Foot and Word in Prosodic Mrphol ogy: The Arabic Broken Plural”
1 Introduction

The study of the relationship between norphol ogy and phonol ogy has pl ayed
an inportant role in recent |inguistic investigations. On the one hand, work in
the theory of Lexical Phonol ogy speaks to the problem of phonological rule
application in the course of a norphol ogi cal derivation. On the other, the body
of research on tenplatic norphology shows the essential role played by
phonol ogi cal structure in capturing norphol ogi cal regularities.

The theory of Prosodi ¢ Morphol ogy devel oped in McCarthy and Prince (1986,
1988, forthcoming a, b) advances several proposals about the basic character of
phonol ogi cal structure and its consequences for norphol ogy. Three fundanental
t heses are:

(i) Prosodi ¢ Morphol ogy Hypothesis. Tenplates are defined in terns of the
authentic units of prosody: mora (W), syllable (), foot (F), prosodic
word (W, and so on

(ii) Tenplate Satisfaction Condition. Satisfaction of tenplatic
constraints is obligatory and is determi ned by the principles of prosody,
bot h uni versal and | anguage-specific.

(iii) Prosodic Crcunscription of Domains. The domain to which
nor phol ogi cal operations apply nay be circunscribed by prosodic criteria
as well as by the nore familiar norphol ogical ones. In particular, the

m ni mal word within a domain nay be sel ected as the | ocus of norphol ogi ca
transformation in Iieu of the whole donmain.

We will el aborate considerably on these principles below, focusing particularly
on prosodic circunscription.

New developnments in linguistic theory often bring illumnation to
| ong-standing descriptive problenms, while at the sanme tinme exposing new
difficulties at a nore subtle and abstract level. So it is with the Arabic
broken plural. In traditional accounts like that of Wight (1971: 191-233),
plural formation has all the properties of a poorly understood or perhaps even
chaotic process, requiring a dense taxonony of 31 plural types, each
corresponding to as nany as 11 singular types. The theory of CV-based tenplatic
nor phol ogy has made consi derabl e i nroads i nto this apparent conplexity, isolating
a small set of formational processes and unifying a fair nunber of traditionally
di stinct patterns under a single tenplate (McCarthy 1979, 1982). But, as Hamond
(1988) has observed, the standard conception of tenplatic norphol ogy brings with
it a mjor new liability, the problem of transferring various characteristics
fromthe singular to the broken plural. This fundanental problemturns out to be
intractable in Cv-tenplate theories, including (as we will show) the one proposed
by Hanmond.

Prosodi ¢ Morphol ogy offers a new perspective on the problem and it is a
goal of this article to denonstrate how the principal features of the broken
pl ural phenonenon follow directly fromits characterization in prosodic terns.
In particular, it will energe that the correct analysis of the transfer problem
goes hand in hand with a wi de generalization over productive plural types. W
propose that the central plural-formng strategy of the | anguage parses out an

initial mniml wrd fromthe base -- a prosodically circunscribed domain -- and
maps the contents of that mnimal word onto an ianbic foot. The broken plural
then, nmakes a full, systematic use of the categories and operations provided by

t he t heory of prosodic norphol ogy, providing a particularly interesting test case
and a robust new source of evidence for the theory.



To secure our enpirical clainms, we have collected all nouns form ng broken
plurals in the first half of Whr (1971), the authoritative English-Ianguage
di ctionary of Mbdern Standard or Literary Arabic. The data base contains a tota
of about 3500 singul ar/plural pairs, when doubl ets are consi dered, and shoul d be
nore than adequate for establishing the actual role and wei ght of the various
patterns. Al t hough nost reference granmars, |like Wight (1971), deal with
Classical Arabic, while Whr records the contenporary literary |anguage, the
di fferences between these two sources of evidence are negligible; our experience
is that the correspondence is nearly exact except for certain very rare plural
patterns that have fallen into disuse. Furthernore, our investigation has been
much ai ded by the penetrating and exhaustive treatnment of this problem by Levy
(1971).

This article will touch on virtually all the broken plural phenonena in
Arabi c and give a full account of the dom nant regularities of the system aimng
to achi eve a match bet ween theory and observation that i nproves significantly on
previous work. The article is organized as follows. Section 2 |lays out the
basic facts of the broken plural and closely related dimnutive systens and
presents our analysis of theminfornmally. Section 3 develops the formal theory
of prosodic circunscription and applies it to the descriptive problens of the
Arabic plural and diminutive in all their detail. Section 4 provides a review
of the shortconings of previous approaches, focusing on that of Hammond (1988).
Section 5 treats issues that are ancillary to the main thrust of our analysis;
the conclusion briefly summari zes the results.

2 The Broken Plural and Dimnutive in Qutline

1 The Large-scale Structure of the Arabic Plural

Tradi tional grammars of Arabic distinguish between two nodes of plural

formati on, the broken plural and the sound plural. The broken plural primarily
i nvol ves internal nodification of the singular stem as in nafs/nufuus 'soul/pl."'
or jundub/janaadib 'locust/pl."; the sound plural is formed by suffixation of

mascul i ne +uun or fem nine +aat to a usually unchanged stem as in (1):%2

W will use the following transcription for the Arabic consonants:

t k a
b d i ?
f .S C
X H
, Z g 9
T,D
S Z
m l,r,n
w y

*In feni nines CVCC-at the sound plural /CVCC-aat/ typically shows an epenthetic
vowel in the CC-cluster which is either a or a copy of the stem vowel. For
exanple, kisr-at 'fragment' pluralizes as either kisir-aat or Kkisar-aat.
Epenthesis is blocked when CC is a genminate or when the cluster begins wth
glides /w,y/. Only in stens CaCC i s epenthesis obligatory.




(1)

Si ngul ar Pl ural

9u maan 9u maan+uun ' & hman (man's nane)
Cuway9i r Cuway9i r +uun "poet (dim)
kaati b kaati b+uun 'writing (participle)
hi nd hi nd+aat "Hind (wonan's nane)
r amaDaan r amaDaan+aat ' Ramadan (a nonth)'
kaat i b+at kaati b+aat 'writing (fem participle)
taoriif ta9riif+aat 'definition (nom nalization)
Al t hough the term"sound plural" suggests normality -- and indeed its form
is entirely predictable from gender and other grammatical information -- the

sound plural is in no way the regular or usual node of pluralization. Essentially
all canonical |l y-shaped | exical nouns of Arabic take broken plurals, including
many | oans, even very recent ones: film?aflaam 'filnl; bank/bunuuk 'bank';
bal yuun/ bal aayiin 'billion'. The sound plural is systematically found only with
menbers of the followi ng short [ist: proper nanes; transparently derived nouns
or adjectives such as participles, deverbals, and dimnutives (Levy 1971)
noncanoni cal or unassimlated loans (tilifuun/tilifuun+aat); and the names of
the letters of the al phabet, which are nostly noncanonical. Surprisingly, the
regul ar plural and past tense suffixes /-z, -d/ of English fall under grossly
simlar restrictions, even though their range of applicability appears to be
vastly wi der than the sound plural's. English words transparently derived from
other categories always take the regular suffixes, even if they qualify
phonol ogi cal |y for subregul ar norphol ogy. Thus, as Kiparsky (1973) has noted,
we have (underived) leaf/]leaves, with the fricative-voicing subregularity, but
in names we find only the regular suffix: the Toronto Maple Leafs; two letter
f's/*[evz]. In the verbal system subregularities apply to sinple verbal stens
and their verbal derivatives but not to derivatives of adjectives or nouns. The
ing/ang-ung pattern, for exanple, is quite productive anbng pure verbs, but does
not extend beyond them he rang the bell/ringed the canp with artillery, the
latter with denominal [[ring]\v (For recent discussion, see Pinker and Prince
(1988).) The main difference is that the subregularities of English do not span
much of the input space (and they do it in a largely sporadic fashion), while
broken plurals are formed on literally every canoni cal noun type in Arabic. Both
| anguages organi ze t hei r norphol ogi es i nto a speci al case/ general case structure,
suffixing by default when the other conpeting inflectional nbdes are
i nappl i cabl e, and both | anguages require that the i nput to the specialized system
neet standards of canonicality, phonological (stemshape patterns) and
nor phol ogi cal (nonderived status). |In Arabic the "special case" systemis fully
articulated and relatively fewitens escapeit to end up with the default "sound"
suffix. For the lexicon as a whole, then, broken plural formation is by far the
normrather than the exception

Al though broken plurals are non-exceptional, they present a formal
diversity that, when taken head-on, is daunting. A forest, however, supervenes
upon the trees. To see it, we need to keep one eye on the prosodi c structure of
the plural patterns and the other on their actual |exical distribution. Wight's
31 types can be divided into just 4 shape-defined categories:



(2) Wight's Broken Plural Patterns

| ambi ¢ b. Trochai c C. Monosyl | abic d. O her
5. Ci CaaC 1. CuCaC 2. CucCC 7. QuGCaC
6. CuCuuC 4. G CaC @2. G CCtat 8. CuCGCaaC
23. CaCaaC #28. CaCaC 18. i CCtaan
*14. [ CaCaad 11. J CaC+at 19. CuCCtaan
+24. CaCaaC+/ay/ $13. /CaCuC +22. CaCC+ ay/

#25. CaCiiC 3. CuCuC #29. CaCC
#26. CuCuuC+at 9. CaCaC+at
#27. C CaaC+at 10. CuCaCtat
20. CuCaC+aa?

16. CawaaCi C &15. [/ CaC C +at
17. CaCaa?i C &21. |/ CaC C +aa?
QL. CaCaaC C
@. CaCaaGicC

Si gl a:

# Rare according to Wi ght

* Met at hesi zes to ?aCCaaC

$ Met at hesi zes to ?aCCuC

& Met at hesi zes to ?aCC C

+ Underlying /ay/ to [aa] by regular glide phonol ogy
@ Usual | y has G CCt+aan doubl et, according to Wi ght

The one anal ytical decision deserving notice is the representation of
pl urals pronounced [?aCC...] as underlying /CaC.../. Followi ng Levy (1971), we
posit a rule of steminitial Ca Mtathesis, which clarifies the structural
affinity of these fornms. Though norphol ogi cal |l y governed, Ca Metat hesis has fair
generality and is active in several aspects of nom nal norphol ogy; see 12 bel ow
for further discussion.

The patterns are naned for their characteristic prosody; all the forns in
(2a) begin with the ianbic foot CvCvv+; the fornms in (2b) are all CvCvC, which
is the typical quantitative trochee, a foot of two noras with final consonant
extrametricality (justified below); CvCC is the only productive nonosyllabic
canon in the | anguage (McCarthy and Prince forthcoming a). The four classes are

unequal in inportance: patterns (2c) and (2d) are of limted interest; the
trochaic pattern (2b) has sonme generality; and the ianbic pattern (2a) is truly
producti ve. It is the ianbic pattern, therefore, that deserves serious

explication. To support this evaluation, we now offer the central findings of
our |exical survey, working upward through the scale of productivity.

The nost narrowy restricted plural canons are the CuGG,,C fornms (2d),
which arise only from lexicalized active participles CaaC C (these also form
plurals in the i anbi c and trochaic pat terns). Two typical exanples:
kaafil/kuffal 'breadwi nner'; kaafir/kuffaar 'infidel' Forms QUG G, C account
for about 30% of the mascul | ne plurals (69/245) from CaaCl C and virt ual Iy none
of the femnines. It is therefore appropriate to posit, With McCart hy (1982),
a rule limted to masculine CaaC C that spreads the nedial consonant of the
si ngul ar backwards to close the first syllable, usurping its second nora.
Schematical ly, the spreadi ng rul e changes CvwwvCCvCto CvGCCvC. The vowel nel ody
of the singular is replaced by /u_a/, which also appears in other plurals of
simlar semantic classes. Unpredictably, the vowel of the second syllable is
often | engthened (70% of our sanple, 49/69).

The nonosyl | abic plural pattern (2c), usually suffixed with +at, +ay, or
+aan, is wdespread, but at very low levels of frequency in all classes,
i ndi cating nonproductivity. Overall, it accounts for only 4% (95/2694) of the



triliteral broken plurals in our sanple.® It is tenpting to treat this pattern
as root-and-tenplate norphology, but the evidence is not conpelling. The
predom nance of suffixing in this class suggests a process of presuffixal
ellipsis, which would then be exceptionless before the suffix +aan when it
appears in broken plurals. Alternatively, one could regard these suffixes as
choosi ng a nonosyl | abi ¢ stemcanon, along the |ines of Yokuts (Archangeli 1983)
or Southern Sierra Mwok (Smith and Hermans 1982; Snmith 1985).

The one popul ated nonsuffixing form CuCC, is alnost entirely limted to
deverbal adjectives of color or bodily defect, a semantic class that al so pl ays
a role in the Arabic verbal system Although in the masculine singular these
adj ectives nornally have the pattern /CaCal (surface ?aCCaC), the feminine
si ngul ar has the sanme canoni cal nonosyllable CvCC shape as the plural: m sg.
?aHmar, f. sg. Hanmr+aa?, pl. Hunr 'red'. Therefore the plural can be fornmed by
i nposi ng /u/ vocalismon the i ndependent!|y required nonosyl | abi ¢ stemal | onor ph. 4

The trochaic pattern (2b) is w despread and assunes an inportant if not
exclusive role in 3 distinct |exical niches:

Fem nines G CCtat and CuCC+at form plurals G CaC and CuCaC, respectively,
about 75%of the tinme (138/184). Exanpl es: rukb+at/rukab ' knee', Hi kmtat/H kam
"maxim .

Unsuffixed forms CvCvvC, with five distinct vocalizations, take the
trochaic pattern as the nodal (conmonest) plural, in the range of 50%in
the large and various CaCiC formclass (134/265) to 61% in CaCuuC
(17/29). The choice anong the various trochaic plural patterns of these
nouns is partly determned on semantic grounds; we take this up in
section 11. Exanples: waziir/wizar+aa? 'vizier', kitaab/kutub 'book',
j anaab/ ?aj ni b+at (from/janib+at/) 'w ng'.

The lexicalized participles CaaC C take the trochaic plural (CaCaCtat
or CuCaCtat, depending on the phonology of the root) at a rate of 22%
(54/ 245) . This puts the trochaic plural about on a par with the
CUCGC 4aC form just discussed (28% 69/245) and the ianbic pattern
Cavxaaéit (26% 65/245), with 30 nouns taking nore than one of these
pl ural patterns. Exanpl es: Taal i b/ Tal ab+at ' seeker; student ',

saaqi y/ sugay+at ' cupbearer’.

For these cases it appears that a root-and-tenplate approach is appropriate.
The tenplate is the disyllabic quantitative trochee (MCarthy and Prince 1986,
forthcomng b; Hayes 1987), conprising two nmoras and two syllables, with an
extranetrical final consonant (that is, CCv(Q). The choice of vocalism is
predictable in the femnines: it is just that of the singular, with the vowel /a/
supplied to head the second syl able.

The ianbic pattern is one that truly dom nates the | exi con (exanples below in

eQuadriliteral nouns cannot formnonosyl | abic broken plurals. This follows from
the principle of nelody conservation (MCarthy and Prince 1986) and the canons
of Arabic syllable structure -- a single quadriconsonantal syllable (even with
final consonant extranmetricality) is prosodically inpossible.

*Wight (1971: 200) reports that CvCaaC singulars fromnedial wroots also form
nonosyl | abi c plurals: nawaar, nuur (from/nuw/) 'a niddl e-aged, nmarried wonan'.

Qur |l exical material contains only four nouns behaving in this way; the remaining
twenty or so CvwaaC singulars form expected ianbic or trochaic plurals.




(4)). Triliteral nouns are built on four mgjor stemcanons: CvCC, CvCvC, CvCvvC, and
CvvCQvC;, gender suffixation splits each category intwo, with + for formal nasculines
and +at for fem nines. O the eight major canonical classes thus distinguished, the
ianbic plural is overwhelnmingly favored in four, which include all possible stem
shapes:

83% of the popul ous unsuffixed nonosyl | abi ¢ noun class CvCC formi anbic
plurals (567/681). O the remminder, 66% have an ianbic plural doubl et
(75/ 114).

81% of sinple unsuffixed disyllables CvCvC take ianbic plurals
(174/213). O the renainder, 54% have the ianbic plural as one of
several options (21/39).

88% of fem nines CvCvvCtat take ianmbic plurals (148/168) (including a

predictable alternant with roots ending in a high glide). In all of the
remai nder the ianmbic plural is one option, usually in conmpetition with
the fem nine sound plural. Therefore the ianbic plural has conplete

coverage in this class.
97% of fem nines CvvCvCtat take ianbic plurals (87/89).

Furthernore, the ianbic plural is inportant in three of the remaining four triliteral
classes -- CvCC+at, CvCvCt+at, and CvvCvC -- where it conpetes with the trochaic
pattern. Only in the class of unsuffixed CvCvvC forns is it insignificant, at 8%
(35/447).

Finally, the ianmbic pattern is exclusively used for pluralization in the very
large "quadriliteral" CvXCv(v)C class (which includes true quadriliteral roots, bi-
or triliterals with a derivational prefix, and CvwCvvC nouns). This class conprises
between 1/4 and 1/3 of the nouns in our sanple, with 817 nmenbers altogether.

The results of our investigations are summarized by the follow ng table:

(3)
Stem
CvCC
CvCvC

+ (masculine) }at (fem nine)

!

!
CvCvvC X

7

!

T
!
!
!

CvvQvC
CvXCQv(v)C
Si gl a:

I'' Al have ianbic formas plural

I Greater than 90% have ianbic formas a plural

v lanbic plural is significant conpetitor (20% 50% total)
X lambic plural insignificant (less than 10%

The facts are clear: the challenge is to substantiate the informal notion that a
single pattern unites all the classes grouped under the ianbic rubric.

2 A Overview of the lanbic Plural System

In (4) we display exanpl es of broken plurals fromall the classes where the
ianbic plural is the dominant or sole form



(4) lanbic Broken Plurals

Si ngul ar Pl ural
a. CvCC

naf s nuf uus "soul '

gi dH gi daaH "arrow

Hukm / Hakaani "judgnment' [ ?aHkaan
b. CvCvC

?asad ?usuud "l'ion'

raj ul rijaal " man'

9i nab / 9anaab/ ' grape' [ 7a9naab]

c. CvCvvCtat

saHaab+at saHaa?i b "¢l oud

jaziir+at jazaa?ir "island

kari i m+at karaa?i m ' nobl e’

Hal uub+at Hal aa?i b "mlch-canel’
d. CvvCvCtat

f aaki h+at f awaaki h "fruit

?aani s+at ?awaani s ' cheerful
e. CvwvCv(v)C

xaat am xawaat i m 'signet-ring'

j aamuus jawaam i s "buffal o'
f. QvCClv(v)C

j undub janaadi b "l ocust

sul Taan sal aaTiin "sul tan'

The key invariant uniting these patterns is the initial ianbic sequence
CvCvv+. (As noted above, superficially exceptional forms |ike [ ?aHkaanm] and [ ?a9naab]
are netathetic.) Al though the defining ianbic sequence has a clearly tenplatic
character, the fam liar resources of root-and-tenpl at e norphol ogy are qui te i nadequat e
to the task of representing it. The fault lies not in the notion of tenplate but in
its presuned dependence on the consonantal root; for the ianbic plural systematically
refl ects aspects of the singular that the consonantal root does not deternine

Perhaps the nost faniliar of the non-root properties "transferred" from
singular to plural (Hamond 1988) is the final-syllable vowel Iength in forns where
the first syllable is heavy:

(5) _
Root Si ngul ar Pl ur al
a. /jndb/ j undub i a n a a d i b
"l ocust"
/sl Tn/ sul Taan S a I a a T i i n
"sul tan'
b. /xtm xaat am X a w a a t i m
"signet-ring'
/jmsl/ j aamuus i a w a a m i i S
" buffal o'

The I ength of the vowel in the final syllable of the singular is carried over to the
final syllable of the broken plural. This transfer of vowel Iength occurs only in
singulars with an initial heavy syllable.

