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Abstract: This paper analyses the case of hiatus resolution in the /e-i/ and /e-ɑ/ environments in tetra-
syllabic words in Persian, within an Optimality-theoretic framework. Hiatus is avoided in Persian by the
insertion of an epenthetic consonant which varies considerably depending on the morpho-phonemic
environment in which hiatus occurs. It is argued that the insertion of [ɟ] as a hiatus-resolving conso-
nant in Persian is historically driven. We follow Naderi and van Oostendorp (2011) in assuming that the
hiatus-resolving [ɟ] is actually a latent segment at the end of bases ending in /e/ – in some words as
a relic from the Middle (Pahlavi) Persian and in others as a matter of analogy – surfacing only in cer-
tain morpho-phonemic contexts. We argue that the two hiatus-resolving consonants realised in an /e-i/
environment in Persian – i.e., the phonetically-driven [ʔ] and the historically-driven [ɟ] – are in comple-
mentary distribution depending on the grammatical class of the output word. Within an OT framework,
we aimed to achieve a unified explanation and a set order of constraints active for hiatus resolution in
the /e-i/ and /e-ɑ/ environments.
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1. Introduction1

Vowel hiatus is generally avoided in Persian by the insertion of an epen-
thetic consonant. This epenthetic consonant varies considerably depending

1 This paper is taken from the first author’s doctoral dissertation under the supervision
of Dr. Aliyeh K. Z. Kambuziya.
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on the morpho-phonemic environment in which the hiatus occurs. In fact,
this variation is to the extent that it is generally argued that there are up
to nine epenthetic consonants in Persian (Sadeghi 2002; Bijankhan 2005,
12–15; Kambuziya 2007, 277–306; inter alia). One of the phonemic envi-
ronments in which consonant epenthesis occurs is an /e-i/ hiatus; that is,
a case where a suffix /-i/ is attached to a base ending in /e/. There are two
derivational suffixes /-i/ in Persian. In fact, there is also a third, inflec-
tional /-i/ (the indefinite marker) which we will not focus on here – as it
applies at the level of syntax and also behaves differently in terms of stress
assignment. Of the two derivational suffixes /-i/, one is an adjectiviser
/-i/ which is attached to (mostly noun) bases to make adjectives; and the
other, a nominaliser /-i/ added to (mostly adjective) bases to make nouns.
Hence the two suffixes are phonologically the same, but behave differently
in terms of the morpho-grammatical functions they have. Examples of the
two suffixes are given below:

(1) Adjectiviser /-i/
/bɑrɑn/ ‘rain’ (n.) + /-i/ → [bɑrɑni] ‘rainy’ (adj.)

(2) Nominaliser /-i/
/χoʃhɑl/ ‘happy’ (adj.) + /-i/ → [χoʃhɑli] ‘happiness’ (n.)

However, these same suffixes when added to bases ending in /e/ create a
hiatus of /e-i/ which is resolved by the insertion of an epenthetic conso-
nant. This epenthetic consonant in the case of an adjective-forming deriva-
tion is a glottal stop [ʔ]. However, the nominaliser /-i/ when suffixed to
bases ending in /e/ gives rise to the emergence of a different epenthetic
consonant, i.e., [ɟ], to resolve this /e-i/ hiatus. This difference in hiatus
resolution is shown in the following examples where the same two suffixes
in (1) and (2) above are added to bases ending in the vowel /e/:

(3) Adjectiviser /-i/ added to bases ending in /e/
/cerɑje/ ‘rent’ (n.) + /-i/ → [cerɑjeʔi] ‘rental’ (adj.)
/setɑre/ ‘star’ (n.) + /-i/ → [setɑreʔi] ‘starlike’ (adj.)
/firuze/ ‘turquoise’ (n.) + /-i/ → [firuzeʔi] ‘turquoise (colour)’ (adj.)

