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Chapter 3
Compensatory Lengthening in Tiberian
Hebrew

Jean Lowenstamm and Jonathan Kaye

0. INTRODUCTION

Compensatory Lengthening (henceforth CL) is a classical problem of
phonological analysis.

in this paper we will discuss a well documented case: synchronic CL
and its relation to Consonant Gemination in Tiberian Hebrew (henceforth
TH). This study is part of a research programme illustrated in Kaye &
Lowenstamm (1982, 1984, in preparation a, b. ¢, d). While not
radically different from other recent work in phonology, in its technical
aspects, our approach coflects a strong commitment to what has been call-
ed the *Principles and Parameters’ approach to the study of the language
faculty, or to what Jean-Roger Vergnaud has called with reference to our
work the ‘no rule’ approach.

The general idea is that the contribution of individual grammars
to the ultimate shaping of a particular language is widely overestimated.
Consider for instance the rule of lapanese which affricates 1 before u
(t - 1° | — u); it is difficult to think of this process as anything other than
a peculiarity of the Japanese language. Take on the other hand a process
such as the shortening of a long vowel in 4 closed syllable’. Such a process
is found in language after language. Yet, the fact is that a majority of
languages do not exhibit it, s0 that a markedness rationale cannot be in-
voked to explain its popularity. If this process does not represent an un-
marked option, it will have to be distinguishied from ‘crazy rules’ in some
other way®, Why is its occurrence not as narrowly limited as Japanese
affrication? The correct answer, in our opinion, is that Closed Syllable
Shortening and Japanese Affrication have quite a different status: the
presence of the latter in the grammar of Japanese is totally idiosyncratic

and unsystematic (which is not to say that it iz without conseguences on

the grammar of the language): itisa genuine rule of Japanese. By contrast,

Closed Syllable Shortening is a parameter”, an option confronting in
principle every grammar and, in principle, requiring it to make a decision
with respect to the selection or non- selection of such a parameter. We

Leo Wetzels & Engin Sezer {eds.), 1986.
Srudies in Compensatory Lengthening. Dordrecht
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say in principle because in the state of our understanding we want to re-
serve the possibility that not every parameter is set individually. Indeed
it is not unreasonable that transitive relationships obtain between the
selection of a parameter and the selection of another. If this is correct
we might have the beginning of an explanation for the recurring, vet
not ubiquitous nature of certain processes: it may simply be the case that
the setting of a certain parameter is often preempted by a prior decision.

In the case of CL and Gemination in TH we will show that the fairly
complex array of facts that can be ohserved on the surface, results from
the interaction of a number of principles pertaining to different sub the-
ories. Under the appropriate idealizations the grammar of TH need not
ineorporate any mention of CL or Gemination.

At the same time we intend our analysis to be a contribution to our
understanding of the nature of phonological representations. Much recent
work on the organization of sound systems of natural Ianguages has focus-
ed on the interaction of various levels of phonological representation:
the tonal tier, the accentual tier, the segmental tier as well as a harmonic
tier &c. This approach has been illustrated in work by Kaye (1982).
McCarthy (1979,81,82), Hayes (1981), Halle & Vergnaud (1980) and
others. It is usually taken for granted that the prosodic/accentual tier and
the sepmental tier are autonomoUs levels of representation, that is, they
display their own properties and are structured according to specific
principles of organization. In most studies, however, the prosodic/accen-
tual level of representation is viewed as basically interpretive of the seg-
mental representation, i.e, prosodic structure is erected according to
properties of the segmental string. This is exemplified in work by Liber-
man & Prince (1977), Selkirk (1984) and Hayes (1981). If, however, the
two levels of representation under discussion are truly aulonomous, one
would expect that their interaction will not be limited in such a way. In-
deed one would expect that the prosodic level will in turn determine
certain aspects of the segmental rcprasentatiun“. It is our contention that
major aspects of prosody are determined in just that way, specifically on
the basis of the geometrical properties of prosodic structure. In conjunc-
tion with this claim we will discuss the role of the CV skeleton as des-
cribed in Clements & Keyser (1981), Halle & Vergnaud (1980), Marantz
(1982), McCarthy (1979, 1981) and others.

