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FIG.2 

- - COMPANY A UPI'IARDLY CORRECTED ANNUAL 

SALES PROSLECT. ' ' ' 

COMPANY A ESTABLISHED A SOFTWARE COMPANY IN TAIWAN 
IN SEPTEMBER, ’95. - - - 
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COMPANY B ESTABLISHED A 
SOFTWARE VENTURE COMPANY IN HONG KONG IN APRIL, '95. 

COMPANY C ESTABLISHED A COLOR 
TELEV I SIOM PLANT IN CHINA IN DECEMBER, '95. - - - 
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COMPANY A ESTABLISHED A SEMICONDUCTOR PLANT IN KOREA 
IN JANUARY, '93. 

COMPANY A ESTABLISHED A SOFTWARE 
COMPANY IN TAIWAN IN SEPTEMBER, ,95. - - - 

COMPANY B ESTABLISHED A 
PERSONAL COMPUTER PLANT IN TAIWAN IN JUNE, ’94. - - - 
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METHOD, APPARATUS, AND COMPUTER 
PROGRAM PRODUCT FOR GENERATING A 
SUMMARY OF A DOCUMENT BASED ON 

COMMON EXPRESSIONS APPEARING IN THE 
DOCUMENT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method, an 
apparatus, and a computer program product for making a 
summary of a document on the basis of commonly oWned 
information and relation betWeen ideas found in the sen 
tences in the document. 

[0003] 2. Description of the Prior Art 

[0004] In a computer-aided automatic summarizing sys 
tem, important sentences are selected from the sentences in 
a document according to an important-sentence selecting 
rule, and then, a summary is made from the important 
sentences according to a summariZing rule. 

[0005] Examples of summariZing techniques using an 
important-sentence selecting rule are disclosed in Japanese 
Patent Laid-Open Publication Nos. 2-93866 and 2-112069. 
In these examples, keyWords are selected among Words in a 
document based on the frequency distribution of occurrence 
of the same Word, database of keyWords, and user’s deci 
sion, and then, important sentences containing the keyWords 
are selected. Japanese Patent Laid-Open Publication No.2 
215049 discloses a technique to select important parts from 
a document by analyZing context vectors. Moreover, Japa 
nese Patent Laid-Open Publication No.3-191475 discloses a 
technique to select important sentences from a document by 
applying a rule re?ecting the feature of each paragraph to 
sentences therein. 

[0006] The technique of automatically making a summary 
of a document by gathering sentences containing keyWords 
inevitably requires the use of database of keyWords in 
making a decision as to Whether or not each sentence 

contains keyWords, and therefore, the resultant summary is 
likely to be affected by the contents of the database, and the 
contents of the summary may be biased or lack ?exibility. 

[0007] The technique of automatically making a summary 
of a document on the basis of the structure of the document 
such as the context thereof or the feature of the paragraphs 
therin is suitable for selecting the structure of a long docu 
ment and catching the transition of the subject of a long 
document, but is not suitable for creating a compact sum 
mary of high-accuracy. 

[0008] The technique of making a summary from a col 
lection of important sentences in a document requires an 
effective method for collecting information common to the 
important sentences and generating a compact expression 
re?ecting the common information. HoWever, such method 
has not been proposed as yet. 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to provide a 
method, an apparatus, and a computer program product for 
generating from a document an accurate and compact sum 
mary on Which the point of vieW of a user is re?ected. 
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[0010] According to the present invention, there is pro 
vided a method of summariZing a document Which com 
prises the steps of: extracting sentence-constituting-ele 
ments from the document; tabulariZing the sentence 
constituting-elements corresponding to categories and 
sentences in the document; extracting commonly-held-in 
formation Which is common to the sentence-constituting 
elements in the same category from the sentence-constitut 
ing-elements; looking up common expression information 
Which is common to plural pieces of the commonly-held 
information in a thesaurus in Which the commonly-held 
information and the common expression information are 
connected by a hierarchical tree; and composing a summary 
based on the commonly-held-information and the common 
expression information. 

