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Abstract

A generation of texts o justify some opinion requires
clear expression of the system’s standpoint and beliefs
along with the proper strategy for structuring text. We
call these kinds of texts Argument Tezis. This paper
is intended to investigate the argument strategy for the
coherence of Lext and definite expression of standpoints.
Moreover, we developed the argument text generation
system, Dulcinea, using this argument strategy.

This strategy is plausible for the multi-paragraph fext
generation in a very narrow domain, but we believe that
it is one of the answers to the question: “What relations,
plans and schemas are necessary to support the planning
of coherent multi-paragraph texts?”,

The system generates text to justify an argument goal,
The text, which reflects the standpeoint and the judgment
of the system, is represented by an FTS (Functional Text
Structure). The FTS represents not only the semantic
contents of the argument but the system’s standpoint,
the judgments and the linguistic constraints.

1 Introduction

Natural language generation systems produce various ut-
terances: from single sentences in a dialog to coberent
paragraphs. In recent years, the volume of text gener-
ated in text generation rescarch has increased. Many
natural language generation systems are able to gener-
ate multi-paragraph texts. The quality of these texts is
also improving. The center of research is shifting from
linguistic realization, which deals with linguistic forms,
to structure planning, which produces semantic struc-
tures to attain the system’s communicative intention,
Not only the propositional content, but also the writer's
intention and viewpoint are being focused on.

The multi-paragraph texts written by humans are ap-
propriately structured to present their intentions effi-
ciently, and to develop the topics according to their be-
liefs, interests and viewpoints. These properly structured
coherent texts are able to express judgments and atti-
tudes on topics based on the standpoint of the author.
By computer, however, it is difficult to produce coherent

‘Mitsubishi Electric Comerationf
5-1-1, Oofuna, Kamakura, Kanagawa 247, Japa.nT

texts. Therefore, it is necessary to consider coherence
and appropriate structure planning for generating high
quality multi-paragraph texts by computer.

Especially, the generation of texts to justify some opin-
ion requires clear expression of the system's standpoint
and beliefs along with the proper strategy for structur-
ing text. We call these kinds of texts Argument Texls.
This paper is intended to investigate the argument strat-
egy for the coherence of text and definite expression of
standpoints. Moreover, we developed the argument text
generation system, Dulcinea, using this argument strat-
egy.

Section 2 illustrates the features of the argument fexts
and gives a brief description of the belief contents, the
plans to generate semantic contents for each constituent
of the argument texts, and an abstract text structure
form called FTS (Functional 'Text Structure). Section
3 describes an overview of the Duleinea argument fexts
generation gystem. The system has four processes: gen-
erafing the semantic contents of arguments, organizing
linguistic text structure with argument strategy, sen-
tence level organization for orders and connections, and
realizing texts. Section 4 gives an example of argument
text generation.

2 What are Argument Texts?

2.1 Features of Argument Texts Writ-
ten by Humans

An argument text is & set of sentences in support of some
opinion. They are generated according to some argument
strategies, in order to persuade the reader to agree with
the opinion. An argument siralegy based on linguistic
knowledge is useful to generate effective text to persuade
the reader. As a manner of showing the justification of
an opinion, for example, some texts give a simple but
forceful sentence while others spend paragraphs in ex-
plaining the detailed grounds step by step. In addition
to how justification is given, it is important to reinforce
the argument with related topics. Adding examples to
the grounds increages the persuasiveness of & text, More-
over, & technigue in which a text mentions an expected
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oppasing argument and refutes this argument is an ef-
fective way of persuasion.

Az mentioned above, giving not only the grounds for
the conclusion, but alse developing topics with examples
and opposing arguments persuades the reader more eof-
fectively. Such a text must reflect that the writer holds
a consistent attitude from a specific standpoint to the
topic. An argument text may become vague and net
clearly state a view if it does not show a consistent at-
titude by the writer. Thus it is important te reflect a
writer’s consistent attitude in natural language expres-
sions by considering the coherence of the text.

