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Abstract

This research investigates diachronic changes of Persian vowel system from
Old Iranian to Middle Persian, to Dari and to Present Day Persian, describes
how they have occurred and analyzes why they have happened in the
framework of Optimality Theory (OT). The changes are regular and context
free, formed in a chain shift fashion resulting in a more symmetrical vowel
system in terms of the qualitative distinctions of simple vowels and also in
elimination of the phonemic role of Persian diphthongs and long vowels.
These changes are explained through constraints interaction whose final
output in each language period (variation) is the optimal vowel of that period
and corresponds to the input for its speaker and remains in his lexicon until
another vowel change occurs. New changes are represented by constraints
reranking and result in input restructuring. Also, the intermediate stages of
gradual vowel changes are explained in OT with candidate chains.

Keywords: Candidate chains, Chain shift, Optimality Theory, Persian
language, Vowel system

1. Introduction
In historical phonology, sound changes are of three general types: 1)
regular context-independent changes which occur in the entire
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phonological system of the language; 2) regular context-dependent
changes with phonetic motivations; and 3) sporadic irregular changes
arisen context-independently (Hock, 1991, pp. 34-35). The diachronic
changes of Persian vowel system (space) are considered regular and
context-independent (type 1) formed in a chain shift fashion. The
goals of the present research are a) to investigate the diachronic
changes of Persian vowel system from Old Iranian (Ol) to Middle
Persian (MP) and Dari Persian (Dar), and then to Present Day Persian
(PP), b) to describe their mechanism, and c) to explain them in the
framework of Optimality Theory, especially in its recent serial
approaches. Achieving the goals is possible through answering the
following questions.

1) What are Persian vowel changes from Ol to PP?
2) What is the mechanism of those changes?
3) How are those changes explained in OT?

2. Literature Review

Diachronic vowel changes of Persian have been mentioned in different historical
studies; Barthelomae (1893), Kent (1950), Oranski (1999), Testen
(1997), Skjerve (2009), Klein et al. (2017) on OI, Hibschmann
(1895) and Maggi and Orsatti (2018) on sound changes from Old
Persian (OP) to Modern Persian (MoP), Natel-Khanlari (1986) and
Abolghasemi (2008) on sound changes from Ol to Present day Persian
(PP), and Weber (1997) and Rohani Rahbar (2008) on MP sounds, are
some of the dominant ones. All these researchers agree on the point
that the ten-membered vowel system of OI (/a, i, u, ai(j), au(w), a, 1,
1, ai, au/) has shifted to a system with eight members (/a, i, u, €, 0, a,
1, 0/) in MP and Dari and then to a six-membered one in PP (/i:, u:, a:,
a, e, 0f).

A list of observed vowel changes in the Persian history exemplified in
limited number of linguistic forms is the mere outcome of the past
studies. They do not provide us with a description of the chain
mechanism of the vowel changes. Also, Optimality Theory (OT)
(Prince & Smolensky, [1993]2004) has rarely been used in explaining
Persian diachronic sound changes in general and in analyzing its
vowel system in particular. To the best knowledge of the present
author, the most prominent research in this regard is Rees (2008)
where the sound changes from MP to Proto-Persian (ProP) and then
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to Iranian Persian (IrP) have been analyzed in OT without their
gradual chain shift and their relations being considered. As a result,
the serial approaches of the theory are absent there. In historical
phonology of Persian, descriptive and explanatory studies
concentrated on those characteristics of sound changes are missing
and the present study is an effort to fill at least some part of the void.

3. Method

The present study relied on a combination of methods encompassing thorough
review studies, collecting data, and theoretical analysis. In this case, studies on
Persian historical phonology were looked into, and historical vowel changes from
Ol to PP were taken from them. Then, using Hasandoust's etymological dictionary
(2014), the Persian forms were found and put into groups. The stages of their
gradual evolution through different linguistic periods were also described.
Gathering lists of linguistic forms with common vowel changes and observing the
different steps of vowel system changes in Persian history, Optimality Theoretic
constraints came into play. Along with the idea of input-restructuring and the
theory's sequential approach, these rules and their language-specific order helped to
explain not only the grammar of each period of Persian language use and how it
related to the others, but also how vowel changes that aren't categorical happen over
time.

4. Conclusion

Diachronic vowel changes of Persian are regular context-free changes
occurred gradually in a chain shift fashion and under the influence of
both pull and push forces around the vowel space: 1-diphthongs /ai(j),
au(w)/ simplification to /€, o/; 2- /€, 6/ raising and their merging with
original /i, 4/; 3- /i, u/ falling to /e, o/; 4- central /a/ backing to /a./.
The ultimate destination of the long journey has been the extension of
the Persian vowel space (a change in its shape), its simplification
(reduction of the number of vowels), disappearance of the quantitative
contrast among its members (though a quantitative balance is seen
among PP vowels), elimination of its diphthongs as phonemic units
(while they exist phonetically in PP), and its development as a more
symmetrical system with regard to the qualitative features of its
members. Linguistic constraints and their rankings in both parallel and
serial OT approaches help us represent those Persian changes.
Specifically, serial optimality with its candidate chains (OT-CC) and
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PRECENCE constraints is able to account for the gradual and multi-step
changes like diphthong breaking as demonstrated in 1:

1) Ol. > MP.
NODIPHTHONG >> MAX-10, PRec (IDENT-10, MAX-10) >> IDENT-10

Furthermore, OT has two general views towards diachronic
changes. The first one is constraint reranking which reflects language
typology in giving both new grammars (new languages/variations)
and the interlanguage relations. Comparing the rankings 2-4 clears the
point for Persian vowels history:

2) MP., Dar. > PP.
NoDIPHTHONG, SpAcecolor >1, *[Long, Mid], *[short, +high],
a(backness) >> NOMERGE

3) Ol. > MP., Dar
NoDIpHTHONG, NOMERGE >> *[Long, Mid], Spacecolor >1, *[short,
+high], a(backness)

4) Ol.
*[Long, Mid], NOMERGE >> NODIPHTHONG, SPACEcolor, *[short,
+high], a(backness)

The re-rankings seen in 2-4 are due to changes in vowels that
happen over time and are examples of how the language was ranked
and how it was put together in different times in Persian history. The
output of each grammar enters the language speaker’s lexicon as the
most harmonic form, which is completely faithful to its input and stays
there till a new change occurs in the vowel system. For instance, the
input for Ol speakers who hear diphthongs contains diphthongs and
coincides with the output (4), while for MP speakers who do not
receive such inputs (in what they hear) but mid-long vowels, the inputs
contain mid-long vowels (3). Mid-long vowels stay in those speakers’
lexicon until a new change starts, and mid-long vowels are not
received anymore. So, inputs are restructured (2). The second view of
OT in language change analysis is input restructuring, which results
from constraint reranking but does not cause it.
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