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1. INTRODUCl'lON

This paper presents the design of a corpus to be used to derive rules for the automatic assignment of prosody
from text in the English language part of the EPRIT POLYGLOT project. The corpus is spea'flcally
designed to take advantage of the considerable amount of data already available on English prosody whilst
adding to that existing data in a principled way. The material will be read by professional speaker: - male
and female - and has been chosen from broad-appeal periodicals. reflecting the commercial aims of the pro-
ject; it is believed that this will give a representative corpus for the intended applications. The limitations on
time and resources available to the project impose a low size limit - the corpus will total about IDJXJO words
of speech - but the material has been adapted to include numerous examples of rarer prosodic phenomena
such as questions. exclamations. lim. parentheu'eals and extraposed constituents. The corpus consists of two
magazine articles. each of c. 1.000 words. as running text. as isolated sentences. and as isolated words. Both
the words and sentences are randomised. and additional sentences have been added which contain the rarer
phenomena mentioned above. It is expected that this corpus will allow study of sentence-level and
discourse-level prosodic effects.

The goal of the POLYGLOT project is to perform teal-time text»to«speech (ITS) conversion from any one
of seven European languages to any other of those languages. Amordingly. spoken data from all seven
languages will be collected for various ends including the modelling of prosodic phenomena. There is a
great deal of disparity amongst these languages in respect to the amount of previous research which has been
can-led out and thus in the level of new research required for POLYGLOT‘s purposes: in most am. and
oenainly in the area of prosody. more literature is available on English than on any of the other six. it was
therefore decided that the prosody corpus for English should attempt to fill the gaps in previous research
rattler than examine aspects of prosody which had already been studied for English but were still unexam-
ined for a language such as Italian or Greek. The corpus is therefore intended to provide information on less
common (and arguably more interesting) prosodic phenomena than have generally been investigated, and
consequently contains a very high concentration of unusual linguistic constructs.

2. EXISTING ANSWERS AND REMAINING QUESTIONS

While the prosodic phenomena of many European languages are still largely uninvestigated. there is a long
and well-documented tradition of such investigation for English. The major factors determining prosodic
effects in English have been known for some time: Kingdou [I], Crystal [2] and Halliday [3] in the British
tradition, and Pike [4]. Bolinget [5] and Trager at Smith [6] in the American school. identified the impor-
tance of such factors as focus. context and intention as well as the more or less regular correspondences
between grammar and prosody. The “contribution of continental research into English has also been
significant. with most recently work by Gussenhoven (7]. Terten [8]. Nooleboom 3L Kruyt l9] and Baart [10]
making major contributions to our understanding of the role of prosody in speech. Many of the questions.
thg'efore. which remain unanswered for e.g. Italian prosody have long since been more Ihorouglrly
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investigated for English than the POLYGLUl‘ project‘s scope would allow (researchers at IPO in Eindhoven

alone have devoted enormous resources to the study of English prosody over the last zo-odd years): it is thus

clearly unnecessary and inefficient to undertake a re-examination of such questions within the POLYGLOT

project.

2.1. Previous investigations

The issues which can reasonably be said to have already been investigated to a degree which POLYGLOT

could not hope to match include the following:

- Syntax-prosody correspondence [11.12]: there is a great deal of infortmtion available about the

relations between syntactic structure and phonetic phenomena such as fundamntal frequency and

segmental durations.

- Phonetic correlates of prosodic categories [13.14]: mtrch larger and more representative corpora

than POLYGLOT can analyse (lPO have around 1000 "spontaneous and send-spontaneous" ([13]. l).

1750) British English utterances. IBM have ova 5051!) words of radio broadcasts) have already pro-

vided published results.

- Perceptual factors in prosody [8.15]: the information available on what prosodic effects are per-

ceived and what the categories of effect might be has long been sutliciml for various stylised syn-

thesis schem to be proposed for English. -

- Grammar of intonation [10.16]: linguistic constraints on the combination of phonetic or phonologi-

cal phenomena have also been thc subject of extensive research. particularly in the Netherlands.

