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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 Summarizatia
Challeng (TSC) [2] andwe do not have enaugh re-
searchbaclgrourd in this area. Our systemapplied
very simple stratgy to generée a summary that is,
TF/IDF basedsentencextraction for a single docu
mentsummarizéion anduseof singledocumentsum-
marizaion for multiple documentsummaization.

Sentence&xtradion technigee is widely usedfor
summay generatio, however, sentenceareextraded
independettly using some sort of term or sentence
weighting methal [3]. Our apprachto gereratea
summay isto makeindepenlentlyextractedsentences
reachbleoneby itemizingthe sentencs.

In multiple text summarizéion, we appliedsingle
doaument summaization without itemizing mecha-
nism and remove similar part from geneated multi-
ple summaries.There are mary viewpaints to gattrer
several docurrentssuchas the samekind of events,
a seriesof everts unrelatedeverts andsoon. In our
assumptia, input docunentsare relatedand follow-
ing docunentsareabou subsequereverts of thefirst
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document. In the subsegantdocuments,someinfor-
mationis repeatednethat hasalreadymentioredin
the previousdoauments.

2 Singledocumert summarization
2.1 Sentenceextraction

In our summaization system,sentenceextraction
from a docunentis basedon TF/IDF, sentenceosi-
tion in a documentandweighing usingintentiontype
of asentenceWeightson sentencesf adocurentare
calculatedusing TF/IDF scoreof eachnoun of sen-
tencesAlso, informationof sentenceositionsuchas
the nunber of paragaph andthe numbe of the sen-
tencein a paragaphis usedas sentenceveigh. At
first, eachsentencés mormpholagically analyzd using
Chaserjl], andthenTF/IDF valuesof nonsof adoc
umen arecalculated.Weight value of a sentencéV;
is obtainedfrom the average numbe of TF/IDF val-
uesof all nowns of the sentencéV¢;. Weight of sen-
tencepositionWp; is calculatedusingthe nurmber of
paragaphpnum andthenunberof sentencenum as
follow:

Wp; = +(==

4\ pnum

s )
For exanple, positionweight W p; of thefirst sentence
of thesecondparagaphwill be0.5&.

In newspaer editorials, intention suchaswriter’s
opinion is expressedin a documentand handing of
suchintentionis importantto gereratea summay of
thistypeof documentd4]. In oursystem|f asentence
hasweekintention type suchas‘inferential”, its sen-
tencescorewill have a half of the original score.If a
sentencénasstrongintentiontype suchas “request”,
“obligation” and “necessity”, its sentencescorewill
have 50% additioral score of the original sentence
score.In Japanesesuchintentionis expressedastail
expressionof asentenceExampesof tail expressions
arepresentedn Tablel.
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Table 1. Examples of Japanese tail ex-
pressions

£, 2wnH, O HLW,
weak | 265, KO, LR 5,
A5, Lz,
T2, JFL, REE
strong | 2 hiFZe 5, KEITh b,
NEETE

WeightW; of asentencés calculatedn thefollow-
ing formula.

1.5 if sentence hasstrongintention

0.5 if sentencé hasweakintention
1.0 othes

Winti =

2.2 ltemization of extracted senten@s

In TF/IDF basedsentencesxtraction, sentencedn
a summaryare not coheretly arrangd, thatis, sen-
tencesthat have higher scoreare extraded indepen
dertly. In orderto make this summay morereadble
one sentenced asummay areitemizedby eliminat-
ing a partof tail expressionof sentences.

In the current status,we are dealingwith the fol-
lowing patterrs.

e NON+ TH 5,
e NnON+ 9 5,

e non+ L7z,

In the above pattern,uncerlined partsare eliminated
when their neigtboring nowns satisfiedsome cond-
tions,for exanple, POScocdk of nounis 17 or 31 (“sa-
her’ verbtype).

Moreover, conjurction andconjunctive phrasesre
alsoeliminatedfrom extractedsentencesWhensen-
tencesareitemizedin a summary suchcorjunctions
arenotnecessaryo relatesentencethatareindepen
dertly extracted Conjundionsareusedto expressre-
lationshps to the previous or former sentenceghat
might not be extractedin a summay.

2.3 Eliminating unnecessay parts of sen
tences

In orderto concensemoreinformationinto a lim-
ited size of summaryour systemeliminatesunreces-
sary partsfrom sentences.SomeJapanesdéettersin
parethesesareeliminatedfrom a summay. They are
Japansereadng of difficult Kanji lettersor somead-
ditional informationof the previous phrases.

2.4 Summarization method (single)

Text summaization of a single docunentis con
ductedin thefollowing procedures.

