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ABSTRACT

IViE (Intonational Variation in English) is a machine-readable, autosegmental-metrical labelling system for prosody. It is modelled on ToBI [1], the current de facto standard for machine-readable labelling of English prosody. Principally, IViE differs from ToBI in two ways. Firstly, the original ToBI system was designed to provide transcriptions of standard varieties of English. The IViE system provides transcriptions of both non-standard and standard varieties, in a single system. Secondly, in ToBI, intonation is transcribed on a single tier. In IViE, the intonational structure is decomposed into three separate tiers. Labels on the first provide information about the rhythmic structure of an utterance. On the second, the pitch movement surrounding rhythmic prominences is transcribed. The third gives a phonological analysis of the intonation of the utterances. The three tiers are motivated by previous research on cross-varietal differences in English intonation. Varieties of English can differ in (1) the location of rhythmic prominences,  (2) the phonetic realisation of particular pitch accents, and (3) the inventory of tunes. Accordingly, the IViE system includes all three.

1. Introduction

Standard and non-standard varieties of English provide a rich source of intonational variation. Some varieties differ from each other in the tunes speakers produce [2,3]. Others have essentially the same tunes but differ in their phonetic realisation [4]. Yet others differ in the rhythmic structure of speech [3,5,6]. Combinations of the three types of variation can occur. 

This paper introduces the IViE system, a machine-readable prosodic labeller designed for the transcription of rhythmic, phonetic and phonological variation in English intonation [7]. IViE was developed at the University of Cambridge in the context of a research project on intonational variation in British English (1997-2002) [8,9]. We will now describe the structure of IViE and give examples of transcriptions.

2. The Structure of IViE

Like the ToBI system, IViE runs under xwavesTM. The system can also be used with PitchWorks or PRAAT. Transcribers listen to the speech signal, examine an F0 trace, and transcribe the data using a time-aligned labelling template [10]. The IViE template consists of 5 tiers, listed under (1). On the lowest, the text of the utterance is transcribed. On the highest, comments and alternative transcriptions are given. The middle tiers provide information about prosody. On the lowest prosodic tier, the rhythmic structure of the utterance is transcribed. On the next tier up, the pitch movement surrounding prominent syllables is given. On the highest prosodic tier, labellers provide an intonational phonological analysis.

 (1) Transcription tiers in IViE:

[image: image1.wmf]
Labellers begin a transcription by filling the orthographic tier. Then they transcribe the location of rhythmically prominent syllables and boundaries. Next, the pitch movement surrounding rhythmically prominent syllables is determined. Finally, and only after rhythmic structure and pitch movement have been transcribed, phonological generalisations are made and noted on the phonological tier.

2.1. The Rhythmic Tier

Varieties of British English can differ in the location of rhythmic prominences. For instance, in British Punjabi English, we find instances of intonation-phrase-final strengthening. Phrase-final lengthening is more salient in this variety of English than in the standard. As a result, many IP-final syllables without lexical stress appear to be accented (e.g. speakers say 'raiLING' rather than 'RAIling' if the word appears in IP-final position) [8]. A comparable effect occurs in Singapore English [5,6]. In the IViE system, such non-lexical IP-final prominences are noted on the rhythmic tier (any accompanying pitch movement surrounding them can noted on the pitch movement tier).

Prominences are transcribed using the label ‘P’. Labels are placed in the middle of the prominent syllable, and each prominence in an intonation phrase is given such a label. No distinction is made between stressed and accented syllables.

Two further symbols are available on the rhythmic tier: % and #. % indicates the location of a rhythmic boundary, and # transcribes the location of a hesitation or interruption.

2.2 The Pitch Movement Tier

Varieties of English differ in the phonetic implementation of pitch accents. In Cambridge English, on IP-final words with little scope for voicing, pitch movements are compressed [4]. In Leeds English, in an identical context, pitch movements are truncated. In the IViE system, variation of this type is transcribed on the pitch movement tier. 