The fact that so much is known about English prosody compared with the prosodic phenomena of other

languages has enabled the implementation of numerous automatic prosody componutts in commercial and

developmental English 115 systems. Someof these. including most of the conn'nercial syatuns. have no pro-

vision for making use of the type of linguistic knowledge which is available In urnent TI‘S research. and

are thus severely lirniled in their quality and applicability in that even if the tystan is told that the hetn-istics

it uses are inappropriate in a particular case it has no way of incorporating such information There is. how-

evu’. a growing number of speech output systems making principled use of the higher-level linguistic infor-

mation which is becoming available both within the system and from the large body of research literature:

such systems include those developd at Edinburgh [17]. Utrecht [18]. P0 [13). lBM(UKSC) [19,20],

AT&T [H.221 and British Telecom [23]. The knowledge used ln the prosody components of these sysluns

is largely common to all of then. and correspondingly the problems which these system encounter in syn-

thesising prosody are also shared. Whether one subscribes to the ChomskiAn view that syntax determines

prosody. or the Bolingerisn view that speakers determine prosody. the areas Which pose problems for syn- '

thesis are the same:

"At this stage. we are not yet in a position to explicitly account for the functional propertiesof into-

nation. such as its relation to syntax. semantics or pragnatics. However. we believe that our melodic

description provider the necessary groundwork for later linguistic analysis." ([13]. P. l250)

'Unfornrnately. it is not currently possible for any automatic system to perform the syntactic. seman-

tic and pragmatic analyses which are generally acknowledged to be essential to natural intonation.

To compensate for this.lack of vital information. a ret of heuristia based on linguistic knowledge has

been developed which allows us to mimic semantic and rhythmic structure" (“7]. p. 1149)
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2.2. Unresolved Problerm
The problem in defining rules for the automatic assigth of English prosody. then. is the effect of gram-
matical and pragmatic context on the prosodic specification of speech or. more precisely. the influence of
higher—level linguistic and real-world knowledge on the desired pronunciatlon of nrnning text. it is therefore
intended that POLYGLUI‘ concentrate on these problematic areas rather than attempting to cover ground
which has been thoroughly doarmented in the literature. There are two rrrain reasons for adopting this
approach.

Firstly. and perhaps less importantly given the aims of the projch such anapproach will result in a clear
addition to our understanding of the role of prosody in speech. rather than merely continuing or at best
slightly refining the knowledge already available.

Secondly, and crudally for a project as ambitious as POLYGLOT. this approach will concennate on the
areas where other systems currently fail to perform adequately. givingPOLYGIDT the edge over other Tl'S
systerrts in these areas and advancing text-to-speech synthesis to a point where real text rather than linguists‘
examples can be given a highly-acceptable prosodic realisation.

3. THE CORPUS DBIGN

Perhaps the roost significant departure in the design of this corpus from the standard spoken corpus format is

that we propose to base the entire corpus on two sizeahle passages of nrnning text. rather than on sets of
pragmatically unrelated sentences. This will allow paragraph-level and discourse-level effects to he investi-
gated. The goal of modelling grammatical. careful rud speech for evurutal synthesis applications (not to
mention the massive increase in analysis effort which would he required) preclude the recording of spontane-

ous speech. In order to obtain fluent. broadly acceptable speech. professional speakers (initially one male
and one female) will be recorded: in addition. since read dialogue has little to recommend it ever read
monologue from the point of view of naturalncss - and indeed since it is unclear what degree of naturalness
is required from synthesis systems [24] - in the first instance. we propose to record monologue text only.

Despite the fact that the corpus is based on running text rather than isolated sentcmes. it should be obvious

that the recording of all sentences from the texts as isolated sentences as well. and of all words from the iso-
lated sentences as isolated words. is an essential procedure if observallons of sentence-level and discourse—
level effectsare to be possible. These three levels of data will therefore all be recorded. so that the isolated
words can act as a "wood" for tire isolated sentences which will in turn act as a "control" for the same sen-
tences in conwa The cunparison of prosodic phena-nena across differem styles of text (fomral vs. casual,
verbose vs. concise. etc.) is also important it‘ the results of any analysis are not to he limited to a very

specific speech style. To this end. we have chosen texts representing very different styles of prose.