(4) Nominaliser /-i/ added to bases ending in /e/
/ɟorosne/ ‘hungry’ (adj.) + /-i/ → [ɡorosneɟi] ‘hunger’ (n.)
/divɑne/ ‘insane’ (adj.) + /-i/ → [divɑneɟi] ‘insanity’ (n.)
/afsorde/ ‘depressed’ (adj.) + /-i/ → [ʔafsordeɟi]2 ‘depression’ (n.)
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The insertion of a glottal stop [ʔ] in an adjective-forming derivation makes
sense phonetically, since it is the unmarked epenthetic consonant in many
languages (see Kenstowicz 1994, 97; Lombardi 2001b; inter alia), including
a number of other phonetic environments in Persian; e.g., in the beginning
position of the vowel-initial words to provide an obligatory onset in their
phonetic realisations (as already evident in the phonetic realisation of the
last example in (4) above: [ʔafsordeɟi] ‘depression’). The insertion of [ɟ],
however, has more to do with a historical development of Persian – as we
will see below –, rather than being phonetically justified.

In this paper, we shall argue that the two epenthetic consonants dis-
cussed above, i.e., the phonetically-driven [ʔ] and the historically-driven
[ɟ], are in fact in complementary distribution depending on the grammat-
ical class of the output word. Regarding the insertion of [ɟ] in a noun-
forming derivation – and in an /e-ɑ/ environment as discussed later on
– we will follow Naderi and van Oostendorp (2011) in assuming that the
hiatus-resolving [ɟ] is actually a latent segment rather than being a truly
epenthetic consonant; differentiating this, however, from the adjective-
forming derivation in which a glottal stop [ʔ] is epenthesised. Adopting
an Optimality-theoretic framework, we aim to achieve a unified explana-
tion and a set order of conflicting constraints which are active for hia-
tus resolution in the /e-i/ – and the closely related /e-ɑ/ – environment.

2. Background

2.1. Epenthetic consonants in Persian

As briefly stated above, the epenthetic consonants in Persian vary consid-
erably depending on the environment in which the hiatus occurs. Sadeghi
(2002) in a detailed discussion of vowel hiatus and epenthetic consonants
in Persian, divides the epenthetic consonants of the language into two main
groups; the first are the purely phonetic epenthetic consonants such as [h],
[ʔ], [j] and [w]; and the second group are those which are epenthesised
in specific morpho-phonetic contexts. He mentions [ɟ], [j], [t], [d], [Ã] and
[v] as instances of the epenthetic consonants of the second group. Sadeghi
(2002) also discusses some historical considerations surrounding the nature

2 In their phonetic realisations, all Persian syllables are considered to have an onset
consonant. In cases where there is no onset in the underlying form, a glottal stop [ʔ]
is inserted. This is argued to hold true at least for the formal pronunciation of words
in isolation.
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of the morpho-phonetic epenthetic consonants including [ɟ], which we will
get back to shortly in the following section.

Bijankhan (2005) in a discussion on hiatus resolution in Persian ar-
gues that the question as to what consonant is inserted between the two
adjacent vowels depends largely on the syntactic category of the main
morpheme – i.e., the root (ibid., 14). He points out that in all cases of
morpheme-boundary epenthesis, the final vowel in the first morpheme and
the beginning vowel of the second morpheme create a hiatus which is then
resolved by the insertion of a consonant so that the phonetic realisation of
the words accord with the syllabic structure of Persian: that every syllable
needs to start with a consonant (ibid., 15). He maintains that it is not
possible to define a single morpho-phonological rule to cover all cases of
consonant epenthesis without taking into account the syntactic category
of the root (ibid.).

Kambuziya (2007, 277–306) also addresses the different types of epen-
thetic consonants in Persian under separate sections as “glottal stop epen-
thesis”, “glide epenthesis”, and “floating segments”. When discussing float-
ing segments, she argues that in some cases when certain vowel-final roots
in Persian are placed adjacent to another vowel, to resolve hiatus, a conso-
nant is inserted whose features do not match the features of the adjacent
vowels. Referring to some historical facts concerning the existence of seg-
ments [ɟ] and [j] in the final position of these groups of words at an earlier
stage, she postulates that these consonants can best be regarded as float-
ing segments in present-day Persian surfacing only in certain derivations
(ibid., 296–303).

