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Preface

Since the public ation of Prosodic Typology in 2005 , the Autosegm ental-Me trical
fram ework of intonation al phonology has been app lied to variou s langua ges. To
expand the database for prosod ic typolo gy, a workshop on Int onational Phonolo gy of
Understu died or Field work Lang uages was held in 2007 , as a satelli te meeting of
the 16 th Internatio nal Cong ress of Phone tic Scien ces in Saarbrü cken, Germany. Nine
langua ges presente d at the w orkshop a re included in the curr ent volu me. Five
langua ges w ere solicit ed after the work shop either becau se the rese archer could not
particip ate in the work shop (Mo ngolian, Papiame ntu) or becau se the lang uage is
relati vely well-stu died and thu s did not meet the workshop theme (Portu guese,
Catala n, Basque ). The into nationa l phonologi cal descriptions of two major lang uages
which could not be included in the first volu me (Spanish , French ) are intention ally
left out of the current volume as separate publicat ions were already in progress
to descri be the in tonation al phonology and ToBI transcrip tion systems of the se
langua ges: ten dialects of Spanish in Prie to and Ros eano (eds. 2010, Lincom Europ a)
and French ToBI (De lais-Rouss arie et al. forth coming) in Priet o and Frota (eds.
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List of Abbreviations

ABL Ablative

ACC Accusative

AM Autosegmental-Metrical

AP Accentual Phrase
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IP Intonational Phrase

ip Intermediate Phrase

JC Jamaican Creole

J-ToBI Japanese Tones and Break Indices System

K-ToBI Korean Tones and Break Indices System

L Low

LA Lebanese Arabic

LDA Linear Discriminant Analysis

Lek. Bq. Lekeitio Basque

LOC Locative

Mac R_Var Macro-rhythm Variation Index

M Mid

MAE_ToBI Mainstream American English Tones and Break Indices System

MaP Major Phonological Phrase

MiP Minor Phonological Phrase

MSA Modern Standard Arabic

NBB Northern Bizkaian Basque

NEP Northern European Portuguese

NMR Nominalizer

NOM Nominative

NP Noun Phrase

O Object

OCP Obligatory Contour Principle

PASS Passive

PhP Phonological phrase

POT Potential

PRES Present

PW Prosodic Word/Phonological Word

Pwd Prosodic Word

Q Question marker

QUIS Questionnaire on Information Structure

RC Relative Clause

S Subject

SD Standard Deviation
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theory of intonational phonology (Pierrehumbert 1980; Pierrehumbert & Beckman
1988; Ladd 1996) and the ToBI-style method of prosodic annotation (Silverman,
Beckman, Pitrelli, Ostendorf, Wightman, Price, Pierrehumbert, & Hirschberg 1992;
Beckman & Ayers Elam 1997). The chapter begins in section 4.2 with a brief review of
studies of two dialects of Bengali. In section 4.3, the major aspects of the current
model of Bangladeshi Standard Bengali are presented, including the prosodic effects
of focus. The B-ToBI transcription system used to annotate pitch tracks is presented
in section 4.4 and the conclusions of the study, as well as directions for future
research, are summarized in section 4.5.

4.2 Previous studies

The variety of Bengali described in the current model is the standard language
spoken by those educated in urban areas of Bangladesh (especially in the capital,
Dhaka) and exposed to various nonstandard dialects of the region. The prosody of
this variety, which I call Bangladeshi Standard Bengali, has never before been studied.
However, two related dialects—Kolkata Standard Bengali (prevalent in urban parts of
Indian West Bengal) and Eastern Bengali (prevalent in central and eastern Bangla-
desh)—have been studied previously.