Beyond obvi ous transfer, there are two ot her notabl e ways in which the shape
of the plural depends directly on the prosody of the input stem First, the nunber
of syllables in the plural depends on the nunber of noras in the base. Binbraic stens
formdisyllabic plurals; |onger stens formtrisyllabic plurals:



(6)

Root Si ngul ar Pl ural Prosody of base d oss

I nfs/ naf s nuf uus bi norai c "soul’

/ 9nb/ 9i nab / 9anaab/ bi noraic ' grape'
/j ndb/ j undub janaadib trinoraic "l ocust'
/ sHo/ saHaab+at saHaa?i b trinoraic "¢l oud'

Second, triconsonantal singulars with a long vowel require a default
consonant w, realized as ? under certain phonol ogi cal conditions. The position of
the long vowel in the base deternines the position of the default consonant in the
plural. A long vowel in the first syllable |eads to second-syllable insertion; a
second-syllable long vowel leads to third-syllable insertion. Thus, a singular
CvvCv(v)C corresponds to a plural CvwvCv(v)C;, a singular CvCvvC corresponds to a
pl ural CvCvvwC:

(7) _

Root Si ngul ar Pl ur al

/xtnl  xaatam xawaat i m 'signet ring'

/jms/ |aamuus jawaam i s "buffal o'

/sHb/  saHaab+at / saHaawi b/ ' c I o] u d '

[ saHaa?i b]

Al'l of these properties of canonical form are carried over in one way or
another fromsingular to plural, despite the fact that the root itself contains no
i nformation about canonical form Equally absent fromthe root is information about
i di osyncratic patterns of consonant spreadi ng, which hold of both singular and plural:

(8) _

Root Si ngul ar Pl ur al

/nw/  nuwwaar nawaaw i r "white fl owers'

/[ C?b/ jilbaab jalaabiib '"a type of garnent'
/tn/ tinniin tanaaniin 'sea nonster'

Simlarly, the fact that aroot is reduplicated rather than spread, though not encoded
in the root itself, is rigorously carried over to the plural:

(9) _
Root Si ngul ar Pl ur al
[zl zal zal +at zal aazi |

' eart hquake'
/jdl j udj ud jadaajid

"cricket (zool.)'

This kind of information -- vowel quantity, nunber of syllables, consonant

spreading, or reduplicated status -- is exactly what the root abstracts away from

In the true root-and-tenpl ate derivational norphol ogy of the noun and verb, only the
root consonantismcarries over fromone formto another in a prosodically diverse set
li ke {kitaab 'book', kaatib "witer', katab 'wote', kattab 'caused to wite', kaatab
'corresponded', (?i)staktab 'dictated', ...}. The broken plural, then, cannot be
obtained with the ordinary resources of root-and-tenplate norphol ogy.

The category root is also norphologically inappropriate as the basis of
broken-plural formation, since sone derivational affixes are transferred intact:



(10)

Affix Root Si ngul ar Pl ural

[ mt/ [rH/ mar Hal +at maraaH | ' st age'

[ m+/ [ftH nm ftaaH maf aatii H key

[ ?+/ Iml/ ?2um ul +at ?amaa il'exanple

[t+ / qdr/ tagdiir tagaadiir' cal cul ation'
[y+/ / nb9/ yanbuu9 yanaabi i 9' spri ng

[ +aan/ [slT/ sul Taan sal aaTiin' sultan’

Besi des these affixes, the quasi-phonological ? obtained by Ca Mtathesis (see
section 12) can participate in broken plural formation under the right conditions.
The el ative adj ective ?akbar (from/kabar/ by Metathesis) 'greater, greatest' has two
plurals: sound 2akbar+uun in a purely adjectival sense and broken ?akaabir for the

| exi calized nomi nal 'grandees'.

A final argunent for the inpossibility of obtaining the broken plural from
root-to-tenplate mappi ng conmes fromthe unusual phenonenon in the d assical |anguage
of the "plural-of-the-plural", in which a plural is formed froma stemthat is itself
a broken plural. (According to Wight (1971: 232), the plural-of-the-plural can be
used when "the objects denoted are at |east nine in nunber, or when their nunber is
indefinite.") Consider these exanples:

(11) Plural of the Plura

Root Sg. Pl. Pl./PI. Pl./PlL./PI.
a. kl b kal b ?akl ub ?akaal i b ' dog'
/ kal ub/
b. frq firg+tat firaq ?afraaq “?afaariigq 'sect'’
/ f araaq/

The i medi ate plural of kalb is /kalub/, which netathesizes to ?aklub. The consonant
?, insertedto fill the enpty onset created by Ca netathesis, is treated on a par with
any ot her stemconsonant when plural formation reapplies. Sinmlarly with firg, where
the doubly derived plural-of-the-plural-of-the-plural ?afaariig takes as input the

net at hesi zed plural -of-the-plural ?afraaaq. Final -syllable vowel length in the
trisyllabic plurals is transferred, of course, fromthe (already plural) base -- and

this vowel length conmes fromthe prior pluralization process, not fromthe singul ar
much | ess fromthe root.

These observations establish that the ianbic plural is related directly to
the actual stem from which it is formed, not to the root of that stem But the
rel ati onship cannot be treated as sinple holistic acconmodation to a tenplate. Under
the Tenpl ate Satisfaction Condition (TSC), forrmulated earlier in (ii), all tenplatic
constraints are held to be obligatory; in Arabic root-and-tenpl ate norphology this
is denponstrably true, even in CV-based theories, where the TSC cannot be inposed as
a universal.5 Yet the ianbic plurals include both two- and three-syllable forns with
di verse patterns of vowel length; no single tenplate can obligatorily include them
bot h.

The problemis that there are two distinct systens of invariance: within the
plural, the ianmbic invariant; and between the singular and plural, the various
"transferred" structural properties. Only the within-plural invariant is tenplatic;
the singular-plural invariance is nore like what happens in straightforward

*For exanple, the realization of the Arabic CVCVC tenplate with the biliteral
root /sm by spreading the final consonant to yield samamshows that the TSC nust
be obligatory for tenplatic systens in CV-based theories. But the realization
of the Tagalog CVCCV reduplicative tenplate in balik-balik 'cone back
(continuative)' shows that the TSC al so cannot be universal in such theories,
since a nmedial Cremins unfilled.



af fixation.

Under the TSC, a tenplate can only include those el enents that are required
in every expression of the norphene at hand. It follows that the plural tenplate nust
be the canonical ianbic foot (here realized necessarily as CvCvv, as we explain
later), which directly expresses the plural invariant and includes no nention of
irrelevant "optional" material. |In order to generalize over nmono- and disyllabic
i nput, we nust apply the tenplate not to the entire stembut only to the first two
noras of the stem Fromthis limtation, all transfer effects will follow

The formal details are pursued bel ow, but even without them it is possible
to see how the anal ysis achieves its results:

Consider first a nonosyllable like nafs, pl. nufuus 'soul'. [Its first two
noras are naf. Mappi ng them onto the ianbic tenplate in such a way as to
sati sfy the basic syllabic requirenent of Arabic -- syllables nmust have onsets
--, while replacing the vowel nelody with /u/, produces nufuu. In the context
of the base form this gives nufuus.

In a binoraic disyllable like ?asad 'lion', the first two noras are
?asa. The mappi ng proceeds as with nafs, yielding 2usuu to satisfy the
tenplate. 2usuud is the conplete formin context.

For jundub 'locust', the first two noras are jun. O the plural vowel
nelody /a_i/, the /al spreads over the tenplate, yielding janaa. The
prosodi cal ly unaffected portion of the word picks up the /i/, giving
dib. Taken together, we have janaadib.

For sul Taan 'sultan', the first two noras are sul. Proceeding exactly
as with jundub, the tenplatic segment sul enmerges as salaa, and the
extra-tenplatic final syllable beconmes Tiin, absorbing the /i/ of the
plural nelody /a_i/, to give the plural salaaTiin.

The two-nora limtation isolates the substring that changes, |eaving prosodically
unchanged the part that transfers intact. Discussion of fornmal matters, additiona
exenplification, and i ndependent support are all dealt with below in section 3.

3 Further Evidence of lanbicity

Central to our account is the observation that the ianbic plural is the only
br oadl y- based, productive node of plural formation in the | anguage. Thus far, this
poi nt has been argued on the basis of evidence fromthe popul ation statistics of the
| exi con. Three further argunents establish the productivity of the ianbic pattern

The dimnutive is an entirely productive, alnost perfectly regular
derivational process that is canonically nearly identical to the ianbic plural
Conpare the exanples in (12):



(12) Dim nutives

Noun Pl ur al Di mi nutive
a. CQvCC
naf s nuf uus nuf ays+at "soul '
gi dH gi daaH gudayH "arrow
Hukm / Hakaani Hukaym "judgnent'
b. CvCvC
?asad ?usuud ?usayd "l'ion'
raj ul rijaal ruj ayl " man'
9i nab / 9anaab/ 9unayb ' grape'
c. CvCvvCtat
saHaab+at saHaa?i b suHayyi b ' cloud'
jaziir+at jazaa?ir juzayyir ‘'island
kariimrat karaa?i m kurayyi m ' nobl e’
Hal uub+at Hal aa?i b Hul ayyib 'm | ch-camel"’
d. CvvCvCtat
faaki h+at fawaakih fuwaykih 'fruit'
?aani s+at ?awaani s ?2uwayni s 'cheerful'
e. CvwvCv(v)C
xaat am xawaat i m xuwaytim 'signet-ring'
j aamuus jawaam i s juwnwaymis "buffal o'
f. QvCClv(v)C
j undub janaadi b junaydib 'l ocust'
sul Taan sal aaTiin sulayTiin "sul tan'

The dimnutive differs fromthe ianbic plural only in the vocalization of the first
and second (therefore tenplatic) syllables: dimnutive u+ay contrasts with plural a+i.
Al'l other aspects of plural formation are replicated in the dimnutive as well -- in
particular, the plural data in (5-10), denobnstrating transfer of various stem
properties, are paralleled exactly in the dimnutive, showi ng that the din nutive too
is inconpatible with sinple napping of root to tenplate.

The particular significance of the dimnutive is that it adopts the ianbic
node of formation virtually w thout exception. Even individual nouns or noun patterns
that never take ianbic plurals do formdimnutives on the ianbic pattern:

(13)

Noun Pl ur al Di m nutive

hi nd hi nd+aat hunayd+at "wonan' s
namne'

kaafi | kuf f al kuwayfi | ' br eadwi nner'

kaafir kuf f aar kuwayfir "infidel'

r ukb+at rukab r ukayb+at ' knee'

Hi kmt+at H kam Hukaymt+at " maxi m

waziir wuzar +aa? wuzayyir "vizier'

ki taab kut ub kut ayyi b ' book'

The vitality of the ianbic plural pattern is therefore confirned: identical

nor phol ogi cal resources are exercised in the indisputably productive and general
diminutive, even in cases where ianbicity is not an option in the plural.

A second structural argunent for the core status of ianbic pluralization
cones fromthe plural -of -the-plural phenonenon. The plural-of-the-plural, if broken,
is normally iambic, even when the base noun itself takes a non-ianbic plural, and,
strikingly, even when the sinple plural is of a shape that would nornmally resist the
ianbic plural. The follow ng exanples illustrate these points:



(14)

Si ngul ar Pl . Pl./Pl.

Dl a9 ?aDl u9 ?aDaal i 9 "rib
9ugaab 9ugb+aan 9agaabiin "eagl e’
j amal j i maal j amaa?i | ' he- canel

Di | a9 and Qugaab for mtrochai ¢ (net at hesi zi ng) and nonosyl | abi c plurals, respectively,
yet they assinilate to the ianbic pattern in the plural-of-the-plural. The sinple
plural jimaal is a masculine noun CvCvvC, a type that very rarely takes an ianbic
plural. Nevertheless, its plural-of-the-plural is ianbic. This shows that the i anbic
pl ural has regular, default status within the domai n of broken pluralization, in nuch
the sane way that external suffixation has default status within the whol e category
of nouns. Deverbal nouns bypass the entire broken-plural system (just as denom na
ver bs bypass the ablaut system of English: grandstanded); simlarly, broken plurals
-- as stenms -- bypass the lexically-restricted trochaic and nonosyl | abi ¢ subsyst ens
of pluralization. The ianbic plural is unanbi guously the productive pattern, in that
it alone applies to derived forns.

The final argument for the <centrality and productivity of ianbic
pluralization conmes from the treatnment of | oanwords. W have not studied the
treatnent of |oans systematically in our Mdern Standard Arabic |exical nmaterial
although it is imediately apparent that | oanwords always formianbic plurals even
when the singulars are canonically consistent with other nbdes of pluralization.
Sneat on (1973) reports the results of a conprehensive study of | oans in a conservative
Saudi Bedouin dialect. The broken plurals of |oans are always fornmed on the ianbic
pattern, even though other options are available in this dialect. In the follow ng
exanpl es, we have changed Snmeaton's transcription to conformto our own conventions
and have abstracted away fromthe superficial phonology of the dialect:

(15)

Si ngul ar Pl ur al

baSS buSuuS ' bus'

bul T bul uuT "bol t'

rayl ?ar yaal "rail'’

huub (/ huwb/) ?ahwaab " hub'

Hafiiz Haf aayi z "office

darii C+at dar aayi C "wi ndow (Persian)'
baari i bawaari i " bar'

muuTur mawaaTi r "ot or vehicl €'

xaaQuug+at xawaaCii g ' spoon ( Persi an)
bansi | banaasi | "penci |’

bistin basaatin ' pi ston'

¢i ngaal ¢tanaagi il "fork (Persian)
di rwaaz+at daraawi i z 'gate (Persian)

The conplete generality of the ianbic plural is apparent fromthese exanpl es, which
range over all the stem canons.

3 The lanbic Plural and D mi nutive in Detai

Qur purpose now is to provide a conprehensive fornal specification of the
nmechani snms of ianbic plural, and by extension dimnutive, formation. W first take
up the major theoretical prerequisites to the analysis, prosodic specification of a
domain and the overwiting of one vowel nelody by another. We then apply these
results tothe detail ed anal ysis of the ianbic plural. Finally, we provi de i ndependent
support within the language for two inportant features of the description, the
bi moraic mnimal word and the ianbic tenplate

4 Prosodic Specification of the Mrphol ogi cal Base




Mor phol ogi cal processes usually operate on a base that is defined in purely
nor phol ogi cal terms: e.g., suffix the plural norphenme to a noun stem Even nost ki nds
of reduplication and tenplatic norphol ogy, though fornerly regarded as
"base- dependent" (Aronoff 1976), exhibit only norphol ogi cal base dependency: copy and
associ ate the stemnel ody; |ink the Arabic root to a tenplate. Phonol ogi cal processes
inthe lexicon also typically take units of norphol ogical structure as the domain in
whi ch they operate, as with cyclic and edge-dependent rul es. In certain circunstances,
however, rules deviate systematically fromthis nornmal state of affairs by calling
on phonol ogical criteria to further delineate the base or the domain to which they
apply. In this section we develop a theory of phonol ogical circunscription of the
nor phol ogi cal base, offering a formal account sufficiently detailed to support the
anal ysis of Arabic.®

Rules of phrasal phonology provide a <clear case of phonol ogical
circunscription, because their domai ns are obtai ned froma conbi nati on of grammati ca
and prosodic information (Selkirk 1984 inter alia). Wthin the lexicon -- and
therefore nearer to present concerns-- a key instance is the use of extranetricality
to redefine the location of an edge for purposes of a given rule or set of rules.
According to the usual understanding, a single phonol ogical constituent -- segnent,
nora, syllable, foot -- nay be designated as extranetrical at an edge (Hayes 1982;
Harris 1983), subtracting it fromthe norphol ogi cal donain that the rul es reckon w th.
Extranmetricality has been extensively studied in phonology; we claimthat it can be
seen as well in the nost commonly encountered variety of infixing norphol ogy, turning
prefixes and suffixes into infixes that stand one unit from an edge (MCarthy and
Prince 1986, forthcom ng b).

As a first step toward explicating the general phenonenon of prosodic
circunscription of bases, let us devel op an account of extranetricality. W need
toclarify what it neans to have an operation, either phonol ogical or norphol ogi cal
apply under an extranetricality constraint. Qur tactic will be to characterize the
anal ysis of the base inplicit in the notion of extranetricality, and then to show how
this analysis, when nade explicit, allows us to generalize the ordinary notion of
"operation on a base".

First, the inplicit analysis of the base. W need to recognize a function
which, given a base B, will pick out the part of B that is characterized by the
extrametricality constraint. The function will return the designated constituent C
that sits at the edge E of the base B. Call the function _<C E>;, let us wite the
result of applying the function to a base B as B:_<C E> or B. for short.” Thus,

when a final syllable is rendered extranetrical in a given base B, B. is the actua
final syllable of B

The function induces a factoring on the base B, dividing it into two parts:
one is B: , the part characterized by the constraint <C E> the other is the residue,

* Sonme aspects of our approach to formalizing the theory of prosodic specification
have been influenced by Hoeksema's notion of a "head operation" (Hoeksenma 1985;
see also Pollard 1984, Bach 1979: 516, 1984).

*The notation B: abbreviates what would be witten as (C, E, B) ins standard
functional notation, which we eschew in aid of perspicuity.

Qur use of the A dukiewicz notation should not be confused with that of
Categorial Grammar, where it is used to define syntactical categories. (W are
grateful to Diana Archangeli for reconmmending this clarification.) Categori al
formalizations of some of the Brosel owand McCarthy (1984) proposal s can be found
in Schmerling (1983) and Hoeksema and Janda (1988), the latter providing an
unusual ly rich franmework for norphol ogi cal description



the part of B outside B: , which we will wite B/ . Defining an operator "*" that
gives the relation holding between the two factors in B, wusually left- or
ri ght-concatenation, we wite:

(16) Factoring Inposed by Phonol ogi cal Constraint
B=B * B

This sinply gives us a way of showi ng how the criterion <C E> divides up the base.
In Latin stress, for exanple, where a final syllable is extranetrical, we have <,
Right> if Bis the word spatula, B: = la and B/ = spatu. In this case, the
operator "*" concatenates B: to the right of B/

Wth this notion of factoring in hand, we can 'lift' the prosodi c constraint
fromthe level of the base to the |l evel of operations applying to the base. Let Q(X)
be a phonol ogi cal or norphol ogi cal operation defined on a base X. W define O --
the sanme operation, but conditioned by the extranetricality of <C E> -- in the
fol |l owi ng way:

(17) Definition of Operation Applying under Extranetricality
a (B = B * QB )

To apply Oto B under extrametricality is just to apply Oto B/ , concatenating the
result with B in the sane way ("*") that the residue B/ concatenates with B: in
the base B. In this way the operation Q inherits everything that |inguistic theory
tells us about O except its domain of application.

For Latin stress, the operation Ois right-to-left assignment of binoraic
feet. Pl ugging our exanple word into (17), and using brackets to indicate
f oot -constituency, we have (18):

(18)
Q  (spatul a) = spatul a: * O (spatulal)
= la * O (spatu)
= la * [ spat u]
= [spatu]la

Notice that the display in (18) is not a "derivation"” in the usual sense, but sinply
a sequence of clarifications through which the neani ng of each expression is brought
out .