Naderi and van Oostendorp (2011) in a study of the number of epen-
thetic consonants in Persian argue that it is possible to reduce this number
to three, i.e., the glottal stop [ʔ] and the two glides [j] and [w]. They anal-
yse the glottal stop [ʔ] as the emergence of the unmarked, and assert that
glottal stop is the pure phonological, syllabification-driven epenthetic con-
sonant in Persian (2011, 153). They further argue that [ɟ], and also [j] (be-
fore the Ezafe-marker), can be better analysed as “latent segments” which
have segmental features but lack a root node. We shall take a closer look
at this assumption about the hiatus-resolving [ɟ] in the following section,
and in section 4 when discussing [ɟ]-epenthesis in noun-forming derivations
(section 4.1.2).
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2.2. [ɟ] as an epenthetic consonant?

Assuming [ɟ] as an epenthetic consonant can be problematic for a number of
reasons. First of all, as Naderi and van Oostendorp (2011, 160) observe, [ɟ]
is a highly marked consonant in the hierarchy of place markedness (Prince
& Smolensky 2004) given in (5), and hence highly improbable to occur as
an epenthetic consonant.

(5) Coronal Unmarkedness (Prince & Smolensky 2004, 213)
Do not have a place of articulation other than coronal.
*LAB, *DOR ≫ *COR

Furthermore, the occurrence of [ɟ] as a hiatus-resolving segment is – as we
shall see below – “morphologically restricted, so there should be a morpho-
phonological process which enforces its emergence and not a purely phono-
logical one” (Naderi & van Oostendorp 2011, 160).

The morpho-phonological contexts in which [ɟ]-epenthesis generally
occurs are limited to the three cases of suffixation sketched below:

(6) Nominaliser /-i/ added to a base ending in /e/
/ɟorosne/ ‘hungry’ (adj.) + /-i/ → [ɡorosneɟi] ‘hunger’ (n.)

(7) Pluraliser /-ɑn/ added to a base ending in /e/
/setɑre/ ‘star’ (n.) + /-ɑn/ → [setɑreɡɑn]3 ‘stars’ (n.)

(8) Adverbialiser /-ɑne/ added to a base ending in /e/
/baÙÙe/ ‘child’ (n.) + /-ɑne/ → [baÙÙeɡɑne] ‘childishly’ (adv.)

That means: phonetically, [ɟ]-epenthesis is limited to the /e-i/ and /e-ɑ/
environments; and morphologically, it is limited to the three types of suf-
fixation listed above.

Before moving on to the discussion of the historical drive for [ɟ]-
epenthesis, however, a few points should be clarified about the suffixations
sketched above in (6) to (8). Given the fact that the emergence of [ɟ] is lim-
ited to these three types of suffixation, it would be tempting to assume that
the epenthetic consonant [ɟ] may actually belong to the respective suffixes
rather than being inserted or belonging to the root words as a latent seg-
ment; that is, to argue that [ɟ], as part of the suffixes realised as allomorphs

3 In this paper, the palatal stops /ɟ/ and /c/ are taken to be underlying phonemes in
the Persian sound system, only occurring as allophones [ɡ] and [k] before back vowels
in their phonetic realisations.
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[-ɟi], [-ɟɑn] and [-ɟɑne], respectively, surfaces only when these suffixes are
added to bases ending in a vowel, in order to avoid the resulting hiatus.
This assumption is ruled out, however, since the same suffixes when added
to bases ending in a different vowel (other than /e/), do not trigger the
emergence of [ɟ] to resolve the hiatus; rather, in such cases it is the glottal
stop [ʔ] or one of the glides – [j] or [w] – which is epenthesised/formed to
resolve the hiatus. This can be seen in the following groups of examples
in (9) to (11), where the same suffixes are added to bases ending in a
different vowel:

(9) Nominaliser /-i/ added to bases ending in /ɑ/ or /u/
/nɑbinɑ/ ‘blind’ (adj.) + /-i/ → [nɑ.bi.nɑ.ʔi]4 ‘blindness’ (n.)
/tavɑnɑ/ ‘capable’ (adj.) + /-i/ → [ta.vɑ.nɑ.ʔi] ‘capability’ (n.)
/rɑhnamɑ/ ‘guide’ (n.) + /-i/ → [rɑh.na.mɑ.ʔi] ‘guidance’ (n.)
/ʃacibɑ/ ‘patient’ (adj.) + /-i/ → [ʃa.ci.bɑ.ʔi] ‘patience’ (n.)
/tondχu/ ‘irascible’ (adj.) + /-i/ → [tond.χu.ʔi] ‘irascibility’ (n.)

