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Abstract

The acoustic information can be evidence for many considered matters in other
linguistics areas, especially in spoken morphology and speech processing. The present
study investigates the Persian derivational words of prefixes and the degree of
parsability in processing, understanding, and receiving the meaning of derived words
by some acoustic evidence. For this reason, the derived words of the prefixes «na»,
«ham», and «fara» and their bases were extracted from the Institute of Humanities.
We chose two parsable and non-parsable derived words of each derivational prefix and
put them in carrier sentences. Then, We investigate the acoustic features such as
duration, pitch, formants, intensity, duration of maximum intensity, and the clarity of
transition point The results show that the relative duration of parsable words is more
than non-parsable words. The degree of co-articulation in pitch frequency, first,
second, and third formant frequency of non-parsable words in transition points of affix
and base and statically position of affix is more than parsable words because of
incorporation and without potential pauses. In non-parsable words, the relative
maximum duration of intensity is more with the smooth trend. So, the clarity of
formants in parsable words is more than in non-parsable words at the transition points.
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1. Introduction

According to the presence of the structure of derived words in spoken
language, the mental lexical processing can be assessed by its phonetic
expression and the variations of morpho-phonetic structures can be surveyed
in derived words. According to Plag (2014), we can use morpho-phonetic
variations for morphological theories and lexical processing. Hay and
Bayeen (2003) through the investigation of phonotactics in parsable and
non-parsable derived words in the Complexity-Based Ordering approach
considered that in non-parsable words the boundary of affix and base is not
discerned very easily due to the affix and base are in phonological
Entanglement and during the morphological processing, it’s considered as a
whole word because the frequency of the derived word is more than the
frequency of its base. This approach by using spoken morphology criteria
provides some proofs based on the parsability of the base from the affix. In
this regard Hay (2007), Plag and et. (2017) by using the acoustic feature of
duration investigated the co-articulation of parsable words. They believed
that the co-articulation in non-parsable words is more than the parsable
words because in non-parsable words the effect of the adjacent phoneme in
the transition point is more.

2. Research Hypothesis

This study tries to answer the question of whether in Persian derived words
the acoustic features of duration, pitch, intensity, and clarity of the transition
point of affix and base can explain the degree of parsability. The results of
this research can be used in the theories of the mental lexicon, speech
producing, understanding, and perception of the lexical meaning.

3. Research Method

In the present study, we chose three prefixes of «na-», «<ham-», and «fara-»
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from Hemasian (2019). We selected two derived words of each prefix in the
way that the non-parsable derived word with high token frequency is placed
below the trend line of its scatter plot and the parsable derived word with
high token frequency is placed above the trend line of its scatter plot. The
chosen words are Hamdasti and Hamdardi, Namardi and Namaree,
Foruraftan, and foruravande. For creating the same situation of speech we
put the derived words in the same carrier sentences and the same position.

4. Result

In this study, we investigate some acoustic evidence in the degree of
parsability for Persian-derived words. For determining whether the duration
feature can have any effect on the perception of the degree of parsability of
affix from the base, it was found that affix and base duration and relative
duration in non-parsable derived words are less than parsable words. Also,
the duration differentiation of the last phoneme of the prefix and the first
phoneme of the base in non-parsable words are more than in parsable words.
These results are in accordance with Hay (2007). Then our hypothesis based
on the duration of Persian derived words can be used as a piece of evidence
for the degree of parsability is confirmed. In responding to this question that
the pitch and formants can be described the morphological structure of
derived words according to the transition point in the attachment slot of the
affix to the base and the static position of the affix, it showed that the degree
of co-articulation in non-parsable words based on the continuity and no
potential pause is more. For answering the effect of intensity on the
morphological structure of derived words according to findings it determined
that in non-parsable words raising duration is more and intensity is very
smooth to reach maximize. Then our hypothesis based on the relative raising
intensity in non-parsable words is confirmed. In responding to the degree of
derived words parsability and the relation with clarity of transition point and
with concerning the formants by mapping spectrum it found that the clarity
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in a transition point in parsable words is more than in non-parsable words.
Also, in the transition point, we can see the beginning of the next phoneme
very easily. Ultimately, it was found that we can determine the degree of
parsability in prefixed derived words by acoustic evidence.
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Figure 1: The mapping spectrum of the words “Hamdasti” and “Hamdardi”
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Table 1: The duration average of derived words
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Figure 2: The mapping spectrum of the words “Namaree” and “namardi”
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Table 2: The average of pitch, first, second and third formants of the derived words
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Figure 3: acoustic correlation of the raising intensity and relative raising intensity
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Table 3: The raising intensity and relative raising intensity in the derived words
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Figure 4: The mapping spectrum of the words derived from prefixes

