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: : : : . , - reflecting the high plateau between the beginning of the word
The.mtonatlonal phgnology of Paraguayan Guaran'l propqsed by Jun & > Four native speakers of PG, <:3|| Guara.nl-Spanlsh bilinguals and the pro-pretonic syllable (v2).
Zubizarreta’s (2022) in the AM framework has a tritonal pitch accent, M1 in his late 30s, F1, in her mid 30s, = Mean f0 of the V (stressed) > mean f0 of v1 when stress is
HLH*, realized over two syllables, as a falling tone on the pretonic F2 in her early 50s, F3 in her early 60s final than when penultimate. This is because more HLIH*
syllable and a rising tone on the tonic syllable. > Each speaker produced 84 sentences twice. pitch accent occurs in penult stress than final stress.

This paper investigates the phonetic realizations of the tritonal pitch » For tone-syllable alignment of the pitch accent, sentence-medial " For younger female speakers (F1, F2), v1’s f0 > Vs fO when
accent by systematically varying the stress location, the word length, target word, varied in stress location and no. of unstressed sylls. ctress is penultimate. This is becz;use’they often produced L*
and the inter-stress interval. " Final stress: S, sS, ssS, sssS, ssssS  (S=stressed, s=unstressed) or L+>H*, similar to Spanish prenuclear pitch accent

We found that the first H of HLH* typically starts at the onset of the = Penultimate stress: Ss, sSs, ssSs, $sSs, $5SSSs . ' , , ,
pretonic syll but can vary between the pretonic and the propretonic = Annotation conventions for vowel intervals » Fig. 8 shows that the allg.nment of the first H varies across
sylls depending on the stress location and the speaker’s age/sex. o V:stressed vowel, v: unstressed vowel spealfers and stress I.o.catlon.

Additionally, the medial L was often realized right after the onset of the o vi#: the location of unstressed vowel relative to the stressed one " Final stress .condltlon: for F3 and M.l speakers, v2 mean = v1
tonic syllable, suggesting the tonal category would be H+LH*. i.e., vl, v2,v3, v4 (vl = immediately before stressed vowel, ..., max. =>falling start§ on the pretonic syll. Fo.r Fland F2, v2
v4 = 4t yowel before stressed vowel) mean >* vimax (fzfll!lng starts befo*re pretonic syll)
BaCkg r0und o C:onset consonant of the stressed syllable = Penult str.ess condition: v2mean >* vlmax for all speakers,
. > Collected mean fO of each vowel in the target word; maxf0 and min fO but espeually more so for F1, th? youngest feinale. She
Paraguayan Guarani (PG) in v1; and the time point for C onset and min fO between v1 and V. sometimes did not produce the first H of HLH
: . : : : 4 » Hz converted to semitone by FO (semitone) = 12*(log, (f,/f,)), where . .
g zgi;j ;raunpglu(;lézrzp:Dlaarra]itaaie. Together with Spanish, it's an f, is the mean fO value (Hz) for each speaker. Stats and plots in R. Ahgnment of L tone relative to the Onset of C
% Lexical stress, typically on word-final syllable. When a word Fig 9 shows t.he timing of L tone relative to the onset of the tonic
, , , , syllable (vertical dotted line), when the onset consonant is sonorant
has multiple stresses underlyingly, the last one is realized. ” - (mb, |, n, 1. lenited v) => L is often realized on the tonic syll.
> Stress is marked orthographically only when it’s non-final or Realization of HLH™ | =ocorT SR THE | [400tz , = =
on a nasalized vowel . o : Fig.9 Onset Type @ mb @ | & n B r ¥ v
_ . . Fig.5. Example pitch track |} e i
Previous Studies of PG Intonation showing approx. mean f0  _ . e M1- o e w A A o
(10/10) :
* Clopper & Tonhauser (2011, 2013); Burdin et al. (2015) of each vowel up to the ) syllble :
stressed vowel @ .
» Examined focus prosody based on two-word utterances (SV v3 v2. vl V) when stress 3 1/2p-get close-already — w F3- bpam m v sy v e Al
P y (v3,v2,vl, V) / @ o
i i 0SS = :
> Findings: two types of fO contours is penultimate of wd/AP 4 [ already got close to you. o S ;
o .
