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ABSTRACT 

The aim of this paper is two folds. First, the paper attempts 

to investigate prosody and discourse structure in Japanese 

spontaneous monologues by using the prosodic labels of the 

Corpus of Spontaneous Japanese (CSJ).  The analyses of 

F0 peak trends and prosodic breaks confirmed previous 

findings in [1]. Secondly, the paper attempts to evaluate the 

validity of prosodic labels of the X-JToBI system that was 

adopted in CSJ (pitch-accents, boundary tones and break 

indices).  The results of the analyses using three types of 

prosodic labels in the X-JToBI system provide evidence 

that the prosodic labels in CSJ can be useful for studies on 

discourse structures of Japanese spontaneous speech. 

1. INTRODUCTION 

The aim of this paper is two folds. First, this study attempts 

to replicate previous findings on a relationship between 

discourse structure and prosodic cues in spontaneous 

monologues [1]. Fon elicited speech by showing the Pear 

Story film ([2]) to participants in four languages (English, 

Japanese, and two dialects of Chinese) and found that 

Japanese speakers manipulated prosodic cues in terms of 

discourse disjunctures.  However, Fon used a rather small 

set of data (about 20 minutes of speech) and the content of 

speech was fairly constrained. Therefore, this study plans to 

see whether the results in Fon can be replicated using a 

larger spontaneous corpus with a wider range of topics. 

Secondly, this study attempts to evaluate the prosodic 

labeling system of the X-JToBI adopted in the Corpus of 

Spontaneous Japanese [3]. The X-JToBI labeling system 

([4]) is an extension of the J-ToBI system for Japanese 

spontaneous speech [5]. The X-JToBI exploits five tiers of 

prosodic information (tones, segments, words, break 

indices, and miscellaneous information).  In this study, 

three sets of prosodic data (pitch accents, break indices, and 

boundary tones) are used to evaluate the validity of the X-

JToBI system for language research. 

2. PROCEDURES 

2.1. Speech data 

Ten monologues were used in this study (5 male and 5 

female speakers aged between 20 and 40).  The total time 

of the data was 109 minutes.  The monologues covered a 

wide range of themes, from relatively neutral matters such 

as life in cities to personal experiences such as the happiest 

and saddest experiences in life. 

2.2. Discourse labeling 

Our discourse labeling followed procedures in [1].  First, a 

monologue was divided into clauses. The clauses were 

extracted automatically by referring to the morphological 

information of the monologues in CSJ [6], and were hand-

corrected afterwards. 

Next, relationships between two adjacent clauses were 

labeled using Grosz & Sidner’s (1986) framework [7]. 

Three levels of discourse break indices (hereafter DBI) 

were recognized.  DBI2 refers to a disjuncture when two 

clauses belong to different discourse purposes.  DBI1 was 

labeled when two clauses belong to different discourse 

purposes but are strongly related.  DBI0 was labeled when 

two clauses belong to the same discourse purpose.  An 

example of discourse labeling is shown in Figure 1.  A 

graduate student labeled the DBIs for all ten monologues. 

3. DATA ANALYSES 

3.1. Pitch Peak Trends 

F0 of pitch-accented syllables around discourse 

disjunctures were used as a dependent measure for the pitch 

peak trend analysis. Four accented tones around a clausal 

boundary were chosen, two before and two after.  In 

Japanese, some of the accented tones fall on devoiced 

vowels and thus do not have F0 values. Therefore, only 

cases with valid F0 tracking were used in this analysis. 

Figure 2 shows the pitch trends with regards to 

discourse junctures in Japanese. The clausal boundary 

occurs between P-1 and P+1.  P-1 and P-2 represent the 

highest peak of the two accented tones closest to and before 

the boundary while P+1 and P+2 represent the two closest to 

and after the boundary.  The solid lines represent male 

speakers, and the dashed lines female speakers. The error 

bars represent standard error.  Only the upper part is shown 

to avoid clutter. 

A three–way mixed design ANOVA (DBI x Gender x 

Position) was performed.  Main effects of gender and 

positions were observed. Pitch values were higher in female 

than male speakers, as was expected [F(1, 1597) = 1034.16, 

p < .0001].  F0 values at the four positions were 

significantly different [F (2.99, 4775.94) = 219.95, 
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Figure 1:  An example of discourse labeling.

 
Figure 2: Pitch peak trends at structural boundaries in 

Japanese. 

p < .0001]1.  Two of the two-way interactions involving 

DBI were also significant [DBI x Position: F (5.98, 

4775.94) = 36.69, p < .0001; DBI x Gender: F (2,1597) 

=4.59, p < .05].  An interaction between gender and 

position was also significant [F (2.99,4775.94) = 3.60, p 

< .05].  The three-way interaction (DBI x Gender x 

Position) was not significant. 

