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Abstract 
Fillers are involved in the ease of understanding by listeners 
and turn-taking. However, the knowledge about its prosodic 
features is insufficient, and its modeling has not been done 
either. For these reasons, there is insufficient knowledge to 
generate natural and appropriate fillers in a dialog system at 
present. Therefore, for the purpose of clarifying the prosodic 
features of fillers, its relationship with occurrence positions or 
forms were analyzed in this research. ‘Ano’ and ‘Eto’ were 
used as forms, non-/boundary of Dialog Act and non-/turn-
taking for occurrence positions. Duration, F0, and intensity 
were utilized as prosodic features. As a result, the followings 
were found out: the prosodic features are different depending 
on the difference of the occurrence positions even for fillers of 
the same form, and similar prosodic features are found 
between the same occurrence positions even in different forms. 
Index Terms: fillers, prosodic features, forms, occurrence 
positions, dialog 

1. Introduction 
The final purpose of this research is to generate natural and 
appropriate fillers in dialog by spoken dialog systems or 
autonomous androids. For such generation, it is necessary to 
correctly grasp the following characteristics of fillers: 
occurrence positions, forms, and prosody.  

In the researches [1-3] on the functions of each form of 
fillers, the relationship between the functions of fillers and the 
syntactic/semantic characteristics of the utterances succeeding 
the fillers is handled. Moreover, in the study [4] analyzing the 
relationship between the prosodic features of fillers and the 
characteristics of the accent phrases of the utterances 
preceding and succeeding the fillers, not only succeeding ones 
but also preceding ones are handled. Furthermore, in the 
analysis of fillers, it is also important to consider not only the 
relation with the utterances preceding and succeeding the 
fillers but also the traits of utterance boundaries where fillers 
occur.  

However, these studies mainly focus on monolog. Unlike 
in monolog, speakers are changed in dialog. Therefore, it is 
also necessary to consider the difference of occurrence 
positions in dialog based on turn-taking/holding. Regarding 
such occurrence positions of fillers, turn-taking/holding in 
addition to the relation with the utterances preceding and 
succeeding the fillers have been considered in some studies [5]. 
In the study, in order to grasp the tendency of occurrence 
positions of fillers, Dialog Act (hereafter, DA) is used to 
represent an occurrence position, and it is clarified that 
representative filler forms are different according to the type 
of DA sequences.  

However, in order to generate fillers, it is necessary that 
not only selecting appropriate forms but also controlling 
prosodic features of fillers themselves. Therefore, analyses in 
this research are stressed on prosodic features of fillers. Then, 
in order to make the comparison of prosodic features clearer, 
typical forms in Japanese language such as ‘Ano’ [ano] and 
‘Eto’ [eto] among various forms are focused on.  

2. Dialog corpus  
Dialogs by two people who met for the first time each other 
are used for analyses in this research. An example of the 
recording environment is shown in Figure 1. These dialogs 
were chat simulated by a speaker as the role of a secretary of a 
university laboratory (right) and the other as the visitor of the 
laboratory (left) [5]. Regarding the role of the secretary, the 
operator remotely controlled the android ERICA [6] facing the 
visitor from a separate room, and the voice of the operator was 
reproduced as it was for the voice of the android.  

The voice of the operator is analyzed in this research. For 
the purpose of clearly grasping the differences in prosodic 
features within the same speaker, the speech by one speaker 
(female, 30s) of the Tokyo dialect is targeted. The data length 
is about 10 minutes per dialog, about 50 minutes of five 
dialogs in total. The different person played the role of the 
visitor in each dialog.  

In case of turn-taking, utterances between speakers are 
easy to overlap. If the ending time of the filler by the operator 
is later than the ending time of the utterance by the speaker as 
the visitor, the filler by the operator is a target to be analyzed 
though they are overlapped.  

