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MAT Speech Database—MAT-400

1. MAT-400
These speech files are collected from 216 male and 184 femae speakers through
telephone networks. The speech signa is recorded under the following conditions.

sampling rate  : 8kHz

bits per sample : 16

encoding type : 16-bit linear PCM

max. data length : 160,000 samples
They are grouped into five sub-databases. A detail description is given in the
following table.

Sub- Number | Promptin . .

Databases | of Files | Item Nlﬁ)mb?ers Spesking Style Description
MATDB-1 |3600 1-9 spontaneous  |short answering statements
MATDB-2 |2000 10- 14 read numbers pronounced in five

different ways
MATDB-3 (4800 15- 26 read Mandarin syllables
MATDB-4 |12000 |27 - 56 read words of 2 to 4 syllables
MATDB-5 |4000 57 - 66 read phonetically balanced sentences

Each recorded utterance isin a speech dat file. The file name has the format;
tnnmmiisVAT,

where t - database code in aphabet,
nn --content code in digits,
mm--  prompting sheet number,
i item number on prompting sheet,
s -- sequence number.

VAT -- file extension name dedicated to MAT speech file

A Phonetic Symbol File (PTC file) is assigned to specify the contents of a set of
speech data files. The contents in the PTC file are the designated utterancesin
sequence of item number. The file name of PTC files has the format;

tmm.PTC
where t - database code in aphabet,
mm--  prompting sheet number,

For each item(ii) in a prompting sheet (mm), the format is,

(item no.) <Chinese characters>




<corresponding Chinese phonetical symbols> (“ Ju4 In1 Fu2 Hau4™)
<corresponding phonetical symbol in Pin-Yin>.

2. Programs

Speech File Editing Program (VEDITOR)

This program runs under a Windows system of Chinese version. It requires the screen
display size of 1024 x 768. It provides a tool for users to edit speech files. The file
header parameters, as well as the waveform, are displayed on the screen. The user can
edit the file header, modify the waveform, and playback the edited voice in an
interactive mode.

File converson (VATWAYV)

This program is for converting an MAT speech data file into *. WAV format. Then the
facilities for *.WAV files can be applied to the recorded speech data.

3. File Structure

INSTRUCTION
Mandarin-syllable-table. DOC
MAT-400-Brief. DOC
MAT-400-statistics.DOC
MAT-400-Title-page.DOC
MAT-file-format.DOC
MAT-syllable-count-66.DOC

Readme. TXT
PROGRAM
VEDITOR.EXE
POIN2.TAB
SYL IMF.TAB
VATWAV .EXE
MATDB-1 -------- Quest (nine questions)
I
| --- VAT TOO TOOO0010.VAT
| |------ TOO00020.VAT
I I
| |------ TOOO0090.VAT
| |------ TOO01010.VAT
I I
| |------ TOO01090.VAT
I



B {0 [p— TO100010.VAT
|-----TO100020.VAT

-----TO100090.VAT

B o S— T0200010.VAT
-----T0200020.VAT

|------ TO200090.VAT
|------ T0201010.VAT

MATDB-K -----Vocalok ---------- TOO.PTC
| |-----TOLPTC

- VAT T0O TOO00100.VAT
|------TOO0O110.VAT
I
|-----TOO00140.VAT
|-----TOOO1100.VAT

|-----TOOO1140.VAT
|-----TO002100.VAT

B 1) [pE— TO100100.VAT

e TO100110.VAT

|-----TO100140.VAT

**k=23,4,5)



MAT Speech Database— MAT-2500ExtV

1. MAT-2500ExtV

This is a product of the joint validation project conducted by Association of
Computational Linguistics and Chinese Language Processing and Computer &
Communication Laboratories of Industrial Technology Research Institute, Taiwan
The origina database is MAT-2500Ext where speech data are collected through

telephone networks in Taiwan. The database contains files provided by 2573 speakers
(1268 males and 1305 females). The speech signd is recorded under the following conditions.

sampling rate  : 8kHz

bits per sample : 16

encoding type : 16-bit linear PCM
max. data length : 160,000 samples

They are grouped into four sub-databases. A detail description is given in the following table.

