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ABSTRACT

This is the first of two technical reports on speech disfluencies found in the ATR spoken
language database. This report presents the statistical analysis of the orthographic transcriptions,
and provides the following: 1) probability of fluent speech at various sentence lengths, 2) the
structure of reparandums (see section 2 in this report), 3) disfluency patterns and occurrences, and
4) word fragments and their significance in speech disfluency. The results of the acoustical

analysis will be reported in a subsequent report (TR-IT-0108).
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1. INTRODUCTION

Speech disfluencies, such as false starts, repeats, and hesitations (filled and unfilled pauses)
are prevalent in spontaneous speech, and their presence has been one of the major impediments to
progress in speech recognition and understanding research. Spontaneous speech translation - the
ATR-Interpreting Telecommunications Research Laboratories' (ITL) goal - will be a difficult goal
to attain without understanding these abnormal (normal ?) speech phenomena, and devising an

effective means to deal with them.

In the past, several ATR-ITL's researchers attempted to understand speech disfluencies
[Murakami, Takezawa] and to deal with them [Kikui]. For example, Murakami analyzed 11,054
spontaneously spoken sentences extracted from the ATR speech database [Shinozaki], and
classified speech disfluencies into seven different patterns. He, nevertheless, failed to provide any
statistically significant evidence that could lead us to further investigation. Takezawa gave
examples of "ill-formed sentences" found in the ATR Spontaneous Speech Database
[Uratani-1], but again offered no statistically meaningful data. Kikui and Morimoto developed a
similarity based speech repair identification algorithm exploiting the fact that words in the
reparandum and the repair of a sentence are syntactically somewhat similar. Although their
algorithm works well for some cases, the similarity scores were assigned heuristically, rather than

based on any empirical evidence.

Although it is questionable whether the ATR Spontaneous Speech Database truly represents a
spontaneous speech'’, it is our hope that its analysis will help us understand the nature of speech
disfluency. The goal of this study is to provide a statistical basis for building a language model
that will be used for detecting and correcting speech disfluencies. This is the first of the two
technical reports on the speech disfluencies found in the ATR spoken language database. In this
report, we will present the linguistic aspects of the speech disfluencies found in the 750 Japanese
orthographic transcription files. Specifics are: probability of fluent speech in relation to the
sentence length, the structure of reparandum (see section 2 in this report), disfluency patterns and
occurrences, and word fragments and their significance in speech disfluency. The acoustical

characteristics of speech disfluencies will appear in a subsequent report [TR-IT- 0108].

Y See Uratani- 1 page 2. Recording conditions are stated as follows:
. One utterance should be less than 10 seconds.
. Interruptions should be avoided.

. Avoid extremely long filled pauses and speech repairs.



2. SPEECH DISFLUENCY

As was mentioned before, speech disfluencies include many kinds of linguistic phenomena such
as false starts, repeats, and hesitations. In this report, the authors liberally use the term speech
disfluency (SD) to indicate self-repairs [Levelt], fresh starts, modification repairs, abridged repairs

[Heeman], and repairs [Kikui]. In this sense, SDs are in line with DFs in Shrieberg

[Shrieberg-1].

Notwithstanding confound terminologies, there seems to be a general agreement on the

structure of SD: the speech interval that will be replaced, an optional editing phrase, and the

replacing interval (Figure 1).

interruption point  (IP)

Ay —=F HFAX @‘i— vAY HAX O Ny b+ T TENIFT

reparandum (RM) editing term (ET) repair (RR)

Figure 1. The structure of speech distluency

The term reparandum (RM), originally used by Levelt, refers the speech that will be replaced
(e.g., A% v ¥ — N A4 X D). The interruption point (IP) is the moment when the flow of
fluent speech is interrupted. It is normally followed by a silence or an editing phrase. The editing
term (ET) is the same as the interregnum of Shrieberg and editing phase of Levelt. Many times it
is a short interjection such as ' 2 —' or an explicit editing term such as ' 9> £ A'. The repair
(RR) region corresponds to the region that corrects RM (/ A4 XD)

3. ATR SPOKEN LANGUAGE DATABASE (ASLD)

As of November 8th, 1995, there were a total of 961 travel conversation files in the ATR
Spoken Language Database. Part-of-speech (POS) labeling of each file is a laborious and time
consuming job (this work 1s being done by an outside vendor), and was impeding the progress of
the authors' work in collecting the SD statistics. It was in the authors' best interest to stop waiting
for the completion of POS labeling of the entire 961 files and start analyzing what they had at the
time - 750 files.

