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1 Introduction 

The quality of a language’s epenthetic vowel is notoriously hard to predict. For instance, 

within the Semitic language family, Modern Hebrew (MH), Palestinian Arabic (PA) and the 

Jewish Neo-Aramaic of Sulemaniyya exhibit the widespread system of five vowel qualities 

/a,u,i,e,o/. Yet for MH the epenthetic vowel quality is [e] (Bolozky 1991), for PA it is [i] (e.g. 

Hall 2017) and for Sulemaniyya Neo-Aramaic it is a non-lexical quality [ə] or [ɪ] (Khan 

2004:58). This squib is concerned with the quality of epenthetic vowels in systems like MH or 

PA, in which it is identical to that of one of the lexical vowels. The analysis focuses on MH, 

relating the weakness of the lexical vowel /e/ to its selection as the non-lexical epenthetic 

vowel of the language. The following cross-linguistic claim is made: 

(1) Claim 

If a lexical vowel /α/ exhibits weakness, and the quality of epenthesis is selected from 

among the lexical vowels, then the quality of epenthesis will be [α]. 

This parallelism, it will be shown, follows from the novel manner of encoding lexical 

weakness proposed in Smolensky & Goldrick (2016). Instead of constraints targeting specific 

segments, the segments themselves are lexicalized with lower “activity levels”. A segment 

with lower-than-normal activity level is less costly to delete than a segment with normal 

activity level. For the same reason, as I show, it is also less costly to insert. 

Alongside the general point in (1), light is shed on two issues that are more specific to MH. 

First, given the specific manner in which MH phonology came into existence, how was the 

quality of epenthesis stabilized? Second, why is the regular syncope of lexical /a/ more 

limited in its distribution than that of lexical /e/?  



The next section briefly describes the birth of MH as a vernacular. Section 3 presents the 

data and the analysis within the framework of Gradient Harmonic Grammar (Smolensky & 

Legendre 2006). Section 4 concludes the squib with a wider perspective, including a 

discussion of competing accounts.  

 

2 The birth of Modern Hebrew phonology 

Herbew is a Semitic language originally spoken in the region referred to today as Israel and 

Palestine. A literary form of that language has been preserved in the Hebrew Bible. Its use as 

a vernacular died out around the 2
nd

 century CE (Cooper 1990:12). Throughout history, Jews 

in different parts of the world, including the small community in Palestine, spoke either the 

local language or a community-specific vernacular (or both), always involving many words of 

Hebrew origin. At the same time, they continued to use Hebrew as a language of prayer, 

scholarship and as a lingua franca between communities (Rabin 1999). Importantly, when 

Hebrew was uttered in any of these contexts, the phonology of the community’s vernacular 

determined how a word would be pronounced (see below).  

Beginning in the second half of the 19
th

 century, the Zionist movement strove to establish a 

national home for the Jewish people in the region mentioned above. Jews from Eastern 

Europe began immigrating to the region. Reviving Hebrew as a vernacular became one of the 

goals of the movement. But what pronunciation would it take? 

At the time of the arrival of the Zionist immigrants, two major traditional pronunciations of 

Hebrew co-existed in Palestine: the Yiddish tradition and the Sephardic tradition.
1
 The 

immigrants were clearly more familiar with the Yiddish tradition. MH, which emerged from 

the re-vernacularization process, exhibits a phonology that is contained within the phonology 

of Yiddish: no pronunciation exists in MH which was not possible in Yiddish. However, for 
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reasons that are beyond the scope of this squib, the underlying identity of the segments of the 

Sephardic tradition has “prevailed” (as did its stress pattern).  

To illustrate, the biblical orthography in (1a) indicated an initial pharyngeal, two different 

low, back vowels, and final stress.
2
 In the Yiddish tradition, under the influence of Yiddish, 

the pharyngeal was performed as a uvular, stress was penultimate and post-tonic low vowels 

reduced to [ə]. As shown by the comparison to (1b), the symbols <ɔ> and <a> were 

pronounced differently. In the Sephardic tradition, in contrast, the symbols <ɔ,a> were both 

performed as [a]. The pharyngeal was preserved under the influence of Arabic. Stress, too, 

followed the rules dictated by the text. In MH, the Sephardic pronunciation was preserved if 

Yiddish phonology allowed for it. Thus, Yiddish allowed for [a], [t], final stress and non-

reduced vowels, and so these were admitted; it did not allow for a pharyngeal [ħ], and so MH 

ended up with the Yiddish interpretation of <ħ>, namely [χ]. Thus, it might be summarized 

that MH ended up with the underlying representations of the Sephardic traditions, as 

constrained by the phoneme inventory of Yiddish. 

