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Abstract

Long-term chatbots are expected to develop relationships with users. The major trend in this field’s recent long-term
chatbot studies is to train systems with virtual long-term chat data called Multi-Session Chat (MSC), which collects
text chat from multiple sessions of crowd workers playing the roles of speakers with defined personas. However, no
investigation has attempted to determine whether such virtual long-term chat can successfully simulate relationship-
building between speakers. To clarify the difference between an actual long-term intimacy process and an MSC
intimacy process, this study collects real long-term chat and MSC in Japanese and compares them in terms of speech
form and dialogue acts. The results of analyzing these factors suggest that MSC have an unnatural tendency to
behave as if they have a close relationship with non-polite speech levels compared to actual long-term chats, but also
as if they have a shallow relationship with more questions than real long-term chats.
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1. Introduction

Recent open-domain chatbots can generate natu-
ral responses over multiple turns using large-scale
language models (Smith et al., 2020; Adiwardana
et al., 2020; Sugiyama et al., 2023), but they do not
address the speaker intimacy process (Altman and
Taylor, 1973) and thus cannot sustain natural dia-
logue over multiple days and weeks. The ability to
generate intimacy-based dialog is one of the chal-
lenges facing long-term dialog agents (Coon et al.,
2013; Kageyama et al., 2018; Ouchi et al., 2019).
As users chat with a chatbot multiple times, if the
dialog agent does not change its behavior, users
get the impression that it is difficult to develop a
relationship with the chatbot (Croes and Antheunis,
2021).

In order to train a response generation model
that can incorporate the intimacy process, dialogue
data that capture behavioral changes are required.
However, while dialogue data exist for specific in-
timacies (e.g., between friends (Yamazaki et al.,
2020)), dialogue data with changing values of inti-
macy are nearly non-existent. Recently, text chat
data called Multi-Session Chat (MSC) has been
proposed to simulate long-term (multi-session) di-
alogues by giving the speaker a virtual persona
and a timeline (Xu et al., 2021). Such data are of-
ten used to train response generation models that
consider long-term contexts (Zhang et al., 2022;
Bae et al., 2022). However, since they are only
simulated data collected by acting, the dialogue
trends that appear in the intimacy process may dif-
fer from the natural changes that occur between
real speakers.

Therefore, this study represents the first effort

to collect actual long-term text chats by first-time
speakers with the aim of determining the difference
between the actual long-term intimacy process and
the MSC intimacy process. The data were collected
in Japanese from 60 pairs over a period of eight
weeks; MSCs in Japanese were also collected for
comparison’. Our results suggest that actual long-
term chats involve more relationship considerations
than does the MSC.

2. Related work

Conventional long-term dialog agents consider inti-
macy with the user in a rule-based approach. For
example, based on the knowledge that topics be-
come deeper as speakers become closer (Altman
and Taylor, 1973), a rule-based system has been
proposed that defines the intimacy of topics and
gradually selects topics with a high level of inti-
macy (Coon et al., 2013). Furthermore, based on
the finding that the use of honorifics decreases
as the relationship becomes closer (Brown et al.,
1987), some dialog agents gradually reduce their
use of honorifics (Kageyama et al., 2018; Ouchi
et al., 2019).

However, it is not easy to control the dialogue
behavior of the intimacy process by simple rules,
and the inability to consider user intimacy in de-
tail poses a major problem. Therefore, statistical
approaches that can flexibly respond to the user
are expected. For example, a tone-changing neu-
ral model has been proposed to allow a system
to adapt to the user’s use of honorifics (Niu and
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Bansal, 2018). Estimating a speaker’s intimacy by
using multi-modal features has also been studied
(Chiba et al., 2021). Recently, moreover, long-term
chat data, MSC, have been published to develop
long-term open-domain chatbots (Xu et al., 2021).
However, since MSC does not contain chat data
from real speakers, it is unclear whether we should
regard it as capable of producing a natural intimacy
process.

Accordingly, this study collects actual long-term
chat data to identify the natural tendencies of the
intimacy process that occur in actual text chats and
to evaluate the naturalness of the MSC intimacy
process.

3. Methods
3.1. Data collection
3.1.1. Long-term Asynchronous Chat

We collected actual long-term chats, here called
Long-term Asynchronous Chat (LAC), using the
collection procedure described below.