The utilization of the CV skeleton in conjunction with tiered repre-
sentations of non-contiguous morphemes related to the former by auto-
seemental mapping, has met with considerable success, especially in the
description of languages whoss morphology is non-concatenative. We refer
the teader to McCarthy’s (1981) treatment of Classical Arabic verbal
morphology to see how his framework provides elegant, and sometimes
long-awaited, solutions to problems that lay within its scope.
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Of course, not every problem of phonology reduces to the mapping of
auto-segments. The processes hringing about the structures supporting
the spreading of auto-segments, may vary greatly. How they can best be
described is an empirical martter. But, there can be no presumption that
the most revealing way of expressing such phenomena is in terms of opera-
vions defined over the CV tier itself. In fact, the results of the past few
years of productive research in phonology show that prosodic phenomena
are to be characterized not in terms of operations manipulating strings,
but by reference 10 hierarchical structure and most notably to prosadic
categories.

Because prosodic phenomena are usually, but not always, insensitive to
specifications heyond major class membership ie. V or C, and because
of the enormous descriptive power of a model of grammatical description
permitting operations to be performed at the CV tier, it is difficult, in
fact almost impossible to find a single prosodic process that cannot be ex-
pressed as an addition to, or subtraction from, the CV tier.

While the characterization of an individual prosodic process in terms of
its prosodic rationale always has a corresponding niotational variant as a
change on the CV tier, we find that clear differences emerge when we look
at more complicated cases involving the interaction of several processes.

Our discussion of the interaction of Consonant Gemination and Vowel
Lengthening will be a case in point. We will see that a satisfactory treat-
ment of the Tiberian Hebrew facts crucially depends on a conception of

the CV tier whereby the latter is a non-autonomous level of representa-
tion, an object whose properties can all be derived from other tiers.

. PRELIMINARIES

In this section we wish to briefly review and comment an SOME of the
results of Kaye & Lowenstamm (1984) concerning the role and distri-
bution of null elements in phonological representations.

LI On the notion ‘inventory of syllable types’

Basic to this discussion is the notion of an inventiory of syllable types.
In Kayve & Lowenstamim {1982) we showed that languages do not pick
out randamly from the set of universally available syllables. Rather an im-
plicational nniversel constrains in very severe fashion the inventory of
syllable types of pach language. We found that if a language allows on-
sets and rimes of a certain complexity, it also allows all the onsets and
rimes of lesser complexity®. Thus a language displaying VCCC rimes
will also display VCC, VC and V rimes. Morsover we found that for a
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given language the richest possible onset may not exceed the complexity
of the most complex rime.

A language such as Yawelmani whose syllables are CV or CVC is thus a
(1.2) language; the ordered pair expresses the maximal complexity of the
onset and the rime, respectively. A language such as post-contact Quechua
is a (2,2) language as it exhibits both branching onsets and branching
rimes. The situation may be summed up by saying that the syliabic index
of a language is an ordered pair (m.n) where m and n are the values of the
most complex onset and time of the language. This formula is moreover
associated with the condition that m < n.

In fact it is not necessary to stipulate this state of affairs. When marked-
ness conventions are correctly formulated for the feature [segment],
all that is required is to identify m and n and the entire inventory of syl-
lable types for a given language will follow automatically® .

In Yawelmani, for instance, the inventory of syllabic types is limited
to CV and CVC". In the case of the non-past morpheme /hin/, prosodic
structure is associated to segmental string as shown in (1)

(1) o

The syllable of (1) is part of the inventory of Yawelmani and the analysis
is entirely trivial. Next to such straightforward cases, interesting discre-
pancies arise when the segmental string is in a sense 't0o0 rich’ for the
available syllable types of the language. This is what happens in a number
of verbal radicals of the form CVCC which are syllabified as in (2)

(2) i o
o
| v C @ C

Thus [ 7uen/ is analyzed as in (3)

(3} (v} a
?/\ e
u

g @ n

We see that the parsing of the CC substring as a closed syllable has deter-
mined the presence of a null element.
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1.2 On the minimal syllable.

