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Abstract

In this paper, we propose a text summarization sys-
tem for a single document and multiple documents.
The system for a single one extracts sentences from
a document and itemizes them to generate a summary.
We applied this mechanism for Task A (single docu-
ment summarization). We also utilized this mecha-
nism for multi-document summarization (Task B) ex-
cept for itemization mechanism. The system for multi-
document detects similar parts between all summa-
rized documents and eliminates them. In the Formal
Run evaluation of TSC2, our system got better evalu-
ation for a single document summarization but multi-
document summarization was not so good.
Keywords: TF/IDF, intention, itemize, similarity de-
tection.

1 Intr oduction

It is our first participation to Text Summarization
Challenge (TSC) [2] andwe do not have enough re-
searchbackground in this area. Our systemapplied
very simple strategy to generate a summary, that is,
TF/IDF basedsentenceextraction for a single docu-
mentsummarization anduseof singledocumentsum-
marization for multipledocumentsummarization.

Sentencesextraction technique is widely usedfor
summary generation, however, sentencesareextracted
independently using somesort of term or sentence
weighting method [3]. Our approach to generatea
summary is tomakeindependentlyextractedsentences
readableoneby itemizingthesentences.

In multiple text summarization, we appliedsingle
document summarization without itemizing mecha-
nism and remove similar part from generatedmulti-
ple summaries.There aremany viewpoints to gather
several documentssuchas the samekind of events,
a seriesof events unrelatedevents andso on. In our
assumption, input documentsare relatedandfollow-
ing documentsareabout subsequent events of thefirst

document. In thesubsequent documents,someinfor-
mationis repeatedonethat hasalreadymentioned in
thepreviousdocuments.

2 Singledocument summarization

2.1 Sentenceextraction

In our summarization system,sentenceextraction
from a document is basedon TF/IDF, sentenceposi-
tion in a documentandweighing usingintentiontype
of asentence.Weightsonsentencesof adocumentare
calculatedusing TF/IDF scoreof eachnoun of sen-
tences.Also, informationof sentencepositionsuchas
the number of paragraphand the number of the sen-
tencein a paragraph is usedas sentenceweight. At
first, eachsentenceis morphologically analyzedusing
Chasen[1], andthenTF/IDF valuesof nounsof adoc-
ument arecalculated.Weight value of a sentence

���
is obtainedfrom the average number of TF/IDF val-
uesof all nounsof the sentence

�����
. Weight of sen-

tenceposition
��� �

is calculatedusingthenumberof
paragraph

���
	��
andthenumberof sentence
 �
	��

as
follow:��� �������� ���������� �� �����"!$#
For example,positionweight

���%�
of thefirst sentence

of thesecondparagraphwill be0.562.
In newspaper editorials,intention suchaswriter’s

opinion is expressedin a document and handling of
suchintentionis important to generatea summary of
thistypeof documents[4]. In oursystem,if asentence
hasweekintention typesuchas“inferential”, its sen-
tencescorewill have a half of theoriginal score.If a
sentencehasstrongintention type suchas“request”,
“obligation” and “necessity”, its sentencescorewill
have 50% additional scoreof the original sentence
score.In Japanese,suchintentionis expressedastail
expressionof asentence.Examplesof tail expressions
arepresentedin Table1.
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Table 1. Examples of Japanese tail ex-
pressions&('
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of asentenceis calculatedin thefollow-
ing formula.� ��� � ��� � � ��� � ![Z ��\]�
� �

��\^�
� �_� `ba c if sentence
\

hasstrongintentiond a c if sentence
\

hasweakintention

`ba d others

2.2 Itemization of extracted sentences

In TF/IDF basedsentenceextraction, sentencesin
a summaryarenot coherently arranged, that is, sen-
tencesthat have higher scoreare extracted indepen-
dently. In orderto make this summary morereadable
one, sentencesin asummary areitemizedby eliminat-
ing a partof tail expressionof sentences.

