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Abstract

Data from lesser-studied languages help to dekneat
parameters of typological variation. The paper @mes
experimental work on prosodic marking of informatio
structure in selected African languages. The laggsa
investigated exemplify the cross-linguistic varidgund in
prosodic focus marking by either lacking marking of
information structure by purely prosodic means, oy
lowering pitch under focus. Neither prosodic magkiof
information structure in general nor expansion iséfprange
under focus can thus be considered language ualgefEhe
review also gives evidence on how cross-linguiitica
comparable and highly interesting results are piedi by
adapting experimental methods and methodologieabsirds.

Index Terms: Focus, deaccentuation, African languages,
Niger-Congo, Afroasiatic

1. Introduction

Focused or discourse-new constituents are ofterkedaby
prosodic prominence in the languages of the world,
acoustically realized by some kind of expansiorthaf pitch
range. This is the case, e.g. in English, whereudoc
prominence is often correlated with a particulardkof pitch
accent in  autosegmental-metrical approaches
Pierrehumbert 1980), or by a local expansion of piiteh
range as in Mandarin Chinese (Xu 1999; cf. Xu & 2005
and Liu & Xu, 2007 for English). The salient effexft focus
prominence can be further enhanced perceptuallythey
deaccentuation of discourse-old (given) constitsient
acoustically realized by compression of the pitige. This is
found in many languages, such as English and Mandar
Chinese (for an overview see Cruttenden 2006).

However, there is no reason to believe that eiliteh-
enhancing culminative prominence or deaccentuatoa
language universals in the prosodic marking of rimition
structure, i.e. that all languages mark discoutdeand -new
constituents in this way. Languages can differ wébpect to
the absence versus presence of prosodic markidgaodurse-
old/-new constituents or with respect to the adoust
parameters manipulated. For example, some languaggs
have prosodic marking of focus but no deaccentnatég.
Arabic (Hellmuth 2005) and Icelandic (Nolan & Jéati
2001), cf. Cruttenden (2006).

The available data on prosodic marking of inforati
structure in the languages of the world still repré a mere
reflection of the present state-of-the-art in tieddfrather than
statistically significant sample of the variety pfosodic
information structure in human language.

A striking example is the African continent. TheDRCor
so indigenous African languages (Grimes 1996) areemlly
understudied, and this is also evident in the aféaformation
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structure. As typological research relies on cloggdistically
comparable data, the paper reviews existing stubasreport
systematic experimental data which allow examiratdeast
some phonetic details of prosodic information strting.

The current paper is foremost interested in thasdies
that test if a language can mark information striectpurely
by prosodic means, as is the case in English andditan
Chinese. Many African languages use morphologicalan
syntactic means to indicate focus which sometineetogether
with changes in prosody as well. However, althoupk
prosody then changes because of focus, this isamsidered a
case of (pure) prosodic marking of information staue.

2. Case studies

2.1.Hausa (Afro-Asiatic, Chadic; Nigeria)

Hausa is a three-tone language (high, low andngli
Descriptions of Hausa intonation differ as to th@spdic
marking of focused in-situ constituents: while Gré&e Jaggar
(2003) report impressionistically that focus is keat
prosodically in Hausa (cf. also Leben et al. (1988kelas &
Leben (1990) for reported high tone raising on iaxf®cused
constituents), Miller & Tench (1980) observe th&#haugh
intonation is used for the differentiation of serte types, for
boundary marking (e.g. list intonation) and to eg¥
emotional states, intonation does not seem to péited to
mark information structure, neither focus promireencor
deaccentuation.

Hartmann & Zimmermann (2007) confirm the latter
in a pilot study on the prosodic marking of in-sitwus which
included quantitative and qualitative analysis obduction
data as well as a perception experiment. In thelymion
study one native speaker of Hausa read a total &f 1
Q(uestion)/A(nswer)-pairs (interspersed in 160 rded
sentences altogether which tested other aspectshef
language) where the answers differed in the scofieedfocus
induced by a preceding question, ranging over @ffiocus,
VP-focus, object-focus and verb-focus. Also theetqattern
of the object varied in order to test for potentigtkractions
between the lexical tone and intonation.