Because the main effect of gender was observed, 

female and male data were analyzed separately.  For both 

female and male speakers, the main effects of position and 

DBI and the interaction of the two were all significant 

(Position: p < .0001, DBI: p < .05, Position x DBI: p 

< .0001 for female and male speakers).  Horizontally across 

different positions, there was a consistent trend of 

declination within clauses (between P-2 and P-1 and 

                                                           
1 Due to violation of the sphericity assumption using Mauchly’s 
W test (p < .01), the df’s in the within-subjects section were 
adjusted using Huynh-Feldt adjustments. 

between P+1 and P+2) and pitch reset across a clausal 

boundary  (between P-1 and P+1) in both female and male 

speakers. Three planned t-tests showed a consistent pattern 

of declination within clauses (between P-2 and P-1 and 

between P+1 and P+2) for both female and male speakers.  

F0 values at P-2 were significantly higher than those at P-1 

for all DBIs but DBI2 for females (p < .0001). The same 

tendency of declination was observed with F0 values at P+1 

and P+2 for all DBIs but DBI2 for both females and males 

(p < .001). The pitch-range reset was significant regardless 

of gender and DBI. F0 values at P+1 were always higher 

than at those at P-1 (p < .0001). 

For DBI, post-hoc Turkey’s-b tests showed that 

females and males performed pitch manipulation differently. 

For female speakers, pitch values at P-2 were significantly 

higher at DBI0 and DBI1 than at DBI2 level (p < .05).  

Pitch values at P-1 were the highest at the DBI0 level and 

lowest at the DBI2 level (p< .05).  Pitch values at P+2 were 

higher at DBI2 level than at DBI0 level (p< .05).  For male 

speakers, at P-1, pitch values were higher at DBI0 level than 

at DBI2 level (p< .05).  On the other hand, at P+1, pitch 

values were the highest at the DBI2 level and lowest at the 

DBI0 level (p< .05). At P+2, pitch values were higher at 

DBI2 than at DBI1 and DBI0 (p< .05). 

In other words, female speakers show a more 

consistent usage of gradient declination in representing 

different levels of discourse disjuncture, while male 

speakers are more inclined to use degrees of pitch reset to 

achieve the same goal. This differential patterning between 

genders coincide with the findings in [1]. 

3.2. Break indices 

The second dependent measure used is the prosodic breaks. 

In X-JToBI, break indices (BI1, BI2 and BI3) represent 

different degrees of prosodic breaks.  BI1 represents a word 

boundary break, while BI2 and BI3 represent an accentual 

phrase boundary and an intonational-phrase boundary, 

respectively. 



Table 1 shows the distribution of the number of cases 

at different discourse levels regarding boundary tones.  

Cases in the “Others” category were excluded from the 

analysis due to insufficient number of cases. 

Figure 3 shows the percentages of three break indices 

with regards to discourse disjuncture.  As you can see from 

the figure, the percentage of BI3 (boundaries for 

intonational phrases) was dominant regardless of the DBI 

levels.  However, the percentage of BI3 decreases as the 

size of discourse disjuncture becomes smaller while the 

percentage of BI2 (boundaries for accentual phrases) 

increases. At DBI0, BI1, which represents the word 

boundary, was also observed. 

DBI labeling 
BI 

DBI0 DBI1 DBI2 
Total 

1 15  ( 1.2) 0 (  0   ) 0 (  0   ) 15 (  0.8) 

2 163 (13.3) 4 (  0.9) 0 (  0   ) 167 (  9.2) 

3 1041 (85.1) 462 (91.1) 128 (98.5) 163 (89.6) 

Others 5 (  0.4) 0 (  0   ) 2 (  0.5) 7 (  0.4) 

Total 1224 ( 100) 466 ( 100) 130 ( 100) 1820 ( 100) 

Table 1:  Distribution of the number of cases at different 

discourse levels regarding break indices.  Numbers in 

parentheses show %. 

 
Figure 3: The percentages of break indices (BIs) with 

regards to degrees of discourse disjunctures. 

An ANOVA was conducted on the percentages of BI3 

(boundaries for intonational phrases) with regard to degrees 

of discourse disjunctures. Results showed that the 

percentages of BI3 were significantly different from each 

other [F (2, 1811) = 45.084, p < .0001]. Post hoc 

Bonferroni tests showed that BI3 was used less frequently 

at DBI0 than at DBI1 and DBI2 (p < .001). 

Although this study uses X-JToBI as the main prosodic 

labeling framework, a similar pattern was also found in 

Fon’s study ([1]), using the J-ToBI labeling system, which 

is a previous version of the current adopted model. 

3.3. Boundary Tones 

The third dependent measure examined in this study was 

the boundary tones in the tone tier.  Boundary tones are 

classified into two groups: simple boundary tones (L%) and 

complex boundary tones (L%H%, L%HL%, L%HLH%, 

L%LH%). 

Table 2 shows the distribution of the number of cases 

at different discourse levels regarding boundary tones. Due 

to case constraints, only those that appear in the bold square 

were used for analyses. 