Twenty Japanese men and twenty Japanese
women in their 20s participated in the data col-
lection from their own PCs or smartphones via the
Slack application? as paid workers. They were not
only students but also working adults. They were
asked to participate in chats at least five days a
week for a maximum of 56 days of interaction. They
were also asked to post their utterances at least
five times a day in each chat room. Each worker
participated in three chat rooms. Their interlocutors
were of the same gender, and they met each other
for the first time. To reduce the chat burden, the
workers were allowed to post consecutively if their
interlocutor was slow in replying. Since one worker
withdrew in the final week, three pairs ended their
participation on the 49th day.

We instructed the workers to talk about chat top-
ics that both speakers would enjoy, such as com-
mon interests and daily events. For privacy rea-
sons, they were not allowed to mention identifiable
information (names, addresses, etc.).

Participants were surveyed in three different
stages: before, during, and after the data collec-
tion period. The pre-collection survey assessed
participants’ personality characteristics. An in-work
questionnaire was administered weekly, in which
workers reported their impressions of the interac-
tion and their interlocutors. In the questionnaire,
workers responded with a score of 0 representing
a first meeting and 100 representing a best friend
in terms of how close they felt to the other person.
This was used as the study’s intimacy score. In the
post-program questionnaire, workers responded

2https://slack.com

Table 1: Example of LAC. Polite expressions

“desu/masu (T3/%3)” are underlined.

Spk  Utterance

A K7 F 7 e EFOEEAIL RO TKRL
KTT KIADE O TOH K VRN AT &
et BnE gl
(Karaoke has nothing to do with being a good
singer. If you can sing in a way that can
entertain someone, that’s all that matters!)

B Z5TT IR THROETIRM 2D Lk
WTTH, BRAICH T AT TR TIT»?
(That’s right! | sing with my soul! This may
be a silly question, but what is your karaoke
score? )

A BRE TS XD FFT AL VOERIZ 98 £
e TE R
(Soul! LOL, it depends on the song, but if |
was in good shape, | could get a score of 98
or something like that.)

B T, TV, EFnZEbo o EFVA
I8 D 720,
(That’s great. If | were born again, | would
want to be a good singer.)

with their overall impression while looking back on
the data-collection period. A dialog example is dis-
played in Table 1. The total number of utterances
in the collected data was 71,244 (1,301,611 char-
acters).

3.1.2. Japanese version of MSC

Multi-Session Chat (MSC) (Xu et al., 2021) is
composed of English text chat data of up to five
sessions with two crowdworkers acting as virtual
speakers defined by persona statements. We col-
lected a three-session and a five-session version
of Japanese Multi-Session Chat using the original
MSC procedure.

In the first session, the personas were cho-
sen from the Japanese version of PersonaChat
(Sugiyama et al., 2023)3. The interval between ses-
sions was randomly chosen from either 1-7 hours
or 1-7 days, as in the original MSC. This interval is
virtual, not a real time lapse. Since it is difficult for
workers to read multiple and long past dialogues,
the original MSC provides workers with response
summaries of past dialogues written by other work-
ers for each session. Our Japanese MSC also
provides such response summaries. We instructed
each worker to chat with another worker naturally
as a continuation of the past sessions and provided
them with personas, past dialogue history, and sum-
maries of the history. The same persona was not
always played by the same worker. Each session
consisted of 12 utterances, six by each of the two

3https://github.com/nttcslab/japanese-dialog-
transformers
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Table 2: Example of MSC. Polite expressions

“desu/masu (T3/%9)" are underlined.

Spk  Utterance

A XoZL . BHETDIY Vv XEH-TE &
(I immediately went to the hundred-yen store
and bought some DIY goods.)

B B, WTTRMINE-oTAHAELE?

(Oh, that’'s nice!l Have you tried making
something?)

A T IARY FRAEAD LBoTAZTE,
BDIE S F LWV, NS % 5 AT,
(I was going to make a book stand, but |
can’t seem to get it right. It would tilt.)

B HIFE, HNB S DHEDBDH > TV E %
W0 BHBRHUNIKBUE oD TLR K,
(Haha, in DIY, you have to enjoy failure. |
made a lot of mistakes at first, t0o.)

Table 3: Data statistics of comparison data: num-
bers of sentences, dialogs, and different pairs. One
dialog refers to one session in MSC and one day
in LAC.

Week MSC LAC

sent dialog pair sent dialog pair
1 8,526 336 100 10,617 420 60
2 3,440 139 73 9,584 419 60
3 620 25 17 8,860 420 60
Total 12,586 500 29,061 1,259 B

participating workers. Each utterance was limited
to 100 characters or fewer in Japanese. The five-
session version of the Japanese MSC was used for
the analysis in this study. The number of pairs was
100, and the total number of utterances was 6,000
(12,586 sentences, 231,345 Japanese characters).
A dialog example is displayed in Table 2.