 
 

 

 
 

Figure 1: An example of the recording environment  
of a dialog between a speaker as the role of a secretary  

of a university laboratory (right) and the other  
as the visitor of the laboratory (left).  
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3. Analysis of forms and occurrence 
positions  

3.1. Characteristics of forms  

In Table 1, all the fillers to be analyzed are arranged in 
descending order of occurrence frequency. The category of 
fillers defined taking into consideration forms and functions 
contains the followings: Peculiar (e. g., ‘��	’ [eːto], ‘�	’ 
[eto]), Demonstrative (e. g., ‘���’ [anoː], ‘���’ [sonoː]), 
Adverb (e. g., ‘��’ [maː], ‘
�’ [naŋka]), Awareness (e. 
g., ‘�’ [a], ‘�’ [e]), and Other (e. g., ‘
����’ 
[nantejɯːka]) [5]. As shown in Table 1, the following 
categories occupy over 80% of the total: Demonstrative, 
Awareness, and Peculiar.  

Forms with high occurrence frequency in each category 
are analyzed in this research. However, ‘�’ (hereafter, ‘A’) 
[a] is excluded from the analysis of prosodic features in this 
study, because it might be regarded as not a typical example of 
filler but a kind of a response word, although it is frequently 
occurred. Then, the right-hand side of Table 1 shows the ratios 
when not including ‘A.’ 

In addition, similar forms in each category are handled 
together. Specifically, fillers of the form ‘��(�)’ [ano(ː)] in 
a Demonstrative category is classified into the group ‘Ano’ 
(hereafter, G-Ano), and fillers of the form ‘�(�)(�)	(�)’ 
[e(ː)(t)to(ː)] in a Peculiar category is classified into the group 
‘Eto’ (hereafter, G-Eto). Fillers classified into these groups are 
analyzed in this research.  

3.2. Annotation of occurrence positions  

In order to identify the occurrence positions of fillers, 
annotation of DA was added to all of the speech with 
reference to the previous study [5]. One DA tag was given to 
each Long Utterance Unit [7], which is a syntactic, 
conversational, and interactive unit defined based on the 
Clause Unit [8].  

The occurrence positions are divided into the DA 
boundary (hereafter, DA-B) and the DA non-boundary 

 
(hereafter, DA-nB) depending on whether it is a DA boundary 
or not. Furthermore, the DA-Bs are subdivided into the turn-
taking position (hereafter, T-T) and the turn-holding position 
(hereafter, T-H) depending on whether the speaker changes or 
not. The total number of the DA-Bs was 606, including the 
positions where no filler occurred. In case of including ‘A,’ 
the occurrence rate was 25.7% since the occurrence frequency 
was 156. In case of not including ‘A,’ the occurrence rate was 
13.0% since the occurrence frequency was 79.  

3.3. Occurrence tendency of each form by occurrence 
position 

In Table 2, the fillers occurred at the DA-B and the DA-nB are 
arranged in descending order of occurrence frequency. In case 
of not including ‘A,’ the G-Ano is 46.8%, and the G-Eto is 
29.1%, at the DA-B. On the other hand, the G-Ano is 69.6%, 
and the G-Eto is 18.9%, at the DA-nB. In other words, it finds 
out that the G-Ano tends to occur more than the G-Eto, at the 
DA-nB compared with the DA-B.  

In Table 3, the fillers occurred at the T-T and T-H are 
arranged in descending order of occurrence frequency. In short, 
Table 3 shows the breakdown of the DA-B in Table 2. In case 
of not including ‘A,’ the G-Ano is 50.0%, and the G-Eto is 
18.2%, at the T-T. On the other hand, the G-Ano is 45.6%, 
and the G-Eto is 33.3%, at the T-H. In other words, it finds out 
that the G-Ano tends to occur more than the G-Eto, at the T-T 
compared with the T-H.  
 

Table 1: Occurrence frequency and ratio in each form  
in about 50 minutes of five dialogs. 

