





Boudlal (2001) analyzes Moroccan Arabic syllable structure of verbs including
those with subject affixes and pronominal enclitics. He treats forms such as the base
form plus the first person perfective, as well as the base form plus pronominals. The first
person perfective subject marker -/t/ is added to the base form, for example [kiab] ‘he
hit' has a first person perfective form /kib/ +/-t/, which is output as [ktabt]. For this form,

Benhallam (1990) applies cyclic syllabification in the chart below. ©

(18) Cyclic Syllabification in the trisegmental verb according to Benhallam (1990)

Input [[ktb]t]
First Cycle
Syllabification ktab
Second Cycle
Affixation ktab. - t
Syllabification ktabt
Output [ktabt]

Benhallam first syllabifies the inner /ktb/ in the first cycle. In the second cycle, he
adjoins the first person perfective affix /-t/ as a postmargin to the preceding syllable, as

from rule 1d, thus giving the correct output [ktabt] as we can see in example (17) below.

(19)° Syllable structure of the first person past tense after cyclic syllabification has

occured
R R
X {\
N cd CR
[ ]
CERGCE s > GETC C
i j o] kil
Etxbd Etabt

® Boudlal (2001)
? Boudlal {2001)
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As we see, we still have a branching onset of the first and second root consonant
and now a branching coda consisting of the third root consonant and the first person
past tense affix /-t/ in the output

For the second person pronominal, the underlying form is proposed to be /-k/.
The syllable structure changes - specifically, the schwa is epenthesized before the /-k/,
which does not happen with the first person subject marker. For example /drb/ +/-k/ is
realized as [dar.bak] ‘he hit you'?. Instead of behaving like the first person past tense
affix /-t/, it is syllabified differently. It appears that this syllabification is not caused by
something phonologically but by something morphologically.

Boudlal proposes that, in Moroccan Arabic, nouns are syllabified differently than
verbs, so the SSAA does not always work in correctly syllabifying nouns. In these
instances, the sonority of the root consonants is the deciding factor as it comes to
schwa epenthesis. The hierarchy of sonority for Moroccan Arabic is presented by
Boudlal (2001) as follows.

(20) Sonority Hierarchy in Moroccan Arabic

Glides > Liquids > Nasals > Fricatives > Stops

We can see how this hierarchy interacts in the following groups of nouns, where

Boudlad assumes the underlying form to be /CCC/.

(21) (Sonority of C2 > Ca)

Root Syllabified Noun Gloss
/qlb/ [galb] ‘heart’
/drb/ [dfarb] ‘hitting’
/bnt/ [bant] ‘girl’

1% | used this root because it is infelicitous to use the root /ktb/ in the second person pronominal form
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(22) (Sonority of C3 > Ca)

Root Syllabified Noun Gloss
/ktff [ktaf] ‘shoulder’
1zbl/ [zbal] ‘rubbish’
fqfz/ [gfez] ‘cage’

(23) (Equal Sonority of C2Ca)

Root Syllabified Noun Gloss

g/ [ftaq] ‘hernia’

Iwsx/ [wsoax] dirt’

fsmn/ [sman] ‘Preserved butter’

A schwa is epenthesized before the second consonant of the noun root if its sonority is
greater than that of the third consonant. If the sonority of the third consonant is greater
than or equal to that of the second consonant, the schwa is epenthesized before the
third consonant.

In the examples inTable (19), the sonority is the second root consonant is great
than that of the third, so the schwa is epenthesized before C1 and C.. What is
interesting is that according to Boudlal (2001), the verb /d‘rb/ is syllabified [d‘rab].

In the examples in Table (20), the sonority of the third root consonant is greater
than that of the second, so the schwa is epenthesized between Cz and Ca.

In the examples in Table (21), we see how the sonority of C2 and Cs are equal,
s0 the schwa is epenthesized between those two root consonants. In regards to the
SSP, enforcing falling sonority in the coda is prioritized over the onset, and that any
sonority combination can be found in it.

Where the litterature falls short is that it has failed to look at coda clusters of
more than two consonants. Examples of this occur frequently in cases where subject

affixes, pronominal enclitics, and the negative enclitic appear in the same verb. Analysis
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of codas consisting of more than two consonants, e.g. from these morphological
phenomena, is not considered by Boudlal (2001), but it is touched on briefly by

Elfarhaoui (2013) as we see in his sole example of a trisegmental coda in example (22).