3 B gls Gaoa T aso Y o (it 5315 Jol LY Lo biealScid s LG Lo
Sl aslia s 5w e s GaAT 514l aolia 00 ¥ Gae g 5o s @l gly oal!
Ly o Lo 58S Al (gl 4B ol a coans 030 poaaens 5 S Gl £l caly!
o sy £l ot 31 LA hie dacaliciils 5o sudolAT Cand Wad adde
o3 ol cudlas fliae 5 Lcids s 40 SSE4 dolal o ans o0 oL 1 Gl £l ol
Al asal g LIS dakis

7EA



5¥4

Soets

830 5 (5898 aioppala®l 8315 Lo 580 gy ) Fidie slas3ly alSib
OS5 B sl Jalods «dypalads 851 IS ABlate o A oo LES 0u3 g, 9,8 HLlLakds
8315 5o el aias e ot |y Laeylos olws 5imdio 5 oy sl L/ cls 55
L;\_A-u_)d‘l_.i‘gbubé‘dbmﬁsg)es;ﬂm‘bdﬁﬁwﬂde]d@O.\;\j‘,‘sﬁ)ﬂ;\gugﬁz
23 8908 udapals 8315 Lo als Sl S B Sslae slsT su slas sl ol g
5o slasila Husuihia ba S o) pat (5500 ba S AIL 50 85 5L LIS dbie
Sl 59 cadli s i) and a5 B udlalad 8315 Lo i r s b p s
ol ol 5 gy e BSOS salaaeadS 8315 5u slae sl o

8315 o (et 5aigpalad 550y (aay Wiy 5 Fiddie slae3ly a5
o3dpaha® 8509 Ho ol su i sals L m][d Q_._JJT ERE T NVIPR VY. 2230 aalass
5 el o Sl &y, 5 by bd L /d/ ISty sulacdl slsT oo e heusan
S yamat 5505 5o Lal coal pand a3 6 s 58I K Hu oidls Jlois o Lladsl g slacs)
b Ll sliadiie (555 5 5 S ped i Sy yd Some G By o
8515 oo aaly 5 Sy yidus s Saa B Ol S oS paddie | 3480 S0 OlsS e
5 $9aL0 sl 8315 Ly 5 gt 5l Fidin 5315 50 bl 5ol il
59 Las 3l 538 Balabe 5 /Q/ 5 /I ol o5tk o pan 3y 5o (o5 ol eiylipalal 8315
o2dlianba®l 8515 i (s5idis £ a5 (9 Bl dalads niualals 850
Bsdig 50 389 oS 1o LS Olsa (S ¢ a8 b (Bl o315 5o s Hlosas
ol 8 3Y (s ol Gl

On oandie 5o sl e alScials Hu syl slas3ly wd daadle 4S5 slailen
el 4l s ety 31 L3S ke Lo LalyT 5 elS 1l 51 Sla oS wiieas ol 5 st
RSB s SaS sadpan by (Ko ST sladtinas JolS sladiio b 15T 58 S sbes
Ol e il b s Ly it 48 U oS5 shailn g ga BB lae gl ) 368
5B O 388 e o sl 4S @88 e US 3l S o et 1) ibakds slas3ls

