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Abstract: Wo deseribe a (ext swmmarization system lor Japunese newspaper articles
on sassho-fiken (murders und bodily harms). The summary production i done
through lve processes: preprocessing. imlommation extraction, conceptualization,
senlence generation, and postprocessing, The gualivies of summaries are somelimes
rowsh. but coherent, and the system proves s effectiveness ol understanding and

aEn C]'E:l[i]']g sentenees i J APrANesC.

1 Introduction

Documents we produce are said to double every ten years and, in the Intermet society, the
amount of matenals we need to read have exceeded our capacity of reading them. Tlere
15 a reason for renewed nierest in wext summarization by compulters [MMO1, MMO2].

Automatic texl summarization can be exiractive or gencralive, We can produce a
sumimary by exlracting cerlain sentences [rom text or generaling sentences that reflect
the content in the iext. The the lormer is basically very mechanical and casy to imple-
ment, But it has intrinsic deficiencies in cohesiveness and coherence. The larrer may be
cognitive and difficult to implement. However, along this line lies a real hope that the
summary produced may reach that of human beings in quality.

Human summarizers interpret souree text, internalize its content, and produce summa-
rics using the internal strueture. This 15 not usually the approach the text summarizers by
computers have taken, however Here, the rescarchers use statistical guantitics (e.g..
word lrequencies) or linguistic cues (e.g., cue phrases) and sclect important sentences to
form summarics. There are a lew studies thal ke the mierpretation approach in texi
summarization., Delong [DIO1], for an example, produced a summary [rom news aboul
cvents (e.g., carthquake) using event schemata.  The work on progress by [lovy and Lin
[[1LO1] seems o be a robust and well-rounded sysiem to produce summarics both in
extraction and generation,

In this paper, we describe a system that produces summaries from Japanese newspa-
per articles on sassho-fiken {(murders and bodily harms}. [t “understands™ the content of
an article, extracts necessary information, builds conceprual structure, and finally gener-
ates summarics from it.

2 Analysis of Sassho-jiken Articles

A lext 1s not g mere sequence of seniences. T has centain structure [MTO1]. Tt 15 obvious
that we fail to take its meaning when randomizing the sentences in it
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An observation reveals that a sassho-jiken article consists of three seenes: Main-cvent,
Background, and Conscquence. Fach of them consists of a sequence of Actions and
States.  Main-event has main-events or actions, where 0<% 2. BBackground or Conse-
quence has j backgrounds or & conscquences, or actions and/or states, where 7 k0,
Main-cvents deseribe the nature of g saussho-jiken, c.g., who did what's to whom and why.
Bd(,kszmunds explain the surrounding situations on \/Idm evenl, c.g., “the suspect was
poot. (onsu,quu,mt:s typically consist of lwo kmds of actions: those ol the police and
the court, ¢.g.. “the police arrested the suspect.”

We lind a number of participants 1n the scenes. There are Person, Time, and Place
involved in a sassho-fiken. Fach of them has its members, A person in a sassho-jiken
belongs to one of three types: victim, offender, and third-party person. The type of a
person may be |dent|f“ed in Japanese by the suffix attached to his or her name. If it is one
of 34, %, and AL it refers to cither vietim or third-party person. An offender ap-
pears without su‘rhx or with such nouns as w5 & (suspectiand A Aceulprit) attached
right after his or her name.

In Japanese, g participant, icluding person, 15 identified through 1ts position, the case
marker attached to i, the selectional resiriction of the verb {or its nomunal form) associ-
ated with 1t 1n a sentence, andfor the types of nouns. For instance, when we see a sen-
tence. XA5Y741 ., (X stabs Y., we know thal the verb #15 (ro stab) takes al least two
cases: offender and victim, The ollfender assumes subject position with case marker %

i and the viclim assumes the object position with case marker 4. [n another example,
a0 (The police arrests X.), we know that the verb ffi (nominal form of o
am’\;\ must have a public-office (in this case the police) as its subject position and the
suspect or offender as its object position.

