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ABSTRACT OF THE DISCLOSURE

In a text mining technique, if the system
only extracts characteristic words and phrases
trequently cooccurring with the respective components
of an analysis axis as an analysis condition, similar
words and phrases are extracted for any component. To
clearly indicate existence of characteristic words and
phrases which do not appear as cooccurrence words and
phrases for other components of the analysis axis, it
1s desired to appropriately present distinguishable
features'between the components to the user. For this
purpose, the frequency of appearances of a plurality of
characteriétic words and phrases in a document
satisfying each analysis condition is calculated. As 1
result, multiple cooccurrence words and phrases and
component-cooccurrence words and phrases are
discriminatively displayved. It is therefore possible
for the user to appropriately analyze the contents of a

plurality of documents.
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DATA DISPLAY METHOD AND APPARATUS FOR

USE IN TEXT MINING

BACKGROUND OF THE INVENTION

The present invention relates to a data
display method and a data display apparatus 1in which
various data is acquired, from a data base of documents

beforehand registered thereto, for a set of specified

documents and the acquired data 1s displayed.

With recent development of word processors,
personal computers, and the like, the amount of
electronic information generated by such word proces-
sors and personal computers are increasing. Moreover,
the amount of electronic information available via
worldwide web (WWW), e-mail, néwéwire, and the like are
rapidlyincfeasing; In firms and companies, it is
quite i1mportant to analyze,the contents of such
electronic information for efficient use thereof.

In general, most electronic information 1is
described in texts, that is, i1n a format of statements.
The text information, for example, the contents of a
questionnaire of free answer type cannot be easily
analyzed by computers or the like and hence have been
heretofore analyzed by human power. However, the

information analysis by human power 1s attended with

problems as follows. (1) The pertinent person in
charge of analysis must read all documents for the

processing. Therefore, when the amount of documents is
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largely increased, this method 1s not practical. (2)
The information analysis is carried out according to
subjective judgement of the user. Therefore, the
results of information analysis vary depending on
knowledge and skill of the user.

Therefore, an increasing need exists for a
text mining technique as aitechnique to support the
information analysis by human power. Agrawal et al
U.S. Patent 6,006,223 entitled "Mapping Words, Phrases
Using Sequential-Pattern To Find User Specific Trends
In a Text Database™ issued.on December 21, 1999
concretely describes a processing procedure of text
mining. This willl be referred to as prior art 1 here-
below. In the text mining, a search or retrieval 1is
made through text information beforehand registered to
detect new knowledge according to, for example, cooc-
currence of words and phrases, a tendency of occurrence
of words and phrases contained 1n the information to be
processed. Specifically, for a set of processing
objective documents, an analysis axis representing
points of view for analysis 1s set to acqulre words and
phrases representing features or characteristics of a
set of documents according to a correspondence to

constituent components of the analySis axis. In this

expression, "to acquire words and phrases according to
a correspondence to constituent components of the
analysis axis" means, for example, "to acquire words

and phrases which cooccur in a predetermined range with
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constituent components of the analysis axis." By
referring to the words and phrases, the user can recog-
nize a tendency of a set of documents. Fig. 2 shows an
éxample of analysis in which a set of news l1tems of
"0157" in newspapers are ahalyzed using "the month ot
report or publication of the pertinent neﬁs.item" as
the analysis axis. That is, the analysis condition 1is
expresSed as‘"news item reported in 'July'", "news 1item
reportéd in 'August'", and the like. In the analysis
using the publication month as the analysis aXis, words
"infection, patient, symptom, hospitalization, etc.”

are acquired 1in association with "July" as a component

"

of the analysis axis; words "damage; provision of
means, hospitalization, group infection, etc." are
acquired in association with "August" as a component of
the analysis axis; words "sales amount, minus, foods,

perishable, etc.”" are acquired in associlation with

"September" as a component of the analysis axis; and so
on. By referring to the words, the user can obtailin a
tendency that the set of documents contains topics:
"Patients infected with "O01l57 disease—-causing bacteria"
are hospitalized" in "July", "Group infection with
"O0157 bacteria"™ through provision of meals™” in
"August”, and "Sales amount of perishable foods and the
like lowered due to influence of 0157".

"Fig. 3 shows an example of a processing
procedure of prior art 1 in a problem analysis diagram

(PAD). In step 300, a set of documents is specified as
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an object of the text mining. In a case of a question-
naire in which a pertinent document database contains
documents collected according to predétermined points
of view, the database 1is directly specified as an
objective document set. In a case of items of newspa-
pers in which the database contains documents gathered
according to various points of view such as pOlitics,
economy, sports, and the like, a full text search 1is
conducted according to an analysis purpose of the user
to specify a set of doéﬁments. "A full text search" 1s
a technigue in which all texts of the documents as the
processing objects are inputted to a pertinent computer
system to thereby generate a database in a registration
stage. In a retrieval stage, 1n response to a charac-
ter string specified by the user, all documents
containing the character string are retrieved from the
database. For example, Kato et al U.S. Patent

6,094,647 entitled "Presearch Type Document Search

Method and Apparatus" assigned to the present assignee
describes the full text search in detail. This
technique will be referred to as prior art 2 herebelow.
In step 301, characteristic words and phrases, namely,
wbrds and phrases which characterize the contents are
extracted from the set of documents specified in step

300. The characteristic words and phrases may be
extracted by referring to a dictionary or by using

statistical information. The characteristic words and

phrases are not limited to words. For example, when
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the dictionary contains a complex word including two or
more words, for example, "disease-causing colon
bacillus", the characteristic words and phrases
eXtracted in step 301 may 1nclude tow Oor more words.

> Conversely, the characteristic words and phrases to be
extracted may be limited to a word. In step 302, an
analyslis axls 1s set as polnts of view for the
analysis. In this example, "date", "age", "sex", and
the like assigned as bibliographical information items

10 of a document are specified as the analysis axis or
words and phrases specified by the user are set as
constituent components of the analysis axis. Fo£
example, when 1t 1s desired to acquiré difference of
awareness or consciousness by age from a questionnaire,

15 the age is set as the analysis axis. In this situa-
tion, values representing.ages such as "20" and "30"
are speclfied as components of the analysis axis.
Finally, 1in step 303, prdcessing of step 304 is repeat-
edly executed for the compoﬁents of the analysis axis

20 set 1n step 302.' In stép 304, a search is made through
the characteristic words and phrases extracted in step

301 to extract words and phrases strongly related to

the components of the analysis axis, for example, a
cooccurrence word/phrase which cooccurs in a predeter-
25 mined range. The predetermined range is specified, for
~example, "within one document", "within one paragraph",
"within one sentence” dr "Wwithin m or n words (m and n

are integers)." 1In prior art 1, words and phrases are
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obtained by establishing correspondence to the compo-
nents of the analysis axis to thereby help the user
recognize a tendency of the set of documents. As
above, since the words and:phrases.characterizing the
pertinent set of documents are automatically obtained
by establishing correspondence to the components of the
analysis axis in prior art 1, the load imposed on the
user can be reduced and the difference in the analysis

results between users can be minimized.

SUMMARY OF THE INVENTION

- According to prior art 1, the words and
phrases characterizing the pertinent set of documents
are automatically obtained.by'establishing correspon-
dence to the components of the analysis axis. There-
fore, it is possibly to minimize the load imposed on
the user described abdve, and the fluctuation or
dispérsion of the analysis resultant from respective
knowledge and skill of'users can be minimized.

However, prior art 1 is attended with a

problem as below. As can be seen from an analysis
example of Fig. 4, when the words and phrases with a
high frequency of cooccurrence with each component of
the analeis aXis are simply extracted from the set of
documents, the same wordséndphrases italicized 1in
Fig. 4 such as "disease-causing colon bacillus", "food
poisoning”", "infection" and "group" are extracted for

any component. That is, cooccurrence words and phrases
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such as "patient" and "symptom" of "July" and "inspec-
tion" and "foods" of "August" which rarely appears for
other components of the analysis axils are 1gnored. It
1s therefore not possible to appropriately present a
different point with respect to meaning between the
components of the analysis axis to the user.