Table 1 is the list of the task domains and topics of the 750 files. The majority of the
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conversations are recordings of dialogues between two participants, one mimicking a hotel guest
and the other a hotel front desk staff, discussing a variety of sub-topics such as room reservations,
direction findings, and ticket reservations. Out of the 750 files, 633 are of spontaneous speech
(albeit with some restrictions) and 117 files are of the conversations using some form of check
sheet. 132 files are of Japanese-Japanese conversations, while the rest are interpreted
conversations either from Japanese to English, or English to Japanese.

Table 2 and 3 summarize the contents of the 750 files.

Domain T 750 :travel information services

Topics 155 :hotel room reservation (dialogue with front desk staff)
24 :consulting hotel rooms (dialogue with front desk staff )
339 :hotel services (dialogue with front desk staff)
36 :consulting hotel co_nférence rooms * reservation
22 :air reservation * change * cancellation
22 :inquiring regular bus - train tickets
28 :Inquiring transportation
8 :direction finding
20 :inquiring car rentals, reservations
50 :inquiring tour bus - package tour, reservation, travel
14 :play - concert ticket reservation - purchase
12 :restaurant reservation
8 :food ordering
8 :troubles - lost and found
4 :shopping

Degree of Spontaneity 633 :spontaneous
117 :check sheet
Language (s) 132 :Japanese—Japanese
272 :Japanese—English
346 :English—Japanese

numbers indicate the number of files

Table 1. Content of 750 spoken language database files



total 750 files

26,046 sentences

108,448 bunsetsu| 304,131 words

average per file

34.73 sentences

144.60 bunsetsu

405.51 words

average per sentence

4.16 bunsetsu

11.68 words

average per bunsetsu

2.80 words

Table 2. Total number of files, sentences, bunsetsu phrases, and words

J—

total 750 files| 657 disfluencies| 1,150 words | 2,186 letters
per file | 0.88 disfluencies| 1.53 words| 2.91 letters
per disfluency 1.75 words | 3.33 letters

per word

1

1.90 letters

Table 3. Disfluency statistics

4. DISFLUENCY PATTERN LABELING SYSTEM (PLS)

To represent the range of SD, the authors have adopted the Pattern Labeling System (PLS) which
was originally developed at SRI [Shriberg-2, Bear], and later modified by Shriberg [Shriberg-1].
The authors closely followed the PLS introduced by Shriberg with only minor modifications:

coindexing was revived, and one extra label was introduced.

Coindexing is described in Bear et al. [Bear] "it involves assigning an index to each word symbol
to associate the word with the correct corresponding symbol on the other side of the IP." Shriberg
eliminated coindexing in her work to simplify the system and reduce labeling time. The authors,
however, feel that coindexing is necessary in order to index reordered words and variable-length

substituted/repeated strings. In the following examples, the PLS labels alone will not provide

enough details on how the reparandums are altered in the repairs unless coindexing is used.

e.g., reordering case
(8 FZL 13 %22 »)
rl 2 13 r4 15

r4

5 rl 12
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In case of variable-length substituted strings,

yrv—% (B F U 2 ) I L TwkX 2 I 7,
' dl rl sl s2 s2. rl sl s2

In case of variable-length repeated strings,

Cegh 000 TOYEE (EBN) B B D ITR/BMEN. o o
1 . il rl rl

Second, in ASLD, there were several cases where a word is fragmented by another fragment. In

this case, we used the symbol 't' to mark the fragment but did not label fragmented word.

: eg, PLZENE () L7
Part-of-speech Labeling Z DA Zoftt £ of
Pattern Labeling ti-.

The entite PLS (Table 4) labeled files (Table 5) are under the directory of
/data/as46/kyungho/DB/DISFLUENCY (see section 8 for details)

symbol |explanation

interruption point (IP)

r repeated word

S word in substituted string
i inserted word

d deleted word

f filled pause

e explicit editing term

- word fragment

* same word with different POS label
~ misarticulated word
t an inserted word causing a fragmention of

another word

Table 4. Pattern Labeling System (PLS, Shriberg, 1994)




90:01101630:20701LF X147 ¥4 %,ﬂ::::
9010110:640:2080:—1¢ F :~.§Szﬂ::::
90101101640:2090i 21 DR R &l

