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ABSTRACT

Paralinguistic features have many aspects and play
important roles in human dialogue. Transcription
of dialogue is a useful technique for analysis of di-
alogues. However, paralinguistic features are classi-
fied by transcribers’ subjective. Inconsistencies, such
as omissions and misleading, between transcribers
are unavoidable. Such inconsistencies between tran-
scribers arise the problem about accuracy and ob-
jectivity of analysis. In this paper, we evaluated
those errors and inconsistencies based on the cross-
check between transcribers on conditions such as
transcribers’ skill, using graphical interface and veri-
fying transcription with synthetic sounds. The results
show training and graphic interface had positive ef-
fects on consistency of inter-transcribers’ transcrip-

tion.

1. INTRODUCTION

Nonverbal communications play important roles
in human dialogue where participants use natural
speech called spontaneous speech. That nonverbal
information including the vocalizations and the voice
qualities is called as the ”paralanguage.”[1] Paralan-
guage has many aspects. Some of them are sensa-
tional features, and difficult to realize measurements.
The others are measurable as concrete acoustical fea-
tures. Transcription of the paralinguistic features
such as voice loudness, tone, and speech rate as well
as speaker changes, is useful for dialogue research.
But, paralinguistic features are classified and tran-
scribed by transcribers’ subjective. We made various
measurements of consistency of descriptions, between
different transcribers on some conditions such as tran-
scribers’ skill, using graphical interface and verify-
ing transcription with synthetic sounds based on own
transcription.

2. CONDITION OF EXPERIMENTS

We used two real speech data. One of the speech
data was used for training of transcribers, and an-
other was used for test. Each of the speech data has
about 40 seconds’ duration, and were taken from a
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TV program of a female interviewer and a male in-
terviewee. In the program, speakers talked freely each
other. These speeches were sampled in 44.1kHz and
16bits and recorded as monaural.

We divide subjects into two groups. One of those
groups used graphical interface such as speech wave-
form and pitch waveform when they heard the dia-
logue. This group had 3 subjects. We call this group
as W-group. Other group did not use graphical in-
terface when they heard the dialogue. This group
had 4 subjects. We call this group as B-group. W-
group had 3 pairs of transcription and B-group had 6
pairs of transcription for cross-check in each session.
Subjects in each group could hear any part of the di-
alogue they wish on the SPARC Station 10 with a
headphone. Subjects performed five sessions. From
the first to the third session, subjects transcribed
the training dialogue. In the fourth session, subjects
transcribed the test dialogue. In the fifth session,
subjects verified their transcription by hearing syn-
thesized sounds based on the own transcription, then
modified the own transcription.

Subjects use the Hiragana (Japanese syllable ori-
ented characters) to transcribe both verbal sounds
and nonverbal sounds, e.g., laugh. The TEI tags and
entities were used to transcribe nonverbal features [3)].
Five of the subjects had a few practices, but rest of

_them did not have any practices. All of subjects at-
tended to meetings, to learn about TEI notation and
how to tramscribe the dialogue, before first session.
At the meetings, we suggested criteria for segmenta-
tion of a dialogue, that is, subject should tag a turn
as a utterance, and should tag paralinguistic features
at every pause-separated-phrase in principle. We had
meetings at the end of each session. At the meeting,
we answered questions from subject about criteria for
transcription. '

In this paper, we evaluated errors and inconsisten-
cies of transcriptions based on the cross-check be-
tween transcribers. In spontaneous dialogues, the
correct transcription does not exist, because dialogues
do not have any scripts. Moreover, there are many
unclear and ambiguous sounds. When utterances
overlapped, the sounds become unclear, because our
speech data were recorded as monaural. The prob-
lem we are interested is deviations of transcriptions
between transcribers.
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We used the following formula to estimate consis-
tency rates.
a+b

A: Number of transcription items (Hiraganas, Tags
and Entities) occurred in one of transcriptions.

B: Number of transcription items in another tran-
scription to be compared with A.

a: Number of matched items in transcription A.
b: Number of matched items in transcription B.
(a=1b)

We evaluate consistency rate based on cross-check
of a pair of transcriptions. ”A” in above formula
is number of transcription items in one of transcrip-
tions. And ”B” is number of items in another tran-
scription. Here, transcription items are Hiraganas,
tags and entities. When we evaluate consistency rate
of tags, we count the number of tags as ”A” and ”B.”
7a” and "b” in above formula are counted in the sim-
ilar way as ”A” and ”B.”

