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Abstract

This paper describes a new Norwegian speech
corpus — The NoTa Corpus — that exhibits a va-
riety of useful and advanced features. It con-
tains 900 000 words of transcribed, lemmatised
and POS tagged Oslo speech (carefully selected
to cover many speech varieties), which is linked
directly to audio and video. It has advanced
search interfaces both for searches and results
presentations. Since corpora of this kind are
aimed at linguists and non-technical users, our
guideline has been to keep user-interfaces
maximally simple at all levels. The paper de-
scribes the contents of the corpus, and focuses
on some nice features of its search interface.
Some problems and solutions w.r.t. transcrip-
tion are discussed, and the corpus is compared
with five other speech corpora.

1 Introduction

In this paper, we will present the NoTa Corpus —|:=

new speech corpus for Norwegian. It has be

developed in order to serve non-technical linguis

as well as developers in language technology. T

means that it will be a valuable language resour{”

for a wide range of users, for research problems

such diverse disciplines as lexicography ...
phonology, morphology, syntax, semantics..
pragmatics, dialectology, socio-linguistics|

psycholinguistics, speech synthesis, grammatig:

tagging and parsing, and artificial intelligence.

range of possible combinations of search variables,
including multimodal options. Both the contents
and interfaces for search and presentation oftsesul
have been planned in order to give maximal value
for the user linguist at a minimum of effort and
training.

For language and speech technologists we have
focused on a high technical standard for various
aspects of the contents, especially audio quality
and standardised text markup.

With our aim at developing a high standard
speech corpus, we have used a variety of off-the-
shelf programs as well as tools and resources that
we have developed ourselves, many of which will
be available for the larger research community.

The corpus consists of 900 000 words that are
transcribed, lemmatised and POS tagged. The tran-
scriptions are linked to audio and video. A result
concordance with video is illustrated below:

7 O
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For linguist users, the search and results mteH'ngre 1. The main results page W|th V|deo view-

faces are developed in order to ensure a simpley.
human-machine dialogue, a non-trivial task given
the complex searches that can arise from the wide
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Section 2 of the paper focuses on the contents sarches via grammatical tags. (Some examples
the corpus; annotation, multimedia representatiowjll be given in section 3.)

selection of informants and type of recordings, and

transcription. Section 3 describes the search-inter . o

face with special interest given to criteria regagd 2-2 Informants and recording situation

linguistic and informant selection. In section 4 wehe corpus consists of the speech of 166 infor-
compare the corpus with five other speech corpopaants from the Oslo area, carefully divided to rep-
along some of the variables that have been higfesent in equal numbers gender, age (three groups:

lighted in this paper. 16-25, 26-50, 51-95), educational background and
place of residence. The informants were recruited
2 Contents of the NoTa Corpus in a variety of ways, from actively contacting cen-

tres for elderly people, schools and work places, t
using the press, students and the network of people
we knew.
The NoTa corpus is transcribed using standard or-Each informant takes part in a semi-formal ten-
thography. (The reason for this choice and someninute interview with a project assistant, in which
discussion about transcription is given in sectiofe or she is asked general questions about his or
2.3.) The corpus is lemmatised and POS tagged hyr life. In addition, each informant takes paraim
a TreeTagger trained on a manually corrected venpformal 30-minute dialogue with another infor-
sion of the Oslo-Bergen tagger, which is a writtemant, at which point the informants get served
language tagger (for details, see Ngklestad a@ginks and snacks to add to the informal atmos-
Sgfteland, to appear). phere. This way the corpus has two different
The corpus is represented with video and audigpeech styles from each informant.
recordings that are linked to the transcriptfons Norwegian legislation requires a high level of
The linking between transcription and audio/vide@nonymity and security (to the extent that this is
makes it possible for the user to get a directimultpossible when informants appear on audio and
media representation of any desired fragment ¢fdeo). This has two consequences. First, the $opic
the corpus. that are talked about must be “safe”: the inforreant
The corpus is searchable via the Internet sitAust be instructed not to talk about e.g. politics,
using the corpus explorer tool Glossa (Nygaargkligion, illness, criminality, and other people.
2007), a very user-friendly interface built on wp Second, the informants must not be linked to the
the IMS Corpus Work Bench Query system. Theélata by name or other identification, so the ligts
results are shown as concordances linked to thfeir names and addresses have had to be de-
multimedia representations. The Glossa systesfroyed.
also allows further processing of the search result The second consequence cannot be compen-
by exporting all or a subset of them to external fi sated, but the first consequence turns out noeto b
formats, and by viewing them in a variety of waysa serious problem. The informants get a list of pos
such as frequency counts, collocations, statisticgible topics (such as film, pets, travel, sports) t
measures, pie charts etc. help them if the conversation goes dead. By com-
All transcriptions of the speech occurring iparing the two styles of each informant, it is clea
the corpus are searchable, as are the specially gat the limitation on topic is not generally initib
notated events such as laughter and coughing, plug.