90:0110165012100! (% (iFC-5

9010110165021 101k / BRI B3 FLE: v iREERIrl
9010110/65012120i At > iSRRI LB v iE R A B Eir2
0010110165012130i72 51 5172 & A Bh & itis 1
90i10110/650:2140!) 1) FLAE

9001101650121 50:8k! / kAR Bl 5 AL B ~ R ERIT]
9010110165021 601 A > 1TrEE BRI BL v iE i A B &2
00101 101650:21701721 571 7= B B 5 A SR AR lis 1
0010110/660121801f%! 7 hi1#&E @4 i
00'01101670:2190T] ! % 1) A B S0 LB T 1B ER
90/0110/67012200: 515 1 5 FERIFLEL 7 iRkl
90!0110:670122101 1 - B Eh ) — B Eh e
9010110670122200C L £17 =i T L 2 BIghEI AR Vi EEE
9010110/67012230i >t v 1) FERIALE 7 RIDE
90!01101670122401724 7 17 \Bh B 2 BkiE 0
9010110!670:22501 D1/ 1D &K BI &1
00!01101670:22601 T 71 C B Bl 50 A 5k 1B ER
9010110:67012270:9" A 13~ 125 B R Bk % L

=

90/0110167012280}, Ho iFL
Table 5. An example of a PLS labeled file

4.1. Interruption Point (.)
An interruption point is the moment when the normal flow of fluent speech is interrupted by the
speaker who just realized the fact that there was something wrong about what he said. An
interruption is usually followed by an unfilled/filled pause, or an explicit editing term (see 4.7). An

TP is denoted by a ".".

e, Ued, FOIAY AV TBENLET,
rl . rl

4.2. Repeated Word (r)
Exactly the same word(s) repeated before and after the IP are indicated by the symbol 't'

Repetitions may be one or more words.

e.g., exactrepetition
FAGICEELE v oL 3 B OE w X i3 EbRVATTIREG,
1 12 34 15.11 12 1314 15

eo



e.g., variable-length repetition.

o oo 7OV IE (BN B B N IIH/IABII. o .

4.3. Word in Substituted String (s)
Each substituted word is marked by the symbol 's'. A substitution does not always match up
word for word (variable-length substitution), therefore, they are judged based on their syntactic

and semantic correspondences.

eg., _HOUED Lol 22— B FHE KEANLTWEL, o 6
sl- . f sl sl

In this case, the authors judged ' L @ <' as a fragmentation of 'f57H' (lodging), which was
substituted by two words ' &' and '#/E' (room). The words 'fEiH' and ' BELE' have

syntactic/semantic similarities in the travel information service task domain.

4.4, Inserted Word (i)
Inserted words are marked with the symbol 'i". Inserted words are notably surrounded by
repeated words. It 1s sometimes difficult to decide whether an insertion is an emphatic expression

or a disfluency, but we, nevertheless, treated them as disfluencies.

e, BIRHRS +—B B O +—BIT. ..

4.5. Deleted Word (d)
Words in the RM that have no syntactically/semantically corresponding words in the RR are
labeled with d. In the following example, ' T is replaced by the semantically unrelated word ' &
\7E 9, therefore, judged as a deleted (and fragmented) word.

eg, BEMASL ThITTT,
di-.

4.6. Filled Pause (f)
The ATR part-of-speech labeling convention [Uratani-1, p. 30] defines a filled pause (4% 7 )
as ""A content word. A word that can constitute a bunsetsu. Non- conjugative. Removing them
does not alter the structure and meaning of the sentence." Filled pauses occurring in otherwise

fluent speech were not labeled, but were labeled if they occurred as an ET inside of an SD.



eg, AT KRG AZX Dz2—= VA HFAX DXy pTITEVE T,
sl rl. f sl rl
Table 6 lists all the filled pauses and their occurrences in the 750 files, and Table 7 filled pauses

function as an ET.

4.7. Explicit Editing Term (e) .

In Japanese, 'BXEJFT's (idiomatic expressions) [Uratani-1, p. 29] such as ' § W Z ¥ A" or '
Lo#wvL F L7z are commonly used to retract what was just said. Mostly, they appear right
after the RM, and they are marked by 'e’.

e, BhF W IAT 7TA TNV & TWVIEFA IS/ F T ATV 7r—F— T3,
rl 2 sl. f e rl 12 si

Table 8 lists all the idiomatic expressions and their occurrences in the 750 files, and Table 9

idiomatic expressions function as an explicit editing term.