Another result of Kaye & Lowenstamm (1982) is that every syllable
hranches. In other words every syllable necessarily has the structure of
(4a). Representations such as (4b, c) are thus excluded.

i /a\ h/ [+ cr\
This means that every syllable will have an Onset and a Rime although
these positions may nol correspond to phonaological segments in underly-
ing representations, much in the sense of (3) above.

We give exzmples of the representation of a syllable with no segment
matching its rime constituent (5a) and of a syllable with no segment

matching its onset constituent (5h): The initial syllable of Yiddish
gl d2 rim ‘limits, borders’ and the initial syllable of French ami ‘friend”.

(4)

i i gz abil @ i
ANKBAD

t 1 m @ a m. i

(5 a.

[n each case a null element has once again been determined.
[.3.  The resolution of nuil elerments: reanalysis and insertion.

These null elements are dealt with according to various strategies. We
consider here derivations involving two such strategies: reanalysis and in-
sertion.

In Yawelmani a verbal root such as /9ugn/ may be followed by conso-
nant initial suffixes such as the non-past morpheme /hin/ or a vowel
nitial suffix such as the dubitative /alf. Morpheme juxtaposition, resyl-
labification and epenthesis lead to the derivations of (6).

(a6}
.f’ﬁl"l /\ />\ /\ A //)\
TugPn+d al Tug@n+hin
/N /N )

resyll. fugnal

Ins. S e

s

[T B

it rdd 8
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In the first case resyllabification has taken place, all the null elements
have been eliminated and the form [?ugnal] is derived. In the second case,
no resyllabification is possible since Yawelmani has neither branching on-
sets or codas. The null clement has survived the attempt at resyllabifica-
tion and is spelled out as an i. We can offer a characterization of the pro-
cesses involved in (6):

{7y i.  Resyllabify eliminating null elements when resyllabification does
not fezd to a violation of the syllabic constraints”,
ii. Insert sepment.

For a discussion of resyllabification, see Kaye & Lowenstamm (in prepa-
ration b). As regards epenthesis a vowel or a consonant will be inserted
depending on wether the §) constituting the target of (7ii.) is dominated by
prosodic category N or not. The phonetic specification of the inserted sep-
ment is a language particular parameterq. All the other aspects of the
process of epenthesis are provided by Universal Grammar in the form of
{7ii.).

I4.  On the distribution of nulf elements.
In Kaye & Lowenstamm (1982) we noted in addition that the prolifers-

tion of null elements in phonological representations should not be al-
lowed and that objects such as (8) should be excluded.

(8) g

0 ceev o 0

In fact null elements do not seem to be required beyond the following
contexts: null onset, aull rime, null nucleus and null coda. This is repre-
sented in (9)

{9 i i b o e- i ils i
X @ ] X x P oz x vy D

We supgest that this distribution is the effect of a principle which we for-
mulate as (10}
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(107 Null ¢lements may not appedr in branching constituznts, where constituent

refers to the prosodic constituent immediately dominating the null element.

Principle (10) rules out representations such as (8) and allows all and only
the structures given in (9). We will see in our discussion of CL and Gemina-

tion that Principle (10) playsa crucial role.

L5

The framework just sketched out affords the first coherent account of
ssgment insertion, in our opinion. In a linear framework, epenthesis is
viewed as a process usually formalized as in (11)

(11) 0+ [segment] /A __B

Implicit behind & statement such as (11) is some conception of the distri-
bution of null elements among the segments of the representation. Two

main logical possibilities emerge:
4. null elements are interspersed in random fashion among segments as
in (12).

(12) ...Q [segment]® 0 [segment] [segment] . . .

ask why only a few of these elements

In this case one would naturally
likely to be forth-

are the targets of epenthetic processes. No answer is
coming.

b. null elements have a restricted distribution; they appear oaly in those
positions where a rule will insert a segment in their stead. Under this ap-
proach the presence Of absence of null elements in phonological re-
presentations is an idiosyncratic property of individual lexical items and
thus does not express a regularity of the language, clearly, a very
undesirable conclusion.