In the current status,we aredealingwith the fol-
lowing patterns.

e noun + T(VW9Ff
e noun + g 9Ff
e noun + 4 G f

In the above pattern,underlinedpartsareeliminated,
when their neighboring nouns satisfiedsomecondi-
tions,for example,POScodeof nounis 17or 31(“sa-
hen” verbtype).

Moreover, conjunction andconjunctive phrasesare
alsoeliminatedfrom extractedsentences.Whensen-
tencesare itemizedin a summary, suchconjunctions
arenot necessaryto relatesentencesthatareindepen-
dently extracted. Conjunctionsareusedto expressre-
lationships to the previous or former sentencesthat
might not beextractedin a summary.

2.3 Eliminating unnecessary parts of sen-
tences

In orderto condensemoreinformation into a lim-
ited sizeof summary, our systemeliminatesunneces-
sary partsfrom sentences.SomeJapaneselettersin
parenthesesareeliminatedfrom a summary. They are
Japanesereading of difficult Kanji lettersor somead-
ditional informationof thepreviousphrases.

2.4 Summarization method (single)

Text summarization of a single document is con-
ductedin thefollowing procedures.

1. TF/IDF scoresof all sentencesin adocumentare
calculatedusinginformationof nouns in a docu-
ment.

2. Sentenceposition in a paragraph and its para-
graph position are usedfor calculationof sen-
tencepositionscore.

3. Weighton sentenceintention is calculatedbased
on tail expressionof the sentence,and all sen-
tencescoresin a documentarecalculated.

4. Tail expressionof sentencesandtop conjunctive
expressionsareeliminatedusingsomepatterns.

5. Unnecessarypartsof sentencesareremove.

6. Sentencesareextracted from a document in the
order of highersentenceweightuntil the sumof
letters of extractedsentenceswill reachto the
limited numberof intendedsummary.

7. Extracted sentencesaresortedin theoriginal or-
der in a documentand then thesesentencesbe-
comea summaryof thedocument.

Resultsof a shortsummary andlong summaryare
shown in Figure1 andFigure2, respectively. Bothare
chosenfrom TSC2Formal Run test set. In the both
examples,itemizedsentencesarearranged in oneline.

<SUM-RESULT>
<DOCNO>990624052</DOCNO>
<SUMLENGTH-C>250</SUMLENGTH-C>
<SUMTEXT>hjiSkmlFnpo5qCrts:utvxw;y"z�k8{�q}|-sSkjvt~;��=�"�����E�=�F�C� h;iQ�m�?���;u}�(��l;�p�8�U���� o1�-�q}|=sSvm�j�5�xh;iEv=�����C{-�F j¡£¢¤k"��¥x¦;§¨ �© r=vx{<q�|-s��8ªFi5�x«S¬:­¯®�¬;�5q�rts:u°{(±� � � ªFi �}²S³8´pµ s�¶�·1�C¸F¹��xº �x» �"¼p±umk �F½ �´pµ sSvS± � kx¾W¿C¶-� �ÁÀ wF�Â;Ã"Ä=Å�ÆCÇ vSqjq ´ ªji�ÈCÉ ³=ÊQË oI­°Ì �"� ¿¼C�|;Í-sSvS±8�xÎ5kmÏUÐjÑ � { Â1Ã�Ä=Å �5kmÒjh<Ñ=��;u��W�°Ó Ë1�8» � � � ½ �q}|=sSv8{�q�rmsUu ´�µ s5�mÔ;ÕSÖFk;o�¿C¼?u�×p¥½ ��{(±������ØoS±"utvtªji;Ù;ÚE�xÛ ��� �E�¯�
</SUMTEXT>
</SUM-RESULT>