2.2 Related Work in Text Generation

In his research, Hovy developed a system|Hovy 1988}
that achieves various pragmatic goals to convey mere
mformation than that contained in the literal meanings
of words. This he did by setting rhetorical goals as inter-
mediate goals between the pragmatic aspects of commu-
nication and the syntactic decision of the text generator.
As a result, & single semantic content can produce a vari-
ety of texts which reflect various conversational settings
in varicus ways,

Hovy's purpese was to connect wide-range pragmatic
aspects Lo natural language expression by various con-
versational settings and rhetorical goals. His work was
successful in this point, but did not give a concrete strue-
turing method to make texts coherent. According to
Hovy[Hovy 1990b], one of the unsolved problems in the
field of generation by computer is what relations, plans
and schemas are necessary to support the planning of ca-
herent multi-paragraph texts. We investigate this prob-
lern in the narrow demain of the argument, which we
choose as one of the applications of multi-paragraph text
Zeneration.

To solve our problems, we investigated the follow-
ing: what semantic content affects the reader, what text
structure should we organize and how should we rep-
resent the text structure efficiently. As a result, we de-
scribed various argument strategies on three levels. First,
the plans for generating the semantic content of sach con-
stituent of the argument texis. Second, the prescriptive
lnowledge for organizing the linguistic text structure by
combining the constituents. Third, the representation
form of the local relations between adjacent sentences
that holds within the argument texts.

Many text generation systems employ a model for dis-
course structure. RST{Mann and Thompson 1987] and
Schema[McKeown 1985 are typical examples of 2 model
for generating a coherent discourse structure. Mann and
Thompson formalized a set of about 25 relations suffi-
cient to represent the relations between adjacent blocks
of text by RST. McKeown’s schemna represents the struc-
ture of stereotypical paragraphs for describing objects,
and selecting the proper schema from her four schemas

enforees this coherence. The schema that describes the
typical format of argument text is suitable for our sys-
tem’s generation process, because it is driven by one
global intention (i.e. insisting the system’s standpoint
effectively), and it completes the multi-paragraph text
without any interaction with the user. In fact, Dulcinea
uses the schema-like knowledge to generate the semantic
contents of the text and to organize the text structure.

By schemas, however, it iz difficult to represent the
local relations between adjacent sentences within the
blocks. We represent the relations between adjacent sen-
tences with the RST-like representation form, ealled FTS
(Functional Text Structure). The plans for each con-
stituent of argnment text generate the semantic contents
and each lingnistic structure which is represented by the
FT'8.

2.3 Generation Process of Dulcinea

The following is a brief review of the generation process
of Dulcinea. At first, we sef the standpoint of the system
by giving it an argument goal. The system’s standpoint
is whether some states of affairs are good or not good.
These are the only possible judgments of the state of
affairs. Dulcinea makes the semantic contents of an ar-
gument justify the given argument goal according to its
beliefs, and represents them with a data structure called
the Argument Graph. Then, the argument sirategy on
linguistic text structure is applied to the argument graph
to organize an abstract text structure, which is repre-
sented by the FTS, The FTS represents not only the
semantic content, but also the text structure, according
to the standpoint of Dulcinea, and the belief necessary
to generate the persuasive argument text. The FTS pro-
duces vatious surface syntactic text structures. Finally,
the best text sbructure is selected and used to form nat-
ural language expressions.

The rest of this section describes Dulcinea's belief con-
lents, gives an argument graph for representing semantic
contents, and gives the FTS representation form of the
text structure.

2.4 DBelief Contents and the Argument
Goal

Dulcinea’s standpoint, which is set by the given argu-
ment goal and system beliefs, is the basis of the argu-
ment. The beliefs consist of three types of belief con-
tents: Fact, Ruleand Judgment. Every element of Frct
is a belief that Dulcinea believes to be true in the real
world. Every element of Rule is a causal relalion between
two states of affairs. Every element of Judgment is a be-
lief content that the system regards as good or not good.
Figure 1 is an example of beliefs,

We give one of the three kinds of modal expressions,
defined by the judgments in the table below, for the state
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Figure 1: Contents of the Beliels

of affairs to the system as the argument goals. In the
table, A means some state of affairs, and A means the
negative state of affairs of A. If a judgment g(A) exists
in the system's belief, then the system believes A to be
gol:ld.

Correspondent
| Argument goal | Assertion Ju@
[ must{d) | tmust be A ng(A)

hblA) It had better be 4 | g(d)
mag(A) It may be 4 —mg(A)

Dulcinea converts the given argument goal to the cor-
respondent judgment, and shows that this judgment is
supported by its beliefs.

2.5 Constituents of the Argument Text

The argument texts consist of the grounds for the argu-
ment goal, the expected opposing arguments, its refuta-
tion and the examples. The plans are prepared for each
constituent to generate ite content. A brief description
of the constituent follows.