The decision to record only one speaker of each sex is not only based on considentions of available
resources. The use of a single speaker is desirable in an exercise where his or her prosodic behaviour is to
be modelled: It is well known that English speakers vary greatly in the strategies they employ to convey pro-
sodic information, and so it could well he counter-productive to analyse the behaviour of some small (<100)
number of different speakers. The choice of a professional speaker is likely to ensure that his or her prosodic
behaviour is highly acceptableto avwide spectrum oflisteners. and 'can therefore be usefully modelled for
synthesis in commercial systems. In order to ensure that the corpus reflects the properties of actually-

occun-ing text. passages have been chosen from a financial businesspublication and a connasting popular
magazine. 11': combined length of the passages will total over 2.000 words of nrnning text for each speaker.
A further factor in the choice of texts was that they shouldnot be overly topical. to avoid disinterested pro-
doctions hy the speakers.
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in addition to recording each sentence in isolation (in randmt order. and before recording the passage as a

monologue. of peruse). furtha' examples of unusual sentence types (e.g. exclamations, ail-given smtenoes.

counter-assertions. etc). which are by definition those on which least research has been done. will he

recorded in isolation in order to provide a we repesentatlve sample of such phenunena. The details of

how these examples have been generated are given below. _

3.1. Corpus Materials

The detailed composition or the material making up the corpus is as follows:

A. 2 x 1,000 word passages of different styles. chosen from (a) The Economist and (b) Cosmopolitan,

read as running text. The [timer is a technical article on Japanese corporate business. and contains

quite complex syntactic and lexical constructions: the latter is a general-interest biographical article

on a film starlet of the 1920:. These two articles have beenchosen so as to include numta'ous exam-

ples of anaphora. lists. parentlreticals. epentheticals. tags. wunler-assa‘tions, and other phenomena of

prosodic importance.

B. an sentence from the passages in (A) spoken in isolation (Some sentence fragrrrenla. eg. those

bounded by colour. should also be recordat in isolation as well as in the text sentence.) This will

allow a ctmparison between sentence-level and paragraph-level prosodic elfects.

C. Additional sentences containing less frequent phenomena and: as questions. contrastive accent.

exclamations. commands. vocatives. etc.. as well as further examples of the phenomena mentioned in

(A). All such phenomena should be represented by at least 10We in total. 1hese additional

sentences have been derived directly trim the sentences in (A). as is discussed below.

D. Etch word from the sentences in (A) and (C) spoken in isolation. This will allow a comparison

between word-level and sentence-level prosodic effects.

3.2. Recording Procedure

All the above are to be spoken by professional RP speakers under slandard recording conditions (anechoic

chamber. 2-ehannel digital recording. good~quality microphones. synchronised larynx crane. etc.). with multi-

ple repetitions and mining sessions to ensure a natural reading style (Le.relaxed. fluent. notlist-intoned),

As mentioned above. the words will he recorded before the sentences and the sentences before the running

text The sentences have been carefully randomised so as to bear no relation to their order in the text pas-

sages and to reduce any apparent coherence from one sentce to the next asmuch as possible. The it'npres-

sion of texnral coherence has been reduced to a point where we feel that the use of additional techniques

such as introducing unrelated sentences is unnecessary for this particular corpus: if we had been intending to

record longer texts. however. some such device would have been necessary.

33. Samples of Corpus Marcia]

As stated above. the two Loco-word texts are talren from actual published material. The first paragraph or
each text is given as an example of ster and enntmt.

The Economist. l0-l6 February 1990 p. 75:

lapanese carrpaniea. accustom to honoring profit: in recent years. are worrying-about what to do

now that profits have begun to sag. Curtpanies' plans for diversilying into higher value-added pro-

ducts. sneamlinlng operations at borne. building additional factories abroad and acquiring yet more

foreign assets all depend on a continuation or the healthy earning! glow“: of the past few years. But

recent forecasts suggest the profit stream that has propelled Japanese companies since the high-yen _

recession of 1985-86 is slowing -- and more abruptly than anyone expected, ‘
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Cosmopolitan. February 1990 p. 106:
The meteoric rise and fall or [noise Brooks astonished even herself. She was a symbol of the Twen-

ties. a lithe Spitfire with a jet-black bob ml electrifying eyes. it is impossible to name another film

netresawhornadesuchaneroticandlasting impaninsuchasrnallnumberoffllms.

