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Sound substitution is a process whereby a phoneme in a loanword is replaced
by its closest phone in the borrowing language. English and Arabic share
dental consonants /0/ and /6/ which are absent in Persian. This comparative
study aimed at explaining how these consonants are substituted by Persian
speakers within the framework of optimality theory (Prince and Smolensky,
1993/2004). The findings of this research indicate that their substitution in
English (loan) words depends on their position in the syllable; the dental
consonants /0/ and /0/ are replaced by the dento-alveolar consonants [d] and
[t] respectively in the syllable onset of (loan)words because they are the
closest consonants to dentals. However, /0/ changes to [s] in the coda position
since the markedness constraint ‘LAZY’ which favors sounds produced with
less energy prohibits the substitution of /0/ by the more effortful stop
consonant [t] in this syllable position. With regard to Arabic (loan)words, the
substitution of the dental consonants /0/ and /0/ (which are represented by the
graphemes <3> and <e> respectively in Arabic orthography) depends on how

these graphemes are pronounce in Persian. Therefore, this process cannot be
explained using an analysis that is solely phonological. So, there is a need for
an analysis which incorporates graphemes as well. Technically speaking, a
constraint which has access to graphematical information is needed. Some
optimality theory phonologists who came up with this need while working on
other languages have already proposed orthographic constraints as the third
type in addition to faithfulness and markedness constraints. Accordingly, the
pronunciation of the graphemes <3> and <&> in words adapted from Arabic

by Persian was analysed using orthographic constraints which require these
graphemes to be always pronunced [z] and [s] respectively. This comparative
study presents arguments in favor of different constraint rankings which cause
the occurances of these processes.
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1. Introduction

Languages borrow words from other languages to fill the gaps in their own lexical
inventory. The reasons for such lexical gaps vary greatly: cultural innovation that may
introduce objects or actions that do not have a name in the native language, and native
words that may be perceived as non-prestigious.

This research was conducted in loan (word) phonology as an area which deals with
the nativization or sound changes that loanwords undergo according to the phonological
rules of L1 after they were adopted from L2. Sound substitution is a process whereby a
phoneme in a loanword is replaced by its closest phone in the borrowing language.
English and Arabic share the dental consonants /0/ and /0/ which are absent in Persian.
This comparative study aimed at explaining how these consonants are substituted in
Persian within the framework of optimality theory (Prince and Smolensky, 1993/2004).
This paper, therefore, aimed at explaining what phonological processes caused these
consonants to be substituted by Persian speakers and what constraints and constraint
rankings cause these phonological processes.

2. Method, Instruments, and Results

This research aimed at explaining how the dental consonants /0/ and /6/ in English and
Arabic (loan) words are replaced in Persian within the framework of optimality theory
(Prince and Smolensky, 1993/2004). Optimality theory is one of the most significant
developments in generative grammar. The first detailed exposition of the theory appears
in Prince and Smolensky's (1993) book, entitled ‘Optimality Theory: Constraint
Interaction in Generative Grammar’. Its goal is to explain the phonology of languages
only by using a set of universal constraints. No phonological rule is being applied in its
analyses because they generally explained the language-specific phenomena. In
contrast, constraints in OT are not merely solutions to language-specific problems; they
are claims about Universal Grammar (UG) seeking to explain phonological phenomena
universally. Furthermore, there is no interaction between rules and constraints, i.e., OT
is not a mixed theory. The principles of SPE phonology (Chomsky & Halle,
1968)namely rules and serial derivations between underlying representation (UR) and
phonetic representation (PR) have been abandoned by OT; however, UR and PR which
are renamed as input and output respectively, are being assumed in the classical sense.

The findings of this research indicate that the dental consonants /d/ and /0/ in
English loanwords are replaced by the dento-alveolar consonants [d] and [t] respectively
in the syllable onset of (loan) words because they are the closest consonants to dentals.
However, /0/ changes to [s] in the coda position since the markedness constraint
‘LAZY’ which favors sounds produced with less energy prohibits the substitution of /6/
by the more effortful stop consonant [t] in this syllable position. As to Arabic
loanwords, /0/ and /6/ are pronounced [z] and [s] respectively due to the Persian
orthography rules. Since this process could not be explained using an analysis that was
solely phonological, it was analyzed applying orthographic constraints that have access
to graphematic information. Recent research supports the interaction between
orthographic knowledge and phonologic knowledge. Given that the relationship
between phonological and orthographic word forms is central to any account of
alphabetic orthography, there has been a growing body of undeniable evidence that
phonological representations are influenced by orthographic information. Recent work
shows that orthographic knowledge may have a deep connection with our linguistic
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knowledge. To this end, for the first time this paper discussed the interface between

phonology and orthography regarding the cases in which dental consonants /d/ and /6/
in Arabic loanwords were replaced by [z] and [s] respectively in Persian.
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