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Abstract

In this paper we present the transhiteration procedure that has been used fer the so-called
Dutch Speech Styles Commus. Some decisions made beferc and after the proccss of
weansliterating whieh are related 1o Buich, are mentioned. Sowne recotnmendations are
given for fulure translitcrauens of large speech corpora cenlaining spontaneeus speech,

1 Intreduction

In recen! years a number of American-English (telephone-)speech corpora have been
published (e.g. TIMIT, 1986; Resource Management, 1988; Switchboard. 1992; ATIS,
1992; Macrophone, 1994), as well as a nurnber ol European ones (e.g. Eurom. 1, 1o
appeac in 1995; Polyphone, 1994; Rafael.0, 1994; TED, 1994). Speech corpora can be
used for research and development in many different fields, such as speech recognition.
speech understanding. speaker recognition. speech synthesis. basic speech research,
psycholinguistics, sociolinguistics, and audiology. A speech corpus never is an aim in
its own right: it is always intended 10 serve independently motivaled purposes.
Howevcr, a well-docuinented and annetated corpus may very well be suitable for other,
addivonal {research) purposes.

Transcription of the speech is a very important part of the annotation of a speech
corpus. Without a transciiption a coipus has almost no practical value. For large
corpora the transcription will inost often be limited to a iransliteration (r.e. an ortho-
graphic transcripton); a more precise phonemic or even phonelic transcrption can only
be provided for smatler corpora. However, TEMIT, a medium sized corpus of 630
speakers each reading 10 scniences, is provided with phonemic transcription and
labelling.

In order to inake a large coipus optimally suitable for e.g. initialisation in speech
1ecognition it is necessary that all audible eveuts in tine are represented. Thus, the
speech evenls as well as the non-speech events (all kinds of noises) must be written
down. Only when this has been done, Iraining of speech recognition systems or
automaltic segmentation programmes will get useful results. Especially for the
development of speech and speaker recognition systems lacge speech corpora are very
important. This means that a transliteration must be used that is based on an
orthographic representation of the speech (a phonemic or phonetic transcription would
be too time-consuming and too expensive), combined with an optimally precise account
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of all acoustic events occuiring in time. Thus, a balance must be feund between what is
still feasible for a transcriber and the exactness of a representation.

Most corpora mentioned above were transcribed orthographically. TCMIT. Resource
Management, and parts of ATIS and Macrophone contain read speech. Switchboard
and parts of Macrophone and ATIS comain spontanecus speech. In ATIS, the
spontaneous speech relates (0 information requests for flights. Switchboard consists of
recordings of telephone conversations by a large number of couples who agreed to
carry on a conversation on one of a small number of topics. Next to the orthographic
transcription. ATIS and Switchboard used conventions to indicate audible events that
may occur during speaking. These conventions consist of diffeient kinds of brackets
with or without addilional information, e.g. [uh] for a hesitation pause, [laughter] for
laughing, angle brackets for verbally deleted words (<show> <me> show me the
flights 10 Boston).

Below we will discuss the iranscription procedure used for a medium sized corpus
of Dutch spontaneous speech known as ‘Speech Styles’. This procedure very much
relies upon the ones used in ATIS and Switchboard. An adaptation was made for
Dutch. When people are speaking spontancously. they frequently use reduced word
forms and cliticised words. By ‘reduced word fortns we mean reduced forms (mostly
vowel reduction has taken place) of single words, not resulting in syllable deletion (e.g.
niijn [mEin] -=>m'n [(m@n]). By clitisation we mean that two words behave as one
phonological word, and syllable deletion may take place (e.g. Aet is |bEt Ist -> “t is
[tIs]), but also rnaak ik [ma:k?ik] -> [ma:glk]. There were two reasons why we treated
these forms differently, i.c. not obeying the demands of orthographic represcntation in
the Dutch dictionary of Van Dale (1992). The first reason is that we suppose thal
automatic segientation prograrnmes and speech recognition programmes gel into
trouble if these rcduced ferms are nol provided in the transliterations, e.g, if syllables
are missing as in English ét's for ir is or Dutch da’k for dat ik ('that 1'). The other
reason was that the reduced or cliticised words are frequently occurring in spontaneous
speech. For the sake of convenience for the transcriber. who also might find it counter-
intuitive to write down full forms for reduced fortus, these forms were allowed to be
transcribed as reduced forms (although these were sometimes not present in the
dictionary). [t turned out that the number of these words was limited. Furthermore, the
transcribers indicaled whether filled pauses were attached 1o preceding words {en{ift]
‘and[ub]’) or not {en {uh} ‘and [uh]’). In the first case, transcribers were allowed to
write enne. datte, elc. This 100 is against the orthographic demand. but also here the
frequency of occurrence of these fonns is suppesad 10 justify this decision.

