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Abstract

Research on the phonetics and phonology of Maltse,in
particular on different aspects of its prosodythsis far, rather
limited. This is in part due to the lack of sturetd resources
for use in research. One resource which, to des, been
unavailable, is a corpus of spoken Maltese. Suciorpus,
could, amongst other things, be used as a readynes for
the analysis of various aspects of the phonetidsplionology
of Maltese. Moreover, given the limited reseanalthie area
of Maltese prosody, a speech corpus including ameht of
prosodic annotation could be particularly importdot the
continuing development of resources in the doméifeat-to-
Speech (TTS) in the local context.

Recognition of the requirement of such a corpus geee
to MalToBI, a project involving the collection ofralatively
small body of spoken Maltese, together with theettgvment
of a Tone and Break Indice§ToBIl) framework adapted for
use with Maltese.

This paper gives a brief outline of some aspectshef
prosody of Maltese and describes the developmerthisf
corpus. It discusses design considerations in sietal, and
it outlines the progress made so far as well asrttemtions
for future work.

1. Introduction

Maltese prosody has received relatively limited dacaic
attention. The list of works providing formal aysés thereof
is quite short ([5], [19], [20], [21]). There idsa a lack of
resources to support such research, as well ksititthe way
of agreed-upon formalisms for annotation ([8]).

The MalToBI project outlined in this paper aims to
address these issues through the collection of rausoof
spoken Maltese intended to make available a stredtu
speech corpus, annotated through a version of THBI)(
adapted for use with Maltese. This follows in #teps of
similar efforts undertaken in the first instance fonglish
([3]), and later for other languages such as Ger(f@&h and
Greek ([1]). The choice of ToBI also seems a natoma in
the context of previous research on Maltese progptsi,
[20]) which was undertaken using a tone sequenpeoaph
in the tradition of [14].

The first phase of the project has seen the cotiggilaf
the design of the corpus content, as well as ofeéherding of
a select set of speakers of the language. Theusoip
currently in the process of being analyzed and tated for
the purpose of formalizing the necessary adaptatiothe
ToBI framework and providing guidelines for use with
Maltese.

This paper first describes some aspects of Maltese

prosody in Section 2. It then proceeds to outlime steps
involved in the corpus design in Section 3, whilect®n 4
documents the process of selecting the participantsved

in the subsequent recording of data. Finally, mrsary of
the status of the project is given in Section Fluding a
sample analysis of two utterances from the corpud a
preliminary set of standards for a Maltese versibrToBlI,
MalToBlI.

2. Maltese Prosody

Maltese is an intonation language in which tonenat
lexically distinctive. Stress is also not gengralised to
distinguish between words, although a small sebigfllabic
minimal pairs exist in which stress on the firstlayle, as
opposed to the second, serves to distinguish a frerb a
nominal form ([5]). A brief account of stress inaltese is
given in 2.1. This is followed by a brief descigot of
Maltese intonation in 2.2 and by an indication equirements
for MalToBlI in 2.3.

2.1. Stress in Maltese

All multisyllabic words in Maltese have one primasiress.
Word stress generally occurs on the penultimatéalsig,
unless another syllable has a vowel realized ag,lan
morpheme suffix causing stress shift or is offsiéhwither a
geminate consonant or a consonant cluster ([5]).

It has been suggested in [21] that Maltese canalmbte
make a distinction similar to that suggested, faneple, by
[11] with respect to Palestinian Arabic, betweaghti(C)V,
heavy (C)VV/(C)V: and (C)VC, and superheavy
(C)VVC/(C)V:C and (C)VCC syllables (where VV and V:
represent a diphthong and a long vowel respectieig CC
represents either a consonant cluster or a geminaexical
stress in Maltese can thence be said to be assignady
syllable which is [+heavy] within the word.

In the case of final stress, the requirement ofinal f
[+heavy] syllable is all that is necessary for sére¢o be
assigned, as in the case of words such as “lib¢ft@&dom),
“Mulej” (Lord), “verita” (truth) and “virtd” (virtue) ending in
a final open syllable having the structure (C)VV/{C) By
contrast words ending in a closed syllable can belgtressed
if this syllable happens to be [+superheavy] ashiassejt” (I
felt), CVVC, “Maltin” (the Maltese), CV:C and “berikt”
(C)VCC. In words containing no [+heavy] or [+supexing
syllable, stress is assigned penultimately by defau

Phrase stress in Maltese tends to gravitate as ttothe
end of the phrase as possible.