In the real mof norphol ogi cal operations, a parallel is provided by the kind
of infixation found with the Tagal og norpheme -unmt, which marks actor focus in a
certain class of verbs. The infix appears after the first consonant of the base:

fromtawag 'call', the perfective tumawag is fornmed. This, we suggest, is a case of
prefixation under initial consonant extranetricality. Indeed, if thereis noinitial

consonant, umis just a prefix. Since the extrametrical elenment is the word-initial
consonant, the function has its paraneters set to <consonant, Left>. By equation
(16), we have, for the factoring of the base:

(19 tawag = tawag: * tawag/ = t * awag

Let UM be the operation of prefixing umto a base. The operation UM/ then applies
according to the definition (17):

(20)
UM/ (tawag) = tawag: * UM (tawag/ )
=t * UM (awag)
=t *  umawag

t umavag



Initial-consonant extranetricality therefore excludes the first Cfromthe domain to
whi ch nor phol ogi cal concatenati on applies, as desired.

Extranetricality is subtractive, identifying the domain of a rule with the
residue left when a constituent is factored out. Less famliar, but no |less
wi despread, is the use of a prosodic constraint to positively identify a rule's
domain. This is fundamental to the way that ianbic plural and di mi nutive norphol ogy
is inmposed in Arabic. Here we will establish the basic formal and typol ogica
characteristics of the phenomenon.

One straightforward exanpl e, whose rel evance to the Arabic case can hardly
be m ssed, cones from U wa (Southern Sumu), a | anguage of Nicaragua. |nfornmation on
this language is due to Hale and Lacayo Blanco (1988); its theoretical significance
was first noted by Bronberger and Halle (1988). U wa marks possession in nouns by
a suffix or by an infix, depending on the phonol ogy of the base (Hale and Lacayo
Bl anco 1988, vii). Possession by the 3rd person singular is exenplifiedin (21); the
ot her person/nunber affixes are placed in the sane position.?

(21) Uwa Construct State

Base Possessed
a. al al - ka " man'
bas bas- ka "hair'
Kii kii-ka ' st one'
b. sana sana- ka " deer'
amak amak- ka ' bee'
sapaa sapaa- ka ' f orehead'
c. suulu suu-ka-1u ' dog'
kuhbi | kuh- ka- bi | "kni fe'
baskar na bas- ka- kar na ' conb’
d. siwanak si wa- ka- nak 'root
anaal aaka anaa- ka- | aaka "chin'
kar asmak kar as- ka- mak " knee'

The various possessive markers go right after the first ianbic foot of the base. They
appear as suffixes when the entire base is a single ianb, either nonosyllabic (21a)
or disyllabic (21b), and as infixes when the base is |onger than one foot (21lc, d).
As usual, the ianbic foot consists of a light syllable foll owed by a heavy syl | abl e,
two |ight syllables, or asingle heavy syllable. (Since nononoraic feet are prohibited
in the unmarked case, it is to be expected that there are no nononoraic bases, a
predi ction borne out in the lexical material collected by Hale and Lacayo Bl anco.)
The possessive suffixes |like -ka, then, when applied to | onger stens, concatenate to
the |l eftnost ianmbic foot in the base rather than to the whol e base as a norphol ogi ca
entity. The prosodic criterion that factors the base is <F, Left> where F is the
ianbic foot. The function <F,L> wll pick out the initial ianmbic sequence of the
base, giving the factoring of '"knee' in (22) by definition (16):

(22)
karasmak = karasnmk: * karasmak/
= kar as * mak

eeThe infix -ka- al so appears in nouns specified by a denonstrative, as in aaka

al-ka "this man'. For this reason, Hale and Lacayo Bl anco call the ka-marked
formthe "construct state". The other possessive suffixes are -ki- '1sg.', -nm-
'2sg.', -ni- 'lincl.", -kina- "1 excl.', -mana- '2 pl.', and -kana- '3 pl.".

We have found a few exceptional affix-placements, typically suffixation to the
whol e base: kruhbu-ka 'ocel ot', paapangh-ka'father', ta-ka-pas 'nouth', U wah-ka
"Uwa', kubalanmh-ka, kubalanmhlanh-ka 'butterfly’. Thanks to Ken Hale for
supplying us with additional material on this |anguage.




Here the operation nust apply to the prosodi cally characterized segnment B: rather than
toits residue. The formal definition exactly parallels that of O . W define an
operation O , one that applies to a prosodic domain within a base, as follows:

(23) Definition of Operation Applying under Positive Prosodic Circunscription
G (B = QB ) * B

To apply an operation Ounder prosodic circunscriptionto a base Bis, by definition,
to apply that operation to B: , the segnent of the base characterized by the prosodic
constraint, joining the result with the residue B/ in the sane way ("*") that B:
and B/ are joined in Bitself. As with O , the operation G inherits all the
formal characteristics of the unqualified operation O

For the U wa possessivel/construct, the operation is "suffix -kal/-kinal-
ni/etc.", limted to the leftnost foot. Witing -KA for the operation, we have, for
the word ' knee' factored in (22), the foll ow ng application:

(24)
-KA:  (karasmak) = -KA(karasnak: ) * karasmak/
= -KA(karas) * mak
= kar aska * mak

kar askanak

Since prosodic circunmscription is formally related to extranetricality, it
is natural to ask whether its effects can al so be seen in phonology. Stress theory,
the homeland from which extranetricality energed, provides a plausible candidate:
the appearance of special prosody at the edges of words, typically encoded in
non-iterative rules that deploy a single foot either initially or finally. (An
exanpl e in Hayes (1982) is Garawa.) |If anordinary iterative stress rule is subjected
to prosodic circunscription, then it can appear to be non-iterative, since its actual
domai n is so narrow. Thus, a | anguage whi ch has only penultimate stress in the | exical
phonol ogy may be specifically liniting an ordinary iterative foot-building process
to the rightnost disyllabic segnent of the word. English provides another kind of
exanpl e, for in that |anguage quantity-sensitivity shows up only at the edges of the
stress-domain (cf. Hayes 1982), plausibly a restriction of quantity-sensitive rules
to a circunscribed subdomain chosen at edges. Conmonly encountered general
restrictions on the location of stress with respect to an edge, such as the famliar
Drei silbengesetz (the linitation of stress to one of the last three syllables), may
reflect prosodic circunscription as well as pure prosody. However, since our dom nant
i mediate concern is with the norphology of circunmscription, we wll |eave the
phonol ogi cal question open.

Affix-placenent effects quite simlar to those in Uwa have been noted in

reduplication. |In Sanpban and Chanorro, reduplication inserts a light syllable in
prestress position. Stress is typically penultimate in Chanorro, invariably so in
Sanpan (which treats each vowel as a separate syllable phonologically); for

trisyllabic and | onger bases, this leads to infixation:



(25) Reduplicative Affixation to a Prosodically Delimted Domain
a. Chanorro Continuative®

séaga sal saga] 'stay'

€gga e[ ?egga] "wat ch’

hugéando huga[ gando] ' pl ay’

bi dan+fi ha bi dan+fi [ Ai ha] "what they did; their doing'
i nal i gao+fia i nal i +ga[ gao+ia] "what he | ooked for; his searching
b. Sampan Pl ural

tda ta[taa] "strike'

noéf o no[ nof o] "sit!

al 6fa al o[ | of a] "l ove'

gal ue gal u[ | ue] "wor k'

saval i saval val i ] "wal k'

Following the |ead of Broselow (1983: 338) and Brosel ow and MCarthy (1984), we
anal yze this as prefixation to the rightnost, nain-stressed foot of the word. In
Sanmpban, where all syllables are (C)V, the reduplicative prefix can just be a syllabl e;
Chanorro, with a richer syllable inventory, requires the prefix to be specified as
light. The Salishan | anguages show a range of simlar phenonmena (McCarthy and Prince
forthcoming b). In all such cases, the sonetinme infix is a prefix to a prosodically
characterized base; any residual material outside the actual base B: is outside the
scope of the operation, leading to infixation whenever the residue B/ is non-null.

Witing Y- for the operation of prefixing a syllable tenplate, the Sanpan
i nfixing case comes about fromthe follow ng applications of definitions (16) and
(23):

(26)
Y-: (al ofa) = Y - ( a I o f a )

* al of a/

= Y-(lofa) a

= lolofa a

= alolofa

The U wa, Sanpan, and Chanorro cases display a property that is entirely

characteristic of prosodic circunscription of the base: the prosodic criterion
al ways sel ects the mnimal base of the | anguage. In the exanples just discussed, the

m ni mal base is descriptively coextensive with the foot. This is no accident. The
prosodi c hierarchy, as a principle of representational well-formedness, guarantees
that words are nmade of feet, feet of syllables, syllables of noras. The m ninal
expansi on of the category word, which we will denote by W, therefore consists of a
single foot. Wth this in nmind, we propose that positive prosodic specification of
the base to which a rule applies is limted by the follow ng constraint:

(27) W;, Constraint.
Positive prosodic circunscription of a base may only appeal to the category M ni mal
Wrd. That is, in O <CE> C= W,

Consi derations of prosodic theory lead to further conclusions about the
nature of the W,;, category. Fromnunerous enpirical studies, we know that the | ower
l[imt on the size of an unnarked stressed foot is 2 noras. Quantity-sensitive systens,
i anbi c or trochaic, strongly avoid nononoraic feet, and quantity-insensitive systens,

*Thanks to Sandra Chung for help with the gl osses.



wher e each syl | abl e may be regarded as nononoraic, strongly avoi d nonosyl | abic feet.?
The minimal unmarked foot, then, is 2 noras. The |ogic of markedness entails that
sinmple reference to a unit calls the unmarked instance of that unit. Prosodic
constraints are therefore framed in ternms of unmarked units, and we deduce that
whenever a | anguage i nvokes the mninmal word condition, it sets 2 noras as the | ower
l[imt on word size. This consequence appears to be well-supported in a wide variety
of | anguages, rangi ng fromEstoni an (Prince 1980) to Arabic, as we show bel ow (section

7).

M ni mal i zati on may ext end over nore than one |l evel in the prosodic hierarchy.
The mininmal word nmust be a single foot; but the foot itself may or may not al so be
m ni mal i zed. This distinction will nanifest itself whenever there are several
possi bl e expansions to the foot. Hypocoristics and truncated vocatives typically use
a W,, template; «crosslinguistic variation in the gross syllabic structure of such
forns is due not only to the famliar differences in foot-types, but also to the
degree of nminimalization. 1In English, for exanple, hypocoristics are fornmed on the
nodel of the nonosyllabic word (McCarthy and Prince 1986, forthcom ng b). The
tenplate's single binoraic syllable is the mininal foot as well as the m nimal word,
so that mninmalization extends all the way down the prosodic hierarchy. In Yup'ik
(Woodbury 1985), on the other hand, the proximal vocative tenplate is a single ianbic
foot, which may be freely taken to be one or two syllables; here the word is
mnimalized only to the foot level. (Exanples of the English and Yup'ik phenonena
appear below in (58).) Arabic will not provide us with exanples that distinguish
one-level fromall-level nminimalization, sincethe mniml wrdis fixed at two noras.

In the cases exanined so far, affixation to a prosodically specified base
leads to infixation, an eye-catching order effect. In reduplication, where the
copyi ng conponent of the operationis inherently sensitive to base phonol ogy, prosodic
circunscription canto lead to subtler, but ultimately no | ess stri ki ng consequences.

| nportant evidence bearing on the nature of prosodic specification was first noted
by Nash (1979; 1980: 144) in a discussion of the problemof YidinY reduplication. The
key data are exenplified here:

(28) YidinY Reduplicationt

Si ngul ar Pl ur al

mul ari mul a+mul ari "initiated man'

j ugar ba j ugar +j ugar ba- n "have an unsettled m nd
gi ndal ba gi ndal +gi ndal ba "lizard species'
kal anpaRa kal atkal anpaRa "March fly

YidinY reduplication exhibits a special kind of dependence on the form of the base.
The base mulari is syllabified as /mu.la.ri/; the affiliation of r with the third

*In Hayes (1987), this observation is elevated to a principle absolutely
excl udi ng nononorai ¢ stressed feet. This nove, although appealing, encounters
various enpirical problens. On the one hand, it prohibits observed patterns |ike
t hat of Maranungku (Hayes 1987), a left-to-right quantity-insensitive trochaic
system where final odd-nunbered syllables are reported to be stressed (e.g.
[langka][rate][ti]). On the other hand, it excludes derivation-internal
nononorai c feet which are later nodified, |like those of English (Hayes 1982),
Cairene Arabic (McCarthy 1979), or Yup'ik (Hewitt 1989). It may well be that
nononor ai ¢ feet have to be admtted as a marked option, with surface realization
as stressed or unstressed governed by principles of eurhythmy such as those
di scussed in Prince (1983) and Hayes (1985).

*The synbol R spells the retroflex continuant. Al data are from Di xon (1977),
a major descriptive and anal ytic study of the | anguage.



syl | abl e of the base i s what prevents it frombei ng copi ed -- conpare_j ugar +j ugar ba-n,
whose base is /ju.gar.ba/. The base gindalba is syllabified as /gi.ndal.ba/; the [
bel ongs to the second syllable of the base and therefore it can be copi ed. The base
kal anmpaRa i s syl |l abified as /ka. | a. npa. Ra/ because all honorgani ¢c nasal -stop clusters
are tautosyllabic, or perhaps not clusters at all, as Nash (1979) argues; this form
therefore reduplicates like mulari.

The curious property of YidinY reduplication is the way that the
syl labification of the base is carried over, as if the initial disyllabic sequence
were copied whole. A large anount of descriptive research has failed to turn up a
reduplicative process that unanbi guously copies a single syllable (Mravcsik 1978).
There are no known cases where, under the sane rule, a formlike ta.ka reduplicates
as tattaka and a formlike _tak.ta as tak+takta. The actual possibilities are ta-
for both, with the prefix in the shape of a Iight syllable, or tak- for both, with

the prefix specified as a heavy syllable (or just a syllable). Indeed, this very
finding lies behind the developnent of the tenplatic approach to reduplication
(Marantz 1982). In tenmplatic reduplication, the syllabic character of the affix

determines all structural properties of the result, whereas the syllabic character
of the base contributes nothing. Yidiny provides us with a striking counterexanple
to the enpirical generalization. Wy then should reduplication appear to copy two
syl | abl es but never just one?

Qur explanation is that the disyllabic foot of YidinY is the actual donain
of reduplication.® The foot is quite literally the mniml base of YidinY, since no
stem may be nmonosyllabic. The YidinY reduplicative prefix attaches to the m ninal
base within the actual base, reduplicating the mniml base just as if it were an

aut henti c norphol ogical unit. Only material contained in the mnimal base -- the
first two syllables of the stem-- is available for copying. Nornmal reduplication
wi t hout base specification, quite freely changes syllabic affiliations and would
derive fornms like *nular+nul ari. Indeed, in the renotely related |anguage Lardi
(WIkinson 1986), which uses a simlar form of prefix, we find exactly that:
parel +pareli, *pare+pareli. Only the prosodic characterization of the base as

m nimal, specific to the granmar of YidinY, prevents this.

Since the whol e of the m nimal base is reduplicated, the YidinY reduplicative
affix can be regarded as W or total reduplication. Witing W for the operation of
prefixing a word tenplate, a typical Yidin' formis derived as foll ows:

(29)
W: (nulari) = W(mulari: ) * mulari/
= W (ml a) *ori
= nul anul a *ori
= nmul anul ari
In Lardil, it is the prefix, not the domain, that is characterized as W;,. G ven that

t he unmar ked wor d- shape of the | anguage i s exactly the foot-long W,;,, it should foll ow
from mar kedness theory that unadorned reference to W is inplicitly reference to W,
Thus, both Lardil and YidinY can have the prefix W, understood via markedness to call

Wi.-. The two | anguages differ only in that YidinY adopts prosodic circunscription
as well. The largest segnment of the base nelody pareli that satisfies the nininmal

*Nash (1979; cf. Nash (1980:139)) proposes that the actual YidinY operation is
a foot-copying transformation, an inpossibility in our theory, although foot
reduplication by autosegnental spreadi ng had been proposed in MCarthy (1979).
Nash (1980: 144) alludes to an analysis sonewhat closer to the one devel oped
here.



word requirenment is parel.?!®

The m ni mal base has also been found to serve as the locus for a kind of
tenpl ati ¢ or superpositional norphol ogy much nore obviously |ike the Arabic broken
plural. The Cupefio habilitative, studied by H Il (1970) and McCarthy (1984), provides
a clear exanple. The facts are in (30), where square brackets indicate foot-edges:

(30) Cupefio Habilitative

Verb Stem Habilitative
a. [ ¢al] ¢a?aval " husk'
[te' w té' ?287éw ' see'
he[ | Y&' p] hélYé' ?&?ép " hi ccup'
ké[ | aw kél 4?a?aw ' gat her wood'
b. [ paci K] paci ?i k "l each acorns
[ ¢4bnéw] Ccatné?éw 'be angry'
C. [ pi né?wex] pi NE?wWex 'sing eneny songs'
[ xal eyew] xal éyéw "fall'
d. ¢i ¢i? ' gat her'
ha ha? "fart'
?ayu ?ayu "want'

Descriptively, the generalizationis that, for consonant-final words, the habilitative
is formed by expanding the stress foot to three syllables in length. The |ocation
of stress in stens is lexically determ ned, according to HII (1970). If the foot
i s monosyl | abic (30a), two syllables are added; if disyllabic (30b), one syllable is
added; and if already trisyllabic (30c), the habilitative is the sane as the base.
The data in (30d) show that vowel -final words are not subject to this process.

McCarthy (1984) anal yzes this phenonmenon as accomopdati on of the base to a
trisyllabic foot tenplate. But the base to which this process applies is not purely
nmor phol ogi cal in character; material outside the actual stress-foot of the word is
irrelevant, so that _ké[l&aw], with final stress, goes to kél 4?a?aw, not *kél 4?aw. The
foot-maxim zing tenplate is superinposed on the foot -- the mnimal base -- within
t he nor phol ogi cal stem The t enpl at e- mappi ng operati on therefore applies under <C, E>,
where Cis the minimal word category, as predicted by constraint (27).

The Cupefio habilitative al so supplies evidence on how the function <W;,, E>
interprets its factoring nission. The process resenbles Arabic ianbic plural and
dimnutive formation in that it selects a mniml-word-sized segnent as the domain

of tenplatic norphol ogy. In Cupefio (or YidinY, for that matter), the sel ected segnent
is an actual foot of the word, but in Arabic the surface stressing is irrelevant to
the -parse of a form-- only the noraic structure counts. There are two possible

sources for this difference. First, the edge specification in may be opposite to
that of foot formation, so that there is no foot at the edge where seeks one
Second, the norphol ogi cal processes dependi ng on may apply to representations on
whi ch feet have not yet been i nposed. The Cupefio habilitative is clearly forned after
stress has been assigned; the Arabic processes plausibly apply in strata before the
relatively superficial deternination of word stress. Significantly, no known
processes of Cassical or Standard Arabic phonol ogy are stress-dependent; and in
nodern Arabic dialects, with an essentially identical granmar of the ianbic plural

eMcCarthy and Prince (1986) show that satisfaction of tenplatic constraints is
typically maxinmal in that the affix subsunmes the |argest substring of the base
nmel ody neeting the tenplatic requirenent.