 
Form written in 

Japanese ‘Hiragana’ 
and [IPA] 

Occurrence 
Frequency 

Ratio [%] 
Including 
‘�’ [a] 

Not 
including 
‘�’ [a] 

‘��(�)’ [ano(ː)] 195 50.4 63.7 

‘�’ [a] 81 20.9 - 

‘�(�)(�)	(�)’ 
   [e(ː)(t)to(ː)] 

66 17.1 21.6 

‘
�’ [naŋka] 14 3.6 4.6 

Others 31 8.0 10.1 
Total 387 100.0 100.0 

 
 

Table 2: Occurrence frequency and ratio of each form  
at the occurrence position of the DA boundary  

and the DA non-boundary.  
DA boundary  

Form written in 
Japanese ‘Hiragana’ 

and [IPA] 

Occurrence 
Frequency 

Ratio [%] 
Including 
‘�’ [a] 

Not 
including 
‘�’ [a] 

‘�’ [a] 77 49.4 - 

‘��(�)’ [ano(ː)] 37 23.7 46.8 

‘�(�)(�)	(�)’ 
   [e(ː)(t)to(ː)] 

23 14.7 29.1 

Others 19 12.2 24.1 
Total 156 100.0 100.0 

DA non-boundary  

Form written in 
Japanese ‘Hiragana’ 

and [IPA] 

Occurrence 
Frequency 

Ratio [%] 
Including 
‘�’ [a] 

Not 
including 
‘�’ [a] 

‘��(�)’ [ano(ː)] 158 68.4 69.6 

‘�(�)(�)	(�)’ 
   [e(ː)(t)to(ː)] 

43 18.6 18.9 

‘
�’ [naŋka] 14 6.1 6.2 

‘�’ [a] 4 1.7 - 

Others 12 5.2 5.3 
Total 231 100.0 100.0 
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Taken together, there is a possibility of being two types 

for the G-Ano. Figure 2 shows the relationship between two 
types of the G-Ano and the occurrence positions. One is the 
‘Type 1’ at the T-T, and the other is ‘Type 2’ at the DA-nB. 
This point will be discussed again in 4.2.  

4. Analysis of prosodic features  

4.1. Measuring methods  

4.1.1. Duration  

The duration of each filler is calculated from the starting and 
the ending time of the relevant filler.  

4.1.2. Fundamental Frequency  

The fundamental frequency (hereafter, F0) of each filler is 
calculated using TANDEM-STRAIGHT [9] (XSX [10]). In 
consideration of characteristics of human beings, its common 
logarithm is used for analyses. As an approximate value 
representing the height and its change, the following values of 
F0 are used: averages and ranges.  

The range of the F0 !"#$%!!,! of a certain sample filler ! 
is expressed by the following equation:  

!"#$%!!,! != !!0!"#,!!– !!0!"#,!!. 
Here, !0!"#,! is the maximum of the F0 of a certain sample 
filler !, and!!0!"#,! is the minimum of the F0 of a certain 
sample filler !.  

  

4.1.3. Intensity  

The intensity of each filler is also calculated using TANDEM-
STRAIGHT (XSX). The values outputted with the default 
settings are used for analyses. In consideration of 
characteristics of human beings, its maximum is used for 
analyses.  

4.2. Comparison between occurrence positions in the same 
forms  

Prosodic features of fillers in the same forms were compared 
between occurrence positions. T-test was conducted to 
investigate whether there is a significant difference between 
average values of the distribution of each prosodic feature.  

In the G-Eto, there was no significant difference in 
prosodic features between occurrence positions. In other 
words, in the G-Eto, a kind of systematic bias of prosodic 
features depending on an occurrence position has not been 
observed at least at present moment. On the other hand, in the 
G-Ano, there was a significant difference in averages or 
ranges of F0 between some occurrence positions. Meanwhile, 
there was no significant difference in durations or intensities 
between occurrence positions. In other words, it was found 
that the difference of prosodic features by an occurrence 
position depends on a form. The results are shown in Table 4. 
From this table, the followings can be found:  

• DA-B and DA-nB 
(1) Averages of F0: DA-B > DA-nB  
(2) Ranges of F0:  DA-B < DA-nB 

• T-T and T-H  
(3) Averages of F0: T-T > T-H  

• T-T and DA-nB  
(4) Averages of F0: T-T > DA-nB 
(5) Ranges of F0:  T-T < DA-nB 

• T-H and DA-nB  
(6) Averages of F0: T-H > DA-nB . 