(1) Pronunciations of text in Yiddish, Sephardic traditions and MH 

Orthography a. <ħɔʃáv> b. <náħaθ> c. <b
ə
riħɔ́>  d. <ʕɔm

ə
lú> e. <m

ə
luχɔ́> 

Yiddish [χɔ́ʃəv] [náχəs] [bʁíχə] [ɔ́mlu] [məlúχə] 

Sephardic [ħaʃav] [náħat] [beriħá] [ʕamelú] [meluχá] 

MH [χaʃáv] [náχat] [bʁiχá] [amlú] [meluχá] 

 ‘he thought’ ‘comfort’ ‘escape’ ‘they toiled’ ‘kingship’ 

 

An exception to that generalization is the treatment of the orthographic symbol I transliterated 

as <
ə
>. This symbol is known as [ʃvɔ] in Yiddish and [ʃeva] in Sephardic. In the Sephardic 

tradition, the realization patterns of this symbol was quite complex: it was realized, as [e], 

between any two initial consonants (1c) and in the position of a syncopated vowel (1d, which 

is related to <ʕɔmal> ‘he toiled’). In most other environments, it was left unrealized. 
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Crucially, this distribution did not replicate the phonology of any of the native vernaculars of 

Sephardic Jews. For instance, in North African Arabic or Judeo-Spanish, the two languages 

that most influenced this tradition, initial clusters such as [br] were permitted, as were most 

medial CC clusters. The quality [e] is nevertheless predictably similar to that of the epenthetic 

vowel of Judeo-Spanish (inserted, for instance, before initial sC clusters, Bradley 2009). 

The treatment of the [ʃvɔ] in Yiddish was much more straightforward. It was treated as the 

absence of a vowel and pronounced only when sonority considerations required it. The 

clusters in (1c,d) are pronounceable in Yiddish and so did not require the realization of <
ə
>. 

But [ml] in (1e) is an illicit initial cluster according to the phonology of Yiddish, and so <
ə
> 

was pronounced. In such cases, the quality of the vowel was that of the epenthetic vowel of 

Yiddish [ə] (e.g. /mɔtl̩+n/ => [mɔtlən] ‘Motl.ACC’, cf. [juŋgn̩] ‘Jung.ACC’, Jacobs 2005).  

The treatment of the <
ə
> sign as epenthetic made its way into MH. As can be seen in (1), it 

is realized exactly where it was realized in the Yiddish tradition. However, its quality is not 

that of Yiddish [ə], but that of the Sephardic tradition [e] (1e). Nowadays, the fact that [e] is 

the epenthetic vowel of MH is apparent also in configurations other than the ones in (1). For 

instance, this vowel surfaces to avoid derived geminates, e.g. /ʃamat+t/ => [ʃamát-et] ‘you(F) 

dropped’ (cf. [ʃamaʁ-t] ‘you(F) kept’) and /ʃalal+u/ => [ʃalelu] ‘they ruled out’ (cf. /ʃalaχ+u/ 

=> [ʃalx-u] ‘they sent’). It also repairs impossible syllabifications in loanword, e.g. [lúveʁ] 

‘louvre’ (< French [luvʁ]) or [pópkoʁen] ‘popcorn’ (< English [pɑpkorn]). 

But is the epenthetic quality in MH [e] because the Sephardic pronunciation of <
ə
> was 

[e]? There is reason to doubt this logic. First, because as explained <
ə
> was not really treated 

as epenthetic in the Sephardic tradition. Second, and more importantly, given that MH treated 

<
ə
> like the absence of a vowel, the MH [e] in this position must be the result of a 

phonological process. But MH took from Sephardic only the lexical quality of segments; the 

phonology of the language, as illustrated by its treatment of pharyngeals for instance, is 



restricted by that of Yiddish. The Yiddish system produces [ə] as its epenthetic vowel. If so, 

why did MH end up using another epenthetic quality? 

In the next section, I will claim that the epenthetic quality of MH in fact did not come from 

the Sephardic tradition; it emerged from within the language. 

 

3 Analysis: Modern Hebrew V-Ø alternations and the epenthetic [e] 

Of the five lexical vowels of MH /i,u,o,a,e/, only the three non-high vowels alternate with Ø. 