Wiy isthe trisyllable recognized as alegitinate category? The Cupefio tenpl ate
to be the nmaxinmal prosodic unit of the | anguage: one (necessarily binary) foot
+ one extranetrical syllable, which itself ends in an extranetrical consonant.



stress-sensitive phonol ogical rul es and i ndeed stress itself are applied to the output
of broken plural formation. Thus, the ordering of ianbic pluralization prior to
stress assi gnnment accords fully with the facts. Either condition -- specification of
t he opposite edge, or ordering norphol ogi cal processes before foot assignment --
| eads to the followi ng conclusion: in the presence of relevant prosodic structure,

will select the actual elenment that satisfies its paraneters. |n the absence of
rel evant structure, 1is freeto parse the desired constituent fromthe underspecified
base.

Crcunscription is an activist strategy that allows the |longer bases in a
| anguage to be treated on the nodel of the mninmal base, preserving the key
phonol ogi cal and norphol ogi cal properties that happen to coincide in prosodically
mnimal forns. An equally significant effect of prosodic circunscriptionis precisely
to disall ow generalization beyond the ninimal: to denmand the coinci dence of foot and
word as a precondition for rule application. In English, for exanple, irregular verb
allonorphy is entirely restricted to nonosyllabic stenms, the fully mninml word
structure of the |language. Conparative and superlative -er and -est are used on
one-foot adjectives: bi gger, st upi der, happi er, but ?intenser, *auquster,
*intelligenter.® |In Arabic, only mninmal (binoraic) nouns take special nelodies in
t he broken plural (see section 10 below). I n Kinande, trisyllabic forns sinply do not
reduplicate (Mutaka and Hyman 1987); in the Northern Karanga dialect of Shona
trisyllabic stems reduplicate postlexically, showing different tonology from the
canoni cal disyllabic forns (Hewitt and Prince 1989). Exanples can be multiplied ad
lib. Once again the distinction is between the ninimal word and all others, but here
the prosodic criterion serves to segregate the two classes, not to join them

Such cases require that B = B: in order for the operation to proceed. No
active parse is allowed, or, to put it another way, the parsing operation nust be
vacuous. We can incorporate this idea into the formal theory by adnmtting a variant
definition of that turns it into a partial function, one that does not return a
val ue for every menber of the set of bases.® Let us designate this variant as

(31) Definition of Partial Function '
B:'' = B if B=2B
el se, undefi ned.

The prosodically restricted operation O depends on the success of the function |,
and G ' is therefore undefined when ' is. An operation applying under ' applies
only to m ni mal words.

The segregating effects of prosodi c circunscription can be subtler thantota
bl ockage; it can al so deternine choice anong all onorphs. One |large class of cases
is represented by an idiosyncratic alternation in the Dyirbal ergative suffix (D xon
1972). The ergative suffix is +6qu with disyllabic bases but +gu with | onger ones

*For the conparative and superlative of English, mninmalization extends down one
level -- W,;,is a single foot. For the deadjectival suffix -en, which attaches
only to nonosyl |l ables (whiten vs. *liciten), ninimalizati on goes down two | evel s
-- W;, is asingle foot which is itself mniml (a stressed nonosyll able).

W note an abstract sinmlarity between the feature-changing/feature-filling
distinction and the distinction between the total function and the partial
function interpretations of



(32)

Root Ergative
a. /yaral yar a+6gu ' man'
b. /yamani/ yamani +gu 'rai nbow

In this and many ot her |anguages, one allonorph of the affix attaches to a base of
m ni mal prosodic size -- in Dyirbal, disyllabic.? The other allonmorphis appliedin

the default case, affecting all other bases. The norphenme -6gu suffixes under ;
prosodically unrestricted -gu is linmted only by the El sewhere Condition. 8

A rel ated phenonmenon appears frequently in the reduplicative norphol ogy of
a nunber of Austronesian |anguages. |n Cebuano, reduplication acts in a radically
different way depending on whether the base is mniml (disyllabic) or not (WolIf
1966: 562-3), as the follow ng data show

(33) Cebuano Disyllabic Reduplication
a. Mninmal base

sul ti sulti+sulti "tal k' /continuative
bal i k bal i k+bal i k ' cone back'
hi gda? hi gda?+hi gda? "lie'
b. Nonm ni mal base
bal i bad bul u+bal i bad "refuse offering
patut ana pul u+pabut ana ask question'
panasthi d pul u+panasthi d "ask to | eave'
pahul ay pul u+pahul ay 'rest
Wth disyllabic bases, reduplication is total; wth polysyllabic bases, the

reduplicative prefix is Culu. Less radical versions of this choice of reduplicative
af fi x appear in Tagal og and Makassarese (Aronoff et al. 1987, citing Carrier-Duncan
(1984) for Tagal og), |anguages in which the nininal base is also disyllabic:

*The ergative suffix of Dyirbal |looks as if it is in a conpensatory relationship

with the base: the suffix is shorter with |onger bases. Armin Mester has
proposed that this observation derives from a tenplatic requirenment that the
result of affixation be a prosodic conpound -- which nust contain two (at | east

mninmal) words, thus at |east four noras. The rule of allonorphy, then, picks
the shortest affix allonorph that satisfies this requirenment. The assunption is
that +6gu be binoraic, +gu nononoraic. This is an elegant solution, and an
approach of this formal character will certainly illuminate other cases of
conpensati on, as shown in the discussions of Ponapean and Sanskrit in MCarthy
and Prince (1986), but it encounters difficulties with Dyirbal or the rel ated
phenonmena i n ot her Australian | anguages. Quite generally in these | anguages only
vowel s can be noras; further, in sone of them nasal -stop sequences are probably
onsets or single segments (Nash 1979).

If the phonological sinmlarity between the allonorphs is linguistically
significant, the process can be divided into two parts: suffixation of a nasa
el ement under ' and general suffixation of -gu. O the norphene coul d be taken

to be /-6gu/, and the allonorphy process would be DELETE-§/ --that is, deletion
woul d only apply when the 6§ sits in B/ , outside the mininml word.



(34) Tagal og and Makassarese Disyllabic Reduplication
a. Tagal og
i. Mninal Base

mag-li:nis mag-li:nis+li:nis 'clean/clean a little'
mag-wal i s mag-wal i s+wal i s 'sweep/sweep a little'
pant ay pant ay+pant ay "level/quite |evel'

ii. Nonm ninal Base
tahi:mk /tahi?/+tahi:mk 'quiet/rather quiet'
bal ukt ot /bal u?/ +bal ukt ot "bent/variously bent'
kal ansi 6 /kal a?/ +kal ansi 6 "jingle of coins/id."'
b. Makassarese [Check transcription and | ater assertion about k/?]
i. Mninal Base

bal | a? bal | a?+bal | a? "house/littl e house'
gélla gol I a+gdl | a ' sugar/ sweet s’

tau t au+t au ' person/dol I’
ii. Nonm ninml Base

kal Gar ak kal u?+kal uar a? "ant/lots of little ants'
manar a mana?+nanar a "tower/sort of tower'

bal 4o bal a?+bal ao "rat/toy rat'

As in Cebuano, nmninal bases reduplicate totally. Supram ninal bases also take a
different form they have disyllabic reduplication with final 2. The ?2 is realized
as vowel Ilength in Tagalog by an independently notivated rule of syllable-final
?-deletion with conpensatory | engthening. In Makassarese, the ? assimlates to a

foll owi ng voi cel ess consonant but is otherw se phonetically apparent.

Al'l three of these cases coul d be treated as suppl etive al |l onorphy, requiring
one norphene (total reduplication) under ', and another elsewhere. However, the
m ni mal and supram ni nal al | onorphs are conspicously simlar, sharing disyllabicity
and differing only where the supram ninmal allonorph has some form of additional
nel odi ¢ specification. As in tenplatic norphol ogy proper, a distinction nust be made
between the structural tenplate and any nelodies that are associated with it. The

reduplicative tenplate itself is always W, the unnmarked, therefore mninmal word of

t he | anguage. One allonmorph is further distinguished by an acconpanying purely
nel odi ¢ norphene, /?/ in Tagal og and Mkassarese, /ulu/ in Cebuano. The sinple
al l onorph, with no nelodic content, is attached under ', applying only to nininmal

wor ds; the nore conpl ex al | onorph attaches el sewhere. The nmel odi c nateri al associ ates
fromright-to-left with the reduplicative tenplate (as an autosegnental suffix),

di spl aci ng any conpeting segnental material fromthe base. In Tagalog, a stemlike
bal uktot would lead to a W prefix baluk-, but syllabic integration of the ? nelodic
suffix supplants the final consonant, giving balu? and eventually balu:. 1In Cebuano,

the nmelody ulu usurps all syllabic positions except the absolute initial one.

Makassarese has a couple of further winkles that are worthy of notice.
First, the norphol ogical base to which the rule applies is the root, even though
reduplicative affixation takes place at the level of the stem which nay include a
suffix. Aronoff et al. (1987) point to the following contrast, involving the
transitivizing suffix -i:

(35) Morphol ogically Conplex Fornms in Makassarese

Root Stem Redupl i cation

| 6npo | onpdi Il o m p o - | o m . p o6 . i
' bi g/ make bi g/ make sonmewhat big'

gassi 6 gassi 6 g a s s i ? - g a s . s i . 6 i
"strong/ make str./make sw. str.'

Note that the nmere presence of -i is not enough to invoke the supram nal all onorph.

Al t hough both roots are disyllabic, they choose different reduplication patterns when

suffixed by -i, because the suffix affects their syllabification differently. The

root |onpo passes the test, Be=+B. , because in |lonpoi the initial disyllabic



sequence B: = lonpo. The root gassi6 fails the test when suffixed by -i, because
the initial disyllabic element B: e=egassi and this is not equal to the root. The
base B relevant to the fornmula Be=+B: is therefore the root within the stem but it
is the phonol ogy of the stemthat determ nes the -parse.?®

Second, stress in Makassarese is penultimate, as is typically the case where
W, is disyllabic, but the actual surface stressing of the word does not affect the
-parse, which seeks out the leftnmost W, not the rightnost, where the stress is to
be found. This is consistent with our interpretation of the parsing power of , since
t he edge specifications on stress and on are not identical.?® But, in accordance with
our earlier dictumthat "in the presence of rel evant prosodic structure, wll select
t he actual el enent that satisfies its paraneters”, the pre-existing syllabic structure
of the base is respected, yielding the contrast noted in (35).

The requirenment Be=¢B: segregates the set of bases into two contrasting
classes by limting the definition of to just one of the classes. There is another
situation where the character of the base can disturb the smooth functioning of
<C,E>. when the base fails to contain anything neeting the description 'constituent
Cat edge E, so that B: is enpty. This may not require special coment in the case
of O , an operation applying to a circunscribed base, since bases are typically
m ni mal or bigger and, further, many operations will thensel ves be undefined on the
enpty string. Linda Lonbardi has poi nted out to us, however, that a condition B: *Pee
(that is, the parsed-out constituent nmust be non-null) will have an inportant effect
on O , operations applying to the residue left by extranetricality: it will force
extrametricality to be obligatory. Recall the definition of O , repeated here

(36) Definition of Operation Applying under Extranetricality
a (B = B * QB )

If B: may not be null, then the element <C E> nentioned in rnust be present for the
operation to proceed.

ol igatory extranmetricality is not likely to be obvious in run-of-the-mll
stress systens, because the prosodi c hierarchy demands that stress rul es succeed over
t he whol e vocabul ary. But we do find arestriction of this sort in the Arabic |exical

requirement that all stens end in consonants and that those consonants be
extrametrical. Each lexical entry is subject to an identity rule, I/ ''<consonant,
Ri ght>, where '' denotes the variety of that is undefined when B: e¢=eg.

More striking evidence for obligatory extranetricality comes fromthe Cupefio
habilitative. The fornms above in (30d) show that a final consonant must be present
for tenplate mapping to proceed at all. (30a, b) showthat the final consonant does
not itself participate in left-to-right tenplate mapping; instead, it is tacked-on

* Thus Makassarese reduplication is, norphologically speaking, a head-operation
in the sense of Hoeksema (1984). Although it nust apply at the level of the
stem it applies only to the root inside the stem-- the head of the stem n
top of that, it applies to the root as prosodically circunscribed entity.

It is not clear, fromour limted current know edge of the |anguage, whether
reduplication nust follow stress assignnent. Forns ending inl,r,s are subject
to a rule of epenthesis that follows stress assignnent, giving rise to surface
antepenultinmate stress: /tetter/ © tétter © téttere?. These forms count as
supramninmal for reduplication: tette?-téttere? 'rather quickly'. This would
seemto establish the order stress < epenthesis < reduplication. However, the
nere fact of epenthesis seens to indicate that [,r,s are extrasyllabic
word-finally; consequently, B: «PeB for such fornms at any point, since e.g.
tette.r: e=etette.




to the end of the trisyllabic foot tenplate. In other words, the final consonant is
extranmetrical with respect to tenplate nmapping, the treatnent of vowel-final stens
showi ng that this extranetricality is obligatory.

The analysis of Cupefio thus involves both extranetricality and positive
prosodi c circunscription. A certain subtlety of attack is required, but the neans

are at hand. Let T be the operation of mapping to the trisyllabic tenplate. In the
sinpl e cases, where the base is a foot, we want it to apply in the node T/ ''<cons,
Right> -- ignore the final consonant, map the residue to the tenplate -- as the

foll owi ng derivations show

(37) Cupefio Tenpl ate Mapping - Easy Cases

(a) T/ ' (¢al) = T(¢al/ ") * cal: "'
= T(¢a) o
= ¢a?a?a *
= t¢a?a?al
(b) T/ "' (?ayu) = T(?ayu) * 2ayu:; '
= T(?ayu) * undefi ned
= undefi ned
It is the operation T/ "', and not just sinple T, that nust be restricted to W,
domai n. W therefore wite (T/ ''): to represent the whole process of Cupefio

habilitative formation, conposing the two forns of phonol ogical specification.
Applying the conplex operation calls on each of the definitions used in the theory
of prosodic circunscription:

(38) Cupefio Tenpl ate Mapping in Ful

(7 ") (kelaw) = T |/ (k& 1 a o w o )
* kél aw by defn. (23)
= T "'"(law * ké
={T(law '') * law "''} * ké by defn. (17)
= {T(1a) *w } * ké
= {I 4?a%a * W } * ké
= {l a7?a?aw} * ké
= kél a?a?aw

If the operation T: were restricted by necessary extranetricality, yielding (T: )/
"', the sane output would result. For this kind of case, functional conposition
conmut es.

To sumup: the theory of prosodic specification developed here is built on
the function <C E> that returns a constituent C at the edge E of a base. The
theory's descriptive capacity devolves from two nmain cross-classifying paraneters
i nvol ving the function

(1) An operation may be specified as G , applying to the section of the base
pi cked out by , which we wite as B: , just as if that section were a true
nor phol ogi cal domai n. An operation nmay be specified as O , in which case it applies
to the residue B/l that is left when B is ignored in B

(2) The function nmay be total, always returning a value. The function nmay
be partial, defined on only a subset of possible bases. The partial function gives
rise to allonorphy or to sinple blockage of a rule. Furthernore, may be partial in
either of two ways, which are intrinsically relevant to different cases. It nay be
defined only when B=B: , limting O to mninmal bases, or it may be defined only
when B: P e, limting O to words which actually have the el enent C present at edge
E of B.

This gives a taxonony of four cells, into which we insert the exanples that
have been di scussed:



(39) Taxonony of Prosodic Specification
a. is Total
(i) O . Apply an operation to prosodically circunscri bed base.
Uwa -ka suffixing infixation (21)
Non-iterative Stressing
Chanorro Continuative prefixing infixation (25a)
Sanmpan Plural prefixing infixation (25b)
Yi di n¥ Reduplication (28)
Cupefio Habilitative (30)
Arabi c ianbic broken plurals
(ii) O . Apply an operation to the residue of a constituent.
Stress with Extranetricality (18)
Tagal og -um+ prefixing infixation (20)
b. is Partial.
(i) O '. Apply an operation to the m nimal base; do sonething
different to the others, or do nothing to them
English Irregular Verb Mrphol ogy
English -er/-est suffixation
Arabic Plural Ml ody assignnment (section 10)
Dyi rbal Ergative Allonorphy (32)
Cebuano Pl ural Reduplication (33)
Tagal og Di syl | abic Reduplication (34a)
Makassar ese Reduplication (34b)

(ii) O "'. Apply an operation to the residue if a constituent Cis
present at edge E; else do sonething different to the others, or
not hi ng.

Lexi cal Final C requirenent
Cupefio Habilitative (37, 38)

As a final observation, we note that the basic ideas presented here can be
given an alternative theoretical developnment in terms of the effect of on
nor phol ogi cal donains rather than operations. Instead of defining G and O , we
could define D0 and DY , where Drepresents the norphol ogi cal category that B bel ongs
to. Under this approach, D. would have B: as an actual domain within D, and rules
| ooking to apply to D would apply instead to B: . Simlarly, D would have B/
mar ked as the actual dormain to which rules applied. Definitions would proceed as as
in (40):

(40) Donmain Re-structuring Theory of Prosodic Specification
(a) [oB] : [o[oB ] * B ]
(b) [BI/ =10 B *[oB ]

The effect of definition (40) could perhaps be derived from considerations of
cyclicity. These definitions create a Chonsky-adjoi ned type of structure [o..D...],
where the contents of the inner D are prosodically specified. The theory of rule
applicationwouldthen containthe follow ng specification, deternmn ni ng howoperations
apply to such a structure

(41) Rule Application in a Domain-Restructuring Theory
[o0--D..1) = [p..D...]

This approach nore closely resenbles the characterization of extranetricality in
Selkirk (1984) and the quasi-formal treatnment of both circunscription and
extraneticality phenonena in McCarthy & Prince (1987a, b). One problemthat asserts
itself immediately is how the bl ocking effect of specification would be handled; if
is partial, restructuring would surely fail, but the original domain structure would
still invite ordinary rul e application. Another fundamental issue is whether prosodic
specification turns out to delimt individual operations (as assuned above) or whol e
sets of operations that belong to a single region of the grammar, in which case it
is nore properly attributed to the structure of the representations that those



operations access. Recent argunentation bearing on this matter is found in Inkel as
(1989). For present purposes, it is unnecessary to answer these questions
definitively, and we will proceed with the operational approach, which brings the
surprisingly wide range of specification effects under a single general theory.

5 Melodic Overwiting

The earliest CV-theory treatnents of tenplatic and reduplicative norphol ogy
(McCarthy 1979, Marantz 1982) recognize a special nelody/tenplate relation called
prespeci fication, whereby invariant prior Iinking of a nelodic elenent to atenplatic
position overrides or supplants productive, rul e-governed I i nki ng of a nel odi c el ement
to the sane position. For exanple, Marantz anal yzes the G_ reduplication of Yoruba
(lo, lilo "to go/going') with a CV prefix whose Vis prelinked to the invariant j.

There is considerable evidence, discussed in MCarthy and Prince (1986,
forthcom ng b), that the phenonenon of nelodic invariance in reduplicative affixes
cannot be reduced to prespecification. This evidence cones in part from so-called
echo words, a type of total word reduplication in which sone systematic change is
effected in one copy. Echo word formation seens to be nearly universal; it is found
in English (table+shnable) or, with nore instructive results, in the Dravidian
| anguage Kol am (Eneneau 1955):

(42)

pal pal +gi | "tooth'

kot a kota+gi ta "bring it!"
iir iir+giir "wat er'

nmaasur  measur +gii sur 'men'

saa saa+gi i 'go (cont. ger.)'