[0011] Sentence-constituting-elements Which come under 
predetermined categories are extracted from a document. 
The predetermined categories includes “When”, “Where”, 
“Who”, “What”, “Why”, “How” (5W1H) and “Done”. The 
extracted sentence-constituting-elements are categoriZed 
based on the categories. The categoriZed sentence-constitut 
ing-elements are referred to as categoriZed information. The 
categoriZed information Which is subjected to generation of 
the frameWork of a sentence in a summary is referred to as 
commonly-held-information. The common expression 
information Which is common to commonly-held-informa 
tion is extracted consulting a thesaurus. The categoriZed 
information Which is subjected to generation of the quali 
fying part of a sentence in the summary is referred to as 
commonly-occurring-information. A sentence in the sum 
mary is generated from pieces of commonly-held-informa 
tion, pieces of common expression information and option 
ally from pieces of commonly-occurring-information. 

[0012] These and other objects, features and advantages of 
the present invention Will become more apparent in light of 
the folloWing detailed description of the best mode embodi 
ments thereof, as illustrated in the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a block diagram shoWing the basic 
structure of a summariZing apparatus according to a ?rst 
embodiment of the present invention; 

[0014] FIG. 2 shoWs one example of a document supplied 
to input processing sub-section 5 of sentence-constituting 
elements database producing section 1 in FIG. 1; 

[0015] FIG. 3 shoWs, in the form of table, one example of 
sentence-constituting-elements stored in sentence-constitut 
ing-elements database 2 in FIG. 1; 

[0016] FIG. 4 shoWs examples of the contents of thesau 
rus 9 contained in summary-constituting-elements generat 
ing 3 section in FIG. 1; 

[0017] FIG. 5 shoWs, in the form of table, one example of 
commonly-held-information and common expression infor 
mation Which is extracted in commonly-held-information 
extracting sub-section 7 in FIG. 1; 

[0018] FIG. 6 is a block diagram shoWing the basic 
structure of a summariZing apparatus according to a second 
embodiment of the present invention; 

[0019] FIG. 7 shoWs one example of a set consisting of 
common expression information, common expression infor 
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mation linked to commonly-occurring-information, and 
commonly-held-information Which is generated by from 
commonly-occurring-information linking sub-section 14 in 
FIG. 6; 

[0020] FIG. 8 shows examples of the contents of thesau 
rus 9 according to a third embodiment; and 

[0021] FIG. 9 shows one example of a document supplied 
to input processing sub-section 5 in a summarizing appara 
tus according to a fourth embodiment. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0022] Referring to FIG. 1, a summariZing apparatus 
according to a ?rst embodiment of the present invention 
comprises sentence-constituting-elements database produc 
ing section 1 Which extracts sentence-constituting-elements 
corresponding to each of categories from a document and 
output the sentence-constituting-elements accompanied by 
the corresponding categories; sentence-constituting-ele 
ments database 2 Which stores the sentence-constituting 
elements dividedly according to the categories; summary 
constituting-elements generating section 3 Which extracts 
pieces of commonly-held-information corresponding to the 
categories from the sentence-constituting-elements and 
extracts pieces of common expression information Which are 
common to pieces of commonly-held-information; and sum 
mary completing section 4 Which generates a summary 
based on pieces of commonly-held-information and pieces 
of common expression information. The categories include 
“When”, “Where”, “Who”, “What”, “Why”, “How” 
(SWlH) and “Done”. 

[0023] The sentence-constituting-elements database pro 
ducing section 1 comprises input processing sub-section 5 
Which executes preprocessing such as morphology analysis 
to generate preprocessed information, analytic dictionary 7 
Which stores data used for analyZing the preprocessed infor 
mation, and 5W1H decomposing sub-section 6 Which ana 
lyZes the preprocessed information sentence by sentence 
consulting analytic dictionary 7 to generate sentence-con 
stituting-elements corresponding to categories. 

[0024] Sentence-constituting-elements database 2 stores 
sentence-constituting-elements. Fields of sentence-consti 
tuting-elements database 2 are categories and each record of 
sentence-constituting-elements database 2 corresponds to a 
sentence in the original document. 

[0025] Summary-constituting elements generating section 
3 comprises commonly-held-information extracting sub 
section 8 Which extracts and outputs commonly-held-infor 
mation corresponding to each of attributes from sentence 
constituting-elements and thesaurus 9 in Which hierarchical 
trees of common expression information and commonly 
held-information are stored. In addition to extracting com 
monly-held-information, commonly-held-information 
extracting sub-section 8 ?nds common expression informa 
tion consulting thesaurus 9 and outputs the commonly-held 
information and the common expression information to 
summary completing section 4. 