Figure 1. Example of a shor t summar y
(single document)
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<SUM-RESULT>
<DOCNO>990624052</DOCNO>
<SUMLENGTH-C>495</SUMLENGTH-C>
<SUMTEXT>q}|-{�qCrØÜFs"��Ý1Þ=ßà{;áFâ1ãjä1åjæS� Â;Ã �Qçè Å �¤é ´1ê ��ë-ì;� �x�=� kxíSîC�hji5kmlFnpoEq�rtsUutvxwjy"z"kx{�q}|=sSkjvm~j��=�������E�-�j�C� h;iW�m�?�p�1u}�(��l;�p���:���� o1�-�q}|-sSvm�j�E�mh;i5v=���C�C{1�j j¡£¢àk"��¥8¦j§¨ �© r-vx{<q�|1s"�8ªji5�8«S¬:­_®"¬;�5q8rts:uÁ{�±� � � ªFi �Ø²p³8´�µ sp¶�·1�=¸j¹��xº �x» ��¼S±umk �F½ �Â;Ã ç è Ä=Å �;¼1ïj�t�j�jíSîFvx{ñðóò"�SqjqÁªFiÙjô;õ;öEk � ¼(¢÷{1Üjs"ø �8ù �UÑx¼p±�u ¨ �´pµ sSvS± � km¾W¿�¶-� �úÀ w��´pµ sUum�tªFûFü1ý;{Q� � ktªFi;þ;ÿ � ���(Ñ � �±"u ¨ ¿=¼��
��� � o;�F�jvSq�rtsF�q}|-sSk�����	O¢ó�j�5��
 �C� íSî �
� ¿�¼C�Â;Ã�Ä-Å"Æ�Ç vSqjq ´ ªji"È=É ³CÊ?Ë oI­�Ì �"� ¿¼C�|;Í1sSvS±8�8ÎSkmÏ<ÐjÑ � { Â;Ã"Ä=Å �SkmÒjhUÑ-��;u}�W�°Ó Ë;�x» � � � ½ �ªFi;Ù;ôEvx{������ ©���� Ù������So ½ Ùjs����EkÙjô ����� é ½ ±�uà�q}|-sSv8{�qCrtsUu ´�µ s5�mÔjÕpÖFk;o"¿C¼?u°×S¥½ �C{(±����p�}oS±�utvtªFi;ÙjÚ5�xÛ ��� �E�_�ÙFsSkEuC¿ � ��! zFox�#"$��%p¹ ê�&�')( ��*)+S�
,IÑØ�5±"utv ©�-��SË-½ �
</SUMTEXT>
</SUM-RESULT>

Figure 2. Example of a long summar y
(single document)

3 Multi-document summarization

In our multi-document summarization system,the
technique of the single document summarization is
usedfor eachdocument.After summarizing eachdoc-
uments, similar partsbetweenthe summarizeddocu-
mentsaredeletedandthenmulti-document summary
is generated.

3.1 Summarization of eachdocument

Singledocumentsummarization utilized for multi-
document summarization is almost the sameone as
theoneusedfor singledocumentsummarizationmen-
tioned in the previous sectionexcept for the mecha-
nismof itemizationof sentences.

Therearemany typesof documentsetsfor summa-
rization, for example,a seriesof relateddocuments,
a setof samekinds of event information,non-related
documentsandso on. In our assumption, input doc-
uments areco-relatedandsubsequent documentsare
about subsequent eventsof thefirst document. In the
subsequent documents,someinformation is repeated
one that hasalreadymentioned in the previous doc-
uments. Therefore, our approachto multi-document
summarization is to summarize the first document in
required summarization ratio andthefollowing docu-
mentsaresummarized in higher ratio of summariza-
tion. In the current system,the following documents
aresummarizedin theratioof 10%more thenthefirst
one.For example, if thefirst documentis summarized
in 40%andthenthefollowingsarein 50%.