Visual inspection of the pitch contours of the
recorded answers showed no striking differencepaiticular
not on or around the focus constituents. A quanté¢aanalysis
of the acoustic parameters pitch, duration, ancnsity
provided no evidence for prosodic focus markindnezit A
final perception experiment confirmed the resul. the
perception experiment, the (same) Hausa speakendd to
16 target structures in form of simple Q/A-pairshieh
presented a systematic combination of questionsaasdiers
from the four focus conditions. The listener hadudge the
well-formedness of the combinations. In a secondepion
experiment the listener was again confronted witA-@Qairs.
This time he had a choice between two answersheimng the



original answer. He had to judge which of the twisvaers
was more appropriate. The results showed a randewex
behavior and did thus not give any indication tfeatus (or
information structure) was marked in any way in sthe
sentences.

2.2.Chichewa (Niger-Congo, Bantu: Malawi)

Chichewa is a comparatively well-described two-t@sntu
language. Kanerva (1990) claimed that focus insenbrase
boundary after a focused constituent which resiitis
durational and tonal changes. In a small experiatepilot
study Downinget al. (2004) show that the re-phrasing due to
focus has repercussions for the overall downdriftoss a
sentence. The observations are based on an acanstigsis

of three sets of simple SVOO sentences which sysieafly
differ in the position of the focused constitueag,pronounced
by one speaker who is a native speaker linguist.

An example set is provided in (1). Acute accents
mark lexical high tones, brackets mark phonologigiatase
boundaries, bolding marks the focused constitugnarks
pauses andl marks preceding raised pitch.

Q) Chichewa (Downing et al. 2004)
(a) A-na-menya nyumba ndi mwala
s/he-PAST-hit house with rock
‘She hit the house with a rock.’
(b) (A-na-mény-a nyumba ndi mwaala. Broad focus
(c) (A-na-mény-a nyuambahdi mwaald 1. PP focus
(d) (A-na-mény-anyuiimba) 1 || (ndi mwaala). OBJ focus
(e) (A-na-méeny-g 1 (nyuimba) (ndi mwaala). V focus

The study compares the mean pitch maximum (averaged
across five repetitions) of each word across tifferéint focus
conditions and finds that the mean pitch maximumhigh
tones is significantly higher when the word is feed than
when the same word is not focused. The resultsempreted

as ‘“phrasal register raising [that] accompaniesugbcin
Downing (2008). Also note that the focused indupeakodic
boundaries in (1) have consequences for the duaraid
penultimate vowels (longer durations are expressedwo
vowel symbols).

2.3.Wolof (Niger-Congo, Atlantic; Senegal)

In contrast to all of the other languages repomtethis paper
and in contrast to the majority of African langusg®@/olof is
a non-tonal language. It has been claimed to l#ck pccents
and any intonational marking (Rialland & Robert 2Q01)
including intonational focus marking. These resalts based
on a study of altogether sixteen native speakerguscorded
elicitation sessions as well as corpora consistihgadio and
television programs and conversations. Publish&zh gracks
show a rather flat intonation contour with no fluations
attributable to factors such as intonational pimgsior
emphasis. The authors ascribe the lack of intonaitiothis
language to the complementary focus marking systhioh is
present in the language’s morphology.

2.4.Oti-Volta languages (Niger-Congo, Gur; Ghana)

Buli and the related languagesnfi and Dagbani are three-
tone languages (high, mid, low) that use morphaimigand
syntactic means to indicate the focused constitugnta
sentence (Schwarz 2009). In order to test whetharsf scope
ambiguities (object focus vs VP-focus, subject focus

sentence focus, quantifier focus vs object focuah be
resolved solely by prosodic means Schwarz (200&)rded

minimal pairs involving new information focus (agpmsed to
contrastive focus) from one or two speakers peguage,
following an experimental set up used e.g. in Uhmgik991)

where the focus of an utterance is controlled hyrexeding
question. Visual inspection of the data shows #fthbugh the
data gathered contain incidental cases with divergetch

between foci, no systematic disambiguation betwtbentwo

foci of different scope occurred in any of the thianguages.
The study focused on the production of minimal pand in
the analysis special attention was given only terdét@ted
prosodic cues.