4.8. Word Fragment (-)
Word fragments are represented by '-'. Word fragments are so prevalent in speech disfluency

that they warrant special attention. A detailed explanation is provided in section 7.

eg, PLIFENZ -0 L7,
tl-.

4.9. Same Word with Different POS/Conjugation (*)
An abrupt ending of RMs occasionally causes the same word with different POS labels and/or
conjugation labels. In the following example, two words ' -) ' have the same POS labels but one

was assigned as a conjugation label predicative form (# 1EJ2) and the other as an adnomial form

CEETE).

eg., HEREZ Bb I Kb 5 O % EHLAILTWVWLATT
pattern labeling rl 2%, rl 12
POS word final word final

conjugation predicative  adnominal

4.10. Mispronounced Word (7)
Mispronounced words are indicated by '~'. A word is judged mispronounced if the word is

fragmented and there is no syllabic matchings in the RR.

10



eg, TDOLEIHIIHT LD EFDboTEBDET
d-.

4.11. An Inserted Word Causing a Word Fragmentation (t)
If there is a word or a word fragment causing the fragmentation of another word, the prior is

marked with 't". In the following example, an auxiliary very ' TV272 7213 is divided into two by

1261.

eg., Bz TwilZ & » & LTILLIC
t-.



T,i~ f2214 I A Rl|&LsTcI&FThZ| 3
z 1332 #3 CT&wET R 2 FITIsvEThAZ 3
» 769| R l{brotk 3
HD 555 A=A t| - 3
HD— 3781 2 — - 9 AL 3
=& 310 x — & — o R — 2
F95TTh 262| S L) TITEVETA 9l d>Dh 2
»H— 188} ¢— 9| z—n&— 2
Ho 155) ~Z— 9 z—&th 2
=0k 86| 9 — AL TNWEIBRATE R 2
I—A 18| S TYH 7d Ravke! 2
T 78 o & — 7 7 A 2
9 T 60| 1F— 7| & A 2
b 59| Ak — 70 A& 2
Zok 58| 9 — 6ldH—otk 1
Faa 57(\#9 %9 61 &7 1
B— 54) & — 61— I
) TThz 41| b— 6l&% 1
E3 40 A—£& 6lHZHTT R 1
B 8| HDH 50& & 1
i 38| HNOTTHh slan—% 1
A 371 F— 51 HD—z— 1
R b Lo L 50 H0D—T7Th l
& 33 HE— 4 H5 1
2o 32] v 4| HrTTH 1
A— 38| =% TTA 4l vz 4 I
ZE— 22| ~— 49— & 1
oy 19] %9 49 —Ad 1
VR — 16| DT - 3I[H—Ak— 1
2ok 16|\ — 39 AL 1
Z—tTth 14] 5 AL 3| 2 — 1
v 14| 2 =2 & TFh 32 —HD 1
Z9 13 2 —¢TYh-— 3|20kl 1
9 12] 29 I R—0 kR 1

continued




=T 1 Z) T8 nwFTh-—
Rk W29 TF
ZHD— 1|9 TT LA
ZR2—k 1| D

AR 1| #NdHD—
R E 1| #hTTT -
Z < 1o &z
Zo—t— 1| T &
2ol 1| Tz
Zo&ETTh 1| Ty—
Aok TTh— 1| Clido—
2T 1 &

2D L &9 p

B9 ESLELED
< 1| Rz

< 1| &

Z9 - 1jit

&= L) O~

EH &3 —A

L— 1|49
Le—&D 1%

Cxd 1| &

U ?-— HHA—EBHD
ThHE 1|A—&fa
FHEILH Aok

FH - ”

Total 7455 (153 different filled pauses)

Table 6. Filled Pauses (F1#%57) and their Occurrences



R 52| D !
o) 159 1
HD 11| ZA—n& 1
z 10z & [
& 4| 2D 1
Ho 3B !
HD— 3 & [
A 4] % 1
H— 21 EH 1
H— 1 |
Total 114 (19 different filled pauses)

