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1. Introduction

* Non-native listeners often fail to discriminate contrasts of acoustic
parameters of a phoneme if the phoneme is not used contrastively in
their language.

E.g: English speakers’ difficulties with Hindi retroflex and
dental stops (Werker et al. 1981).

* lverson et al. (2003) found that one’s native language alters
perception but does not permanently preclude non-native listeners
from perceiving contrasts between acoustic parameters.

* Very few studies investigated the perception of acoustic properties of
lexical pitch accents (Wu et al. 2012). With the present study, | aimed
to fill this gap by asking whether FO acoustic parameters influence the
perception of lexical pitch accents by non-native listeners.

2. Methodology

* | explored whether English (5)
Chinese (2) :l» naive participants;

Persian (2)
Serbian (2)

could contrast Serbian lexical pitch accents by relying on robust FO
acoustic parameters, alignment and height (as per Grice et al. 2017).

* English — stress-language

« Chinese — tonal language

* Persian — stress or pitch-accent language
* Serbian - pitch accent language

different word -
prosodic typology

* To that end, participants carried out an AX discrimination task in
PsychoPy on spoken sentences recorded by two Serbian speakers. The
sentences are listed below, and the target items are bolded.

1. Ovo je linija crvene boje. (‘This is a red line.)

2. Ovo je malina crvene boje. (‘This is a red raspberry.’)
3. Ovo je jalov rad. (‘This is the work of poor quality.’)
4. Ovo je javan rad. (‘This is a public work.’)

*In Praat, | generated three additional versions of the original
sentences, which involved modifications of the FO peak alighment and
height. Hence, there were four acoustic parameters that participants
discriminated between:

1. Original (unmodified)

2. Alignment (moved FO peak left or right)

3. Height (increased FO peak height)

4. Alignment and Height (both parameters modified)
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3. Results

* Data were analyzed with Generalized Estimating Equation (GEE), which is
a data analysis method used for unbalanced and correlated data.

* Dependent variables were accuracy scores and reaction times, while the
independent variables were acoustic parameters and language
groups.

Acoustic Parameters
* FO alignment and FO height were found to be reliable predictors of
accuracy scores (x3(9) = 123, p < .001) and reaction times (x*(9) = 148,
p <.001).
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Figure 1. The percent correct on AX discrimination task

Table 1. The summary of the results obtained from the
GEE model

Alignment - Height -1.52 033 209 <0.001
Alignment - Alignment+Height -1.89 0.42 19.9 <0.001

Height - Alignment+Height -1.93 035 30.1 <0.001
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Figure 2. Reaction times per Acoustic Parameter
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Language Groups

* Based on reaction times, participants belonging to different language
groups did not perform significantly different from each other.

* Based on accuracy scores, Persian listeners exhibited reliably lower
scores than English and Serbian participants, while no differences were
revealed between the rest of the groups.
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Figure 3. Confidence intervals of pairwise comparisons of EMMs

4. Conclusion

1. Listeners retain the ability to make distinctions between underlying
acoustic parameters of unfamiliar lexical pitch accent categories
(Werker & Tees 1984, Iverson et al. 2003).

N

. Listeners are more sensitive to FO height than to FO alignment which
yields greater perceptual prominence (observed by Grice et al. 2017,
too).

w

. Results obtained from Persian listeners suggest that the levels of
processing of acoustic parameters are altered by one’s native language
inasmuch as acoustic contrasts that are allophonic in one’s native
language, but contrastive in a non-native language, are more difficult
to perceive (Lively et al. 1993, p. 1253, Sadeghi 2008).

* Grice, M., Ritter, S., Niemann, H., & Roettger, T. B. (2017). Integrating the discreteness and continuity of
intonational categories. Journal of Phonetics, 64, 90-107.

« Iverson, P, Kuhl, P. K., Akahane-Yamada, R., Diesch, E., Kettermann, A., & Siebert, C. (2003). A perceptual
interference account of acquisition difficulties for non-native phonemes. Cognition, 87(1), B47-B57.

« Kuhl, P. K. (2000). A new view of language acquisition. Proceedings of the National Academy of Sciences,
97(22), 11850-11857.

« Lively, S. E., Logan, J. S., & Pisoni, D. B. (1993). Training Japanese listeners to identify English/r/and/l/. Il: The
role of phonetic environment and talker variability in learning new perceptual categories. The Journal of the
acoustical society of America, 94(3), 1242-1255.

« Sadeghi, V. (2011). Acoustic Correlates of Lexical Stress in Persian. In ICPhS (pp. 1738-1741).

« Werker, J. F, Gilbert, J. H., Humphrey, K., & Tees, R. C. (1981). Developmental aspects of cross-language
speech perception. Child development, 349-355.

+ Werker, J. F, & Tees, R. C. (1984). Phonemic and phonetic factors in adult cross-language speech perception.
The Journal of the Acoustical Society of America, 75(6), 1866-1878.

* Wu, X, Tu, J. Y., & Wang, Y. (2012). Native and nonnative processing of Japanese pitch accent.
Applied Psycholinguistics, 33(3), 623-641.




