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Abstract

In this article, we investigated the role of Persian phonotactic parameters on the perception of
Persian initial consonant clusters (ungrammatical) in the context of an experimental study. Given
the limitations of the Persian syllable construction of having only one consonant at the beginning
of the syllable, the purpose of this study was to answer the question whether Persian speakers
perceive a vowel in nonsensically manipulated C1V1C2 sequences in which V1 is deleted in
different degrees from the speech signal or they are found to be sensitive to the magnitude of
vowel deletion in the sequences in which they differentiate between sequences in which V1 is
deleted and those in which V1 is preserved in the speech signal. To conduct the study, twenty non-
words with C1V1C2V2C3 syllable pattern were designed so that they contained one of the six
vowels of the Persian sound system. The target non-words were re- synthesized in the Praat
software after being produced and recorded in such manner that V1 in each non-word was deleted
gradually from the speech signal in several steps. The results showed that the perception of an
illusive vowel does not occur systematically for all C1C2 sequences and all Persian vowels. Thus,
the hypothesis that Persian speakers perceive C1C2 sequences in initial consonant clusters as
C1VC2 at the beginning of non-words, due to phonotactic constraints in the Persian sound system,
is not valid.
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Introduction

The phenomenon of perceptual illusions particularly that of illusory vowels has become a very useful probe
to understand both loan word patterns and the speech perception mechanism. Previous research has
unearthed a variety of factors that affect where illusory vowels are perceived. They are perceived in stimuli
that contain: (a) consonantal sequences that are phonotactically illicit in the native language of the speaker
(Dupoux et al., 1999; Durvasula and Kahng, 2016); (b) consonantal sequences that violate putative language
universals such as the Sonority Sequencing Principle (Davidson, 2007), and (c) specific acoustic cues in the
stimuli, such as strong consonantal release bursts, increased voicing amplitudes, etc. (Davidson, 2007).

What evidence exists that phonotactic constraints play a role in perception? Adults have rather clear
intuitions about permissible sequences. For example, English speakers know that “mba” is not a possible
English word. Davidson (2007) has shown that nine month old infants are sensitive to the phonotactic
patterns of the words in their language and some researchers have argued that such regularities could be
useful in helping the child to discover words. Mattingley et al. (2015) investigated the influence of

phonotactic constraints on phoneme percep- tion. They used the fact that /sri/ and /fli/ are not allowed in
English while /sli/ and /fli/ are allowed. They synthesized a series of stimuli ranging from [s] to [{] and
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presented them to participants in the / 1i/ and / ri/ context. There was a significant shift in the identification
functions between the two contexts, demonstrating that participants tend to hear segments that respect the
phonotactics of their language.

This paper addressed the role of Persian phonotactic constraints on the perception of initial consonant
clusters. Given that initial consonant clusters are not permitted in the Persian sound system, we investigated
whether Persian listeners perceive an illusive vowel in C1V1C2 sequences in which V1 is deleted in
different degrees from the speech signal, or they are found to be sensitive to the magnitude of vowel deletion
in the sequences.

Materials and Methods
Twenty non-words with C1V1C2V2C3 structure were designed such that they contained one of the six
vowels of the Persian sound system. The target non-words were re-synthesized in the praat software such
that V1 was deleted from the speech tokens in magnitude degrees.

All acoustic measurements were made using Praat acoustic software (Boersma and Weenink, 2010).
The stimuli were digitized on a PC Compatible computer using an OROS AU22 A/D board. Five different
files were then created from each original item by splicing out pitch periods of the target vowel, V1, at zero
crossings. Stimulus 1 contained little or no vowel (most of the transitions in and out of the vowel were also
removed). Stimulus 2 contained the two most extreme pitch periods of the vowel (i.e., one from the transition
of the first consonant to the vowel, and another from the end part of V1 into the following consonant).
Stimulus 3 contained the four most extreme pitch periods (two on each side), and similarly, Stimulus 4 six
pitch periods, and Stimulus 5 eight pitch periods. Stimulus 6 was the original stimulus in which the number
of pitch periods varied from 10 to 13 across items (10.7 periods in average.) The average overall duration of
one pitch period in V1 in each item was 9.06 ms. There were a total of 60 stimuli in one session.

Discussion of Results & Conclusions

Results suggested that listeners do not consistently perceive an illusive vowel in C1C2 sequences. Thus, our
study does not provide sufficient evidence for confirming the hypothesis generally assumed in the phonetic
literature that C1C2 sequences in languages which do not permit initial consonant clusters are perceived as
clvcez.
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Table 1. Non-words used in the perception experiment of illusive vowels (the structure of all
syllables is C1V1C2V2C3V)
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Figure 1. Synthesized tokens for the non-word zikat. In the first step (no pulse), V1 was

completely deleted from the speech signal and in the following steps, one to nine glottal pulses
were preserved at the beginning and end of the target vowel, V1, and the rest were deleted.
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Figure 2. Line graph of identification responses (in percent) to steps of glottal pulses for
CiCcC.

