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Abstract. The paper outlines a system of Tones and Break Indices for Bulgarian (BG
ToBI) within the autosegmental-metrical framework of intonational phonology. While
taking into account previous research on Bulgarian intonation, the system draws on more
recent empirical research, and thus attempts to reflect the latest prosodic developments in
the language. It is based on analyses of corpora specially collected for the purpose which
include read as well as semi-spontaneous speech.

We propose a system for transcription of Bulgarian intonation which comprises an in-
ventory of two prosodic units (the intonation phrase and the intermediate phrase), five pitch
accents (L*, L*+H, L+H*, H*, H+!H*), two phrase accents (L- and H-) and three boundary
tones (L%, H% and %H), and describe the default pre-nuclear and nuclear pitch accents and
boundary tones for several communicative types of utterance. In order to account for the
variable alignment of the default prenuclear pitch accent in Bulgarian, we propose another
unit in the prosodic hierarchy which provides an anchorage domain for it - the prosodic
word. Our analyses show that there are various strategies for signaling the information
structure of an utterance by implementing different combinations of word order variation
and intonational category choices.

This research contributes to the study of Bulgarian intonation within the autosegmental-
metrical model of intonational phonology, and of intonation grammar in general. However,
more systematic research is needed on both the phonetics and phonology of intonation and
the interplay of intonation, syntax and information structure in Bulgarian.

Keywords: Bulgarian intonation, autosegmental-metrical phonology, pitch accents,
phrase accents, boundary tones
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bucmpa Anopeesa. Cuescuna Jumumposa. UTHTOHAIIMOHHU AKILIEHTU U UH-
JEKCU 3A 'PAHULIA B BBJITAPCKHM E3UK (BG_TOBI): CUCTEMA 3A AHOTA-
L1 HA UIHTOHALIUATA

Pesiome. Crarusta npencraBs cHCTeMa OT MHTOHAIIMOHHU aKLEHTH W MHJACKCH 3a
rpanuna 3a oenrapcku e3uk BG ToBI, pa3paboTena B paMKHTE Ha aBTOCEIMEHTHO-MET-
PHYHUS MOJEJ 32 MHTOHALMOHHA (hOHONIOTHS. B3eMaiiku mpeiBu pesyiratiure Kakro OT
TPaJAULMOHHH, TaKa M OT IT0-HOBH EMIIMPUYHH U3CJICABAHUS BbPXY ObJIrapcKa HHTOHALHS,
cucTeMara oTpassiBa Hali-HOBHTE TEHJCHLIWH B HeliHaTa ynorpeda B ChbBPEMCHHUS €3HK.
AHaJM3UpaHU ca CIELHAIHO ChOPaHHU 3a LeNITa KOPITyCH, KOMTO BKJIFOYBAT YETEHA U I10-
JIyCIIOHTAaHHA peY.

[pemnioxxeHara cucTeMa 3a aHOTALUs Ha ObJIrapcKa MHTOHALWS BKIIOYBA JIBE IPO30-
JTUYHU eIUHALN (MHTOHAIIMOHHA (ppa3a M MeXAWHHA (pa3a), IeT HHTOHAI[MOHHH aKIIeHTa
(L*, L*+H, L+H*, H*, H+!'H*), nBa ¢pa3oBu aknenra (L- u H-) u Tpu rpaHudHu TOHA
(L%, H% u %H). Omcanu ca 1 OCHOBHUTE MIPESAPCHA U SIPEHU HHTOHAIIMOHHH aKICH-
TH ¥ TPAaHWYHH TOHOBE, KOUTO C€ W3IOJ3BAT B HAKOW KOMYHHUKATHBHH THIIOBE M3Ka3BaHE.
3a OIMCaHUETO Ha BAPHATUBHOCTTA NIPH CHHXPOHMU3UpaHe Ha BHCOKUs Tapret (H) ot Haii-
4yecTo cperianus npensaper akueHt (L*+H) copsiMo rpaHunuTe Ha METPHUYHO CHITHATA
CpHUKa MpejuiaraMe BKIIOYBAHETO Ha JIOIBJIHUTENIHA €IMHHUIA B IPO30ANYHATA HepapXus
3a OBJITapCKH €3UK, & HIMEHHO IIPO30IMYHATa JyMa. belre ycTaHOBEHO CBINO Taka, 4e Ch-
IIECTBYBAT PA3JIMYHM CTPATETHHU 32 CHTHAIIM3HPaHe Ha MHPOPMALIHOHHATA CTPYKTYpa, KaTo
3a [IeJITa Ce M3IMOJI3BAT PasIMyHd KOMOMHALMK OT CJIOBOPEI ¥ HHTOHALIMOHHH aKLCHTH.