3. RESULTS

3.1 First Session

Table 1 shows the consistency rates of the first ses-
sion. In Table 1, "TOTAL” means a number of all
items counted in all cross-check. ”Char” means pho-
netic sounds transcribed with Hiragana. ”Tag” and
”Entity” mean nonverbal features transcribed with
TETX tags and entities. Tags represent long term fea-
tures in phrases. Entities represent short term fea-
tures in a syllable. If the same or similar contents are
transcribed around the near position, we defined the
items are consistent.

Here, ”similar contents” means the followings.
Hiragana transcription can be in the orthographic
way or in the phonetic way. Transcribers may re-
marke the sound, laugh for example, can be other
sound. Adjacent degrees of nonverbal features are
similar. For example, a postposition /wa/ sound is
written as /ha/ in the orthographic way in Hiragana.
We defined each of them is similar. Facing a sound
that would be transcribed as /a/, the transcriber re-
marked that the sound can be /e/. If the same sound
was transcribed as /e/ in another transcription of
cross-check pair, we defined those items are similar.
We defined ”aa” and ”a” are similar in tempo.

In Table 1, ”Char” marked from 83% to 91% of
consistency rates. But all of consistency rates of tags
and entities are about one third or less than ”Char.”
And, W-group marked higher consistency rates in all
items than B-group.
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Table 1: Consistency Rate in 1st Transcription|%].

B-group W-group
% | TOTAL % | TOTAL
All 70.4% 7,938 || 75.5% 3,919
Char 88.4% 5,304 || 90.9% 2,702
Tag 36.0% 2,385 || 42.5% 1,169
Entity || 14.5% 249 || 16.7% 48

3.2 Fourth Session

After three training sessions, subjects transcribed test
speech data in this session. Table 2 shows total con-
sistency rates of fourth transcription.

Table 2: Consistency Rate in 4th Transcription[%].

B-group W-group
% | TOTAL % | TOTAL
All 75.5% 7,161 || 80.0% 3,770
Char 91.6% 4,854 || 92.1% 2,438
Tag 44.9% 2,094 || 58.8% 1,278
Entity || 10.3% 213 || 31.5% 54

In Table 2, "Char” marked from 86% to 92% of
consistency rates. But most consistency rates of tags
and entities are about a half or less than ”Char.” And,
W-group marked higher consistency rates in all items
than B-group.

Most of items in Table 2 marked higher consistency
rates than in Table 1, except B-group’s "Entity”.

3.3 Fifth transcription

In this session, subjects verified their transcrip-
tion by hearing synthesized sounds which reproduce
some nonverbal features based on their transcription.
Then, subjects modified own transcription to get bet-
ter one.

We made a program to synthesize sounds based on
the transcription. It interprets some TEI tag and en-
tities, then makes simple sinusoid wave sounds. The
program can interpret following tags and entities in
Table 3. The program makes a rhythm which corre-
spond to sequence of syllables. Each sound unit corre-
sponds to not only a syllable but also some nonverbal
features written down in the transcription. And, the
program can interpret long vowels and double con-
sonants in Japanese as a mora. The sound as long
vowel are realized as long sound, and double conso-
nant are realized as a short pause. Speakers repre-
sented with <u>’-tag are distinguished with differ-
ent pitch. High pitch is assigned to a speaker, and
low pitch is assigned to another. ’Inhale’ and ’ex-
hale’ transcribed with ’vocal’-tag are realized as a
long pause. Hence, transcribers can hear transcribed
paralinguistic features. And this program concate-
nates sequence of sounds based on Japanese rhythm
rule of syllable length[2].

Subjects verified own transcription by comparing
the synthesized sounds with the original dialogue.
Then, subjects modified their transcription to make
better one.
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Table 3: Interpreterble Tags & Entities by
Verification Program.