2.5.Northern Sotho (Niger-Congo, Bantu; South
Africa)

Zerbian (2006, 2007) investigates the prosodic mgrlof

postverbal in-situ focus in Northern Sotho - a twoe

Southern Bantu language - in a production and pé&ocep
study. The production study contained five différsypntactic

target structures: intransitive verbs followed Ioyaalverb, and
transitive and ditransitive structures both withd awithout

adverb. Examples are given in (2). High tones aaeked by
accent. Lexical high tones are additionally undei.

(2) Northern Sotho
a.Ke bha monyayé-:ng.
1st dance party-LOC
‘l am dancing at the party.’ (intransitive vertadverb)
b. Ke ména mo-himi.
1st invite CL1-rich
‘[ invite the rich man.’ (transitive verb)
c. Ke réma morda mos@a:ré.
1st chop marula tree midday
‘I chop the marula tree at midday.’ (transitixerb + adverb)
d. Ke fammahém:pe.
1st give mother shirt
‘| give mother a shirt.’ (ditransitive verb)
e.Ke né maldmé lengw# bo-ddé:-ng.
1st give uncle letter CL14-live-LOC
‘| give uncle a letter at the dwelling placalit(ansitive verb
+ adverb)

Two token sentences of each type combined wittomafocus
on each constituent of these sentences plus wiles fgelded
69 target sentences that display different focuscsires.
Eight native speakers of Northern Sotho particighate the
study, engaging in a dialogue set-up in which thestjon
determines the focus structure of the answer. iMeespeakers
who provided the answer target sentences wer@edlkers of
the Sepedi dialect of Northern Sotho. The targettesees
were controlled for number of syllables, for tomeisture, and
for segmental make-up, containing only sonorantfaasas
possible. Furthermore, they were constructed irh suavay
that a maximal suprasegmental contrast, both igttemnd
tone, would be observed if focus-induced boundaiies
Northern Sotho had indicated differences in infaioma
structure. This hypothesis is illustrated in (3).

3) a. VP and object focus
Ke ména mohdmi).
‘[ invite [the rich man}.’
b. Verb focus
Ke méma) mohimi).
‘[ [invite] ¢ the rich man.’



In (3a), the verb stem initial high tone spreadgoothe
immediately right-adjacent vowel under VP- and objecus.
If focus induced a phrase boundary, high tone shb(eff’S)
would be blocked, as shown in (3b). Also, with theguage
having predictable lengthening of the penultimatéable of a
domain-final syllable, the syllables that undergmuitimate
lengthening are expected to differ under differdatus
structures.

A gquantitative analysis of the data was carried out
for a sample only, viz. the SVO/SVAdv structureézg, (b). The
reason for the decision in favour of simple SVO/SWA
structures is that if there is prosodic expressitfocus, it will
most clearly emerge within short sentences asebister size
at disposal for pitch manipulations towards the efidhe
sentence is wider than in long sentences, due tendidft.
Two acoustic parameters were measured, namely an
duration.

For the analysis of pitch the FO maxima of the Vlowe
were averaged across the four comparable sentératesere
subject to analysis. Each speaker was analyzedradelya
Visual inspection of the data shows that thereciarly perfect
overlap in the FO contour for all three focus cdinds. FO
raises in the verb due to HTS and falls smoothlyatals the
end of the sentence. Interestingly, in the speethore
participant a slightly higher FO can be found fbe tinitial
syllable of the object when it is in focus. Alscslaghtly raised
pitch and a lower initial syllable of the objectnche found
when the verb is in focus, which results in a shaffall in
pitch. The sharper fall after a focused verb caadespond to
what has been reported as a focus strategy in Ghéche
(Downing et al. 2004). In Chichewa the focused element is
“made prominent by raising the pitch enough to méke
following elements relatively much lower in pitcfDowning
et al. (2004: 177). However, what we do not find in Nertin
Sotho is a pitch range expansion on the focusestitoent.