The entire word is reduplicated with the initial CV of the second copy fixed at gi.
The sequence gi appears even when the original is vowel-initial, and the vowel I
occupi es both noras of an original |ong vowel.

Thi s wi despread phenonenon is inconpatible with tenplatic prespecification
Since the reduplication copies the whole word rather than sonme substring of it, the
reduplicative affix (in this case presunably a suffix) nust be the prosodic word W
(Marantz 1982). (Indeed, it might be better to say that there is no reduplicative
affix at all, and the basic process is the purely norphol ogi cal one of conpoundi ng
the base with itself -- tautol ogous conpoundi ng (McCarthy and Prince 1988).) To what,
then, would the nelodic invariant gi be prelinked in the reduplicative affix, as
prelinking theory requires? The grammar does not enunerate the term nal el enents of
the reduplicative affix W (or sone Xe=N, A V, P) -- it cannot, since W has
infinitely many term nal elenents -- yet it is exactly to those term nal el enents that
the nelodic invariant gi would have to be prelinked. Needless to say, this problem
exi sts independently of the choice of term nal elenents: syllables, noras, onsets,
nucl ei, or segnments all are unboundedly nany in W Mreover, even if we sonmehow did
manage to enunerate the termnal elenments of W we would then need to prespecify
tenplatic W as i to obtain naasur+giisur, but this would wongly predict long ii in
all cases, yielding *kotatgiita. Clearly sone other process is at work here.

Foll owi ng McCarthy (1979: 319) and McCarthy and Prince (1986), we propose
that we are witnessing here the sane kind of nelody-to-tenplate mapping that is
visible in standard root-and-tenpl ate norphol ogy. The nelody gi has an autononpus
status as a purely nelodic entity with its own autosegnental plane, just |ike ktb or
ai in the Arabic verbal system the difference is that ktb and a i are mapped to
enpty tenplatic slotsina "feature-filling" fashion, whereas the nelody gi is applied
ina"feature-changi ng" manner, overwiting the original nelodic nmaterial of the base.

The echo norphol ogy of Kolanmi, then, consists of tautol ogous conpounding,
pl us the nel odi ¢ echo norphene gi, along with the infornmation that this nmel ody |inks



to the second nmenber of the conpound. The base itself supplies the array of prosodic
positions that the nel ody anchors to. Coming in onits own plane, with free access
to the prosodic positions of the base, the nel odic norphenme associates in the usua

left-to-right fashion, delinking the base phonemes as it goes. As with
feature-filling association in Arabic, the vocalic nel odeme nust link to both vocalic
noras i n a heavy syl l abl e, so that we obtain naasur-qiisur rather than *nmasur-qgi asur

Fromthis interpretation of nelody-to-tenplate mapping, which is inevitable in the
context of recent rul e typol ogy, nelodic invariance follows w thout prespecification

Wthin the theory of prosodic norphology, there is the further prediction that
prosodically null positions |like the onset may be supplied by nel odic overwiting,

so that jiir+giir is possible, while prosodically genuine positions -- like a long
vowel or a noraic coda consonant -- cannot be an invariant part of echo fornation.

Only tenplates, not nelodies, can supply invariant prosody. Thus, we predict the
non- exi stence of an echo-word system that takes arbitrarily long input and that
specifies both the quality and the quantity of sonme segnent in the output (e.g., an
echo-word systemwith kota © kota-giita and koota © koota-giita or one with kota ©
kota-gita and koota © koota-gita). So far as we know, this prediction is borne out.

Mel odi c overwriting is inmportant to determ ning the vocali smof Arabic ianbic
plurals and dimnutives. Although the portion parsed by the binoraic mninml word
and assigned to the ianbic tenplate could receive vocalismin one of several ways,
the residue cannot. Its vocalismis regularly overwitten by /i/ in both ianbic
plural and dimnutive. This overwiting shows the same preservation of vowel [ength
observed in Kolam: contrast the plurals janaadib and sal aaTiin.

6 Synthesis and Exenplification

We now have the theoretical resources to deal with the details of the Arabic
i anbic plural and di m nutive. The prosodic hierarchy tells us that the mninml word
is a single foot; as we show below in section 7, the stress foot of Arabic is a
norai c trochee (pu), and a great deal of evidence converges on this binoraic sequence
as the mniml word of the | anguage. The operation of tenplate mapping in the broken
plural and dimnutive exhibits "positive prosodic circunscription", and we have
observed that the prosodic constituent that specifies such a domain is wthout
exception the mnimal word (see (27)). The general left-to-right bias in Arabic
nmel ody mappi ng (McCarthy 1981) suggests that the parsing of the base by the nininal
word should be in that direction, and this is just what is required. The criterion
of phonol ogi cal specification is thus <W;, L> wth the tenplate-napping operation
applied according to the definition in (23).

The ianbic foot, identified by netrical theory as the disyllabic sequence
light-heavy, is the sole invariant in the plurals and dinmnutives. (It is also, as
we show bel ow in section 8, an inportant feature of Arabic prosody in other domains.)
Thus, the ianbic foot is the tenplate to which the contents of the prosodically
circunscribed domain B: will be mapped. Material outside the mninal-word domain --
inthe residue B/ -- will be unaffected by this tenplate-nmappi ng nor phol ogy.

In the plural, the nmelody /a i/ is introduced and is subject to a rule
spreadi ng the /a/ across the tenplate. Wen the residue B/ becones accessible after
tenpl ate mapping, the /i/ links if possible (that is, if the residue contains any
netrical noras), overwiting the preexisting vocalic nmelody. Oherwise /i/ deletes

by Stray Erasure. In the dimnutive, an autosegnental suffix y fills the last nora
of the tenplate. The dimnutive nelody /u_a i/ then associates one-to-one and
left-to-right, as usual, leaving the /i/ unassociated. As in the plural, the /i/ of
t he el ody associates to the resi due whenever possible. In our representations, the

nor phemi ¢ vowel s of the plural and dinminutive are naintai ned on different tiers from
the stem nelody, consistent with their separate norphological function and wth
phenonena |i ke the spreading of /a/ across consonants in the ianbic plural

Let us begin with the heavily-populated class of quadriliteral plurals



represented by jundub/janaadi b and sul Taan/ sal aaTiin. These plurals are derived from
their corresponding singular stens as follows (Fg denotes a quantitative or noraic
trochee; F, an ianb). The prosodic criterion <W;,»=*Fq, L> interpreted of course
in the total-function node, parses out the contents of the first two noras of these
forns. Suppose B = jundub 'locust’'; then B: = jun. This nust be nmapped to F,. The
mappi ng proceeds as in (43). (Further details of noraic notation are explored bel ow
in section 7.)

(43)
F

T
J n
u

We show the vowel associated and spread, but it is inmportant to note that there can
be no direct evidence for this, since it is overwitten by the a of the /a_i/ plural
nmel ody. The consonantal association is a straightforward filling of the only
obligatorily consonantal positions, the syllable onsets. Spreadingto fill the second
nora of the heavy syllable is not an option, which accords with recent findings that
spreading is not automatic (Pulleyblank 1986). In fact, it is plausible that
spreadi ng of consonants to fill enpty positions is the default only at the earliest
| evel of the norphol ogy, when verbal derivation and the |exical shapes of nouns are
determned. At later strata, as we will see, epenthetic consonants are supplied to
fill enpty onsets: wat the |l evel at which broken plurals are formed, 2 postlexically.

To the formin (43) the tenplatic nmelody /a_i/ associates by spreading the
/al, causing the delinking of the stemvowel; this is portrayed in (44):

(44)
F
M HH
i n
a i
Now the residue B/ = dub once again becones accessible and is subject to nelodic

overwiting by the as-yet unassociated /i/, which displaces the stemvowel, vyielding
dib. The definition of prosodic circunscriptionin (23), it will be recalled, says
O (B)*==Q(B:. )e*eB/ , where "*" is the relationship holding between B: and B/ in
B. Since jun = B: concatenates to the left of dub = B/ , the transform of jun
| eft-concatenates to dub, giving as output janaadib, when the final vowel is

overwitten:

(45)
F

I L VR VR V)
j n d b

a i

Pl uralization of sul Taan proceeds in a parallel fashion. The only difference
of note follows fromthe different structure of the final syllable Taan = B/ . Wen

the nelody /i/ links, it occupies both vocalic noras (as always in Arabic), vyielding
Tiin, for a plural salaaTiin.

The correspondi ng di m nutives are derived identically, nodul o the differences
in the vowel nelody and the autosegnental suffix vy.

Singulars with a nedial genminate stand in a striking relationship to the



- parse. Consider these exanples:

(46)

Sg. B: B/ Pl ural Dimnutive d oss

nuwwaar nuw waar nawaaw i r nuwayw i r ' bl ossoni

jilbaab jil baab jalaabiib julaybii "type of garnent'
tinniin tin niin tanaaniin tunayniin 'sea nonster'

Consi der B = numwaar. Since B: = nuw and B/ =ewaar, the doubly-associ ated nel odene
ww Il be both inside and outside the donmai n of tenpl ate-nmappi ng. Fromt he st andpoi nt
of the tenplate-mapping operation O , which sees only the contents of its

prosodi cal ly characterized donain B: , the nelodic elenent wis subject to the usual
nmel ody-to-tenpl ate mapping, which links it to the onset of the second syllable of the
ianbic foot. The residue B/ , outside the scope of the minimal word, rust renain
unaf fected by the tenpl ate-mapping operation: it starts out and renmamins waar. One
nel odic element w has a bivalent character inposed on it by the logic of domain
characterization. This analysis, therefore, solves the problemthat the broken plural
presents for geninate integrity (Kenstowicz and Pyle 1973; Steriade 1982), the
observation that gem nates cannot be split up by rules of epenthesis.

A second interesting effect arises when the W,;, domai n contai ns insufficient
consonantismto fill the two onsets of the ianbic foot (recall that spreading is not
permtted at this stage of the norphol ogy). Onsets are obligatory, of course, and
nmust therefore be supplied. These are the rel evant data:

(47)

Sg. B: B/ Pl . Dim d oss

xaatam Xxaa tam xawaat i m xuwayti m 'signet ring'

j aanuus jaa nmuus jawaam i s juwnwaymis "buffal o'

Here B: = xaa, jaa and (B: )= xawaa, jawaa. Since the 2nd nora of B: is vocalic,
the domain contains only a single consonant. By left-to-right nmapping, it ends up
filling the first onset of the (bisyllabic) tenplate F; the second onset cannot be
filled fromthe contents of B: . Consequently, awis insertedto fill the obligatory

onset position (MCarthy 1979, 1982).

(48) Consonantal Default Rule
© w, when required by syllabic well-fornmedness.

Mel ody- mappi ng has precedence over the default rule (48).2%

Perhaps the npbst interesting effect of -parsing arises in stem forns
CvevvC:
(49)
Sg. B: B/ Pl . Dim d oss
saHaab- at saHa ab saHaa?i b suHayyib 'cloud
jaziir-at j azi ir jazaa?ir juzayyir 'island'
Hal uub- at Hal u ub Hal aa?ib Hulayyib 'm |l ch-camel’
In all the other fornms we have seen so far, B: happens to coincide with a

* I ndependent evidence for the Consonantal Default Rule can be found in the
derivatives of sub-mnimal bases (li ke ?abawaan) di scussed below in section 7,
where w is inserted to fill-in a position for which no root consonants are
avai l able. The default wis also found in forns |ike Hanraa?u 'red (f. nom)",
where it surfaces as ? by a general phonological rule. Wen the case-narking
desinence -u is absent phrase-finally, the default wis no longer required to
fill the onset and so it too is absent: Hanraa.



constituent of the base -- the first syllable. Here B: CvCv actual ly cuts hal f-way
into the second syllable. Furthernore, the residue B/ vCis not itself a syllable
inthe base. These facts denonstrate clearly that the parse i s acconplished on noraic
structure, since <W,;, Left>in Arabic plurals is a factoring on as-yet stressless
representations at the edge opposite that of the stress rule and W;, is defined in
terns of noras, not syllables. Thus, the -parse respects neither foot structure
(their is none) nor syllabic structure (because W, is binoraic, seeks noras, not
syllables) in the formto which it is applied. The Arabic case is thus to be
contrasted with YidinY (28) or Cupefio (30), where takes a pre-existing foot, and
wi th Makassarese (35), where seeking a disyllabic W,;, takes pre-existing syllabl es
but disregards a stress foot depl oyed at the opposite end of the word. The treatnent
of Bi hereis sinlar to that of the truncated vocative, discussed belowin section
7. The prosodic requirenent Vocative = W,, ., is met in such forms as [nma.jili
because the first one-and-a-half syllables are analyzed as W,;,*=*uu

The residue vC can be syllabified by the usual rules that derive syllabic
representations fromnoraic structure, but it can provide no onset for the syllable
thus derived. Rule (48) is therefore invoked, giving internmediate forns /jazaawi r/
"pl." and /juzaywir/ 'dim' |Independently notivated rules of glide realization,
di scussed at length in Brane (1970: 244ff., 273), are responsible for the surface
forms [azaa?ir, juzayyir.

The remaining ianmbic plurals and dimnutives are those from binoraic
singulars, exenplified in the foll ow ng table:

(50)

Sg. B: B/ Pl . D m gl oss

naf s naf S nuf uus nuf ays+at " soul
gi dH qgid H gi daaH gudayH "arrow

farx far X /faraax/ furayx "young of bird'
gadam  qada m / gadaam qudaym 'foot'

Recal | that underlying /faraax/ and /gadaani surface as ?afraax and ?2agdaam by Ca
Met at hesis. Qther than this, derivation is straightforward. The unnarked node of
pluralization for binoraic singulars is CaCaaC (see section 10), with the same /a_i/
nel ody as the |onger broken plurals, but with the /i/ lost by Stray Erasure. The
di m nutives, of course, are unexceptional

Fi nal consonantal noras are extrasyllabic (see section 7 below). The -parse
includes all the netrical contents of the final syllable in CvCvC disyllables Iike
gqadam In that way, the distinction between the disyllabic class gadam and the
nonosyl l abic class farx is entirely neutralized in the dininutive and broken plura
-- both have just two nmetrical nmoras, and so all netrical noras are recruited in the
domain of tenplate napping. Bi norai ¢ bases are mapped exhaustively (up to
extrametricality) onto the iambic foot tenplate of the broken plural and di m nutive.
Disyllabicity of the plural and dimnutive in just these cases follows fromthe | ack
of intrametrical noras outside the scope of tenplate mapping (that is, the residue
only contains an extrasyllabic final consonant in both types). This contrasts with
the treatment of jaziir, where the stranded nora i s vocalic and therefore not |icensed
out side of a syllable.

Paralleling the "transfer" effect in (46), where a nultiply-associated
consonant is both inside and outside the domain of tenplate mapping, we find simlar
effects involving nelodic elenents that are, in part, linked to extrasyllabic
posi tions. Li ke saHaab+at/saHaa?ib is jariir+at/jaraa?ir 'guilt'; with binmoraic
si ngul ars we have nouns like sirr/?asraar 'secret' or sabab/?asbaab 'rope; reason'.
As with nuwwaar, the nultiply-1inked consonant is bivalent, associating to the ianbic
tenpl ate wit hin the domai n of the prosodically specified base and renai ni ng unaf f ect ed
in B/ outside that base.




W& can now sumup. The problemconfronting us at the outset was the great
superficial diversity in canonical formof the ianbic plural and dininutive. The
basi ¢ assunptions of the theory of prosodic norphology dictate the solution. The
Tenpl ate Satisfaction Condition entails that the tenplate can only include the
canoni cal invariants in a prosodically diverse set. The paranetric option of prosodic
circunscription of dommins gives the scope of the canonical invariance. And the
Prosodi ¢ Morphol ogy Hypothesis requires that the tenpl ate be construed as an ianbic
f oot .

Yet this solution entails all of the transfer results as well. Transfer of
vowel length in the final syllable follows fromthe fact that it lies outside the
donmai n of nel ody-to-tenpl ate mappi ng. The distribution of the inserted wfollows from
the structure of the tenplatic domain and its relation to the residue. Preservation
of idiosyncratic patterns of consonant association or reduplication follows fromthe
fact that the stemrather than root is the base of pluralization. The treatnment of
affixes follows in the sane fashion. Finally, the distinction between tenplatic and
nontenpl atic portions of the plural or dimnutive yields astraightforward expl anati on
for the scope of the derived vocalism

7 The Mnimal Wrd in Arabic

We have seen that a binoraic sequence, the noraic or quantitative trochee
is the prosodic constituent subject to tenmplate mapping in the ianbic plural. The
norai c trochee plays an inportant role in the Arabic systemof prosody. Not only
is it the basis for stress assignment, but it also conditions a variety of ninimal
word effects. The prosodic hierarchy asserts that the mininmal word is a single
netrical foot. Since the stress-foot of Arabic is binoraic, it follows that the
m ni mal word should al so be binmoraic up to extranmetricality.

Qur investigations begin with the stress system There is inconsistency in
t he stressing of standard Arabi c words between different areas of the Arab world, and
no direct testinmony on this subject exists fromthe C assical period. Nevertheless,
the nearly universal normis represented by the data in (51):

(51)

Stress Pl acement

Fi nal Penul t Ant epenul t
yaquul yaquul u kat aba
gaanuun yaqul na kat abat

si r Haan gaal at kat abuu
Dar abt di r ham

tarjam

The stress system is obviously weight-sensitive: final syllables are stressed if
super heavy CvvC or CvCC, penults are stressed if heavy Cvv or CvC, otherw se the
antepenult is stressed.

The treatnent of syllable structure in Arabic is as follows. Assune a
bi moraic (pp) representation of heavy syll abl es and nononoraic (W) representation of
light syllables (Prince 1983, Hynman 1984). The first, or strong, nora can only be
a vowel i, a, or u. The second, or weak, nobra can be any consonant or the second hal f
of a long vowel. Exactly one consonant nust begin any syllable. Super heavy
syllables, which arelimtedto final position, as well as word-final heavy syl abl es,
have final nora extrasyllabicity:



(52)
Syl lable Weight in Wrd-final Position

Heavy Li ght

HH( 1) H( ) H( 1) H
CvvC cvC Cvv Cv
QvCC
Syl lable Weight in Wrd-nedial Position

Heavy Li ght

MU HH H

cvC Cvv Cv

In the typology of netrical stress feet introduced by Hayes (1987) and
McCarthy and Prince (1986), based on Hayes's (1985) survey, this type of stress
pattern is derived by a foot called the noraic or quantitative trochee. This foot
type contains exactly two noras and is stressed on the left:

(53) Quantitative Trochee
F

HH
For purposes of stress assignnent, final light syllables -- whether originally Iight
like kataba or light by virtue of extrasyllabicity |like katabat -- are not included
inthe application of this foot. They are therefore extranetrical, invisible to foot

assi gment . 22

By the prosodic hierarchy, in which Wrd domi nates Foot, the m nimal base of
Arabi c nust be a single quantitative trochee or, equivalently, two noras. Since fina
noras are extrasyllabic (and all |exical stens are consonant final), the mniml base
must contain the two nmoras of the foot plus an extrasyllabic one. Therefore the
m ni mal base of Arabic is exactly satisfied by CvCC, CvvC, or CvQvC. W will now
proceed to exam ne this prediction against the facts.