Table 7. Occurrences of Filled Pauses Appeared in Disfluencies

14

=4 4341 b LbiFsH D FEA 35 LesBbLELR 8
PLIENELL HISjwh o LeWnEd 3B TAETATLE 8
HYPREHITSwEL | 577 EHF 32| BOTE) TEFET 5
UML) TSnET 418 LohwiL ¢ 31 ZAEA 5
R R 384 9 b 29 Lo LE L 5
BhrwiLEs 267 BIELH T ET 274 9 A 4
HHBE D 245 % | 26| B LA 4
LLbL 173 voThoLenEt 23| BhrwlLEdh 4
THERA 172 Lotz LE L7 3| BEFLELL 4
LoRwnwn-LET 149} kv 23| AL 4
FhiE 1481 % 18| £72 4
A LDITITEVIERA | 114|d) LbIFTEWETATLE | 17|dd 3
N3 109 BFEHWALFELE 16| HHATE 3
Vz 104 S &9 %5 12| BIEWLicES # 3
ESnLELT 104 ALK li|oslze 3
BhrnwnrzLET 102| VRV R 10 LR — 2
LedbwizLFELE W[ EATHLITSVEEA gl VR 2
PEEE—— 67| sebEETLL 3| BExouT 2
BEhWwhIF 44| TH A S 8| BolF— 2
ZAHIE 3918 &%5 I BRTARIVEE 2

continued




T AbIE 2 BEHETTY I
Lodn 2| BRI A S W 1
Lo 2l g 1
€9 2B Al FEsn 1
BARER 2l yazein 1
RoU—iE-57T | 2zsctnz :
i35 2| 2Tt 1
£i2% 2l ey 1
D Urnziaks 1
» NigrwzLT !
2 Higovig—3t— | 1
b Lb 9 Lbirzn 1
V2D lensen 1
R Hrricn 1
A=k 1

BEbs g 1

Total 9286 (90 different idiomatic expressions)

Table 8. Idiomatic Expressions (&) and Their Occurrences

THAZEW 5
LohwniLELR 3
Lofw 2
THEEA l

Total 11 (4 different idiomatic expressions)

Table 9. Idiomatic Expressions as Explicit Editing Terms



5. DISFLUENCY, SENTENCE LENGTH AND REPARANDUM

5.1. Disfluency and Sentence Length

Shriberg [Shriberg-1] developed the concept of "efficient words" as a measure of sentence
length. According to Shriberg the sentence length should be counted as the total words minus the
reparandum and the editing term. Shriberg justifies this system by noting that "because there is an
inherent correlation between the presence of a disfluency and sentence length. Efficient length
avoids this confound by omitting words deleted in disfluency from the word count for the

sentence.'"

Figure 2 is the frequency polygon by sentence length. The majority of sentences (over 72 % )
in the corpus are rather short (Iess than 15 words), and one third of them (27.6 %) are even shorter
(less than 5 words) reflecting the fact that many of the sentences are comprised of simple
acknowled'gements (e.g., yes, I understand). Another reason for this lopsided distribution may be
the 10 second limitation - speakers were encouraged to utter sentences shorter than 10 seconds
[Uratani-2] which seems to be the limit that current natural language understanding technology

can handle.

8000
7000 |
6000}
5000 |

4000}
3000 |
2000/
1000}

Number of Sentences

ks

0 5 g . > e
0 10 20 30 40 50 60
Sentence Length(Efficient Words)

Figure 2. Number of Sentence at Each Sentence Length

By separating fluent sentences from disfluent sentences (Figure 3, 4), we know that most of the
short sentences (less than 5 words) are fluent, and the distribution of disfluent sentences is bell

shaped peaking at 20 words. We don't think 20 word sentences are particularly prone to



disfluency, but rather itis an artifact of the 10 second rule that caused a smaller number of longer
sentences. The simple fact is that longer sentences are more prone to disfluency. In Figure 5, the

sentence length is inversely related to the probability of fluent speech, and it shows no particular

fluctnations at 20 words.

Fluent

8000
7000 t
6000 t
5000}
4000 ¢
3000 {
2000
1000 ¢

0

Number of Sentences

010 20 30 40 50
Sentence Length

Figure 3. Number of Fluent Sentences at Each Sentence Length

Disfluent

200
180+
160 ¢
140}
120+
100}
80}
60|
40t
20|

0 e
0 10 20 30 40 50 60
Sentence Length(Efficient Words)

Number of Sentences

Figure 4. Number of Disfluent Sentences at Each Sentence Length
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]
0.9}
0.8}
0.7}
0.6}
0.5}
0.4}
0.3}
0.2}
0.1}

Probability of Fluent Speech

O f 1 2 1 L
0 10 20 30 40 50 60
Sentence Length(Efficient Words)

Figure 5. Probability of Fluent Speech at Fach Sentence Length

5.2. Reparandum (RM)
Our analysis shows that RMs are mostly short and many of them end in a fragment word.

Figures 6 and 7 show that 96.7 % of the RMs are less than five words and 84.9 % are less than

five hiragana characters. 68.3 % of the RMs are one word long, and 30.1 % are one character

long, such as,

Zhhrb B [2-] FEAEFRITIET, o o o
sl-.
BARIAT F wHol2WFE3dy,
dl-.