(10) Pluraliser /-ɑn/ added to bases ending in /u/ (Kambuziya et al. 2017, 388)
/ɑhu/ ‘deer’ (n.) + /-ɑn/ → [ʔɑ.ho.wɑn] ‘deers’
/abru/ ‘eyebrow’ (n.) + /-ɑn/ → [ʔab.ro.wɑn] ‘eyebrows’
/bɑzu/ ‘arm’ (n.) + /-ɑn/ → [bɑ.zo.wɑn] ‘arms’
/bɑnu/ ‘lady’ (n.) + /-ɑn/ → [bɑ.no.wɑn] ‘ladies’
/ɟisu/ ‘hair’ (n.) + /-ɑn/ → [ɟi.so.wɑn] ‘hair’

(11) Adverbialiser /-ɑne/ added to bases ending in /i/ or /u/
/muzi/ ‘insidious’ (adj.) + /-ɑne/ → [mu.zi.jɑ.ne] ‘insidiously’ (adv.)
/nɑʃi/ ‘awkward’ (adj.) + /-ɑne/ → [nɑ.ʃi.jɑ.ne] ‘awkwardly’ (adv.)
/maχfi/ ‘secret’ (adj.) + /-ɑne/ → [maχ.fi.jɑ.ne] ‘secretly’ (adv.)
/dʒɑdu/ ‘magic’ (n.) + /-ɑne/ → [dʒɑ.do.wɑ.ne] ‘magically’ (adv.)

In the examples in (9), the nominaliser /-i/ is suffixed to bases ending in
vowels /ɑ/ and /u/, and this has given rise to the insertion of a glottal stop
[ʔ] to resolve the resulting hiatus. In the examples in (10) the plural suffix
/-ɑn/ is added to noun bases ending in /u/, triggering the epenthesis of the
corresponding back glide [w] between the two vowels to avoid hiatus, and
this back glide insertion generally causes the vowel /u/ to change (shorten)
into [o] (Kambuziya et al. 2017, 388). And lastly, in the examples in (11) the

4 These nouns are alternatively pronounced with a glide [j], instead of the glottal stop
[ʔ] – especially in connected causal speech –, as a result of assimilation to the following
vowel [i]; e.g., [nɑ.bi.nɑ.ji], [ta.vɑ.nɑ.ji], etc.
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adverbialiser /-ɑne/ is suffixed to bases ending in /i/ and /u/, respectively,
again triggering the epenthesis of the corresponding glides – i.e., the front
glide [j] after /i/ (for the first three examples) and the back glide [w] after
/u/ (the fourth example). As can be seen, in none of these cases [ɟ] is
epenthesised to resolve the resulting hiatus; and this hence rules out the
assumption that [ɟ] could actually be part of the three suffixes which are
realised as allomorphs [-ɟi], [-ɟɑn] and [-ɟɑne], repectively, when suffixed to
bases ending in vowels. In fact, all the cases of hiatus resolution observed
in the examples in (9) to (11) – i.e., the epenthesis of [ʔ] or the glides [j]
or [w] – are phonetically justified, unlike the occurrence of [ɟ] – in (6) to
(8) – which is a highly marked consonant and hence very improbable to
occur as an epenthetic consonant.

The emergence of [ɟ] in contemporary Persian as a hiatus-resolving
consonant in a limited set of morpho-phonemic contexts relates back to
a historical development of the language. The point is that at an earlier
stage of the language – in Middle (Pahlavi) Persian – nearly all the words
ending in /e/ today, had the consonant [ɟ] as their ending (Sadeghi 2002);
for example, the word /bande/ ‘servant’ was pronounced [bandaɟ] in Middle
Persian (ibid.). This consonant has gradually been deleted from the end
position of such words and in their today’s realisations these words are not
pronounced with a [ɟ] at the end. However, unlike the simple singular form
of the words which have lost their [ɟ] at the end position, in cases where
this sound had been used in the middle of the word – in plural suffixation
or in noun-forming derivation – there has been no deletion and the derived
forms like [bandaɟih] ‘servitude’ and [bandaɡɑn] ‘servants’ continued to be
pronounced with that [ɟ] (Sadeghi 2002). However, this fact is concerned
with a non-exhaustive set of words which end in /e/ in their present-day
pronunciation. What is happening today is actually a matter of analogy:
Persian speakers seem to assume by analogy that [ɟ] is latently present in
any word that ends in /e/ in Modern Persian and do insert a [ɟ] in their
word-forming practices in specific morpho-phonemic contexts.