Despite the lack of proper pitch tracking technology at the time of their publica-
tion, three grammars of Kolkata Standard Bengali—Chatterji 1921, Ferguson &
Chowdhury 1960, and Ray, Hai, & Ray 1966—describe many findings later confirmed
using modern software. However, it was not until Hayes & Lahiri’s (1991) model of
Kolkata Standard Bengali that aspects of the AM theory of intonational phonology
were introduced in descriptions of Bengali prosody, including the positing of exactly
two tonal targets (i.e. H and L) and the distinction of pitch accents and boundary
tones. Hayes and Lahiri describe a tonal frame—composed of a low pitch accent (L*)
and high boundary tone (HP)—on prenuclear (“head” in their terminology) phono-
logical phrases (P-phrases) as well as on focused constituents, while separating non-
focused nuclear P-phrases into another tonal category. They also show that there are
no sequences of two tones of the same type, as the Obligatory Contour Principle or
OCP (Leben 1973; McCarthy 1986) prohibits underlying instances of two adjacent
H tones from appearing on the surface. Later studies (Lahiri & Fitzpatrick-Cole 1999;
Truckenbrodt 2003; Jun 2005c; Selkirk 2006) maintain the same basic structure of the
Hayes & Lahiri model while highlighting additional aspects of the prosody, including
focus enclitics, optionality in P-phrasing, and the derivation of tonal sequences using
Optimality Theory (Prince & Smolensky 1993).

The first ToBI transcription system of Bengali was proposed in Michaels &
Nelson’s (2004) model of one speaker of the Eastern dialect spoken in east-central
Bangladesh, proposing that concurrent boundary tone overriding triggers the
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deletion of boundary tones of smaller prosodic units when coinciding with the
boundary tones of larger prosodic units, a phenomenon also seen in Hindi (Harns-
berger



Comp. by: PG4118 Stage : Revises1 ChapterID: 0002012540 Date:13/9/13 Time:13:06:42
Filepath:d:/womat-filecopy/0002012540.3D84

enclitics; the addition of context sentences eliciting corrective focus and varying focus
domain size for wh-answers; and special punctuation.

4.3.2 Prosodic structure

The data collected in the three experiments described above reveal an extensive
prosodic system composed of three basic pitch accents—low (L*), high (H*), and
rising (L*+H)—and several boundary tones, associated with three prosodic units
above the word level: the accentual phrase (AP), the intermediate phrase (ip), and the
intonational phrase (IP). While tone is presumably among the most salient cues for
the boundaries between phrases, several other cues may help reveal the prosodic
structure of an utterance.2 Thus, in addition to describing the tones associated
with each prosodic unit, this section also discusses non-tonal characteristics of the
phrasing, including pause, final lengthening, and initial strengthening, which can be
compared regardless of the phonological target (e.g. H vs. L) and phonetic realization
of the tone present at the boundary in question.

(i) The accentual phrase (AP) The basic unit of Bengali prosody is the accentual
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effects of microprosody,5 there are no major rises or falls deviating from this basic
rise, suggesting that the pitch contour for a rising AP is determined primarily by pure
interpolation of F0 between the two tonal targets (i.e. L* and Ha). (See 4.4 for
examples of the rare cases in which deviations from pure interpolation can be
identified and labeled as such.)

The less common prenuclear AP tonal pattern is the falling AP (H* . . . La), which
can only occur before a nuclear high pitch accent (H*) (described below) or another
falling AP (H* . . . La), as shown in Fig 4.2. The falling AP (H* . . . La) is often associated
with sarcasm, affect, or unexpected information.6 Like the rising AP (L* . . . Ha), the
falling AP (H* . . . La) is composed of two opposing tonal targets, and the slope in pitch
between the targets is the result of relatively smooth pitch interpolation.

The H components of the rising AP and falling AP (i.e. the high AP boundary tone
Ha and high pitch accent H*, respectively) are subject to downtrend, where each AP-
level H tone reaches a lower pitch than the preceding AP-level H tone, seen in both
Fig. 4.1 and Fig. 4.2. As a more illustrative example, observe the six consecutive high
AP boundary tones (Ha) in Fig. 4.3; starting from the leftmost AP [ɹumu] “Rumu
(a name),” the F0 levels are 320Hz, 302Hz, 250Hz, 246Hz, 210Hz, and 166Hz.
Although the slope is not uniform, the general downtrend of successive high AP

Monoara
“Monoara brought Romila.”

Romila brought

L*

L*

Monoara Romilake nie elo

L*Ha L* L%Ha

L*

Ha
Ha

FIGURE 4.1 The subject [monoaɹa] “Monoara” and the object [ɹomilake] “Romila-acc” both
bear rising APs, composed of a low pitch accent (L*) and high AP boundary tone (Ha). [Tu01]4

4 Examples from the current study are arranged with the pitch track aligned with two labeling tiers: the
tone tier includes labels for all pitch accents and boundary tones, and the word tier, which divides up the
segmental string by either orthographic word boundaries or content word boundaries. The word tier uses a
shorthand transcription system described in the Appendix of Khan (2008), based on the general phonemic
system described in Khan (2010). Under the word tier is a rough English gloss of the sentence, followed by a
more natural translation. Each example is also given a label in square brackets, with numbers and letters
identifying the speaker, stimulus, and experiment.