a variety of interjections and exclamations, extra-

linguistic noises etc. It is also possible to do o
2.3 Transcription

2.1 Annotation and multimedia representa-
tion

The NoTa corpus has been transcribed by standard
gram Transcriber. orthograp_hy ( Norwegian Bokmal), in accord with

% We have used Quicktime Pro to convert from .wawvefat to the practice in other speech corpora, S_UCh as the
AAC in .mov-files, to be played by each user in ime, SPoken Dutch Corpus (CGN). The benefits of such

via a central streamer. a choice over a more phonetic variant are

numerous: Transcribers do not need special

1 All speech is transcribed using the freely downédad pro-
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training; inter-annotator agreement inunmarked for case. Choosing an orthographic form

transcriptions is more likely to obtain; fewerfor them would be to either force a particular case

options will make transcribing quicker; theonto them, something we have already seen can be

resulting transcription can readily be used fovery difficult due to inter-speaker variation, ar t

searching, reading it will be easier, and taggingd a force a choice of animacy even when the context is

parsing will be easier. ambiguous. Some choices of pronouns are given in
However, speech will always contain linguistiq4).

as well as non-linguistic information that stamtla

orthography — as it appears in standar(Ba) a 3p sg fem

dictionaries — has no remedies for, and whicH3b) n 3p sg masc

corpus developers want to and sometimes need to

cater for, so some concessions will have to Héa) hun 3p sg fem nom

made. We shall mention a few of them here, and henne3p sg fem acc
otherwise refer to Hagen (2005), Johannessen et al.
(2005), Badal et al. (to appear). (4b) han 3p sg masc ani-

A first challenge is to decide what it means to ‘mate nom
use an orthographic standard. Should it only count ham 3p sg masc ani-
at word-level? How about syntax? Consider the o mate acc
example below. In Norwegian, the standard norm den 3p sg inanimate

says that 3p pl pronouns are inflected for case, so

that nominative is used with subjects, and accusa- We have chosen to add these and other words
tive with objects (example 1 below). Howeverthat do not have a clear equivalent in the standard
many people violate that norm in various ways, &thography, to a word-list that we ask the tran-

in (2). scribers to use.
A second type of words not found in the stan-

(1a) De gar dard dictionary are typically dialect words or bor-

they- Nom  walk rowings. We simply use these as they are, and have
(1b) Anne ser dem. chosen to tag them in the following way:

Anne sees them- ACC

(5a) den fisken ser ggllei

(2a) Dem gar. [language=x] ut

them- Acc walk that fish looks "ggllei”
(2b)Anne ser de. (horrible)

Anne sees they- NOM

(5b) yes [language=x] det er fint

We have chosen to follow the orthographic "yes” that is good
norms only at word-level, so that it is irrelevant
whether a word is used “wrongly”; what is relevant Interjections are a third type of words that are
is whether a given spoken word has an orth@ot all found in the dictionary. Like with other
graphic equivalent. Thus, the examples in (2) anon-standard words, we found that we had to add
acceptable transcriptions in the NoTa corpus. Als)em to our word-list. Distinguishing between in-
maybe needless to say, “incorrect” word order willerjections and other noises is not necessarily, eas
never be changed by the transcribers. however. Our rule of thumb was to try to fit some