There are obviously vu'y few examples of rarer prosodically-impnrtant text phenomena (such as those men-

tioned at (C) above) in any 1W words of real text it is therefore necessary to cute additional examples

of such phenomena. This has been done in as principled manner as possible. however. by taking a sentence

from the original text and 'transfnmring" it to include a particular rare phenomenon. For instance. to pro-

duce anadditional example of a particular type ol’ prosodically-marked parenthetical we look the sentence

(l) By the tirrie Louise was 10. she was already a child-prodigy dancer.

and inserted the phrase you know into iL There are three relatively natural inaction sites in this sentence.

illustrated by sentences (Ta-e):

(h) You know. by the time Louise was 10. she was already a child-prodigy dancer.

(211) By the time Louise was 10. you know. she was already a child-prodigy dancer.

(2:) By the tin: Louise was to. she was already a child-prodigy dancer. you know.

Sentence (2b) corresponded to the embedded version which we were aiming to create. and it is clear that it

has been derived from (i) with the minimum of unnaturalness and uncontrolled variation being introduced.

With both sentence (1) and sentence (2b) spoken in isolation in the corpus, any prosodic dili'erence between

them can confidently be attributed to the presence of the embedded parenthetical construction you know.

The other major body oftext to be incorporated in the corpus. then. ‘s the isolated sentences from both texts.

suitably randomised. with the addition of the supplementary sentences derived as above. There are 120 iso-

lated sentences in total: the first few of those randomised from the Economlrt article are given as an exam

ple here:

The best solution is [or Japanese firms to sell unwanted subsidiaries and buy firms which fit with

their core business. even if this requires a hostile takeover.

A further increase in interest rates is on the cards once the general election an February I8th is out

of the way. '

Asahi Breweries recently ‘nnhundled" its Nikita Whisky subsidiary in this way.

Finally. there are 945 isolated words taken from the isolated sentences. including letters and digits pro- '

nnunced in isolation.

3.4. Corpus Annotation & Use

The spoken corpus will be transcribed at various levels. The syntactic and pragmatic description will consist

of manual parses and annotations. The prosodic transcription will include at least two sources of informa-

tion: experts' annotations of pitch accents. and naive listeners' perceptions of boundaries. The former will be

as theory—independent and as detailed as possible. e.g. marking an accent-lending full rise rather than a H-

accent or just a rising pitch: the latter (suggested by Lou loves of Nijmegen University) is intended to avoid

prejudging the nature of prosodic domains and to provide data on what listeners perceive rather than on what

linguists expect. The phonetic transcription. providing both segmental and durational infonnation. will be

performed by CSTR‘s HMM-based autanatie segmentation software [75].
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The corpus will be processed and accessed via APS. an acoustic-phonetic sonware environment developed at

CSTR [26]. The corpus statistics will he umd for basic research on prosodic events and also for developing

statistical mtes for assigning prosody to English text inthe POLYGLO‘I' speech output system.

4. CONCLUSIONS

We are confident that this procedure will produce a corpus containing a representative sample of all the

interesting prosodic phenomena in standard British English which are relevant to read text. and moreover

that it will do this without unnecessary repetition of previous work. Such a corpus will represent a concen-

tration of prosodic data which is ideally suited tolinguistic analysis and which to the best of our knowledge

fills a persistent and crucial gap in speech corpora. It will therefore permit analyses of factors not currently

considered or incorporated in lext-to-spccch systems. We believe that. compared with either collecting

material along the lines of the 1.03 corpus or carefully constructing artificial texts. this is a much more

efficient and effective approach to collecting a prosody corpus {or English and indeed the only pracn'cable

way for small projects such as POLYGLO'I‘ to do so. -
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