In this paper, we will first give a short description of the Speech Styles corpus, then
we will discuss the transcription system, and we will present the list of reduced and
cliticised forms. In addition we wiil give some information about the number of
occurrences of these forms.

2 Speech Styles Corpus

The Dutch Speech Styles Corpus was collecled to investigate the voice quality of
speakers of standard Dutch. The speech raterial was designed by R. van Bezooijen and
the speech recordings were made by J. van Rie and R. van Bezooijen. The corpus
comtains three different speech styles: spontaneous speech (monologues), semi-
sponlaneous speech (picture descriptions), and rcad speech. The speech was always
recorded in the presence of an ‘interviewer’, who only intervened if the monologues
flagged. ln all three styles the speech contents refer te domestic topics, eating habits.
and food. The vocabulary in the three styles is therefore very much identical. There are

38 IFA Proceedings, 18, 1994




127 speakers, 60 male and 67 female. in three age groups: under twenty (30 spcakers),
between ¢wenty and sixty (45 speakers), and over sixty (32 speakers). The speech has
been transliterated by one transcriber, and has been cempletely checked by another
person. In total the duration of the speech is more than 19 hours (4.66 hours of
monologues, 10.35 hours of picture descriptiens, and 4.19 hours of reading texts). The
total number of word forms that were transcribed in the corpus amounts te about
118,000. There are abeut 6.300 different word forms. Fer example. the first persen
singular of the verb ‘to walk' ({oep [lo:p]) and the third person singular of ‘to walk’
{{oopt [lo:pt]) arc counted as two word forms, whereas the homograph zijz (Ist, 2nd,
and 3rd person piural of the verb ‘to be’ and the full verb ‘to be’, as well as the
possessive pronoun *his’} is counted as one word forin.

3 Transliteration conventions

The transliteration of the Speech Styles Corpus is a werd level transliteration of what
the speakers said. A normal orthographic notation 1s used. This necessarily implies a
compromise between the sounds heard and what has to be written down. We decided to
use next to the full words listed in the dictionary, a controlled (but cxtendable) sel of
word ferrns frequently used in spentaneeus speech. Before the transliteration started we
did not know whether this set of reduced forms contained the right and only forms. We
aise did net know what types of clitisation would occur. We therefore used this corpus
to develop a list of ‘special’ ferms. We explicitly asked the transcriber and the person
who corrected Lhe transcoiptions to take notice of thesc fonms. In section 4 we will
discuss the set of forms in more detail.

The transliteration was performed in two steps. Firstiy, the translitcration was done
at the lexical level. Secondly, labels fer pauses. filled pauses, non-speech sounds,
lengthening of sounds, etc. were applied. The Speech Styles Corpus has been labelled
at the uttcrance level (1.e. a time stamp between the utterances is provided that allows to
access the speech in the files). The notion of what conslitutes an utterance in
spontaneous speech 1s necessarily an arbitrary one. We chose for a rather global
segmentation, based on pauses, syntax. and scmantics. An utterance was defined as a
number of words being semantcally consistent and containing at least a subject and a
verb. In addition, this string had to be preceded and followed by a clear acoustic pause.

3.1 Markings

a) Case
Transcriptions arc in lower case. Proper names begin with a capital. The beginning of
an utterance 1s not indicated by a capital.

b) Spelling

Standard spelling is used. No hyphens are used (in Butch spelling hyphens are used in
a great number of compounds. but in the corpus hyphens are used to indicate cliticised
words, see section 4). Abbreviations and numbers are spelled out as pronounced.

c) Punctuation

No standard punctuation is used. Punctuation is used 10 indicate prosodic factors:
periods. preccded and fellowed by a space indicate silent pauses; periods may occur
within words, but then the period is surrounded by hyphens (-.-). Exclamation marks
arc used to indicate emphatic stress on the following syllable. Commas are used to
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indicate intonational separation (continuation rise). The colon is used to indicate
“lengthening of the preceding sound. This type of prosodic information is incozporated,
since it may help the automatic segmentation and reécognition programmes.

d) Mispronunciations
Obviously mispronounced words that are nevertheless intelligible are marked with
stars, *blabla®.

e) Deletions

Only for the read texts: woids in the writien texts whieh are not spoken are put between
round brackets. For spontaneous speaech, it is atmost impossible to know whether a
speaker deleted words.

f} Verbally deleted words

Words verbally deleted by the subject are enclosed in angle brackets. Verbal deletions
are words spoken by the speaker but which are superseded by subsequent speech
explicitly (show me the <flights <[> <mean> fares) or implicitly (show me the
<flights> fares to Boston).