As Sadeghi (2002) observes, the use of [ɟ] in these specific contexts is
clearly analogical and it even encompasses Arabic loanwords as well, as
seen in the following examples:

(12) Nominaliser /-i/ added to bases of Arabic origin ending in /e/
/masχare/ ‘ridiculous’ (adj.) + /-i/ → [masχareɟi] ‘ridiculousness’ (n.)
/talabe/ ‘student’ (n.) + /-i/ → [talabeɟi] ‘studentship’ (n.)
/hɑmele/ ‘pregnant’ (adj.) + /-i/ → [hɑmeleɟi] ‘pregnancy’ (n.)
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We thus assume this final [ɟ] to be a latent segment in all words ending in
/e/ in Modern Persian, surfacing only in a limited set of morpho-phonemic
contexts as listed in (6) to (8) above. We follow Naderi and van Oostendorp
(2011) in adopting Zoll’s theory of subsegmental representation of latent
segments. Zoll (2001, 47) suggests that “latent segments can be seen as a
species of floating features, distinguished from full segments by the absence
of a root node”. She argues in favour of representing floating features and
latent segments uniformly as subsegments, distinguished from segmental
units by the fact that “segments are immediately syllabifiable while subseg-
ments require the addition of a root node in order to be parsed” (ibid., 48).
Zoll views the differences among subsegments to derive from the source of
the inserted root node: “In the case of surface dependent features, an ex-
isting segment provides the appropriate anchor, while for latent segments
a new root node is epenthesised to host the feature” (idem.).

3. Method

Following this background, this paper aims to analyse the process of hiatus
resolution in Persian in the /e-i/ – and the closely related /e-ɑ/ – envi-
ronment, within an Optimality-theoretic framework. The data include the
set of Persian tetrasyllables which display the aforementioned hiatus in
morpheme-boundary positions. However, this choice does not imply that
there is anything special about this set of words in terms of their hiatus-
resolving processes; rather, the reason only being that this study is part of a
larger project which examines the phonotactic constraints of tetrasyllables
in Persian. The words were extracted from a contemporary Persian dictio-
nary (Moshiri 2009), and sorted in a Microsoft Office Excel worksheet with
all their phonological and morphological information subsequently added.
A total of 112 words displaying the aforesaid hiatus in morpheme-bound-
ary positions (all in their final syllable) were then identified. The data are
referred to in the course of analysis as examples and as supporting evidence
for the claims made in the study.

We adopt a constraint-based Optimality-theoretic framework in our
analyses (Prince & Smolensky 2004; McCarthy 2008). The constraints used
in the paper are each defined in the relevant sections when first used in
the analyses and in the tableaux.
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4. Analysis and discussion

In what follows, the cases of hiatus resolution in Persian in the /e-i/ and
/e-ɑ/ environments are discussed in turn. For the ease of analysis, the
discussions are presented in separate subsections.

4.1. Hiatus resolution in the /e-i/ environment
4.1.1. [ʔ]-epenthesis in adjective-forming derivation
As already alluded to in the introduction, in adjective-forming derivations,
in an /e-i/ environment a glottal stop [ʔ] is inserted to resolve the hia-
tus. This is in line with the fact that [ʔ] is a highly unmarked epenthetic
consonant cross-linguistically. Lombardi (2001b) explains the unmarked
behaviour of glottal stop by extending the place markedness hierarchy
proposed by Prince and Smolensky (2004) reproduced in (5) to include
the pharyngeal place of articulation. In her discussion, “it is assumed that
glottal stop has pharyngeal place (McCarthy 1994)” (Lombardi 2002, 4)
and the subordinate feature [+glottal]. Lombardi adds pharyngeal place
of articulation to the previous hierarchy as the least marked place:

(13) *LAB, *DOR ≫ *COR ≫ *PHAR

Then, to avoid the false prediction of highly marked pharyngeals like [ʕ]
in epenthesis, she further assumes that “in the case of pharyngeals it is
the ranking *[-glottal] ≫ *[+glottal] which makes the true pharyngeals
marked.” (ibid., 5).