It 1s therefore an object of the present

invention to provide a data display method and a data

display apparatus in which the user can suitably

analyze the contents of a plurality of documents.

According to one aspect of the present inven-
tion, a frequency of appearances of a plurality bf
words and phrases 1n a documént satisfying each
analysis condition 1s calculated and the words and
phrases are displayed according to a result of the
calculation.

Another object of the present invention is to
provide a document processing system which supports a
text mining function to clarify similar points and

different points of words and phrases cooccurring with

each component of an analysis axis so that the user can

appropriately analyze a tendency of a set of the

documents.
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In accordance with one aspect of the present
invention there is provided a text:mining:method,'
comprising: a characteristic words and phrases

extraction step of selecting, from a set of documents,

‘all of or part of the documents as an objective

document set and extracting, from the objective

document set, words and phrases charaCteristically -

' 'appearing in‘the objecti?e document set; a mining

SCheme'creatibn step of setting a:mining scheme
including épecified COmponeﬁts‘of an analysis axis; é'
related words and phrases_acquisition step of
acquiring, from the words and phrases extracted by"said '

characteristic words and phrases extraction step,

related.words and phrases selected when the relativity'

_ﬁhe:eof'calculated according to a predetermined

calculation formula exceeds a predetermined value with

| respect to the respective Specified-components'included

-~ in the mining scheme ©of the analysis axis; a multiplé

related words and phrases extraction step of comparing
the related words and phrases between the respective
components of the analysis axis included in the mining

scheme and eXtracting, as multiple related words and

-.phrases, those related words ancl phrases related to

manycdmponents of the analysis axis included in the
mining scheme; and a multiple related words,andvphraées
removing step of removing said extracted multiple

related words and phrases to create'componentfrelated

words and phrases.
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In ac¢ordaﬁce with another aSpeCt of the

present invention there is provided a text mining

apparatus, comprising: characteristic words and phrases

" extraction means for selecting, from a set of

documents, all of or part of the documents as an

.objective document set and for ext;acting, from the-

objective document set, words and phrases .

characteriStically appearing in the objective document

set; mining scheme creation means for -setting a mining
scheme including specified components of an analysis
axis; related words and phrases extraction means for

obtaining, from the words and phrases extracted by said

characteristic words and phrases extraction means,
related words and phrases selected when the relativity
thereof calculated according to a predetermined'

calculation formula exceeds a predetermined value with

respect to the respective specified.components of the

analysis axis included'in the mining scheéme; multiple

related words and phrases extraction means for

comparing the related words and phrases between the

respective components of the analysis axis included in

the mining scheme and of extracting, as multiple

related words and phrases, related words and phrases
related to many compohents‘of the analysis axis
inciuded in-the mining scheme; and multiple related
wordS'and'phﬁases removing means for removing said
extracted multiple related words and phrases to create

component-related words and phréées;
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characteristically appearing 1n the objective document
set; mining scheme creation means for setting a mining
scheme including specified components of an analysis

axis; related words and phrases extraction means for

obtaining, from the words and phrases extracted by said
characteristic words and phrases extraction means,
related words and phrases strongly related to the
respective speclified components of the analysis axis
included in the mining scheme; and multiple related
words and phrases extraction means for comparing the
related words and phrases between the respective
components of the analysis axis included in the mining
scheme and of extracting, as multiple related words and
phrases, related words and phrases related to many
components of the analysis axis included in the mining

scheme.

n accordance with yet another aspect of the

present invention there is provided a computer readable
medium having stored thereon instructions for execution
on a processor to configure a text mining system, the
text mining system comprises: a characteristic words
and phrases extraction module for selecting, from a set
of documents, all of or part of the documents as an
objective document set and for extracting, from the
objective document set, words and phrases
characteristically appearing ih the objective document
set; a mining scheme creation module for setting a
mining scheme 1ncluding specified components of an

analysis axis; a related words and phrases extraction

module for obtaining, from the words and phrases
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In accordance with yet another aspect of the
present invention there is provided a computer readable
medium having stored thereon instructions for execution

on a processor to configure a text mining system, the

‘text mining system comprises: a characteristic words

| and'phrases extraction module for selecting, from a set

of documents, all of or part of the documents as an
Objective document set ‘and for extracting, from the
objectlve document set, words and phrases
characteristlcally appearing in the objective document
set; a mining scheme creation module for setting a
mining scheme including specified components of an’
analysis axis; a related words and phrases extraction
module for obtaining, from the words and phrases
extracted'by said characteristic words and phrases

extraction module, related words and phrases selected

- when thefrelativity‘thereof calculated according to a
'.predetermined calculation formula exceeds a |

predetermined value wlth-reSpect'to the respective

specified components of'the'analysis axis included in .
the mlning scheme; a multiple related words and phrases

extraction module for comparing the related words and

- phrases between the respective components of the

analysis axis included in the mining scheme and of
extracting, as multiple related words and phrases,
related words ‘and phrases related t0‘many components of
the analysis axis included in the mining scheme; and a
multiple related words and phrases removing module for
removing said,extractedmultiple related words and

phrases to create component-related words and phrases.
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In accordance with still yet aﬁothér aspect
of the preSent invention there is providéd a computer.
‘readable medium,cbntaining instructions for execﬁtion .

-~ On a processor for implementing a text mining method
5 comprising the steps of: sélecting,-from a set‘of'
documents, all'of'or part of the documents as an
objective document set.and.extracting, from the
objéctive document set, wordé and phrases
characteristically’appearing in the objective document
10 set; setting a mining scheme including specified
cOmponents of ah analysis axis; acquiring from the
words and phrases extracted by said characteristic .
words -and phrases eXtraction'Step, related words and
phrases sélected when'the‘relativity thereof calculated
15 according to a predetermined calculation formula
exceeds a.predetermined value with respect to thé
.réSpective specified Components of the analysis axis
included in'the mining SCheme: comparing the related
wbrds and phrases'between the'respective compbnents.
20 ,included in thefmining_scheme and extracting, as
multiple relatéd words and phrases, related words and
phrases related to many cdmponents of thé analysis,axis‘
includéd in the mining scheme; and removing said l .
extracted multiple related words and phrases to create
25 comp'onen.t-re‘lated words and phra.sés. |
'In accordance with still yet another aspect
of the présent invention.there is provided a:téxt—'
mining -oriented data structure répfesenting a physical
-\implementation of a data mpdel for organizing and 

30 representing information used by a processor including
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multiple related words and phrases generated from a

document set, said multipie relat.ed words and phrases

belng'determlned by those related to more than a

.de31gnated number of components of an analy81s axis

?1ncluded in a mining scheme, said data structure

comprising: from a set of documents, all of or part of

the documents as an objective document set and

'extracting, from the objective document set, words and

'phrases characterlstically appearlng in the objectlve

document set; a mining scheme including spec:Lfled

components of the analysis axis; related'wordS'and

"phrases selected when the relativity thereof calculated

according to a predetermined calculation formula

exceeds a predetermiried value wilh respect to the

'respectlve specified components of the analysis axis

1ncluded in the mining scheme acqulred from‘the words

and phrases extracted by said characteristic words and

phrases.extraction Step; a set 0 multiple related

words ‘and phrases geneﬁated.by comparing fhe related

words and phrases between the respective components of

the analysis axis included in‘the;mining'scheme; and a

set of component-related words and phrases generated by

-remcving said extxacted-multiple"related words and

phrases. | . | ”
25 '