+« Argument goal

The argument goal is given to the system fist. It
provides the system’s standpoint. It is the conclu-
sion of the text, which is mostly placed at the end
of the text.
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Ex. 1 ..
enforced.

» Ground

. Therefore, the two-way lane ' must be

The grounds are necessary to justify the argument
goal. The type of argument goal and the beliefs
are uzed to select the proper plan for generating the
grounds. The plans that are very restricted based on
the reasons for the states of affairs will be described
in detail in Section 3. An example of the grounds is
given below,

Ex. 2 Because the bus service sfops if a two-way
lane is not enforced, ...

* Opposing argument and its refutation
Showing the grounds is enough to justify the argu-
ment goal. But, add to this any expected opposing
argument and its refutation inereases the persua-
siveness of the text. The system adds the pseudo-
ground of the opposite argument goal as the oppos-
lnglazgument, and points out that it is incorrect by
refuting it.

Ex. 3 Indeed enforcing the two-way lone seems to
be dangerous for pedesirians, but they are safe if the
buses turn their lights on.

+ Example

The argument text with the example is more per-
suasive,

Ex. 4 For czample, the number of passengers using
the bus decreased, because the two-way lane was not
enforced.

2.6 Argument Graph

The semantic econtents Lhat consist of the above parts are
represented by the argument graph. Figure 2 is an exam-
ple of the argument graphs, which insist the argument
goal *The two-way lane must be enforced”,

Each node in the graph represents a state of affairs.
Ng in the nodes indicates that the state of affairs is
regarded as no_good, and af indicates that the system
assumes that this is troe. Nodes (2)~(3) with the as-
sumed node (1) represent the grounds for justifying of
the argument goal. The cause link in the graph means
a general causation, and the p link is used to repre-
sent the assumed node. The term in the node (2
enforce(two-way-lane;0) iz the negative state of af-
fairs of enforce(two-way-lane). The system regards
node (5) as no_good and node (2}, the negative state of
affairs of the argument goal which causes the no.good
state of affairs; as node %E} Therefore, this causal re-
lation is the ground for the argument goal. The anti
link means the linked graph has contents opposite to the
ground, and the deny link shows that the node seems to
be caused, but is denied by the linked graph. The details
of the ground, the opposing argument and the refutation
of it are given in Section 3.

VA two-way lane is a lane which allows buses Lo drive the wrong
WAY Up & one-way street,
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Figure 2: Argument Graph

2.7 A Structural Gap between the Ar-
gument Graph and a -Linguistic
Text Structure

The system realizes the semantic contents by natural lan-
guage expression. However, the semantic text structure
does not always correspond to the linguistic text strue-
ture. The various relations in the argument graph such
a5 causation, temporal sequence, condition and assump-
tion are expressed by various natural language connec-
tive expressions by considering the system's standpoint
and beliefs. The direct realization of the propoesitional
content makes for unnatural text. Therefore, the system
must consider the judgment in relation to the proposi-
tional content and the role of the block that the propoe-
sitional content is placed on such as the grounds and the
opposing argument, One of the correspondent natural
language expressions to the argument graph in Figure 2
iz given below.

Ex. 5 If the ome-way system is infroduced inio a
streetyyy, and @ two-way lone is not enforced in the
streeliy) then the route of the bus servier changesy,, the
number of pussengers decreasesyy, and, unforfunately,
the bus service eventually stops (5.

Indeed enforcing the ttw-mu;.r(hmem seems to be dan-
gerous for pedestriansyy, buf they are safepey if the
buses turn their lights ong), even if the two-way lane
is Eﬂfdmﬁdtp}, ’

Nedes (2)~(5) are linked by the cause link, but the sur-
face expressions connect them naturally in a variety of
ways. In (3), "unfortunately” is used to express the
writer’s negative attitude, this word communieates ef
ficiently that nodes (2)~(5) are the grounds. The ex-
pression "Indeed ~ seems fo be ~" and "even if ~* are
used, because (6)~(7) represent content that opposes the
argument goal. These are denied by (8)~(10). Simce
(6)~(10) have a different content from (1)~(5), two sep-
arate paragraphs are formed,