Karo m3non3Ba aBTOCEIMEHTHO-METPHYHHUS MOJET HA WHTOHAILIMOHHATa (DOHOJIOIHS,
TOBA M3CJIE/IBaHE JOMPUHACS 3a ITO-ITBIIHOTO OIIMCAHUE HA ObJrapckaTa HHTOHALMS X HHTO-
HalMoOHHaTa rpamartuka. Heobxoaumu ca o0ade 1o-CHCTEeMaTHYHU M3CIICBaHUs KaKTO Ha
(doHeTHKara, Taka 1 Ha (OHOJIOTUATA HA HHTOHALMATA, & CHIIO TaKa U HA B3aUMOJCHCTBH-
€TO ¥ ChC CHHTAKCHCA W HHPOPMAIIOHHATA CTPYKTYpa Ha OBITAPCKUS €3HK.

KorouoBu gymm: Obirapcka MHTOHAIMS, aBTOCETMEHTHO-METpHYHA (DOHOJIOTHS, VH-
TOHALMOHHH aKLEHTH, (Ppa3oBH aKLEHTH, IPAaHUYHH TOHOBE

Research /Hayuno uzcnedsane

1. Introduction

The aim of this paper is to outline a ToBI system for Bulgarian (BG_ToBI),
based on the autosegmental-metrical framework of intonational phonology and fol-
lowing the conventions described in Pierrehumbert (1980), Beckman and Pierre-
humbert (1986), Beckman et al. (2005), Ladd (1996, 2008), among others. Such
an outline will (i) enable scholars studying Bulgarian intonation who come from
diverse theoretical backgrounds to share results and research outcomes, (ii) make
it possible for systematic cross-language comparisons to be conducted, especially
with other Slavonic languages for which ToBI systems have been developed, (iii)
equip teachers and researchers working in applied linguistics with a useful tool for
carrying out contrastive analyses of Bulgarian and other languages with a view to
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facilitating the acquisition of foreign language intonation, or of the intonation of
Bulgarian as L2.

While largely taking into account previous research on the intonation of Bul-
garian, the system outlined in this paper is predominantly based on more recent em-
pirical research, and thus attempts to reflect the latest prosodic characteristics and
developments which have taken place in the language in the last couple of decades.
Such recent research has been based on corpora specially collected for the purpose
which include read as well as semi-spontaneous speech.

The paper is organized as follows. Section 2 presents an overview of previous
work on Bulgarian intonation: 2.1 discusses configuration-based descriptions, and
2.2 presents early levels-based approaches. Section 3 outlines the most recent re-
search in the field inspired by the autosegmental-metrical approach of intonational
phonology and presents the inventory of pitch accents, phrase accents and bound-
ary tones in Bulgarian. Finally, section 4 summarizes the inventory of nuclear con-
figurations and traces directions for future research.

2. Previous work on Bulgarian intonation

2.1 Configuration-based accounts

Among the first scholars who discuss Bulgarian intonation is Stoykov (1942,
1966) who adopts a syntactically based approach to the description of the main
melodic contours of declaratives, imperatives and interrogatives. Using instrumen-
tal and auditory analysis, Stoykov shows that the contour of simple declarative
utterances is a gradually falling one, and that of non-final clauses in a complex or
compound declarative sentence is a rising one signaling incompleteness. Questions
formed with a question word or the interrogative particle ,,li* have the same contour
as simple declaratives, while those without a question word or particle have a rising
intonation contour. Imperatives are distinguished from declaratives on the basis of
their wider pitch range and more abrupt changes of pitch direction (Stoykov 1966:
157).