BRIEF DESCRIPTION OF THE DRAWINGS

The cbjects, features and advantages of the

present 1nvent10n will become more apparent from the

follow1ng detalled descrlptlon off the embodiments of

‘the invention when taken in conjunction with the

accompanying  drawings in which:

- Fig. 1 is a schematic block'diagiam showing
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structure of an embodiment according to the present
invention;
" Fig. 2 is a schematic diagram for explaining
prior art 1;
5 . Fig. 3 is a PAD showing the contents of
processing of prior art 1;
Fig. 4 a schematic diagram for explaining a
problem of prior art 1;
" Fig. 5 1s a diagram exemplifying the contents

10 o©f processing of multiple occurrence words and phrase

extraction of the preSent invention;
Fig. © 1s a diagram showing a display format

of words and phrases extracted from a retrieval

objective document according to an embodiment of the

15 present invention;

Fig. 7 is a PAD showing steps to‘generate a
set of multiple cooccurrence words and phrases and a
set of component-cooccurrence words and phrases accord-
1ng to an embodiment of the present invention;

20 Fig. 8 1s a PAD showing the contents of
processing of a similar topic extraction process in an
embodiment of the present invention;

Fig. 9 is.a PAD showing steps to create (a
set of) component-cooccurrence words and phrases in an

25 embodiment of the present invention;

Fig. 10 1s a process diagram showing the
contents of processing to enalyze document extraction

characteristic words and phrases in an embodiment of
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the present invention;

Fig. 11 1s a diagram showlng the contents of

multiple cooccurrence words and phrases acquisition

processing in an embodiment of the present invention;

5 and

Fig. 12 1s a diagram showing the contents of

multiple cooccurrence words and phrases removal

processing in an embodiment of the present invention.

10 DETAILED DESCRIPTION OF THE EMBODIMENTS

Prior to explanation of an embodiment of the
present invention, description will be given of the
principle of the present invention using the document
retrieval method. When a text mining execution indica—.

15 tion is inputted, a set of documents as an object of
the text mining 1s accessed to extract therefrom
characteristic words and phrases charécterizing the
contents to obtain, from the extracted characteristic
words and phrases, words and phrases strongly or deeply

20 related to components of a specified analysis axis, for

example, cooccurrence (i.e. colncildent) words and
phrases cooccurring (i.e. occurring together) in a
predetermined range. The contents of the processing
are similar to those of prior art 1. As a result,
cooccurrence words and phrases can be obtained for the
*> respective components of the analysis axis as shown 1n
Fig. 4. In the present inventioh, the cooccurrence

words and phrases are compared between the components

of the analysis axis to acquire, as multiple cooccur-
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rence words and phrases, words and'phrases related to

many components. By removing the multiple cooccurrence

words and phrases from the cooccurrence words and

phrases of the respective components, component-
cooccurrence words and phrases are created.

A concrete example of the processing will be
described by referring to Figs. 5 and 6. First,

cooccurrence words and phrases related to many compo-

nents of the analysis axis are obtained as multiple

cooccurrence words and phrases} In the example shown
in Fig. 5, "disease-causing colon bacillus", "food
poisoning", "infection", "group", etc. are obtained as
cooccurrence words and phrases for the most components.
These words and phrases are obtained as multiple
cooccurrence words and phrases. In the example of this
diagram, although the WOrds and phrases as the cooccur-
rence words and phrases of many components are simply
obtained as multiple cooccurrence words and phrases,
weighting may be conducted according to a sequence of
cooccurrence words and phrases and/or strength of
cooccurrence of the pertinent words and phrases. The
strength of cooccurrence,is indicated by a value calcu-
lated according to the number of.cooccurrences between
the respective components and the pertinent word/phrase
Oor between other components and the'pertinent'
word/phrase. For example; a characteristic word/phrase
which rarely cooccurs with other components, but

cooccurs many times with the pertinent component has
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greater strength of cooccurrence with the pertinent
component. Next, elemental‘cooccurrence words and
phrases or component-cooccurrence words and phrases are
created by removing the multiple cooccurrence words and
phrases from the cooccurrence words and phrases of the
respeCtive components. In the example shown 1in Fig. 5,
the multiple cooccurrence words and phrases (italicized
in the diagram) suCh as "disease-causing colon
bacillus", "food poisoning", "infection", "group", etc.
are removed from the cooccurrence words and phrases of
the respective components to create component-
cooccurrence words and phrases. To display results of
the processing to the user, the multiple cooccurrence
words and phrases may be presented as similar.topics of

components of the analysis axis and the component-

- cooccurrence words and phrases are presented as topics

of the respective components, for éxample, as shown 1n
Fig. 6. In this diagram, each of the values displayed
as importance indicate a degree of relationship £o
components, namely, the number of components to which.
the pertinent word/phrase is related. Moreover, if the
restriction of the cooccurienCe words and phrases to be
obtained as multiple cooccurrence words and phrases is
relaxed to extract cooccurrence words and phrases with
a lower degree of importanée as the multiple cooccur-
rence words and phrases, cooccurrence words and phrases
unique to the respective components can be obtained as

component-cooccurrence words and phrases. Therefore,
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1t 1s possible to presenttbpics unique to the respec-
tive components.

In this method described above, the coobcuf—
rence words and phrases ate compared between the compo-
nents of the analysis axls such that cooccurrence words
and phrases related to many components are obtained as
multiple cooccurrence words and phrases. The compo-
nent—-cooccurrence words and phrases are created by
removing the multiple COoccurrence words and phrases
from the cooccurrence words and phrases of the respec-

tive components. Resultantly, it is possible to

clarify the similar points of the respective components
of the analysilis axis as the multiple cooccurrence words

and phrases and the differences therebetween as compo-

nent-cooccurrence words and phrasés. Therefore, 1t 1is
possible to provide a document processing’system in
which the user can appropriately analyze a tendency of
a set of documents.

The principle of the present invention will
be described by referring to the PAD shown in Fig. 7.
When an'indication of text mining execution is
inputted, a set of documents as an object of the text
mining is specified in step 300. In step 301, charac-
teristic words and phrases characterizing the contents
are extracted from the set‘of documents spécified in
step 300. 1In step 302, an analysis axis 1is set as
points of view for the analysis. In step 303, process-

ing of step 304 is repeatedly executed for each compo-
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nent of the analysis axis set in step 302. In step

304, the characteristic words and phrases extracted 1in

step 301 is accessed to obtain therefrom words and

phrases strongly related to the pertinent component of

the analysis axis, for example, cooccurrence words and
phrases cooccurring 1in a predetermined range. The
contents of processing from step 300 to step 304 are
similar to those of prior art 1. As a result, cooccur-
renCe.words and phrases corresponding to the respective
compoﬁents of the analysis axis can be obtained as
shown in Fig. 4. Moreover, according to the present
invention, the cooccurrence words and phrases are
compared between the components of the analysis axis
and cooccurrence words and phrases related to many
components are obtained as multiple cooccurrence words
and phrases. Thereafter,'component—cooccurrence Words
and phrases are created by removing the multiple
cooccurrence words and phrases from the cooccurrence
words and phrases of the respectlive components.
According to the present invention, when an indication
of similar topic extraction is inputted in step 700,
the cooccurrence words and prhrases related to many'
Componentseof the analysis axis are obtained as
multiple cooccurrence words and phrases.

Descriptioﬁ will now be given of an embodi-
ment of the present invention by refe;ring to the
accompanying drewings.

Fig. 1 shows constitution of a document
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-~ processing system according to an embodiment of the

present inVention in a block diagram. The document
system eccording to the present invention includes as
shown in Fig. 1, a display 100, a keyboard 101, a
central'processing unit (CPU) 102, a floppy disk drive
(FDD) 104;'a magnetic_disk-device 106, a maln memory
108, and a bus 103 connecting the Constituent compo-
nents to each other. The magnetic disk device 106 1s a
secondary storage to store a text file 107. Informa-
tion stored i1n the floppy disk 105 is accessed by the
floppy disk drive 104. The floppy disk drive 104 and
the magnetic disk device 106 may be configured to be
connected to other devices connected, for example, via
a communication line, not shown in Fig; 1, to each
other.

