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Introduction

First introduced by Prince and Smolensky in 1993/2004, Optimality Theory does not perceive
phonological alternations as a result of rules application—like what is believed in the derivational
phonological theory of Chomsky and Halle (1968)-but rather believes in the interaction of
universal violable constraints to be at play. Despite the explanatory power that this theory offers,
especially when rules conspire to achieve a common aim (McCarthy, 2008a, p. 2), it fails where
there has to be a fixed order of application of processes, e.g. the requirement of stress application
before the deletion of the unstressed vowel in the world’s languages (McCarthy, 2008b) or in the
cases of phonological opacity resulting from counter-feeding or counter-bleeding interactions
(Fattahi & Javaheri, 2022; Jam, 2023; Jam et. al., 2020).

As a response, this earlier version of OT, also known as Parallel OT, was modified in such a
way to validate steps of derivation in a serial fashion (McCarthy 2008b). One well-known model
of Serial OT is Harmonic Serialism, put forth by McCarthy (2010). Unlike in Parallel OT, the
Generator in this approach is allowed to apply only one single process to the input—a characteristic
known as Gradualness. This article aims to investigate the nature of this gradualness when the
unfaithful mapping involves the Place of Articulation features of vowels. The question is whether
to consider the change in only one phonological feature as the single change of each step or to
take the feature geometry into account and consider the change in a node as a single change, in
which case more than one feature may be affected under one single node.

Materials and Methods

The data in this study were collected through interviewing and recording 10 Kalhori speakers
from Eslamabad-e Gharb and 10 Ardalani (Sorani) speakers from Sanandaj. The Bakhtiari data,
were, however, collected from Anonby and Asadi (2014). The collected data were then
transcribed, and the underlying vowels were identified by comparing the alternating forms.

Results and Discussion
Kalhori Kurdish has an inventory of 8 vowels, with /i, y, e:, e, a/ being non-back and /u, o, a/

being back. With this in mind, the subjunctive/imperative prefix in this dialect is /be-/
underlyingly. That is while when this prefix is attached to a verbal root initiating with the glide
[w], the subjunctive/imperative prefix is phonetically realized as [bu-], as in the word [bu.wa.re:d]
(if it rains). The derivation of [bu] from [be] entails changes in features of tongue height and
position, and lip rounding. In Parallel OT, all these changes could be seen in the winning
candidate in one go as the Generator is restricted to the application of one process only. However,
in the serial approach to Optimality Theory, (such as that in Harmonic Serialism), This derivation
could pose challenges. There are two hypotheses. One is to consider separate steps for the change
in each of the features [high], [back], and [round], and one is to have the feature geometry in mind
and apply the sole permitted process to the Place of Articulation node, which dominates the
aforementioned features.

In the first case scenario, the only logical path to have one feature change each time in Kalhori
would be e>i>y->u. Each of these vowels in this chain is different in only one feature to its
adjacent step. The following tableaus illustrate this gradual change in the word [bu.wa.tad] (if s/he
had said - /be-watad/ underlyingly)

Tableau 1. Vowel Assimilation in Kalhori (Step 1)

be-wat-a-d *[+bck/-rnd] *[-bck/+rnd/-hi] AGREE(PLACE) IDENT
a.% bi.wa.tad *k *

b. be.wa.tad HRR\N\/ L

c¢. ba.wa.tad HAAHR\N/ *

d. bg.wa.tad *\W *k *

e. by.wa.tad *W ok *

1. Some studies identify this as a /o/. Although the distinction has to be made clear, what is important in this study is the non-
back characteristic of this vowel.
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Tableau 2. Vowel Assimilation in Kalhori (Step 2)

bi.wa.tad *[+bck/-rnd] *[-bck/+rnd/-hi] AGREE(PLACE) IDENT
a.= by.wa.tad * *
b. be.wa.tad FERN *
¢. bur.wa.tad *W * *
d. bi.wa.tad W L
Tableau 3. Vowel Assimilation in Kalhori (Step 3)
by.wa.tad *[+bck/-rnd] *[-bck/+rnd/-hi] AGREE(PLACE) IDENT
a.% bu.wa.tad *
b. bg.wa.tad *W W *
c. bi.wa.tad ** *
d. by.wa.tad *W L
Tableau 4. Vowel Assimilation in Kalhori (Step 4 — Convergence)
bu.wa.tad *[+bck/-rnd] *[-bck/+rnd/-hi] AGREE(PLACE) IDENT
a.¢ bu.wa.tad
b. bur.wa.tad *W *W *W
c. by.wa.tad *W *W
d. bo.wa.tad *W *W
Tableau 5. Vowel Assimilation in Bakhtiari: Step 1
be-waz *[+bck/-rnd] *[-bck/+rnd] AGREE(PLACE) IDENT
a.% bi.waz *x *
b. be.waz FEEWN L
¢. ba.waz FREEW *
d. bg.waz *W ol *
e. by.waz *W *x *
Tableau 6. Vowel Assimilation in Bakhtiari: Step 2
bi.waz *[+bck/-rnd] *[-bck/+rnd] AGREE(PLACE) IDENT
a. 6 bi.waz W L
b. be.waz *EEW *
c. by.waz *W * *
d. bur.waz *W * *

Now, if gradualness is defined based on the Place of Articulation node, the Generator is
allowed to produce [0] with the input of /e/, in one step, for instance. The following tableaux
illustrate the new interpretation with Kalhori data.

Tableau 7. Vowel Assimilation in Kalhori: Step 1

be-wat-ad ALIGN-L(G-PLACE) IDENT
a. Tbu.wa.tad *
b. bo.wa.tad *W *
c¢. bi.wa.tad *W *
d. be.wa.tad *W L
Tableau 8. Vowel Assimilation in Kalhori: Step 2
bu.wa.tad ALIGN-L(G-PLACE) IDENT
a. T bu.wa.tad
b. bo.wa.tad *W *
c¢. bi.wa.tad *W *
d. be.wa.tad *W L
Tableau 9. Vowel Assimilation in Kalhori: Convergence
bu.wa.tad ALIGN-L(G-PLACE) IDENT
a. T bu.wa.tad
b. bo.wa.tad *W *
c. bi.wa.tad *W *
d. be.wa.tad *W L
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4. Conclusion
Defining gradualness in Serial OT strictly based on single features of place of articulation may

work well in languages like Kalhori with a more intricate vowel system, but may pose difficulty
for those with fewer vowels such as Sorani and Bakhtiari. However, if the Generator in Serial OT
considers feature geometry and is allowed to change the Place of Articulation node in one step,
the vowel assimilation in all the three languages in this study is explained.
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