Several later studies carried out in the 1960’s and 1970’s follow the same
descriptive approach based on sentence types and syntactic categories, and rely
heavily on auditory analysis, often supported by acoustic measurements (Popov
1963; Georgieva 1967, 1970; Georgieva 1974; Mahrova 1978). In her typological
account of the intonation of Slavonic languages, Nikolaeva (1977) measures the
fundamental frequency, intensity and duration of accented and unaccented sylla-
bles, and on the basis of the experimental results describes the melody of different
sentence types.

Tilkov also views intonation as a complex linguistic phenomenon which in-
volves fundamental frequency features (melody, range and register), intensity char-
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acteristics (word stress, ‘logical stress’ and ‘phrasal stress”) and temporal charac-
teristics (pauses and tempo) (Tilkov 1981: 23). He uses the term ‘logical stress’ for
the emphatic realization of the nuclear syllables in narrowly focused words, and
‘phrasal stress’ — for non-emphatic nuclear accent. Although Tilkov de-
scribes the general direction of the pitch movement in the pre-nuclear part of the
utterance, he doesn’t explicitly mention pre-nuclear accent(s) and/or their type(s).

Following the tradition of syntactically based investigation of intonation, Mi-
sheva (1991) uses short utterances comprising one to five syllables, and varies the
position of stress in order to study the role of the intonation contour in signaling the
communicative type of utterance: statement vs. command vs. question. Misheva
analyses both their global and local prosodic characteristics. She finds the same
global rising-falling contour in all three utterance types. However, she reports sta-
tistically significant differences in local characteristics such as the alignment of the
FO maxima with the accented syllable: in statements the peak is reached early in
the accented syllable or in the pretonic one, whereas in questions it is reached late
in the accented syllable or in the posttonic one. Misheva also manipulates the word
order (SVO and OVYS) in short declarative sentences to investigate what she terms
the ‘focusing’ function of intonation and interprets the results using the concepts
of theme and rheme. Like Tilkov (1981), she describes the general direction of
the FO movement in the thematic part of the utterance with respect to the focused
syllable, and concludes that it is the absence of accentual prominence which is the
linguistically relevant feature of themes (Misheva 1991: 137). In the rheme, on
the other hand, she notes that there is always accentual highlighting. Misheva and
Nikov (1998) observe that rhemes are phonetically characterized by the same ac-
centual pattern independent of the focus type - neutral (in broad focus), contrastive,
emphatic (in narrow focus), the only difference being the tonal contrast between the
accented and the unaccented syllables of the rheme as well as differences in phras-
ing. This has been disproved by later autosegmental-metrical analyses of Bulgarian
intonation.

Misheva and Nikov (1998) distinguish semantic accents (corresponding to pitch
accents) and phrase accents (corresponding to boundary tones). The main unit of
phrasing in their system is the syntagm (corresponding to the intonation phrase) de-
fined in semantic and syntactic terms as consisting of one or more prosodic words
organized by intonation and delimited by two types of pauses: objective (silent)
pauses and subjective pauses, caused by an interruption of the continuity of the
prosodic features of the speech signal.

A major problem of these configuration-based approaches is that they do not
attempt to establish an inventory of intonation units typical of the language. Also,
such a phonetic approach leads to rather general conclusions, most of which only
confirm already well-known generalizations.
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2.2 Early level-based accounts

Penchev (1980) dedicates much of his work to information structure and the
role of intonation in indicating theme — rheme relations in Bulgarian sentences,
starting from the assumption that both intonation and word order are very impor-
tant for signaling information structure in the language. His investigation of Bul-
garian intonation follows the American structuralist tradition (Pike 1945; Trager
and Smith 1951). Penchev posits five pitch levels (level 1 is the lowest and level
5 —the highest) and describes the main intonation contours in Bulgarian in terms of
the movement of the pitch from one level to another in several parts of the phrase,
namely, the beginning, the pre-central part, the center, and the post-central part.
Penchev describes six neutral (depending on the focus position) and four emphatic
(regardless of the focus position) intonation contours. Contours 1 and 2 are both
falling, but while in contour 1 the pre-central part is lower than the centre, contour
2 typically has a high beginning and the pitch gradually falls to the bottom of the
speaker’s range. Contour 3 begins at a mid level and rises gradually. Contours 4
and 6 are similar to contours 1 and 2, respectively. The difference is that contour
4 and 6 both have final rises. Contour 5, like contour 3, begins at a mid level but
instead of gradual rise it ends with a fall-rise. Contours 4, 5, and 6 typically signal
non-finality and occur in utterances which are divided into two or more intonation
phrases.