Tables 10 and 11 also show that the majority of RMs are single fragmented words or words

ending with a % DAt (see section 7.1 for definition).

18
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Figure 6. Reparandum Length in Words

100%

50% }
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Figure 7. Reparandum Length in Characters
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( POS frequency POS frequency POS frequency
Foft 372 GEIEIE] 10 ERENE 4
B 46 HELT 9 A% 3
EELT 43 & 9 FEF 2
ER 33 R 8 RIAVASET] 2
AEHE 21 AR 6 Bed 2
EEBE 19 RN 6 K& 2
BER 16 K& 6 kS 2
R 14 AR 5 #BhE 2
EnEhER | EH %5 : 4 Total 657

Table 10. Part-of-Speech Occurrences in Reparandum Endings

6. SPEECH REPAIR PATTERNS AND OCCURRENCES

We next investigated the speech repair patterns in the 609"  disfluencies in the annotated
corpus. We found a total of 162 disfluency patterns (see Appendix). Table 11 presents the 14
patterns with more than 10 occurrences these accounted for 59.6 percent of the disfluencies.

Noticeably, 10 out of the 14 patterns are the result of removing either word fragments or
mispronounced words. This reaffirms our belief that if the speech recognizer can locate these
words it will enable us to reliably detect the presence of speech repairs. At the top of the list in this
table is the simple deletion of word fragments, d1-. 11.2 %. Next three patterns are one word
repetitions: rl.rl, rl-.rl, and rl~.rl; in total they amount to 20.1 % of the disfluencies (127 cases).

" Out of a total of 657 disfluencies, 48 of them with 1) numbers, 2) alphabets, and 3) complex disfluencies are not

annotated.

L
-

o
——



patterns frequency %o

dl-. 68 11.2
rl.rl 48 7.9
rl-.rl 42 6.9
rl"rl 37 6.1
sl-.sl 31 5.1
sl.sl 20 3.3
tl-. 18 3.0
rir2.rir2 17 2.8
rl7rirl 16 2.6
dl-f 15 2.5
risl.rlsl 14 2.3
rl-.irl 13 2.1
rl-.ilrl 13 2.1
rl-.ili2rl 11 1.8

total 363 59.6

Table 11. Speech Repair Patterns and Occurrences

We wrote a program that identifies two words in tandem with the same part-of-speech label. We
used the entire 750 files, and found out that 780 r1.r1 patterns were detected by the program. This
means that, although all 48 repairs in the Table 11 were correctly detected, the precision rate'’

was too low (6%) due to the high rate of false positives. Most of the false positives were caused by

consecutive numbers and alphabets.

D

Recall Rate: percentage of correct answers that were found

Precision Rate: percentage of answers that are correct

e.g., total 100 and the system found 80 and out of 80 60 are correct

Recall Rate = (60/100) X 100 = 60 %
Precision Rate = (60/80) X 100 = 75 %

Do
b



7. Z DAt and FRAGMENTS
7.1. T Ot
"% O in Japanese means the rest or the others (Lighthouse). The following ATR's
part-of-speech labeling guideline [Uratani-1] was used to mark a word with ' & D' :
1) Out of vocabulary word: The ATR Dictionary, as of March, 27, 1995, contained 54,676
words, and any word that was not in the dictionary was labeled as ' Z D1t
2) A word divided by an interjection ([Hj#%3i) or other'# ®ffi': In the following example,
theword' 7L Z % ¥ % L72' (I understand) is divided into two' 2L T 1) F'and ' L7
by the word fragment ' > UM; and all three of them are labeled with ' Z O
eg, LIFEFVNE (o) L7
Part-of-speech Labeling Z DAl Z DAt £ DAt
3) A word considered as a fragment judged by contextual information: in the following
case, the word ' BUET' in'BUE ¥ —' is not labeled as a proper noun (84 4 5) - rather '3
B ¥ —' asawhole is viewed as a fragment of LI 4 77 —, thus it is labeled as a % DA,
WY — HWHEFIT—
Part-of-speech Labeling Z D1
4) Word fragments and mispronounced word: Both of them are marked with the ' % D',

label (see section 7.2 Fragments).