A second challenge is words that occur in spokei®nstant meaning to the sound sequence. If possi-
language only. One difficult type is words that arle, we treated the candidate as an interjectiod, a
clearly variants of written ones, but where it is u devised a uniform spelling for the word in ques-
clear of which particular word. Consider the Nortion. This work was also necessary to distinguish
wegian clitic (spoken) pronouns in (3), which arghese interjections from similar, but non-identjcal
ones that already existed in the dictionary. Some
of our new interjections together with some old
ones (marked with BMO) can be seen in (6):

3 Standard orthography in the NoTa context is defathat
which can be found in Wangensteen (20@8kmalsordboka
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(6)

aha (surprised) BMO

e (hesitating — irrespective
of the vowel quantity)

eh (indicating distance)

ehe ("l see” —two syllables)
em (hesitation)

heh (impressed)

hm (inquiring, wondering) BMO
hae (inquiring) BMO

jaha (strengthen "yes”) BMO
m (hesitation, accepting)
m-m (benektende)

mhm (" see” — two syllables)
mm (confirming — two syll.)
nae (surprised, wondering)
nja (doubting) BMO

naehei (strengthening "no”)
ops (something went wrong)
u (impressed)
geae(confirming — two syll.)
a-a (something went wrong)
aja (suprised)

In addition to interjections, there are meaning

ful sounds that many speech corpora annotate, s

as laughter.

Their meaning is not as conventiong

ised as that of interjections, and we have chosen

have very coarse-grained categories, (7). They gfyure 2. Limiting searches w.r.t. recording type.
annotated in the corpus as tags.

()

have no numbers to show it, and must admit as
well that we do still find mis-annotations.

Most of the corpus consists of dialogue. We
have taken this genre seriously, and gone to great
lengths to annotate turn taking, overlaps, interrup
tions etc. This choice has slowed down the tran-
scription process considerably, but we think has
also added to the general value of the corpus.

A picture of a dialogue sequence with infor-
mants is shown in figure 11.

3 The Search Interface

3.1 Limiting Search w.r.t. Informants

It is possible, and indeed easy, to limit the dearc

to subgroups of informants. One main choice is
between types of recording; free dialogue vs. semi-
formal interview:

Nullstill

Innstllinger

Opptakssituasjon E’
Interviu:
Alle typer samtale:

Spesifiser:

Inkluder

Intervjueren:

Front clicking sound
Back clicking sound

Sucking noise
Sibilant
Yawning
Laughter
Breathing
Special cough

Furthermore, it is possible to limit the subgroup
of informants according to all the informant vari-
ables, such as gender, age, place of residence,
place of birth, work, educational background:

4

Representativ utvalg: []  Velg informant direkte: []

Demografiske trekk

Alder Bodd lengst
K3ann - Yrke

Oppvekststed Utdannelse

: alge

Bosted

All transcriptions have been proof-read by othe
transcribers than those having done the originkigure 3. Choosmg subgroups of informants.
transcription, and regular transcription meetings
were held between the half a dozen transcribersTicking off some of the boxes will lead to the
and the project management during the 18 monthspping up of new and more detailed ones. The
project period. The correctness and inter-annotatislea behind the gradually more specific choices is
agreement ought therefore to be high, although e keep each interface no more complex than the

4 Ordinary cough resulting from iliness is not anbeda
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advanced, complex searches to have a use&igure 5. Search interface for linguistic strings.
friendly interface.

In the figure above, the various boxes expands order to increase the number of search words,
into new menus (e.g. those that refer to place dfe user clicks on the arrow on the right hand,side
birth or residence) or to new boxes for numbe@nd more boxes will appear. In order to search for
(e.g. for age). Figure 4 shows how having tickedlternative words, the user clicks on the arrows
off the box foryrke (‘work’) — also found in the below, to get more boxes along that dimension.
figure above — has expanded the choice with sev-By pulling down a menu at a word, more op-
eral more subcategories, for types sucrhasd- tions will appear. Since the corpus is part-of-
verk/yrkesfag(‘trade’), service kontor (‘office’), speech (POS) tagged, one option is to choose part
frie yrker (‘free trades’). (The categories havere of speechdrdklassg. It should be noted that POS
adopted from the state agency Statistics Norway.an also be chosen without an accompanying

specification of a word or part of word, giving the

Yrics = user a frequently wanted search option. In this re-
- spect it is superior to many other corpora, whether
Utelukk Ta med written or spoken language ones. Thus, a user can
Handv./yrkesfag Tl o [ choose, for example, to get all the nouns in the
Service — corpus. . o
Kantor = < The advantage of this search option is unques-
: = tionable. For a linguist who studies the behaviour
Frie yrker ' of a particular part of speech in its context, gein
able to get a concordance of all instances of that