Sja? - mr';]ng;';g Item Speaking Style  |Description

MATDB-6 |67 - 68 read Numbers

MATDB-7 |69- 72 read Specid terms
MATDB-8 |73-82 read Words of 2 to 4 syllables
MATDB-9 (83-90 read Sentences

Each recorded utterance is in a speech data file. The file name has the format;

tnnxmiisVAT,
where t -- database code in alphabet,
nn -- content code in digits,
X -- code of recording site
m -- prompting sheet number,

i - item number on prompting shest,
S --sequence number.
VAT --  file extenson name dedicated to MAT speech file

A Phonetic Symbol File (PTC file) is assigned to specify the contents of a set of speech data
files. The contents in the PTC file are the designated utterances in sequence of item number.
The file name of PTC files has the format;

thnx.PTC

where t - database code in alphabet,
nn -- content code in digits,
X -- code of recording Site

For each item(ii) in a prompting sheet (nnx), the format is,

(item no.) <Chinese characters>
<corresponding Chinese phonetic symbols> ("Ju4 Inl Fu2 Hau4")
<corresponding phonetic symbol in Pin-Yin>.



2. Programs
Speech File Editing Program (VEDITOR)

This program runs under a Windows system of Chinese version. It requires the screen
display size of 1024 x 768. It provides atool for users to edit speech files. The file header
parameters, as well as the waveform, are displayed on the screen. The user can edit thefile
header, modify the waveform, and playback the edited voice in an interactive mode.

File conversion (VATWAY)

This program is for converting an MAT speech datafile into * WAV format. Then the
facilitiesfor * WAV files can be applied to the recorded speech data.

3. File Structure

INSTRUCTION
Mandarin-syllable-table. DOC
MAT-2500ExtV-Description
MAT-2500ExtV -Brief. DOC
MAT-2500ExtV - Title-page.DOC
MAT-file-format.DOC

MATDB-9

PROGRAM

VEDITOR.EXE

POIN2.TAB

SYL_IMF.TAB

VATWAV EXE

STRUCT.TXT
PTC-tnnl PTC-tnn3
MATDB-6 MATDB-6
MATDB-7 MATDB-7
MATDB-8 MATDB-8
MATDB-9 MATDB-9
PTC-thn4 PTC-tnn5
MATDB-6 MATDB-6
MATDB-7 MATDB-7
MATDB-8 MATDB-8
MATDB-9 MATDB-9
PTC-tnn6 PTC-tnn8
MATDB-6 MATDB-6
MATDB-7 MATDB-7
MATDB-8 MATDB-8
MATDB-9 MATDB-9
PTC-tnn9
MATDB-6
MATDB-7
MATDB-8
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14.00-15:30 Robin Lickley (Queen Margaret University College, Edinburgh, England)(1) The
HCRC Maptask corpus: design and annotation(2) Using the HCRC Maptask
corpus for psycholinguistic research on the production and perception of
spontaneous speech
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16:00-17:30 Robert Eklund ( Telia Research AB, Farsta, Sweden )A cornucopia of sine qua
nons, provisos, caveats and aftermaths in a plethora of human--human and
human--{machine|"machine"} corpora

THEHCRC M AP TASK CORPUS: DESIGN, ANNOTATION AND THE USE OF THE CORPUSIN
PSYCHOLINGUISTIC RESEARCH ON THE PRODUCTION AND PERCEPTION OF SPONTANEOUS SPEECH

Robin Lickley
Queen Margaret University College, Edinburgh, England

Abstract
In thefirgt part of thistalk, | describe the design, collection and annotation of the HCRC Map Task Corpus.
The corpus consists of 128 dialogues between pairs of speakers (N=64), recorded on digital audio tape and
video. In each diadogue, one speaker (Giver) describes a route through a “mag’ of an imaginary place
consisting of illustrated named landmarks to another speaker (Follower), whose task it is to reproduce the
route on their own version of the map. The two maps differ in certain respects (e.g. some landmarks are either
not on both maps or are in different positions or have different names), which leads to confuson and
discussion at various points in the exercise.
Landmark names were designed to illustrate various aspects of phonology.
Factors in the dialogue design include SPEAKER ROLE, EYE CONTACT, FAMILIARITY with the other spesker,
task PRACTICE and speaker GENDER.
Each spesker performs as Giver twice, with the same map but different partners, and as Follower twice, with
different maps and different partners (SPEAKER ROLE, PRACTICE).
In 64 diaogues, speakers are able to see each other, and in the remaining 64 dialogues, speakers are divided
by a screen, so are unable to make EYE CONTACT .

Speakers interact twice with partners with whom they are familiar and twice with people that they had never
met before the recordings were made (FAMILIARITY).

32 speakersin the corpus are male and 32 female (GENDER).

