An Experimental Discourse Structure
Analyzer

ABSTRACT

An experimental analyzer for Japanese text which extracts “discourse struc-
ture” that expresses rhetorical and logical relation between sentences in the
text.

We formalized the constraints on the discourse structure detected by rhetor-
ical expressions in the text, and the preference rules to the local structure
depending on the occurrence of predefined surface expressions such as con-
nectives.

Features

e Description for Discourse Structure
The 24 “Rhetorical Relations” are defined for discourse structure descrip-

tion.

¢ Segmentation Rule

“Segmentation Rules” capture the relations between Japanese surface
rhetorical expressions and the global constraints on the discourse struc-

ture.

o Thinking-flow Rule
“Thinking-flow Rules” are preference rules which express local constraints

on the sequence of rhetorical relations and sub-structures.
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Figure 1: Configuration of the Discourse Structure Analyzer
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Example Text
O.Miyagi’s “An Essay on Sleep (It ) i2>v2T)” Chapter 2.

1: The quantity of sleep (X9 D&) is a measure of amount of sleep. 2:
The quantity (&Y O&) is (id:topic-marker) defined by the product of
the length of sleep (lR Y P& &) and the depth of sleep (MR H DIEX). 3: So
(L72%%> T), deep sleeps can make the quantity (HE D ® &) much even in a
short time. 4: The length of sleep (IR H @& &) depends on the age. 5: Ba-
bies sleep almost all day. 6: Five-year-old children sleep about half day,.. ..
7: That is (T D &), it shows that (~%/RL TV ¥ 7) sleep and growth
closely relate each other. 8: The depth of sleep (BR ) D) used to (LLAT
1¥)  be examined by .... 9: Nowadays (4 Td), the brain waves or motion
of eyes tells us the depth. 10: In such ways (Z @ & 9 % }5¥k), we can observe
the alteration of the depth of sleep (HRY) D). 11: As a result of (Z®
¥5%) the observation, we got the following facts .... 12: In the beginning
of sleep, we fall into a deep sleep. 13: Then, the depth of sleep changes to
shallow, .... 14: After a couple of repetitions of this change, we wake up
after about 8 hours sleep.

Discourse Structure

<Sp> <SP>: Supplementation Relation
<AP>: Append Relation

<CT>: Constrast Relation

<SR>: Serial Connection Relation
<PA>: Parallel Relation
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Figure 2: Discourse Structure for Example Text
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Discourse Structure Analysis 1

(" Japanese Text (Input) h
1: The quantity of sleep is a measure of amount of sleep.
2: The quantity is defined by -~ .
3: So(L7cA%> T), =+,
7.: That is (= 0) < Lid),itshowsthat (~ % RL TWE §) -
10 I such ways (=0 £ 3 2 FH) -
11:_As aresult of (Z DFER) -
. : 7
Relation Example
<NG> but (72 H%)
Rhetorical negative connection though (L #» L)
R Relation Rule <EG> example for example (7= & X 1)
Rh;tc[»rltc.a Analysi - mmm - mm - — - <PA> parallel at the same time ([Fl8F(2)
elation Analysis No.of Relations: in addition (& 51Z)
24 <CT> contrast however (—7)
No.of Entries: <SR> serial connection | as aresult of (% D#ER)
about 800 <SP> supplementation { of course (655 A)
\ 4
. N
[ Relation Sequence ) 5 (gR>3 «++ 6 <SR>7 -+ 9 <AP>10 <SR>11 +--]
J
Segmentation Rule ( global )
i< Rule 1>
Sent-N Sent-M  Sent-L
o AL RBRH ee. ‘... Altee-e BRA coe onn
Segmentation e | Lo N@ <SP>[N+1:-- M1 <RH> ([M <SP>[M#1 - L-11'1L -
Segmentation process < Rule 2>
captures the global Scj?)};;ni }ff{?:;M
Giacourss siructures (used to) §*_(nowadays)
: vt [Ne*M-1]1@ <CT> ( M-+
N ™
1 [, ] :Sentences enclosed by brackets must be i
1 grouped together as a sentence block.
: @: The position can not be a boundary of a :
\ sentence block 7
-~ -

N I —

Restricted Relation Sequense

[1e2@<SP>[3]<RH>([4<SP>([5 ¢ 6<SR>7]]<PA>[8]@<CT>9<AP>10<SR>11 ¢ 12 ¢ 13 ¢ 14]
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Discourse Structure Analysis 2

Restricted Relation Sequence

[1e2@<SP>[3]<RH>([4<SP>[5 ¢ 6<SR>7]]<PA>[8]@<CI>9<AP>10<SR>11 ¢ 12 ¢ 13 ¢ 14]

* <SP>: Supplementation
Candidate Generation <RH>: Rephase

<SR>: Serial Connection
<PA>: Parallel

<CT>: Contrast

€ no explicit relation

Y

( Candidates of Disourse Structure

(1 e (2<SP>(3 <RH>(4 <SP>(5 ¢ (6 <SR>(7<PA>(8 <CT>(9 <AP> (10 <SR>(11 ¢ (12 € (13 & 14N
(1 (2<SP>(3 <RH>(4 <SP>(5 ¢ (6 <SR>(7<PA>(8 <CT>(9 <AP> (10 <SR>(11 ¢ ((12 £13)e 14NN
(1 e (2<SP>(3 <RH>(4 <SP>(5 & (6 <SR>(7T<PA>(8 <CT>(9 <AP> (10 <SR>((11 ¢ 12) e (13 ¢ 14N
(1 & (2<SP>(3 <RH>(4 <SP>(5 & (6 <SR>(7<PA>(8 <CT>(9 <AP> (10 <SR>(((11 ¢ 12) € 13) & 14)))HM)))
(1 & (2 <SP>(3 <RH>(4 <SP>(5 & (6 <SR>(T<PA>(8 <CT>(9 <AP> ((10 <SR>11) ¢ (12 € (13 ¢ 14N

\
Thinking-flow Rule ( local ) . <AP>
' <RH3, !
<AP> P)<SR> - -1 _’__’_,5 P E
Candidate Reduction fmmed  <RH> P)<AP> - -t~ - :
<RH> P) ¢ TS N o
<CT> P)<SR> - -1 : 1
<PA> (P<AP> -+ -1 ' SR <RH>
<SP> (P<RH> -~ *r” - ’
y
Dicsourse Structure for Example Text
((1 € (2<SP>3)) <RH>

(((4<SP> ((5 € 6)<SR>7)) <PA> ((8<CT>9) <AP> 10)) <SR>(11 <RH> (12 £ (13 ¢ 14)))))
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