Talking-NAGATACHO:
A Virtual Dialog System for Politician Agents

MURAKAMI Harumi’ and HIRATA Takashi!

We examine whether it is possible to achieve virtual dialog by constructing Agent knowledge
from human utterance text in newspaper articles. In this research, we formed the following
three hypotheses: (1) “It is possible to achieve Agent virtual dialog by creating associative
representation from human utterance text in newspaper articles”; (2) “Agent virtual dialog
systems created from newspaper articles are useful in understanding topics”; and (3) “topics
related to politics are effective as contents.” We then created a trial virtual dialog system for
politician Agents, called Talking-NAGATACHO. The results of preliminary tests showed that
it is possible to establish virtual dialog in cases where associative representation is created
manually from the utterance text of politicians in newspaper articles, and that the system
can be useful in the understanding of the characteristics of politicians’ utterances and related
topics.
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1 Introduction

Up to now, we have been conducting research and
development on the CoMeMo-Community|[1, 2], a
system for supporting the mutual understanding
and sharing of knowledge among members of a
community. In this system, the community mem-
bers record knowledge using a form of knowledge
representation called “associative representation,”
and provide this knowledge to an Agent that rep-
resents that member, sometimes referred to as the
member’s “virtualized ego.” The Agent monitors
a virtual dialog space; when a word contained in
its own associative representation is selected, the
Agent then approaches the area surrounding that
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word. When the user selects an Agent, the asso-
ciative representations of that Agent are displayed
and read out loud. When the user selects a word
from among the displayed associative representa-
tion, the Agent corresponding to that word ap-
proaches the word again. This type of continu-
ous action is considered an “Agent virtual dia-
log.” Through virtual dialog, the user discloses
his own knowledge, gains an understanding of the
knowledge of others, and adds knew knowledge
to that of others for disclosure. In the CoMeMo-
Community, we tested whether or not it is possi-
ble to conduct an virtual dialog using the concepts
of associative representation and the Agent, and
achieved consistent results. Among the possible
reasons for this are that in the community, there
is a degree of shared background knowledge which
enables an understanding of the associative repre-
sentations created by others, and that members



are able to add their own associative representa-
tions while viewing the associative representations
of others.

In this research, we examine whether it is pos-
sible to achieve virtual dialog by constructing Agent
knowledge from human utterance text in news-
paper articles. In this research, we formed the
following three hypotheses: (1) “It is possible to
achieve Agent virtual dialog by creating associa-
tive representation from human utterance text in
newspaper articles”; (2) “Agent virtual dialog sys-
tems created from newspaper articles are useful
in understanding topics”; and (3) “topics related
to politics are effective as contents”; and created
a trial virtual dialog system for politician Agents
called Talking-NAGATACHO using the CoMeMo-
Community as a base.

In Section 2 of this paper, we provide an out-
line of the trial system, and in Section 3 we discuss
tests conducted using the 2000 general election for
the House of Representatives as topic material.

2 Talking-NAGATACHO

Talking-NAGATACHO is a virtual dialog system
for politician Agents. Talking-NAGATACHO is
comprised of two stages: (1) the construction of
Agent knowledge, and (2) the Agent virtual dia-
log.

Figure 1 shows an outline of the system. In (1)
construction of Agent knowledge, the user finds an
utterance by a politician (a character string con-
tained in Japanese bracketst) ) within a newspa-
per article, and creates an associative representa-
tion for each politician linking the utterance with
a main group of keywords contained in the ut-
terance. For example, let us assume that in a
given newspaper article, it says, “According to A,

O ...0.” In this case, the segment O ... is con-
sidered Utterance 1; the main keywords keyl and
key2 included in Utterance 1 are extracted; an
associative representation linking keyl and key?2
with Utterance 1 “keyl & key2 — Utterance 1”
is created; and this associative representation is
included in Agent A’s knowledge. In (2) Agent
virtual dialog, a series of actions is executed ac-
cording to the basic approach that “when the user
or the system provides a keyword, the Agent with
that keyword contained in its associative repre-
sentation makes an utterance”; this is considered
a virtual dialog. For example, when a keyword
(keyl) is entered, this triggers an utterance by
Agent A, which has keyl in its associative rep-
resentation; another keyword (key2) contained in
that associative representation triggers an utter-

ance by Agent B, which has key2 in its associative
representation. Then, another keyword (key3) con-
tained in Agent B’s associative representation (key3)
triggers another utterance by Agent A. This is the
process of the virtual dialog.

