation 

20 value based on the evaluation information associated with 

the issue; and 

a certainty factor update section for updating the 

certainty factor based on the evaluation value. 

25 9. The knowledge extracting apparatus according to 

claim 7, comprising: 

a knowledge update section for deleting knowledge 

information including the narrower-concept information and 

the broader-concept information from the storage section 

30 when the certainty factor is less than a prescribed value. 
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10. A non-transitory computer readable medium which 

stores a program to be used in a knowledge extracting 

section for extracting a concept from a distributed 

electronic document, which knowledge extracting section 

5 includes a storage section, the program causing the 

knowledge extracting apparatus to function as: 

an information receiving section for receiving the 

electronic document; 

a knowledge extracting section for extracting a 

10 concept from the electronic document, based on a target 

word to extract the knowledge information and a clue word 

to extract the knowledge information, and forming knowledge 

information in which the concept thus extracted and the 

target word are associated with each other; 

15 a storage section for storing the knowledge 

information thus extracted; 

an information analysis section for, after the 

knowledge information is stored, analyzing a new electronic 

document newly received by the information receiving 

20 section, based on the knowledge information stored in the 

storage section; 

an electronic document searching section for searching 

for the concept or the target word included in the new 

electronic document; 

25 a knowledge-registration-concept extracting section 

for, when a prescribed number or more of the concepts are 

described in the new electronic document as a result of the 

searching by the searching section, extracting the concept, 

and when a prescribed number or more of the target words 

30 are described in the new electronic document, extracting 

the knowledge information associated with the target word 

from the storage section; 
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an evaluation section for evaluating a magnitude or a 

fluctuation of numerical information associated with the 

target word or the concept extracted by the knowledge-

registration-concept extracting section; and 

5 a certainty factor update section for updating a 

certainty factor which is an evaluation value indicative of 

a relationship between the concept and the target word 

according to the magnitude of the numerical information, a 

direction of the fluctuation, or a magnitude of the 

10 fluctuation of the numerical information. 

11. A non-transitory computer readable medium which 

stores a program to be used in a knowledge extracting 

apparatus for extracting knowledge information related to 

15 stock transactions from pieces of distributed news 

information, which knowledge extracting apparatus includes 

a storage section, the program causing the knowledge 

extraction apparatus to function as: 

an information receiving section for receiving the 

20 pieces of information; 

an information selecting section for selecting a piece 

of news information including economic terms from the 

pieces of news information thus received; 

a knowledge extracting section for extracting the 

25 knowledge information from the news information thus 

selected and writing the knowledge information into the 

storage section; 

an information analysis section for, after the 

knowledge information is written, analyzing all the pieces 

30 of news information thus received by the information 

receiving section, based on the knowledge information thus 

stored in the storage section; 
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wherein the knowledge extracting section includes 

a share-price-fluctuation evaluation word judging 

section for judging whether or not the news information 

thus selected includes a share-price-fluctuation evaluation 

5 word to evaluate a share price fluctuation; 

a group definition word judging section for judging 

whether or not the news information includes a group 

definition word to define a group name of an issue when the 

news information includes the share-price-fluctuation 

10 evaluation word as a result of the judgment; 

a group name extracting section for extracting a group 

name from the news information based on the group 

definition word when the news information includes the 

group definition word as a result of the judgment; 

15 an issue extracting section for extracting an issue 

including a company name and a securities code from the 

news information when the news information includes the 

share-price-fluctuation evaluation word as a result of the 

judgment by the share-price-fluctuation evaluation word 

20 judging section; 

an element extracting section for extracting a share-

price-fluctuation element from the news information when 

the news information includes the share-price-fluctuation 

evaluation word as a result of the judgment by the share-

25 price-fluctuation evaluation word judging section; 

a combination forming section for combining the group 

name, the issue, and the share-price-fluctuation element 

thus extracted so as to form the knowledge information; and 

a writing section for writing the knowledge 

30 information thus formed into the storage section: 

wherein the knowledge information is information 

including the group name, the issue, and the share-price-
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fluctuation element, or information including first 

information constituted by the group name and the issue and 

second information constituted by the share-price-

fluctuation element. 

5 

12. The non-transitory computer readable medium 

according to claim 11, wherein: 

the knowledge information has a hierarchical structure 

constituted by broader-concept information and narrower-

10 concept information; and 

the storage section stores evaluation information and 

a certainty factor indicative of how much the narrower-

concept information belongs to the broader-concept 

information, 

15 the program causing the knowledge extracting apparatus 

to function as: 

an evaluation section for calculating an evaluation 

value based on evaluation information associated with the 

broader-concept information and the narrower-concept 

20 information extracted from the evaluation information; and 

a certainty factor update section for updating the 

certainty factor based on the evaluation value. 

13. A knowledge update apparatus comprising: 

25 a storage section for storing knowledge information 

having a hierarchical structure constituted by broader-

concept information and narrower-concept information, 

evaluation information of the knowledge information, and a 

certainty factor indicative of how much the narrower-

30 concept information included in the knowledge information 

belongs to the broader-concept information; 
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an evaluation section for calculating an evaluation 

value based on evaluation information associated with the 

broader-concept information and the narrower-concept 

information, which evaluation information is extracted from 

5 the evaluation information; and 

a certainty factor update section for updating the 

certainty factor based on the evaluation value. 

14. The knowledge update apparatus according to claim 

10 13, wherein: 

the storage section stores an update rule of the 

certainty factor, and 

the certainty factor update section judges whether or 

not the certainty factor is updated based on the evaluation 

15 value and the update rule. 

15. The knowledge update apparatus according to claim 

13, comprising: 

a knowledge update section for updating the knowledge 

20 information based on the certainty factor. 

16. A non-transitory computer readable medium which 

stores a program to be used in a knowledge update apparatus 

including a storage section for storing knowledge 

25 information having a hierarchical structure constituted by 

broader-concept information and narrower-concept 

information, evaluation information of the knowledge 

information, and a certainty factor indicative of how much 

the narrower-concept information included in the knowledge 

30 information belongs to the broader-concept information, 

which knowledge update apparatus updates the knowledge 
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information, the program causing the knowledge update 

apparatus to function as: 

an evaluation section for calculating an evaluation 

value based on evaluation information associated with the 

5 broader-concept information and the narrower-concept 

information, extracted from the evaluation information; and 

a certainty factor update section for updating the 

certainty factor based on the evaluation value. 