Stored 1in the main storage 108 are a system
control program 109, an objective document set creation
program 110, a.retrieval'program 111, a characteristic
words and phrases extraction program 112, an analysis
axlis setting program 113, a cooccurrence words and
phrases acquisition program 114, a similar topic
extraction program 115, a multiple cooccurrence words
and phrases acquisition program 116, and a multiple
cooccurrence Words and phrases removal program 117.
Additionally, a work area 118 is reserved in the main
storage 108. These programs may be stored on a
computer—readable'recording medium snch as a magnetic

disk 106 or a floppy disk 105.



10

15

20

23

Ny

CA 02348420 2001-06-05

- 16 -

Description will next-be given of the
processing executed by the embodiment of the present
invention by referring‘te-Fig. 8. When a text mining
execution indication from:the keyboard 101, a function
call from another program, or the like is received, the
system control program 109 starts its operation to
control the objective document set creatioh program
110, the characteristic words and phrases extraction
program 112, the analysis axis setting program 113, the
cooccurrence words and phrases acquisition program 114,

and the similar topic extraction program 115.

In step 800, the system control program 109
initiates the document set creation program 110 to
access the text file 107 to accordingly create a set of
documents as an object of the processing. When the
text file 107 is a document database of documents '
collected according to'predetermined points of view,
for example, of a questionnaire, the document database
may be directly set as the objective document set.
Alternatively, when the text file 107 is a document
database of documents of, for example, newspapers and
documents are gathered according to various points of
view such as politics, economy, sports, and the.like, a
full text search may be conducted according to an
analysis purpose of the user to specify a set of
documents. When the full text search or the like is
used to create the ebjective document set, the objec-

tive document set creation program 110 initiates the




10

15

20

25

CA 02348420 2001-06-05

- 17 -
retrieval program 111 to make a retrieval operation
through the text file 107 using a specified retrieval

condition. As a result, a set of_documents thus

- retrieved 1s created as the objective document set.

The retrieval program 111 includes an existing
rétrieval technique like that of prior art 2. 1In step
801, the document set creation program 110 initiates

the characteristic,Words and phrases extraction program

112 to extract, from the objective document set created

in step 800, characteristic words and phrases charac-

terizing the pertinent contents. The characteristic

words and phrases may be extracted by referring to, for

example, a dictlonary or by using statistical informa-

tion. Furthermore, words/phrases having the same mean-
ing may be collected using a thesaurus or the like to
be replaced with one word/phrase. The characteristic
words and phrases to be extracted are not limited to
words. For example, when the dictionary includes a
complex word including.twd Or more words, the charac-
teristic word/phrase extracted in this step may include
two or more words. Conversely, the characteristic
word/phrase to be extractéd may be limited to one word.
In step 802, the program 110 initiates the
analysis axis setting program 113 to set an analysis
axis as points of view for the analysis. In this case,

"date"”, "age", "sex", and the like assigned as biblio-

graphical information of a document are specified as

the'analySis axis or words and phrases specified by the
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user are set as components of the analysis axis. For

example, to acquire difference of awareness oOr

consciousness by age from a questibnnaire, the age 1s
set as the analysis axisQ In this situation, values
representing ages such as "20" and "30" are specified
as components of the analysis axis. In step 803, thé
program 110 initiates the cooccurrence words and
phrases acquisition program 114 to repeatedly execute
processing of step 804 for the components of the
analysis axis set in step 80Z.

In step 804, from the characteristic words
and phrases extracted.in step 801, words and phrases
strongly related to the components of the analysis axis
are obtained. For example, when "age", "sex", and the
like assigned as bibliographic information items are
specified as components of the analysis axils, charac~'
teristic words‘and rhrases extracted from documents to
which the pertinent bibliographic information 1is
assigned are obtained as words and phrases strongly
related to the bibliographic information. For example,
when "age* is set as an analysis axils 1n thé example of
the questionnaire, characteristic words and phrases
extraéted from a document to which "age is 20" 1s
assigned are obtained as words and phrases strongly

related to the component "20".

When a specified word/phrase is set as a

component of the analysis axis, cooccurrence words and

phrases cooccurring with the'specified word/phrase are
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acquired, for example, within a predetermined range.

The predetermined range 1s specified, for example,

"within one document", "within one paragraph", "within

one sentence", or "within m or n words (m and n-are

intégers)." The processing from step 800 to step 804
1s similar to that of prior art 1. In this embodiment,
when the similar topic extraction indication is
received from the keyboard 101 or ﬁhen a function call
1s received from another program in step 805, the
similar topic extraction program 115 is initiated in
step 806 to conduct similar topic extraction.

Fig. 9 shows the processing of the similar
topic extraction by'the'similar topic extraction
program 115. In step 900, for each characteristic
word/phrase obtained-in.step 801, a degree of impor-
tance 1s calculated according to the number of cooccur¥
rence components of'the analysis axis. In step 901,
any characteristic word/phrase having a degree of
importance (step 900) exceeding a predetermined value
is extracted as a multiple cooccurrence word/phrase.

In step 902, the multiple cooccurrence words and
phrases removal program'll7 1s 1nitiated to repeatedly
execute processing of step 203 for the components of

the analysis axis. 1In step 903, component-cooccurrence

words and phrases are created by removing the multiple

cooccurrence words and phrases obtained in step 901

from the cooccurrence words and phrases of the

pertinent component.
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Referring now to Fig. 8, description will be

given 1in detail of the processing of this embodiment.

In step 800, the system control program 109 initiates

the document set creation program 110 in which
documents as an object of the processing are selected
form the text file 107 to be collected as a document
sét for the processing. When the text file 107 is a

document database including documents collected accord-

ing to beforehand determined points of view, for
example, of a questionnaire, the documént database may
be set as the objective document set. Conversely, when
the.text file 107 1s a document database of documents
of, for example, newspapers and documents are gathered
according to various points of view such as politics,
economy, sports, and the like, a full text search may
be conducted according to an analysis purpose of the
user to select documents to thereby cfeate a set'of
documents. When the full text search or the like is
used to create the objective document set, the objec-
tive document set creation program 110 initiates the
retrieval program 111 to make a retrieval through the
text file 107 using a specified retfieVal condition.
As a result, a set of documents thus retrieved is
created as the objective document set. For the
retrieval program 111, an existing retrieval technique
like that of prior art 2 is employed.

Fig. 10 shows an example of text mining for

news 1l1tems regarding the "0157 disease-causing
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bacteria™ i1n a newspaper database. In this example

shown in Fig. 10, a newspaper database is stored in the

text file 107 in advance. By executing the retrieval

program lll; the pertinent database is limited to

contain only news items including "0157" to obtain

processing objective document set including document

0012, document 0130, document 0293, document 0535,
document 0829, etc. If the objective documents are
structured documents, the documents may be limited such
that each document contains "0157" in ahy structure.