2.1 Construction of Agent knowledge

Construction of Agent knowledge can be carried
out manually using an editor, but it can also be
carried out using an Overlay web browser and a
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Figure 1: Outline of Talking-NAGATACHO.
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Figure 2: Construction of Agent knowledge.

Thinking-space browser, components of the Memory-
Organizer[3,4] (a system for constructing external-
ized memory), using the following procedure.

1. In a newspaper article displayed on the Over-
lay web browser, when a politician’s utter-
ance is selected using a mouse, keywords are
picked up from the selected segment; a re-
lationship is established with the utterance,
and the keywords are displayed on the Thinking-
space browser as an associative representa-
tion.

2. Keywords are added, edited, or erased as re-
quired on the Thinking-space browser.

3. Associative representations are saved on the
Thinking-space browser as Agent knowledge.

The algorithm used for picking up keywords
from Japanese texts is a simple one, comprised of
two processes: (1) extract character strings made
up of two or more successive characters other than

hiragana and special characters; then (2) execute
“stop term” processing. For details, refer to [3, 4].

Figure 2 shows an example of a screen related
to the construction of Agent knowledge. For ex-
ample, in a newspaper article displayed on the
Overlay web browser, if the segment 0 00 OO
O000000000000000O00 O(The first
thing will be to divide the goals of the LDP, Komeito,
and Conservative parties, which account for a to-
tal of 254 seats.)O is selected using the mouse, a
relationship between the keywords “0 0 O (LDP,
Komeito, and Conservative parties)” and “00 0
(goals)” and the entire utterance will be created as
an associative representation (Figure 2(a)). The
group of associative representations created in this
way is saved as the politician Agent’s knowledge
(Figure 2(b)).

2.2 Agent virtual dialog

The Agent virtual dialog is comprised of two stages:
(1) selection of keywords and (2) selection of Agents.
There are two types of virtual dialogs: a manual
mode, which is carried out by the user, and an au-
tomatic mode, which is carried out by the system.

2.2.1 Manual Mode

In the manual mode, the user selects the keywords
and Agents. There are two basic operations car-
ried out by the user:

e When the user inputs or selects a keyword,
the Agent with the selected keyword approaches.

e When the user selects an Agent, one of the
associative representations containing that
keyword is displayed, and the Agent makes
an utterance.

2.2.2 Automatic Mode

In the automatic mode, there is a wide range of
approaches regarding the types of keywords and
Agents selected by the system.

Here, we will simulate a situation in which
“politicians don’t listen closely to what others are
saying, but instead only pick up on the last few
words of another person’s utterance to make their
own assertions.” We designed the following al-
gorithm, in which one Agent makes an utterance
based on a given topic (keyword) and another Agent
then makes a different utterance based on a sep-
arate topic (keyword) that is an extension of the
first topic.



begin
user inputs or selects ‘current keyword’;
repeat
if ‘current keyword’ is found within
an associative representation
not yet uttered by any Agent
then
begin
Agent with an associative
representation in which the
keyword is found approaches;
system selects Agent and
associative representation;
selected associative
representation is displayed;
selected Agent makes an
utterance;
keyword displayed last becomes
‘current keyword’
end
else keyword displayed immediately
before becomes ‘current keyword’;
until all associative representations
are uttered
end.

3 Experiment

3.1 Experiment 1

Purpose We conducted preliminary tests using
the 2000 general election for the House of Repre-
sentatives (June 25, 2000) as topic material.

We examined the extent to which it is possi-
ble to construct Agent knowledge from newspaper
articles and achieve virtual dialog.

Method We constructed Agent knowledge tar-
geting the following two information sources.

e (a) Feature articles on the election in Asahi.com
(hereafter referred to as “asahi.com feature
articles”)

e (b) Articles from Mainichi Interactive News
Selection from June 1 to June 25 (hereafter
referred to as “Mainichi June”)

Six politicians, including the top figures in Japan’s
main political parties, were selected to become
Agents: Chikage Oogi, Ichiro Ozawa, Takako Doi,
Yukio Hatoyama, Tetsuzo Fuwa, and Yoshiro Mori.

We subjectively selected articles related to the
election for the House of Representatives that in-
cluded utterances by the above six individuals,

Table 1: Summary of Agent knowledge created.