The emphatic contours are modifications of the neutral ones and signal contrast
or speaker attitude. Penchev views contrast as the negation of the information pro-
vided in the previous context. It can be signaled by strengthening, either through an
increase of FO on the accented syllable, or through a decrease of FO (deaccentuation
or, in Penchev’s terminology, ‘de-rhematisation’) on the preceding content word,
both of which result in a greater pitch difference between the focused and given
parts of the utterance.

A disadvantage of Penchev’s approach is the fact that his classification criteria
are so interrelated that given the appropriate linguistic context, one can ultimately
assign several meanings to almost any contour without knowing which elements
contributed to their interaction.

3. Autosegmental-metrical accounts

The autosegmental-metrical approach (Pierrechumbert 1980, Beckman &
Pierrehumbert 1986) uses two tones: (H(igh) tones and L(ow) tones, which are re-
alized as peaks and valleys, respectively. These tones are linked to particular points
in an utterance and have no absolute pitch values: at the phonological level, each
pitch accent is described relative to the one preceding it in the intonation phrase.
There are monotonal pitch accents (e.g., H* or L*) and bitonal accents (e.g., L*+H,
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H+L*). The tone with the star is associated with the accented syllable, i.e. it is real-
ized as a peak or a valley on the accented syllable. Unstarred tones in a pitch accent
are temporally separate from a starred tone and are normally associated with the
pretonic syllable if they are leading tones, and with a posttonic syllable if they are
trailing tones. A distinction is made between boundary tones terminating intermedi-
ate phrases (L- and H-) and those at the end of intonation phrases (L% and H%). An
intonation phrase comprises at least one intermediate phrase and thus always has
a combination of a phrase accent and a boundary tone (e.g., L-L%, L-H%). They
determine the intonational pattern from the last accent (= nuclear accent) to the end
of the phrase.

The autosegmental-metrical approach and ToBI transcription system have been
applied to Bulgarian (Andreeva et al. 2001; Andreeva 2007, 2009; Dimitrova and
Jun 2015; Andreeva et al. 2016; Dimitrova et al. 2018, among others) establishing
relations between phonological tonal categories, their phonetic realization and their
information-structural functions. The corpora on which the analyses are based con-
tain both semi-spontaneous speech acquired in map tasks (Anderson et al. 1991)
and strictly-controlled read speech data (sentences in different focus conditions,
passages) produced by speakers of contemporary standard Bulgarian born and
raised in Sofia. In line with the original ToBI for American English (Beckman et
al. 2005), our model builds upon an on-ramp analysis and employs both leading
and trailing tones. An inventory of five pitch accents (L*, L*+H, L+H*, H*, and
H+!H*), two phrase accents (L-, H-), and one initial and two final boundary tones
(%H, L%, H%) is derived from the combined analysis of the data. The inventory
is defined with respect to the information structure and the various communicative
sentence types which are investigated.

In the illustrations in this paper we use the following tiers:

1. tone tier on which the pitch accents and the edge tones (phrase accents and
boundary tones) are transcribed using the conventional ToBI symbols and
the modifiers for alignment (early/late) and scaling (upstep/downstep).

2. syllable tier with the phonetic transcription of each syllable. The division
into syllables follows the conventions of Bulgarian phonetics.

3. word tier: Because the Bulgarian alphabet is based on the Cyrillic script,
our examples are transliterated in italics following the Bulgarian Translit-
eration Law conventions (2009). The translation is given in single quotes.

4. break index tier: where phrase boundary strength information is recorded.