5 Microprosody is the term used to cover automatic phenomena such as the lowering of pitch during
and immediately following voiced obstruents and the raising of pitch during and immediately following
voiceless obstruents.

6 If the information is particularly sudden or unexpected, speakers can also use the focused variant of
the falling AP, described in 4.3.4.
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boundary tones (Ha) is consistent. Downtrend shares similarities with intonational
downstep as described in American English (Ladd 1990, 1996) and other Germanic
languages, except that it is largely predictable and thus is not transcribed with the
exclamation mark (!) used in the intonational transcription systems of such lan-
guages (Beckman & Ayers Elam 1997); in this way, Bengali downtrend is more similar
to Japanese downstep (Pierrehumbert & Beckman 1988; Venditti 2005), which is also
described as a predictable lowering of AP-level H tones following an accented AP.
Downtrend in Bengali, however, can be affected by additional factors including word
length and type: shorter words and function words often reach lower pitch than
longer words and content words. Thus, a long content word following a shorter word
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The reader may have noticed that the nuclear AP, i.e. the final AP in an ip, bears
neither a rising AP nor a falling AP. This is because what would otherwise be a rising
AP or falling AP is truncated due to
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realized. This means that the final AP in an utterance will always end in an IP
boundary tone on the surface.

Occasionally, either due to a pitch tracking error or in the case of ambiguous tonal
cues, the pitch track may not be sufficient in revealing whether two words are parsed
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boundary tone to the ip-final syllable. Thus, the rise in pitch towards a high ip
boundary tone (H-) and the complex contour of the falling ip boundary tone (HL-)
do not begin until the ip-final syllable. The preceding tone is largely flat, not straying
far from the pitch of the immediately preceding pitch accent. This late realization of
the ip boundary tone always results in an “elbow” in the pitch contour at the onset of
the ip-final syllable.

Observe the high ip boundary tone (H-) in Fig. 4.7, marking the right edge of the
topicalized element [miɹaɹ nana] “(as for) Mira’s grandfather.” Note how the rise in
pitch for the high ip boundary tone (H-) is concentrated during the ip-final syllable
[na] in [nana] “maternal grandfather,” as opposed to the more consistent slope of the
rising AP preceding it on [miɹaɹ
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The ip boundary tone’s pitch elbow is even more noticeable when the ip boundary
is separated from the previous pitch accent by several syllables, as in the word
[na� ae�ongOnd� e] “to Narayanganj” (name of a city) in Fig.4.8. Note how the pitch
elbow for the high ip boundary tone (H-) occurs during the ip-� nal syllable [d� e],
and how the preceding pitch rises only slightly across the syllables between the low
pitch accent (L*) and the pitch elbow.

The high ip boundary tone (H-) reaches a higher pitch than the high AP boundary
tone (Ha), as illustrated in Fig.4.9. By comparing the differences in pitch between the F0
minimum corresponding to the low pitch accent (L*) and the F0maximum correspond-
ing to the high boundary tone (Ha or H-) of identical words when AP-� nal and ip-� nal
(measured within speaker),8 it was found that the pitch of the high ip boundary tone (H-)
is higher than that of the high AP boundary tone (Ha) [paired t(5) = 10.90, p < 0.05].
Depending on the speaker, the word measured was either the subject [monoa� a]
“Monoara” produced sentence-initially, or one of two proper name objects—[� omilake]
“Romila-acc” or [ninake]“Nina-acc”—produced sentence-medially.

Because of the very local realization of the high ip boundary tone (H-), one may
think that it should be analyzed as a rising tone. However, Bengali in fact has another
tone described as a rising ip boundary tone (LH-). This tone occurs at the right edge
of long phrases, typically denoting background or known information, and is realized
as both a fall and a rise in pitch during the ip-� nal syllable. The sentence in Fig.4.10
includes rising ip boundary tones (LH-) at the edges of the phrases [ad� d�upu� bElae�]
“today in the early afternoon” and [d� um:a� namad� e � unlam] “I heard at Friday
prayers.”

my

amar Naraeongônje jaoa holo na

L%L*L*L*L* Ha HaH-

to Narayanganj going didn’t happen
“…I didn’t get to go to Narayanganj”

H-
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phrases, the falling ip boundary tone (HL-) may be reanalyzed as a reduced variant of
the falling IP boundary tone (HL%) described further later in the chapter.