By contrast in a metrical framework the presence of absence of null
alements follows from the fact that prosodic structure is part of lexical
representations, and their distribution is predicted as a function of the
syllabic index of the language. This example, segment insertion and
its interpretation in metrical phonology. is the first example of how
prosodic structure influences the compo

sition of the segmental string.
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2. COMPENSATORY LENGTHENING IN TIBERIAN HEBREW.
2.1, The Problen,
Consider the Tiberian Hebrew forms of (13)

(13) a. seefer ‘bock’
b, gefem ‘rain’

When these words are preceded by the clitic definite article Rz, the initial
consonant geminates:

(14} a. hasseefer ‘the boolk’
b. haggefem ‘the rain’

A small number of consonants however, call them G consonants, never
geminate in any context: 7. 9, h, r, h. Consider then, the words of (15):

(159 a. i ‘man’
h. Saam ‘people’
¢. haar ‘mountain’

When in construction with the definite article, they can never be realized
asin (16}

f16) a. *ha?%id
b. *ha9%iam
¢. *hahhaar

Rather the preceding vowel, in this case the vowel of the definite article,
lengthens:

(17} a. haa?%iis ‘the man’
b. haa%aam ‘the people’
¢. haahaar “the mountain’

These are the mechanics of CL'°. We note at the outset that there exist
a number of exceptions. Sometimes, for instance CL is not observed be-
fore a G consonant, as if the latter had in effect been geminated. We refer
the reader to Joiion (1923) for valuable discussion of such cases of ‘vir-
tual gemination’. These exceptions do not detract from the fact that regular
cases of Gemination and CL are the overwhelming majority. An analysis
of regular cases is necessary at any rate before the exceptions, if systematic,
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w. can be understood. We thus caution the reader that these forms are ex-
ceptions to the data, not to our analysis'" .

2.2, The Data

icle ha, the initial

‘onsonanis, never
18 words of (13):

never be realized

1e definite article,

at that there exist
; not observed he-
mminated. We refer
such cases of “vir-
he fact that regular
ority. An analysis
ions, if systematic.

In this section we document compensatory lengthening in Tiberian He-
brew. While the sketch given here does not exhaust the set of contexts
that give rise to gemination and compensatory lengthening, it will provide
the reader with a fairly comprehensive picture of the phenomenon.

The first group illustrates the situation in a number of noun formation
patterns (mifkalim)'®. Each of these patterns specifies a certain arrange-
ment of vowels and consonants displayed here in the manner of traditional
Hebrew prammar: the sample root gtl is mapped onto a consonantal
pattern and associated with a vocalic melody. The first mikal of table
(18). gartaal, thus specifies a morphological template (which could equiva-
lently be encoded as aC;C, aa C3), the most interesting property
of which. is of course gemination of the medial root. All the miskalim of
table (18) have been selected precisely because they display that property.
The first form of colum 1 represents the mapping of the root ngr anto the
pattern qattaal, the second form of the same column shows how 9wr is
mapped onto garfeler etc.

In column 2 of table (18), we see that when the medial consonant of
the root involved is a G consonant no gemination is ohserved; rather,
the preceding vowel lengthens. Lengthening is straightforward in the
case of a: a -=aa in lengthening contexts. When i and u lengthen, however,
lengthening is accompanied by lowering to the mid range; thus, long i
and long u are realized phonetically as ee and oo respectively F

(18) qgattaal naggaar paaraaf
‘carpenter’ ‘horseman’
gattelet Qawwerel baaheret
‘blindness’ ‘white spots on skin’
aitteel Pilleem heereed
‘mute’ ‘deaf’
gittunl sippuur peeruus
‘story’ ‘commentary’
gattil Tabbir baari*h'*
‘strong’ ‘careless’
qallah maccah caarazh
‘matzo bread’ *rival’
gittalon zikkaron eeeraon
‘memory’ *deficit’
macjuttaal ma lummaad mia boorak