All these things make it clear that the surface natural
language expression reflects the system’s standpoint and
beliefs besides the propositional contents. However, since
there is a gap between the semantic contents and the

natural language expression, the direct realization from
the semantic data siructure needs complicated process-
ing because their is too much information to be referred
to and a large variety of decision orders. To realize the
proper expressions, as in the example above, it is nec-
essary to not only refer to the relations between each
state of affairs, but to consider how the partial structure
relates to the whole text. A limited natural language ex-
pression is likely to be realized to avoid complexity, and
such expressions cannot affect the reader,

In the early stages of the generation process, the orga-
nization of the linguistic text structure based on the [in-
guistic strategy for the argument is important to realize
the persuasive text, which utilizes the rich expressiveness
of natural language. The linguistic strategy consists of
the prescriptive descriptions of the developing topics and
the local plans for each constituent to represent the local
relations. In addition, we need the abstract representa-
tion form to represent the text structure generated as a
result of structure planning,

2.8 FTS (Functional Text Structure)

We introduced the FTS as the abstract representation
form. The FTS is able to represent information such as
the writer’s judgments, necessary to generate coherent
text, and to reflect the writer's standpoint besides the
propositional contents. Both the local relations betwesn
the states of affairs and the global construction of the
Eext are described together.

FTS is a text structure representation form which rep-
resents the functional relations that hold within a piece
of text. PT5 consists of the FTS-term, order constraints
and gravitational constraints., The order constraints and
the gravitational constraints are optional,

FTS-term: The data structure that represents func-
tional dependencies that held within a piece of text.
FTS does not fix the order of the sentences.

Order constraint: The constraint of the order between
two sentences. The order constraint 5152 means
that the text in which sentence 52 comes after sen-
tence 51 is preferable.



Table 1: Attribute Labels in the FTS-term

Tabels Description of attribute
thesis conclugion of the FTS-term
reason || A reason of the thesis

antit W An opposing content of the thesis
crecog || A cause of the thesis

exampl | An example of the thesis

Gravitational constraint: The constraint of the dis-
tance between two sentences. The gravitational con-
straint §1-52 means that the text in which sentence
51 is near sentence 32 is preferable.

Table 1 is a list of attributes to describe the FT5-term.
These attributes take the FTS-term recursively as its
value except thesis that takes & belief content as its
value,

FT3 produces various surface fext structures by decid-
ing the order of the sentences, and whether to connect
two adjacent sentences or mot, as well as the type of the
connectives, The order of the sentences and the con-
nection of the adjacent sentences is important to make
the text comprehensible. Qhur system is able to generate
coherent text in regards to sentence order and connec-
tion by selecting the best surface text structure from the
structures that FTS can generate. The selection is based
on criteria we will describe later,

3 Overview of the System

The argument text generation system Duleinea consists
of the four modules described below.

# Generation of semantie contents of argu-
ments
This module ereates a data structure called an Ar-
gument Graph which represents the semantic con-
tent of arguments to justify a given arpument goal
according to the system's own beliefs,

» Linguistic organization with argument strat-
2y
This module creates an FT'S from a given argument
graph using linguistic knowledge. The FTS repre-
sents & whole text structure.

# Clause level organization of orders and con-
nections
Each leaf node in the FTS corresponds to a clause

in natural langoage. This module adds order and
connection information from each clause to the FTS.

M leiﬁaﬁnu of texts

To realize natural language text from the FTS, ap-
propriate words are selected. Tense, aspect and
mood are fixed in this module.

These four modules are conmected in sequence (Fig-
ure 3). Details on each module are described in the rest
of this section.
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Figure 3: Dulcinea’s Architecture
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3.1 Generating Semantic Contents of
Arguments

This module creates an argument graph which represents
the semantic content of the ar t from the given
goal. The module refers to a knowledge base which con-
tains the system’s own beliefs while creating the argu-
ment graph.

As described in the previous section, an argument con-
sists of three different parts: grounds for the argument,
refutations of the opposing arguments, and examples of
the arguments or refutations. Ewery argument has at
least one ground argument, whereas refutations of the
opposing argument and examples are optional to the ar-
gument. We will deseribe the procedure for ereating each
part and combining those parts into one argument.

1. Generation of grounds

The procedure for creating ground differs according
to the type of goal. The procedures are as follows.

(a) goal type 1 (must, kb)
The module searches a reason for believing a
judgment corresponding to a given goal. H
there is a rule in beliefs which predicts a result
state ‘B from a state A, and state B is believed
to be good (g{B)), then state A is also believed
to be good {g{A}).