(24) Complex codas according to Elfarhaoui (2013)
/maktbtf/
[maktabt]]

‘I didn't write'

The coda takes the form of CCC, where the first is the third root consonant, the second
is the first person singular subject affix, and the third is the negative enclitic /-[/.

Elfarhaoui argues the schwa cannot be epenthesized before the negative enclitic'”.

2.1 Optimality Theory

Boudlal (2001) engages with the syllabification of Moroccan Arabic in Optimality
Theory, and in this section | present his analysis. The basic syllable structure, according
to Jakobson (1962) and Clements (1983)'? is of the type CV. From this we get two

constraints.

ONSET"™
Syllables must have an onset
NO-CODA

Syllables must not have a coda
The next constraints that Boudlal presents are MAX and DEP.
MAX-10

Every segment of the input has a correspondent in the output
DEP-1O

" Elfarhaoui (2013)
12 Boudlal (2001)
¥ McCarthy and Prince (1993)
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Every segment of the output has a correspondent in the input

According to Boudlal, of these 4 constraints, any form violating ONSET and MAX-1O is
never optimal, since these are ranked above both DEP-10 and NO-CODA as we can
see from the tableaux below.™

(25) Tableau of /atay/ - ‘tea’ demonstrating how ONSET and Max outrank DEp

/atay/ ONSET E MAX-IO DEP-1O
2 a. Ta.tay | &
b. tay i =
c. atay % .

(26) Tableau of fawya/ - ‘roasting’ demonstrating how Max and DeP outrank NoO-CoDa.

/fawya/ MAX-IO DEP-IO NO-CODA
*a. [aw.ya *
b. faya *|
c. fawa.ya *)

The next constraint posed is that of PARSE-segment
PARSE-seg
Every segment must belong to a syllable

This constraint also dominates DEP-IO, and by transitivity NO-CODA, and is
undominated along with MAX-IO and ONSET."®

' Boudlal (2001}
'* Boudlal (2001)
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(27) Tableau of /kath/ - ‘writer’ demonstrating Max and PARSE outranking Dep

katb/ MAX-IO E PARSE-seg DEP-IO
@ a. ka.tab | ¥
b. ka.tb E g
c. ka w3 :
d. ka.ta.ba i =¥

One form is not considered, which is the monosyllabic form [katb] which would not

viclate any of the rules, but it is not correct. That gives us a new censtraint COMPLEX-
MARGIN, which states the following.

*COMPLEX-MARGIN

Onsets and codas must not branch

(28) Tableau of /kath/ -‘writer’ showing how *CoMPLEX outranks DEP

."'Ikﬂ tb /

*COMPLEX

DEP-IO

2-a. ka.tab

*

b. katb

x|

Thus far, we have undominated constraints ONSET, Max, PaARSE, and *COMPLEX-MARGIN,

and the deminated constraints Dep and No-Coda

The next constraint is *MINOR-SyLLABLE which states the following.

*MiN-O.

Minor syllables are prohibited. Minor syllables are considered by Boudlal to be the first

root consonant in forms such as C.CaC
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(29) Tableau of /bka/ - ‘to cry’ showing how *ComPLEX ocutranks DEP, which ocutranks

*MIN-G
*COMPLEX DEP-IO *Min-G
#a. bka e
b. bka gic:
c. baka +

Tableau (27) demonstrates how viclations of “MiN-o are assessed, and how it interacts
with *ComMPLEX and DeEP. The next constraints are FOOT-BINarITY (FT-BIN) and NUCLEAR-
HarRMONY (H-Nug).

FT-Bin
Feet are binary under syllabic or moraic analysis
H-Nuc

A higher sonority nucleus is more harmonic than one with lower sonority.

FT-BIN outranks “MIN-o and H-Nug, and *MIN-o and H-Nuc are not ranked with respect

io each other.

(30) Tableau of /bka/ to cry’ showing how Ft-Bin outranks *Min-o and H-Nuc

/bka/ FT-BIN *Min-c ' H-NUC
2a. b* ka" * i *
b. b.ka" * * i

Boudlal considers C-nuclei to be less harmonic than V-nuclei. However, with werds on
the pattern CCV and CCaC, the only way to satisfy FT-BiN is by assigning a mora to the

first consonant, thus violating H-NUC and subsequently *Min-o. This demenstrates that
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FT-BIN must outrank H-Nuc and *MIN-c. Also, *MIN-o and H-Nuc are not ranked with
respect to each other.®
We then have ALIGN-R, which states the following.