3.1 Pitch accents

H* is predominantly used in declarative sentences in Bulgarian and signals
new information. The accented syllable is perceived as high. Phonetically, the H*
is manifested as a peak on the accented syllable and is preceded by a slightly rising
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onglide with no clear low target before the peak (Figure 1). The phonetic realiza-
tion of this accent is variable. This variability is especially noticeable in contexts
of tonal crowding as reported by Andreeva et al. (2016). In their data, when the
accented syllable is early in the sentence, the H target is reached close to the end
of the accented syllable in 57 % of the cases, in the middle — in 23% of the cases,
and close to the beginning — in 20 % of the cases. When the focus is realized late in
the sentence, the H target is reached close to the beginning of the accented syllable
in 75% of the cases, in the middle — in 21% of the cases, and close to its end — in
only 4 % of the cases. Results from auditory tests reported by Misheva and Nikov
(1998) show that statements in which the focused word occurs early and the peak
is aligned at the beginning of the syllable are perceived as more confident answers
compared with statements of the same structure in which the peak is aligned later.
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Figure 1: Waveform, spectrogram, and F0 contour of the broad-focus statement
Buepa mama nu nomaza no cpamamuxa. (‘Yesterday mum helped us in grammar.’).

L+H* signals new information and is realized as a sharp rise (or a jump) from
a low target in the preceding syllable or at the very beginning of the accented syl-
lable up to a high target reached late in or just after the accented syllable (Figure 2).
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Figure 2: Waveform, spectrogram, and F0 contour of the utterance H cned mus mpu
canmumempa npasuwt eOHa oona uynka ... (‘And after these three centimeters, you make
a round turn ...°) from the map task corpus.

Researchers have different views on whether H* and L+H* are categorically
different pitch accents or whether they are just two extremes of one and the same
accent type. Pierrchumbert (1980) and Pierrehumbert and Hirschberg (1990) claim
that only L+H* can be preceded by a low target, while the statistical evidence
provided by Ladd and Schepman (2003) shows that this is also true for H*. The
question whether these two accents are associated with different meanings is also
debatable. For Bulgarian, Andreeva and Oliver (2005) and Oliver and Andreeva
(2008) have shown that the domains of interpretation of H* and L+H* overlap.
Both accent types can signal either new information or a presence of contrast. Some
speakers show a clear preference for L+H* pitch accents in narrow contrastive
focus conditions, and for H* in narrow non-contrastive focus conditions, whereas
other speakers show a strong tendency towards realising L+H* in both narrow non-
contrastive and contrastive focus.

Dimitrova and Jun (2015) report a variant of the bitonal L+H*, namely LH*,
where both the L and the H target are aligned with the syllable edges, and there is
at least 10 Hz FO rise within the accented syllable. However, their perception ex-
periments demonstrate the functional similarity of L+H* and LH* in narrow non-
contrastive and narrow contrastive focus, and of H* and LH* in broad as well as
in narrow non-contrastive and contrastive focus. Thus Dimitrova and Jun’s results
confirm previous findings regarding the functional equivalence of H* and L+H?*.

L* is characterized by a shallow fall and is realized as a local low pitch in the
lower third of the speaker’s range. This accent appears mostly in nuclear position
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in some open questions with small degree or absence of speakers’ confidence, and
before a continuation rise (Figure 2).

In L*+H the L tone is aligned within or slightly before the accented syllable and
the trailing H tone is aligned in the first post-tonic syllable or after it. In contrast
to L+H*, the perceived pitch of the accented syllable in L*+H is low. This accent
type is one of the frequently used pitch accents in the pre-nuclear position, but L*,
H* and L+H* are also observed (Andreeva 2007; Andreeva et al. 2016; Dimitrova
and Andreeva 2017; Dimitrova et al. 2018). These findings refute earlier claims by
Misheva 1991, Misheva and Nikov 1998, and Penchev 1980 that the pre-nuclear
part of the Bulgarian declarative utterance is unaccented. L*+H also occurs in nu-
clear position in yes-no questions but is usually realized with a wider pitch range
(Figure 3).
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Figure 3: Waveform, spectrogram, and F0 contour of the narrow focus yes-no question
Tu ¢ runuama cu cmuznana 0o Kpaa na nanemo au? (‘Have you got with the line to the
end of the tulip?”’) with objective' alignment (given-before-new) — map task corpus.