Jearned’ ‘hlessed”
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The same ohservations can be made in the case of the verbal conjugations
(binyanim). In table (19) — see next page — we show how the roots [kthy
swrite', fbrk/ ‘bless’ and /9md/ ‘stand’ are conjugated in the derived
binyanim nif9al, pi9&l, pudal, hif9il, hof9al and hitpa9el® in the third
person masculine singular. The *strong’ binyanim, pi9el, puBal and hitpa%gl
specify gemination of the middle consonant of the root. This can be ob-
served for [kth/ and /Smd/. Because r can never geminate, a long vowel,
az, oo or ee, will always be observed on the left of r in the comesponding
contexts of the conjugation of /brk/. The formatives ¥/ and ki (historically
yin and hin respectively) in the Imperfect and Imperative of the nif9al
specify gemination of the first consonant of the root to which they gttach.
When this consonant is a puttural, as in the case of /9md/, lengthening
takes place thus vielding vee9aameed vs. yibbaareek ',

The third group consists of three construction types in which a clitic trig-
gers gemination of the first consonant of the item onto which it is cliticiz-
ed. much as in the article-noun sequences discussed in 2.1. When the ini-
tial consonant of the item is a G consonant, lengthening of the vowel of
the clitic will be observed. For each of the three groups discussed below,
the forms are arranged in two columns. In the lefthand side column,
an item appears in isolation. In the righthand side column, the same item
appears preceded by the clitic. As before, long { and u are realized as ee
and oo respectively.

(20) a. waw haghippux (waw conversive'’ ‘changing meaning from
future to past’)

yoomar wayyoomar
‘he will say’ ‘he said’
Toomar waa Toomar
T will say’ ‘I said’
neecee? wanneccee?
‘we will leave’ ‘we left’
Tadabbeer waaTadabbeer
T will talk’ T talked’

b, memn hatmpnad (mem clitic ‘from’)
po mippo
‘here’ ‘from here’
Eaam miskaam
‘there’ ‘from there’
Tof mesros
‘beginning’ ‘from beforehand’
haahaar meehaghaar

‘the mountain’

‘from the mountain’

|hn

|._|1|'1]'.|
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e, ma(what..7/how..1")

zot marzot

‘this’ ‘what is this?"

Loov mattoovuu

‘mood’ *how good . ..~
Toomar maa T oomar

‘T will say’ ‘what will I say? ’
raa7iitaa maaraa Tiitan

‘you have seen’ ‘what have you seen?’

1. COMPENSATORY LENGTHENING IN TIBERIAN HEBREW IN A FRE-
METRICAL FRAMEWORK.

In this section we wish to discuss the kind of analysis that would be a-
vailable in a pre-metrical framework, not so much in order to point out
the inadequacies of such a framework as to sharpen a number ol questions.

In a framework such as that of Chomsky & Halle (1968) the facts of
TH would be derived by means of two rules: Consonant Gemination and
Vowel Lengthening. We give below a version of the two rules:

(21} Consonant Gemination

L —

h=C | Cc X
[-G] "rI]

where [ - (G] means that the G consopants are excluded from this process, X
is o varable standing for a string of unspecified length (possibly null) and
M iz 8 morphological calegory

{22) Vowel Lengthening

Interestingly when consonant gemination and vowel lengthening'® are writ-
ten as in (21) and (22), their order of application is irrelevant, In addition
we note that under an analysis where CL and Gemination are two sharply
distinguished processes, a number of things could conceivably happen to
the grammar. Perhaps. the two rules could be separated over time by the
nsertion!® of one or several rules between them. Ultimately CL or Gemina-
tion or both might be lost etc. The general impression that emerges from
a grammar incorporating (21) and (22) 1s that the surface distribution of
long vowels and geminate consonants in TH reflects a state of equilibrium
due to the somewhat fortuitous presence of two distinct processes.
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We find this sort of conclusion unsatisfying. Instead we want o pro-
pose an analysis such that, if correct, it would be extremely difficult (al-
though not entirely impossible) for TH to be different from what it is.