ALIGN-R
The right edge of the verb/adjective stem must be aligned with the right edge of the

prominent syllable.

(31) Tableau of /ktb/ - ‘he wrote' demonstrating that *MIN-G outranks ALIGN-R which outranks
DEep

/ktb/

*Min-c'

ALIGN-R-c'

DEP-10

#a. k.tdb

b. kdt.b

*|

c. katb

|

In total, we have the following constraint hierarchies.!”

'8 Boudlal (2001), page 67
7 See Boudlal (2001) for his complete analysis, Chapter 3, pages 51-96



{32} Hasse Diagram of all Constraints according to Boudlal

FT-BIN *COMPIEX MAX-I0 PARSE-seg ONSET SONORITY VEREE ROOT = *Min-g’

(fn noms) [u u]
0 SPI.ITTENG

ALIGN-R (Vb/Adj, o)

A:LTG"H 4

/

DEP-10

/\

*m-o, H-NUC

\

NO-CODA

According to this analysis the trisegmental verb will be syllabified as CCaC, whereas the

noun is syllabified differently, as sonority plays a major role in determining schwa

epenthesis.

3.1 The Analysis
In this section, | propose a new, more comprehensive, and more complete
Optimality Theory account for the syllabification of verbs in Moroccan Arabic. | consider

for the first time that there are in fact underlying vowels in Moroccan Arabic that account
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for certain structures in the language, especially as they pertain to complex codas. |
show how the underlying form of the triconsonantal verb is of the form CCaC, and the
underlying form of the four consonant verb is CoaCCaC. Also, the underlying form of the
second person pronominal is /-ak/. My analysis relies on running an analysis inn

OTSoft'® using the following constraints.

Depr: Output segments depend on corresponding segments in the input: one violation
will be assessed for each segment in the output that doesn't appear in the input (this
constraint prevents epenthesis).

SoNoRITYSEQUENCING PRINCIPLE (abbreviated to SLIr): Codas should not violate the
Sonority Sequencing Principle, which states that the sonority of the coda should be
falling towards the edges

Foot BinaRITY (abbreviated to FT-Bin): Feet must be binary under syllabic analysis

LineaRITY (abbreviated to LiN): Precedence is maintained between input and output

*CompLEX-ONLIET (abbreviated to *CompPLEX): Onsets must not be branching (prevents

complex onsets)

Pare-LlvLLaBLE (abbreviated to ParLIE): Every segment must belong to a syllable.

Max: Every segment of the input has a correspondent in the output (this constraint

prevents deletion)

This Optimality Theory analysis presents tableaux detailing and providing proof for the

ranking structure.

'8 OTSoft Version 2.5, developed by Professor Bruce Hayes at UCLA
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(33) DEP and LIN outrank *COMPLEX.

/d*rob/ Dep Lin *COMPLEX
a) & drab *

b) dYerb *|

c) d%a.reb *|

If *Complex were ranked above LIN, then d®arb, with metathesis preventing a complex
onset, would incorrectly be selected as the winning candidate. Likewise, if *Complex
were ranked above Dep, then d%a.rab, with epenthesis preventing a complex onset,

would be wrongly selected as the winner.

This tableau (34) shows how Dep outranks F1-Bin. If FT-Bin outranked Dep, then the
losing candidate d“a.rab, which epenthesizes a schwa, would be wrongly predicted as
the winner. Instead, a winning candidate with a single footed syllable is selected,

violation FT-BIN.

(34) DEP outranks FT-BIN

{drab/ Dep FT-BIn
a) & d'rab *l
b) d%s.reb *|

If Lin were to outrank F1-Bin, the losing candidate d‘rabk would win because the
winning candidate d‘ar.bak does violates Lin. Also, DeEr now must outrank Lin by

transitivity. MAX is ranked lower so that it does not affect candidate by in (35).