7.2. Fragments
"% OAh' includes several categories of words including fragments. Fragments are mostly one or

two hiragana characters long (Table 12), but they can play an important role in detecting SD (Table
13) because they almost always indicate disfluency, and they almost always mark the right edge of
the RM (Table 14, p. 124 Shriberg-1). For example, out of a total of 657 disfluencies, 372 (56.6
%) of them involve word fragments (almost equivalent to the ATIS corpus, p. 123 in Shriberg),
and out of 422 word fragments (Table 12), 372 of them are found at the ends of reparandums
(Table 14). Fragments occur with higher frequency in the monolingual dialogues than in the
interpreted dialogues (Table 15). The implication of this is that if a speech recognizer can identify
the location of the word fragment, then we can say that 56.6 percent of the interruption points can

be identified - automatic recognition of word fragments, we know however, 1s an unsolved

problem.



hiragana tokens %o
characters
1 201 47.6
2 118 28.0
3 57 13.5
4 30 7.1
5 1.7
6 1.2
7<= 0.9
total 422

_

Table 12. Lengths of Word Fragments

# of files | # of disfluency | # of disfluency fragment
with word probability (%)
fragments

total Data 750 657 372 56.6
Table 13. Word Fragments in Speech Disfluency
reparandum ending 372
in reparandum 6
others 44
Table 14. Word Fragments in Reparandum
# of files | # of disfluency | # of disfluency fragment
with word probability (%)
fragments
Japanese-Japanese 132 220 163 74.1
Japanese-English 618 437 209 47.8

Table 15. Conversation Mode




8. FILES
The SD information used in this study is stored under the directory /data/as46/kyungho/DB.

1) DISFLUENCY Directory
This directory contains the names of the 307 files (extracted from the 750 files under

/SDB/ALL/LNG/JMOR/) each containing a sentence with disfluencies and disfluency pattern
labels. |

2) DISFLUENCY.FULL Directory _
This directory contains the names of the 750 files each containing a sentence with disfluencies

and disfluency pattern labels.

3) DISFLUENCY.SPH.LBL Directory
This directory contains the names of the disfluency labeled acoustic files.

4) RESULT Directory
This directory contains several files on the statistics of speech disfluency.

5) SDB Directory
Same as the ATR Spoken Language Database (under /DB/SDB/). There are portions that have

been altered to deal with disfluencies (see modify.log).

6) SLDB Directory
Same as the ATR Spoken Language Database (under /DB/SLDB/). There are portions that have

been altered to deal with disfluencies (see modify.log).
7y modify.log File

Lists the differences among files in SDB, SLDB and the original ATR Spoken Language
Database.
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APPENDIX

DISFLUENCY PATTERNS AND OCCURRENCES
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di-. 69)rir2.ili2rir2 rlr2sir3rd.rir2s1r3rd
rl.rl 46| rlr2r3r4rS.rir2r3rdrs rir2.rlilr2

rl-.rl 420 rir2r3si.rlir2r3sl risir2r3rd4r5.rislr2r3rdrs
ri~rl 38frl.ilrl sls2rl.sls2rl

sl-.s1 31|sl-.slslsl rir2sl.ferlr2sl

slsl 20| slrl.fslrl rlr2.r1ili2r2

tl-. 18)rldl.rl rir2sl-.erlr2slsl
rir2.rir2 17| rlr2r3.r1r2r3 rl~.frirl

rl~rlrl 15)rir2r3~.r1r2x3 sl-.filsl

dl-f 15|slrl.slrt slrlr2-fslrlr2

rlsl.risl 13)rlr2sl.rir2sl rl~.frl

rl-.frl 13| sl-.fslsl d1d2d3.f

rl-.ilrl 13)r1r2r3r4.i1i2r1r2r3r4 sl.efsl

rl-.ili2rl I11frl-rirl r1r2r3r4r5.11i2r112r3r4r5
sl-.fsl 8| rir2-rir2 slri*.fslirl

sl-.s1sl 8| rlsl.frisl rir2r3rdr5s1d1d2.fr1r2r3r4r5s]
rl~rlrlrl 7)dlrl.rl rl.ili2i3rl