[0026] Summary completing section 4 comprises sen 
tence-composing dictionary 11 in Which data used for com 
posing a sentence are stored and sentence-composing sub 
section 10 Which composes a summary from the commonly 
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held-information and common expression information 
consulting sentence-composing dictionary 11. 

[0027] Next, the operation of the summariZing apparatus 
according to the ?rst embodiment Will be explained by 
example. 

[0028] The document as shoWn in FIG. 2 is supplied to 
input processing sub-section 5 of sentence-constituting 
elements database producing section 1. The document 
includes three sentences, Which are: “Company A estab 
lished a softWare company in TaiWan in September, ’95.”; 
“Company B established a softWare venture company in 
Hong Kong in April, ’95.”; and “Company C established a 
color television plant in China in December, ’95.” 5W1H 
decomposition sub-section 6 extracts sentence-constituting 
elements for every sentences in the documents and all the 
categories consulting analytic dictionary 7 and supplies the 
sentence-constituting-elements to sentence-constituting-ele 
ments database 2 in Which a group of the sentence-consti 
tuting-elements in one sentence is treated as one record and 
each member of the group is recorded in a corresponding 
?eld representing one of categories as shoWn in FIG. 3. In 
summary-constituting-elements generating section 3, com 
monly-held-information extracting sub-section 8 extracts 
“’95” as commonly-held-information for category “When” 
from sentences 7, 23 and 51, and “establish” as commonly 
held-information for category “done” from sentences 7, 23 
and 51. In addition, consulting thesaurus 9 as shoWn in FIG. 
4, commonly-held-information extracting sub-section 8 
extracts “three electronics companies” as common expres 
sion information for category “Who” from sentences 7, 23, 
and 51, “tWo communication & computer companies” as 
common expression information for category “Who” from 
sentences 7 and 23, “Eastern Asia” for category “Where” 
from sentences 7, 23, and 51, “softWare companies and a 
color television plant” for category “What” from sentences 7, 
23, and 51, “softWare companies” for category “What” from 
sentences 7 and 23. The extracted commonly-held-informa 
tion and common expression information are tabled in FIG. 
5. 

[0029] Summary completing section 4 generates a sum 
mary from the commonly-held-information and the common 
expression information as folloWs: 

[0030] “TWo communication & computer companies 
established softWare companies in Eastern Asia in ’95.” and 
“Three electronics companies established softWare compa 
nies and a color television plant in Eastern Asia in ’95.”. 

[0031] (EMBODIMENT 2) 
[0032] FIG. 6 shoWs the basic structure of a summariZing 
apparatus according to a second embodiment of the present 
invention. 

[0033] In addition to the steps of the ?rst embodiment, in 
this embodiment, commonly-occurring-information Which 
commonly occurs in plural records is extracted, the com 
monly-held-information is linked to commonly-held-infor 
mation or common expression information, thereby sum 
mary-constituting-elements can be extended. 

[0034] As shoWn in FIG. 6, in addition to commonly 
held-information extracting sub-section 8 and thesaurus 9, 
summary-constituting-elements generating section 3 com 
prises commonly-occurring-information extracting sub-sec 
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tion 12 Which extracts commonly-occurring-information 
Which commonly occurs in plural records from sentence 
constituting-elements database 2, commonly-occurring-in 
formation database 13 Which stores the commonly-occur 
ring-information, and commonly-occurring-information 
linking sub-section 14 Which links the commonly-occurring 
information to commonly-held-information or common 
expression information. 

[0035] Assuming that the document as shoWn in FIG. 2 is 
supplied to input processing sub-section 5 similarly to the 
?rst embodiment, sentence-constituting-elements database 2 
stores the sentence-constituting-elements as shoWn in FIG. 
3 and commonly-held-information extracting sub-section 8 
extracts commonly-held-information and common expres 
sion information as shoWn in FIG. 5. The operation 
described so far is similar to that of the summariZing 
apparatus of the ?rst embodiment. 