Hat pattern Two Peak pattern S N Eo. N b m @Ak ©
F1 F2
----------------- 4- :
~~~~~ g !
L*+H H+|* L*+H L*+H 0- F1- 1 PR N & @ A A
H M = -2- -~ SS i : [ [ I
» found a high plateau between the two pitch accents -Q‘i’- " e .0.05 0.00 0.05 0.10 0.15
=> Not expected in the Two Peak pattern. Solution was FE i i - Time Point of Minimum FO = Onset of C
left for future research s - B ossS » Also, when stress is word-initial, the stressed syll shows a rising
> no prosodic unit between Word and Intonational Phrase (IP) i T | tone, suggesting that the medial L tone is a unit with the following
S Burdin et al. f 4t £ all ¢ in pitch N - H* (LH™) instead of the preceding H (HL). This suggests H+LH* is a
U{ C;-nte- at-' Oqu:<+H0n>el-ls_leg|_r|11iQ i E[‘men M PILEh accents il better tonal category of the tritonal pitch accent in Guarani.
not distinctive; - ) - ] e e e e —
vd v3 v2 Vi V vd v3 v2 vi V
» Jun & Zubizarreta (2022) 4 B Discussion & Conclusion
. . . . 4-
» Examined intonation of complex sentences, varyerg the , » Guarani has a tritonal pitch accent, H+LH*.
Ie.ng’.ch of words/sentences; study prosody-syntax interface 0- = Typically, fO falls right before the stressed syllable and
» FlndlEgS h ) ez 2 : 58; rises into the stressed syllable.
" PG has one pitch accent, HLH o 4 IIDS - : : :
= PG has an Accentual Phrase (AP)' whose edges are ":'% ®- s88Ss The middle L tone‘ s often r*eallzed Closer'to t'he
' 8 o 4- e S stressed syllable, i.e., H+LH™, but the realization of the
marked by a H boundary tone, /H HLH* Ha/. AP-final H = 2 T first H varies across speakers and stress location
(Ha) {S.Ly;plcallly hlﬁherﬂ:han .H . But 'i‘P boudndzilrybtlones g' = When stress is penultimate, the first H typically starts
are visipie only wnen tnere 1S an unstressedad syliapbie g on the pro-pretonic syIIabIe ie. v2
. . _4- ] . ] ' ] ) ' ' ' ' . ] . ’ e K4 : .
before or after the_ tritonal pitch accent. | vd v3 v2 vi V. vd V3 v2 v1V = When stress is final, the first H starts on the pretonic
“ AP has only one pitch accent. When AP has multi-words, Vowel Sequence syll for the male speaker and F3 (the oldest female).
the last word’s .Stressed syllable carrles. the pitch accent. Fig.6. Mean O values (in semitone) of each unstressed vowel up to the stressed " Younger female speakers (F1, F2) start H on v2, and
= Tone-syllable alignment of HLH*: a falling tone (HL) on vowel (V) when stress is final (top) and penultimate (bottom) for each speaker. sometimes do not produce the initial H, i.e., just a
th*e p:cretonﬂ:c syllsnd a rising tone (LH) on the tonic syll. Alignment of the first H of HLH* bitonal pitch accent, L+H* or L+>H*, similar to Spanish
= H* of HLH™ can be :
_ _ . prenuclear pitch accent
v" L* when IP-final, ending in L%, or when it’s post-focus Fig.7. Example pitch track  ~ | S8 S W g > Sound change might be in progress in Guarani
v IH* when IP-medial or before IP-final L%. showing mean f0 of v2 and S v T et SRR intonation
, max fO and min fO of v1. 0 Hz| M i SO | . . .
> Pitch track{ examples | | If v2 = v1_max, H starts =1 || | v vi ‘ v e = Possibly due to Spanish-Guarani contact
o Figs.1-3:'He SOV’V one ostrich (Fig.1), fox (Fig.2), and cat (Fig.3), from v1. If v1_max is i I B lable = Possibly to simplify a tritonal pitch accent to a bitonal.