In step 801, the characteristic words and
phrases extraction program 112 is initiated to extract,
from the objective document set created in step 800,
characteristic words and phrases characterizing the
contents.  The characteristic words and phrases'may be
extracted by referring to, for example, a dictionary or
by using statistical information. Furthermore,
words/phrases having the same meaning may be collected
using a thesaurus or the like to be replaced with one
word/phrase. U.S. Patent 6,047,299 issued on April 4,
2000 (Kaijima) proposes an example of the thesaurus
such as an electronic terminology dictionary used for
the support of editing and translation'of a document;
The characteristic words aﬁd phrases to be extracted
are not limited to words. For example, when a complex
word including two or more words is contained 1n the

dictionary, the characteristic word/phrase extracted in

- this step may include two or more words. Conversely,
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the characteristic word/phrase to be extracted may be
limited to one word. in the example of Fig. 10, from
the objective document set created in step 800, there
are extracted characteristic words and phrases "elemen-
tary school, group, infection, disease-causling colon
bacillus, food poisoning, patient, stomachache, bleed-
ing, diarrhea, symptom, hospitalization, family, secon-
dary infection,_supermarket, perishable foods, sales
amount, damage, "

In step 802, the analysis axis setting
program 113 is initiated to set an analysis axis as
points of view for the ahalysis. In thisﬁcase, "date",
"age", "sex", and the like assigned as bibliographical
information items of a document are specified as the
analysis axis or words and phrases specified by the
user are set as components of the analysis axis. 1In
the example shown'in Fig. 10, "news items published in

'July'", "news 1tems published in 'August'", etc. are

specified as analysis conditions. In step 803, the

cooccurrence words and phrases acquisition program 114
is 1nitiated to repeatedlyjexecute processing of step
804 for the components of the analysis axis specified
in step 80Z2.

' In step 804, from the characteristic words
and phrases extracted in step 801, words and phrases
strongly related to the pertinent component of the
analysis axis are obtained. In the example of Fig. 10,

a bibliographic information item of newspaper, i.e.,
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the month in which items are published is set as the
component of the analysis axis. Therefore, "disease-
causing coloh bacillus, fobd poisoning, infection,
measures, hygiene, ..." are extracted as words and
5 phrases strongly related to the component of the
analysis axis, 1i1.e., "July" from the newspaper items
published in "July". In the display method of the
words and.phrases, the WOrds and phrases'may be sorted
ln a sequence of frequency of appearances thereof 1in
10 the newspaper items published in "July" to be displayed

as the words and phrases deeply related to “July".
‘Alternatively, the words and phrases maybe sorted 1n

an ascending sequence of frequency of appearances in

the overall database such that the words and phrases
15 less frequently appear 1n the database are distin~
guishably displayed in the starting part of the list.
That 1s, the i1tems above means that the words
and phrases "disease-causing colon bacillus, food

poisoning, 1infection, measures, hygiene, ..."

20 frequently appear 1in thé newspaper items published in
"July"{ Similarly, as the words and phrases deeply
related to "August", "disease-causing colon bacillus,
infection, food poisoning, measures, group, ..." are
obtained from the newspaper items published in

25 "August"™. Additionally, as the words and phrases
deeply related to "September"”, "disease-causing colon
bacillus, food poisoning, meaSures, group, 1infec-

tion ..." are obtained from the newspaper items
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published 1n "September"”. The proCassing from step 800
to step 804 is similar to that of prior art 1.

In this embodiment, when_the simlilar topic
extraction indication is réceived from the keyboard 101
or when a function call 1s received from another
program in step 805, the similar topic extraction
program 115 1s initiated 1n step 806 to conduct similar

topic extraction. Referring next to Fig; 9, descrip-

tion will be given in detail of the similar topic

extraction.

In step 900, for each Characteristic
word/phrase obtained in step 801, the similar topic
extraction program 115 calculates a degree of impor-
tance according to the number of cooccurrence compo-
nents of the analysis axis.

It can be understood from the example of Fig. 10, for
the characteristic word/phiase "disease-causing colon
bacillus", cooccurrence takes place for all of the six
components of the analysisiaxis. Therefore, the degree

of i1mportance 1is calculated as, for example, 6/6 x 100

100% . Furthermore, for the characteristic
word/phrase “"group focd'poiscning", cooccurrence takes
place for four components of the analysis axis. There-
fore, the degree of importance is Calculated as, for
example, 4/6 x 100 = 67%. 'In the operation, the
characteristic words and phrases may'be sorted 1n a
descending order of frequehcy of appearances for each

component. For a characteristic word/phrase of a
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predetermined sequential position and characteristic
words and'phrases following the characteristic
word/phrase, the degree of importance is regarded as
lower importance although cooccurrence exists for the
respective components, and hence these‘characteristic
words and phrases are not taken into consideration when
the frequency of appearances 1s counted. Additionally,
for example, for characteristic words and phrases of
which the frequency of‘appearances in the newspaper
items published 1n "July" is less than a predetermined
value, 1t may be considered that cooccurrence does not
exist with "July", and hence these characteristic words
and phrases are not taken into consideration when the

frequency of appearances is counted.

In step 901, any characteristic word/phrase
with the degree of importance (step 900) exceeding a
predetermined value 1is extracted as e multiple cooccur-
rence word/phrase;

Fig. 11 shows an example of multiple cooccur-
rence words'and phrases-acquieition. In the example of
Fig. 11, multiple cooccurrence words and phrases are
acquired from ten higher characteristic words and
phrases with respect to the frequency of cooccurrence
selected from the charaeteristic words and phrases
cooccurring with the respective components of the
analysis axis shown in Fig; 10. Assume that the
threshold value 1s set to "50%". For example, words

and phrases "disease-causing colon bacillus", "food
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poisoning", "infection@, and "group" cooccur with all
components of the analysis axis in a range from "July"
to "December". Therefore,.for these words and phrases,
the degree of importance 1s calculated as 100%. This
consequently excéeds the threshold value "50%", and
hence these words and phrases are obtained as multiple
cooccurrence words and phrases. The word "measure"

cooccurs with five components excepting "October" among

six components. Therefore, the degree of importance

thereof 1s calculated as 83%. This consequently
exceeds the threshold value "50%", and hence the word
"measure" 1s obtained as one of the multiple COOCCur—
rence words and phrasés. .

In step 902, the multiple cooccurrence words
and phrases removal program 117 1s initiated to repeat-
edly eXecute processing of step 903 for the components
of the analysis sxis. In step 903, the multiple
cooccurrence words and phrases obtained in step'901 are
removed from the cooccurrence words and phrases of the
pertinent componenttothereby create component-
cooccurrence words and phrases; Fig. 12 shows an
example of the removal of multiple cooccurrence words
and phrases. In the example of Fig. 12, "disease-
causing colon bacillus", "food poisoning”, "infection",
"group", etc. dbtained as multiple cooccurrence words
and phrases are removed from the cooccurrence words and

phrases of the respective components to create compo-

nent-cooccurrence words and phrases.
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As can be seen from Fig. 6, when presenting
the results of the operation'above-to the user, the
multliple cooccurrence words and phrases may be ‘
displayed as similar topics of the components of the
analysis axis and the component-cooccurrence words and
phrases are displayed as topics of the respective
components. In Fig. 6, the value indicated as a degree
of importance is a degree bf depth or strength of a
relationship represented by the number of related
components. It may also be possible to relax the
restriction of cooccurrencé words and phrases to be
obtained as multiple cooccurrence words and phrases
such that cooccurrence words and phrases with a lower
degree of i1mportance are eXtracted as multiple cooccur-
rence words and phrases. Resultantly, cooccurrence
words and phrases unique to the respective components
are obtained as the component-cooccurrence words and
phrases. Therefore, it is possible to present topics
unique to the respective components to the user.
Moreover, the system may be configured such that the
user can maké a selection on a screen to display either

i

one of or both of the multiple cooccurrence words and

phrases and the component-cooccurrence words and
phrases as résults of the Operation. It is also
possible that the user Can’specify On a screen a
threshold value of the degree of importance for‘the

cooccurrence words and phrases to be extracted as the

multiple cooccurrence words and phrases.
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Description has been given in detail of the
contents of processing executed by the embodiment. In
the method of the_embodiment described above, the cooc-
currence words and phrases are compared between the
components of the analysis axis to obtain, as multiple
cooccurrence words and phrases, cooccurrenoe words and
phrases related with many components. Thereafter,
component-cooccurrence words'and phrases are generated
by removing the multiple cooccurrence words and phrases
from the cooccurrence words and phrases of the respec-
tive components. Therefore, similar points of the
respective components of the analysis axls can be
presented as the multiple cooccurrence words_and
phrases to the user, and distinguishing features

thereof can be presented as the component-cooccurrence

~words and phrases to the user. That is, there is
implemented a text mining function which can clearly

- present the results analysis to the user as above.