i BB ) S e vl

L g sl (U ) ¥ il I S sl &

ok



Yooty

dauisy f

lasi sty ) 3t Las3ly soniapabli Glhae 5o s (Suin ST aal o i Gl o
= o808 S e s LT 4 59 S Gadidtie (515 i s sl ) Bl
9k s By Ol wd peddie ally QA Gl 5B udipbd e Sou 5 calis
Oaipad ol 5adoaabal (slasly 51 53 a8 5aaliabdl Fidie slas3ly 5o s (i
S it b a® (slas3ly sl gly catyl 5 Wit gl oo T Ghous Jealss
gy OB O S e (2007) sloa b mls Gl sl sadyael®s slas 3l
OB Bnaa 401 5 Jae Lo (358 dauiin apls clllas 4l 5l e 31685 S dieds
sl b (il e s (sl Ajieds 1S e oyl (FUEEI slasi sty o
Al i ol sl 5 s ) sladionas LT € Y5 ol € puly (@00 02
adla 5 Gl 4o asy Jlall Jas o L bl G a8 L wils Fide glas)ly b
salas slalyl slas sl salow saad San (liae ik Gadidio Wi £ly 5o (S ST oS
3 Od= Gy Jalaas 5ailalad slas3ly o iy ly (bl cdla 5 5K Gabis o
ot Glie 515 @y 5o ol il slas3ls 5 Sl s 8L S5 Rals
OB e ilpaka®s slaslly o wd Gedidiie ladily Gulisl s Fidie slassly (Bre il
Lo 028 4o aiS o (b dindin 4 Qs 515 15 55300508 Wg) wad 9 Sidi Sad
e 4 gy 59t B Bl slas3ly 59 a (o S Gu g Sl s e
Bispd (a5 paddie 5 530S Bhis cdlid b 0T Aol 5 3l slas3ly s bl
oedppaba®s (slas3ly 5o LA Llaie cudlad il adidie oSl )5 b las)la
1 s slsl g Ol siee (alyts L dlie 5o 5 ool hlaabds las3ly 5 i
ol aa L5 oles e (Suten ST aal gt 3 suliteal b wd (edidie culgsyo .0 S sualie

WS pedndie | (s sy Fidee sLas3ly s ndyaabds Olae

1. Plag
2. Parsable derived words
3. Non-parsable derived words

i o s S gy p 5 St Al Slas g Sl o0 é;’
SO



709

VEo) i g s (WA gl) ¥ iyl P 05 &g@jdu,u,?:%’f

gcsv
i

Complexity-Based ordering approach
spoken morphology
acoustic correlate
transition point
prosodic

fundamental frequency
10 derived frequency

11. F. Thomascheck

12.S. Gahl

13.S. Collie

14.W.]. Levelt

15. dependent covariant
16. pre-lexical stratum

17. lexical stratum

18. K. Johnson

19.R. Wright

20.P. Ladefoged

21. formant

22. relative duration
23.rise time

LN L

=l A

‘Lf’b-) C;LAJ kf’b UL’J J.\‘..\S:éu.u:ds‘ GL&é‘}AJ (\Yﬂi ‘QJ‘JL’_L“;;.”JJ‘ L
AT () T

oS Ll e ld 5L Sl slasiy il ] s (VYAR) a Gloaan @
Olpiea! sl 1plgiial . SKaa pwlid by & o)

J_)SJJ_)uﬁJL_AJJ‘;AUJudLng/(jL@JJJ‘_LUwaJJ (\Yﬂ/\) - ;C)Li.a.‘:.&; o
bls.u.u‘d'uw‘ L;\lS.A.AL;A.uLu.u Li_)hu.l‘) Ls_).\sd‘\_“.‘.u‘);““__):ic’_ﬁ:.l.a%{:lj_):

ldol (St sST ealisfy] Sle (A\YAY) G @V Guen 5 w0 @il ®
B PEIPN PN LA RRC P2



? SR E o g 5 (S sST ] IylKas 5 Obwsar 4 o fi
el NOCE
References

e Abolhasanizadeh, V. (2015). The acoustic features of stress in Tati Language.
Language Related Research, 6 (6), 23-46. [In Persian].