Ay, Agy oy Ay = B A—ir-“’-ﬂa"*:dn = B
Az~ Ay Az~ Ay
9(B) ng(F)
g(A1) ng( A1)

In the course of applying these schemas, states
Ay ~ A, are proved by applying rules back-
ward, If those states canmnot be proved by
the schemas below, the module assumes those
states bold in its belief.
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Figure 5: Generation of Refutation of Opposing Argu-
ment

.Alrﬂﬂs'":ﬂn = B
Ay~ Ay
a7

The result of application of rules is represented
in an argument graph. Figure 4 shows an ex-
ample.

(b) goal type 2 {may)

A pgoal of the form may(A) corresponds to a
judgment —ng({A). We cannot obtain this type
of judgment using the schema above. we de-
fine the semantics of -ng(A) as follows, “There
seems to be grounds for a judgment —ng(A).
But, in fact, there is a refutation to the argu-
ment”

This idea is also used in the creation of refuta-
tions of an opposing argument.

2. Generation of oppesing arguments and their

refutation

An argument A; whose goal is contrary to the goal
of argument A; is called an opposing argument of
Az, Its goal and its opposing argument’s goal are
listed below.

A ent goal Opposin
musi{A) (= ng(A)) W{ALS‘[A%

hb(A) (= g(A)) ng(A), g(A)

The module creates the pseudo-ground for the goal
oppesing the original geal. Find, then, creates
the refutation to the opposing argument. Figure 5
shows an example of the refutation of the oppesing
argument.

3. Generation of examples

We define a pair of facts which are unifiable to a rule
as an “example” of the rule. By attaching examples
to the rules in an argument, we can reinforce the
argument (See Figure 6).
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Figure 6: Generation of the Example

3.2 Linguistic Organization with Ar-
gument Strategy

This process applies same linguistic argument strategios
to an argument graph and constructs an FTS of an arpguo-
ment text. Since the argument graph expresses only the
semantic content of the argument, the structure of the
greph is independent of the natural language expressions
o be gengrated. Therelore, in order to generate the ar-
gument text, the argument graph should be translated
into the FTS, which can be transformed into suitable
natural language expressions.

First of all, basic constituents in the argument graph
such as the ground, the example and the refutation of
the opposing argument are recognized. Then the order
of these constituents i decided according to the prescrip-
tive knowledge. The order is described using the order
comstraints of the FTS.

For instance, the opposing arguments are placed before
the argument goal. The examples are placed after the
ground. The ground is realived earlier than its opposing
arguments and refutations of it.

Al the same time, each constituent is transformed
into the FTS-term according to the transformation rules.
These constituents which cannot be used for the argu-
ment or would make the text unnatural are ignored.

The following shows the transformation rules defined
for each constituent of the argument graph.

l. Generation of the ground

A causal relation in the argument graph is trans-
formed into a new term which has a pair of labels
cause and result. [fthe causal relation has precon-
dition link p, then the content of the precondition
with a label p_cond is added to the term. For exam-
ple, the argument graph in Figure 4 is transformed
into the following FTS-term. The FTS-term which
represents the ground for the given argument goal
has an attribute fta_type and its value main.

[thosis=[set={
[thesis=[p_cond=enforce{two-way-lana),
cause= enforce(two-way-lena;0),
result=change(bus=-routel]l],
[thesiz=[canse= change{bus-routae},
result=decreass %pau enger)ll,
[theeis=[canse= decreasa ssngar),
result=abolish{bus-servica}]11}],
Ite_type= main]
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Figure 4: Generation of the Ground

2. Generation of the opposing argument and the
refutation of it

The FTS-term which represents the opposing argu-
ment is generated with a label anti £ in the FTS-
term which represents the ground. The contents of
the opposing argument in the argument graph are
transformed into the FTS-term in the same way as
the transformation of the ground part.

The FTS-term which expresses refutation of the op-
posing argument has an attribute fts_type with the
value antideny. The following shows the FTS-
term corresponding to the argument graph in Fig-

ure 5.

[ecm{
[thesis=ti:...,
ft3_type= main]

[thosis=t2: [Eheugh=enforce(tuo-way-Iana),
assume=turn-on(lights),
resultadangarons (padestrian; 0],

anti_t=t3: [thesis=
[seon=
[thesis=
[zangemsntorce(two-vay-lane),
result=dangereus (pedestrian)]]]],
itaﬂypa-mti_dmﬂ

ordar copstraints: ticed, £a<el

4. Generation of the example

The FTS-term which stands for the example of the
ground is generated with the labal exampl in the
FTS-term expressing the ground. The FTS-term
that corresponds to the argument graph in Figure 6
15 as follows.