3.2 Deletion of similar parts betweendocu-
ments

In orderto detectsimilarpartsbetweendocuments,
sentencesin documentsare segmented into clauses
andsimilarity valuesbetweensegmentedclausesare
calculated. Sentencesare segmented by using in-
formation of Japanese comma and conjugation form
of verb phrases. If the end of a clause(just before
Japanesecomma)is verb phraseand its conjugation
type is “renyou” type, the sentenceis segmented into
two clausesat thepoint of thecomma.

In order to calculatesimilarity valuesof clausesin
a document, eachclausein subsequent documentsis
comparedwith all theclausesin all thepreviousdoc-
uments. During this comparison, the highestsimilar-
ity valueswill be the similarity value of the clause.
Similarity betweenclausesis calculatedusing infor-
mationof thesamenouns, adjectivesandverbs in the
clausesto detectsimilar parts betweensummarized
documents. Similarity value 
/.10 of the clause2 of
document 354 is calculatedin the following formula.
The clause2 have the highest similarity value with a
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clausein document 3 � .

/.10 � thenumberof sharedwordsbetween3 � and 3 4

thenumberof wordsin 354

3.3 Summarization method (multi)

Text summarization of a multi-document is con-
ductedin thefollowing procedures.

1. Thefirst documentis summarizedin therequired
summarizationratio.

2. Thefollowing documentsaresummarized in the
required summarizationratioplus10%.

3. All the sentencesin all the summarized docu-
mentsaresegmentedinto clauses.

4. Similarity valuesbetweenclausesarecalculated
andthehighestsimilarity valuewill be thescore
of theclause.

5. Remove the clausewhich hasthe highest score
until thesumof lettersof extractedsentenceswill
reachto thelimitednumber of intendedsummary.
If a clausehassubordinateclausein the original
sentence, suchclausewill not beremove.

6. The restof the clausesaresortedin the original
order in a document and then theseclausesbe-
comea summary of thedocument.

Resultsof a multi-documentsummary which in-
cludesshortandlongversions is shown in Figure3.

4 Evaluation results

The resultsof TaskA is shown in Table2 andthe
resultsof TaskB is shown in Table3. “C” and“R”
means content-based evaluation andreadability eval-
uation, respectively.

As for TaskA, theresultsof contents-basedevalu-
ation arenot goodbut the resultsof readabilityeval-
uationarerathergood, compared with the othersys-
tems. Our systemneedsmore improvement on sen-
tenceextractionmechanism.However, we might con-
cludethat itemizationof extractedsentencesworks a
little bit betterbecauseasummary consistsof indepen-
dently extractedsentencescouldbeconsider readable
one. As for Task B, this mechanismdoesnot work
well. We needmoreimprovement on the mechanism
of sentenceextraction from multipledocuments.

5 Conclusion

In thispaper, weproposea text summarization sys-
temthatextractssentencesfrom adocumentanditem-
ize them. We appliedthis systemto singledocument