CJ‘-"G“'iti CL?A—;).))})‘}&M)QV' Tsj.b- @chhugkdﬂféj)ﬁdl«f\) ol 6“‘&“’\’, (Jlae s
Sl 530 1 65 oLl sl 1) 14Ty Jilsst iomte S| .l oy dmys Voe i gl ol Olabl

[i] i515 LT 534S 1, CICC (slacsS ,oms o slb (slaods g2t Sl b Sy o0 OT s il e e LS s



A g;u&})&xjuguu‘ ?.s)..':lgat_;L?'Sl‘gc):«u.ﬁ-;.a6»)\3[)L.)'):éjL&T‘_;ljéwL;deébalfj\:ﬁliT

b 0 CICC oy pmis o llan s Olicad pelas b el axils GUS o gl (6 jaben 3l b &S5 65100 &0 (o s
s SIS 5L ab e olulis lagaly Sl s CICC LI,T K 55 Sl slacssls sl il 31 87 (o, 5b
D gty (58 g Olicabl elan b 55 el o Bl 15T IS 51 IS /I (T 55 671 oS e oo oo
455 CICC

3 g o 0 alin 4SSl a0 0L 1) CECC &7 s (51 (512t Glagealy &7 0 3ls 5 o0 () S8 (oo 2 40 I
35 b laSTy il L;wc.ug)r,;;J,\éurtfw,ﬂ)uﬁLsit,\;,_\@bsﬁ,:,:ﬁ@mb_.;du\};&u@g
el 2 pulse - gl Lass 457 oy o8 o 55 023 b poler slap (555 1 i St SVU 5 o (15
(35 5 03 lelis GLagal ST e B ol s (S5 sl sy s 10 S ol (553 0 (IO A
,}_bq_gdldljdmj_;w,;g_;ﬁ/&uuéu@gG,-}:‘ruur\fup;(\?;\.wucj,\”mﬁ&uﬁz
S35 U ety sl (im) GLL BT i o8 Sl day ol oy Ao g3 Vo v Dlisesl o 4y 5 4l 2l s s
4S sy bl ol s Cal a3 o gums oiS g okile Bl Loy Voo ol}:aomﬁu'c.ﬂgouﬁb\clu(ﬁ;
Lo sl shss (5l L (eid b oo (,\?)CeCC S5 Sy Sba g 53 STy Bl ke Glagaly Lo )
33 1) o gmen GLa i Sl go VU 15 55 61aSTs slacssls o5l cCml ol j2iy oy sba f€f (glaSTI
Looi il 48 558 oo (68 s 68 ol ol 55 IS 6580 (sl ol 03 G sl g Lolid (gl iomie
dur\_?,CCC Spgoin (s Ar s5de) (56 s Oliabsl o 11, CeCC us,.p‘suesfupwdja‘_;ur\f
SeT ey ol ol 5o s 0 CeCC oy smas (s ys Ve 394>) (ol sl Oliabl pelans L1 023 b o2
é}dﬂ&ui{ﬂ))&‘d‘jdubﬁjuJ‘MJ‘&UQ)}«@Q‘\{M‘G)M éjaﬁ%jr)%ccydhsfu
oS 53 o 300 4y ST Sliabl mlaw LLCECC Sl gy p g o8 53 Lo s o3 5 ol 40 S o s CeCC
g o fe] 4S5 o 3 VB 4y &S5 Sliabl o b oty 08 53 5 o p3 0 4 &S5 5 el o U ol

Responses
100 v
es —
No —
] 751
= S
1] Ve
o /
) /S
.
= 20 /
5o
=g
=]
g E —
=2 254
0,

T T T T T T T T T T
nlo 1 pulse 2 pulse 3 pulse 4 pulse S pulse 6 pulse 7 pulse 8 pulse 9 pulse
pulse

stimulus

CeCC &5 om0 (Sl (14519 Ogls Sapl 4 slbd Slagul Jas Hlogei 1 s
Figure 3. Line graph of identification responses (in percent) to steps of glottal pulses for
CeCC.
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Figure 4. Line graph of identification responses (in percent) to steps of glottal pulses for
CaCC.
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Figure 5: Line graph of identification responses (in percent) to steps of glottal pulses for
CuCC.
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Figure 6. Line graph of identification responses (in percent) to steps of glottal pulses for
CoCC.
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