Among these, /a,e/ do so more widely than /o/, which will be ignored here. Both /a,e/ undergo 

syncope in the verbal system in medial open syllables (2a,b). However, only /e/ also 

undergoes it in the same position in participles (compare 2c and 2d).
3
  

(2) Lexical /a,e/ alternate with Ø  

 PAST      PARTICIPLE  

 3MSG 3PL      3MSG 3PL  

a. dubaʁ dubʁ-u ‘talk.PASS’    c. me-dubaʁ me-dubaʁ-im ‘talk.PASS’ 

b. dibeʁ dibʁ-u ‘talk’    d. me-dabeʁ me-dabʁ-im ‘talk’ 

 

That /a/ is more resistant to syncope than /e/ is also apparent in the lexical distribution of the 

two vowels. Many nominal templates involve /a/ in syncope-prone initial and/or medial open 

syllables (e.g. QaTVL, QiTaLon, QaTaLa), but no template exists with /e/ in such a position 

(e.g. *QeTaL, *QaTeLa). 

The different degrees of resistance of vowels to syncope can be captured by positing, 

alongside a pressure to syncopate, vowel-specific faithfulness constraints. For instance, Bat-El 

(2008) posits a constraint MAXV[+HIGH] to express the resistance of /i,u/ to syncope. Such 

constraints, however, cannot explain why the least resistant vowel is also the one inserted in 

epenthesis. Another option is constraints against specific features (Lombardi 2003) or specific 

sonority levels in prominent or non-prominent prosodic positions (De Lacy 2006). Such an 

                                                           
3
 For more on V-Ø alternations in MH, see Bat-El (2008) and Author (0000). 



approach can relate epenthesis and vocalic weakness; I will return to it in the conclusion. 

Here I would like to present another alternative, which encodes weakness in the lexical 

representation itself. 

Smolensky and Goldrick (2016) propose a novel analysis of French liaison, couched within 

Gradient Harmonic Grammar (Smolensky & Legendre 2006). The liaison consonant, they 

claim, is lexicalized with an “activity level” that is lower than normal, e.g. /gʁãt
0.6

/ ‘big’. 

Realizing such weak consonants involves bringing them up to a normal activity level 1, 

compensating for their defectiveness. Such compensation constitutes a violation of DEP, 

because it adds activity to the output that was not there in the input. This cost is not worth 

paying before a following C-initial word, and therefore the liaison consonant remains 

unrealized [gʁãfʁɛʁ] ‘big brother’. Before a vowel-initial word, in contrast, it ends up being 

less costly, because not realizing the weak consonant would create hiatus. Thus, it is [gʁãtõkl] 

‘big uncle’, not *[grãõkl].
4
 Compare this adjective to [ʃwɛt] ‘cool’. The latter ends in a non-

defective [t], whose realization does not involve a DEP violation. It is therefore always 

realized: [ʃwɛtfʁɛʁ] ‘cool brother’, [ʃwetõkl] ‘cool uncle’. 

If one language may lexicalize the same consonant with varying levels of activity, another 

language may lexicalize a vowel as weak throughout its lexicon. I propose that this is the case 

in MH. The high vowels are lexicalized with optimal activity 1. The vowel /a/ is associated 

with less than optimal activity 0.8, and /e/ is lexicalized with an even lower level of activity 

/0.5/.  

To account for the syncope facts above, I will assume a specific difference between verbs 

and participles. Suffixed verbal forms are computed without reference to the realization of 

their base, whereas suffixed participles must refer to the realization of the unsuffixed from. In 

other words, /dubaʁ-u/ => [dubʁu] is derived in one cycle, /me-dubaʁ-im/ => [medubaʁim] is 

                                                           
4
 The analysis in Smolensky & Goldrick is more intricate; but this summary is sufficient for the present purpose. 



derived in two. First, the base [medubaʁ] is computed, and then the suffixed form is computed 

with reference to it. This difference correlates with the nominal – rather than verbal – 

affiliation of participles. It is formalized in Optimality Theory by assuming (i) an OO-

correspondence constraint and (ii) reference to the unsuffixed output in the input of the 

computation of the suffixed participle, but not in that of the suffixed verb (Benua 1997). Two 

other constraints are relevant: i. SYNCOPE, which stands for the pressure to syncopate in the 

relevant position, and MAX, which penalizes non-realization of input material.  

In Gradient Harmonic Grammar, constraints are attributed varying weight. The extent to 

which a constraint is violated by a candidate is multiplied by the constraint weight. The 

harmony score of a candidate is the sum of its violations of each constraint. The candidate 

with the highest harmony score is selected. In what follows, constraint weight is in the 

negative, and so the winning candidate is the one whose harmony score is closest to zero.  

Consider the tableau in (3a) of a suffixed verbal form with an underlying /a/ in the relevant 

position. Candidate (a), without syncope, violates SYNCOPE to the extent of 1 (recall that /a/ 

has had to be brought up to activity level 1). The syncopated candidate (b) violates MAX. 