(undt.)r the tree). . , between v2 and vl_min, " " Tritonal pitch accent, especially HLH, is rare cross-
o The final word (marked in red box) shows a HLH* pitch accent, ¥ 5 3 I am getting close to you o C
. . . . . startson v linguistically.
with HL (falling arrow) on pretonic syll and H* on tonic syllable. 0.865494 _ . _
2 2 " LHL tritonal pitch accent is more common (e.g.,
Fig.1 2- several varieties of Spanish, Italian, Serbo-Croatian,
°ig"°h fiandu 0- ——— and Brazilian Portuguese [Prieto et al. 2005, Gabriel et
LB - -2 SI’Iy:; s]’ccress -2 al. 2010, Garcia 2011, Froemming & Rao 2021, Gili Fivela
| HLIE® HL He 1% - 1syllbefore stress ol ~ ssS 2004, Similjanic 2004, Yu 2008, Ferreira 2008])
- “:_1:3;“ == ﬂfﬁ“[iu 3 = - —= 555 » Allo-tones of the H+LH* pitch accent:
350 . = 88883 = When stress is wd-initial or peninitial, the first H tone
L 0 . . 0 . .
Fig.2 fzﬁ ‘fox’ agward 0- ? is often not realized, i.e,. LH*; when the wd-initial
s - 3" syll stress -2- . stressed syll’s onset is obstruent, just H* is possible.
s Sl S _ Ll - 2sylls before stress -4- = H+LIH* possible phrase medially or before L%, or H+L*
| L ' -6- : : : ' - ' .
P E— _— v2 mean vl max vi min  v2 mean vl max vi_min possible before another stressed syll or before L%.
2 3osaw one fox-Don » Need data from more speakers
350 2-
vl ‘cat’ mbarakaja )
Fig:3 500 [l 4% syl stress ’
2004 _ = Burdin, R. S. Phillips-Bourass, R. Turnbull, M. Yasavul, C. Clopper, & J. Tonhauser (2015) Variation in
1504 : 3 _Sy”S before stress 4- the prosody of focus in head- and head/edge-prominence languages, Lingua, vol. 165, 254-276.
H* . ngh fO on [mba ra] == SSSS Clopper, C. & J. Tonhauser (2011) On the prosodic coding of focus in Paraguayan Guarani,
# o-hecha | petei mbarakaja-pe E -6- -= 555S5 l;(r)olcleedings of the Twenty-eighth West Coast Conference on Formal Linguistics, pp. 249-257.
il i i E iy == $558Ss Clopper, C & J. Tonhauser (2013) The prosody of focus in Paraguayan Guarani, International Journal
340- 'IF' 0- of Amercian Linguistics, vol. 79, 219-251.
. _ ! w e Jun, S.-A. & M. Zubezarreta (2022) Paraguayan Guarani: Tritonal pitch accent and Accentual Phrase.
Fig.4. ?1 syll com.plex 300- H'gh pbte? 2- Proceedings of the INTERSPEECH 2022, Seoul, Korea.
predlcate, formlng 2504, 4- Prieto, P., D'Imperio, M., Gili Fivela, B. 2005. Pitch accent alignment in Romance: primary secondary
one AP. Shows a high 200- i associations with metrical structure, Language and Speech 48(4), 359-396.
| I 150. -6- , ; , , . . Gabriel, C., Feldhausen, I., Peskova, A., Colantoni, L., Lee, S.-A., Arana, V., Labastia, L. 2010.
plateau across 3 SYIIS, _ 1% v2 mean vl _max v1 min v2 mean vl max v1 min Argentinian Spanish intonation. In: Prieto, P., Roseano, P. (eds) Transcription of intonation of the
before falling on pre- ' _ : - o Vowel n Spanish languages, 285-317.
tonic s IIabIS [mOp] - < Tﬂmbe : p JE}_ mo & owe Seque ce Gili Fivela, B. 2004. The phonetics and phonology of intonation: The case of Pisa Italian. Ph.D.
Y ' neg 2s-tell all | agam Prosp-nieg Fig.8. FO (in semitone) for v2 mean and fO max & fO min of vl when Dissertation, Scuola Normale Superiore, Pisa.
You are not going to tell all again. stress is final (top) and penultimate (bottom) for each speaker. ... [see the proceedings paper for a full reference of the LHL tritonal pitch accent languages]
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