Transcriptions evolved in three main stages:. firdt, transcribers worked from tape recordings producing word-
level transcriptions; at a later date, signa processing software was used to produce transcriptions in which
each word was time-stamped; in a third pass, when disfluencies were annotated, yet more accurate
transcriptions were produced.



Annotation was performed on many levels. Diadlogue structure (Transactions, Games and Moves); part of
speech; syntactic structure; reference to landmarks (first and subsequent mentions); speaker gaze; prosody;
disfluency. All the transcriptions and annotations were converted into XML, so that analysis on multiple levels
ispossible.

The HCRC corpus was recorded in Glasgow, Scotland, and most speakers were students with a local accent.
The map task design has since been employed for other languages (e.g., Dutch and Italian). Other versions in
English have been recorded by Lickley and colleagues (32 dialogues with the same maps with no written
names for the landmarks; 12 dialogues with people who stutter) and for the ongoing “MONITOR’ project, at
Edinburgh and Glasgow Universities, where variables such as time pressure and feedback are used to test
hypotheses about speech production processes.

In the second part of the talk, | describe some of the studies that have made use of the corpus. The main focus
is on psycholinguistic studies of the production and perception of disfluencies.

Following on from earlier work which examined the point at which listeners could detect that an utterance was
disfluent, the first perceptua study using Map Task utterances examined the “ Transcriber Problent’. In this
work, we showed that spontaneoudly produced disfluencies could easily be missed by listeners and only
transcribed poorly if perceived at al, even when they were specifically asked to listen carefully and give an
accurate transcription of a short stretch of speech. We argue that a combination of the non-recognition of
certain words and limitations of short term memory conspire to produce what appears to be a very useful
failing by our speech perception mechanism. In a subsequent project, we attempted to mode! this behaviour in
automatic speech recognition, with only limited success.

Other perceptua studies involving stimuli from Map Task dialogues include one which compares listeners
perceptions of the speech of people who stutter and people (in the origina corpus) who do not stutter.
Disfluenciesin the Map Task corpus have also been analysed from the point of view of production. As well as
overdl disfluency rates for the HCRC Map Task Corpus, we have analyses of disfluency types by dialogue
move types. we describe how the rate of disfluency varies according to whether people have eye contact,
whether they are male or female, whether they have the role of Instruction Giver or Follower, what type of
dialogue move they are producing (e.g. more cognitively demanding moves produce a higher rate of
disfluency than “ easier” moves) and, following on from work on inter-turn intervals in the corpus, how these
relate to the production of disfluencies.

For the Monitor project, we also examine the effects of visually presented listener feedback and time pressure
on the production of disfluency.

The HCRC Map Task Corpusis available on CD-ROM from ELSNET and the LDC. Most of the annotation is
available from the HCRC web pages.

A cornucopia of sine qua nons, provisos, caveats and aftermathsin a plethora of human—human and
human—{machine machine” } corpora

Robert Eklund
Robert.Eklund@teliasonera.com
http://roberteklund.info
TeliaSonera, Voice Technologies, Sveden
Institutute of Computer Science, LinkOping University, Sveden

Abstract
This paper describes methodological and linguistic aspects on the collection of a number of corpora spanning
amost a decade of activities carried out at Telia Research/TeliaSonera, as well as private data collections.
Both language and speech phenomena are treated, and differences as to channels, settings and instructions are
8



described.

1. Corpora
A short summary of the corporaincluded in thistak are given below.

1.1 Trandationcorpus ...

As part of the Sooken Language Trandator project Rayner et a., 2001) —a speech-to-speech trandation
project running between 1993 and 1999, covering English, Swedish and French—tanguage data was needed to
build the Swedish language models. Before speech data were collected, a first corpus was created by
trandating existing American English speech data. At a first stage, a small numbers of researchers each
trandated a large number of sentences from English into Swedish, but in a second phase a small number of
sentences were emailed out to a large number of Swedish speakers for trandation, resulting in a huge number
of trandators. It was found that vocabulary size at the receiving end was positively affected as a function of
number of trandators.

12 ...and a Wizard-of-Oz pilot

Since it is well-known that trandations are aways coloured by the source language (even in the case of

professond trandators), it was decided to stage a number of Wizard-of-Oz data collections. Wizard-of-Oz
(WQO2) is a technique where you mimic the envisioned system (using mock-ups and actors), and have a
number of subjects carrying out tasks with it this “systen?’, while in fact the system is enacted by hidden
humans (actors or researchers), thus approaching an authentic user—agent situation. Thus, a small WOZ pilot

was staged, and a comparison with the trandated data showed that even a very smal WOZ corpus yielded
idiosyncratic Swedish data that were not found even in huge amounts of trandated data.