Consequently, 1t is possible to provide a document

processing system in which the user can appropriately
analyze a tendency of a set of documents.

In the description of the embodiment; a full
text search 1s used to selectively create a set of
documents. However, the similar processing 1s possible
in a case in which the overall set of documents stored
in the database is specified as the objective document
set or in which a text or a document is used as a

search condition to set a result of the search as the

T AL TR AL Gl e ey PRI N R T S R Y S ST R I AT CI R At e S ——
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objective document set.

In the description of the example of the
embodiment} speclified bibliographical information is
set as the analysis axis for the text mining operation.
However, the similar précessing 1s possible also when
specified words and phrases are set as components of
the analysilis axis for the text mining operation; In

this situation, characteristic words and phrases

-extracted from the objective document set are presented

to the.user. The user selects components from the
presented words and phrases or inputs particular words
and'phrases from thekeyboard.

The spécification and drawlngs are, accord-
ingly, to be regarded ih aﬁ illustrative rather than a
restrictive sense. it will, however, be evident that
varlous mbdifications and changes may be made thereto

without departing from the broader spirit and scope of

the invention as set forth in the claims.
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. CLAIMS:

i
A

1. 'A.text mining method, oomprising-
- characterlstlc words and phrases extractlon

step of’selectlng, from a set of documents, all of or

part of the documents as an objective document set and

; extracting, from the objective document set, words and

phrases_characteristioally'appearing in the objective
document set; |
a mining scheme creation step of setting a

mining scheme including specified components of an

analysis axis;

a related words and phrases acquisition step
of acquiring,‘from.the words and phrases extraoted'by'
said characteristic words and ph:ases‘extraction step,

related words and phrases selected when the relativity

thereof calculated according to a predetermined

calculation formula exceeds a predetermined value with

- respect to the respectiVe speeified components‘included-w

in the mining sCheme‘of the'analysis axis;

a multiple related words and phrases
‘extraction step of comparing the related words and
phrases between the respectlve components of the
analysis axis included in the mlnlng scheme and
extractlng, as multiple related words and phrases,
those related,words and phrases related to many
components'Of'the analysis axis included in the mining

scheme; and
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a multiple related words'andphrases removing

step of removing said extracted multiple related words

and’phrases to create compbnent-related words and

- phrases.

2. | A text mining method according to claim 1,
wherein: '
related words and phrases selected when the

relativity thereof célculated according to a

predetermined calculation formula exceeds a

predetermined value with respect to the respective

specified components of the analysis axis included in

the mining scheme are coincident words and phrases
occurring together in a predetermined range with the
respective specified components of the analySis'axis
included in the mining sCheme: -

‘ salid related words and phrases,acquisition
stép includes a coincidént'words and phrases
acquisition step of obtaining; from the words and
phrases extracted by said characteristic words and

phrases extraction step, coincident words and phrases.

‘occurring together in a predetermnined range with the

respective‘specified‘components >f the analysis axis
included in the mining scheme; and

' - said muitiple related wofdsand phraSes
extractioh step‘includes.a multiple coincident words

and phrases extraction step of comparing the coincident

‘words,and‘phrasesvbetween the respective components of
-the'analYSis axis included in the mining scheme and of

extracting, as multiple coincident words and phrases,
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" coincident words and phrases related to many components

of the analysis axis included in the mining scheme.

3. | A text mining method avcording to claim 1,

'fwhereankthe objective document set is a document set

Obtalned.by conducting a retrieval by using a

word/phrase, a statement, or a document as a retrieval

condition.

4. ' A text mining method according to claim 1,
wherein said multiple related words and phrases.
extraction step includes:

a multiple coincident words and phrases

acquisition step of comparing the coincident words and

phrases between the respéctive components of the
analysis axis\included in the mining scheme and of
extracting, as.multible coincident words and phrases,
cdincident'wofds and phrases related to manycomponents

of the ahalysis axis included in the mining schene.

S. .A textrmining.method according'to claim 2,
wherein said multiple related words and phrases .
extraction step includes: ‘

a multiple Coincident words and phrases

acquisition step of comparing the coincident words and

- phrases between .the respective components of the

analysis axis included in the mining scheme and of

‘=extracting, as multiple coincident words and phrases,

coincident words and phrases related tormany components

of the analysis axis 1ncluded 1n the mining scheme.
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6. | A text mining method according to claim 4
or 5, wheréin the coincident words and phrases related
to:many'COmpohents of the analysis axis included in the
" mining scheme are words and phrases extracted as

5 coincident,words and phrasés for at least a

prede'termined number of components.

7. ‘A text mining method according to claim 4

or 5, wherein the coincident words and phrases related
10 to many components of the analys:s axis included in the
mihing scheme'are words and phrases eXtractéd.as
,cOincidént words and phrases hav:ing a valué_eXCeeding a
predetermined value, the value being calcuiated
according(to strength of coincidence of the coincident-
15 words and phrasesiwith each of thé components of the
analysis axis included in the mining scheme and:the

number of the coincident components.

8. A text.mining’method according to claim 6,

20 whereiln said mul_t‘iple coincident words and phrases
acquisition stép includes an importance calculation
 step for ¢alculating multiple coincidéht'words and
phrases acéording.to'a_predetermined calculation
formula.

25
9. | .“A texﬁ mining method according to claim 7,
wherein said multiple coincident words and’phrases'
acquisition step includes an importance caléulatioﬂ
step for calculatinglmﬁltiple co:incident words.and

30 phrases according to a predetermined,calculatioh_
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'"'f.ormula .

10. ‘A text mining method according to claim 8,

wherein the importance calculation step is performed

‘according to a predetermined calculation formula using

the nuhber,cf the ccmponents cf.the.analysis axis

associated with the multiple coincident words and

phrases.

1. A text mining method according to claim 9,

wherein the importance calculation step is performed

according to a predetermined calculation formula using

strength of coincidence of the multiple coincident

words and phrases with each of the components of the

analysis axis included in themiﬁing"scheme and the

number of the coincident components.

- 12. . - A 'text mining method according to claim 1,

further comprising a related worcds and phrases
indication step of indicating the multiple related
words and phraseé obtained by said multiplc related
wordS'and'phrases'acquisition-step and the compcnenté
related words and phrases obtained by the multiple

related words and phrases removir.g step.

13. A text mining method according to-claim S,

further comprising a coincident words and phrcsec

~ indication step of indicating the multiple coincident

‘words and phrases obtained by said multiple coihcident

words and phrases acquisition step and the‘component'-
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~colincident related_words and phrases obtained by the

multiple related words, and phrasss removing step. .

14, A.texf mining;ﬁethod‘according:to claim 8,
S further comprising a coinoident.words and phrases'
indioation step. of indiceting the multiple coinoident,
words and phrases and the importanoe obtained by said
multiple coincident words and phrases acquisition step
and the component :elated words and phrases obtained by

10 ,the.multiple'related'words and phrases removing step.

15. Atext mining apparatus, comprising:
cnaracte:istic words and phrases'extrection |
means for selectin§, from a set of documents, all of or
15 part of the docurnents as an objeotive.document set and -
for extracting, from the objective document set, words
and phrases characteristically“eppearing,in the
objective documenp set:f ' '
mining,éoheme'creation reans for setting a
20 mining scheme in,oluding specified components of an
analysis axis:. o
related words and phrases extraction means
for obtaining;.from.the words and phrases'extracted.by
said characteristic words and ohrases extraction means,
'25 releted words and phrases .s'ele\cted when the relativity o
thereof oalcnlafed according to a predetermined
calculation'formula exceeds a predetermined veiue'with |
trespeot'to the reSpective'specified components of the

1anaiysis axis included in the minino-scheme;
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‘multiple related words and-phraées exXtraction

means for c_:omparing-th'e related words and phrases

between the respective components of the analysis axis

‘included in the mining scheme and of extracting, as
3multiple~related.words and phrases, related words and

j phfases related to many'components of the analysis axis

included in the mining schéme;-and
multlple related words and phrases removing
means for removxng sald xtracted.multlple related

words and phrases to create component-related words and

phrases.