Agent asahi.com Mainichi June
number number number number
of of of of
utterances| keywords | utterances| keywords

Oogi 11 18 3 7

Ozawa 10 22 6 12

Doi 10 15 1 1

Hatoyama | 10 19 12 20

Fuwa 10 29 1 2

Mori 4 5 21 26

Total 55 108 44 68

Number of keywords excludes keywords duplicated by in-
dividual Agents.

and constructed Agent knowledge using the meth-
ods outlined in Section 2. After constructing this
Agent knowledge, we conducted trials of the vir-
tual dialog (manual mode and automatic mode).
Construction of Agent knowledge was conducted

by the second author in the case of asahi.com fea-
ture articles, and by a female 3rd year university
student (19 yrs. old) in the case of Mainichi June.
Virtual dialog trials were conducted by the first
author.

Results Table 1 shows a summary of the Agent
knowledge created.

There was a smaller variance in the number
of utterances per Agent in asahi.com feature arti-
cles (SD=2.6) than in Mainichi June (SD=7.9).
It is clear that creating Agent knowledge from
Mainichi June, which contains regular articles, re-
sults in a far greater number of utterances by
Mori, who was Prime Minister at the time, and by
Hatoyama, the leader of the top opposition party,
than from asahi.com feature articles.

When conducting trials in the automatic mode,
it was possible to create virtual dialog to some
degree using both asahi.com feature articles and
Mainichi June. There was a greater degree of in-
congruity in the latter case, however; for example,
utterances were dominated by the Mori Agent,
and topics were occasionally incoherent. This is
possibly due to the variance in the number of ut-
terances by politicians, and to the differences in
utterance content.

Below, we show an example of virtual dialog
trials in both manual and automatic modes, in
cases where the first user inputs the keyword [0
O (economy)|, using asahi.com feature articles.
These trials generally resulted in fairly good vir-
tual dialog. Figure 3 shows an example of the
automatic mode screen.



Example in Manual Mode

1. User enters keyword [0 O (economy)].

(a) Oogi Agent, Ozawa Agent, Hatoyama
Agent, Fuwa Agent, and Mori Agent
approach.

2. User selects Oogi Agent.

(a) Associative representation containing [0
O (economy)] is displayed.

(b) Oogi Agent utterance: [0 00000
ggooooooooobooboooooon
00O00ooo0 (“Although the econ-
omy is finally looking up, it has yet to
demonstrate true recovery.”)O

3. User selects Fuwa Agent.

(a) Associative representations including [0
O (government)] [0 O (economy)] [0
00 (unemployed person)] [0 O (citi-
zens)| are displayed.

(b) Fuwa Agent utterance: [J 00000
gobbooboobooboobooo
gobboobooooouobobooo
00 (“The government is making lots
of noise about an economic recovery,
but looking at the state of bankruptcies
and the unemployed, Japanese citizens
don’t feel that the recovery is real.”)]

4. User selects Hatoyama Agent.

(a) Associative representations including [0
O (economy)] and [0 O (government)]
are displayed.

(b) Hatoyama Agent utterance: [0 00O
goboobobooooobooon
O0000Ooooooooooo (“af
we improve the government, then the
economy will also improve. So why can’t
the government do that now?”)]

5. User selects Ozawa Agent.

(a) Associative representations including [0
00 (LDP)] [0 OO (Secretary Gen-
eral)] [D 00O (revised budget)] [O O
0O (public enterprise)] and [0 O (econ-
omy)] are displayed.

(b) Ozawa Agent utterance: [0 00000
gogooooooboboobooboon
gbooboobobooogooboooo
000000O(“The Secretary General

of the LDP says that a revised bud-
get will be put together in the fall, but
this is simply an addition of traditional-
style public enterprises, and will not
contribute to an improvement in the
economy.”) ]

6. User selects keyword [0 OO 0O (public en-
terprise)].

(a)

Ozawa Agent, Hatoyama Agent, and
Fuwa Agent approach.

Example in Automatic Mode

1. User enters keyword [0 O (economy)].

(a)

(b)
()

Oogi Agent is automatically selected from
among Agents containing [ O (econ-

omy)].
Associative representation including [0
O (economy)] is displayed.

Oogi Agent utterance: [J 00000
gboboooooooobooobooooon
00oO0oooo (“Although the econ-
omy is finally looking up, it has yet to
demonstrate true recovery.”)]

Ozawa Agent is automatically selected
from among Agents containing [0 O (econ-
omy)].