Using the same hierarchy of place markedness given in (13) we can
analyse the optimal output for a typical adjective ending in an /e-i/ hia-
tus. Tableau 1 illustrates the evaluation for the input adjective /setɑre[ɟ]-i/5
‘starlike’. The other constrains used in the tableau are defined below (Mc-
Carthy 2008):

(14) ONSET
Assign one violation mark for every onsetless syllable.

(15) MAX
Assign one violation mark for every input segment that does not have an output
correspondent. (No deletion)

5 Following the discussion in the previous section, we assume the subsegment [ɟ] to be
latently present at the end of words ending in /e/ in Modern Persian. We indicate
the latent status of this segment by using superscripts [ɟ].
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(16) DEP
Assign one violation mark for every output segment that does not have an input
correspondent. (No epenthesis)

Following our discussion in the previous section on considering the final
[ɟ] as a subsegment, we also need to introduce a subsegmental faithfulness
constraint which encourages the realisation of subsegments in the output.
This faithfulness constraint is defined below (Zoll 2001, 60):

(17) MAX(subseg)
Assign one violation mark for every subsegment in the input that does not have a
correspondent in the output.

However, this constraint should be crucially dominated in Persian to ensure
that a subsegmental [ɟ] does not surface unless a higher-ranked constraint
forces it (Naderi & van Oostendorp 2011, 161).

(18) Tableau 1. Evaluation tableau for the input adjective /setɑre[ɟ]-i/ ‘starlike’

In Tableau 1 above, the undominated constraint ONSET is ranked highest,
since in Persian every syllable in phonetic realisation needs to have an
obligatory onset. Of the two faithfulness constraints MAX and DEP, MAX is
ranked higher since Persian resorts to epenthesis, rather than deletion, to
resolve a case of hiatus in the output. The place markedness constraints
are ranked in the order given in (13), in between the faithfulness constrains
to give us the correct optimal output [se.tɑ.re.ʔi]. Finally, the above-in-
troduced faithfulness constraint MAX(subseg) is ranked low enough to en-
sure that a subsegment [ɟ] never surfaces in the output unless a higher-
ranking constraint forces it. The two low-ranked faithfulness constraints
MAX(subseg) and DEP are equally dominated in Persian and there is no
direct ranking argument to position one higher than the other (and hence
the dotted line).

Tableau 1 can be compared with Tableau 2 below which evaluates the
optimal output for the simple noun /setɑre[ɟ]/ ‘star’ with a latent [ɟ] at
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the end which never gets a chance to surface with this order of conflicting
constraints.

(19) Tableau 2. Evaluation tableau for the input noun /setɑre[ɟ]/ ‘star’

Thus far in our analysis, we did not have the need to resort to mor-
pheme-specific constraints since the epenthesis of a glottal stop [ʔ] is pho-
netically justified cross-linguistically and the universal constraints used in
the above analyses suffice to give us the correct optimal output in an ad-
jective-forming derivation with /-i/.

4.1.2. [ɟ]-epenthesis in noun-forming derivation
An explanation for the epenthesis of [ɟ] is less straightforward, however.
We followed Naderi and van Oostendorp (2011) in assuming that the epen-
thetic [ɟ] is actually a latent segment which surfaces only in specific cases
when needed to resolve a hiatus. Naderi and van Oostendorp (2011, 160)
propose morpheme-specific alignment constraints of the type given below
to allow for the latent [ɟ] to be parsed only in relevant morpho-phonemic
contexts. What they do not note, however, is the fact that the adjectiviser
/-i/ and the nominaliser /-i/ behave differently in terms of whether they
trigger this latent [ɟ] to be parsed in respective derivations. Here, the mor-
pheme-specific constraint covering the derivational suffix /-i/ is reproduced
below with slight modification to include only a nominaliser /-i/, and not
the adjectiviser /-i/.

(20) ALIGN-RIGHT(-inom, base)
Assign one violation mark for every segment intervening between the nominaliser -i
and the right edge of the base.

We still need a new faithfulness constraint whose conflict with the sub-
segmental faithfulness constraint in (17) – i.e., MAX(subseg) – determines
whether the subsegment should be realised or not. This faithfulness con-
straint (Zoll 2001, 66) is defined below:
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(21) DEP(base)
Assign one violation mark for every output base node that does not have an input
correspondent.