<TOPIC>
<TOPIC-ID>0030</TOPIC-ID>
<SUM-RESULT>
<SUMLENGTH-C>1000</SUMLENGTH-C>
<SUMTEXT>Ý�6=ß87)9;:=<�>@?C�m{ Ê�ACB�D�EGFIHKJGL 6Ø�NM�O� {�Pñ­�Q#R�S-��T�Up��V�WCX:u�YF���[ZCO��:Ý�6=ß
7[9\:]<�>@?��m{ Ê�ACB�D[E�FIHKJ�L 6Ø�^MGO � {�P­]QIR�S-�NT�Up��V�WCX:u^Y����[Z[O��UÝ�6Cß�7[9\:
<)>�?=�m{ Ê�A B�DGEGF_H�J�L 6Ø�NM�O � {�Pñ­8Q`R
S;��T�US��V#W)X/u�Y��=�)Z�O��$a�ß�7�bOÝ�<c?-�m{ÊGA�d[e)f)B[g)h Þ}�^i)j �)kml ßon�­oQ�pNq�r�sGt^u��iGj�� � îKv;{)jIwF�mû)x�y#z)qG{_pN|;��}�~=k��
� {�Z[O:ÑÁ{)����q��Ø¬U­�� Ë��G����� �;6 èjè;è �
�I�1¬:­�� ���G� Ñm¼��N�1¾SvK7)bcaN<�>-{��[�jÙ`�
� é � ��� �[����� Ê�A[d � EGFG�
� � Ê�ACB�D[E�FIH {#��� B { e�fGBQ�
�p³ >[ ;¡�¢
£K¤ w � {[
�¥Ekx¡Q¿ �C¦ ðK6 è¨§ ��©;��v�� ªI«8õ
¬�Ñ � � ½ ±Fu}�£ð�:=ßà{[­p�S¿=¼��#®;��YEuN¯$°}�
?mÖ�± Ë
² �#?xÖC³C´Gµj{(q]¶G·5o$°t� l¸�)¹�º�»G�
¼)½�vGu ¨ �C{�n�¾�z�o�vC¿EkmõGÀUÑm¼)Áj¬Cq$�}�ÃÂ
�-¾�Ä µ E�FG� � � ªI«8õG¬�Ñ � � ½ ©1��vF� Ê�A
d�e�fGB�gGh"� 
�ò$a�ßà{-~�ÅC�\6 è;èjè � �_�-¬I­
�p� �)k i�jpo@°�� �G� Ñx¼N©1��v � { Ê�A dGÆ�e�f
Ç vWÝSðØßà{�î v ²�ÈW� i)jGÉ D�Ê ­5��Ë)µ�± Ë�²GÌ
ÍIu=Î Â � Ï ² v�i�j5o$°Ø��¿�Ð È � �@Ñ�Ò_Ó {)Ô�øvNÕ�Ö��8o�×ÙØ)	O¢���YEuN¯Ã°Øo;�Qu=±=�x� 
G¥5k8¡¢Ù©;��v"��Ú1õ:Ñ � ��¼ ÊGACd ��� B�� 
Fò�k8¡L¢�Y
ÛNÜÞÝ�ß�àCáCâGãÃä�åGÛ�æ
ç�è�é�ê�ë�ì�í#æ^î�ï)ðGñ
ò^ó`ô�õ�ö æ�÷[ø�ùûúýüÃþ�ß#ÿ��������	��
���
����
����� 
��ûú�����ãÃå�Ü�����é������! �
#"%$�ß%&('
)+*�,�-�. �#ê0/ ò�1(2�354+6�7Gõ�8 ,:9 ß�;=<5>@?
ACB ó(2 �ED éF �
 òHG0I ÷

</SUMTEXT>
</SUM-RESULT>
<SUM-RESULT>
<SUMLENGTH-C>500</SUMLENGTH-C>
<SUMTEXT>��JCÝ:K%LNMHO�P�QER�ß�S�TC��U�V�W	
�X�YZJ^å�[�\
� ß�]_^`>+a�b[å#c=d`å#e=fCg ò /�R�ê@hC\�÷@i�jÃä
k@ôKõCl ú#J%�¨ãÃå�ç�è�é�êEm	nKë�ìo õ�ö æ+p ò ê
ú�MCÝ�ß�� * ô 
�÷+qGå%/ ò�1(2 ê�Q#r�s �ut åvQ�r
wCx�y ßFz�{�| ó(2 å~}��@���������%��é��0�[ê ß��
�+� ó é)ð_äNë��! #
%� B@�5� ÷����@���+� V�W��
� � m	nKë�ì� õGö æNç)è�é�÷%S=TE�������%��� � i
�(� Ý�ß����C��J%����� ��¡5¢ B ^¤£`å�¥@¦�§�¨ ó�2
ê�©�&! �
�ç[è�é � ß�S�T���ª�����«_þ¬�`ú
Ý8ß 4 é
t�­ ��§�¨�®%U�¯��_å�° y s �ut�±%² òH³�´ ÷@µ t þ
§�¨ ó(2 å�ð%¶ ­ ê���·�¸�¹�ß%º+»�þ�¼�½ � óF¾ Ø%¿
À � / ò�1(2
ó�ö@ò pCR�÷Ei�j_ä k ÀÙç�è�é�ê Ú ëZ 
õGö 
�S=TE��ÿ=��� � i � ä k Àu/�ÛNÜÞÝ�ß�à)áCâGã
ä�åGÛ�æNç)è�é�ê�ë�ì�í`æNî�ï)ðGñ ò^ó`ô�õGö æ�÷[ø
ùûúýüÃþKß�ÿ��������5��
(��
���� ����� 
#� ú#���
ãÃå�Ü�����é5�����! �
#"�$�ß%&(' )+*�, -�. �#ê0/
ò�1�2�354+6#7�õ�8 ,:9 ß�;�<�>@? ACB ó(2 �CD éF 