Associative representation including [0

O (economy)] [0 OO (LDP)] [DOO
(Secretary General)] [0 000 (revised
budget)] and [0 00O (public enter-
prise)] is displayed.

Ozawa Agent utterance: [0 00000
gooooooooboooooooa
goooooooooooooooboo
000000O(“The Secretary General
of the LDP says that a revised bud-
get will be put together in the fall, but
this is simply an addition of traditional-
style public enterprises, and will not
contribute to an improvement in the
economy.”)]

Ozawa Agent is automatically selected
from among Agents containing [0 O O

O (public enterprise)].

Associative representation including [0

00O (public enterprise)] and [0 O (in-
terest)] is displayed.

Ozawa Agent utterance: [0 00000

gooboooobobooboboooo
00000000 (“(The economy) will



not improve simply by toying with in-
terest rates and using money for public
enterprises.” )

(j) Fuwa Agent is automatically selected
from among Agents containing [0 O O
O (public enterprise)].

(k) Associative representation including [0
O (budget)] [D O OO (general contrac-
tors)] [ OO0 (public enterprise)] [0
O (welfare)] and [0 O (education)] is
displayed.

(1) Fuwa Agent utterance: [0 000000
gobbooboooboobbobooo
000000 (“The (focus of the) bud-
get should be shifted from general con-
tractors and other public enterprises to
welfare and education.”)]

In the automatic mode, the virtual dialog will
continue as long as the user does not give the in-
struction to stop. When [0 O (economy)] was
entered as the first keyword, 22 consecutive ut-
terances were made from the asahi.com feature
articles. This represents 40% of all utterances.
Similarly, 30 utterances were made from Mainichi
June, accounting for 68% of all utterances. We
believe that this indicates the potential to achieve
virtual dialog using the method in question.

It is a very time-consuming process for a user
to read newspapers one by one to gain an un-
derstanding of a politician’s opinions. In this re-
search, we focused on the utterance text in news-
paper articles, and showed that it is possible to ex-
tract opinions from those articles and have these
opinions read out loud by Agents using portrait
photos. We also showed that this process can
be useful in enabling the user to gain an under-
standing of the opinions of one politician while
confirming differences from the opinions of other
politicians.

In the future, it will be necessary to conduct
tests to make both qualitative and quantitative
evaluations of the effectiveness of virtual dialog. It
will also be necessary to conduct continued stud-
ies of which types of newspaper articles should be
targeted for which themes.

3.2 Experiment 2

Purpose To study whether Agent knowledge con-

struction methods are effective in understanding
the unique characteristics of politicians’ utterances.

Method We created a two-dimensional display
according to Hayashi’s quantification theory III

(hereafter Hayashi’s theory III), using keywords
included in Agent knowledge created from asahi.com
feature articles in Experiment 1. Hayashi’s theory
IIT is a kind of principle component analysis for
qualitative data that quantifies binary elements,
classifies samples or categories, and investigates
characteristics of the data. By using Hayashi’s
theory III, similar data can be arranged close by;
for example, sample and sample data, category
and category data, or sample data and category
data. For further information regarding Hayashi’s
theory III, refer to [5].

e (a) 93 keywords from the total 108 keywords
indicated in column (a) of Table 1 (excluding
keywords duplicated by individual Agents),
further excluding keywords duplicated by all
Agents.

e (b) 16 keywords from the above 93 keywords,
which appeared in the Agent knowledge of
two or more Agents: [0 O (economy)], [0
O (citizens)], and [0 O (politics] (appeared
in Agent knowledge for four Agents); [0 O
00 (public enterprise)] and [0 O (politi-
cal power)] (three Agents); [0 O (Komeito)],
[0 O (Liberal Democrat)], [0 OO (LDP)],
[0 O (political party)], [0 O (election)], [O
O (tax increase)], [0 O (recession)], [0 O
(peace)], [0 OO (Conservative Party)], [0
O (opposition party)], and [0 000 (coali-
tion government)] (two Agents).

Results In the cases of both groups (a) and (b)
above, using the Agent knowledge construction
methods proposed in this research, we were able
to output distribution charts with labels utiliz-
ing Axis 1 and Axis 2 from Hayashi’s theory III.
There was no significant visible difference in the
characteristics of the two groups. Here, we apply
Hayashi’s theory III to group (b), and show a dis-
tribution chart with labels output using Axis 1 as
the x-axis and Axis 2 as the y-axis (Figure 4).

