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was decided at an early stage to limit the speaker sample to the Wellington
area, in order to reduce any potential for regional differences to interfere with
differences resulting from the three variables listed above. It is hoped that
subsequent recordings in other centres will augment NZSED for other
regions.

Paul Warren

Victoria University of Wellington
Materials

The materials for the database consist of read sentences, word lists and
dialogues.

The sentences are essentially the same as in ANDOSL, and can be
described as 'phonetically rich' in that they have been carefully constructed so
as to contain a very wide range of permissible sound sequences in English, in
a variety of prosodic contexts. In addition to 200 such sentences, there is a
small set of 'reference sentences' which target certain aspects of pronunciation
typically associated with variation in NZE, such as t-voicing, I-vocalisation,
the EARl AIR merger, etc.

The word lists consist principally of hVd tokens, such as head,hid, hod, etc.
Other words such as hereand hairare included to complete the set of vowels.
This word list, using largely identical phonetic contexts (Le.between Ih/ and
I d/) provides an indication of the qualities of the vowel sounds for the
groups of speakers recorded. A further word list includes the digits from zero
to nine.

The dialogue tasks comprise a map task and a conversation. The former is
based on the HCRC Map Task (Anderson et al. 1991), and involves one
participant giving the other directions in order to plot a route through a map.
The participants have slightly different versions of the map, and have to
engage in substantial negotiation in order to complete the task. Two maps are
used, so that each participant can take the role both of leader and follower.
The map task provides useful data for the analysis of discourse structure,
including the use of intonation in asking questions and providing feedback.

For the conversation task the participants are given a topic (their opinions
on drink-driving 'advertisements' on television) that stimulates a good
amount of free discussion.

Introduction

This paper provides a brief progress report on the development of NZSED,
the New Zealand Spoken English Database. NZSED is being constructed in
the School of Linguistics and Applied Language Studies at Victoria University
of Wellington with support from a VUW Strategic Development Fund grant.
NZSED is a Wellington-based equivalent to ANDOSL (Australian National
Database of Spoken Language) being developed by a consortium of
universities and other agencies in Australia (Millar et al. 1990).Both databases
consist of spoken materials collected over recent years, representing speakers
from a number of age, gender and ethnic groups, performing a range of tasks.
These tasks include word and sentence reading, and two dialogue tasks: a
map task and a discussion.

NZSED and ANDOSL differ from many other spoken language corpora in
that they consist of digitally stored speech files, along with a range of time-
aligned label files (e:g. for phonemes, syllables, words, stress groups,
intonation units) and derived track files (including formant tracks,
spectrograms and pitch tracks). The label files can be used to search for and
retrieve acoustic data from the speech and track files. Using the Emu package
developed at Macquarie University (Cassidy and Harrington 2001), and the
statistical and graphical package R (http://www.R-project.org/), researchers
can perform powerful searches and then carry out detailed analyses of speech
data in the database. For instance, a researcher interested in the quality of the
liEl vowel in late 20thcentury NZE will be able to use the search procedures
to retrieve detailed acoustic information for instances of this vowel, and if
desired the search can be constrained by context (e.g. before Ill, or in
accented syllables) or by speaker type. By ensuring compatibility with
ANDOSL, we hope also to allow ready comparison of NZE and Australian
English.

Structure and use of NZSED

Labelling

In order for the database to fulfil its potential as a powerful tool for
investigating details of NZE pronunciation, it has to be appropriately labelled.
This is perhaps the most time-consuming aspect of the whole process of
establishing the database. To date, word and phoneme (speech sound) labels
have been entered by trained researchers for a subset of the word list and
sentence recordings. The positioning of labels is based on a mixture of
listening to portions of the speech files and scrutinising the speech wave and
spectrograms derived from the speech wave. Since speakers typically run
speech sounds into one another, it has been necessary to establish a set of
reliable criteria for determining the boundaries between them. Subsets of
speech files have been double-labelled by different researchers, to allow
checks to be made on the use of the criteria.

The speed of the labelling process is now being increased by first
generating a set of phoneme recognition models (using Hidden Markov

Speaker population

The initial goal for NZSED is to obtain speech data from 72 NZE speakers,
distributed across three age ranges (18-30, 31-45, 46-60), two sexes (male,
female) and two ethnicities (self-identification as Maori or Pakeha). Six
speakers will be recorded for each of the 12 cells defined by those variables. It
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Modelling techniques) based on the initial set of utterances that have been
labelled by the researchers. These phoneme recognition models are then used
in a computer program which produces a provisional set of labels for
previously unlabelled utterances. Since the computer phoneme recognition
models are not totally robust, human labellers subsequently correct the label
files for error and the revised label files are saved as part of the database.