Word fragments are also 1ndicated with angle brackets <fI> flights.

g} Words spoken by (he interviewer
Words spoken by the interviewer arc indicated with curly brackets {}.

h) Simultancous speech by speaker and interviewer
Simultaneous speech by speaker and interviewer s indicated with # before and atter the
words that are spoken at the same time.

i) Utintelbigible words
Partly unintelligible words are placed between double brackets (()). If a word is
completely unintelligible, the brackets are typed withan empty space in it: (()).

j) Filled pauses
Filled pauses are indicated by [uh], fum], [naa]. or [mm).

k) Non.speech sounds

Non-speech sounds can be: [laughter], [smack], [cough]. [loud_breath). [gtunt]. or
[noisc). Noise is meant to indicate non speach noise; siece this corpus was recorded
under fairly good conditions, it was not necessary to divide noise into subcategones, as
is often done for telephone speech. For the above mentioned events the beginmng and
end relalive to spoken woids arc indicated as follows:

[faugbter/]i don’t like[/laughter] tomato soup

([laugbter/] indicates the beginning of laughter and [/laughter) the end).

4 List of reduced and cliticised forms
4.1 Reduced ferms
An orthographic transcription means that all words must be written down in their
dictionary form. For rcad speech, lhis s mostly net problematic. However, (or

spontaneous speech, in which reduced {erms often occur, this may be inconvenient for
transcribers. For example, they have te write dewn eens [e:ns] for s [@s].
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Sometinies, the reduced tenn is no lenger felt to be a reduced form of a full ferm, but

it is felt to be more or less lexicalised, Jike * instead of Aet. Thus. it wouid be pleasunt

fer transcribers if they could use a list of reduced torms. Which forms bave (o occur in

this list and which not? We defined two criteria:

1) the forms are more or iess lexicalised, i.e. they are present m the dictionary (as
1educed or cfiticised forms) and/or do appear in written gexts.

2) the forms frequently occur in spontaneous speech.

The forms we defined in the Speech Styles Corpus arc presented in tubie 1.

Table 1. List of reduced word forms. In the first column. the forms (with the phencmic fenn)
used in the cotpus are given. In the secend celumn the futl ferm is given, The third column
gives the number of oocurmeaces in the cotpus of reduced as well as full {onrs. and the fourth
colvmn presents the English translauon. (In the case of 2. we cannot decide on the frequency
of occurrence of the full form. sinec this form 15 ambiguous (zi7n can be the verb ‘o be, as
well as the possessive preneun ‘his’).

—— « == == — =
Reduced word [onm Full lorm Mumher of occurrence Enylish
reduced - full
ie [i] hij 39-104 he
m'n [m®n] mijn 2:6-180 my
2n{z@n] Zijn 2239 his
effc [Ef@| cven 7-103 quickly
as (As) als 273-100 when, if
'r[@r] a 37173 there
d'r [d@r] daar/hanr 936-319 thereder
ey het 3143-104 it (arucle)petsonal pronoun
‘m [@m] hem 21-18 him
‘s [@s gens 51-12

It can be observed ihat the length of this list is limited (1@ items). Since the form effe
does not occur very eften, the list can be reduced to 9 items. 1n most cases there also
exists an (official) spelling for these reduced forms (not for as), and these forms occur
mostly more frequently than the full forms. In these reduced fonns. syllables are not
deleted. but the vowels aie mostly reduced 10 schwa. For ‘r, 7, ‘m, and ‘s the spelling
as given in the table cannot be used in the transliteration. because it would suggest
syliable delection which is not true. Therefore, these words are transcribed as ar, tr, wnt,
and us. This list of reduced forms is not the ‘final' one. Qther corpora contatning
spontaneous spcech, e.g. dialogues. will cerlainly add new forms 1o this list.

4.2 Cliticised forms

Next to the list of reduced forms, we gave the transcribers the posaibifity to transcribe
cliticised words. The idea behind this was, that these ferms, wihich do not occur in the
dictienary, occur frequently in spontaneous speech. Especially the cases in which
syllables are deleted when words are spoken together are of significance in relation to
autornatic segmentation programmes and training of spesch recognizers. Since we were
not sure which clitic groups would occur, we gave the transeribers the possibility to
indicate clitisation by means of a hyphen between the two full words. Clitisation not
always implies syllable deletion. also voicing of final obstruents of the first words or
glide insesrtion may indicate clilisation. The trunscribers could wlso use these indications
to decide on the presence of clitisation. On second thoughts, we think that only the
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cases in which syllables are deleted must e transliterated in this way, since these cases
are important for automaltic segmentation. In table 2. we present the five cases which
occurred most often in the corpus. There are about 578 cliticised forms, 429 of these
involve syllable deletion; however, a number occurred only once or twice.