Following are the keywords that appeared two
times or more for each Agent.

e Oogi Agent: [0 O (opposition party)] (2 times)

o Ozawa Agent: [0 00O (public enterprise)]
and [0 O (citizens)] (2 times)

e Doi Agent: [0 O (Okinawa)] and [0 O (con-
stitution)] (3 times)

e Hatoyama Agent: [0 O (politics)] (4 times),
[0 0O (citizens)] and [0 O (political power)]
(3times), [0 00O (LDP)] and [0 O (courage)]
(2 times)
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Figure 3: Sample topic: Example of screen for 2000 general election for the House of Representatives

(automatic mode).

e Fuwa Agent: [0 U O (Communist Party)],
[0 O (citizens)], and [0 O (politics)] (2 times)

e Mori Agent: [0 O (Komeito)], [0 000
(Japanese economy)], and [0 O (opposition
party)] (2 times)

From Figure 4(a), we can see that Agents are
divided into three main groups Mori Agent, Doi
Agent, and Ozawa/Hatoyama Agents, and that
Oogi Agent and Fuwa Agent are positioned roughly
in the middle.

The only data used here is keywords appearing
in utterances; the data does not encompass agree-
ment or opposition regarding these keywords. For
this reason, keywords appear frequently in a crit-
ical context; for example, [0 0 O O (public enter-
prise)] for Ozawa Agent, [0 00O (LDP)] for Ha-
toyama Agent, and [0 O (opposition party)] for
Mori Agent. The most common keywords for Doi
Agent were [0 O (Okinawa)] and [0 O (constitu-
tion)], which did not appear at all for any other
Agent. This indicates that Doi Agent differs sig-
nificantly from the other Agents.

Interpretation of the axes is difficult, but we
have confirmed that even using the simple method

proposed in this research, it is possible to gain
a degree of understanding regarding the unique
characteristics of the Politician Agents’ utterances.
Of course, these are not the characteristics of the
utterances of the politicians themselves; rather,
they strongly reflect the trends in newspaper me-
dia.

4 Summary

We created a trial virtual dialog system for politi-
cian Agents called Talking-NAGATACHO. We
showed that it is possible to establish virtual di-
alog in cases where associative representation is
created manually from the utterance text of politi-
cians in newspaper articles, and that the system
can be useful in the understanding of the charac-
teristics of politicians’ utterances and related top-
ics.

In the future, it will be necessary to conduct
tests to make both qualitative and quantitative
evaluations of the effectiveness of virtual dialog. It
will also be necessary to conduct continued stud-
ies of which types of newspaper articles should be
targeted for which themes.



@ Doi 2o

Axis 2

$Huwa ® Mori

-15 -1.0 -05 olo 05 ‘OOgl 15 20 25

-05

¢ Ozaﬁ/efltoyh"ma

Axis 1

(a) Agents

30

® tax increasé’

20
@ peac
1.5

w

@ recession ,
.

® clection |
C

Axis 2

05 * political

o b . T8 Cdonomy goPpmyent
o bR

enteg) EHlSCrat
LDP power

-2.0
Axis 1

(b) Keywords

@ politics

-2.0 -15 -10

Figure 4: Display using Hayashi’s quantification
theory III.

References

[1] Nishida, T., Hirata, T., and Maeda, H.:
CoMeMo-Community: A System for Support-
ing Community Knowledge Evolution, In Toru
Ishida (Ed.): Community Computing and
Support Systems, Lecture Notes in Computer
Science, Vol.1519, pp.183-200, Springer-Verlag
(1998).

[2] Hirata, T., Murakami, H., and Nishida, T.:
Supporting Community Knowledge Building
Using Talking-Virtualized-Egos Metaphor, In-
ternational Journal of Knowledge-Based In-
telligent Engineering Systems, Vol. 5, No. 4,
pp.220-227 (2001).

[3] Murakami, H. and Hirata, T.. Memory-
Organizer: A System for Constructing Exter-
nalized Memory (in Japanese), Proceedings of
the 15th Annual Conference of JSAI, 3F1-03
(2001).

[4] Murakami, H. and Hirata, T.: Information Ac-
quisition and Reorganization from the WWW
by using Memory-Organizer, Bulletin of Osaka

City University Media Center, Vol.3, pp.9-24
(2002).

[5] Kinoshita, E.: Wakariyasui-Suugaku-Model-
Ni-Yoru-Tahenryokaiseki-Nyumon (in
Japanese), Keigakushuppan (1987).