(35) Fr-B1in outranks LIN.

f{drab + -ak/ FT-BIN LIN
a) < dr.bak *
b) dfrebk *|

If *CompLEX were to outrank Lin, then the losing candidate darb would be wrongly

selected as the winner because it does not have a complex onset

(36) LN outranks *ComMPLEX.

fdrab/ LIN *COMPLEX
a) ¢z d‘rab *
b) d‘erb *|

If Max were to outrank ParLIg, than the losing candidate kar(ka.bak) would win, even

though the winning candidate kerk.bak deletes a schwa.

(37) ParLIE outranks Max.

/karkab + -ak/ ParUlE Max
a) (3 kark.bsk *
b) ker(ka.bak) *|

If Max were to outrank FT-BIN, the losing candidate (kar)(ka.bak), which has one foot

that is not binary, would win over the correct form kark.bak that deletes a schwa.



(38) Fr-B1in outranks Max

fkarkab + -ak/ FT-BIN Max

a) & kark.bak

b) (ker)(ke.bok) |

If the order of these two constraints were reversed, than the losing candidate
(kar)(kab.tek) which parses all of its syllables would win over the winning candidate

kar(kab.tak).

(39) Fr-Bin outranks ParLIE.

/karkab + -t + -ak/ Fr-BIn ParOE

a) (zkar(kab.tak)

b) (ker)(keb.tek) |

If *CompLEX were outranked by ParLIE, then the losing candidate kark.btak would win
because the winning candidate kar(kab.tak) is not fully parsed. Therefore, *ComMPLEX

also outranks Max.

(40) *CompLEX outranks ParLIE

fkorkab + -t + -ak/ *COMPLEX ParE

a) (zkar(kab.tak)

b) kerk.btak *|
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If FT-Bin were to outrank S[p, then the losing candidate ga.tlit would win because it

does not violate F1-BIN, whereas the winning candidate gtalt does violate this

constraint.

(41) SSP outranks FT-B1n.

/ qtal + -t/

SClp

FT-BIn

(7 qtalt

ge.tit

*|

Tableau (42) shows the final ranking structure applied to the four consonant root in the

first person past tense with the second person pronominal.

(42)

/karkab + -t +-0k

Dep

Ssp

Ft-Bin

Lin

*Complex

Parse

Max

(7 kar(kab.tak)

kar.kab.tak

'k'k*l

(kar)(kab.tak)

*|

kork.btak

*|

kark(ba.tak)

*|

krak(ba.tak)

*|

(kra)(kab.tak)

*|

kra(kab.tak)

*|

karkb.tak

*|

(kar.ka)(ba.tak)

*|
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(43) Hasse diagram of constraint rankings

Dep SONORITYSEQUENCINGPRINCIPLE

~N

FooTt BINARITY

LINEARITY

*ComMPLEX-ONLIET

ParJe-LIyLLABLE

Max

Contrary to Boudlal (2001), | propose the underlying schwa in the base form between
the second and third root consonants (CCaC) in triliteral roots. Also, there underlying
schwas between C1 and Cz, and between Cs and C4 (CaCCaC) in the four-consonant
root, and the underlying schwa in the second person pronominal (/-ak/). This is
proposed because it is predictable, and schwas always appear in the output. The

following Hasse diagram presents the final ranking of the constraints is as follows.

3.2 The Negative Enclitic as an Extrasyllabic Segment
Because of the morphologically redundant nature of the /-[/ and allso, because
the SSP constraint is highly ranked in my OT analysis, | suggest that it is an

extrasyllabic segment. The syllabification of the /-[/ at the end of the prosodic word
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would lead to routine violations of the Sonority Sequencing Principle. It does not make
sense for a grammar to constantly violate a constraint that is undominated. Also, no
schwa ever appears before the negative enclictic in the output; it is always part of a
branching coda that routinely violates the SSP. Therefore, this enclitic is argued not to
be a part of the prosodic word, so it attaches on after all of the syllabification rules have
applied, so in all of the prior cases, the syllabification remains the same, and the enclitic
attaches to the end, forming a coda cluster of two or three consonants. The following

examples show how the negative forms treated earlier are realized, with the codas in
bold.