Lastly, the low ip boundary tone (L-) occurs at the ends of clauses; it is realized as
falling pitch concentrated in the ip-
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The pitch track between the nuclear pitch accent and the low IP boundary tone (L%)
is almost always obscured by the effects of creaky voice, as in Fig. 4.14.

The high IP boundary tone (H%) is the phonetic inverse of the low tone (L%); it is
characterized by steadily rising pitch starting from the nuclear pitch accent, followed
by a sharper rise in pitch during the IP-fi
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Monoara

Monoara -ki Romilake nie elo

HL%L*L*L* HaHa

CL Romila brought
“Did Monoara bring Romila?”

HL%
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The current study finds only one tone made up of three targets: the dipping IP
boundary tone (HLH%), composed of two H targets separated by an L target. Like the
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the low IP boundary tone (L%), the latter of which would not be expected if the OCP
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(v) Summary of tonal inventory The inventory of tones used in non-focused
contexts includes three nuclear pitch accents, two AP boundary tones, four ip
boundary tones, and five IP boundary tones, as summarized in Table 4.1.

4.3.3 Sentence types

Both declaratives and interrogatives end with IP boundary tones that are dependent
on the particular sentence type. Of the five IP boundary tones (i.e. L%, H%, HL%,
LH%, HLH%), all but the dipping IP boundary tone (HLH%) can be used at the end
of a complete sentence. The remaining four IP boundary tones are used by both
declaratives and interrogatives alike, with additional pragmatic details deciding
exactly which tone will be used.

(i) Non-interrogatives Virtually all non-interrogatives, including declaratives (e.g.
[monoaɹa ɹomilake nie elo] “Monoara brought Romila.”) and imperatives, are
marked by the low IP boundary tone (L%), as in Fig. 4.14; the few exceptions are
polite or “softened” imperatives, such as [bOlo t ̪o] “(would you please) tell (me)?”
(‘tell-2 cl’), and certain exclamations, such as [aɹi] (roughly equivalent to “Wait a
second!” or “What!?”), which bear the high IP boundary tone (H%) and could
alternatively be analyzed as interrogatives.

(ii) Interrogatives Yes-no interrogatives and syntactically-similar sentences can
bear one of two different IP boundary tones: falling HL% or high H%. Basic yes-no
questions—those that do not indicate that the speaker has any prior knowledge of the
situation (e.g. [monoara-ki ɹomilake nie elo] “Did Monoara bring Romila?”)—are
marked by the falling IP boundary tone (HL%), as in Fig. 4.17. These questions
optionally bear the enclitic -[ki] (homophonous with the full word [ki] “what”)
either sentence-initially or -finally (i.e. attached to the right edge of the first or last
word). Another type of yes-no question is overtly marked with the enclitic -[na]
(homophonous with the full word [na] “no”) instead of -[ki] in initial or final

TABLE 4.1 Full inventory of pitch accents and boundary tones
used in non-focused contexts in the current intonational
phonological model of Bangladeshi Standard Bengali

Association Target

Pitch accents H*, L*, L*+H
AP boundary tones Ha, La
ip boundary tones H-, L-, HL-, LH-
IP boundary tones H%, L%, HL%, LH%, HLH%
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Monoara

Monoara

salt

nun

brought

nie elo

L* L*+fHHa

+fH

L*

L%

“Monoara brought salt.”