1. TH/IDF scoresof all sentences adocurnentare
calculatedusinginformationof nounsin adocu
ment.

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

3. Weighton sentencententian is calculatedbased
on tail expressionof the sentenceand all sen-
tencescoredn adocumentarecalculated.

4. Tail expressionof sentencesindtop conjunctive
expressionsareeliminatedusingsomepatterrs.

5. Unnecasarypartsof sentenceareremove.

6. Sentencesire extracted from a docunentin the
orde of highersentencaveight until the sumof
letters of extracted sentencewill reachto the
limited numberof intendedsummay.

7. Extractel sentencesresortedin the original or-
derin a documentandthenthesesentencebe-
comea summaryof thedocument.

Resultsof a shortsummay andlong summaryare
shavn in Figurel andFigure2, respectiely. Bothare
chosenfrom TSC2 Formal Runtestset. In the both
exanples,itemizedsentencearearrange in oneline.

<SUM RESULT>
<DOCNC>990624052</ DOCNO>
<SUMLENGTH- C>250</ SUMLENGTH- C>
<SUMIEXT>

BAZICE DR B 19T 2 13RI, B RWICIIER
FATENE2HTTHIZLEEED LI BENRKL
5z,
HERITEROBILITBA ). FHAV IS AHEE
72,

FHIT. ERRMNENON— N F—oEHRE. 2
NP SEN FHOARARMTO —o0EE RS
Lichs,

ANERIE Z NICE S [ & K3t
ERHENREEILE B NEANEGKER N Tho
7=
BIERIZIZOSICEHL T, EHERBICERL &
HIEVIHIEEERE TS,

BRI, BRI AHRORIAIC R ST A
LN, TDEI R LITENTBIEDE TH A D,

</ SUMTEXT>

</ SUM RESULT>

Figure 1. Example of a short summary
(single document)



<SUM RESULT>
<DOCNO>990624052</ DOCNO>

<SUMLENGTH C>495</ SUMLENGTH C>
<SUMTEXT>

HE. HHERA2 3 H. REHUAIREOERE 5
0@ & T AEBERIER 2 ERICHRE.

BRAZICEGO H T 2 IR, BRRICIER
E&TLNEHITTHRILER LD LV IEAZIRKL
Y 17442
HERIIERORILIZIB A, BHEAVICSAHEE
7z,

AT, ARRESEZONS— N F—0EBIRYE.
N SEN FHGAHRMT O o0 E REL 2
Liths,

EHS OHlRD =0 DERIEHIZ, 1 BOH H#IL
BMERRICHY, MREBETERLEZ L,
AT ZNICE S M6 RO,

NFAR L OERSRL. S HIEVSMEERL TD
Z Z 7?-9 f:a

IRE &2Vl E B,
HERIHIE Y BROSELRE 285 7=,
EHEEEEILE B BN ANEGKER N TH -
RERIZIOEICERL T, EHERERICERKL &
HEWIHIEIE R RETNS,

HNBHEE. BROEE - BUR Y B 5 BUEANTIC
BMELEET LI L,

BRI, BRI AHROREARIC R ST AR
5D, ZDEDRT LITHENIBIROETHA D,
BURIC & - THRIE 2R b F0E5FE o Fg#m
HLWE LT X S,

</ SUMTEXT>

</ SUM RESULT>

Figure 2. Example of a long summary
(single document)
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3 Multi-document summarization

In our multi-documen summaization system the
technique of the single document summarizatia is
usedfor eachdocurent. After summariziig eachdoc
umerts, similar partsbetweenthe summarizeddocu
mentsare deletedand thenmulti-document summary
is geneated.

3.1 Summarization of eachdocumert

Singledocument summarizatia utilized for multi-
document summariation is almostthe sameone as
the oneusedfor singledocumentsummaizationmen-
tionedin the previous sectionexceptfor the mecha
nismof itemizationof sentences.

Therearemary typesof docunmentsetsfor summa
rization for example,a seriesof relateddoauments,
a setof samekinds of eventinformation,non+elated
docunentsandsoon. In our assumptioninput doc
umerts are co-relatedand subseqgant docunentsare
abou subsequetneventsof thefirst docunent. In the
subseqant documents,someinformation is repeated
onethat hasalreadymentiored in the previous doc
umerts. Therefae, our apgoachto multi-document
summaization is to summaize the first docunentin
regured summarizéon ratio andthe following docu
mentsare summaized in higherratio of summariza
tion. In the current system,the following docurrents
aresummaizedin theratio of 10% more thenthefirst
one.For exanple, if thefirst docunentis summarized
in 40% andthenthefollowingsarein 50%.