Dimitrova and Jun (2015) focus on the variable alignment of the high trailing
tone in the L*+H pitch accent, which in their data was sometimes realized as far

! Tvanchev (1957/1978) calls the linear order of rheme preceding theme ‘subjective alignment’, and
distinguishes it from the ‘objective alignment’, where the thematic part of the utterance linearly pre-
cedes the rhematic one. Subjective (theme-before-theme) alignment is considered communicatively
unmarked for Bulgarian interrogative, imperative and exclamatory utterances, with the objective
(theme-before-rheme) alignment pattern being the marked word order variant. In declarative utter-
ances, on the other hand, objective alignment is considered to be communicatively unmarked, and
subjective alignment is considered to be marked.
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to the right as the second posttonic syllable. They suggest that the H tone may be
a phrasal accent. Such variability of tonal alignment in free stress languages is not
unknown (see, for example, Themistocleous 2016 on Cypriot Greek). Dimitrova
and Andreeva (2017) find a tendency for the trailing tone of the L*+H pitch ac-
cent to align later with slower speaking rate for most but not all of their speakers.
This shows that the H target of the bi-tonal pitch accent is not separated by a fixed
distance and/or a fixed time interval from the starred tone, as postulated by Pierre-
humbert’s invariance hypothesis (Pierrehumbert 1980: 80). Therefore, we hypoth-
esize an anchorage domain (Welby and Loevenbruck 2005, 2006; Themistocleous
2016) of the L*+H, namely, the prosodic word, where the L* is aligned with the
onset of the lexically stressed syllable (or just before it), while the H trailing tone
aligns with a following unstressed syllable within the domain of the prosodic word.
However, we also found counter-examples in which the H spreads to the first or
second syllable of the next prosodic word. Data in the research literature designed
to test the stability of tonal alignment often involves the repetition of long sentence
lists. Our data, on the other hand, come from a variety of sources, including semi-
spontaneous speech. We suspect that Kohtz and Niebuhr’s (2013) findings that the
repetition of long sentence lists leads to training effects and more stable produc-
tions by speakers than is usual in everyday speech, may provide an explanation
for the variability in our data. However, more experimental evidence is needed to
confirm or reject our hypothesis. Figure 4 illustrates the variability in the alignment
of the H target in three consecutive pre-nuclear L*+H pitch accents. It may be a
clearly high target, which in the first pitch accent is aligned at the beginning of the
second posttonic syllable, in the second pitch accent — with the vowel of the first
posttonic syllable and in the third pitch accent — with the vowel onset of the third
posttonic syllable. Sometimes the high target may be even hard to detect, as in the
third pitch accent in Figure 1, where the it is part of the gradual rise to the next
upstepped high target. It is important to note that upstep in Bulgarian is a gradual
phonetic modification of the pitch which depends on the communicative intention
of the speaker.
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Figure 4: Waveform, spectrogram, and F0 contour of the utterance
Cesepnuam eamuvp u cnvhyemo (‘The North Wind and the Sun’).

H+!H* is realized as a fall from a high pitch target on the pretonic syllable
which continues throughout the accented syllable and usually ends in the postac-
cented one. The height of the pretonic syllable may be a high target or the end of a
plateau (Figure 5). Some speakers may complete the fall earlier, around the offset
of the accented syllable. This is the reason why in earlier autosegmental-metrical
analyses this realization of the tone has been labeled as H+L* (Andreeva et al.
2016). Indeed, the accented syllable in H+L* is perceived as much lower than in
H+!H* which may be due to the gradient difference in the prominence of the pitch
accented syllable. The two realizational variants are predominantly used in nuclear
position in broad focus. H+!H* is used to confirm a fact and is more neutral. Its
variant realization as [H+L*] is more typical of concluding statements, expressing
definiteness. The difference between the two is thus stylistic. However, a dedicated
perception experiment is needed to confirm that speakers reliably hear the differ-
ence between the two variants. We will label these realizations of early peaks as
H+!H* because this variant is the unmarked one.
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Figure 5: Waveform, spectrogram, and F0 contour of the broad focus statement
3aooukanawm, mpwveeaw nadony. (‘You go round, go down.’) from the map task corpus.