[0036] Commonly-occurring-information extracting sub 
section 12 extracts commonly-occurring-information Which 
commonly occurs in plural records. But exact correspon 
dency among records is not required. Only partial corre 
spondency among records is required. For example, sen 
tence-constituting-elements common to several “Who”s are 
extracted as commonly-occurring-information. In this case, 
commonly-occurring-information extracting sub-section 12 
extracts “annual sales prospect” and “upWardly correct” as 
commonly-occurring-information Which are common to 
company A and B. Subsequently, commonly-occurring-in 
formation extracting sub-section 12 stores the commonly 
occurring-information to commonly-occurring-information 
database 13. Commonly-occurring-information linking sub 
section 14 links commonly-occurring-information stored in 
commonly-occurring-information database 13 to com 
monly-held-information or common expression information 
consulting thesaurus 9. The reason Why commonly-occur 
ring-information linking sub-section 14 consult thesaurus 9 
is “Who”s for the same commonly-occurring-information 
may be grouped in thesaurus 14. As a result, commonly 
occurring-information linking sub-section 14 outputs com 
mon expression information linked to commonly-occurring 
information as shoWn in FIG. 7. In general, commonly 
occurring-information linking sub-section 14 may outputs 
commonly-held-information linked to commonly-occur 
ring-information. 

[0037] Summary completing section 4 generates a sum 
mary from commonly-held-information, common expres 
sion information, and common expression information 
linked commonly-occurring-information. The summary in 
this example becomes “TWo communication & computer 
companies Which upWardly corrected annual sales prospect 
established softWare companies in Eastern Asia in ’95.”. 

[0038] (EMBODIMENT 3) 
[0039] A summariZing apparatus according to a third 
embodiment of the present invention comprises a plurality 
of thesaurus associated With commonly-held-information 
extracting sub-section 8. These thesauri are provided for 
variety of ?elds of knoWledge to generate various summa 
r1es. 

[0040] Assuming that the document as shoWn in FIG. 2 is 
supplied to input processing sub-section 5 similarly to the 
?rst and second embodiments, sentence-constituting-ele 
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ments database 2 stores sentence-constituting-elements as 
shoWn in FIG. 3. In addition to the thesaurus covering the 
geographical ?eld as shoWn in FIG. 4, a thesaurus covering 
the global-?nancial ?eld as shoWn in FIG. 8 is provided. 
The latter thesaurus is use in this embodiment. 

[0041] Commonly-held-information extracting sub-sec 
tion extract “Asian NIES” as common expression informa 
tion for category “Where” from sentences 7, 23, and 51 
consulting the thesaurus shoWn in FIG. 8. The resultant 
summary becomes “TWo communication & computer com 
panies established softWare companies in Asia NIES in ’95.” 

[0042] (EMBODIMENT 4) 
[0043] In this embodiment, commonly-held-information 
extracting sub-section 8 extracts commonly-held-informa 
tion according to the priority of categories made by a user, 
Whereby a summary re?ecting information of user’s strong 
interest can be generated With ?exibility. 

[0044] Assuming that the document containing “Company 
A established a semiconductor plant in Korea in January, 
’93.”, “Company A established a softWare company in 
TaiWan in September, ’95.”, and “Company B established a 
personal computer plant in TaiWan in June, ’94.” as shoWn 
in FIG. 9 is supplied to input processing sub-section 5. 

[0045] When priority is given to “Who” and “What”, the 
resultant summary becomes “Company A established a 
semiconductor plant and a softWare company in Eastern 
Asia in ’93 and ’95, respectively.”. 

[0046] When priority is given to “Where” and “Done”, the 
resultant summary becomes “TWo communication & com 
puter companies established a personal computer plant and 
a softWare company in TaiWan in ’94 and ’95, respectively.”. 

[0047] Preferably, the present invention is a computer 
program executing in a computer system Which comprises a 
central processing unit, a main memory, a secondary 
memory, and a bus connecting the central processing unit, 
the main memory, and the secondary memory. The computer 
program is stored in the secondary memory. The computer 
program resides in the main memory during execution. The 
computer program includes instructions Which causes the 
central processing unit to perform the functions or methods 
explained above. 

[0048] Although the present invention has been shoWn and 
explained With respect to the best mode embodiments 
thereof, it should be understood by those skilled in the art 
that the foregoing and various other changes, omissions, and 
additions in the form and detail thereof may be made therein 
Without departing from the spirit and scope of the present 
invention. 