3.2 Deletion of similar parts betweendocu-
ments

In orderto detectsimilar partsbetweerdoauments,
sentencesn documentsare segmened into clauses
and similarity valuesbetweenseggmented clausesare
calculated Sentencesare sgmented by using in-
formation of Japanse comna and conjugation form
of verb phrases. If the end of a clause(just before
Japaneseommay)is verb phraseand its conjugation
typeis “renyou” type, the sentences segmerted into
two clausesatthe poirt of thecomma.

In order to calculatesimilarity valuesof clausesn
a docunent, eachclausein subsegant docunentsis
comparedwith all the clausesn all the previous doc
umens. During this compaison, the highestsimilar
ity valueswill be the similarity value of the clause.
Similarity betweenclausess calculatedusing infor-
mationof the samenours, adjectvesandverbsin the
clausesto detectsimilar parts betweensummarized
documents. Similarity value sv,. of the clausex of
docunentd; is calculatedin the following formula.
The clausex have the highest similarity value with a



The Third NTCIR Workshop, Sep.2001 - Oct. 2002

clausein docunentd;.
_ thenurrberof sharedwvords betweend; andd;

5w = thenunberof wordsin d,
3.3 Summarization method (multi)

Text summarizatio of a multi-documentis con-
dudedin thefollowing procedures.

1. Thefirstdocumentis summarizedn therequired
summaizationratio.

2. Thefollowing docunentsaresummarizd in the
requred summaizationratio plus 10%.

3. All the sentencesn all the summaized docu
mentsaresggmertedinto clauses.

4. Similarity valuesbetweenclausesare calculated
andthe highestsimilarity valuewill bethescore
of theclause.

5. Remove the clausewhich hasthe highest score
until thesumof lettersof extractedsentencewill
reachto thelimited numbe of intendedsummary
If aclausehassubodinateclausein the original
sentencesuchclausewill notberemove.

6. Therestof the clausesare sortedin the original
order in a docurrent and then theseclausesbe-
comeasummay of thedocument.

Resultsof a multi-documentsummay which in-
cludes shortandlong versiors is shovn in Figure3.

4 Evaluation results

The resultsof TaskA is shavn in Table2 andthe
resultsof TaskB is shavn in Table3. “C” and“R”
mears content-based evaluation andreadability eval-
uation, respectiely.

As for TaskA, theresultsof conteris-basedevalu-
ation are not good but the resultsof readabilityeval-
uationarerathergoad, compaed with the othersys-
tems. Our systemneedsmore improvement on sen-
tenceextractionmectanism.However, we might con-
cludethatitemizationof extractedsentencesvorks a
little bit betterbecaus@summay consistofindepen
dertly extractedsentencesould be conside read#le
one As for Task B, this mechanisndoesnot work
well. We needmoreimprovement on the mectanism
of sentencextraction from multiple docunents.

5 Conclusion

In this paperwe proposeatext summarizatia sys-
temthatextractssentenceffom a documentanditem-
ize them. We appliedthis systemto singledocurrent

<TOPI &
<TOPI C- | D>0030</ TOPI C- | D>

<SUM RESULT>
<SUMLENGTH C>1000</ SUMLENGTH C>
<SUMTEXT>
2THFBRIOMET A, KRR IIXEER 7 0 1
T, BNy 7 OMEOHBEMREIEANEK L, 27H
FHRORETSH, KIRHHEIIXER 7 O LT, 8
rNS v 7 OREOHEMKEIEANLE, 2 THFHE9
B¥Is, KRHHREIXKER 7R ET, b5y
7 DB OB IEANE L, 4 AFRI2H TS,
KIRAFEETEE 3 0gERME TARN T VAT T 1
DEFENSHUK, BENOBER AT AR Y RANK 4 1S
Zd RKEL, BEAV-FSEERBETHT7 00 0F
FA =MVl -=FEEIIFm4 ¥ =FREE
B, (Rl i) KB DTE)LA
Jbo KRBT HRE)IX. KET. BEFLZ2ESGHEF6 X
OENT, $4EICAS Tal 1l 7 0 ORE KD EFF
ELTHBEZEN19H, Hh ok, ZTOIELAED
CHEEGDO I HOFEM, AR YD [EEWEL
KD TSR BBV KEICKEBLI: 7 -2, 1
BEHA RINDACTEFREL THBEREK, KR
FHEETHEHTCSH4H, ENHT7000FFA—b
N DOEKREER Y IIRBEL 1R KT, RIRFZEE
Eix2 1 H. HXBEFEAERERED OBME 56t
WL HRE, WGITAER COFEFEMMNELBIY, KHE
BT LR ANBY BITLAERNWE Z 5, S4EICA
0 R KMZFL T RKBRFRATHR TS AIAYIE
BHER., B DIZERBADIRET LEEER
Lo TS, HE1FE. RAH2ED4L2K3H
TEE A1 0 O DERMAKZ 5T L IR, Bl
B SN ACKRE SN TB ST, 5T 4
B =2 Y THEAK LW, </ SUMTEXT>