3.2 Phrase accents
There are two phrase accents associated with the right edge of the intermediate
phrase:

L- is realized as a FO minimum low in the speaker’s range.
H- is realized as a FO maximum which is roughly equal in height to the
peak of the preceding H tone in the phrase. When the syllable on which the
nuclear H tone is realized is followed by several unstressed syllables, there
is a high plateau which spreads to the right edge of the intermediate phrase.

3.3 Boundary tones

There are also two final boundary tones — L% and H%, associated with the right
edge of the intonation phrase, and one initial boundary tone - %H, associated with
its left edge. A mid or low initial boundary tone is not labelled.

An example of the L-H% final low rise is given in Figure 6. It is realized on a
final unstressed syllable: in the first intonation phrase, this is the final syllable of
a three-syllable word o6ade (‘however’) and is immediately preceded by the H*
nuclear accent, whereas in the second intonation phrase, the low rise is preceded
by as many as five unstressed syllables. For an example of the initial %H boundary
tone see Figure 7.
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Figure 6: Waveform, spectrogram, and F0 contour of the utterance Obaue ... 6 Kpas na
aunuama ... (‘However ... at the end of the line ...°) from the map task corpus.

The H targets of the pitch accents, phrase accents and boundary tones described
above may be modified through scaling of the pitch range (downstep or upstep). In
the case of downstep (!H), the top line of the pitch range is lowered, so that the H
target is shifted downwards with respect to the preceding H tone (Figure 7). In the
case of upstep (“H) the H target is shifted upwards. Additionally, the pitch accents
can be modified through different timing (early or late) of the tonal targets. If the
tonal target of a pitch accent occurs outside the syllable, the MAE ToBI conven-
tions (Beckman et al. 2005) are followed, and the label >’ is used when the tone
occurs before the relevant syllable, or ‘<’ when it occurs after it. The symbols for
the modifiers (!, », <, >) are placed before the affected tone.
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Figure 7: Waveform, spectrogram, and F(0 contour of the narrow focus yes-no question
with ‘closed’ meaning ... e kamenonomnama? (“.... is the quarry?’) from the map task
corpus.

Table 1 and 2 provide a summary of the phonological pitch accent and edge
tone categories proposed for Bulgarian.

Table 1: Inventory of pitch accent categories.

schematic representation pitch accent type Description
[
H* peak on the accented sylla-
T ble, preceded by a slightly

rising onglide with no clear
low target before the peak

LAH* sharp rise (or jump) from a
low target in the preceding
syllable or at the very be-
ginning of the accented syl-
lable up to a high target late
in or just after the accented
syllable
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L*

local low pitch in the lower
third of the speaker’s range

L*+H

valley within or slightly
before the accented syl-
lable, the trailing H tone
is aligned in the first post-
tonic syllable or after it

\

H+'H*

a) fall from a high pitch tar-
get on the pretonic syllable
to a downstepped target in
the accented syllable

b) fall from a high pitch
target on the pretonic syl-
lable to a low target in the
accented syllable

Table 2: Inventory of edge tone categories, shown in the vicinity of H* (the accented

syllable is shaded).

schematic representation edge tones description
G 6 ©
%H phrase initial high boundary,
realized on the first syllable
of the intonation phrase
L-L% low stretch at the end of the

intonation phrase
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L-H% fall-rise ending in the upper

/\ part of the speaker’s range
| H-H% high rise at the end of the
P intonation phrase which

reaches the upper part of the
speaker’s range

H-L% Plateau

3.4 Break indices

Following general ToBI conventions, the degree of juncture perceived between
words and phrases is encoded by means of break indices. ‘0’ is used for any junc-
ture smaller than a lexical word boundary (i.e., for a juncture between clitics and
their hosts, or between two clitics). ‘1’ marks the juncture corresponding to a pro-
sodic word boundary, ‘2’ marks perceived juncture with no intonation effect, or
apparent intonational boundary without a pause or any other clues, ‘3’ marks the
juncture corresponding to an intermediate phrase boundary, and ‘4’ marks the junc-
ture corresponding to an intonational phrase boundary.