e Alinezhad, B. & Hosseinibalam, F. (2013). Fundamentals of Acoustic Phonetics.
Isfahan: The University of Isfahan Press. [In Persian].

e Allen, J., & Christiansen, M. H. (1996). Integrating multiple cues in word
segmentation: A connectionist model using hints. In Proceedings of the
Eighteenth Annual Cognitive Science Society Conference, Mahwah, NI:
Lawrence Erlbaum Associates, Inc, 370-375.

e Collie, S. (2008). English stress preservation: The case for 'fake cyclicity.
English Language and Linguistics, 12 (3), 505-532.

e FElman, J. L. (1990). Finding structure in time. Journal of cognitive science, 14,
179-211.

e Gahl, S. (2008). Time and thyme are not homophones: The effect of lemma
frequency on word durations in spontaneous speech. Language, 84(3), 474-494.

e Hay, J. (2000). Causes and Consequences of Word Structure. PhD. Dissertation.
Northwestern University.

e Hay, J. (2001). Lexical frequency in morphology: Is everything relative?
Linguistics 39.6.

e Hay, J. (2002) .From speech perception to morphology: Affix-ordering revisited.
Language, 78(3), 527-555.

® Hay, J. (2003). Causes and consequences of word structure. London: Routledge.

e Hay, J. (2007). The Phonetics of 'un', lexical creativity, text and context. Studies
in Functional and Structural Linguistics, 58, 39-57.

e Hay, J., & Baayen, H. R. (2003). Phonotactics. Parsing and productivity, Rivista
di Linguistica, 15.1.

e Hemasian, M. (2010). A Study of Affix Ordering in Persian Derived Words.

4



oY

Soets

M.A. Thesis, the University of Isfahan. [In Persian].

Hemasian, M. (2019). A Study of Affix Ordering in Persian Derived Words
According to Complexity-Based Ordering. PhD. Dissertation. The University of
Isfahan. [In Persian].

Jakobson, R., & Fant, G.C., & Halle M. (1952, 1976). Preliminaries to speech
analysis: The distinctive features and their correlates. Cambridge, Mass.: MIT
Press.

Johnson, K. (1997). Acoustic and auditory phonetics. Cambridge: Blackwell
Publisher.

Laver, J. (1994). Principles of phonetics. Cambridge: Cambridge University
Press.

Levelt, W.J., & Roelofs, A., & Meyer A.S., (1999). A theory of lexical access in
speech production, Behavioral and Brain Sciences. 22, 1-38.

McQueen, J.M. (1998). Segmentation of continuous speech using phonotactics.
Journal of Memory and Language, 39, 21-46.

Modarresi Ghavami, G. (2015). The descriptive dictionary of phonetic and
phonology. Tehran, Nashre Elmi. [In Persian].

Plag, I. & J. Homann & G. kunter (2017). Homophony and morphology: The
acoustics of word-final S in English. Journal of Linguistics, 53, 181-216.

Plag, 1. (2014). Phonological and phonetic variability in complex words: An
uncharted territory. Italian Journal of Linguistics / Rivista di Linguistica 26(2),
209-228.

Plag, 1., & Baayen, R.H. (2009). Suffix ordering and morphological processing.
Language, 85(1).

Saffran, J.R., Newport, E.L., & Aslin R.N. (1996). Word segmentation: The role
of distributional cues. Journal of Memory and Language, 35 (4), 606-621.
Tomaschek, F., & Wieling, M., & Ao, D., & Baayen, R.H. (2013). Word

L g sl (U ) ¥ il I S sl &

ok



? ...‘;ﬁ.éé.bé“awaﬁJ‘,g:w_,{f.uw JUL(».AJJ[_.A«.’ﬁJa féé
el NOCE

frequency, vowel length and vowel quality in speech production: An EMA study

of the importance of experience. Interspeech, Lyon.
e  Wright, R., & Ladefoged, P. (1997). A phonetic study of Tsou. Bulletin of the
institute of history and philology. Academia Sinica, 68, 987-1028.

70¥f