Especially the forms including the personal pronoun é (I), the verb ferm is (is), and the
personal pronoun ket (it) involve syltable deletion.

Table 2. Cliuciscd words and the frequency of occurrence in the corpus of 118, 008 words

Clitic group frequency of occumence
xx-ik (die-ik {(die'k), kan-ik {kan’k)) 67
1k-xx f1k-weet { kweet). ik-heb { ‘kheb)) 45
xx-is (dar-is (de’s). dit-is (di's), was-is (wa's)) 141
xx-hel (aen-fet (aan’t), als-het (as't) 29
het-xx (het-is { 'tis), het raqm ('t raam)) 147

4.3 Pause forms

A distinction was made belween filled pauses which were uttered 1n isolation and those
which were attached te werds. Fer a filled pause to be isolated. a pause must occur
before it and a glottal stop may be heard. In the translitcration the (uh] is transcribed
preceded and foliowed by a space. Tn the second casc, the uh-sound is uttered directly
after the word. In the transcription the uh-sound is directly typed after the preceding
word. It turned out that this almost only happened after function words, not after
contcnt words.

There were four possible filled pauses: [uh], {um], [nm] and [naa]. In table 3 the
number of isolated fitled pauses and attached filled pauses are presented. For the more
frequent functions werds, like en, wat, etc. the transcribers were allowed to write enne,
watte, instead of enfuh] or wat{uh]. The number of these ferms are presented in the
last colmim of the table.

Table 3. Number of isolated {illcd pauscs. of awached filled pavses, and of frequently eccuning
function welds ending in schwa.

isolated attached fictquently occurring (uoction
words endinrir. inschwa
uh 1558 1354 632
umm 9% 57
nda 182
mm 147 72

It can be observed that the most frequently used filled pause is luh]. Ifwe censider the
cases like enne, and watte (0 be Lhe same as filled pauses attached to words {which
seems reasonable), the number of [uh]'s attached to words exceeds the number of
fuh]'s in isolation. Furthermore, it was neticed that pauses within words were seldom
uttered: only 20 times.
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.5 Rccommcndations for the translitcration of spentancous
Dutch spcech

- Use as much of the orthographic standard spelling of the language as possible. In the
present case we asked N@1 to use the hyphen in the usual way, but to rescrve this for
cliticised forms. This was rather difficult for the transcribers. They {rcquently used the
hyphen 1o indicate compound words (as is usual for a number of compounds in Dutch),
whereas they bad been instructed not to use hyphens in this case, and to wiite two
words separated by a space.

- Use a list of reduced forms. These forms are frequently used in spontaneous speech
and are more or less accepted in the spelling,

- If twe words ure cliticised and one or more syljakles are deleted. this must be
indicated by a single quotation mark (as is usual in Dutch). If no syllable delet'on is
involved, the orthographical forms or the reduced forms are used.

- Since filled pauses arc frequently uttered directly after a werd (00 pauses). it is better
to indicate these pauses di fferently from filled pauses m isolation. [t ts not necessary
to handle werds like enne, wutte, danne, etc. differently.

In the appendix w¢ present examples of transliterations.
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Appendix

-

Examples of transliterations:

en bovenaan . <de> <etalage> <aan> <mt[uh]> . <bovenkant> vasigemaak! hangen .
rechts een worst in ut oudden . oek een woist <en> <aan> <ut> [um] . <nee> <sorry>
. [loud_breaih] *links een worsi . in 1 rmdden een rookworst . [loud_breaih) en aan de

rechierkant een ham

[smack] daarnaas . maar’k weel miet precies wat dat zijn twee kleinere taartjes iwee
wlbanden ofzo . (Joud_breaih] en daamaast liggen twee: . stokbroden

<in> <de> <zuivelwinkel> misschien wil je ut weord melkboer weten . weel ik niet .
[loud_breath] [um)]

de: linker viouw staal . half afgekeerd . en kijkt de andere vrouw aan en !die vrouw
kijkt <ons> . ons weer aan <kijk>

e:nfuh] . tk heb roeie gordijnen inet: . roe-.-d geel en paarse: . blokken durop

d:ie Koop ik . puur . voer . bet-.-ontkalking tegen e gaan
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