For instance we do not want to have to interpret as an accident the
fact that CL and Gemination have complementary scope, i.e. that vowels
lengthen, exactly where consonants cannol geminate. This complementani-
ty suggests that the two processes discussed here are in fact the effects of a
unitary phenomenon. Conceptually, one might make the identification
of this cause easier by factoring out what CL and Gemination have in com-
mon: in the derivation of a VV sequence on the one hand and the deri-
vation of a CC sequence on the other, we are dealing in each case with an
instance of “‘doubling”. We can thus formulate our program as an at-

tempt to answer the two following questions:

{23} i whatis the causs of “doubling™?
which of VV or CC is the principal case and which is the default

cpse of “doubling”?

[f an analysis distinguishing between a default case, or a regular case and 2

principal case can he carried out, it will have 4 number of conceptual
advantages and empirical consequences that we can already foresee. One
of them is that the range of possible interpretations for given situations
will be considerably narrowed down, as we will see in 6.4.

4. AN EXCURSUS ON THE FORM OF PHONOLOGICAL REPRESENTATIONS.
lop a minimal system that will derive the
le at the same answering the questions
position is that the representation

In this section we wish to deve
facts discussed in Section 3.2, whi
raised in the preceding section. Our
of Semitic morphology and phonology specifies the prosodic information
involved in a particular structure, in most Cases, the number and shape of
syllables that characterize a particular morphological class. Along with
this prosodic information, segmental information is incorporated in the
2 consonantal root and a vocalic melody. This segmental infor-

form of
les of autosegmental phono-

mation is then mapped according to princip
logy™ onto elements of the third level of representation, the CV tier, or
CV skeleton. This model is familiar from wark by McCarthy (1979, 1981)
and Halle & Verzgnaud {1980) and is known as 3-dimensional phonology.

We give below an example of the representation of Arabic katab ‘write’
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(24) LEVELI T o
Prasodic tier /\ /x
LEVEL 2

CV skeleton

LEVEL 3
Melodic tier  /ktb/ .faf

It is our claim that phonology is not 3 dimensional in the sense of the
references cited above 2 To see this we return to McCarthy (1981, careful-
ly looking at this definition of the CV tier. McCarthy offers 2 formula,
which we give below in (25) and which generates all and only the strings
of (26), the set of canonical patterns in the perfective of the triliteral
conjugation,

(25) &

C
|}E‘v‘ Cy ( [segment ]) C"-"le
b. V=0 f [evVC CVC ]

(26) CVCVC, CVCCVC, CVVCVC, CVEVCCVC, CVEVVEVC,
CCVCVC, CCVCCVC, CCVVEVC.

By universal conventions™ the strings of (26) are uniquely syllabified as in
(27)

(27) [CV €VC].[CVC CVC][CVV CVC][CV CVC Ve,
[CV CVV CVCL[CCV CVC], [CCVE CVC], [ECVV CVC].

It turns out that the syllables thus specified are exactly the same as those
represented at the prosodic tier, Level I of (24). As we see the CV tier
incorporates a measure of redundancy. Indeed whether an element of
that level of representation is a C or a V, that is to say [+vocalic] or
[-vocalic], is entirely derivable from its relation to the prosodic template
specified at Level 1. So, for instance, an element dominated by the left
branch(es) of ¢ is [ -vocalic]. If the right branch of ¢ branches, its left
branch dominates & [+vocalic] element 3 etc. As a result the entire repre-
sentation can he simplified: The CV skeleton can be made to consist
salely of a series of dots. which will be interpreted for major class features
as indicated just above®* .

Another area where greater simplicity can be achieved is the iden-
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entioned the geometry
to distinguish between categories such
distinctions are not sufficient for the
interpretation of geometrically ambiguous configurations. Thus, in the
case of a branching such as (28a), we want Lo know whether such a stric-
ture should be interpreted as in (28b) or (28c), i.e. whether it is the

provides the information necessary
as Rime, Onset and Coda. These

representation af a closed syllable or 2 long vowel.
(28} a. g b. a (o5 i
v C W vV