rl.ili2rl 7isl~st slrir2.s1ili2rlr2
rir2.ilrir2 7)sl-fslslsl rlr2r3r4r5.ilrlr2r3rdrs
rl.frl 6l rl-filrl sls2.sls2

sl.slsl 6|rl-ririrl rlsl~.rlsl

sl.fsl 6(dl. slslsirl.slrl
rir2~.rlr2 4| rlr2r3r4.r1r2r3r4 rir2stsl-rlr2sl

continued




slsl.sl rlr2sl.frir2sl rlr2did2.frir2 I
rlslsislsisl.rislsl rir2d1r3rd.rir2r3rd rl-.fili2i3i4rl 1
d1d2d3. ridlst.rislsi dl~. 1
rlr2sldl-.rlr2sl rir2r3.i1rli2r2r3 rislsl.risl 1
r1r2r3r4r51617 . frir2r3rdr5rér7 rlr2r3rdsi.rlr2r3r4st r1r2fr3r4.fr1r2ili2rird 1
rlr2r3*dl.rir2ilr3 rlr2r3rdsl.frir2r3ili2i3rdsl d1d2d3d4ds. 1
rl-dl-.i1i2rirlrl tl-tl-, rl~.ilrlrl 1
r1r2r3rd4r5r6r7r8r9r10s1.rlr2r3r rld1r2r3.rir2r3 dl~f [
41516171819 1
roror7rérorios slslsl.fslsls] r1d1d2d3.r1 |
1rl.i
strlilsirl r1d1d2r2.1r2 rl~fili2rlrlrl 1
2d1-.fili
rirzdi-filizrira rislr2.rlsle2 F1r2~.i112i3i4r1r2 1
1*.ilrl
T slslslrir2r3rd.slrlr2r3rd dl-d2-. 1
1r2r3d1-.rl
rirar3dl-rirar3 rlr2r3~.rlr2r3r3 rlr2r3.frir2ilr3 1
1d1.
) fsl rir2*.rir2 rir2.frir2 1
1r2r3r4r5 . i
rlr2r3rdrSslrés2.r1r2r3rdrsSilsl dirl-frl f1r2sls].rlr2s] 1
1682
rl.filrl rlr2d1-.frir2 1
si.eslsl
slslrl.slrl rlr2r3rdrS. fifr4rsrir2r3 1
rl~.ili2rirlrl
dl.f sl.fefsl 1
sldl.sl
risl-.frlsl dldz2. 1
dlrlsls2s2.risls2
dl-.ff rlr2d1d2d3.rlr2 1
rlr2dl-.rir2
dl-ri-rl rlr2r3rdr5r617.1112r1r2r3r4r5r617 1
rlr2r3sl-.rlr2r3slslsl
rlslr2s2-.frislr2s2 r1r2fr3r4r5r6r7s1.1112i314i5r1r2r 1
rlr2r3sirdr5.frir2r3slili2i3i4i
. 3rdr5rérisl
5i617r4r5 rl~.ilrl
slrir2r3.slrir2r3 lj
rlr2r3r4.11i2i314i5r112r3r4 sl-.ffslsl
r1r2r3r4r5r617s L. ir2r3rdr5r6r7
s
rlr2r3.i1rlr2r3
continued
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risls2r2r3r4r5r6r7r8.frisls2r2r3rdr
Srér7r8

sti.fili2slsls!

rir2r3.erlili2i3i4iSr2r3

rlr2r3rdsi.frir2r3rds!

sirl.fili2slrl

rl~fririrl

rlr2r3.filrlr2r3

rlr2r3dirdr5.rlr2r3rdrs

rir2r3d1d2d3d4.erir2r3

rlr2.frlilr2

slrir2s2.slrir2s2

d1d2.ff 1
rlsl.eili2rlsl 1
TOTAL 609

rlr2r3.i1i2i3r1r2r3

slrl.slslrl

r1r2r3r4rSrér7r8r9s1r10ri1rl2r13rl
4r15r16r17r18-.rlr2r3rdr5r6r7r819s
Ir10r11r12r13r14rl5ri6rl7r18rl8

slsl.fsl

sirl.fslslrl

rlr2r3rdrS.fer1r2r3rdrs

risl.eilrlsl

d1d2d3d4ds-.ff

sl.ili2sl

rlr2*d1d2.rlilr2

rlr2r3rdrdsl.rir2r5s1r3r4

rl.i1i213i4r1

sl.slslslslslslsl.slslslslslsl

rl~.dlririrl

slsl~.esl

risl-.risl
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