Because of the lexical weakness of /a/, the score of candidate (b) will be lower than that of 

candidate (a), and it will be preferred. If a vowel has an activity level even lower than that of 

/a/, as I suggested for /e/, this vowel will also be syncopated in the same environment (3b). 

(3) Syncope of lexical /a/ and /e/ in verbs 

 Weight −3 −1 −3  Harmony 

a. Input: / duba
0.8

r-u / SYNCOPE DEPOO MAX   

 a. dubar-u 1    −3 

 b. dubr-u   0.8    −2.40 

b. Input: / dibe
0.5

r-u /      

 a. diber-u 1    −3 

 b. dibr-u   0.5    −1.50 

 

I have asserted that in the derivation of participles, there is additional faithfulness to a base 

form. In this case, as shown in (4a), the syncopated candidate (b) involves a violation of 



DEPOO, which augments its harmony score (note that the violation is to the weight of 1, 

because the vowel of the base must carry the activity level 1). In the case of an underlying /a/, 

this results in the selection of the non-syncopated candidate (a). However, in the case of an 

underlying /e/ (4b), due the greater lexical weakness of this vowel, even this violation of 

DEPOO does not lead to a harmony score that is worse than that of the unsyncopated form. 

Thus, because of the different levels of activity, /a
0.8

/-syncope is less wide-spread than /e
0.5

/-

syncope. 

(4) Syncope of lexical /e/, but not lexical /a/ in participles 

Weight −3 −1 −3  Harmony 

Input: /m-duba
0.8

r-im/ 

Output: [mdubar] 

SYNCOPE DEPOO MAX   

 a. mdubar-im 1    −3 

 b. mdubr-im  1 0.8    −3.40 

Input: /m-dabe
0.5

r-im/ 

Output: [mdaber] 

     

 a. mdaber-im 1    −3 

  b. mdabr-im  1 0.5   −2.5 

 

Given this activity-based account of the weakness of different vowels, one may begin to 

understand why /e
0.5

/, rather than /a
0.8

/, is selected as the epenthetic vowel. Suppose that some 

morphological concatenation results in an underlying sequence that cannot be realized 

faithfully, and epenthesis must be performed. It can be assumed that the vowel with the lowest 

activity level will be recruited, specifically because it implies the least otherwise unmotivated 

activity.  

In order to express this idea, it is necessary to assume that at the relevant level, not only 

inputs but also candidates can be gradient. This is illustrated in (5). A suffix /t/ is added to a 

/t/-final stem. A violation is incurred of the OCP-based *CiCi, barring identical adjacent 

consonants. Epenthesis must separate the two /t/s. Epenthesizing /e
0.5

/ is less of a violation of 

DEP than epenthesizing /a
0.8

/. 

 



(5) Selecting the least active vowel as the epenthetic vowel 

Weight −1 −1  Harmony 

Input: /ʃamat-t/ *CiCi DEP   

 a. /ʃamat-t/ 1   −1 

 b. /ʃamate
0.5

-t/  0.5    −0.5 

 c.   /ʃamata
0.8

-t/  0.8  −0.8 

 

To be sure, the proposal here implies that the stage at which the epenthetic vowel is selected 

must be distinguished from that in which syncope occurs. In the former, the candidates are 

phonemic and do not have to be fully active. The epenthetic vowel quality is chosen from 

among the lexical vowel of the language. In the latter, all segments must be brought up to 

activity level 1.  

If I am correct, the reason that the epenthetic vowel of MH came to be [e] is that among the 

lexical vowels of the language, /e/ is associated with the lowest level of activity on 

independent grounds. Its role as epenthetic vowel thus emerged from within the language, 

rather than having been inherited from Yiddish or Judeo-Spanish. Importantly, whether the 

story for MH is correct or not, the claim here is much wider than MH. The analysis in (5) 

expresses the insight that appeared in the beginning of the paper, namely: 

(6) Claim (repeated from 1) 

If a lexical vowel /α/ exhibits weakness, and the quality of epenthesis is selected from 

among the lexical vowels, then the quality of epenthesis will be [α]. 

 

4 Discussion  

In the Jaffa dialect of Levantine Arabic, stress falls on the last heavy syllable CVC, CVV 

(compare 7a,b; final Cs are extrametrical). The feminine gender suffix has two allomorphs: it 

is realized [e] at the absolute right edge and [t] before a suffix (7d,e). When the allomorph [t] 

surfaces after two stem consonants, these two consonants are separated by an epenthetic [i] 

(bold in 7g), creating a non-final CVC syllable. This vowel, however, is not stressed. One 



must conclude that the [i] in [ʁúrifti] is not of the same nature as the vowel [i] in [líbis] and 

[libís-na] (7a,b): only the former is epenthetic, and therefore cannot be stressed. Importantly, 

both alternate with Ø, as shown by (7c).  