4. Conclusions

This paper attempted to propose a system for transcription of Bulgarian intona-
tion based on the general principles of the framework of autosegmental-metrical
theory using the ToBI transcription system. The Bulgarian intonational system
comprises an inventory of five pitch accents (L*, L*+H, L+H*, H*, H+!H*), two
phrase accents (L- and H-) and three boundary tones (L%, H% and %H). The pro-
sodic units are the intonation phrase and the intermediate phrase. The default pre-
nuclear pitch accent is L*+H, and the default nuclear one is H*. The default nuclear
pattern for declaratives is H¥*/H+!H* L-L%, and for yes/no questions L*+H L-L%.
Table 3 shows the nuclear configurations and stylized tunes along with their mean-
ings.
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Table 3: Inventory of nuclear configurations and stylized tunes and their meanings.

BG_ToBI Context/Meaning

H* L-L% declaratives with broad, narrow non-
contrastive and narrow contrastive focus,
closed yes/no questions

H* L-H% polite yes/no questions with ‘closed’ mean-
ing, non-finality

H* H-H% non-finality

~H* L-L% emphasis

%H "H* L-L% lively introduction of new information

'H* L-L% matter-of-fact statements

H+!'H* L-L% declaratives with broad and narrow non-

contrastive focus, confirmation of a fact,
concluding statement, definiteness

L+H* L-L% declaratives with narrow non-contrastive
and narrow contrastive focus, ‘open’ yes/
no questions, wh-questions

L*+H L-L% ‘extra-open’ yes/no questions with and
without Q-li

L*+H L-H% yes/no questions with and without Q-li sig-
nalling incredulity, non-finality

L* H-H% ‘extra-open’ yes/no questions with and
without Q-li, non-finality

(L*+H)? 'H* L-L% wh-questions with post-focal accent

L+H* L- neutral vocatives

L+<H* L-L% [+long] insistent vocatives

L* H* L-L% [+long] challenging chant

L+H* 'H* H-L% [+long] vocative chant

Bulgarian pitch accents are often characterized by variable alignment of the
tonal target with the tone-bearing unit, which constitutes a challenge for the ‘clas-
sical’ autosegmental-metrical theory. This variability of the phonetic realization
is triggered by speaker-specific production strategies as well as by the position of
the accented syllable within the phrase. For example, when the default H* pitch
accent is early in the phrase, the H target is usually reached close to the end of the
accented syllable. When it is late in the phrase, the H target is reached close to the

2 The focus-associated pitch accent on the wh-word is given in brackets.
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beginning of the accented syllable. The trailing tone (H) of the L*+H pitch accent
can be shifted to the right when it is followed by several unaccented syllables. We
hypothesize an anchorage domain, namely, the prosodic word, where the L* is
aligned with the onset of the lexically stressed syllable (or just before it), while the
H trailing tone aligns with a following unstressed syllable within the domain of the
prosodic word. However, we also found counter-examples in which the H spreads
to the first or second syllable of the next prosodic word. We need experiments with
strictly controlled material in order to shed more light on the nature and size of this
anchorage domain.

The combined analyses of data from read and semi-spontaneous speech corpora
have enabled us to study the interaction between information structure and intona-
tion, the importance of which is broadly recognized in the literature. Our analyses
show that there are different strategies for signaling the information structure of
an utterance by implementing different combinations of word order variation and
intonational category choices. Our results so far have shown that, on the one hand,
speakers use different pitch accent categories to signal a specific focus type, and
on the other hand, they use the same pitch accent category to signal different focus
types but manipulate the strength of one or more of the acoustic properties, or sup-
press or enhance the prominence of surrounding words.

This research contributes to the study of Bulgarian intonation within autoseg-
mental-metrical model of intonational phonology, and of intonation grammar in
general. However, more systematic research is needed on both the phonetics and
phonology of intonation and the interplay of intonation, syntax and information
structure in Bulgarian.
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