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Abstract
In addition to verbal behavior, nonverbal behavior is an important aspect for an embodied dialogue system to be able to conduct a
smooth conversation with the user. Researchers have focused on automatically generating nonverbal behavior from speech and language
information of dialogue systems. We propose a model to generate head nods accompanying utterance from natural language. To the best
of our knowledge, previous studies generated nods from the final morphemes at the end of an utterance. In this study, we focused on
dialog act information indicating the intention of an utterance and determined whether this information is effective for generating nods.
First, we compiled a Japanese corpus of 24 dialogues including utterance and nod information. Next, using the corpus, we created a
model that estimates whether a nod occurs during an utterance by using a morpheme at the end of a speech and dialog act. The results
show that our estimation model incorporating dialog acts outperformed a model using morpheme information. The results suggest that
dialog acts have the potential to be a strong predictor with which to generate nods automatically.

Keywords: nod, dialogue act, japanese dialogue

1. Introduction
Nonverbal behavior in human communication has impor-
tant functions of transmitting emotions and intentions in ad-
dition to verbal behavior (BirdWhistell, 1970). This means
that an embodied dialogue system should be able to ex-
press nonverbal behavior according to the utterance to com-
municate smoothly with the user (McBreen and Jack, 2001;
Watanabe et al., 2003; Ishi et al., 2010). Against such
a background, researchers have focused on construct-
ing automatic generation models of nonverbal behav-
ior from speech and linguistic information. Among
nonverbal behaviors, nodding of the head is very
important for emphasizing speech, giving and re-
ceiving speech authority, giving feedback, expressing
conversational engagement, and intention of starting
to speak (Senko Maynard, 1987; Senko Maynard, 1989;
Ishii et al., 2015b; Ishii et al., 2017b; Ooko et al., 2011). It
has been shown that nodding improves the naturalness of
avatars and dialog systems and promotes conversation.
Nodding accompanying an utterance has the effect of
strengthening the persuasive power of speech and mak-
ing it easier for the conversational partner to understand
the contents of the utterance (Lohse et al., 2014). Re-
searchers have tried to generate nods during speaking from
speech and natural language. In particular, they used sev-
eral acoustic features, such as sound pressure and prosody,
for generating nods (Yehia et al., 2002; KG et al., 2004;
Graf et al., 2002; Busso et al., 2007; Beskow et al., 2006;
Iwano et al., 1996; Ishi et al., 2010). However, it has been
difficult to accurately generate nods at an appropriate time
according to an utterance from only speech.
A few studies have tackled the problem of generating nods
from natural language. These studies focused on the final
morphemes in the phrase of an utterance and analyzed the
co-occurrences with nods. They found that morphemes re-
lated to the interjections, feedback, and questionnaire and
conjunctions appearing in turn-keeping (Ishi et al., 2006;
Ishi et al., 2007) tend to co-occur with nods. On the basis of

this information, a simple automatic nod-generation model
was proposed (Ishi et al., 2010; Sakai et al., 2015). It was
found that the behavior of humanoid robots and avatars
that generated nods with the model gave a better impres-
sion of naturalness. It is thought that if a model that can
generate nodding more accurately is constructed, it will
lead to smoother communication between the dialog sys-
tem and user. Therefore, a more accurate nod-generation
model should be constructed by clarifying the relevance of
more detailed language information and nodding. It is also
known that the relevance of a speech feature to nodding
and vice versa depends on the language; for instance this is
weaker in Japanese (Yehia et al., 2002; Ishi et al., 2007). A
detailed examination of a nod-generation model using lan-
guage information is thus considered important.

In this research, we constructed a highly accurate head-
nod-generation model using natural Japanese language by
focusing on the dialogue acts of utterances, which has not
been investigated. Dialogue acts are information indicating
the intention of the speaker throughout the utterance, and it
is considered that the occurrences of nods change according
to the intention. Therefore, in contrast to the features of the
morphemes in the final phrase that were taken into account
in previous studies (Ishi et al., 2006; Ishi et al., 2007), the
dialogue acts we handle include the information intended
by the speaker throughout the utterance. We constructed
our nod-generation model using dialogue act information of
utterances and determined whether dialogue acts are useful
for generating nods.

We collected a corpus consisting of 24 Japanese dialogues
including utterances and head-nod information. Next, we
used the corpus to create our model that estimates whether
a nod occurs during an utterance by using the morpheme at
the end of the speech and dialogue act. In an experiment,
we found that our estimation model using dialogue act in-
formation outperformed that using morpheme information
alone. We also found that a model using both dialog act in-
formation and morpheme information did not perform any