(7)  Levantine Arabic dialect of Jaffa: epenthetic and lexical [i]’s    

a. líbis  ‘he wore’ b. libís-na ‘we wore’      c. líbs-u    ‘they wore’ 

d. mádras-e ‘school (F)’ e. madrás-t-i ‘my school (F)’ 
f.  ʁúrf-e  ‘room (F)’ g. ʁúrif-t-i  ‘my room (F)’        

 

This short squib examined cases like the one in (7), in which a language exhibits an epenthetic 

vowel that is identical in quality to one of its lexical vowels. It is no accident, I submitted, that 

the quality of the epenthetic vowel is identical to that of the lexical vowel that alternates with 

zero. Indeed, within a gradient view of lexical representations, it is possible to show that 

syncope and epenthesis both involve the weakest vowel. 

The empirical basis of this paper was provided by MH, but as the examples in (7) show, 

the state-of-affairs exhibited by MH is by no means special to it. Still, there is an added value 

to the illustration in MH, owing to the special history of this language. The phonology of MH 

is contained within that of Yiddish, the native language of its prominent “revivers”. 

Specifically, the treatment of consonant clusters in MH originates in Yiddish. Yet the 

epenthetic vowel recruited to deal with illicit clusters is not that of Yiddish, but [e]. At first 

sight, one might suspect that this is the influence of the Sephardic pronunciation of the 

unstable orthographic symbol I marked as <
ə
>. While the contribution of that pronunciation is 

impossible to rule out, it would not be of the same order as the general contribution of 

Sephardic to Hebrew. Moreover, I have shown here that even language-internal 

considerations would lead to the selection of /e/ (and [e]) as the epenthetic vowel of MH. 

Indeed, that is a prediction of the gradience-based approach to epenthesis (provided that 

gradient candidates are allowed). 



I began this paper by asserting that the identity of a language’s epenthetic vowel is 

notoriously unpredictable. Indeed, surprisingly little work has been devoted to predicting it. 

To the best of my knowledge, only Lombardi (2003) and De Lacy (2006) discuss it in a 

systematic way, and only Lombardi explicitly motivates the choice of the epenthetic vowel by 

the status of that vowel in the lexical system. Both analyses rely on allegedly universal 

hierarchies (of feature markendness or sonority). These hierarchies are instantiated by sets of 

constraints which rule out the possibility of certain vowels to be epenthetic in any language. 

Thus, the only language-specific effect on epenthetic quality relates to markedness.  

This logic is in sharp contrast to that of the present proposal. Indeed, the weakness of /e/ in 

MH is treated here as a synchronically arbitrary fact about this language, rather than the result 

of some markedness hierarchy. If lexical /o/ were the vowel that alternated most with Ø, 

speakers would lexicalize /o/ as the weakest vowel, and it would be the epenthetic vowel of 

the language. Thus, the present proposal is more in line with Hume (2003), who claims that 

markedness should be based only on language-internal considerations, rather than typological 

ones. 

In this context, it is worthwhile to mention that Lombardi’s analysis is in fact incapable of 

accounting for MH, since it altogether rules out [e]-epenthesis in five-vowel systems. De 

Lacy’s approach, which can derive epenthetic [e], encounters a decisive difficulty in 

accounting for the round epenthetic vowel [ø] of French (or Kambera, Klamer 1998).
5
 In 

contrast, in the spirit of the present approach, this round epenthetic vowel is in fact predictable 

language-internally. Several orthographic <e>s in French are pronounced as either [ø] or Ø, 

e.g. [pølaʒ]~[plaʒ] ‘coat (said of the fur of an animal)’ (ref). Since French does not require 

epenthesis in such positions (e.g [plaʒ] ‘beach’), [ø] in such words must be lexical. In the 
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present approach, the optional syncope of this lexical vowel would be related to its lexically-

recorded deficient activity level; and for the same reason, this vowel will be recruited as 

epenthesis in cases like [lidœl] ‘LIDL (a supermarket chain)’ or [bitœlz] ‘Beatles’ ([œ] is the 

contextually determined allophone of /ø/ in final closed syllables). So while a markedness-

based approach struggles to explain French epenthesis, the claim in this squib places French 

alongside MH and Jaffa Arabic: if a lexical vowel /α/ exhibits weakness, and the quality of 

epenthesis is selected from among the lexical vowels, then the quality of epenthesis will be 

[α]. 
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