The complete set of label files in NZSED contains information about the
presence and location of speech sounds, words and other relevant aspects of
the speech files. Each label file is associated with the source speech file, and
can be used to locate instances of the labelled speech phenomena. Figure 1
gives an illustrative example of a portion of a speech file, with the waveform
at the top, the phoneme and word labels below that, and a spectrogram of the
speech at the bottom.
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Figure 1: Waveform, labels and spectrogramfor the sentencefragment 'price range
is'.

Recent investigations using NZSED

Two examples of recent use of the database are outlined here. It should be
stressed that the use of the database is constrained by the extent and accuracy
of the label files, and that detailed research may require some checking that
the use of the label files is in fact retrieving the relevant data and information.

The first example is from a recent Linguistics Honours project, which
required students to compare the realisation of I el and I reI (Le. the vowels
in bedand bad)before Ill, as in the names Ellenand Alan,or the words eelerl/
and salarl}.One feature of NZE pronunciation that is discussed in the research
literature is the neutralisation of the distinction between these two vowels in
this particular context. Students were asked to evaluate the extent of this
neutralisation using data from NZSED. Of the two students completing this
assignment task, one chose to compare young Pakeha males and young
Pakeha females, while the other compared the latter group with mid-aged
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Pakeha females. Using the label files generated for the sentence data, our
students were able to retrieve speech segments containing each of these
vowels before 11/, from which they then obtained acoustic data. The data for
each vowel were compared with one another and with values for a range of
vowels taken from the hVd contexts for the same speakers. These comparisons
showed that before 11/ the lel and lrel vowels have largely overlapping
distributions for each of the speaker groups, Le. the vowels are essentially
neutralised to a centralised open-mid vowel. However, there is some
variation in the pronunciation of the neutralised form, with the younger
speakers having a more open articulation than the mid-age speakers. Figure 2
shows ellipse plots derived using Emu and R, for vowel formants for lel and
lrel before III for the young female Pakeha speakers in the database (with
centre points labelled as E->I and A->I, and with dotted lines for lel, solid
lines for lre/), together with distributions for the lel and lrel vowels in all
contexts (centre points labelled as E and A) for the same speakers.2 Each
ellipse shows the distribution of these vowels to within one standard
deviation of the mean formant values. It is quite clear from the figure that the
two vowels have near-identical distributions before Ill, and that these
distributions are considerably centralised and lowered, compared to the
overall distribution of lel and lre/.
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Figure 2: distribution of lel and liEl vowelsin young Pakehafemale data - seetext for
details

A secondexample relates to the merger of EARand AIR diphthongs in
NZE. In this case the NZSED word list and sentence data provided
background information for a study by Rae and Warren (in prep), confirming
observations from other studies, namely that these diphthongs have
overlappingstarting points for young speakersof NZE. Figure3 shows how
the vowelformantschangeduring thevowelsin hereand hair recordedfor the

2 Vowel formant plots indicate the position of the tongue in the mouth when the vowel is
spoken. The first formant (or resonant frequency, labelled Ft in the figure) relates to the
relative height of the tongue, and the second formant (F2) to its relative frontness. For this
reason formant plots are usually displayed with the axes as in Figure 2, and the reader should
imagine that the area in the figure relates to the inside of the mouth of a left-gazing head. so
that high points on the plot are high positions within the mouth, and points to the left
correspond to positions towards the front of the mouth.
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word list task.3 The data for the Figure come from two sets of female Pakeha
speakers in NZSED, with the average of the six speakers from the 'young'
group on the left and that of the six 'old' speakers on the right. The plots were
generated using Emu and R. In each panel the dotted line shows the formant
trajectories for the vowel in here,and the solid line shows the formant
trajectories for the vowel in hair. The two panels show how the difference
between the early portion of the two vowels is smaller for the younger
speakers than for the older speakers.
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Figure 3: Average formant trajectoriesfor the vowels in here (dotted line) and hair
(solid line) from word-list recordingsfor young (left) and old (right) female Pakeha
speakersin NZSED. Seetext andfootnote 3for moredetails.

Concluding remarks

NZSED has yet to realise its full potential. Largely this is because the labelling
stage is a time-consuming part of the process of setting up the database, and
at the time of writing this labelling is still some way from completion. The
accuracy of the labelling process is clearly also crucial to the value of the
materials collectedfor NZSED.However,the databasehas a strong potential
in both teaching and research on NZE. In addition, the availability of digitally
stored speech data and accompanying label files should be of interest to NZ-
based companies designing products such as text-to-speech systems, since
one of the common complaints about computer-generated speech is that it
frequently uses an accent that is not native to the end-users.
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