 òHG0I ÷

</SUMTEXT>
</SUM-RESULT>
</TOPIC>

Figure 3. Example of a multi-document
summar y
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Table 2. Results of Task A (F0106)

Text ID C 20% R 20% C 40% R 40%
990109032 3 2 3 3
990117039 1 1 1 1
990120043 3 3 3 3
990129047 3 3 3 3
990130032 3 3 3 3
990201036 3 3 3 3
990202041 3 3 3 3
990105044 3 3 3 3
990211049 3 3 2 3
990305053 2 2 2 2
990311036 4 3 2 2
990313042 1 1 1 1
990313046 3 3 3 3
990402040 4 3 3 3
990403032 3 3 3 3
990410033 3 3 3 3
990428029 3 3 2 2
990430039 3 2 3 2
990501040 3 3 3 3
990502043 3 3 3 3
990531030 3 3 3 3
990603040 3 3 1 1
990604040 3 3 3 3
990605036 3 3 3 3
990616038 1 1 2 2
990618040 3 3 3 3
990624050 2 2 3 3
990624052 3 1 3 2
990629039 2 3 3 4
990630039 2 2 3 4

avg 2.73 2.57 2.63 2.67

Table 3. Results of Task B (F0206)

TopicID C short R short C long R long
0010 4 2 3 3
0020 2 2 1 1
0030 2 1 1 1
0040 4 4 4 4
0050 4 4 4 4
0060 4 4 4 4
0070 4 4 4 4
0080 2 1 3 1
0090 3 2 3 2
0100 2 3 4 4
0110 4 3 3 3
0120 4 4 4 4
0130 1 2 2 4
0140 4 4 4 4
0150 3 1 4 4
0160 3 4 4 4
0170 2 1 3 2
0180 4 3 4 2
0190 4 4 4 4
0200 4 4 4 4
0210 2 2 4 4
0220 4 4 4 4
0230 4 4 4 4
0240 2 1 2 1
0250 3 3 3 3
0260 4 4 4 4
0270 4 4 4 4
0280 3 3 4 4
0290 2 4 4 4
0300 4 4 4 4
avg 3.20 3.00 3.47 3.30
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summarization(TaskA). We alsoappliedthis mecha-
nismfor multi-documentsummarization(TaskB) ex-
ceptfor itemizationmechanism. This systemdetects
similarpartbetweensummarizeddocumentsandelim-
inatesthem. In the Formal Run evaluation of TSC2,
our systemgot better evaluation for a single docu-
mentsummarization onreadability andnotoncontent-
basedevaluation.

According to this evaluation, itemization of sen-
tencesin a summary worksbetterbut sentenceextrac-
tion doesnot work better. It is necessaryto improve
sentenceextraction for betterselectionof important
sentences from a documentandto develop moreitem-
ization patterns. As for multi-documentsummariza-
tion, theresultswerebadone.So,we have to analyze
the resultsandmight be betterto improve the whole
systemarchitecture.
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