The smal | est noun stens that occur with any frequency are CvCC (appeari ng 940
times in our lexical material) and CvCvC (appearing 281 tines). CvvC stens are
i ndependent |y prohi bited at underlying representation, although they do occur at the
surface (McCarthy and Prince, forthcomng a). Wrds snaller than these do occur, but
only under very special circunstances. Sone candi date words that are too small appear
in (54):

(54)

Non- wor ds Biliterals | nperatives

wa "and' ?ab ' father' li (inperative vWy 'be near')

bi in bn 'son' da9 (inperative Yywd9 ' put
down')

gad ' past’ ktub (inperative vkth 'wite")

| aa 'not'

Al of these forns have at nobst one nora; in fact, 'son' evidently has no noras at
all in underlying representation, since it has no syllables. Al of these apparent

*An interesting case is presented by forns like tarjanma 'he translated', with a
heavy antepenult followed by a light syllable (al so see Hayes (1987:282)). Wth
final extranetricality, the netrical portion of the word is tarja. A fina
bi norai ¢ foot cannot be placed on this word to give ta[rja]r because this would
violate the prosodic hierarchy. A final nononoraic Tfoot (tar[ja]lf is
i npossi bl e, because the quantitative trochee is exactly two noras. Therefore the
right-to-left operation of the foot-assignment must nove on to yield [tar]ga,.



count erexanpl es are subject to reanal ysis.

Those in the category "non-words" in (54) are exactly that. All of these
forns are in the so-call ed nonl exi cal vocabulary -- they are not nenbers of the ngjor
| exi cal categories noun, verb, and adjective. Cross-linguistically we know that
nonl exi cal vocabul ary need not have the prosodi c or segnental properties of |exica

vocabul ary. For exanple, the only "words" of English beginning with _ are
non-lexical: the, this, that, thou, then, etc. Furthernore, they need not bear a
stress -- contain a foot -- unlike nmajor category words. These non-words are therefore

irrelevant to deternmining the size of the mninmal base.

The exanples in the second colum of (54) are |exical vocabulary itens --
they are nouns -- but they too are not conpelling evidence against the binoraic
m ni mal base. The reason is that they conme froma very snall, closed class of itens
that have probably never reflected a productive pattern of the |anguage. In the
1-nora class with ?2ab are Ham 'father-in-law, ?ax 'brother', dam 'blood , fam
"mouth', and yad 'hand'. And in the -nora class with bn sm'nane' and st 'anus'.?®
These | i sts are exhaustive, so the nunbers are obviously quite snall. Moreover, these
words are brought into conformity with the mninmality requirenent whenever they
participate in any of the truly productive norphol ogy of the |anguage. (1té (1988)
has observed that this is a general property of mnimality.) ?2ab, for instance, is
brought to binoraicity with the help of the default w (48) in the dual and nisba (a
producti ve denom nal adjective obtai ned by suffixingiy): dual ?abawaan 'two fathers',
ni sha ?abawiy 'paternal'. It also has this w, in its phonologically predicatable
alternant ?, in the ianbic plural ?aabaa?+u (from/?abaawt+u/ via /?a?baa?+u/, by Ca
Met at hesi s and conpensatory |engthening). Finally, it lengthens the case suffix
(making the word binoraic) in the definite singular: ?2al-?abuu (nom), ?al-?abi
(gen.). These observations indicate that the biliterals are in fact exceptional in
nearly all respects; it is no surprise, then, that they are exceptions (rather than
counterexanples) to the mininality hypothesis.

The exanples in the third colum of (54) are all inperatives. Traditionally,
i nperatives are special in two respects, both of which involve a norphol ogical
truncation or deletion process. First, the inperative, |like the jussive, deletes the

final vowel of the indicative inperfective. Second, the inperative is derived from
the jussive by deleting the agreenent prefix. These nononorai c words are not bases,
then, but rather are the result of applying |later truncating norphol ogy.

Apart fromthese basic observations, there are at | east four other argunents
in support of the binoraic mniml base in Arabic. First, it is clear that CvC bases
i ke 2ab are abnornmal even when the root is biconsonantal. Versus the tiny nunber
of words |ike ?ab, our lexical material contains over 150 nonosyl |l ables |ike barr,
buzz, or tall, in which biliteral roots like /br/ or /bz/ must satisfy the m ninmm
of two netrical noras via gemination of the final radical. For this reason, too, the
binoraic mninmality requirenment is not reducible to counting root consonants, as
tradi tional accounts would have it. If all Arabic roots had three consonants, as the
tradi tion assunmes, then a CvCC CvCvC m ni mumwoul d foll owsinply fromthe need to find
positions for all three. But biliteral roots are a pronminent feature of the Arabic
| exi con (McCarthy 1979, 1981, 1986), and so the prosodic requirenent of binmobraicity
is essential

Second, there is a norphophonol ogi cal rul e by which nany roots whose initial
consonant is w lose this win the inperfective as well as the masdar (a kind of

*All of the biliterals refer to near kin or body parts which in many | anguages
require a possessive pronoun, as Ellen Wolford has pointed out to us. Since
Senmitic characteristically indicates prononinal possession by a suffix, at an
earlier stage of the | anguage an obligatory possessive suffix may have supplied
t he additional nora.



nom nal i zati on), as (55) shows:

(55)
Perfective | mper fective Masdar
wa iq ya+ iq i g+at "rely’
wada9 ya+da9 da9+at ' put’
wada(y) ya+diy di y+at "pay wergild'
war i ya+ri ri +at "inherit'
wazan ya+zin zi n+at "wei gh'
wasi 9 ya+sa9 sa9+at 'be wi de'
The problemis why just these masdar forns require the fem nine suffix +at -- the
bi rorai ¢ m ni num accounts for it. Wth the loss of the root-initial w, a formlike
igissinply too small, since it contains only a single nora. Addition of the feninine
suffix augnments it to nake it binoraic, as (56) shows:
(56)
H( 1) o M)
i q © i gat

The traditional idea (Wight 1971: 118) that the femi nine suffix conpensates for the
loss of the wis expressed formally by the binobraic mninmal word requirenment. The
addition of asuffix tosatisfy ninimality nay seemodd, but in Arabic this particul ar
suffix has an unusually broad range of norphological functions.? |In fact, its
phonol ogi cal conpensatory function is not even limted to just these nasdars.

An additional bit of evidence in support of this analysis cones fromthe
denom nal adjective known as nisba derived from these nasdar forns. Since the
fem ni ne suffix can never precede the nisba suffix, the feninine suffix nust be | ost.
The result is that the base is then too snall. This problem is resolved by
introducing the default w, just as in the case of 2ab: perfective wa9ad 'nake a
prom se', inperfective ya+9id, nmasdar 9id+at 'a prom se', nisba of rmasdar 9i dawtiy.
'prom ssory'

Athird Iine of evidence in support of the binoraic mninml word cones from
the treatnent of borrowed words that woul d otherwise be too snall. A few exanpl es,
gat hered at random appear in (57):

(57)

Source Arabicized form
bar baar
jazz j aaz
gas gaaz
Shem saam
Gaul gaal
shawl Caal

Wirds that would be nononorai ¢ when borrowed into Mbdern Standard Arabic are made
bi noraic, satisfying minimality, by lengthening the vowel. Along the sane |ines,
Brosel ow (p.c.; cf. Broselow 1984: 124) observes that the English word bus, which
woul d be nononoraic in Arabic, is borrowed into the Pal estinian colloquial variously
as baas, bass, and basi, all binvoraic. In fact, Smeaton (1973: 87), in his
conprehensi ve treatnent of | oanwords in a Saudi Bedouin dial ect, proposes a rule of
Ar abi ci zati on by which all CvC nonosyl | abl es are borrowed with gem nati on of the final
consonant: baSS 'bus', natt 'nut', rigg 'rig".

*\W are indebted to M chael Kenstow cz for rem nding us of the multifunctionality
of Arabic +at.



Simlar regularities are even nore profoundly integrated into the phonol ogy
of the nodern Arabic dialects. Broselow (1982) notes that in lragi Arabic initial
epenthesis i s obligatory for sub-m nimal CCvCi nperatives but optional in|onger ones.
And i n unpublished work Kenstowi cz (1981) has argued that vowel -1ength alternations
observed in Lebanese Arabic inperatives |like ktoob "wite! (m sg.)', ktibu 'wite!
(pl.)" denpbnstrate a two-nora mininmality requirenment with final extranetricality, as
we have argued for C assical Arabic.

A final phenonenon denonstrating the role of the binmoraic minimal word is
found in the remarkabl e behavior of the truncated vocative. Cross-linguistically,
truncated hypocoristics or vocatives often are based on the mninal word or,
equivalently, the foot (MCarthy and Prince 1986, forthcom ng b). The apparent
truncation in such cases is the result of mapping to a minimal word tenplate.?® Sone
exanpl es appear in (58):

(58)
a. Yapese (Jensen 1977: 101, 114)
Ful I Noun Vocati ve
| u?ag lu?
bayaad bay
mabeef eel nab
b. Central Al askan Yup'ik Eskinm (Wodbury 1985)
Ful | Noun Proxi mal Vocati ve
Abuka naq A6 & ASuk
Nupi ak Nup ¢ Nupi x % Nupik
Cupé£: aq Cup % Cupéf
c. Japanese (Poser 1984)
Nane Hypocori stic
m dori mi+tyaN

mt+tyaN

m do+t yaN
d. English
Thomas Tonmy
Bar bar a Bar bi e
Al ger non Al gie
Benj ani n Benjie
Cynt hi a G ndy
Edwar d Eddi e, *Edwi e

In Yapese, the smallest licit independent word is a CvC syllable, and this clearly
corresponds to the output of vocative truncation. The Yup'ik case, which is
insightfully analyzed in prosodic terns by Wodbury (1985), is a clear exanple in
whi ch t he norphol ogy nust nake reference to an ianbic foot. The patterns assuned by
proxi nal vocatives correspond exactly to the conplex requirenments that the Yup'ik
stress system nust in any case place on this foot type -- it is nonosyllabic or
disyllabic, it contains at least two norae, it nust end in a consonant, and bi noraic
syl labl es are perm ssible only on the right. Poser (1984) careful |y denpbnstrates that
t he bases of Japanese hypocoristics with suffixed tyaN are conposed of one (or two)
bi norai c units. Extensive evidence that Japanese has a recurrent binoraic unit -- that
is, a foot -- appears in Poser (1984), MCarthy and Prince (1986, forthcom ng b),
Tatei shi (1989), and 1t6 (1988). Finally, the English exanples involve a case where
the minimal word is coextensive with the syllable (to which the stress-neutral suffix
i: is added). This discussionis subject tofurther qualification and interpretation;

*Mester (1988) has observed that truncati on can al so be accounted for by a slight
nodi fication of prosodic base specification (in which the residue B/ is not
restored) as well as by mapping to a tenplate. Mester shows that a variety of
truncati on phenonena i n Japanese require one or the other of these nmechani sns as
wel | as both conbi ned.



the truncated words often display idiosyncrasies of mapping or realization of the
original segnents. But the overall inference can be drawn confidently that
hypocoristics or vocatives provide a solid handle on the m ni mal word.

Arabic has truncated vocatives in classical verse, discussed by Wi ght
(1971:2.88) and Howel | (1986:1.1.191-4). Representative data, all proper nouns,
appear in (59):

(59)

Proper Noun Poeti c Vocative
a. CvvCvC nouns

maazi n nmaazi

maal i k maal i

Qaam r 9aami

Haar i Haar i

b. CvCvvC nouns

su9aad su9aa

majiid najii
amuud amuu

c. CvCCvC nouns

j a9f ar ja9fa

d. CvCCvvC nouns

9u nmaan 9u nma

mar waan mar wa

manSuur manSu

m skiin m sKki

Smal | er nouns -- those with stens CvCC or CvCvC -- do not formdistinctive truncated

vocati ves. This is to be expected, if the truncated vocatives are based on the
m ni mal word; CvCC and CvCvC stens are al ready mninal. 28

The nost interesting contrast in (59) is between CvCvvC and CvCCvvC stens;
the former retain the length of the final vowel in the truncated vocative, as in

majiid/nmajii, while the CvCCvvC fornms do not, as i n marwaan/ narwa. The source of this
difference is clearly the weight of the initial syllable -- light in CvCvvC and heavy
in CvCCvvC.

If the minimal word is bimoraic, then the truncated vocative is a ninimal
word followed by a vowel: [majili, [marwa. The vowel is not some arbitrary
appurtenance to the nminiml word tenplate. Rather, it is a kind of simulation of the
normal case-marking final short vowel (usually the nom native +u) that untruncated
vocatives have: yaa Haari +u, yaa ja9far+u (yaa is the vocative particle). In fact,
the final vowel of the truncated vocative may assune the nelody of the nom native
case-mar ki ng: yaa Haar +u, yaa ja9f +u. Thus, the truncated vocatives are mni nal words
to which the appearance, and sonetimes the reality, of normal vocative noninative
case-marking is added. M nus the case suffix, the vocative is a stem like all stens
requiring that any final consonant be extranetrical. We thus have the contrast
bet ween the m ni mal base of the iambic plural or dimnutive_[ja9]far and the ninimal
stem of the vocative [ja9f]ar.

The concl usi on i s unavoi dabl e, then, that the productive vocabul ary of Arabic
eschews Cv or CvC bases, mininally requiring CvCC or CvCvC (w th noraically equival ent
CvvC rul ed out by independent considerations). W interpret this as a m ni mnum base
size of two noras, which finds independent notivation in the nasdars of roots with
initial w |oan phonol ogy, and truncated vocatives. Moreover, the binoraic m ninal

*There is sone disagreenent in the early sources about the correct treatnent of
noncanoni cal noun patterns in the vocative, but in no case is the resulting
vocative sub-nininal.



word -- a quantitative trochee -- is what is predicted by the prosodic hierarchy and
the anal ysis of the Arabic stress system

8 The lanbic Tenplate

The invariant canoni cal shape of the ianbic plurals is CvCvv+, and, fromthe
Prosodi ¢ Mor phol ogy Hypot hesi s (whi ch holds that tenplates are specified in prosodic
terns) and the Tenplate Satisfaction Condition (which requires that tenplatic
constraints be net obligatorily), it follows that the tenplate of these plurals nust
be an ianbic foot. Recent typological work (Hayes 1985) indicates that the ianbic
foot is always quantity sensitive. This neans that the canonical expansion of an
ianbic foot is always a sequence of a light syllable followed by a heavy one. From
the vantage of wuniversal grammar, the broken plural and dimnutive tenplate is
sufficiently specified as an ianbic foot.

There is good local evidence for this characterization as well. Fleisch
(1968: 63-67) observes that the ianmbicity of the broken plural systemis paralleled
intwo other loci in the |language. First, he conpares the distribution of singular
nouns CvvCvC versus CvCvvC. The differences between these are renarkable. Qur
| exi cal data yield the follow ng:?#

(60)

CvvCvC CvCvvC

CaaG C 263 CadiC 265

CaaCaC 7 G _CaaC 106

CaaCuC 1 CaCaaC 37
CaCuuC 29
CuCaaC 25
adic 1

Tot al 271 Tot al 463

lambic (CvCvvC) stens are much nore common and occur in many nore vocalic patterns
in a nore even distribution than CvwCvC stens. On deeper analysis, the skew turns

out to be even worse than this -- all CaaCG C nouns owe their existence to a single
nor phol ogi cal process, the formation of the active participle of the Form 1
(underived) verb (e.g., kaatib 'witing'). Apart from this single source, there

essentially are no CvwwCvC stens, while the ianbic stens are abundant and di verse.

The explanation for this dramatic skew cones from the way prosody inposes
constraints on stem structure. Pursuing the inplications of Hayes's (1985)
typol ogi cal study, McCarthy and Prince (1986) and Hayes (1987) propose that there is
a fundamental structural distinction between ianbic and trochaic feet: the ianbic is
asymmetrically |ight-heavy, but the trochaic consists of two equal parts, two noras
or two syllables (or perhaps always noras if syllables in quantity-insensitive stress
systens are construed as nononoraic). On this view, the mrror-imge symetry of
CvCvvC and CvvCvCis linguistically neani ngl ess; the two have i ncomrensur abl e prosodic
structures. The form [CvCvv(C] is an entire ianbic foot, but CvwwCvC is a binoraic
(trochaic) foot plus something nore: [Cvv]CvC The desirable equation is then
Tenpl atee=+Foot, a clear relative of the mniml word conditions discussed above
More general ly, anong Arabic nouns, there is a requirenent that the stempattern be
exactly neasurable in feet, so Tenplatee=-F". (This is sinply a special case of the
Prosodi ¢ Morphol ogy Hypothesis.) Taken with the linmtation, noted above, that
canoni cal nouns are not longer than two syllables, this derives the basic nom nal
stemforns of the |anguage: one foot -- CvCC, CvCvC, CvCvvC, two feet -- CvCvvC

*The total s given here can be reconciled with those given earlier as follows. Qur
earlier count of 245 CaaC C nouns did not include those with other vocalizations
(8) or sound-plural doublets (18). CQur earlier count of 447 al so did not include
16 sound plural doubl ets.



CvvCvvC. 2  The anti-ianbic form JCvv]CvC fails this requirement and is therefore
excluded fromthe list of nonderived stemtypes.

The norphol ogy shows that CvwvCvC is indeed a derived stemtype. Since it
occurs in the noun systemonly as the active participle of the CvCvC Form 1 verhb,
participial CvwCvC can be derived from finite CvCvC by prefixation of a nora,
| engthening the initial vowel. The finite verbs that are al so heavy-light, |like Form
3 CQvvCQvC, are derived as well: they are conposed of a heavy syll abl e base and a |i ght
syl lable suffix, the latter marking themas finite. In the | anguage as a whol e, there
is norole for the prosodically incoherent CvwvCvC sequence as a primtive, underived
tenplate. Details and justification of these observations are in MCarthy and Prince
(forthconming a).

Fl ei sch goes on to observe that ianbicity plays arole in verse as well. He
argues fromthe statistical work of Vadet (1955), pointing out that the four clearly
ianbic netres Tawiil, kaamil, waafir, and basiiT are used in 93%of a corpus of nearly

2300 cl assi cal poens, with el even other netres dividing up the remaining 7% To this
we can add the structural observation that all neters are based on repeating an i anbic
core -- the 'peg' of traditional analysis -- which consists of a light syllable
followed by a heavy syllable. (See Prince (to appear) for sone recent discussion.)

The evidence available for stress placenent in Arabic indicates trochaic
feet, and not ianbic ones, though Hayes (1986) finds themin Cyrenai can Bedouin. In
di fferent dommi ns of the | anguage, one or both foot types are active. The system of
versification is ianbic. The major broken plural pattern is ianbic as well, but the
nost i nportant secondary one is trochaic. For the stress systemand the mi ni mal word,
we al so have trochees. And in the characterization of the basic tenplates of nouns,
both trochees and ianbs are required (MCarthy and Prince forthcomng, a). For
Arabic, it is remarkable confirmation for the Prosodi c Morphol ogy Hypot hesis that the
di versity of phonol ogi cal, norphol ogi cal, and poetic phenonena can be shown to depend
on just the two quantity-sensitive foot types supplied by phonol ogi cal theory.

4 Discussion of Earlier Treatnents

The first step toward the tenplatic treatment of Arabic broken plurals and
dimi nutives was the CV tenplate proposed in MCarthy (1979, 1982):

(61)
Broken Plural and D mnutive Tenpl ate
CVCWCWC

Al'l of what we have called ianbic plurals can be regarded as being constructed on this
t enpl at e. A plural like salaaTiin exhausts the positions in the tenplate, and
jawaaniis exhausts the positions with the provision of an inserted win the second
C position. The plural janaadib exploits all of the tenplate except for one V
position in the final syllable; the plurals xawaatim and jazaa?ir are forned
simlarly, but with inserted wand ?2 (fromunderlying /w) in the second and third
C positions respectively. Forms |ike nufuus, gidaaH, and ?aHkaamare fornmed only on
the initial CYCWC substring of the tenplate.