1.3 Wizard-of-Oz cor pora (human-"“ machine”)

During 1996 and 1997, two mgor WOZ smulations were made, resulting in around 7,500 utterances/54,000
words (the two collections pooled). These were subsequently used to train the speech models for the Nuance
Swedish speech recognizer. Ingtructions in WOZ-1 were given in partly verbal, partly iconographic form.
Since it was shown that the verba instructions were “copied’ by the users, WOZ-2 made use of only
iconographic instructions.

1.4 Human-Human corpus

From alinguistic point of view, it is interesting to see what the differences between automatized systems and
authentic human interaction might be. Thus a small number of subjects that had participated in WOZ-2 were
given the exact same tasks to be carried out with two red-life, human, travel agents, working at the travel
agency Nymans This resulted in 1,734 utterances/9,250 words to be compared with the “ same’ diaogs with
the believed-to-be machine in WOZ-2.

1.5 Bionic cor pus (human—machine)
As the project went on, a up-and-running systems was created, and a fina data collection were made with the
functional automatized system. Thus, 1982 utterances/12,849 words were collected in the Bionic corpus.

1.6 Multimodal corpus

Since humans communicated not only by means of ora language, but aso by dint of gestures, facia
expressions, mouse and keyboard channels (in the case of computers) and so on, a multimoda setting was
created in ajoint project with the Royal Ingtitute of Technology in Stockholm. The system handled apartments
in downtown Stockholm, and accepted both keyboard, mouse and verba input, and responded in the form of
spoken language from an animated agent, graphical displays, text presentations and icons.

1.7 Tok Pisin corpus (human—human)
As a private project (not being financed by Telia), the researcher spent a couple of months in Papua New

9



Guinea during the period December 1999 to February 2000. During that stay, a corpus of completely authentic
air travel dialogs was collected at the Air Niugini travel agency at that Kavieng Airport, New Ireland. This
corpus was later compared to a similar corpus of similar Swedish speech data—part of the multi-site project
Swedish Dialogue Systems —collected at two travel agenciesin Lund, Sweden.

2. Linguistic analyses
A short description of some of the linguigtic analyses carried out is given below.

2.1 Sundry observations

The corpora mentioned above have been under scrutiny from a wide variety of different angles, and have
resulted in a number of articles over the years. These will be presented in the talk. Examples of such studies
are e.g. acomparison of telephone data (Tdia WOZ data) and multimodal data (AdApt), indicating differences
both with respect to disfluency and syntax, and cross-linguistic observations, i.e. a comparison between
Swedish and Tok Pisn data, and a study where Swedish data and American English disfluency data were
studied (Eklund & Shriberg, 1998).

2.2 Disfluencies

The four WOZ simulations above have been used as the basis for the hitherto most exhaustive study of
disfluency in Swedish Eklund, forthcoming). Seven disfluency categories (unfilled pauses, filled pauses,
segment prolongations, explicit editing terms, mispronunciations, truncations and repairs) have been studied,
and comparison between the different channels and settings have been made. Also, comparison between the
Swedish data and the Tok Pisin corpus have also been carried out. A fairly detailed description of the
observations made will be given in the talk.

2.3 Ingressive speech

It has been claimed (Reeves & Nass, 1996) that, given that a system behave in any way like a human being,
human users will interact with the systems as if it were a human being. However, when comparing the eight
subjects that participated in both WOZ-2 and Nymans, it was found that ingressive speech (speaking on
inspiratory airstream) was found only in the human-human setting (Eklund, 2002). Ingressive speech is a very
common phenomenom in Swedish (and other languages), and is produced automatically. Eklund (2002) found
that around 10% of all instances of affirmative “yes were ingressve. While al subjects made use of
ingressive speech in the human-human setting, not one made use of a single ingressive word in the human-
“meachine” setting, indicating that interaction with a machine is not viewed as equivaent to interaction with a
human being.

3. Summary

The above description will be given in much more detail in the fina talk, and other and additiona
observations, both methodological and linguistic, will be made. The talk will focus on both methodological
issues dealing with crucial phenomena to take into consideration when designing a data collection session,
with the goal to collect “ as-good-as-possible” speech (and language) data, e.g. how ingtruction will inevitably
affect the data yielded, but also what linguistic aspects are affected, both as a result of the data collection
method proper, but aso as a function of differences in settings (i.e. human-machine vs human-human, or
simulated human-human vs authentic human-human).
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