Since MSC is not composed of chat data from
real speakers, the true value of subjective impres-
sions cannot be determined. Therefore, subjective
impression data, such as intimacy score, were not
collected in the MSC.

3.1.3. Extracting data for comparison

The LAC collected 56 days of dialogue data, while
the MSC is expected to be up to 28 days long (=
7 days + 7 days + 7 days + 7 days). In order to
compare the two datasets with the same length of
dialogue periods, we extracted data for comparison
from each dataset. We first extracted data from the
MSC only for pairs that completed five sessions.
The maximum time lapse in the extracted data was
20 days (= 7 days + 6 hours + 6 days + 6 days).
We thus extracted data from the LAC through week
3 ( 21 days). One session of MSC consisted of 12
utterances. For ease of comparison, we divided
the LAC by each day (= 10 utterances or more
expected). The resulting statistics are shown in
Table 3.

3.2. Evaluation

3.2.1. Manipulation Check

To clarify whether LAC represents dialogue data
that bring speakers closer together, we compared
week 1 intimacy scores to those of week 3.

3.2.2. Honorifics

Honorifics are linguistic expressions that convey
relationship consideration to the dialogue partner.
They tend to occur more frequently in dialogues
of parties for whom the relationship is shallow and
decrease in dialogues of parties for whom the rela-
tionship is deep. Since MSC includes acting data, it
may not adequately express relationship considera-
tion compared to LAC, which is actual data, and the
rate of use of honorifics may differ. Therefore, we
attempted to compare the proportions of honorifics.

Extraction of honorifics is rule-based. Here, each
utterance is separated into sentences by a morpho-
logical analysis tool*. If a sentence contains the
Japanese honorific expression desu/masu, it is con-
sidered an honorific sentence. The proportion of
honorific sentences was calculated for each dia-
logue (one session for MSC and one day for LAC),
and the median value for each week was also cal-
culated. The Mann-Whitney U Test was used in a
comparison to confirm whether a difference existed
between the medians of MSC and LAC.

3.2.3. Dialogue acts

Dialogue acts such as self-disclosure and ques-
tioning depend on the relationship with the interac-
tion partner. For example, self-disclosure becomes
more extensive and deeper with a closer partner
(Altman and Taylor, 1973). Questions are more
reduced in friend-to-friend interactions than in first
encounters (Yamazaki et al., 2020). To compare
whether there are differences in the proportions of
dialog acts that occur in LAC and MSC, we calcu-
lated the percentage of each dialogue act in each
dialogue sample and used the Mann-Whitney U
Test to analyze whether the median differs between
MSC and LAC. We also conducted a comparison to
clarify whether the proportions of questions differed
between week 1 and week 3 within each corpus.

In order to identify differences in the main dia-
logue acts, the analysis focused on questioning,
self-disclosure, confirmation, empathy, and provid-
ing information, which had a frequency of 5% or
more in both corpora. For the estimation of dia-
logue acts, the utterances were segmented into
sentence units, and the Japanese dialogue acts
were estimated using conventional methods (Me-
guro et al., 2013; Higashinaka et al., 2014).

“https://megagonlabs.github.io/ginza/
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Figure 1: Intimacy score of LAC

Table 4: Comparison results. Bonferroni correction
was used on p-values.

Week Median p-value

MSC LAC
1 069 086 p<0.01
honorific 2 059 086 p«<0.01
3 078 085 p<0.01
1 043 046 p<O0.01
self disclosure 2 041 049 p<o0.01
3 040 047 p<0.05
1 0.15 0.14 n.s.
empathy 2 0.16 0.15 n.s.
3 017 0.17 n.s.
1 014 0.10 p<0.01
question 2 013 0.08 p<0.01
3 012 0.07 p<0.01
1 0.09 006 p<0.01
inform 2 012 0.07 p<o0.01
3 0.12 0.08 n.s.
1 0.08 0.06 n.s.
confirm 2 0.07 0.08 n.s.
3 0.08 0.07 n.s.

4. Results

4.1.

LAC intimacy scores from week 1 to week 3 are
shown in Figure 1. The results of a Wilcoxon
signed-rank test show that the score at week 3
was significantly higher than at week 1 (week1=25,
week3=40, W=217, p<.01). Accordingly, LAC
was confirmed to be a text chat that enhances the
speaker’s intimacy with the interlocutor.

Manipulation check

4.2. Honorifics

The percentage of honorific sentences in each
week for LAC and MSC is shown in Table 4. All
weeks showed that LAC speakers used significantly
more honorifics than those in MSC. Neither LAC
nor MSC showed a significant difference between
weekly 1 and weekly 3.

