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Optimality

The progressive prefix has no phonetic realization in most Kalhori Kurdish verbs
and appears as a zero morpheme. However, Fattahi (2022), in a comparative study,

provided evidence for the existence of remnants of this prefix in certain verbs,

where it has undergone phonological change at morpheme boundaries. In a
subsequent study, Fattahi and Jafari (2025), confirmed the existence of this remnant
as well as reporting a case of free variation in verbs which contain it in Kalhori
Kurdish of Gilan-e gharb. This prefix seems to have changed in a way resulting in

phonological Opacity; In the /tje-em/ = [ffeem] (‘I am coming’) mapping, the

consonant remnant [t] assimilates to [tf] before the glide [j], while there is no sign
of this glide in the surface form. This study aims to investigate counter-bleeding
interaction between the processes responsible for this type of opacity. The data
were analyzed within Harmonic Serialism and Optimality Candidate Chains, as
two frameworks of Serial Optimality, to see which one accounts for the Opacity
observed in the case of Kalhori Kurdish. Data were collected through a 12-hour
corpus of interviews with 15 native speakers of Kalhori Kurdish from
Gilan-e Gharb. After being transcribed, and syllabically and morphologically
segmented, the alternating forms were derived and analyzed within the frameworks.
Given the importance of process ordering in opacity, the results showed that the
sequential application of the processes is not enough for Harmonic Serialism to
explain opacity, and this theory needs to be equipped with a mechanism which is
capable of determining the correct order between processes. Therefore, the
framework of Optimality Candidate Chains was revealed to be able to explain
opacity, due to order-related constraints, commonly known as PREC (A,B), and
representation of candidates in the form of chains. PREC(IDENT [ant] MAXg, 0e) Was
eventually concluded to be dominating *COMPLEX-SYLLABLE, and mandate the

preference of assimilation over deletion in during the derivation of [tfeem].
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1. Introduction
The continuous aspect in Kalhori Kurdish, unlike other Kurdish dialects which mark it with a prefix,
does not have an overt realization and is currently expressed via a zero morpheme. However, this
was not always the case. Based on evidence presented by Fattahi (2022), it has been established that
in the past, the continuous aspect in this dialect was also realized using a prefix, which was
subsequently lost over the course of linguistic change. Traces of it remain in the structure of certain
Kalhori verbs, such as /haten/ ('to come’), /hawerden/ (‘to bring’), and /tyanesen/ (‘to be able’).
Fattahi (2022) hypothesizes that what surfaces as [tja-] in a verb like [tjam] (‘T will come’) is
actually a combination of a prefix and the verb stem. Through a comparison of this form with forms
in Sorani, Ardalani, and llami dialects, as well as intra-linguistic analyses, he concludes that the
consonant [t] in the Kalhori form [tja-] is, in fact, the remnant of the initial consonant of the
erstwhile continuous aspect prefix, which has been voiced, while the vowel [a] is the remnant of the
verb /haten/ (to come’). In another study, Fattahi and Jafari (2025), by examining this class of verbs
in the Kalhori variety of Gilan-e Gharb county, observed that the consonant [t]—previously
identified by Fattahi (2022) as the remnant of the continuous prefix—surfaces as [ff], without the
origin of this change in the verb form being clear. An investigation of the order of processes revealed
that this phenomenon is a type of opacity arising from a counter-bleeding interaction between
deletion and assimilation processes: first, [t] partially assimilates (in place of articulation) to the
following glide, changing to [], and subsequently, the glide itself, which triggered the assimilation,
is deleted in a later stage. Therefore, the present study was resumed with the aim of examining this
phenomenon within the theoretical framework of Serial Optimality Theory to determine which of its
two models—Harmonic Serialism or Optimality Theory-Candidate Chains—provides a better
account of phonological opacity. A secondary objective was to examine the indeterminacy in the
application order of certain processes based on the specific mechanisms and tools of these models
within Optimality Theory. The data were gathered using a corpus-based method comprising 12 hours
of recorded interviews with 15 Kalhori Kurdish speakers from Gilan-e Gharb county. After
transcription and syllabic/morphological segmentation, their alternate forms were derived.
2. Literature Review
Numerous studies have addressed various phonological topics within the framework of Parallel
Optimality Theory; among these are the works of Badakhshan and Zamani (2014), Jam (2017),
Razinejad (2019), Khorram et al. (2023), Fattahi (2023), Jam (2024), Jafari and Fattahi (2024), and
Jafari and Fattahi (2025). Research has also been conducted within the framework of Serial
Optimality Theory, including Fattahi (2014), Fattahi (2022), and Fattahi (2024).
Phonological opacity was first introduced by Kiparsky (1973: 79) with the aim of examining to what
extent the environment for a process can be derived solely from surface forms. He defined opacity as
follows: a phonological rule P, A — B /C __ D, is opaque if one of the following holds:

a) An instance of A occurs in the environment C __ D;

b) An instance of B occurs which was not created by rule P in the environment C __ D;