But these observations about the tenmplate in (61) hardly constitute a rule

*See McCarthy and Prince (forthcoming, a) for a detailed account of the noun
system in these terns. Note that the canon CvCCvC arises only wth
quadriliterals (e.g., jundub) or tenplatically prefixed triliterals (e.g.,
mar Hal +at), with very few exceptions. Since the association pattern in these
cases is entirely predictable fromthe requirenent that root consonants must be
expressed (nel odi c conservation), quantityisirrelevant, andthe tenplateitself
is nmerely disyllabic.



for form ng the broken plural -- they do not explain why one singular requires a
particul ar substring of the broken plural tenplate and another singular requires a
di fferent substring, nor why xawaatim and jazaa?ir differ in the position where an
extra consonant is inserted. These problens are addressed by transderivational
constraints in MCarthy (1979) and by positing a rule of infixation in addition to
the tenplate in MCarthy (1982). Criticizing the latter analysis, Hamond (1988)
proposes that tenplate mapping in Arabic plurals is nedi ated by an extensive revision
of denents's (1985) nmechani smfor transfer of segnental quantity and syllabicity in
reduplication.

Clenents's proposal is an adaptation of Mirantz's (1982) idea that
reduplication is acconplished by concatenating to a steman affi x conposed purely of
the skeletal units Cand V. |In Marantz's account, the affixal skeleton is satisfied
by copying the segnents of the base (the "phonem c nelody") and linking themto the
skel etal positions of the affix. In Cenments's alternative conception, the
reduplicative affix is in fact a suprafix, a skeletal norphene that is originally
parall el to the skel eton of the base rather than concatenated with it. The skel eton
of the suprafix is satisfied by first aligning it with the skeleton of the base
t hrough association lines, and then by replicating on the parallel skeleton the
nel odi ¢ associ ati ons of the base skel eton

Cements's proposal primarily addresses problens |ike the follow ng, first
recogni zed by Levin (1983). In Mokilese, prefixing reduplication of a base whose
initial syllable is short copies CVC. pad+paddok. But prefixing reduplication of a
base whose initial syllable is | ong copies C/: caatcaak. The difference between | ong
and short vowels is represented purely configurationally: a |long vowel is one that
is linked to two V positions. If we suppose that the Mkilese affix is CVX (X a
variable over C and V), then Cenents's theory (originally applied to this exanple
by Levin (1985)) accounts for the transfer of this configurational information from
base to affix:

(62)

Supr af i xat i on padok cak
cveve CcwWC
CvX CvX

Tr ansf er padok cak
cveve CcwWcC
CvX CvX
pad ca

Li neari zati on CvXxcveve CVXCwC
padpadok ca cak

In the final step of the derivation, the linear order of suprafix and base is
determ ned, yielding the order of elenents actually observed.

Thi s mechani smis not uncontroversial as an account of transfer phenonena in
reduplication (Marantz and Mlntyre 1986; MCarthy and Prince 1988), but Hammond
argues that, whatever its status in reduplication, it must play a role in accounting
for the Arabic broken plural. He initially confines his attention to singular/plural
pairings like the foll ow ng:

(63)
Si ngul ar Pl ur al
j undub janaadi b
sul Taan salaaTiin
xaat am xawaat i m

j aamuus jawaam i s



If the CVCWCWVC tenplate proposed in MCarthy (1979, 1982) is suprafixed to the
skel eton of the singular and association proceeds left-to-right from the singular
skel eton onto the plural skeleton, the followi ng pattern of linking is obtained:

(64)

Mel ody j undub sul Tan X a t a m
j amus

Si ngul ar cvceve Ccvcewwe C Vv Vv C V
CWCwC

Pl ur al CVCwWCWC CvVCwWCwWC cC Vv C Y \Y C \Y Y C
CvCcwCcwC

The fact that the second C position of the plural skeleton in xawaatimor jawaamis
is enpty, to be filled later by an inserted w, follows inmediately at this point,
because association of the singular [CW... to the plural [CVCV... traps the second
C, leaving it unlinked and unlinkabl e. But the difference in final vowel |ength
bet ween j anaadi b and xawaati mon t he one hand and sal aaTiin and jawaani i s on t he ot her
does not. Hammond invokes a special, |anguage-particular rule to account for this
di stinction, one that shortens the vowel in words like janaadib or xawaatim

(65)

Vowel Del etion
X

V © /IV___ Qg

That is, an unlinked vowel (linked to "x", nmeaning nothing) inthe final syllable only
i s del eted.

Clearly rule (65) is anmjor liability of the analysis. Wereas transfer of
vowel length follows automatically in reduplication, it requires the intervention of

this rule, which essentially stipulates the transfer effect, in the tenplatic
nor phol ogy of Arabic. |In fact, the grammar woul d be sinpler if vowel |ength were not
transferred at all, so that all broken plurals, regardless of their singulars,

invariably had long vowels in the final syllable. This presumably sinpler pattern
is not met with in any of the Arabic dialects nor in any Senmitic |anguage that has
retai ned broken plural formation. Wrse yet, rule (65) cannot be elimnated by any
straightforward appeal to a nore general principle of erasure of unlinked skeletal
el ements along the lines of Marantz (1982). This sort of generalization inmediately
runs up agai nst the persistence of the unlinked Cs of xawaatimor jawaamis or the
unl i nked nmedi al W sequences of all the broken plurals in (64).

This problem is of profound inportance, since it points to a fundanental
failing of the CV-skeletal theory in which this analysis is enbedded. Absent a
principle like the Tenplate Sati sfaction Condition and the nore i npoveri shed (noraic)
tenplates that it requires, the CV approach is unabl e to make a principled distinction
bet ween obligatory and optional skeletal elenments and is driven to stipulations |ike
(65). An analysis constrained by TSC, |ike the one proposed here, necessarily
restricts the scope of the tenplate to the true canonical invariant, the ianbic foot.

It is also worth noting that the mechanism of tenplatic transfer is quite
renote from Cenents's conception of reduplicative transfer. The stipulative
character of vowel length transfer in the tenplatic analysis is one synptomof this.
Furthernore, while linearization is crucial to reduplication, since reduplicative
prefixes and suffixes are what is actually observed, linearization is inpossible in
t he broken plural case. Wen forming the plural, all traces of the singular nust be
erased after they have done their work of supplying the phonemnmic nelody to the plural
tenplate. Plural forns |ike *jundubjanaadi b or *janaadi bj undub, where |inearization
of the base and suprafix has proceeded nornally, are quite inpossible. Anot her
i ndication that there is no suprafix cones fromthe observation of Cenents (see al so




Mester (1986)) that overapplication? of phonol ogical rules in reduplicated fornms can
be accounted for by applying the rule to the shared structure before linearization
Overapplication is never met with in the Arabic case. Finally, association in the
Arabic case is crucially fromthe singular skeleton onto the plural skeleton, driven
by the linear sequence of skeletal slots in the singular. In Cenments's theory, on
the other hand, association between the two skeleta is directional, but first by
vowel s and then by consonants. This node of association, which is necessary to
account for properties of reduplicationinthe denents theory, produces the foll ow ng
result in Arabic:

(66)

j undub
Ccvceve
CVCwWCWC

Here the V-driven associ ati on procedure predicts | oss of the unlinkabl e base consonant
d, which is not only factually wong but inpossible in the general context of Arabic
tenpl ati ¢ nor phol ogy, where the | oss of root nel ody el enments is not tolerated. Taken
toget her, these considerations show that the extension of Cenents's theory of
reduplicative transfer to Arabic broken plurals relies primarily on graphic rather
t han substantive resenbl ances. Thus, the Arabic case nmust stand or fall on its own
nerits, without regard to any evidence that cones fromreduplication

Hammond clains three other results for his theory of the Arabic broken

plural. First, consonant spreading will be transferred fromsingular to plural, as
inthe exanples jilbaab, pl. jalaabiib or nuwwaar, pl. nawaawiir cited earlier. This

is certainly the case, but it should be noted that transfer of vowel spreading (that
is, long vowel s) and transfer of consonant spreadi ng involve different nmechani sns in
this account. The latter follows directly fromthe theory; the fornmer requires the
i nternedi ati on of a special deletion rule.

Second, the transfer account shares with the earlier analyses of MCarthy
(1979, 1982) an explanation for the behavior of certain trisyllabic (therefore
noncanoni cal) singulars in broken plural fornation. Exanpl es adduced in Hanmond
(1988) are the follow ng:

(67)
Si ngul ar Pl ural
jaHmari ¢ j aHaam r 'lazy old woman'
safarj al safaarij ' qui nce'
namuu aj namea ij ' model '

The first two exanples are quinqueliteral; they have nore consonants than there are
slots available in the broken plural tenplate. Any left-to-right tenplate mapping

nechani smrequires that the | ast consonant be lost in the plural. The final exanple
has only four consonants, but is inpossible as a nornmal (productive, native) singular
noun of the language. It too will alignwith the plural tenplate in the correct way.

The problem of these noncanonical singulars is examned in detail below
(section 9); it energes that they in no way reflect a regular grammati cal process of
t he | anguage. For now it is enough to observe that broken plural treatnent of
noncanoni cal singular nouns is the exception rather than the rule; at all historica
stages of the |anguage noncanonical singulars lawfully form only feminine sound
pl urals.

* A phonological rule is said to overapply in a reduplicated formwhen it applies
in both original and copy even though its structural description is apparently
nmet in only one.



The third argunment put forth in support of the transfer analysis cones from
anot her broken plural type, the one applied to nouns like jaziir+at to formjazaa?ir.
These nouns, with short initial and long final syllables, have an inserted /w
(surface ?) inthethird Cslot of the tenplate. The i medi ate result of the transfer
procedure, however, fills that slot with the final consonant of the root:

(68)

jazir
CvCcwcC
CvVCwWCwWC

Thus, an additional rule is required to nove the association line of the |ast C of
the singular skeleton to the last C of the plural skeleton

(69)
Consonant Reassoci ati on
d
Cl

The circled C in the context of the rule nust be unassociated; the rule itself
perfornms two sinultaneous transfornations, erasing one association line and inserting
anot her.

Again, it is clear that the natural outcone of the analysis is incorrect, and
an additional rule without independent support nust be stipulated.®* The grammar of
t he | anguage woul d be sinpler if rule (69) did not exist at all, presunmably yielding
*jazaarii (from*/jazaariw ). And again, it should be noted that no Arabic dialect
nor any other Semitic |anguage that has retained the broken plural exhibits this
si nmpl er granmar.

O course, one mght turn our own question around and ask how the prosodic
anal ysi s coul d be changed in small ways and whether the result is a possible granmar.
Clearly the tenplate could be different, but that alone will not distinguish the
theories. In fact, it is far nore likely that a CVCWCWC tenplate would vary from
| anguage to |anguage than the ianbic tenplate, since the ianbic foot is not an
arbitrary concatenation of Cs and V's but rather one of a small nunber of specific
prosodi c categories and, furthernore, ianbicity has deep roots in the | anguage (see
section 8. Wat if the granmar had the ianmbic tenplate but |acked any prosodic
speci fication of the base? For independent reasons, that is sinply not an option.
O di nary nor phol ogy i s al ways nel ody- conservi ng (McCarthy and Prince 1986, forthconi ng
b; Yip 1988) -- for exanple, we do not find quadriliteral roots being squeezed into
triliteral tenplates by a nechani smlike Stray Erasure. Thus, an ianbic tenplate could
never apply to quadriliteral nouns without prior prosodic restriction of the base.
VWhat if the grammar took the Cebuano or Dyirbal option of linmiting the norphol ogica
operation to bases that are exhausted (up to extranetricality) by the prosodic
constituent? That may be the situation in Biblical Hebrew. In Hebrew, all nouns take
t he sound plural suffixes, but CVCC nouns additionally have broken plural norphol ogy,
sowe find nelex /mal k/, pl. nEl &x m/mal ak+iinf. The options afforded by our anal ysis

e Hamrmond (1988: 15n.), pursuing a suggestion by M chael Kenstow cz, proposes t hat
rule (69) is independently required to account for the pattern of nedial
gem nation in verb forms |ike kattab 'caused to wite'. Aside fromtechnica
probl ens of fornulating the unified process, there is little reason to suppose
that a rule like (69) is involved in nedial gemnation. One alternative is to
adopt Yip's (1988) edge-in association, which is quite generally conpatible with
t he prosodi c account of the broken plural so | ong as enpty onsets take priority.
Anot her view, pursued in MCarthy and Prince (forthconing, a), generalizes the
plural gemination of (2d) (e.g., saamr, pl. sunmar, by leftward spreading to a
nora) to the verbal cases.



are therefore excluded by i ndependent principles or actually attested.

Finally, it is inportant to note that the enpirical coverage of the transfer
anal ysis is much | ess than that of previous accounts |ike McCarthy (1979, 1982). Many
br oken plurals were previously anal yzed as being built on the CVCWCWVC t enpl at e, but
they are not accounted for in the transfer treatnent. These are the plurals of
unsuf fixed nouns CVC(V)C (567 in our sanple), exanples of which appear in (4a, b).
In the transfer analysis, there is no natural characterization of this phenonenon.
Appl yi ng the principles already devel oped to a singular |ike nafs (pl. nufuus) yields
the structure in (70):

(70)
naf s
CcvCcC
CVCWCWC

Appl yi ng Vowel Del etion (65) and Consonant Reassociation (69) produces the follow ng
result, which represents the inpossible form*nafaa?is:

(71)
naf s
CcvCcC
CVCwWCVC

It is clear that several additional ad hoc rul es woul d be needed to obtain the desired
CVCWC canoni cal pattern of the plural nufuus. And again, these additional rules find
no support in the cognates in Arabic dialects or other Senmitic |anguages.

Hanmmond argues that this lack of enpirical coverage is not a significant
liability of his analysis. He wites:

First, unlike the cases presented inthe text [i.e., the trisyllabic
plurals -- JIJM ASP], one cannot predict which of the three patterns
here a noun in CVCC or CVCVC wi Il assume in the plural. Second, the
plural forns here bear no obvious formal sinmlarity to the patterns
in the text, e.g. the vocalisns are different and the nunber of
consonants and vowels are different. (Hammond 1988: 267 fn. 16)

These are observations rather than arguments. Linguistic regularities are not based
on obvious formal simlarities, but on deeper structural principles. The |ack of
predictability (considerably overstated here -- see section 10) reveal s not hi ng except
that the vowel nelodies are nore conplex in this case; yet it is the skeleton al one
that is at issue. The "three patterns" of disyllabic plurals are canonically
i dentical, nmodul o the independently notivated rule of Ca Metathesis. Moreover, the
canon of the disyllabic plurals, evenin CV/tenplatic theories, is a substring of the
canon of the trisyllabic plurals, yet the transfer analysis is unable to capture this
i nportant generalization. The differences i n nunbers of consonants and vowel s al | uded
tointhe quotation are sinply part of this generalization that nust be accounted for

More inportantly, as is shown here and in MCarthy (1979, 1982), Arabic
provides us with persuasive evidence (see section 3) that broken plurals |ike nufuus
and sal aaTiin, despite their supposed | ack of obvious fornal similarity, are in fact
constructed by exactly the same rule. The treatnent of |oanwords and plurals of
plurals, which generalize the ianbic pattern of nufuus and salaaTiin in the sane way,
are two sources of evidence. Even nore compellingly, dimnutive formation, which is
entirely regular and productive, denands a unified account of dimnutives Ilike
nuf ays+at and sulayTiin, which itself entails a unified account of the canonically
i dentical broken plurals nufuus and salaaTiin. Indeed, dimnutive formation exhibits
all of the transfer effects that are adduced in support of Hamond's anal ysis of the
plural. The transfer theory forces an arbitrary, enpirically unnotivated distinction




between the disyllabic and trisyllabic fornms, in both plural and dimnutive. This
alone is sufficient to disconfirmit.

This anal ytical failure follows directly fromthe sanme intrinsic shortonting
of CV- and X-based theories that | eads the the necessity of stipulating vowel-1ength
transfer with rule (65). The CV- or X-based approach cannot be extended to the
di syl labic broken plurals |ike nufuus because it is not informed by a theory of
obligatory tenplatic elenents like the Tenplate Satisfaction Condition. The CV
skel etal approachis forcedto relate CVCWCto CVCWCWC by | anguage-parti cul ar rul es
erasing selected unassociated elenments, a nearly hopel ess undertaking. The TSC
conbi ned with the prosodi c norphol ogy hypothesis, forces a very different relation
via prosodic circunscription of domains -- the ianbic foot, the only canonical
i nvari ant consistent with the Prosodi c Morphol ogy Hypothesis, is the constant that
unifies all of these plural and dimnutive types. Mreover, the prosodic analysis,
grounded in a restrictive theory, involves only properties that are thenselves
i ndependently notivated in the grammar of Arabic (the ianbic foot, the mniml word,
the characterization of syllable weight and extrametricality) or that appear in
simlar forms in other |anguages (prosodic specification of the base of a
nor phol ogi cal process). The failures of Hanmond's anal ysis are intractable failures
of principle, straightforward consequences of attenpting tenplatic norphol ogy on
segnment al representations; they highlight the anal ytical junctures where the Prosodic
Mor phol ogy Hypot hesis | eads to successful generalization and new under st andi ng.

5 Ancillary |ssues

9 Noncanoni cal Nouns

A difference between our account and the earlier tenplatic analyses of
McCarthy (1979, 1982) and Hammond (1988) lies in the treatnent of noncanonical
si ngul ar nouns. Arabic places strong restrictions on the shapes that its singular
nouns can assune. Noun stens, like all bases, are mnimally binoraic, as we have
al ready argued. No noun stemcontains nore than two syll ables, and every disyll abic
noun stemmust begin and end i n exactly one consonant (peripheral vowel s and consonant
clusters are prohibited except in nonosyll abi c nouns, which require CvCC). There are
ot her restrictions which we will not discuss here (v. McCarthy and Prince (forthcom ng
a)). Singular nouns that deviate fromthese requirenments we will call noncanoni cal

Noncanoni cal nouns have a nunber of salient characteristics. First, they are
t hensel ves never created by any root-based tenpl atic nmor phol ogy. Second, they do not
normally contribute their roots to further derivational processes -- for instance,
denom nal verbs are al nbst never created from noncanoni cal nouns.3 Third, they are
al ways |oanwords, and in fact nany can be identified synchronically as |[|oans
i ndependent |y of structural noncanonicity because they violate the nativerestrictions
on consonant or vowel cooccurrence. Fourth, with rare exceptions noncanonical | oans
do not participate in broken plural or dimnutive norphol ogy.

For exanple, in Whr (1971) we find significant nunbers of noncanonical | oans
like the following (all fromvarious European | anguages), none of which form broken
plurals; they assunme the fem nine sound plural instead:

*Qur | exical survey has reveal ed that the exanpl e nagnaTiis ' magnet', magnaT 'to
magnetize' cited in McCarthy (1979) is unique.