</ SUM RESULT>

<SUM RESULT>

<SUMLENGTH C>500</ SUMLENGTH- C>
<SUMTEXT>
2THFBRIOBEZ S, KEHEREIXER T 0%
T, BNT v 7 OB OHBEM L IZANK L, S
A>Tet1 70O REBRVEDREL THE I LM
19H. Hh i, FOFLALNEHLBEEDOTH
P, BEREL O TEEWELSMIK] 12H8 &
WA KEICHRB L2y —2b, REEHP 1)L
JETCEFREL TOEREK, KRFEETBE S
A4 H, EXHT7000ESFA—- ML ARERY
MEREL I2RB AT, KRFEEEREIL2 1H, HK
BT % AR OB B & GhE L FE. BSIE
BER EOFEEFMELILC, WEIIET D 2 8
DHIFLALRNVWE TS, SHEICADVTREKMNSIHL
TOWRRFRET TS AICAV ITITER, — 8t
ICDIFELRBADBFETLEEFRL R >T5, #
F1HI. KEH.2E0-2K3FCREAH100
P OEFHKZ T L T fER. BB S AN
CACBREINTEST, BHIA ¥ - THRKL
7= & HIWT, </ SUMTEXT>

</ SUM RESULT>

</ TOPI C>

Figure 3. Example of a multi-document
summar y
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Table 2. Results of Task A (F0106) Table 3. Results of Task B (F0206)
Text ID C20% | R20% | C40% | R40% TopiclD | Cshort | Rshort| Clong | Rlong
990109(2 3 2 3 3 0010 4 2 3 3
990117@9 1 1 1 1 0020 2 2 1 1
99012043 3 3 3 3 0030 2 1 1 1
99012917 3 3 3 3 0040 4 4 4 4
990130(2 3 3 3 3 0050 4 4 4 4
992016 3 3 3 3 0060 4 4 4 4
99021 3 3 3 3 0070 4 4 4 4
99010514 3 3 3 3 0080 2 1 3 1
99119 3 3 2 3 0090 3 2 3 2
9905(%3 2 2 2 2 0100 2 3 4 4
99(811@6 4 3 2 2 0110 4 3 3 3
993132 1 1 1 1 0120 4 4 4 4
9903136 3 3 3 3 0130 1 2 2 4
994021410 4 3 3 3 0140 4 4 4 4
9904032 3 3 3 3 0150 3 1 4 4
99M410@3 3 3 3 3 0160 3 4 4 4
99M128@9 3 3 2 2 0170 2 1 3 2
994309 3 2 3 2 0180 4 3 4 2
99601110 3 3 3 3 0190 4 4 4 4
9960213 3 3 3 3 0200 4 4 4 4
99(631®0 3 3 3 3 0210 2 2 4 4
990603110 3 3 1 1 0220 4 4 4 4
990604110 3 3 3 3 0230 4 4 4 4
99060516 3 3 3 3 0240 2 1 2 1
990616(B8 1 1 2 2 0250 3 3 3 3
990618110 3 3 3 3 0260 4 4 4 4
990624360 2 2 3 3 0270 4 4 4 4
99062402 3 1 3 2 0280 3 3 4 4
990629(9 2 3 3 4 0290 2 4 4 4
990630(9 2 2 3 4 0300 4 4 4 4
avg 2.73 2.57 2.63 2.67 avg 3.20 3.00 3.47 3.30
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summaization (TaskA). We alsoappliedthis mecha-
nismfor multi-documentsummaization (TaskB) ex-
ceptfor itemizationmechaism. This systemdetects
similar partbetweersummarieddocunentsandelim-
inatesthem. In the Formal Run evaluation of TSC2,
our systemgot better evaluation for a single docu
mentsummarizatia onreadallity andnotonconter-
basedevaluation

Accordng to this evaluatia, itemization of sen-
tencesn asummay worksbetterbut sentencextrac-
tion doesnot work better It is necessaryo improve
sentenceextraction for better selectionof important
sentencefrom a doaumentandto develop moreitem-
ization patterrs. As for multi-documentsummaiza-
tion, theresultswerebadone. So,we have to analyze
the resultsand might be betterto improve the whole
systemarchitectue.
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