(44) Base Form + Negative
/mad‘rabf/

[ma.drab]]

‘He didn’t hit’

(45) Base Form + First Person Past Tense + Negative
/mad‘rabt[/

[ma.drabt]]

‘| didn’t hit’

(46) Base Form + Second Person Pronominal + Negative
/mad‘rabak|/

[ma.d‘ar.bak]]

‘He didn't hit you’

(47) Base Form + First Person Past Tense + Second Person Pronominal + Negative
/mad‘rabtak|/

[ma.drab.tek][/

‘| didn’t hit you'
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(48) Base Form (4 roots) + Negative
/makarkabl/

[ma.kar.kab]]

‘He didn't roll’

(49) Base Form (4 roots) + First Person Past Tense + Negative
/makarkabtf/
[ma.kar.kabt]]

(50) Base Form (4 roots) + Second Person Pronominal + Negative
/makarkabek|/

[ma.kark.bek]]

‘He didn’t roll you'

(51) Base Form (4 roots) + First Person Past Tense + Second Person Pronominal +
Negative

/makarkabtek]/

[ma.kar.kab.tek]]

‘| didn’t roll you'’

After all of the syllabification rules have applied, the negative enclitic attaches at the end

as an extrasyllabic segment.

4 Summary

In this paper, | propose a new approach to syllabification of verbs in Moroccan
Arabic. Firstly, | propose that the underlying structure of the triliteral verb is of the form
/{CCaC/, and the output remains faithful [CCaC]. The prior literature states that the
underlying form is /CCC/, where a schwa is epenthesized in the output [CCaC]. | have

also proposed the underlying the second person pronominal affix, the underlying form is
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/-ak/ where Boudlal presents this as just /-k/. | came to this conclusion because in the
pronunciation of the verbs, there is always a schwa before the affix, leading me to
believe that it was different in the input than what Boudlal proposes. This allows the affix
in the input to remain faithful in the output. This allows In addition, | have proposed that
the underlying form of the four consonant root differs from what Boudlal proposes. In
this paper, the underlying form is treated as /CaCCaC/, whereas Boudlal gives the input
as /CCCC/. Again we see how the form that | propose remains faithful in the output of
the base form. As the negative enclicitc is not touched upon by Boudlal (2001) or any
prior sources, | newly propose the nature of the enclitic as an extrasyllabic segment that
falls outside the syllabification of the prosodic word, which does not allow violations of
the Sonority Sequencing Principle to be assessed. However, this was not implemented

in the OT analysis.

4.1 Avenues for Future Work

There are some instances where the negator /ma-/ varies in syllabification
regarding the first root consonant, and this perhaps is because of place of articulation of
the consonant. As part of future analysis, | could determine in which cases the first
consonant of the root would be syllabified as part of the initial negator /ma-/.

Also, there is ample opportunity to expand my Optimality Theory analysis to
include more parts of the language into the analysis. | have only touched on verbs here,
and primarily trisegmental verbs. If | were to have more data on four consonant root
verbs, | would be able to refine my analysis to include all parts of the verb lexicon.
Although in this paper the proposed constraints give the optimal output, this is
falsifiable, especially as it pertains to the four consonant verb root. Because of the lack
of available data regarding four-consonant roots, a piece of counter evidence could be
presented. The two examples of four-consonant stems examined in this study have the

same relative sonority structure, where Cz is a liquid and Cs is an obstruent.

(52) /karkab/
[kor.kab]

‘He rolled’
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(53) [/serfag/
[sor.faq]
‘He slapped’

Given more data, my proposition could be proven wrong. If there existed a four
consonant verb, for example, that was underlying /fotram + -ak/, my analysis would give
the output of [fatr.mak]. This form clearly violates the Sonority Sequencing Principle,
and might not be the actual candidate. In addition, the negative enclitic /-[/ could also fit
into future analysis, creating a more comprehensive OT analysis of Moroccan Arabic
verbs.

My analysis does not treat nouns or adjectives. | could expand the analysis to
include these parts of the language. Nouns are syllabified based on sonority according
to Boudlal, and by studying their syllabification in my analysis, | would have a more

complete OT analysis.

4.2 Conclusion

This study contributes to the existing literature on the syllabification of Moroccan
Arabic. Prior sources attempt to explain the syllabification of Moroccan Arabic, but fail to
account for forms that would otherwise create complex codas in the underlying form,
such as /ma + gtal + t + ok +[/. This paper simplifies the mechanism by which verbs are
syllabified in these forms. This expands our knowledge and understanding of the
language, and it also provides a large amount of data that was collected from the help
of a native speaker, as well as presenting a new analysis of the phenomenon in

Optimality Theory.
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