2.2. Intonation in Maltese

The body of work on the intonation of Maltese ig nery

extensive. [5] gives a characterization of difféareunes that
can be realized within the language in terms ofeaegic

description of pitch rises and falls. However, tescription
in [5] is not set within a formal framework.



A more formal characterization of the intonation of
Maltese can in fact be found in [19], which outina
preliminary description of prosodic structure antbhation in
Maltese using a tone sequence framework similathtd
developed in [14] for English. Vella ([19]) origily
identified H*+L andL* pitch accents which occur in nuclear
or [+focus] position in Maltese, as well as a ferth* and
L+H* which are associated with post-nuclear or [-focus]
stretches of speech. Boundary tohesHp, L, andH, were
also identified. As indicated by their subscriptee latter are
differentiated according to their attachment to tdifferent
phrase types, namely “phonological phrases” (Pgg®gnand
“intonational phrases” (l-phrases). Consequentlpe t
identifiable tunes in Maltese were classifiedHtsL L p, L*

H, L* Hp, L+H* andH, L* L.

A prenuclearH* was also found to occur preceding the
nuclear tuned* Hp or H*+L L pwithin the P-phrase. [20]
reinterpreted the tunk+H* as being better represented as
L+H- andL*H, as being better representedlas the dash
representing a phrase accent. This redefinitiosegrfrom
work on other similar “edge tones with a secondary
association to an ordinary tone-bearing unit”, @m@menon
which has been shown to be common in a varietyuobgean
languages in [10] (pp 180). In both cases, a fahg H
boundary tone is also possible.

2.3. Maltese Intonation and MalToBI

The description of Maltese intonation in [19] a2@] needs to
be tested and refined by the exercise of buildisgtaof ToBI
framework annotation conventions for the languag€&he
requirements for a Maltese version of ToBI, or M&T,care
thus the following:
» The design and recording of a structured speegbusor
e The formalization of the intonational descriptions
available in previous research for use within threBIT
framework.
* The establishment of a break index scheme.
< The annotation of the recorded speech database.
e The compilation of annotation guidelines.
« The testing for inter-transcriber reliability.
The remaining sections in this paper report on fifs
step listed above, in other words, on the desighranording
of a structured speech corpus of Maltese.

3. Corpus Design

The corpus is designed in such a way as to inctiade from
each speaker in four different speech styles ranfyjorm more
formal text reading, through to more informal, duas
conversational, speech.

The first two sections of the material intendedtesbasis
for data collection involved individual speakerk the first
instance, speakers were required to read out aesequof
mixed utterances consisting of statements, impastiyes-no
questions and tag questions. This section of {heech
material constituted the most formal speech stylehiat it
required speakers to read utterances out of contéitie
advantage of including the utterances in this sehat they
yield data which are directly comparable.

Each individual speaker was then required to rasdao
short story. The story chosen was a Maltese wersfothe
classic fable “The North Wind and the Sun” (“Ix-Xera r-

Rih”, [22]). This section of the data allowed the ttap of a
narrative style of speaking.

Working in pairs, speakers were then required toplete
a map task inspired by the work in [12]. (Othepraaches to
the elicitation of natural sounding data, such &stt
undertaken in [18] which involved the design ane o$ a
board game for a similar purpose, could also haenlused.)
The map task involved the use of two maps with ctete
partly fictitious, Maltese place names.
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Figure 1: Leader's Map
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Figure 2: Follower's Map

The target items included in the maps were conthine
within phrases clearly identifiable to speakershasing a
place name function in Maltese such as “Pjax?a(“A
Square namedX”) “Sqaq Y’ (“Y Alley”), “Trig 2" (“Z
Street”), or slightly less commonly used, but ajgussible,
phrases such aszFona ta’A”, (“Zone A") or “Bejjiegh il-B”
(“The B Seller”). The target items themselves consisted o
mostly real, but, in a small number of cases, mguevords,
consisting solely of sonorants. Since it is testh&arget items
within each of the phrases that speakers wouldxpeated to
assign stress, it was envisaged that FO promineatizations
on these items would be easier to examine thartheathrget
items also included obstruent segments.