¢) An instance of B occurs which was created by rule P, but appears in a context other than C __ D.
Fattahi and Javaheri (2024) investigated a type of opacity in Kermanshahi Persian similar to case (b).
They identified an opaque phenomenon where the vowel of the continuous aspect prefix /mi-/
undergoes assimilation with the rounded vowel /o/ of the stem and surfaces as [mo-], even in cases
where the host stem itself contains no rounded vowel.
3. Findings
In the mapping /tjee-em/ — [tfeem], three phonological processes are involved: vowel deletion (of the
suffix), assimilation, and glide deletion. The findings of this study revealed that the deletion of the
suffix vowel, which applies to resolve vowel hiatus, does not follow a fixed order. This means that
the application of this process—without altering the final output—can occur either before both glide
deletion and assimilation, between them, or after both have applied. In contrast, between the
assimilation process and the glide deletion process, only the order of assimilation before deletion
yields the correct linguistic form. Based on this, the analysis of the mapping /tjee-em/ — [tfeem]
began within the framework of the Harmonic Serialism model. The principles
of gradualism and harmonic improvement inherent to this model allowed for the stepwise
application of mappings. Accordingly, the Gen component is only permitted to produce candidates
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that differ from each other by the application of a single process. The discovery of constraints and
their ranking relations showed that the mere step-by-step application of single processes by Gen,
along with the incremental analysis of changes, is insufficient to account for the opacity. In the case
under investigation, this model incorrectly selects *[teem] as the output of the first derivational stage.

Tableau 1: Harmonic Serialism (First Step) — Incorrect Form as the Winner

tjeem *COMPLEX-SYLLABLE MAX s ioe AGREE [ant] | IDENT [ant]
a. fjem *| *

b. tjeem *1 *

c.6" tem *

Subsequently, since Harmonic Serialism failed to provide a correct account of the intended opacity,
it was concluded that mere seriality of processes is insufficient. This model must be equipped with a
mechanism capable of determining the correct order of processes. In this mechanism, constraints of
the type PREC(A,B), serving as ordering constraints, prevent incorrect candidates from being chosen
over correct ones. Furthermore, candidates compete as chains of forms. Therefore, the analyses were
then conducted within the framework of Optimality Theory - Candidate Chains (OT-CC), where, in
addition to individual forms, chains of forms compete with each other. In the tableau obtained via
this method below, the winning candidate results from the correct order of violating the markedness
constraints against feature change for [anterior] (assimilation) and against glide deletion, thereby not
violating the precedence constraint PREC(IDENT[ant], MAX-GLIDE). In contrast, candidate (b), by
attempting to delete the glide before assimilation, violates this constraint and, due to its high ranking,
is eliminated from the competition.
Tableau 2: OT-CC Analysis of PREC(IDENT[ant], MAX-GLIDE) Activity

tjeem/ PREC(IDENT [ant], MAXg 0e) | *COMPLEX-SYLLABLE
a. = [ffeem]

LUMSeq:
<MAXeyne, IDENT [ant] c MAXg, oe >

b. [teem] *W

LUMSeq:

<MAXFUNC1 I\/IA‘XGLIDE>
4. Conclusion

The present study investigated the surface opacity in the form [ffeem] in Kalhori Kurdish. It was first
established that more than one process applies to the underlying form of this verb, including verbal
ending vowel deletion, glide deletion, and partial assimilation. Their order results in surface opacity.
The analyses demonstrated that while Harmonic Serialism effectively models the stepwise nature of
derivation, it does not address the order of process application or account for opacity. This task
requires a mechanism embedded within the Optimality Theory - Candidate Chains model. Thus, it
was determined that this model, by employing a constraint named PREC(IDENT[ant], MAX-GLIDE),
oversees the order of applying assimilation before glide deletion and selects the correct chain of
unfaithful mappings over the incorrect one. Furthermore, it was shown that, unlike Harmonic
Serialism, this model adequately accounts for the indeterminacy in applying verbal ending vowel
deletion. Therefore, it can be concluded that Optimality Theory - Candidate Chains, in contrast
to Harmonic Serialism, successfully accounts for surface opacity as well as indeterminacy in the
order of certain process applications.
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