FIGURE 4.32 The F0 max for the focused rising pitch accent (L*+fH) on the corrective focused
word [nun] “salt” is realized during the following word [nie] “taken” due to the short duration
of the focused word. The lack of a nuclear pitch accent on the complex verb [nie elo] “brought”
is due to post-focal tonal deletion. [Na18]

(f)Ha



Comp. by: PG4118 Stage : Revises1 ChapterID: 0002012540 Date:13/9/13 Time:13:06:52
Filepath:d:/womat-filecopy/0002012540.3D108

The properties illustrated in Fig. 4.33 and Fig. 4.34 were confirmed in data includ-
ing non-focused direct objects and their corresponding corrective-focused variants,
ranging from two (e.g. [make] “mother-acc”) to five (e.g. [lina mamike] “Aunt Lina-
acc”) syllables in length.27 The duration of pitch rise from the F0 min to the F0 max,
as a percentage of total phrase duration, was calculated as % F0 rise. This was
compared to % F0 fall—the duration of pitch fall from the F0 max to the right
edge of the phrase, as a percentage of total phrase duration. The data show that non-
focused constituents bear their F0 max near the right edge of the phrase (i.e. the
percentage of phrase duration between the F0 max and phrase edge only ranges
between 10.9–12.7%), while constituents bearing a focused rising pitch accent (L*+fH)
do not necessarily bear the highest pitch at its right edge (i.e. the percentage of phrase
duration between the F0 max and word edge ranges widely, between 12.8–54.2%);
instead, they bear their F0 max at a relatively fixed point after the F0 min of the
stressed syllable (i.e. at the midpoint or right edge of the post-tonic syllable). Fig. 4.35
illustrates the effect of phrase length on the durations of % F0 rise and % F0 fall in
phrases bearing rising APs (L* . . . Ha).

The same measurements (i.e. % F0 rise, % F0 fall) were made for the corrective-
focused phrase corresponding to the non-focused phrase. Fig. 4.36 illustrates the
effect of phrase length (measured as the number of syllables) on the durations of %
F0 rise and % F0 fall in phrases bearing focused rising pitch accents (L*+fH). Note
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the very different pattern; as the length of the focused phrase increases, % F0 rise
decreases and % F0 fall increases.

The data clearly show that focused rising pitch accents (L*+fH) can be distin-
guished from rising APs (L* . . . Ha) in the timing of the F0 max. Because the high
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(v) Summary Focused constituents can bear one of three focus realization patterns,
each of which incorporates a surface realization of the focus high tone (fH): focused
rising AP (L* . . . fHa), focused rising pitch accent (L*+fH), and focused high pitch
accent (fH*). Words attached to focus enclitics use the high AP boundary tone (Ha)
as the docking point and bear the focused rising AP tonal pattern (L* . . . fHa), while
corrective focus and wh-answer focus are realized through the use of the focused
rising pitch accent (L*+fH), in which the low pitch accent (L*) serves as a point of
adjunction with the focus high tone (fH). Words denoting particularly surprising
information bear the focused high pitch accent (fH*), which is the result of fusion
between the focus high tone (fH) and the high pitch accent (H*) in the falling AP
(H* . . . La). All three realizations of the focus high tone (fH) can be identified in their
violation of downtrend, and in the following tone deletion or compression. Further-
more, the most common tonal realization of focused constituents—the focused rising

H–

L*+f H

“Monoara (only) brought Romila.”

monoara
Monoara

romilake –I nie elo
Romila FOC brought

L* Ha L*+fH H– L* L%

FIGURE 4.39 Although the encliticized AP [ɹomilakej] “(only) Romila-acc” is expected to bear
a focused high AP boundary tone (fHa), it undergoes leftward shift and thus bears a focused
rising pitch accent (L*+fH), in order to avoid the overriding of the focus high tone (fH) by the
high ip boundary tone (H-). [Ba12]

fH

L* Ha H–

Romila-ACC-CL
r[[  ómilakej ]AP]FOC ]ip

“Monoara (only) brought Romila.”

FIGURE 4.40 Schematic illustration of the leftward shifting of the focus high tone (fH) due to an
adjacent high ip boundary tone (H-). The crossed dash line represents the otherwise expected
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pitch accent (L*+fH)—can be distinguished from the most common tonal realization
of non-focused constituents—the rising AP (L* . . . Ha)—through observations of the
differences in F0 max location. When in contact with higher level boundary tones,
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As the literature in the intonation of South Asian languages has grown consider-
ably in the past two decades, it would be of interest to examine data from other
dialects of Bengali and from neighboring languages to see how much of the current
model of Bangladeshi Standard Bengali can be applied to analyses of related prosodic
systems. Testing the perceptibility of the proposed structural distinctions could shed
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tonal targets

tonal complexity517
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Tones and Break Indices (ToBI)82, 113–115
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topic reset260
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