Figure 4. Ticking off a choice such agke category, gives great opportunities for empirical
(‘work’), expands the choice into subtypes. exploration.

It is of course possible to specify only parts of
words, such as the beginning, the middle, or the
end. Given that the corpus is lemmatised, it also
A maximum level of user-friendliness has beepossible to specify a search for all words beloggin
attempted at all levels, given that the users wilb the same paradigm, by choosing ‘lemma’. Be-
generally be non-technical linguists who are ogdow is an example of how to choose POS with no
posed to going through a long period of learningpecified word or string of letters.
how to use such tools. We support the ideas ad-
vanced by Johannessen, Hagen and Ngklestad

3.2 Limiting Search w.r.t. Linguistic Criteria

(2000), in which regular expressions for any kin(Qrd 1: _intervall: Ord 2:
of simple or complex search are to be avoided f minmaks

non-technical users. User-interfaces for machin
human dialogue should be based on boxes a
menus, not complicated query languages. Below||
a search interface of the simplest kind — for jug
one or two words:

abull pa ond

Sak B Nulistill
- FEITETIS
K

- wlaks

Ord 1: intervall: Ord 2: Ikike-sprakivg » n Vel hort

kaffe minmaks

rs

Figure 6. Searching for all nouns in the corpus.
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Notice in Figure 6 that we have chosen teé&y
option (‘choose’). We could also have chosen tf jeg har waerti Tromsaja
negativevelg bort (‘exclude’), a useful feature to )
exclude a part of speech from a particular sear
context. Below are shown a very small subset

the resulting 85233 hits for this search.

nei nei pa stadion

ry * :-pp'é tribunen ?

Bjeq stoi mal da

de en bra jobb det war

et var litt forskjell fra # den g
en der m reevkampen mat Hwiter
npen mot Hwiterussland

or mange stadion tar jeg

ar det pa stadion i hwert fall

eord]} en kompis av meg 5o

Figure 7. Results from a search on all nouns.

har du noen gang  waerki  Tromsa {ud

ksom alitid hadde waert der jeq
oppe
ren kamerat som erfra Tonsberg

uten at Lyn  wari finalen en g

jade # de ar | semien de

Figure 9. Some results from searching for the
lemmaveere(‘be’) followed by a prepositian

4 Comparison with Other Speech Cor-
pora

It is instructive to compare the NoTa corpus with
other speech corpora. Such corpora are generally
expensive to develop, and more so if they are to
have a variety of different features. For this ozas
existing speech corpora do not necessarily have as
many advanced features as their developers and
users would have liked.

In this section, we will compare the NoTa corpus
with three other Scandinavian speech corpora: the
Swedish Ggteborg Spoken Language Corpus

Below is an example where we have chosen {GSLC), the Danish BySoc Corpus, and a small
search for all instances of the irregular veebre dialect corpus of Norwegian (Talesgk). We will
(‘be’), regardless of inflection, followed by aalso compare it with the British National Corpus
preposition. This time, we have written the infini{BNC), possibly the most widely known speech
tive form (the dictionary look-up form) of the verbcorpus available, and the Scottish Corpus of Text
in the first box, and made sure we have chosen thrd Speech (SCOTS), a new speech corpus with
alternativelemmafrom the menu. The second boxmany nice features. See the Reference section for
is empty, but the alternative PQf8epositionhas all URLs.

been chosen from the menu.

Ord 1: intervall:
viere minmaks
lermma

Ord 2:

preposisjon

Figure 8. Search for all inflectional forms of th

verbveere(‘be’) followed by a preposition.