4.3. Dialogue acts

The comparison results for the percentage of each
dialogue act across corpora are shown in Table
4. The test results reveal that utterances in LAC

were significantly more self-disclosing, asking fewer
questions and providing more information com-
pared to MSC.

A comparison of the percentages of dialogue
acts between week 1 and week 3 within each
corpus reveals that change in the percentage of
questions was a significant phenomenon in LAC
(week1=0.10, week3=0.07, U=107102.5, p<.01).
On the other hand, no significant difference was
identified for MSC (week1=0.14, week3=0.12,
U=4708.05, p=.31).

5. Disscussion

The results of the manipulation check confirm that
LAC speakers subjectively felt that they had grad-
ually become closer to their dialog partners. This
finding confirms that the present collection method
is capable of obtaining long-term chat data that
increase the intimacy of the speakers.

A comparison of LAC and MSC honorifics shows
that MSC speakers used fewer honorific sentences
than LAC speakers in every week. This finding sug-
gests that MSC speakers treat their interlocutors as
if they were familiar. A comparison of dialogue acts
reveals that MSC speakers asked more questions
and provided more information but made less self-
disclosure than LAC speakers. In addition, LAC
showed a decrease in the rate of questioning, a
phenomenon observed when comparing first-time
acquaintances and friends (Yamazaki et al., 2020),
whereas this was not significantly observed in MSC.
These results indicate that MSC speakers did not
naturally increase intimacy as LAC speakers did.

Therefore, MSC showed a different tendency
from LAC in terms of the intimacy process. Further-
more, MSC showed contradictory characteristics:
One was as if it were a highly intimate dialogue
with few honorifics, and the other was as if it were
a less intimate dialogue with few self-disclosures
but many questions. This may be due to the fact
that MSC is an acted dataset; it is possible that the
reason why MSC speakers were less respectful
is that they believed their dialogue partners were
also acting and would not be offended if they did
not show due consideration to their counterparts.
Moreover, the finding that MSC speakers asked
more questions and provided more information than
LAC speakers, but made self-disclosure less fre-
quently, suggests that MSC speakers preferred effi-
cient information exchange rather than relationship-
oriented behavior with their interlocutors.

5.1. Limitations

This study found that when examining intimacy pro-
cesses among Japanese speakers, there were dif-
ferences in the proportion of honorifics and dia-
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logue acts between LAC, which is collected from
actual chat, and MSC, which is collected from par-
ticipants acting out roles. LAC speakers received
monetary rewards, but they still developed more
intimacy with their partner through long-term text
chats. These results may differ depending on the
speaker’s cultural region and language. Japanese
is a language that explicitly distinguishes between
honorific and non-honorific forms, which may have
made it easier to distinguish the difference between
LAC and MSC.

6. Conclusion

This study analyzed the difference between actual
long-term chats and acting-based chats, in terms
of the speaker intimacy process. The results of
the speech level and dialogue act analyses sug-
gest that MSC, compared to actual long-term chats,
showed two contradictory and unnatural tenden-
cies: first, participants behaved as if they had a
close relationship by using non-polite speech lev-
els; at the same time, their utterances implied a
more shallow relationship by asking more questions
and making less self-disclosure. Therefore, these
findings suggest that LAC can provide more suit-
able datasets than MSC for generating responses
that take into account the human intimacy process.

Ethics Statement

The Japanese MSC and LAC data in this study
were collected with due consideration to ethical
and privacy issues. Workers were informed in ad-
vance about the work to be done. They participated
voluntarily in the data collection and received fair
compensation. Participants had the option to stop
during the collection process and were compen-
sated according to the amount of work they had
completed up to that point. MSC and LAC were
composed solely of text chat data and did not collect
workers’ personal information, images, or voices.
Japanese MSC workers chatted under fictitious
personas, masking their own real identities. LAC
workers chatted from their own perspective, with-
out fictitious personas, but were instructed never
to share personal information. The experimenter
manually verified that the LAC did not contain any
personally identifiable information. LAC workers
were also instructed not to harass their conversa-
tion partners and to contact the work manager if
they had any problems. The work manager moni-
tored chats in all rooms to ensure that privacy and
harassment issues did not arise. In recent years,
preventing users’ addiction to dialogue agents (Xie
et al., 2023) and aggressive attitudes toward di-
alogue agents (Chin et al., 2020) have become
issues. To solve these problems, chatbots need to

recognize and control their relationship with users.
This research can contribute to the development of
such technology.
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