Based on general markedness considerations, We feel that (28c) repre-
sents the marked case. while (28b) is the default case. Accordingly, 2
structure such as (282) with no further specification will be interpreted
as being the rime of a closed syllable®™ . In conjunction with other levels
of representation d Y sequence will be derived. When a long vowel i3
involved, the appropriate information will be signaled by the stipulation

llable under discussion is an N, as shown in (28¢c).

that the Rime of the sy
The total representation is now maximally simplified: Level T consists of

information encoded in purely geometrical fashion (except for additional

stipulations as may be required). Level 2 is a series of dots and Level 3

¢ hasically as in McCarthy {1979, 1981).
(n the course of the preceding discussion W have not eliminated the

skeleton as a level of representation. [ndeed it is the level onto which
segmental melodies will be mapped. Yet, we cannot help raising the ab-
vious logical question: is the skeleton an independent level of representi-
tion? Does it ever display properties which cannot be derived from level 17
Or, to put it differently, is it anything but the projection of the terminal

nodes of the prosodic structures of Level 17
e information at Level I. Thus, instead of

We can for instance vary th
in {24), we may find a series of three

the information contained at Level
open syllables. This can be ohserved in (29), which is the rapre&amation

of Arabic karaba he wrote’.

(29) LEVEL1 o

LEVELZ

LEVEL 3
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Alternatively, as in (30) the information present at Level 3 may vary while
the information contained at Level | remains as in (24), namely an open

syllable followed by a closed syllable. (30) is, thus, the representation of
colloguial Arabic fifiim ‘he understood’

(30) LEVEL1 a

/ LR -

LEVEL 2 . 4 . .
\ /H//}//T/
T
LEVEL3 [ f h m/ {9

While the information at Level | can vary, as exemplified in (24) and (29),
the composition of Level 2 is intimately bound to that of Level I:in each
case it seems that the number of dots at Level 2 corresponds exactly to
the number of terminal nodes of Level | structures.

Whether this one to one correspondance obtains in all cases is an im-
portant empirical question. If such is indeed the case, then Level 2 is
nothing but 2 derived level of representation, specifically a projection.
We will postpone assessing this problem until the next section but one.

5. GEMINATION AND COMPENSATORY LENGTHENING.

In this section we wish to address the question of the representation of
gemination and compensatory lengthening. The reader will recall that the
auiding insight behind our analysis is the idea that the 2 phenomena under
discussion here are but two facets of one and the same process. Consider
two forms of the hitpa®el conjugation Airgaddee! and hitpagfeer. We will
have nothing to say about the prefix hir. Of interest to us is the gemina-
tion of d, the medial consonant of the root fedl/, matched in the case of
{p?r/ by the now familiar compensatory lengthening of preceding 2.

Clearly these forms are characterized by the presence of three syllables
with branching rimes. Furthermore, and more interestingly, we claim that
thess forms reflect a discrepancy between the number of Level 2 positions
and the number of terminal nodes of Level | trees. Specifically, the right-
most branch of the medial syllable does not dominate a position at Level
2, This is represented in (31).

{31) LEVELI

FaN )W

LEVEL 2 .
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We say that this sort of configuration determines the presence of a @,
ag shown in (32), where a branch of the prosodic tree does not dominate

g dot at Level 2.
/'>\ : /

We now proceed to see how the segments of the consonantal root spread

in quasi-autosegmental fa shion:

(32) LEVELI

LEVEL2

(33) & LEVEL I aJ a o
— i SR g ‘e
LLVEL 2 a " - * . @ - - H
B [ >
LEVEL 3 A fe @ W
b. LEVELI o a a
LEVEL 2 BT e s
I| L& [
LEVEL 3 I i t { P ? r [

33a. b), the @ positions have been skipp-
hor' the elements spread from Level 3.
ding the interpretation of the @ in-
the support for the spreading of 4

In intermediate representations |
ed. as they cannot serve 10 fanc
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tion is necessary bevond the machinery already developed in order to de-
rive the desired result, i.e. hitgaddeel vs. *hitgandeel.