We see that many of the verbs and nouns associated with cach seene are rather dis-
tinetive, exeept for backgrounds. lFor example, §il+ indicates a main-cvent and 348 a
consequence.

Bach participant appears with certaim attribuies accompanied 1o 1011 4 sassho-fiken
article. A person appears with some or all of s name, age, sex, occupation, and address.
A time appears with some or all ol its year, month, day, and clock. A place appears with
some or all of its prelecture, iy, section, and number.

3 Processes of Summarization

We extract information on the scenes that constitute a sassho-jiken, represent it in frames
that are interconnected, and generate summaries from the frame representation. We do
preprocessing and postprocessing, betore and after these processes.

Preprocessing and postprocessing may be neeessary in any type of document proc-
cssing. lor our summarization, we climinate 0% (4 is reporfed) expression and replace
Mg (the same police station) and P87 (Hhe same place) with their proper departnient
and place names 1 the preprocessing process. We change the sentences in g summary to
the past tense obligatory and passivize the sentences, when necessary.

The Article 1 below shows a typical example appeared on a newspaper. In this article,

I . .. o .
Allrilrates attached w the paticipants are collure-dependont. For inslanee, the age, sox, cceapalion, ole. are

considered very impariant o deseribic the porsoas lovalved o weidents and aceidents in Japan. I may not
he 5o in other countries.
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only one type of climination is to oceur for the portions boldfaced.
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We pul the content of the article in frames {See Fig. 1) To do so, we peclorm mor-
phological analysis by JUMAN, a morphological analyzer [KNOT1], and scolence analy-
sis by checking, chunk by chunk, the types of words with a dictionary we provided,
paying particular attention to the words for participants and verbs for actions and states
|S1.G1]. Here, we note a special provision: we put any sentence ag it is in the conceptual
structure when we fail to analyze it, or find certain clue word that significs an impor-
tantness of the sentenee in the sassho-jiken, c.p., 200 (the Police reports thar. ).

Scenes
Main-cvent:  Main-cventl
Background: Backgroundl
Consequence: Consequencel
Actions and Slates
Main-event] [c-type]: HeZ; [offender]:Person2; [victim]:Person|; [armsT: 4
[p]leL|.P]dLL|, [tme|:Timel; Jreason]: ; [deprivation]: ;
Main-event2 [¢c-type|: 420 Joffender]:Person2; |victim]:Person | Jobject-robbed |:
24 place ] Place s [time): 'I"nml [reason|: ; [d Lpll\dfl()l]]
Backgroundl |b-lype]: : [um[unj # _|”: ‘.
Background2 |b-lype[: | [umlull] Bt
Consequencel [c-type]: 365474, |olfonder ] Persom2; |omigin|: Ldmlnmlumj
Consequence? [c-type]: - CI “; [public-oflice]: #RATTIE; [erime-commitied]: HiT;
Participants
Persond [p-type]:vicuny [name]: ; [age]: 78; [sex]: W= [eccupation]: : [address]: ;
Person [p-rypel:offender; [namel: ; [age]: : [sex]: ) Joceupation]: ; [address]: ;
Timel [vear]: ; [month]: ; [day]: 29; [elock]: “1%4711;
Placel [prefecture]: ; [eity]: fi%44: [section]: A=#5 [number]: 2 ;

Fig. I Conceptual Structure of Article 1

The frames contain Main-cvent, Background, and Consequence. A main-cvent con-
sists of 8 attributes: [e-type]. [offender], [vietim]. [arms]. [place]. [time], [reason], and
[deprivation]. The [e-type] takes a verb used for the main-cvent. The rest is all related to
[e-type] and cach of them assumes a value suggesied by its atinbute name. TTowever, we
restriet [deprivation] o be what has happencd o the [victim]. The value of [oltender] or
[victim] 1s a poinler to a person [rame,  [place] 15 to a place frame, and [Ume] 15 o a
e frame. [Reason] is a word that indicates the reason why the offender committed the
crime and |deprivation] is a word that indicates what has happened 1o the vietim in
Main-cvent.