Included amongst the final list of target phrasestarget
items involving words of native origin such as Hajnejn”
(the eyes) and “I-imnarja” (the traditional feadtSt. Peter
and St. Paul celebrated on thé"28 June each year), as well



as words of non-native origin such as English smaswhich
have long been used in actual street names, su#nasy,”

and nativized surnames of Italian or other Romamigins
such as “Marmara”. Resorting to such items wasssgg in
order to be able to come up with words conformiagtte
restriction of obstruent-free target items, pattidy in the
case of items having antepenultimate stress, shrecéatter is
a relatively recent stress possibility in Maltef4]).

The final list of target items included in the majossists
of a balanced set of monosyllabic, disyllabic antygyllabic
(3 or 4 syllable) words, including as wide a ramgepossible
of different syllable types for items having fingkenultimate
and antepenultimate stress. Some examples of atfyett
phrases are listed below with the target items dimgel and
the stressed syllable within each target item ia@id in bold:

« |I-Bajja ta’ Ray (Ray’s Bay)
 |z-Zona ta’ |-Ghajnejn (The Eye Zone)
e Trig Marmaa (Marmara Street)

e Vijal il-Mara (Women's Avenue)

e Trig Rainier (Rainier Street)

e Trig I-Imnarja (L-Imnarja Street)

e Trig Mannaino (Mannarino Street)

e Trig Amery(Amery Street)

« |¢-Cirku ta’ Rimini (Rimini Circus)

e Ta' Mill nera(Millnera’s Place)

One of the maps, Fig. 1, contained a path and was
designed to be used by a task ‘leader’. The otregr did not
have any path markings and was purposely designdaet
slightly different from the leader’s map, thus aling for
various possible information gaps requiring nedimia
between the participants.

The latter map, illustrated in Fig. 2, was meanbéoused
by a ‘follower without access to the original path
Participants are required to co-operate in suctvasas for
the leader to verbally lead the follower througle tharious
‘obstacles’, thus enabling the latter to draw aresponding
path on her/his map. The immersion of both leaaled
follower in the endeavour is meant to provide adition that
elicits quasi-natural speech whilst ensuring theuaence of
the select list of target items embedded within piace
names.

The fourth and final section of the corpus content
consisted again of a paired speaker task, this tnmask
comprising an open, but topicalized, conversatidn. this
case, the speakers were required to pretend thew kn
someone who was prepared to give their partneictitiffus)
job and therefore needed to equip themselves with
information about their partner to pass on to thespn
offering the job. Speakers took turns at simuatitne
different roles of the prospective employer's fdeand job
seeker.

4. Selecting and Recording the Speakers

Speakers of Maltese generally operate within amemely
complex linguistic environment in which English nonly
shares official status with Maltese, but, in certdomains
such as the educational one, can possibly be anesichs the
predominant of the two languages, especially inwitigten
form. For certain speakers, the situation is frth
complicated by the possible co-existence of a stahdariety
of Maltese with a dialectal form of the languag@iven the
complex linguistic environment in Malta, aspectsvdiich

have been described in, amongst others, [6], [b8] [A9],
monolingual and/or monodialectal speakers of Maltese
therefore a relatively rare phenomenon.

Since the aim of this project was to collect a osrpf
spoken Maltese, and given the relatively small sifehe
corpus, it was considered desirable to eliminatdatian
arising from intralinguistic dominance or intradiefal use in
speakers. These were therefore carefully seleéotedich a
way as to ensure as homogenous a corpus of stagoakdn
Maltese as possible, reflecting the speech of miaexdtal
speakers having Maltese as their dominant, and frezpient
choice of language in everyday use.

In order to select suitable speakers of Standartiebs
an email invitation was sent to a number of pognti
participants. These were requested to complete a
questionnaire aimed at identifying their languagasb In
addition to generic background details (such asage, level
of education, area of residence and use of otimgukges or
dialects), the questionnaire also included a 5ipsdale self-
assessment section covering the four languages skil
listening, speaking, reading and writing in bothltdse and
English. The self-assessment section in the quesire is
based on a self-rating test outlined in [15] andpaed
successfully in the selection of participants hgvidifferent
language backgrounds by [7]. The absolute diffegen
between the two languages for the correspondingaged
sum of points across the four skills in the selfAg
assessment was used to determine speakers’ dominant
language.

