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* Are there universal grammatical constraints on the
sound structure of language? Optimality theory® is
a theory of universal grammar. It asserts that all
grammars share a universal set of well-formedness
conditions, called Markedness constraints. To the
extent that these constraints are (a) universal and (b)
active in early development, they could further help
guide language acquisition. Here, we evaluate the
universality hypothesis (a) by investigating the
restrictions of sonority.
= With the sonority scale, we can compute the

sonority distance (AS) for onset clusters (e.g., block)
using AS = S, - S,. Linguistic theory predicts that small
sonority distances are marked relative to larger
distances.

- Markedness scale for onset clusters: /b > bd > bn > bl

Onset cluster |Sonority level |Sonority level |As Sonority profile
i of C1(S,) of C2(S,) of onset

blif FEY 4 3 Large rise

bnif |3 |1 3 2 Small rise

bdif |3 |1 1 0 Plateau

Ibif C s 1 -3 Fall

= Sonority and grammatical universals: According to
Optimality theory, markedness constraints are
universally active. All speakers disfavor /b to bl, even if
both clusters are unattested in their language.
Support from past research: Results suggest that
unmarked phonological structures are favored in
English, Spanish, and Korean (preference: b/ > bn > bd >
Ib), even when such clusters are unattested in these
languages(2-4l.
Concern: English, Spanish and Korean are relatively
rich in clusters. Are these grammatical preferences
active even in languages that allow few clusters of any
kind?
Mandarin Chinese only allows consonant-glide
onsets (e.g., byan, “change”). In addition, only nasal-
consonant clusters are allowed across syllables (e.g.,
*album).
= Support from Mandarin Chinese research: Past
research®! suggest that Mandarin speakers favor b/
over /b.

¢ Question: Are Mandarin Chinese speakers
sensitive to the entire sonority hierarchy?

Prediction: If marked structures are banned by the
grammar, then as markedness increases, onsets are
more likely to undergo repair (e.g., b -> leb) [,
hence, their identification should decline.
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Materials:
= 90 monosyllable (bliffy + 90 disyllabic counterparts
(belif)

= 4 onset cluster types of monosyllables:

- large sonority rise Types v

- small sonority rise |Largerise |blif |= belif

- sonority plateau  |Smallrise |bnif |3 benif

- sonority fall Plateau  bdif | bedif
Fall it/ lebif

Auditory items, recorded by a speaker of Russian (in
which all types of onset clusters are attested).
Participants: 16 native Chinese speakers and 16 native
English speakers, students from NEU

Procedure: “short” or “long” judgment task

o~ 1 |
“blif” \ (= long, “belif")

(= short, “blif”)

Sensitivity index of Chinese and English speakers
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Sonority distance
= English speakers: bl > bn > {bd, Ib}
= Chinese speakers are not sensitive to markedness at
all.
* Possible explanations:
= No universal grammar.
= Phonetic factors masked the effect of sonority.
 Test: Last predictor stepwise regression.

Chinese speakers English speakers
AcC RT ACC RT
Phonetic
. factors (burst | ., ++ | (R2=0.007) | (R?=0.031) 2 .
* Results: intensity and | (R =0171) e e (R?=0.132)
R f llabl —
esponse accuracy for monosyllables 2= o
1 Onset type R nOS.DOI) ® nosmo) (R2=0.501)** | (R2 = 0.103)**
+0.9 = =
Eg';! X « Conclusion: "ot sisnifeant ms. -marginalsignifcant.*~p <005, ~p <001)
on — S - — = Chinese speakers’ sensitivity of sonority hierarchy was
.g:'i ! o —— masked by phonetic cues.
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Largerise  Smallrise  Plateau  Fall * Rationale:
.g., blif) (e.g., bnif) (e.g., bdif) (e.g., Ibif . .
(eg,blf) (eg, boif) (eg.bd) (eg, i) = AX judgment attenuates the effect of phonetic factors
Markedness (because burst release was roughly matched), sonority
R for disyllabl effect would be expected to emerge.
. esponse accuracy for disyllables - bXlifvs. blelif
" Tebif . .
199 Tporr ber bedit __e" = If ill-formed C,C,VC; are repaired as C,eC,VC, then
§§'§ T h C,C,VC; and C,eC,VC; should be realized as identical.
S, /‘ .
2o e * Materials:
Soa = 120 pairs in each list: arranged in identical/non-
oo.i 1 identical pairs
00 "
Soa | —#-English = 4 onset tiﬁes of monosillables
0
Largerise Smallrise  Plateau Fall Types i Types
(eg, blif) (e.g, bnif) (e, bdif) (e, Ibif) Large rise | blif-blif belif-belif | [Large rise | blif-belif belif-blif
M Small rise| bnif-bnif benif-benif | [Small rise benif-bnif
Mar Plateau  bdif-bdif bedif-bedif | |Plateau | bdif-bedif bedif-bdif
Fall Ibif-Ibif lebif-lebif | |Fall Ibif-lebif lebif-Ibif
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 Participants: another 16 native speakers in each
group.
* Procedure: identity judgment task

SOA=1500ms /.
Sound A Sound X -

* Results:

(= iden, “blif-blif”
or “belif-belif”)

(= non-iden, “blif-belif”
or “belif-blif”)

Rlesponse accuracy for non-identical pairs
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Markedness

= English speakers: bl > bn > {bd, Ib}
= Chinese speakers: {bl, bn} > bd > Ib
 Test: Last predictor stepwise regression.

Chinese speakers English speakers
ACC RT ACC RT
Phonetic
factors (burst | ., _ . | (R2=0.014) - linas .
intensity and (R?=0.082) ns. (R?=0.045)* | (R?=0.103)
| duration)
2
Onsettype | (R2=0.075)% | (R2=0.048)* | (R = 0.447)** rrf': (

(n.s. - not significant, m.s. - marginal significant, * ~p < 0.05, ** = p < 0.01)

* Conclusion:
= Chinese speakers’ sensitivity to sonority hierarchy
remained when phonetic factors are controlled.

General Conclusion

* Universal grammatical sonority constraints are
apparently active in Mandarin, but they might be masked
by the phonetic difficulties of Chinese speakers (Exp. 1).
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