A consequence is an action or a state that is related to the police and the cowrt, Its
frame depends on the verb used for it. For instance, the verb 1% (1o arrest) takes
five attributes: |c-typel, |public-office|, |offender|, |crime-committed|, [place], and
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[time]. Here, [e-type] is a verb used for consequences. [Public-oftice] assumes the police
department involved, or ‘the police® as the default value when the name 15 not supplied.
The frame for a background depends on the verb used, too.

We know by dictionary definttions how many attnbutes the verb lor 4 consequence or
a background takes, beside its [e-type] or [b-tyvpe] that 1s common o all the conse-
quences or backgrounds,

A person [rame takes five atinbutes: |p-type], [name], |age], [sex]. |occupation]. and
[address|.  Here, [p-type] indicales a type of person and [address| takes a poinier 1o a
place [rame. A place [rame lakes four atiributes: [prelecture], |city], [section]. and
[number|. A time frame takes four atrributes: |yvear|, [month|, [day|, and |clock].

4 Summary Generation

We use an augmented transition network type of grammar to produce summarics. A
summary 15 gencrated by combining what are in Main-cvent, Conscquence, and Back-
ground.

The networks for verbalizing scenes and participants contain many oplional rules.
That 15, scenes are optional, except @ Maim-cvent. Within a scene, 1ls participants or con-
siituents arc optional. Within a constituent, many ol its members are oplional. Thus, we
can generate a varicly ol phrases and sentences using them. together with the transfor-
malion rules in the postprocessing process. For instance, X stabs ¥ can be changed to:

i, (A 12 years old boy stabs a man of 52 vears old.)
S A EAAT
{A boy in the 6th grade stabs Suzuki, a salaricd man.)
and many others using the network for Person. When we use a passive transformation,
the last sentence is changed to:
DRI A AR A Y AT,

{ Tare Suzuki, a salaricd man, is stabbed by a boy in the 6th grade.)

A R R B

The followings arc actual summarics produced from Article 1.

Summary 1

Summary 2
R
Summary 3 S BPEEE

Summary 1 is produced using Main-event only with obligatory cases for the verbs He
Zoand 5. Summary 2 used optional cases for Place and Time, and a passive transfor-
mation in the posiprocessing process. Summary 3 chose Maim-event 1, Backgroundl, and
Consequencel. We say that the shortest summary we can produce inour system is
roughly equivalent o a headline in a sassho-jiken.

A weakness of the syslem lies in 115 analylical power for analyzing scnitences and
expressing them in the frames used. Interestingly, however, the weakness looks like
strength producing practical summaries. When we get a summary by sentence extraction,
the sentences picked up tend to lose structural integrity as a text, ‘wholengss™ or com-
pactness in the content and smoothness as a discourse.
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The summarics produced by our system, on the other hand. look smooth as they arc
penerated from the scenes and inelude some important sentenees through the use of eluc
words or phrases, though this measure was 2 compromise to make up a fault in sentential
analvsis. The summaries are also acceptable mm content as they are compact and cover
the main event eccurred and 1ts surrounding actions and stales.

5 Conclusion

Texl has its own structure. [ may be possible 1o gel a summary by senience extraction
from it, But we are unable to get a short summary by the sentence extraction, The Article
I is typical news for a sassho-jiken, but even when we choose the first sentence, the
summary exceeds 30% of the original text. On top of it, we are unable to produce cohe-
sive and coherent summarics by extracting sentences. We never reach the level of human
summarizers, however the methods we employ in this dircetion.

It is impossible to get a summary that resembles to the one by human beings without
understanding and reorganizing the onginal text. Our system iniends to implenient sonie
processes n this dircction. But of course, this 15 a problem casier stated than imple-
nmented and in fact we had to make the big compromise in implementation: when we
failed 1o analyze a sentence, we chose the whole sentence as either a consequence or a
background and used it Lo produce a summary. We encountered a number of other difli-
cultics, o: Tor instance, it is obvious that the [rames are unable to grasp complex hu-
man relations {e.g., social as well as kinship relations among the persons involved).
Nevertheless, the summaries are coherent, within the limitations, and the system shows g
good way of understanding and generating sentences for sassho-jiken’s.
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