16. " A computer readable medium having stored

thereon 1nstructlons for execution on a processor to

configure a text mlning system, Lhe text mining system

comprises:

a characteristic words and phrases extraction

" module for. selecting, from a set of documents, all of

or part of the documents as an objective document set
and for extracting, from the objective document set,
words and phrases characterlstlcdlly appearing in the
objectlve document set;

- a mining -scheme creatioh module for setting a
mining scheme including specifiec components of an
analysis axis;' .

a related words aﬁd phrases extfaction1module-;
for‘obtaining, from the words énc . phrases extracted by

said characteristic words and phrases extraction

5module, related words and phrases selected when the

relativity thereof calculated according to a
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predetermined calculation formula exceeds a

predetermined value with respect to the respective

SpeCLfied.components of the. analysxs axis-included in

-the mining scheme;

a mmltlple related words and phrases

\,‘extractlon module for comparlng the related.words and

phrasés between the respectlve.components of the

'analysis axis'included in the miningfscheme and of

extractlng, as multlple related words and phrases,

related.words and phrases related to many components of

the analysis axis lncluded in the.mlnlng_scheme; and

a multiple related words and phrases removing
module for removing said extracted multiple related -

words and phrases to create éemponentfrelated words and

phrases.

17. A computer readable medium containing

instructions for execution on a processor for

implementing a text mining methocl comprising the steps
of: | .

selecting, frdm.a set of docmmentS, all of or
part of the documents as an objective document set and
extracting, from the objective doccument set, words and
phrases characteristlcally appearing in the objectlve
document set; |

setting aﬂmining scheme includiﬁg-specified
components of an analysis axis;

‘acquiring from the words and phrases

‘extracted by said characteristic words and phrases.

‘extraction step,'related-words and phrases selected
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when the relativity thereof calctlated accordi’ng to a

predetermined calculation formula exceeds a

predetermined value with respect to the respective |

‘specified components of the analysis axis included in

the mining scheme;

comparing the related words and phrases

between the respective components included in the

mining scheme and extracting, as multiple related words

and phrases, related words and phrases related to many

| components of the analysis axis included in the mining

scheme; and
removing said extracted mul'tipl_ere.lated |

words and phrases to create component-related words and

~ phrases.

_18f A text-mining oriented data structure
representing a physical implementation of a data model
for organizing.‘and representing information used by a
processor including multiple related words and phrases
generated from a document set, said multiple related

words and phrases being determined by those felated to

. more than a designated number of components of an

analysis axis included in a mining scheme, said dé.ta

structure comprising:

from a set of documents, all of or part .o,f |
the documents as an objective document set and
extracting, from the objective document set,.wdrds and

phrases-chafacteristicélly appearing in the objective

document set;
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a mlning scheme 1nclud1ng spec:Lf:Led
components of the analysis axis;
related words and phrases selected when the

relat1v1ty thereof calculated accordlng to a

| -"'predetemlned calculation formula exceeds a
_ predetermined value with. respecr to the respective
- specified components of the analysis axis included in

 the mining scheme acquired from :he words and phrases

extracted by said characteristic words and phrases

extraction step;

a set of multiple related words and phrases
generated by comparing the related words and phrases

between the respective components of the analysis axis

included in the mining scheme; and

a set of component-related words and phrases

.generated by removing said extracted multiple-related

words and phrases.

19. - The text-mining method of any one of claims 1

to 14, wherein sald components of the analysrs axis

constltute at least part of a time domain.

- 20. The text-mining apparatas of claim 15,

wherein said components of the analysis axis constitute

at least part of a time domain.

21, The computer readable medium of claim 16 or
. 17, wherein said components of the analysis axis

~ constitute at least part of a time domain.
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- 22. The_text—mining‘oriented data structure of
‘-claim.18; wherein said components of the analysis axis

~constitute at least pa:t:cf a time domain.
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FIG.3
PRIOR ART

(sanr

OBJECTIVE DOCUMENT SET CREATION
SPECIFY SET OF DOCUMENTS AS OBJECT OF PROCESSING

300

CHARACTERISTIC WORDS AND PHRASES EXTRACTION

FROM OBJECTIVE DOCUMENT SET, EXTRACT WORDS
AND PHRASES CHARACTERIZING CONTENTS

301

ANALYSIS AXIS SETTING
SET ANALYSIS AXIS AS POINTS OF VIEW FOR ANALYSIS

302

SEPEATEDLY COOCCURRENCE WORDS AND PHRASES ACQUISITION
EXECUTE
FROM CHARACTERISTIC WORDS AND PHRASES 304
PROCESSING FOR OBTAINED IN STEP 301, ACQUIRE WORDS AND PHRASES
COMPONENTS COOCCURRING WITH PERTINENT COMPONENT OF

OF ANALYSIS AXIS ANALYSISAXIS

@ . 303



R

CA 02348420 2001-06-05

3SNY0 JUNSYIN NOLLO3 130 [3HNLO34THd YISO SA00A NOILO313a
JUNLOTATHIVIVEO|  qoau RS W13H| STVaW 40 NOISINOHd NOLLO3JSNI NOLAINAS
VMVS 40 ALID INAIVA|  INNOWVSTIWS| WS HOALD NOLLOALFA|  qoRuNeRIe
L | IR L e TO0HOS _0OHOS|  WIVSH0ALO IN3ILYd
STVAIN 40 NOISINOKd TOOHOS| HNINOSIOdA00H | 330 RS INFIOAH dNOY9
JUNSYAN| STvAN 40 NOISINOEd dNOHD NOILOFANI dNOYD INTIOAH
NOLLOFHNI | DNINOSIOd 000 NOLLONG3H dNOHD JUNSYAN JHNSYIN
dnoyo|  dnoHd 000 JUNSYIN| DNINOSIOd G004  NOILOFANI
ONINOSIOd G004 NOLLOFANI NOLLOFANI | DNINOSIOd G004 NOILOTANI| DNINOSIOd G004

IOVENOT0O | SNTIOYEANOIOQ | SNTIOVENOTI0D | SATIOVENOIOD | SNTIOVENOIOJ
w%mﬁ%w@mmm%m @m%mﬁ%o.mmqmma ONISNYO-3SY3SIA | ONISNYI-3SY3SIA | ONISNYO-3SYESIA | INISNVI-ESYESId

d39N4030 "H39W3AON d34d0.100 d3d9Nd1d3S 1SNONYV AN

P Ol

Ol



CA 02348420 2001-06-05

3SNVO

JHNLIO343Hd YIVSO

IWIVS 40 ALIO

ONINOSIOa
J004dNOHD

N el g — s we— w—

STVaN 40 NOISIAOHd
FHNSVAN
NOILOFANI

- dNoHd |

ONINOSIOd dOO4

SNTIIOVE NOI0D
ONISNYO-35V351d

439WN3D3a | H3IgGWIAON 4390100 | 43an3Ld3as 1SNONY Anr

JHNSYIN NOILO313Q [3HNLDT4THd YWVSO
OOOO_W___ umw_mmﬂ_u V144 | STvan 40 NOISIAOYHd
INAIYA|  INNOWYSTIVS|  IWIVSHOALD
eV faiy ¥ T00HJS _T00HIS
TOOHIS| ONINOSIOIA004 | RN HAGES

STvAN 40 NOISIAOH dNO4H NOLLOFANI
ONINOSIOd 000 NOILONQ3H dNOH®
dNOYH SA004 JHNSYIN
NOILOFANI NOLLOFANI | DNINOSIOd 4004

SAo04 NOILO313d| 01

NOILO3dSNI NOLdINAS
S QT
IMVS 4O ALID IN3lLvd
ANIIOAH dNo4do

dO4HO ANJIDAH
FdNSVAN FHNASYIN
DONINOSIOd dOOA - NOLLOFAN!