As already discussed above, MAX(subseg) is crucially dominated in Persian
to ensure that a subsegmental [ɟ] never surfaces unless a higher-ranked con-
straint forces it. Accordingly, the morpheme-specific ALIGN-R(-inom, base)
and the faithfulness constraint DEP(base) should both be ranked higher
than MAX(subseg) in Persian to give us the optimal output in a noun-
forming derivation:

(22) ALIGN-R(-inom, base), DEP(base) ≫ MAX(subseg)

In Tableau 3, the input noun /divɑne[ɟ]-i/ ‘insanity’ is evaluated based on
the ranking of the conflicting constraints defined above:

(23) Tableau 3. Evaluation tableau for the input noun /divɑne[ɟ]-i/ ‘insanity’

Again, Tableau 3 above is comparable with the following tableau which
evaluates the adjective form /divɑne[ɟ]/ ‘insane’. In Tableau 4, ALIGN-
R(-inom, base) constraint becomes inactive since there is no noun-forming
derivation. In this case, DEP(base) correctly decides on the optimal output
[di.vɑ.ne].

(24) Tableau 4. Evaluation tableau for the input adjective /divɑne[ɟ]/ ‘insane’

In the next section, we shall analyse the occurrence of [ɟ] as a hiatus-
resolving consonant in the /e-ɑ/ environment.
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4.2. Hiatus resolution in the /e-ɑ/ environment
4.2.1. [ɟ]-epenthesis in plural formation
Another related morpho-phonemic environment in which [ɟ] emerges is an
/e-ɑ/ hiatus, resulting from two types of suffixation defined in (7) and (8)
above – i.e., the plural suffixation and the adverbial suffixation. Below are
examples of plural suffixation with /-ɑn/ resulting in an /e-ɑ/ hiatus:

(25) Pluraliser /-ɑn/ added to bases ending in /e/
/setɑre/ ‘star’ (n.) + /-ɑn/ → [setɑreɡɑn] ‘stars’ (n.)
/fereʃte/ ‘angel’ (n.) + /-ɑn/ → [fereʃteɡɑn] ‘angels’ (n.)
/parande/ ‘bird’ (n.) + /-ɑn/ → [parandeɡɑn] ‘birds’ (n.)
/divɑne/ ‘insane’ (adj.) + /-ɑn/ → [divɑneɡɑn] ‘the insane’ (n.)

The same argument made in previous sections about a latent [ɟ] being
present as a subsegment at the end of these words applies here. We need
another morpheme-specific constraint to cover this pluraliser suffix and to
ensure that the latent [ɟ] emerges in the right context. This constraint is
defined below (Naderi & van Oostendorp 2011, 160):

(26) ALIGN-RIGHT(-an, base)
Assign one violation mark for every segment intervening between the pluraliser -an
and the right edge of the base.

Tableau 5 evaluates the optimal output for the input plural noun /setɑre[ɟ]-
ɑn/ ‘stars’. The morpheme-specific constraint in this case is the ALIGN-
RIGHT(-an, base) constraint since the alignment concerns a plural suffixa-
tion.

(27) Tableau 5. Evaluation tableau for the input noun /setɑre[ɟ]-ɑn/ ‘stars’

4.2.2. [ɟ]-epenthesis in adverb-forming derivation
The last morpho-phonemic context to be discussed here is an adverbial
suffixation resulting in an /e-ɑ/ hiatus. The following examples show the
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adverbialiser /-ɑne/ suffixed to bases ending in a consonant – /sabur/
‘patient’ – and another one ending in /e/ – /baÙÙe/ ‘child’:

(28) Adverbialiser /-ɑne/ added to bases ending in a consonant (/sabur/) and in /e/
(/baÙÙe/)
/sabur/ ‘patient’ (adj.) + /-ɑne/ → [saburɑne] ‘patiently’ (adv.)
/baÙÙe/ ‘child’ (n.) + /-ɑne/ → [baÙÙeɡɑne] ‘childishly’ (adv.)