The realisation of pitch accents is transcribed within Implementation Domains or IDs. An ID contains (1) the preaccentual syllable, (2) the accented syllable and (3) any following unaccented syllables (if any) up to the next accented syllable. Hence, IDs overlap by one syllable.

Three pitch levels are available for transcriptions: h(igh), m(id) and l(ow). These are transcribed relative to each other, not relative to some absolute value. Capital letters indicate the pitch level on the rhythmically prominent syllable; other syllables are transcribed with a small letter. The pitch level reached at a final ID boundary is preceded by a hyphen. The label lL-h, for instance, transcribes a low preaccentual syllable, a low accented syllable and a high ID-final syllable. A selection of examples is given in Figure 1 [10]. The figure also exemplifies how the pitch levels are transcribed relative to one another: mH-l transcribes high pitch on the accented syllable, followed by low pitch. The pre-accentual syllable is relatively mid. When pitch is interpolated between the accented syllable and the ID-final syllable, three labels suffice. When the direction of pitch changes on intervening syllables, a fourth label is required. If an ID contains no pre- or post-accentual syllables, the relevant small letter is omitted.
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Figure 1. Examples of transcriptions on the pitch movement tier;  

O = stressed, ( = unstressed syllable

2.3.
The Phonological Tier

The phonological tier is used to transcribe intonation contours at the phonological level. Here, generalisations are made across the phonetic realisations recorded on the pitch movement tier. The inventory of pitch accents and boundary tones in IViE is based on phonological accounts of Southern Standard British English by Gussenhoven [11] and Grabe [12]. These accounts combine aspects of the British school of intonation analysis (e.g. all accents are left-headed) and autosegmental-metrical models of intonation (e.g. the use of primitives H and L). Unlike Gussenhoven's and Grabe's systems, the IViE tone inventory does not represent any particular variety of English. Instead, a pool of labels is available; different varieties of English can be characterised by different subsets from this pool. As all subsets are drawn from the same pool, maximum comparability is achieved. The IViE labels are as follows. 

1) Tone labels

H*+L

L*+H

H*

L*

L*H+L

H*L+H

2) Tone modifiers

^
upstep of a tone 
indicate the location of tones in the speaker’s

!
downstep of a tone 
register

_
displacement of a trailing tone to the right (e.g. H*+_L): modifies the location of a tone in the time domain.

3) Boundary specifications

Phrase-initial

Phrase-final

%H


H%



%0


0%


%L


L%


Just like ToBI, IViE has H% and L% intonation phrase boundaries. Additionally, IViE offers 0%, which allows for the transcription of three types of unaccented IP-boundaries in one system (e.g. in Belfast English [12]).

3. Examples of IViE transcriptions

3.1 The Rhythmic Tier

Figure 2 shows how cross-varietal differences in rhythm can be captured on the rhythmic tier. The word railings has lexical stress on the first syllable. Accordingly, in the Cambridge English, the first syllable is strong and accented. In British Punjabi English, both syllables in railing are strong, but again, only the first is accented.







Figure 2. Cross-varietal difference in rhythmic structure
3.2 The Pitch Movement Tier

Figure 3 shows how the pitch movement tier records different phonetic realisations of one and the same phonological category. In Cambridge English, when the accented syllable is very short, phrase-final H*+L is realised as a steep fall in F0. In Leeds English, H*+L is realised as a very shallow fall in F0 [4]. 

Figure 3. Realisation of H*+L in IP-final position on a syllable with little voiced material

3.2 The Phonological Tier

A well-known difference between General Southern British English and Northern Irish English is illustrated in Figure 4. In the former, falling tunes are predominant in statements, but they rise in the latter [3]. Such differences are recorded on the phonological tier.


Figure 4. Different tunes for statements in Cambridge and Belfast 
4. Conclusion

We have described the IViE system for prosodic labelling. IViE provides transparent, directly comparable transcriptions of different varieties of English at three levels of prosodic structure: (1) rhythm, (2) pitch accent realisation (i.e. pitch movement), and (3) intonational phonology. A CD with IViE-labelled data from nine varieties of British English in five speaking styles is in preparation and will be released in 2002. An interim CD with labelled data is available on request.
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