[thenis=
[though=enforce(two=v
agsums=turn-oh{lights},
result=dangerous(pedestrian;o)],
exanpls
[thesin=dangercus(pedestrian, Londsn:0),
eracog=[rat={
[thesis=enforce(two-way-lans,London)],
[thesis=turn-on{lights,Londsn)] 3111

~lans),

3.3 Clause Level Organization of Or-
ders and Connections

This module defines the connection relation of each sen-
tence in a given FTS, and generates the surface strocture
of a whole text. In general, a number of surface strue-
tures can be generated from one FTS. In order to gener-
ate one plausible surface structure, the module processes
the FTS in two steps.

Table 2: Criteria for Connection Relation

|Dmlhnl'lmeyl.lul
|

‘The depth of A memory stack showld be
shorter,

( Famber of bud dependency
structisres

The mumber af bad dependency stmue-
bases gheitld be ler in o Boxt,

Struchiral Splarity

The str af the surface text ok
be almilar to the FTS.

MHumber of commectives with
nagative statementa

Mot mere than bwo connectives Lo [ntro-
duce nagative statement should appene
i & sentemoe.

| Mimber of connectipg Lwa
clauses

Two donses ghould nod be connected
mobe then & certain mumber of times.

| Gitavilalionnl consiraint Two sentences under Lhe gravitational
conatraint should be placed closs.
| Btability of topics Sentences should be erdured so as not to

change Lhe topic frequently.

Connecting bwo implications

Twa implications A—B and B—0O
sheould bie reslized in this ceder

Bentence ordar similarity be-
tween the ground and the

santence order of the example
should be sienllar b0 the ground.

| amample

1. Generates every possible connection relation from
the given FTS.

2. Evaluates those connection relations based on the
eriteria in Table 2, and chooses the best connection
relation.

Using the criteria for connection relation in Table 2,
the module adds an order attribute which represents
sentence order and a conn attribute which represents the
connection of two sentences to the FTS. The surface ex-
pression for connectives are specified by the type of the
connections (Table 3).

We illustrate the criterion for the bad dependency
structure wsing the FTS below.

[thasis= %1
anti_t= t2
axampl= t3]
t2 < vl, t2 < t3

In this case, we can generate sentences in two different
orders.

1. t2<tlctd
7, 283011

Figure 7 represents the dependency structure of each
text. Since dependency structure 2 does not have direct
dependency between t2 and 3, the reader cannot find
the semantic dependency of £3 when 3 is reached while
reading this text. They can find the semantic depen-
dency only after reading through t1. This means that
the text in order 2 is much more diffieult to understand
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Table 3: Type of Connections and Their Fxpressions

! deduction s | shitagatiedolara yoile yaen,...
i ¢ | ~bkara,~node,...
,  causstion 5 ekl L
¢ | ~Lame,~[ren youhei),...
FRASSE # | mazenarassbaradeans foiuncha-~karadeara,...
| 5 -
 development || & | surala, ..
o | ~toseren voaked),...
negationl & shllmifdm..
o} g
| negation? LT
[ o | ®
Jjuxtaposition || & | mata,... -
o | maghd,... _
[ L & | caforbnjissni,...
= =
generalization s | honoyound
5 =
preseniation 5 | fjust placed continuously]
I < [~
fmplbeation [H E!
¢ | marsbarehata,...
addition % | x
¢ | te,[ren youkel),...
canceRtion | x
| temotnboessbermd,. ..
s:separale
creonnect
1 t2 t1 t3
wad
depardancy
2, 423 t1

J

Figure 7: Dependency Structure

than that in 1. We call the dependency structure in 2
the bad dependency structure.

In evaluation of the bad dependency structure, order
2 is preferred to 1, and the attribules’ values become the
following.

[thesis= t1

anti_t= t2

exampl= t3

order= [2,3,1],

conn= [{negationl,s),{example,s)]]

3.4 Realizing Texts

This process realizes the content of the FTS added erder
and conn attributes in terms of natural lanpuage ex-
pressions. The FTS with order and conn is the fres
structure which represents the syntactic structure of the
whole texl, The leaves of the tree structure are realized
as clauses. Syntactic structural relations which held at
a higher lavel than clauses, such as the relation betwesn
clauses and the relation betwesn sentences, have already
been generaled by adding order and conn to the FTS.