Tags means

pause pause

shift changes of loud,pitch and tempo
u utterance

vocal inhale,exhole

Entities | means
&stress; | stress
&trunc; | truncated syllable

&If; low fall intonation
&lr; low rise intonation
&fr; fall rise intonation
&rfy rise fall intonation
Table 4: Consistency Rate in 5th Transcription|%].
B-group W-group
% | TOTAL % | TOTAL

All 75.2% 7,539 || 81.4% 3,720
Char 91.4% 4,872 || 91.6% 2,430
Tag 49.4% 2,403 || 64.2% 1,228
Entity || 12.1% 264 || 25.8% 62

We show total consistency rates of the fifth tran-
scription in Table 4. Consistence rates in ”Char”
marked from 86% to 92% consistency. But consis-
tency rates of tags and entities are about two third or
less than ”Char.” And, W-group in all items marked
higher consistency rates than B-group.

All ”"Tag”s in Table 4 marked higher consistency
rates than in Table 2.

4. ANALYSIS OF
INCONSISTENCIES

In previous section, consistency rates of tags be-
came higher and higher along sessions. But most of
the consistency rates of the tags and entities are lower
than about a half of the rates of ”Char”s. Figure 1
shows consistency rates of tags in each session.

75
E B-group Cr.B —— |
70 W-group Cr.B ——
65 W
60 | ’
2 “f |

35

1st 4th 5th
(Session)

Figure 1: Development of Consistency Rates of Tags

In Figure 1, W-group marked higher consistency
rates than B-group in each session. And the results
of the fourth session marked significantly higher con-
sistency rates than the first session. We evaluated

analysis of variance between effects of training and
cimlanm munnhianl inbtanfann in tha fAret tha faurth and
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the fifth session. The result is Table 5. Effects of us-
ing graphical interface, training and the interaction
of them became clear.

Table 5: Analysis of Variance of Training and Using
Graphical Interface.

Sum of | d.f. | Squares of F

Squares Means
Training 1140.5 2 570.3 | 10.3
Using GI 933.3 1 933.3 | 16.9
Interaction 766.2 2 383.1 6.9
Errors 1160.8 21 55.3 —

But, we tested the average consistency rates be-
tween the fourth and the fifth session. Superiority of
the fifth session is not proved except tags in W-group.
This means the effect of verifying own transcription
with synthesized sounds did not become clear.

Table 6 shows contents of consistencies of tags and
entities in fifth session. In *Tags” section in Table 6,
upper elements are conversational analysis informa-
tion(CA) and lower elements are paralinguistic fea-
tures.

Both of groups in Table 6, most of the paralin-
guistic features have lower consistency rates than the
rates of CA information. CA information is related
with existence of sounds. Transcribers can easily rec-
ognize existence of sounds. As the result, CA in-
formation would mark higher consistency rates than
paralinguistic features. We tested the average consis-
tency rates of CA information and paralinguistic fea-
tures. Consistency rate of CA information is clearly
higher than paralinguistic one.

Subjects reported following two problems about
low consistency rates of nonverbal features. One of
them is how to divide dialogue into segments. For
example, here we think about '<u>’-tag. Inconsis-
tencies of <u>’-tags are caused from the ways tran-
scribers segmented the turn-taking, though the seg-
mentation criteria were repeatedly given in the meet-
ing. In case of '<u>’-tags, the problem is not so
serious. In case of other tags of paralinguistic fea-
tures, transcribers also need criteria to distinguish a
paralinguistic segment. However, if transcribers un-
derstand segments in something different ways, tran-
scriptions would be different. This problem may re-
late to unclear or very weak sounds. If a transcriber
did not hear very weak sounds, the transcriber does
not transcribe some tags like ” <shift feature="loud’
new="pp’>.” Then, his transcriptions of some non-
verbal features around the weak sounds may different
from other transcribers’ transcription.

Another problem is the model of speaker. Tran-
scribers construct models of characteristics of the
speakers. Transcribers are influenced by those mod-
els when they transcribe dialogues. For example, a
speaker utters often in very high pitch. If a tran-
scriber would construct such model for the speaker,

ha micht nnat recnonize anch verv hich niteh connds.
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Table 6: Inconsistencies of Tags and Entities at Fifth Transcription.