As can be seen, in /baÙÙe-ɑne/ a root-final latent segment [ɟ] surfaces again
to resolve the hiatus – which is realised here as a velar [ɡ] before the back
vowel [ɑ]. The last morpheme-specific constraint needed to account for the
realisation of the latent [ɟ] – and not any other epenthetic segment, like [ʔ]
– in an adverbial suffixation is defined below (Naderi & van Oostendorp
2011, 160):

(29) ALIGN-RIGHT(-ane, base)
Assign one violation mark for every segment intervening between the adverbialiser
-ane and the right edge of the base.

Tableau 6 evaluates the optimal output for the input adverb /baÙÙe[ɟ]-
ɑne/. The morpheme-specific constraint used this time is ALIGN-RIGHT
(-ane, base) since the alignment is concerned with an adverbial suffixation
with /-ɑne/.

(30) Tableau 6. Evaluation tableau for the input adverb /baÙÙe[ɟ]-ɑne/ ‘childishly’

5. Conclusion

In this paper, we argued that the insertion of [ɟ] as a hiatus-resolving
consonant in Persian is historically driven. We followed Naderi and van
Oostendorp (2011) in assuming that the hiatus-resolving [ɟ] is actually
a latent segment at the end of bases ending in /e/ – in some words as
a relic from the Middle (Pahlavi) Persian and in others as a matter of
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analogy –, surfacing only in certain morpho-phonemic contexts. Phoneti-
cally, [ɟ]-epenthesis is limited to the /e-i/ and /e-ɑ/ environments. Mor-
phologically, it is limited to the three types of suffixation sketched in (6)
to (8); namely, noun-forming derivation with /-i/, plural formation with
/-ɑn/, and adverb-forming derivation with /-ɑne/. Within an Optimality-
theoretic framework, we tried to achieve a unified explanation and a set
order of constraints active for hiatus resolution in the /e-i/ and /e-ɑ/ en-
vironments.

The overall ranking of the constraints discussed throughout this paper
and used in the tableaux is given in (31):

(31) ONSET ≫ MAX ≫ ALIGN-R(-inom, base), ALIGN-R(-an, base), ALIGN-R(-ane, base),
DEP(base) ≫ *LAB, *DOR ≫ *COR ≫ *PHAR ≫ MAX(subseg), DEP

It was argued that the two hiatus-resolving consonants realised in an /e-i/
environment in /-i/-suffixation – i.e., the phonetically-driven [ʔ] and the
historically-driven [ɟ] – are in fact in complementary distribution depend-
ing on the grammatical class of the output word. The hiatus-resolving [ɟ]
emerges with the nominaliser /-i/ in a noun-forming derivation, while [ʔ] is
epenthesised in an adjective-forming derivation with the adjectiviser /-i/.
Out of the 112 Persian tetrasyllables in our data set which displayed the
/e-i/ hiatus in morpheme-boundary positions (all in their final syllable),
106 words were nouns ending in an [_eɟi] sequence in their phonetic reali-
sations, and the rest were adjectives all ending in an [_eʔi] sequence. The
low number of adjectives relative to nouns can be attributed to the fact
that adjective-forming via the adjectiviser /-i/ is a highly regular process
in Persian and the adjective forms made this way do not generally need to
have separate entries in a dictionary. Nonetheless, what is evident is that
the two hiatus-resolving consonants are in complementary distribution de-
pending on whether the output word is a noun or an adjective.

The very few – non-tetrasyllabic, and hence not included in our data
– irregular forms like [χɑneɟi] ‘homemade, domestic’ or [sɑχteɟi] ‘fictitious’
count as exceptions to the generalisation made above and the overall
ranking given in (31), since they resolve in an [_eɟi] sequence and yet
they function as adjectives in contemporary Persian;6 as in the phrases
[ɢazɑje χɑneɟi] ‘homemade food’ or [hovijjate sɑχteɟi] ‘fictitious identity’.
However, in the data under focus in our study – i.e., the Persian tetra-

6 It can be argued that [sɑχteɟi] is both a noun and an adjective in contemporary
Persian. As a noun, it means ‘the state of being structured; structuredness’. However,
in everyday language it is mostly used as an adjective meaning ‘fictitious’.
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syllables – all the instances having an /e-i/ hiatus indicate a unified pat-
tern in their phonetic realisations so that the words ending in an [_eɟi] se-
quence represented nouns and the ones ending in [_eʔi] were all adjectives.
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