(72)

banTal uun ' pant al oon'
t ar abeeza "tabl e’

t urunbeeT "trunpet’
tiligraaf "tel egraph’
tilifuun "tel ephone’
bansi yuun ' pensi on'
fitamin "vitamn'

f unugr aaf ' phonogr aph'
ki | uusi Kkl "Kkil ocycl e'
kurantii n+at ' quar anti ne'

It is the noncanonicity of these words, not their status as | oans, that prevents them
fromform ng broken plurals. W know of three argunents for this conclusion. First,
canoni cal loans readily -- in fact, alnost obligatorily -- formbroken plurals (see
section 3). I ndeed, Sneaton's (1973: 83ff.) study of borrowi ngs reveals that the
| oans which fail to formbroken plurals are just those that are noncanonical, often
by virtue of having initial clusters: bruC 'brush', draywal 'drywall', dram'drum,
fyuuz 'fuse', and swi ¢ 'switch'. Second, ancient |oans, synchronically identifiable
as such solely by their noncanonicity, also resist broken plural fornmation. Wtness
the foll owi ng exanples fromWight (1971: 198), all of which take the femn nine sound
pl ural :

(73)

suraadiiq ' canopy'
bi i maari st aan "hospital"'

Caadur waan "fountain'

?agaa " Agha'

baaCaa ' Pasha'

Third, native noncanoni cal nouns, although they have very limted distribution, also
systematically fail to formbroken plurals. The nanes of the letters of the al phabet
are one type we have al ready nentioned. Another source of native noncanoni cal nouns
is the historical reanalysis of the results of the rule of Identical Consonant
Met at hesi s (Brame 1970, MCarthy 1981, 1986). Details aside, this rule pernutes
CGVGV sequences to VGGCV, as in /maH al +un/ © naHal | +un ' pl ace + nom indef.'. Many
nouns of this type® have plural doublets in Whr (1971), one broken (/maHaalil +un/
© nmaHaal |l +un) and the other sound (neHall +aat+un). The innovating sound plural
doubl et makes sense only i f the noncanoni cal output of Identical Consonant Mt athesis
(noncanoni cal because the stemis disyllabic yet ends in a cluster) is being taken
as the input to plural formation. Noncanonicity blocks the broken plural of input
/maHaal I/, and so the sound plural steps in as the default.

Nevert hel ess, there is a very small nunber of noncanonical |oans that do in
fact formbroken plurals. Hammond cites three exanples that work as predicted in his
analysis as well as other CV treatnents (MCarthy 1979, 1982):

(74)

Si ngul ar Pl ur al

safarj al safaarij ' qui nce'

jaHmari ¢ j aHaam r 'lazy old woman'
nanmuu aj namaa ij ' nodel '

The prediction that this analysis nmakes is quite clear: because of left-to-right
associ ation, the final consonant should be |ost; and because of the nechanism for

eQther exanples in our lexical material include: nisall+at 'large needle,
obel i sk'; misann 'whetstone'; maCagq+at 'trouble, toil'; naSabb 'outlet, drain';

maDarr+at 'harm; nmiZall+at 'unbrella'.



transfer of vowel length, along final syllable inthe plural is possible if and only
if the singular has a long vowel between its third and fourth root consonants.

The lexical material we have collected supplies a total of 13 noncanonica
si ngul ar nouns out of a sanple of altogether 2483 |lexical entries. O these 13, only
1 provably works in the expected way: 3

(75)

Si ngul ar Pl ur al

a. Expected

sul aHf aw+at sal aHi f "turtle'

b. Wong Consonant Lost

zanbar ak zanaabi k "(netal) spring
bir awn baraa in "wor khor se

bar naamaj bar aam j ' progr an

c. Wong Consonant Lost and Wong Vowel Length

Xi nnaws Xanaanii S ' pi gl et

Hr awn Haraa iin "lizard

si nnawr sanaaniir 'cat'

G ntiyaan Canaatiin 'l oose trousers
jir awn jaraa iin "large rat

bur nay T+at baraanii T ' (Eur opean) hat'
?usTuwaan+at ?asaaTiin "celebrity'

d. Indeterm nate®

bar ahman bar aahi m+at ' Brahm n'

These data indicate that the predictions of the analysis are not borne out in the
nodern literary | anguage recorded by Whr. Application of broken plural norphol ogy
t o noncanoni cal singulars is abnormal in itself, and neither the treatnent of excess
consonants nor of vowel length are as predicted. Does the analysis fare any better
in the classical |anguage?

The cl assical grammari ans and | exi cographers supply a few nore exanpl es of
noncanoni cal singulars that form broken plurals, but nore inportantly they provide
a detailed discussion of this phenonenon. Howel | (1986: 1.3.935f. & 1.3.1168f.)
sumari zes the testinony of a large nunber of grammarians; the situation was clearly
very confused. According to sone, the formati on of broken plurals or di mnutives from
noncanoni cal (quinqueliteral) nouns is sinply inpossible. O hers report unusua

formations like pl. safaarijal®safaarijil® and dim sufayrijal#sufayrijil or even
sufayrijl. Qhers record the existence of forns like those in (74), but wth
significant conplications. lbn "Agl's treatnent (Dieterici 1852) is typical inthis

respect. He observes that the final consonant can generally be lost, as in safaari]j

*A less systematic search through the rest of the dictionary produces ten nore
exanpl es, of which just three work as expected. The data are: kardinaal, pl
karaadi | +at ' cardi nal'; karaxaan+at, pl. sound or karaaxiin'workshop'; faranaan,

pl. sound or faraamiin 'firman'; nanmuu aaj, pl. sound and namaa ij 'nodel"’;
kust ubaan, pl. kasaatibiin 'thinble'; mnmanjaniig, pl. sound and nmjaaniqg
"mangonel '; firdaws, pl. faraadiis 'paradise'; fir9awn, pl. faraa9in+at

' Pharaoh'; faylasuuf, pl. falaasif+at 'phil osopher'.

It is inpossible to tell whether or not the vowel length of this formis as
predicted or not. Plurals of quadriliteral nouns referring to hunans nornally
take the fem nine suffix and shorten the stemfinal vowel if it is |ong.

*Wehr (1971) al so contains an exanple of this type: kustubaan, pl. kasaatibiin
"thinble'. In these rare fornms the regular process of ianmbic plural formation
has been applied regardl ess of the noncanonicality of the input.



but if the penult consonant is "servile" or honbrganic with a servile consonant, it
may be | ost instead:

(76)

Si ngul ar Plural 1 Plural 2

xadar naq xadaari q xadaarin ' spi der'
farazdaq faraaziq faraazid "l ump of dough'

Moreover, if any consonant anywhere in the root is servile, it may be lost, as in
barnaamaj 'program, pl. baraamj or 2istabraq 'thick gold brocade', dim Z2ubayriag.
The servile consonants are those that occur in affixes which attach to tenplate
positions (m t, n, st) and the glides w and y, which are often phonologically
unstable. It is not necessary that the servile consonant actually be an instance of
a bound norphene -- nere resenbl ance i s enough. For exanple, barnaamaj |ooks as if
it might be derived fromForm@3 of the verb with infixed n, and 2i stabraq | ooks |ike
a Form 10 form of the verb with prefixed st.% These superficially correct but
factually wong norphol ogi cal anal yses are enough to cause the apparently affixa

consonants to be lost in favor of preserving the obviously nore salient root nateri al
intact -- in other words, the "roots" /brnj/ and /?brqg/ are back-formations or folk
etynol ogi es. Therefore the choice of which consonant to drop is nade on anal ogic
rather than grammati cal grounds. The loss of high glides in broken plural formation
can be accounted for by a sonmewhat different anal ogy: surface and underlying high
glides are in a very opaque relationship to one another, with many underlyi ng ones
realized as zero on the surface and with underlying zero sonetinmes realized as a
surface glide.?

The concl usion that energes fromthis is that the adaptati on of noncanonica
nouns by loss of consonants in the broken plural is strongly governed by
non-grammati cal, anal ogic factors. The loss of consonants is not a response to
tenpl ate satisfaction, which predicts | oss of a peri pheral consonant only, but rather
is a result of enforcing a separate requirenent that roots have at nost four
consonants. The actual practice of obtaining a quadriconsonantal root seens to be
largely a natter of anal ogy.

Inthis view, the noncanonical singular, inthe rare event that it is subject
to broken plural formation, does so by essentially anal ogic neans. The root is
stripped of apparent nonessentials and treated as if it confornmed to sone native
quadriliteral nmodel. Because this mechanismis outside the formal grammar, it is
consi stent with our observations about the operation of gramatically fal se anal ogi es
in determning what the root is. It also makes a prediction that the purely fornal
anal yses cannot: a native plural |ike either janaadib or salaaTiin m ght serve as the
basis for the anal ogy, and so the vowel length in the final syllable of plurals and
di m nutives from noncanoni cal nouns should be arbitrary or inconsistent rather than
grammatical |y determ ned.

This prediction is correct. The lexical data in (75) bear it out, as does
the witness of the native grammatical tradition. According to lbn "Ag | and Wi ght,

*The license for an excess consonant to delete on grounds of honorganicity with
a servile consonant presunably depends on the possibility of assinilation. For
exanple, the d of farazdagq could be analogically treated as the infix t,
regularly assimlated in voicing to the precedi ng consonant (cf. zdara9 'to sow
fromroot /zr9/ in Form8 of the verb).

The "forns" of the verb are derivational classes with constant canoni ca
pattern. They are often referred to by a traditional Western nunbering system

*Relevant to this 1is Anderson's (1981:533) observation that spelling
pronunci ations, another sort of partly metalinguistic activity, always stay
wi thin the donmain of the existing phonol ogical processes of the |anguage.



in both the dimnutive and the broken plural of noncanoni cal nouns the vowel |ength
of the final syllable is essentially arbitrary: for exanple, safarjal has variant
plurals safaarij % safaariij and variant dimnutives sufayrij ¢ sufayriij.

Let us now sumup. Formation of broken plurals from noncanonical nouns is
itself an abnornal process -- such nouns ordinarily formsound plurals. Wen it does
occur, it exhibits conspicuous effects of anal ogy in determ ning which consonants to
retain and it shows | ack of grammatical specification of vowel |length in the output.
We conclude that this process is entirely analogic and therefore irrelevant to
est abl i shing the correctness of a granmati cal description. This is hardly surprising:
borrowed words, especially those that mark thensel ves formal ly as outsi de the system
are frequently subject to anal ogy.

10 Melody Selection in CvC(v)C Nouns

As we have already observed, nouns with singulars CvC(v)C have three
di fferent vocalizations inposed on the ianbic tenplate, exenplified by the forns in
(d4a, b). That is, it is just the minimal (binoraic) singular nouns that formiamnbic
plurals with di verse vocalizations, whil e | onger nouns formi anbi c plural s excl usively
with /a i/. This sort of conplication is exactly what the theory | eads us to expect:
t he phonol ogi cal and norphol ogi cal distinctness of tenplate and vowel nelody neans
that they can cover sonewhat different donmains of the | exicon; and the definition of
the partial function ' in (31) will split that coverage along the |ine between
m ni mal and | arger bases.

We first exanine the diversity of CvC(v)C vocalizations statistically with
the following table, based on the I|exical data we have collected. A rare, trochaic
plural pattern 2aCCuC (/CaCuC/) sonetines attested for this class is included for
conpari son:

(77)
Plural s

Si ngul ar s CuCuuC G CaaC / CaCaaC/ / CaCud/ Sum
CaCC 180 46 97 21 344
G cC 43 8 92 4 147
cucc 22 12 76 2 112
CvevC 17 21 126 6 170

Sum 262 87 391 33 773

It is clear that the nmajor conpetition is between CuCuuC and / CaCaaC/; the other two
patterns are relatively insignificant. (In fact, 24 of the 33 /CaCuC plurals are
doubl ets of one of the ianbic ones.) Mreover, the clear winner in all categories
except for singular CaCC is the plural /CaCaaC/. Even the disyllabic stem CvCvC
strongly favors the |owvoweled plural, this despite the fact that nearly all the
di syll abic stens are vocalized CaCaC

More detail ed exam nation of the data rei nforces these concl usions, since it
shows that many of the apparently exceptional patterns of plural vocalization reflect
ot her subregularities that override the nmain generalization. Levy (1971: 36) observes
a kind of dissimlatory effect whereby CaCC nouns with niddle radical w resist the
expected CuCuuC plural -- for instance, lawn 'kind , pl. ?alwaan, *luwuun. She also
notes that that CaCuC plural pattern seens to be especially frequent with those rare
nouns that are grammatically but not norphologically or semantically fem nine. For
exanpl e, nafs 'soul' takes fem ni ne agreenent and forns the plural ?anfus as an option
to nufuus. In addition (Levy 1971: 38), the relatively small nunmber of human nouns
CaCC tend to favor /CaCaaC over CuCuuC. rabb 'lord', pl. 2arbaab. Finally, Levy
poi nts out that the unexpected CuCuuC plural for CG.CC and CuCC is a doublet rather
than sole plural for two-thirds of the nouns in her conprehensive sanple.

When none of these special conditions obtain, however, in the overwhel nmi ng



majority of cases the regularity is that CaCC singulars form CuCuuC plurals, while
al | other binoraic singulars form/CaCaaC/ plurals. Both of these generalizations have
connections to phenonena el sewhere in the | anguage. The latter is just exactly the
vocalismwe find in the trisyllabic plurals like janaadib, mnus the syllable that
lies outside the ianmbic tenplate. |In other words, the quite general vocalismfor
ianbicizing plurals is /a_i/, with /a/l spread onto the tenplate portion and /i/ on
any syllable outside the tenmplate and otherwise lost by Stray Erasure. This
generalization is exceptionless for the trisyllabic plurals, and holds in a nmajority
of cases of disyllabic plurals. A lexical rule of nelody selection providing CaCC
singulars with the /u/ plural nelody accounts for nost of the rest. These central
rules are overlain by various phonologically or grammatically determ ned
subregul arities of the sort noted by Levy.

11 The Trochaic Plural

The only najor non-ianbic node of plural formation is the trochaic foot
CvCvC, and it appears in quite diverse circunstances. The following data are the
result of a purely formal taxonony of our lexical material; the semantic
classifications, where given, are due to Levy (1971):

(78)
CVCVC Pl ural s
Si ngul ar Pl ur al Fr equency Qut of
G CCtat Ci CaC 138 184
CuCC+at CuCaC
QvC(v)C [ CaCuC/ 33 897
CvCvvC
nonhuman / CaC C/ +at 88
nonhuman CuCuC 68 445
human CuCaC+aa? 69
human & weak / CaC C/ +aa? 34
total: 259
CaaCi C CaCaC+at 26 245
CuCaC+at 28

The plural forns given in underlying representation (/.../) undergo the rule of Ca
Met at hesi s (section 12). "Wak" nouns are those whose third radical is a high glide
or so-called geninate nouns, with biliteral roots.

These data are obviously orthogonal to our major concl usion about the ianbic
plural and dimnutive; they are included primarily for conpl eteness. Neverthel ess,
we can observe that the trochaic plural shares with the ianbic plural, and i ndeed with
tenplati ¢ norphology in general, an indifference to the canonical formof its input.
Trochaic plurals cross-classify various shapes of singulars, in sonme cases wth
significant frequency. Fromthis it can be concluded that the trochaic plural is
tenplatic -- there is a trochaic tenplate to which the nelody of the singular is
appl i ed.

Sone evidence for the nature of this tenplate mappi ng cones fromthe conmon
trochaic plural of fenminine singulars CCCtat and CuCC+at, C CaC and CuCaC
respectively. This perserveration of the singular vowel into the plural nakes sense
if both consonantism and vocalism of the singular are napped onto the trochaic
tenplate in the plural. Since the second syllable of the plural is not supplied with
a vowel by tenplate nmapping, it receives instead the vowel /a/. Oher instances of
the trochai c plural recei ve norphol ogi cal | y-speci fi ed nel odi es by el odi c overwri ting.

The only other case where the trochaic plural is in the majority is wth
si ngul ar nouns CvCvvC. The apparent diversity of formation nostly yields to the finer
classification inposed by Levy (1971). Human nouns take the suffix -aa?. Their
vocalization is nornally /u_ a/, but they revert to the /a_ i/ vocalization of the



nonhuman cl ass when the root is biliteral or ends in a high glide. The nouns in this
nonhunan cl ass assune the suffix -at inthe plural. The only renai ni ng nondet erm ni sm
is in the choice of plural vocalization and suffixation for the nonhuman nouns;
roughly equal nunbers of both types are represented.

12 Ca_Metathesis

Levy (1971) is responsible for the observation that surface ?aCCaaC plurals
can be derived fromunderlying CaCaaC by a rule we have called Ca Metathesis. This
point is obviously inportant to the extension of the ianbicizing plural to the
bi noraic singulars, in parallel with dimnutive formation.

Ca Metathesis turns out to play a wide-ranging role in the nom nal system
it isinno way restricted to just this one plural pattern. First, it occurs with
the trochaic plural pattern, CvCQvC [/CaCuC © ?2aCCuC; /CaG Ctat/ © 2aCC Ctat;
/ CaCi C+taa?/ © 2aCC Ctaa?. Second, it applies to the productive elative adjective:
/[ kabar/ © 2?akbar 'qgreater; greatest'. Third, it applies to so-called "verbs of
surprise": /ka ab/ 'lie' © ?2ak ab in maa ?ak abahu 'what a liar he is!'. Although
these are called verbs, they appear to have the properties of nouns, conpletely
eschewi ng nornal verbal inflection. Fourth, Ca Metathesis derives the cardi nal nunber
2arba9 'four' from/raba9/; the root is /rb9/ on the evidence of regular formations
like raabi9 'fourth', nurabba9 'fourfold' , and rubaa9iiy 'quadriliteral’.

| ndependent support for the Ca Metathesis rule conmes froma mnor variation on the
/ CaCaaC/, ?aCCaaC plural pattern observed by Levy (1971: 90-93, 259). Certain nouns
and adjectives with stens CVCC fol |l owed by the nmasculine suffix +aan or the femnine
suffixes +aa? and +/ay/ take /CaCaaC plurals plus +/ ay/:

(79)

Si ngul ar Pl ural

sakr +aan sakaar +/ ay/ "drunk'

9a r+aa? 9a aar +/ ay/ "virgin'

waHm+/ ay/ waHaamt+/ ay/ "pica (of pregnant woman)'

These cases exceptionally retain the underlying CaCaaC pattern.

Al t hough the precise conditions onthis rule are not wonderfully transparent,
it appears that it is fairly generally applicable to derived disyllables in initial
Ca, transposing the consonant and vowel and inserting 2 inthe famliar onset-filling
fashion. Although ? insertion is the normal postlexical node of supplying an onset
in Arabic, the 2 derived by Ca Metathesis is denonstrably different fromthis, since
it appears even when the preceding word ends in a consonant.

6 Concl usi on

Inthis article we have given an account of the productive, general patterns
of broken plural and dimnutive formation in Arabic. W have shown that these
phenonena rely fundanmentally on the prosodic circunscription of the norphol ogical
base, a notion which we formalized and expl ored t hrough a diversity of nanifestations.
We have related this to detail ed evidence for the minimal word in Arabic, and we have
shown how, conbined with an ianbic tenplate, the prosodically characterized base
yields exactly the distribution of invariants and dependencies that the |anguage
actively exploits.

Qur proposal has been developed in ternms of the theory of prosodi c
nor phol ogy, relying on the fundanmental tenet that tenplatic or reduplicative
nor phol ogy nust refer only to the units of the prosodic hierarchy. W have seen that
CV theory (or in fact any simlar revision of it), even aided by the nmechani sm of
transfer, is unable to express these same generalizations. Qur conclusions bear not
only on the parochial issues of the broken plural in Arabic but also on the broader



topic of the relation between phonol ogy and nor phol ogy.



Not es

"W are indebted to A R Ayoub, M G Carter, Morris Halle, Mchael Kenstowi cz, Armn
Mester, and three anonynous reviewers for valuable comments on this article. Special
thanks go to Linda Lonbardi for a very close reading of the entire nmanuscript that
contributed nuch to the content and exposition.
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