B-group W-group
Total | consistencies Total | consistencies
Tags Tags
Overlap 564 76.6% Overlap 320 85.0%
Speaker Exchange 243 79.8% Speaker Exchange 130 87.7%
Pause 159 45.9% Pause 108 61.1%
Pitch 537 45.8% Pitch 328 53.0% |
Loudness 327 31.2% Loudness 176 52.3%
Speech Rate 291 34.4% Speech Rate 116 39.7%
Voice Quality 133 12.0% Voice Quality 11 18.2%
Nonverbal Sounds 35 57.2% Nonverbal Sounds 33 66.7%
Others 114 3.5% Others 6 0.0%
TOTAL 2,403 50.6% TOTAL 1,228 35.8%
Entities Entities
&lr; &If; &Ar; &rf; 57 14.0% &lr; &If; &fr; &rf; 22 18.2%
&stress; 108 18.5% &stress; 22 45.5%
&trunc; 93 4.3% &trune; 18 11.1%
Others 3 0.0 % Others 0
TOTAL 264 12.1% TOTAL 62 25.8% |
TOTAL 2,667 45.7% TOTAL 1,290 62.3%

In case of prosody transcription, 80% of inter-
transcribers’ consistency was achieved [4]. In our
experiment, the highest consistency rate of nonver-
bal features is 64%(Table 4). Whereas the same
transcribers’ second and third transcription archieved
abount 80% consistency rates of tags. Analyses of
paralinguistic features needs a large corpus. A large
corpus, however, can not be constructed by only one
transcriber. We need the method to get higher inter-
transcribers’ consistency of paralinguistic features.

Alton L. Becker reported that there were not the
same descriptions about his short kinetic action [5].
Fach transcribers had transcribed his action from dif-
ferent point of view. To transcribe nonverbal features
in spontaneous speech is similar to describe kinetic ac-
tion. We used TEI notation. It restricts notation of
nonverbal features. But inconsistency between tran-
scribers appeared, because each transcribers describe
nonverbal features from different point of view.

5. CONCLUSION

In this paper, we got a consistency rate about 91%
for verbal sound. Nonverbal features, however, are
influenced by transcribers’ subjective. Then, there
are many omissions, insertions and misleading. Our
highest consistency rate for nonverbal features is 64%
for tags. We examined changes of consistency rates
caused by transcribers’ skill, use of a graphical inter-
face such as speech wave form and pitch wave form,
and a verifying own transcription with synthesized
sounds. Transcribers’ skill and graphical interface
had influence on results. But, the effect of verification
with synthesized sounds does not become clear.

Spontaneous speeches do not have any scripts, and
include unclear and ambiguous sounds. The results

EUROSPEECH ’95, Madrid, Spain, September 1995

of consistency rates for verbal sounds marked rela-
tively high rates. But, consistency rates of tags and
entities are about a half or less than verbal sounds.
About nonverbal features, transcribers might tran-
scribe nonverbal features by different point of view.
These results show we will use some transcriptions
transcribed from different point of view to analyze
phenomenon in spontaneous dialogues.

References

[1] George L. Trager: ”Paralanguage: A First Ap-
proximation”, Studies in Linguistics, 13, 1-11,
1958.

[2] Masayo Katoh, Mitsuo Komura, Shin’ichiro
Hashimoto: 7Rhythm rule in Japanese based
on the center of energy gravity of vowels”, The
Journal of the Acoustical Society of Japan, pp.
888-896, vol. 50 no. 11, 1994.

[3] C.M.Sperberg-McQueen, Lou Burnard: ”Base
Tag Set for Transcription of Spoken Texts”,
TEI P3 chapter 11, Text Encoding Initiative,
Chicago, Oxford, 1994.

[4] Kim Silverman, Mary Beckman, John Pirelli,
Mari Ostendorf, Colin Wightman, Patti Price,
Janet Pierrehumbert, Julia Hirschberg: »TOBI:
A Standard for Labeling English Prosody”, Proc.
of ICSLP 1992 pp. 867-870.

" [5] Alton L. Becker, "Language in paricular: A lec-
ture.”, In D. Tannen (Ed.), Liguistics in con-
text: Connecting observation and understand-
ing, Ablex pub. corp., 1988.

1266