What is claimed is: 
1. Amethod of summariZing a document Which comprises 

the steps of: 

extracting sentence-constituting-elements from the docu 
ment; 

tabulariZing said sentence-constituting-elements corre 
sponding to categories and sentences in said document; 

extracting commonly-held-information Which is common 
to said sentence-constituting-elements in the same cat 
egory from said sentence-constituting-elements; 
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looking up common expression information Which is 
common to plural pieces of said commonly-held-infor 
mation in a thesaurus in Which said commonly-held 
information and said common expression information 
are connected by a hierarchical tree; and 

composing a summary based on said commonly-held 
information and said common expression information. 

2. The method as set forth in claim 1, Wherein said 
categories include “When”, “Where”, “Who”, “What”, 
“Why”, “HoW” and “Done”. 

3. The method as set forth in claim 1, Wherein said 
thesaurus is plural and one of said thesauri is selected 
corresponding to a user’s operation. 

4. The method as set forth in claim 1, Which further 
comprises the steps of: 

extracting commonly-occurring-information Which is 
common to several sentences in said document in one 
or more categories; and 

linking said commonly-occurring-information to said 
commonly-held-information or said common expres 
sion information. 

5. The method as set forth in claim 1, Wherein priority is 
given to a part of said categories corresponding to a user’s 
operation. 

6. An apparatus of summariZing a document Which com 
prises: 

means for extracting sentence-constituting-elements from 
the document; 

means for tabulariZing said sentence-constituting-ele 
ments corresponding to categories and sentences in said 
document; 

means for extracting commonly-held-information Which 
is common to said sentence-constituting-elements in 
the same category from said sentence-constituting 
elements; 

thesaurus in Which said commonly-held-information and 
common expression information are connected by a 
hierarchical tree; 

means for looking up said common expression informa 
tion Which is common to plural pieces of said com 
monly-held-information in said thesaurus; and 

means for composing a summary based on said com 
monly-held-information and said common expression 
information. 

7. The apparatus as set forth in claim 6, Wherein said 
categories include “When”, “Where”, “Who”, “What”, 
“Why”, “HoW” and “Done”. 

8. The apparatus as set forth in claim 6, Wherein said 
thesaurus is plural and further comprises means for selecting 
one of said thesauri corresponding to a user’s operation. 

9. The apparatus as set forth in claim 6, Which further 
comprises: 

means for extracting commonly-occurring-information 
Which is common to several sentences in said document 
in one or more categories; and 
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means for linking said commonly-occurring-information 
to said commonly-held-information or said common 
expression information. 

10. The apparatus as set forth in claim 6, Which further 
comprises means for giving priority to a part of said cat 
egories corresponding to a user’s operation. 

11. A computer program product comprising a computer 
useable medium having structured data and computer pro 
gram logic stored therein, 

said structured data comprising: 

thesaurus in Which commonly-held-information and 
common expression information are connected by a 
hierarchical tree; and 

said computer program logic comprising: 

means for extracting sentence-constituting-elements 
from the document; 

means for tabulariZing said sentence-constituting 
elements corresponding to categories and sen 
tences in said document; 

means for extracting commonly-held-information 
Which is common to said sentence-constituting 
elements in the same category from said sentence 
constituting-elements; 

means for looking up said common expression infor 
mation Which is common to plural pieces of said 
commonly-held-information in said thesaurus; 
and 

means for composing a summary based on said 
commonly-held-information and said common 
expression information. 

12. The computer program product as set forth in claim 
11, Wherein said categories include “When”, “Where”, 
“Who”, “What”, “Why”, “HoW” and “Done”. 

13. The computer program product as set forth in claim 
11, Wherein said thesaurus is plural and said computer 
program logic further comprises means for selecting one of 
said thesauri corresponding to a user’s operation. 

14. The computer program product as set forth in claim 
11, Wherein said computer program logic further comprises: 

means for extracting commonly-occurring-information 
Which is common to several sentences in said document 
in one or more categories; and 

means for linking said commonly-occurring-information 
to said commonly-held-information or said common 
expression information. 

15. The computer program product as set forth in claim 
11, Wherein said computer program logic further comprises 
means for giving priority to a part of said categories corre 
sponding to a user’s operation. 