In addition to the lack of evidence for the use of
pitch range expansion to indicate focus, it isnegéing to note
that tonal changes do not emerge as a consequédifteent
focus conditions either. Against expectation, neaker shows
a fall of FO on the second syllable of the verbpesdicted if
focus inserted a phrase boundary that blocks thkcation of
high tone spread. Also, a third option reported fone
languages, namely the raising of the overall pitepister,
could not be observed.

Relative duration of the syllables across the four
sentences was also compared. A rather homogenotsepi
emerged for all speakers, which shows parallel tora
across all focus structures. Only two speakers shahightly
lengthened verb final syllable. However, this lémgting is
not restricted to one focus condition. Nevertheless
perception experiment was conducted to test ifabserved
slight differences have linguistic meaning and dlsbere are
other acoustic cues next to duration and pitch whiould
indicate the information structure of the utterance

The perception test set-up provided Q/A-pairs and
asked for appropriateness judgements. The stinmntained
both utterances with perceptible suprasegmentdgrdiices
(which, however, are not related to informatiorusture) and
utterances without any obvious differences. Theyamses
were distributed according to chance and thus stuppe
observation that there are no prosodic means emgldy
order to indicate information structure.

2.6.Akan (Niger-Congo, Kwa; Ghana)

Akan is a two-tone Kwa language with SVO structure.
Syntactically two strategies of focus marking exaither by

means of in-situ focus realisation or ex-situ fodrmnting
(Kobele & Torrence 2006). Kigler & Genzel (subewuf}
investigate the prosodic realisation of high and tones in
relation to focus and givenness in both syntaaiitstructions.
In a production study 11 speakers of the Asante diafect
answered pre-recorded questions. Answers contanbitjh
(améngo) and a low tone (Addo) target word (4), amde
elicited in different contexts. The questions spt either a
narrow or contrastive focus on the target wordther target
word in pre-focal or post-focal givenness. In (fthtones are
indicated by acute, low tones by grave accent.

(4 a. Agyeman b6aa Addocqoa i
Agyeman help.past Addo morning this
‘Agyeman helped Addo this morning.’

b. Animdo amango &pa yi.

Anum buy.past mango morning this
‘Anum bought a mango this morning.’

The lexical tones were measured in semitones atnttipoint
of each tone bearing vowel. Overall, a gradual e in
pitch height goes along with increasing prosodienfinence
of in-situ focus. For the high tone target word tigéght of the
pitch peak differs as a function of informationustiure. The
peak is realized lower if narrowly or contrastivédgused. On
average the lowering of contrastive focus amouatd.6 st
which corresponds roughly to 20 Hz. For the lowetdarget
word Addo the same gradual decrease in pitch heigtht
increasing prosodic prominence occurs. Overalthpiin the
focused renditions of the target word is lower thathe broad
focus condition. On average the lowering of cotivasfocus
amounts to 1.1 st which corresponds roughly to 20 H

To obtain a detailed picture of durational figuties
amount of durational change of the word and théviddal
syllables of the target word between broad focu$ marrow
and contrastive focus conditions was calculatednanrow
focus, the high tone target word is 6.4 % shortembkite 10.3
% in contrastive focus. In both focal conditions ttone
bearing syllable does not contribute substantialyhe word
shortening effect. The low tone target word is seima less
shortened, only about 2.6 % in narrow focus and %.6n
contrastive focus.