DBI labeling Boundary 

Tones DBI0 DBI1 DBI2 
Total 

L% 554 (45.3) 239 (51.2) 90 (69.8) 883 (48.5) 

L%H% 239 (19.5) 93 (19.9) 27 (20.9) 359 (19.7) 

L%HL% 422 (34.5) 131 (28.1) 12 (  9.3) 565 (31.1) 

L%HLH% 4 (  0.3) 1 (  0.2) 0 (  0   ) 5 (  0.3) 

L%LH% 5 (  0.4) 3 (  0.6) 0 (  0   ) 8 (  0.4) 

Total 1224 ( 100) 467 ( 100) 129 ( 100) 1820 ( 100) 

Table 2:  Distribution of the number of cases at different 

discourse levels regarding boundary tones.  Numbers in 

parentheses show %.  

 

Figure 4: The percentages of boundary tones with regards 

to degrees of discourse junctures. 

Figure 4 shows the percentages of three boundary 

tones with regards to discourse junctures.  One can see 

from the figure that the percentage of simple boundary 

tones (L% in this case) is higher as the discourse boundary 

size gets bigger.  An ANOVA was conducted on the 

percentages of simple boundary tones.  Results showed that 

the percentages of single boundary tones (L%) at discourse 

boundaries were significantly different among different 

DBIs [F (2, 1804) = 14.869, p < .0001].  Post hoc 

Bonferroni tests showed that L% was used more frequently 

at DBI2 than at DBI0 and DBI1 (p < .001). 

A closer look at the complex boundary tones revealed 

that the proportions of L%H% and L%HL% were different 

with reference to discourse disjunctures.  The proportion of 

L%HL% becomes lower as discourse disjunctures become 

bigger whereas the proportion of L%H% stayed about the 

same across different discourse disjunctures. 



4. DISCUSSION AND CONCLUSIONS 

The goal of this paper is two folds.  The first is to 

investigate whether the findings in the small Japanese 

corpus used in [1] could also replicated in CSJ.  Two 

similar analyses regarding prosodic cues and discourse 

disjunctures were conducted. 

The pitch peak trend analysis showed that pitch-range 

reset and pitch declination were manifestations of the 

degree of discourse coherence.  Interestingly, there is a 

gender division in F0 patterning. Female speakers tend to 

use pitch declination to reflect discourse hierarchy whereas 

male speakers tend to use pitch reset to do so.  As similar 

patterning was also found in the Fon’s study ([1]), it is 

probably safe to conclude that this finding, although 

unexpected, is consistent and reliable at least to a certain 

extent. 

The analysis of break indices (BIs) showed that the 

percentages of BI3 observed at clausal boundaries were 

dominant regardless of DBIs, although the percentages of 

BI3 were higher as DBIs were higher. A similar tendency 

was also observed in [1]. 

The two analyses conducted in this study replicated 

Fon’s previous findings in Japanese.  Our data was larger 

than Fon’s Japanese corpus and the CSJ monologues 

covered a wider range of topics.  Still, the results of the 

analyses in this study replicated the findings in [1], 

suggesting that the findings observed in both studies should 

be reliable.  Thus, it might be reasonable to conclude that 

prosodic cues such as F0 peak trends and occurrence of BI3 

may to a certain extent reliably and consistently mark 

discourse disjunctures.  

The other purpose of this study was to evaluate the 

validity of our prosodic labeling of the CSJ.  CSJ adopted 

the X-JToBI system, which was an extension of the J-ToBI 

labeling system for spontaneous speech.  All three analyses 

conducted in this study used the prosodic labels that are 

annotated in the monologues of the CSJ.  The analyses of 

F0 peak trends and prosodic breaks replicate the previous 

findings in [1], suggesting that our labeling system is 

consistent and valid.   

The analysis of boundary tones that was not conducted 

in the Fon’s study further demonstrated that distribution of 

boundary tones reflect degrees of discourse disjunctures.  

L% was used more often at DBI2 than at DBI0 whereas 

L%HL% was used more often at DBI0 than at DBI2.  

Koiso and her colleagues found that the complex boundary 

tone L%HL% tend to be used to indicate that speakers hold 

their turn whereas the simple boundary tone L% tend to be 

used to indicate that they have finished and yield their turn 

[8].  Our results in the monologues seem to be consistent 

with their findings if we assume that turn-holding/yielding 

is highly related to discourse continuation.  Since the results 

of the analysis based on the boundary tones are consistent 

with previous discourse findings, it can be considered as 

evidence that our prosodic labeling is valid. 

Although only ten monologues were used in this study, 

the analyses conducted in this study demonstrated the 

possibility of using prosodic labels of CSJ for research in 

the field of phonetic sciences. 

Three prosodic cues investigated in this study are not 

the only possible cues reflecting degrees of discourse 

disjunctures.  Our studies also found that pause durations 

and syllable durations around clausal boundaries reflect 

discourse boundaries [1][9].  One reasonable question to 

ask is how these factors are related in reflecting discourse 

boundaries, especially which cues are more prominent to 

Japanese listeners to detect discourse boundaries in 

spontaneous speech.  We plan to investigate this in future 

research. 
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