Based on these findings, when comparing the averages or 
ranges of F0 between occurrence positions, the prosodic 
features of the G-Ano are as shown in Figure 3. Since the 
magnitude of each prosodic feature is shown on the vertical 
axis, the magnitude relation of them in each occurrence 
position can be compared. This figure suggests that there exist 

 

Table 3: Occurrence frequency and ratio of each form  
at the occurrence position of the turn-taking  

and the turn-holding. 
Turn-taking  

Form written in 
Japanese ‘Hiragana’ 

and [IPA] 

Occurrence 
Frequency 

Ratio [%]  
Including 
‘�’ [a] 

Not 
including 
‘�’ [a] 

‘�’ [a] 65 74.7 - 

‘��(�)’ [ano(ː)] 11 12.6 50.0 

‘�(�)(�)	(�)’ 
   [e(ː)(t)to(ː)] 

4 4.6 18.2 

Others 7 8.0 31.8 
Total 87 100.0 100.0 

Turn-holding  

Form written in 
Japanese ‘Hiragana’ 

and [IPA] 

Occurrence 
Frequency 

Ratio [%]  
Including 
‘�’ [a] 

Not 
including 
‘�’ [a] 

‘��(�)’ [ano(ː)] 26 37.7 45.6 

‘�(�)(�)	(�)’ 
   [e(ː)(t)to(ː)]’ 

19 27.5 33.3 

‘�’ [a] 12 17.4 - 

Others 12 17.4 21.1 
Total 69 100.0 100.0 

 
 

 

 
 

Figure 2: A possibility of being two types  
in the group ‘Ano.’ 
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two kinds of typical patterns of prosodic features for the G-
Ano depending on an occurrence position. In other words, one 
shows the lower averages of F0 and the wider ranges of F0 at 
the DA-nB. The other shows the higher averages of F0 and the 
narrower ranges of F0 at the T-T. This agrees in possibility of 
being two types at the DA-nB and the T-T in the G-Ano which 
is shown in Figure 2 in 3.3. However, detailed analysis is 
necessary for the obtained result of the combination of the 
higher averages of F0 and the narrower ranges of F0 in the 
future.  

4.3. Comparison between forms in the same occurrence 
positions  

Prosodic features of fillers in the same occurrence positions 
were compared between forms. T-test was conducted to 
investigate whether there is a significant difference between 
average values of the distribution of each prosodic feature.  

There was a significant difference at every occurrence 
position between durations. Further, there was a significant 
difference at the DA-B or T-H between the ranges of F0. The 
difference of duration is affected by the difference of a 
phoneme sequence based on the difference of a form. This 

difference also seems to affect the difference in the range of 
F0.  

On the other hand, there was no significant difference in 
the average of F0 or intensity at any occurrence position 
between forms. In other words, similar prosodic features are 
sometimes found between the same occurrence positions even 
in different forms. This is also considered to be effective 
knowledge in controlling prosodic features of fillers.  

5. Future works  
In this research, though DA was used to represent an 
occurrence position, a category of DA itself was not 
considered. However, to grasp the functions and the 
characteristics of fillers in the flow of dialog, it has to be 
considered like in the previous study [5]. In addition, as 
mentioned above, the followings were analyzed for the 
prosodic features of fillers in monolog in the previous study 
[4]: the relationship between the prosodic features of fillers 
and the characteristics of the accent phrases of the utterances 
preceding and succeeding the fillers, and the duration between 
the filler and its preceding or succeeding utterances. Therefore, 
it is necessary to analyze them in dialog as well.  
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