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B6. The Effect of Stop and Fricative Consonants on Perception of the Following Vowels:

Comparative Study of Native Japanese Speakers and Native English Speakers.
AR (RAZIE KT

The effects of stop consonants and fricative segmentals on the perception of epenthetic vowels by
listeners with different first languages (native English speakers and native Japanese speakers) were
compared in this study. Dupox, Hirose, Pallier, and Mehler (1999) reported that the perception of
illusionary, epenthetic vowels was caused by illegal consonant clusters in the listeners’ first language as
well as coarticulation with the preceding vowels. Their study, however, used only stop consonants as
materials. Thus, this study examined the effects of the consonants on perception of the following
vowels.

This experiment used stimuli of CV items, /ku/ and /su/, instead of CVC clusters in order to eiminate
the effect of illegal phonotactics. The recordings by a native English speaker were analyzed and
manipulated using a speech analyzer, praat. Both stimuli were adjusted to the same vowel length (160
ms). Then eight additional stimuli were created by removing successively larger portions of vowels by
20 ms (the duration of the vowel for each respective stimulus being 160 ms, 140 ms, 120 ms, 100 ms,
80 ms, 60 ms, 40 ms, 20 ms, and 0 ms), and a total of 18 sound stimuli (2 kinds of stimuli x 9 steps)
were employed. Then 24 native Japanese speakers in (JS) and 22 native English speakers in Boston
(ES) took part in a forced choice task that was created with the aid of E-prime software. The
participants were given a sound stimulus as well as the phonetic symbols on the screen of a computer
and they were asked to choose whether it is a consonant (e.g., /k/) or a consonant plus a vowel (e.g.,
/ku/) and press the button on the response box.

For /k/ and /ku/, the 50% boundaries of vowel duration were 53.3 ms for ES and 107.5 ms for JS.
For /s/ and /su/, the boundaries of both groups showed similar values: 63.3 ms for ES and 66.7 ms for
JS. JS tended to identify the sequence of /ku/ stimuli as /ku/ compared to ES. On the other hand, ES
and JS did not show a significant difference in perception of /s/. These results indicate that the
perception of an illusionary vowel arose not from phonotactic constraints but from the features the stop
consonants have.
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P7. Experimental investigation of the definition of reference accent distance between speakers
toward automatic accent clustering of speakers of World Englishes.
Tianze Shi (Tsinghua University, University of Tokyo), Shun Kasahara,
Nobuaki Minematsu, Daisuke Saito, Keikichi Hirose (University of Tokyo)

English is the only language available for international communication and is used by approximately
1.5 billion speakers. It is known that different speakers exhibit pronunciation features of different
characteristics, called accents, due to their mother tongue and divergent English learning environments.
In our previous study [1], good efforts were made to cluster individual speakers automatically only in
terms of their accents of English pronunciation. This research trial was conducted by using the Speech
Accent Archive (SAA) [2], where readings of a common paragraph were collected from more than
18K international speakers including many non-native speakers. The SAA is very useful because it
provides not only speech samples but also their IPA narrow transcripts. For automatic clustering of
speakers in terms of accents, it is necessary to measure the accent distance between an arbitrary pair of
speakers. For that, in [1], we trained a machine so that it could predict the distance between speakers.
For training a machine, reference accent distances have to be calculated by a phonetically valid
methodology and assigned to training speaker pairs. In [1], the normalized Levenshtein distance
between IPA transcripts calculated by the Dynamic Time Warping (DTW) algorithm was used for
reference distance and the DTW required a phone-to-phone distance matrix, where recordings of 153
kinds of phones with diacritical marks from an expert phonetician were used. However, this definition
is not the only way to define the reference distance. In this paper, we investigate some alternative
definitions and examine their validities by comparing the clustering results among those definitions.
We also evaluate the quality of phonetic distances by studying some phonetics-related findings
observed in phone-to-phone distance matrices. Finally, this paper aims at providing a more appropriate
definition of the reference distance for automatic accent distance prediction and for automatic and
more dialectologically-valid clustering of users of World Englishes.

[1] N. Minematsu, S. Kasahara, T. Makino, D. Saito, and K. Hirose, “Speaker-basis accent clustering using
invariant structure analysis and the speech accent archive,” Proc. Odessey 2014 (to appear)
[2] The Speech Accent Archive, http://accent.gmu.edu
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FIWHELT-REORDVIZY 2T =Bl D EIE RS e, 5] 21, hwuly /hask/ [hask] [FE |,
hwutiky /hasnel/ 75 < |, wtidpl /anzrev/ [RYJ , uwuwnby fsastel/ T 2% ) &0 9 FETIE uly [sK],
uli [sn], tap [nzr], un [st]E WD ZOFIZ =D FENER S TVIOIRFEOMIZY 2TV —
DEILTWRY, a2 U—DRNBn I3 onOHAINS 5 B 26 b,

AWFIETILFE D2 e B RSOFE 2 E 2, 2 U —NEN D8R A b 2 #RE R8s
EETHEHW, BEICY 2T —NHETD, £y aV—3HELAVWGAZ KL, 714
STEETIEY 2V —RENLDIEERHEEL O THDH LD T LAV LT,

— R F L 12 BE AR (onset) & A5 (thyme) 2 S R 0 ST - TW T, MM F TS ik o RS
(nucleus) & KJE 1 (coda) & A CTWD, TIVA=TRBETIEBMBEHIZ 2D +ETH Y, HH
BORE IR, I3 E A S S+ 1S (U S+ R Z MR BB SN ThH Y, KETH
L FER2 T EEREI3TE TH D, TAA=TRETIEY 2 —RNEN L FEH O ¥ —
L FDO=>Th 5,

(a) oC(E HilZ+ R & )— P&

(b) Co(BA hrih+& BfikZ)—H & &

(c) CoC+C (BiAaTl+E Btz + R+ &) —PHE i
FRLEARAZ =0Ty 27— 35 (ucleus) & LTEND, - T, a2 U—2NERFF
O, EHiEELIHREZFFS, 2EV a2 UV —DOHBIT T ERELBEEERH D, v
U —NEHEEREET D OB,