The pitch lowering in focus is thus accompanied by
a durational reduction. Further, the duration datggest that
no phrase break appears after the focused comdtitde
phrase break would have been marked by lengtheasngis
the case in the Chichewa and Northern Sotho dateeab

2.7.Summary

The studies reviewed show a lack of prosodic markaf
information structure in many languages independénhe
language family (Afroasiatic versus Niger-Congo),
geographical distribution (west versus south) oe thord
prosodic system (tonal versus non-tonal). In masgliages
there is no evidence for either prosodic focus ngrkor
deaccentuation. Only in Chichewa has re-phrasingn bee
reported as a cue to focus which goes together duithtional
changes and raising of pitch on the focused caoestit
However, the study does not provide enough detadllbw a
more fine-grained assessment as to the alignment or
implementation of the higher pitch. Akan is uniquat only
among the African languages but cross-linguistycallthat it
lowers the pitch register accompanied by segmehiaitening

to mark contrastive focus. This finding contradittte idea of
the effort code (Gussenhoven 2004) which prediciewation
from a neutral voice only in one direction, i.e.epansion of



pitch register or tonal raising. From the study Akan,
however, Kigler & Genzel (submitted) conclude tteat
deviation from the neutral registper sematters to express
prominence.

3. Conclusion

All the languages reviewed in this article make e
morphological and/or syntactic means for informatio
structuring. Thus, information structure is encoded
linguistically in these languages. However, thesegliages
confirm that neither prosodic focus marking througitch
range expansion, nor deaccentuation are languagersals.
We find that focus marking and deaccentuation oath tpe
absent in a language, thus lacking a prosodic engodf
information structure altogether, as seems to leectise in
Wolof, Buli, Hausa, and Northern Sotho.

When we do find prosodic marking of focus the
encoding might differ from what has been repordbfetter-
studied languages. The prosodic effect of focus hesn
analyzed as re-phrasing by Downireg al. (2004). The
acoustic realization, however, can also be intégdreas
familiar pitch range expansion which makes the $ecu
constituent salient. In Akan, on the other hand, find the
exact opposite: pitch register compression undeudo The
highly-controlled study also showed that givennéssnot
marked consistently.

The question has been raised in the call for papers

for this workshop if focus involves deaccenting /and
dephrasing. If no language can be found that
deaccentuation without focus marking, then the lygioal
implication could also be to the contrary, namehatt
deaccentuation implies prosodic focus marking. déka from
African languages reviewed in this paper cannotig an
answer. However, the results from Akan seem to aupp
previous observations that focus marking can bearsép from
givenness-marking. Given the nearly 2000 Africamglzages
that wait to be explored further, we can expect emor
interesting results.

What also came apparent in the review of the
available literature is the methodological backiodhe field.
The review has selected the most experimentallyrted
studies. Most of them have been carried out inphst five
years and still show considerable methodologicaknesses
(such as the small number of speakers, the
systematically controlled stimuli with respect egmental and
suprasegmental make-up, statistic evaluation agmifisiance
tests), cf. Xu (2006). The study on Akan is thesmcent
study on focus marking in an African language ara$ h
overcome the weaknesses of previous studies infithe
(Kugler & Genzel submitted). Nevertheless, all diege
investigations are necessary pilot studies whosaltse will
determine the direction of further investigation.

The backlog might of course well be due to the

absence of the phenomenon in these languages. INot a

languages have such a rich intonational system ragish.
After all, overt morphological case-marking is not
systematically investigated in English beyond pror®o and
genitive-s because English does not have
morphological case-marking as e.g. German or Rnnis

4. References

Cruttenden, A. (2006). The deaccenting of old imfation: A
cognitive universal? In: G. Bernini & M.L. Schwareds.)
Pragmatic Organisation of Discourse in the Langumgef
Europe Berlin: de Gruyter. Pp. 1-33.

has

lack of

rich overt

Downing, L.J. 2008. Focus and prominence in Chiche®@hitumbuka
and Durban ZuluZAS Papers in Linguistic$9: 47-65.

Downing, L.J., Mtenje, A. & B. Pompino-MarschallO®. Prosody
and Information Structure in Chichew#AS Papers in Linguistics
37:167-186.