For each term in the tree structure, lexicons corre-
spond to each object in the term. Here, suffixes ex-
pressing the functions for each object, tense and aspect
expressions of predicates and the system's judgment ex-
pressions are all decided. Then, connectives which rep-
resent the relations between terms are determined by
Table 3.

Among the causal relations between terms, those that
have been described as a rule in the beliefs are repre-
sented as an “implication”, which is a strongly depen-
dent connective relation., The following rule in the belief

change(bus-route)=rdecrease(passenger)

will be realized “If the bus route is changed, the passen-

s decrease.” The relation between thesis and reason
ﬁcribed in the FTS-term s represented as a “deduc-
tion”, which is & weakly dependent connective relation.
For instance, the FTS-term:

[thesis=muet(enforce(two-way-lane)),
reagon=abolish (bus-sarvice)

will be expressed “The bus service will be abolished.
Therefore, a two way lane should be enforeed.”

4 Example

In this section, we show an example of Dulcinea’s argo-
ment. The beliefs used for the argument are shown in
Figure 1.

When the argument goal

must {cont=enforce(obi=two-way-lane}),

which means "The two-way lane must be enforced.”,
is given to Dhlcinea, it generates the argument graph
shown in Figure 9 according to the beliefs.

Then this argument graph iz transformed into the
FT35, to which information on sentence order and con-
nectives are added afterwards. The FTS with these two
kinds of information is shown in Figure 10,

From this FT5 structore the argument text shown in
Figure 8 is realized.

5 Conclusion

We have described the argument text generation system
Dulcinea, which generates text to justify the argoment
goal, The text, which reflects the standpoint and the
judgment of the system, is represented by the FTS. The
FTS represents not only the semantic contents of the
argument but the system's standpoint, the judgments
and the linguistic constraints.

In addition to the generation frame-work, we have in-
vestigated the argument strategy to generate coherent
and persuasive argument texts. This strategy is plausible
for the multi-paragraph text generation in a very narrow
domain, but we believe that it is one of the answers to the
question: “What relations, plans and schemas are neces-
pary t:; support the planning of coherent multi-paragraph
texts?™,
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Generated Text

When the one-way system was intro-
duced in Midosuji street, a two-way lane
was not enforced. As a result, the route of
the bus service changed. Therefore, the num-
ber of passengers decreased by 40%. In this
way, when a one-way system is introduced to
a street, if & two-way lane is not enforced,
then the route of the bus service changes,
and this makes the number of passengers de-
crease. Finally, the bus service is abolished.

On the other hand, enforcing the two-
way lane seems to be dangerous for pedestri-
ans. But they are safe if the buses turn their
lights on. Therefore, the two-way lane musi
be enforeed.

383

Translated from Japanese

Figure 8: Argument Text

To generate more coherent and natural texts using the
rich expressiveness of natural language, some user model
and more complicate conversational settings will be nec-
esgary in the future.
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Figure 9: The Argument Graph

[thesis= Iremst[cents enforce[obj=two-way-Lanal],
roason= Z:[set={
1 [thasis= [aat={
1:[ehegin= 1;[wat=(

1:[thagis= [p.comd= 1:{arnforcelobj=one=oay=-systan] afl,

camse® 21 {anforos [objstwo~vay=-lane ,pol=a] ,afl,
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roc, locsHidoaujil £ .ngh ,
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2:[ehanis= {anforcelobj=tue-vay=lane,loc=Hidesuji pol=0] 2313},

ordar= [1,%], comn= [{juxtapesitiom,o)}],
srdar® [2,1], conne [{camsatien,s}]l,
witont= [{loo, Kidesaji}], '

erdar= [2,1], conm= [{camsation,s)]]]},
ordar=[2,1], conn=[(gensralization,s1]],

2i[chesiz= [cnwse= I:{decrexsalokjl=passenger[mod=bua]) af},
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ngl,
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ordor= [1,7), zens= [{juztapoaition,s}ll,
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rosule= {dengarcan[obj2=pedestrian] af ,mgd,
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srdor=s [1], cemn= [11];
ordere [2,1], conm= [(megatieal,s)]] },

ordar= [1,7], cenm= [{chamgs, a)]],

arder= [2,1], comn= [{deduction,s)]]

Figure 10: FT'S with order and conn

attributes