NOILOFANI | ONINOSIOd dOO4

IOVENOT0D | SATIOVENQOTOO | SNTIIVENOTIOD | SNTIOVE NOTOD
Gm\ﬁmﬁ%w\wm&%m wm%mﬁ%o.mm v3SIa | ONISNYO-3SY3SIA | ONISNYO-3SY3SIA | ONISNVO-3SV35IT

g old

dOo4do

NOILD3ANI

ONINOSIOd Q004

SNTIOYE NOT0D
ONISNYO-35V35Id

SASYHHd ANV SAHO0M
JON3IHHNI2000
3dlLL 1NN

QN OO < WU © I~ 00 O




5.

CA 02348420 2001-06-05

NOILLYZITVLUASOH{  JONIHHNO00

AHIAOO3Y JOVINV{
SAV( 91 | NoISINORd STYAN T00HDS

AGisg a At ) 1M IR M LN A -))m _J — J —)
NOISIAOHd STV3W TO0HDS NOSGad aNG

O3S NALHYOHIANM
44V1S| NOILLOTFANI dNOHD

3SNVO IN3llVd
JHNLYT43Hd YYIVSO MILNID HLTVAH O11and
IWMVS 40 ALIO TOOHOS

STV 40 NOISIAOHd | STVAW 40 NOISIAOHd

d39N303d | 439N3IAON

NOLLONGZY| NOILYZITY LIdSOH| O

IN3I1Lvd] 431IN30 3dNSVIN

ONINIHA ANV ONILY3 ALUDIHLN

SNNIW| G3NHIONOD SHIVAQ
JON3HHNO00 NIHATHO JOVAVQ
AH3INOO3YH INTIOAH! GINHIONCO SHIWAC

NOILO3 130 NOLLOF13A| 34N LOT43Hd WVSO
SA004| 34N 10343Hd WIVSO

V13 SQ004

INNOWY STTVSI 3HNLO343Hd VHIVSO
. JOOHADS| STV3N 40 NOISINOHd

NOILO34SNI
NOILO313d

NOILONA3Y] IMIVSHO0ALD|  IWAVSHOALD

5ao04 JOOHOS

INFIOAH

H390100 | H3gWdld3aS | 1SNONV

90I4

NOILO3dSNI

1 117N AINYC

FAVELW SUE] b B AW,

JON3gdNO00

NOILO414@
NOILONd44
IN3lLlvd
INJIOAH

“ATNe

0 O

- O\l O < W © I~

ININOJINOD
HOVd HO4 SOId01L

% /9 | DNINOSIOd G004 dNOHD

9
%€8 | IUNSYaIW |G
%00L | dNOYD | ¥
3
2
|

%00L | NOILOIANI

%001 |ONINOSIOd dOO4

SNTIOYE NO10D
%00} | ONISAYD-3SYASIA |

SOIdOL
E dV1INIS

S3ASVHHJd ANV SAHOM
30ON3IHHNOD000 F1dIL 1NN




CA 02348420 2001-06-05

FIG.7

D

OBJECTIVE DOCUMENT SET CREATION

CREATE A SET OF DOCUMENTS AS OBJECT OF 300
PROCESSING

CHARACTERISTIC WORDS AND PHRASES EXTRACTION

EXTRACT, FROM SET OF OBJECTIVE DOCUMENTS,
WORDS AND PHRASES CHARACTERIZING CONTENTS

301

ANALYSIS AXIS SETTING
SET ANALYSIS AXIS AS POINTS OF VIEW FOR ANALYSIS

302

REPEATEDLY

COOCCURRENCE WORDS AND PHRASES ACQUISITION

EXECUT
PROCES%,N(E “OR OBTAIN, FROM CHARACTERISTIC WORDS AND 304
COMPONENTS PHRASES EXTRACTED IN STEP 301 WORDS AND
PHRASES COOCCURRING WITH PERTINENT
OF ANALYSIS AXIS COMPONENT OF ANALYSIS AXIS

303 vYEs
INPUT OF

SIMILAR TOPIC EXTRACTION

SIMILAR COMPARE COOCCURRENGE WORDS AND PHRASES

TOPIC BETWEEN COMPONENTS OF ANALYSIS AXIS TO OBTAIN,
EXTRACTION AS MULTIPLE COOCCURRENCE WORDS AND PHRASES, 701
INDICATION COOCCURRENCE WORDS AND PHRASES

COOCCURRING WITH MANY COMPONENTS,

REMOVE MULTIPLE COOCCURRENCE WORDS AND

PHRASES FROM COOCCURRENCE WORDS AND

700 PHRASES OF RESPECTIVE COMPONENTS TOCREATE
COMPONENT-COOCCURRENCE WORDS AND PHRASES
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FIG.8

INITIATE DOCUMENT SET CREATION PROGRAM 110 TO

CREATE A DOCUMENT SET AS OBJECT OF PROCESSING 800
INITIATE CHARACTERISTIC WORDS AND PHRASES
EXTRACTION PROGRAM 112 TO EXTRACT, FROM 801
DOCUMENT SET CREATED IN STEP 800, CHARACTERISTIC
WORDS AND PHRASES CHARACTERIZING CONTENTS
INITIATES ANALYSIS AXIS SETTING PROGRAM 113 TO 809
SET ANALYSIS AXIS AS POINTS OF VIEW FOR ANALYSIS O
N rwggg 5;9,\.000[9# ng ES%%CE OBTAIN. FROM CHARACTERISTIC
WORDS AND PHRASES EXTRACTED
ACQUISITION PROGRAM 114 TO N STEP 801, WORDS AND PHRASES (~ 804
REPEATEDLY EXECUTE STEP 804 COOCCURRING WITH PERTINENT
FOR COMPONENTS OF
ANALYSIS AXIS SET IN STEP 802 COMPONENT OF ANALYSIS AXIS
803 YES

INITIATE SIMILAR TOPIC
EXTRACTION PROGRAM
115 TO EXTRACT 806
SIMILAR TOPICS

INPUT OF SIMILAR
TOPIC EXTRACTION
INSTRUCTION

CO N
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FIG.9

FOR EACH CHARACTERISTIC WORD/PHRASE OBTAINED IN
STEP 801, CALCULATE IMPORTANCE ACCORDING TO NUMBER
OF COOCCURRING COMPONENTS OF ANALYSIS AXIS

900

EXTRACT CHARACTERISTIC WORD/PHRASE WITH
IMPORTANCE (STEP 900) EXCEEDING PREDETERMINED
VALUE AS MULTIPLE COOCCURRENCE WORD/PHRASE

901

REMOVE MULTIPLE COOCCURRENCE
INITIATE MULTIPLE COOCCURRENCE WORDS AND PHRASES (STEP 901)

WORDS AND PHRASES REMOVAL FROM COOCCURRENCE WORDS
PROGRAM 117 AND REPEATEDLY | |- AND PHRASES OF PERTINENT
EXECUTE PROCESSING FOR | COMPONENT TOCREATE
COMPONENTS OF ANALYSIS AXIS COMPONENT-COOCCURRENCE

WORDS AND PHRASES
Cenn > e

003
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FIG.10

107
DATABASE
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PATIENTS HOSPITALIZED DUE TO FOOD POISONING
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DAMAGE OF SALES AMOUNT OF PERISHABLE FOODS IN SUPERMARKET.
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WORDS AND {} -
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