The corpus yields 3135 results, some of whic

are shown below:
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The corpora vary somewhat in size (up to 2 mil-
lion words, except for the BNC, which is 10 mil-
lion words), but they have in common that they
have been updated after 2000, and that they all aim
at a wider audience of non-technical experts.

The table does not reflect reality in every detail:
We have ticked off “yes” for multimedia represen-
tations in the SCOTS corpus, although the texts in
ethat corpus vary w.r.t. this variable. Also, we dav

written “no” for tagged transcriptions in Talesgk,
since the tagging that exists for that corpus ate n
ﬂvailable from the main search interface.
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NoTa | Talesgk| GSLC | BySoc| BNC | SCOTS
Transcription linked to audio Yes Yes No No Nd Yes
Transcription linked to video Yes No No No No Yes
User-friendly search without regular exprestes Yes No No No No
sions
Possible to limit informant selection Yes Yes Yeg esY | Yes | Yes
Overlaps/ turntaking annotated Yes Yes Yes Yes No es Y
Transcription as standard orthography |(&fes Yes Yes Yes Yes| Yes
slightly modified)
POS tagged Yes No No No Yes No
POS tags can be used as the only search ¥&s | — - - No -
pressions

Figure 10. A comparison between the NoTa corpusfi@edther speech corpora.

The table shows that the NoTa corpus compares
favourably with the other corpora w.r.t. the vari6 ~ Conclusion and Future Work
ables we have chosen. This is of course related\fo. | iove that we have developed a speech cor-
the fact that the NoTa corpus is the newest ong,

and we have been able to learn from the other cdr- that will be valuable to linguists as well as

pora. Also, the general technical advances hav%chnologlsts, both due to its technical feature$ a

made it possible to offer features that would hayé& CONtents. Its main use will, we think, be tie-c
us with its user-friendly web interface, but the

been unthinkable only a few years ago. We ha\EJFEans.cri tions, audio files, and tools and resairce
chosen variables that have been important to us Qelo ped as’ art of the, roiect will all be useful
developers. However, we think that these featur S P P Proj

are important to many other researchers, too Or other researchers.
e There are mainly two paths that we plan to fol-

low in the future. One is to syntactically parse th
5 Access corpus. So far, some preliminary work has been
done w.r.t. pre-processing (see Johannessen and
Corpus search via the corpus web site (see Refdrrgensen 2006, Jgrgensen 2007).
ence section for URL) is available for all research The other path we hope to follow is expanding
ers. Information about how to get a password ke corpus. We are expanding it at the moment by
also given there. adding more speech material of young urbans via
The corpus can also be downloaded to see theoperation with the project UPUS. We are also
full transcriptions and view and listen to the fullplanning to add material from other big cities
recordings. Furthermore, full-scale versions can [{8ergen, Trondheim, Tromsg), and dialect material
downloaded for other purposes, such as languafgyem rural areas. The latter task has started m co
technology research and development. Contact inection with cooperation within the Nordic Centre
formation is given on the web site. of Excellence in Microcomparative Syntax,
NORMS, and the ScanDiaSyn network.
We also hope to evaluate the corpus.
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= I = |
006 pa Helsfyr mener du ? Knntekat: —
005 * ja xtur: |~ P
005 pd Helsfyr # og # (framre kiikkelyd) # og vat at s- der stir passasjerens langsstter
006 = ja
005 s&b- 53 med vilie kjerer han ti minutter for seint Video:
006 = ja* pd den annen side s& mé jo han ha |

006 sin= pauser bg men &
005 jo men de bor jo ikke g& av rutetida da # alts3 det er jo (uforstelig) opplagt at den ruta er fail ikke
sant altsd # de har beregna attfor mye tid

-1i| 3

006 * nei * det er jooppiagt 3t han @ han ojor det for 3

006 ja # alts3 | rushtida kanskje det stemmer # men 2 .,

005 = ja det er sikkert noe med at

005 de ikke gidder & ha forskjellige rutetider | rushtida og vanlig tid

006 * jamen det

006 hender jo de har det altsd

005 ja men i praksis har de jo det for det at bussen kommer ti minutter seinera nar det ikke er rushtid # 4
P WY

Figure 11. An example of dialogue in a multimediadew.
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