Of the respondents, a total of 16 speakers weeetsel,
half of these male and half female. These werduim
selected to contain a balanced number of speakers f
within the age groups 18-29 and 30+, and havinggny,
secondary, post-secondary and tertiary levels aicatibn.
Recording sessions were carried out in male-females p
within a professional recording studio.

Recordings were anonymized and stored in a strutture
set of 16 bit, 44.1kHz PCM WAV files. These congé 1.1
GB of data, providing around 2 and a half hoursearded
speech data.

5. Project Status

With reference to the requirements for the develepnof a
ToBl framework for Maltese discussed above, one can
conclude that the speech corpus content desigmesdding
have been completed. The next step sees the plestsi of
prosodic structure and intonation in [19] and [B@]ng used
as the basis for a preliminary annotation of treorged data,
thus providing groundwork for the formalizationM&lToBI.

While the latter process is still in the very egslyases of
development, some early indications of the fornadiis are
presented through samples annotated in ToBI styiegus
Praat ([4]) illustrated in Fig. 3 and Fig. 4 on text page.

The tiers included in the analysis areTaxt tier, a
Transcriptiontier, aTonetier and aBreak Indextier. The
Texttier contains an orthographic rendering of theratice.
Capitalisation is used to indicate that a syllalsleaccented
within the phrase, while an asterisk preceding pitaksed
stretch is used to show that the accented syllsbtbe one
assigned [+focus] in the given phrase.

The Transcription tier provides an IPA phonetic
transcription of the utterance utilising the Madtgshonemic
inventory and transcriptional conventions suggestd8].
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The Tonetier contains the intonational analysis. At this
stage, a preliminary inventory of tones is beingtplated on
the basis of the analysis of Maltese intonationldte in [19]
and [20]. Thus, nucledd*+L or L* pitch accents occur in
the context of [+focus] stretches of speech. Theme be
followed byL- or L+H- phrase accent tones and/orlhyor
L,, Hp or H, boundary tones, in line with the distinction
between boundary tones which attach to P- or Igdwa
suggested in [19]. Ab* pitch accent is also possible within
a phrase having amd boundary tone at its left edge,
designated alll, and arL, at its right edge. A prenucledr
is also possible.

As regardsBreak Indexfeatures for Maltese, further
research is required before a comprehensive scltamebe
formulated. Indices as follows have been used ha t
preliminary analysis presented here:

1 to mark the boundary between prosodic words.

2 to mark the edge of intermediate phrases, refeoed

phonological phrases in [19] and [20].
3 to mark the edge of intonational phrases.

In the example in Fig. 3, the [+focus] fjgmu” ([they
want to go] to swim) is assigned afr+L, with an L p
associated with the boundary of the phrase This is
followed by anL- H, sequence on the [-focus] “it-tfal” (the
children). A separate intonational phrase follagsitaining

the positive tag “hux veru?” (isn’'t that right?)hd latter is
assigned the sequenidg L* L ,.

The example in Fig. 4 involves use of ttfeH » sequence
on the [+focus] “tista™ (can you) followed by ah+H-
phrase accent on the [-focus]gititghinni” (come and help
me) and a finalH,. This is followed by a separate
intonational phrase containing the vocative “Romimatd a
sequencédl, L* L.

The experience and insight gained from this endeavo
can be expected to provide the basis for the cemipil of
annotation guidelines. The resulting framework | wil
eventually require validation for inter-transcrilm@msistency,
in the manner discussed in [13].

6. Conclusion

This paper presented the motivation for and theecurstate
of MalToBI, an ongoing project intended to put tdgeta
corpus of spoken Maltese to be used as a structesedirce
for research on Maltese prosody, as well as an fitapb
element in the continuing development of TTS resesirin
the local context. This paper highlights, in parar, the
progress so far in terms of the design of the comantent
and recording of a speech corpus of Maltese. thasauthors’
intention to eventually make the results of thejgmbfreely
available on line.
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