Green, M. & P. Jaggar. 2003. Ex-situ and in-sitauf in Hausa:
syntax, semantics and discourse. In: J. Lecarnmaelvenstamm
& U. Shlonsky (eds.)Research in Afroasiatic Grammar. 2
Amsterdam: John Benjamins: 187-213.

Grimes, B.F. (ed.). 1996éthnologue: Languages of the Worlt3"
edition. Dallas: Summer Institute of Linguistics danthe
University of Texas at Arlington.

Gussenhoven, C. 2004. The Phonology of Tone andndtion.
Cambridge: Cambridge University Press.

Hartmann, K. & Zimmermann, M. (2007). In place-aft place?
Focus in Hausaln: Schwabe, K. & Winkler, S. (Eds.Pn
information  structure: meaning and form Amsterdam:
Benjamins: 365-403.

Hellmuth, S. 2005. No De-accenting in (or of) Pesa<vidence from
Arabic for cross-linguistic and cross-dialectal godic variation.
In, Frota, S., Vigario, M., and Freitas, M. J. (¢dBrosodies
pp.99-112: Mouton de Gruyter.

Inkelas, S. & Leben, W. R. 1990. Where phonology phonetics
intersect: the case of Hausa intonation. In: KiogstJ. &
Beckman, M. E. (Eds.), Papers in Laboratory Phanold.
Between the Grammar and Physics of Speech (pp.4)7-3
Cambridge: Cambridge University Press.

Kanerva, J. 1990-ocus and Phrasing in Chichewa Phonolobigw
York, London: Garland Publishing.

Kobele, G. & Torrence, H. 2006. Intervention andu® in Asante
Twi. ZAS papers in linguistics 4661-184.

Kugler, F. & Genzel, S. submitted. On the intexactdf tonal register
and pragmatic prominence — The case of tonal lowgan Akan.
Language and Speech.

Leben, W. R., Inkelas, S., & Cobler, M. (1989). &es and Phrase
Tones in Hausa. In: P. Newman & R. Botne (Eds.)ré&ur
Approaches to African Linguistics (pp. 45-61). Dexcht: Foris.

Liu, F. and Xu, Y. 2007. Question intonation aseeféd by word
stress and focus in English. IRroceedings of The 16th
International Congress of Phonetic Sciencgaarbriicken: 1189-
1192.

Miller, J. & P. Tench. 1980. Aspects of Hausa imtiion, 1: utterances
in isolation.Journal of the International Phonetic Associatib:
45-63.

Nolan, F. & H. Jonsdéttir. 2001. Accentuation pattein Icelandic. In
W.A. van Dommelen & T. Fretheim (edsNordic Prosody:
Proceedings of the VIII Conference, Trondheim 2@@@nkfurt
am Main: Peter Lang.

Pierrehumbert, Janet B.198he phonology and phonetics of English
intonation PhD dissertation, MIT. Published 1988 by Indiana
University Linguistics Club.

Rialland, A. & S. Robert. 2001. The intonationaktgyn of Wolof.
Linguistics39-5: 893-939.

Schwarz, A. 2009. Tonal focus reflections in Bufidasome Gur
relatives.Lingua119: 950-972.

Uhmann, S. 199FokusphonologieTlibingen: Niemeyer.

Xu, Yi. 1999. Effects of tone and focus on the fation and
alignment of FO contourdournal of Phonetic7(1): 55-106.

Xu, Y. 2006. Principles of Tone Research, Rroceedings of
International Symposium on Tonal Aspects of Languag
LaRochelle, France, pp. 3-13.

Xu, Y. and Xu, C. X. 2005. Phonetic realizationfofus in English
declarative intonatiorlournal of Phonetic83: 159-197.

Zerbian, S. 2006. Expression of Information Streetin Northern
Sotha ZAS Papers in Linguistiets.

Zerbian, S. 2007. ‘Investigating prosodic focus kireg in Northern
Sotho'. In Hartmann, K., Aboh, E. & Zimmermann, Ke&ds.)
Focus strategies: evidence from African languag@erlin:
Mouton de Gruyter, pp. 55-79.