What we want is for the right branch of the rime of the unlabelled
medial syllable of the representation to be identified as a C, not a V.
This amounts to saying that the derived label dominating the branching
rime should be an R, not an N. But this is exactly what we expect from
our principle (10) which restricts the distribution of null elements to non-
branching constituents. (35a) the structure corresponding to the interpre-
tation we wish to exclude is ill-formed, for the prosodic category immedia-
tely dominating the @, branches.

(35) a4 o b <

Coda
0

If on the other hand the same node is labeled R, then, the node domina-
ting @ is & Coda, as in (35b). The latter node does not branch, accordingly
the structure is well-formed and the desired result is achieved, namely
the @ is identified as a C, with ensuing propagation of the nearest C.

Our theory correctly displays Gemination as the unmarked, or *default’
way of resolving the problem of the identity of the null element®”. We
thus expect that a language in which every consonant can geminate, will
never display CL, This correlation holds very nicely of Arabic and TH:
Consonant Gemination is always possible in the former language and
CL, as we expect, 15 never observed; whereas TH exhibits CL but only
in those cases where Gemination is not possible. Italian being unrestricted
as to what consonants may geminate does not have recourse to Vowsl
Lengthening™ ; French, on the other hand displays quite a bit of CL after
historical loss of s (cf. beste > bete, fenestre > fengtre etc.); by that time,
of course, the option of gemination had long been lost.

Having just seen how from a very general principle we can once more
unambiguously derive prosodic labels, we now turn to the derivation
of the forms exhibiting CL.

We saw that for a small number of segments, Gemination is not pos-
sible. This is not due to any particularly profound grammatical reason,
but simply because the objects generaled by our system, e.g. 2P hhete.
receive no phonetic interpretation in TH.

In this case we will simply invoke one of the fundamental conventions
of autosegmental phonology, which we formulate as (36):
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(36)  Each syllabic position is linked to at least one segment in the phonetic
melody.

As an automatic conscgquence of autosegmental notation, the () position
is linked to @, as shown in (37}, in dotted line.

(37)

| | \“b?:;;‘)(/

h i L

/U>\ _/u>\|ﬁ %\

Because of the apparently disparate nature of our account of gemination
and compensatory lengthening a comment is in order to put both process-
gs into perspective.

The @ is identified in the unmarked case aé a C because of its position
with respect to syllable structure. One might, thus, ask whether in the
residual case, when ) supports the spreading of a vowel, that element has
been identified as being dominated by a branching N, contrary to what we
expect from principle {10).

[f such were the case the theory would lose all of its explanatory
power; we would indeed invoke a principle in order 10 rule out a certain
analysis, but if it turned out (for an independent reason) that this analysis
were the only possible one, We would allow it anyway, regardless of the
principle that was supposed to exclude it in the first place. In fact no such
logical inconsistency mars our account. What ¢an be observed in the de-
rivation of CL and Gemination is the interaction of three distinct sub-
theories:

q. The first one is a theory of prosodic well-formedness. Its basic voca-
pulary allows the expression of generalizations about the relation
holding between a prosodic domain and a position of this domain. By
analogy with grammatical tradition and recent efforts in syntax (ef.
Chomsky (1982) and references therein), we call ita theary of prosodic
government® . One could, for instance, speculate that the Nucleus
is the ‘head’ of the Rime constituent. We could, then, go on to say that
this elemnent must in some sense, OVEIN :ts sister constituents of the
Rime. This relationship would be defined, at least in part, configura-
tionally and could explain why long vowels and diphthongs are not found
in closed syllables in languages for which such a constraint holds. It
is not our purpose to furnish a complete discussion of such a theory,
but only to suggest in very general terms what form it might take.

Pursuing the same sort of analogy, one may think of principle (10)
as an equivalent of the Empty Category Principle. In the case of Gemi-

§
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nation, the theory of Government defines the identity and shape
of domains, thus providing guidelines for further processes, in this
case, segment propagation,

b. Segment propagation may be impossible in certain cases for entirely
independent reasons. Thus, it is obvious that the fact that the class of G
consonants in Hebrew, are all resonants (ef. Prince (1973), is not an
accident. In our theory the class of resonants are precisely those seg-
ments which may be contained in a nucleus. Following this line, we sce
that sequences of the type CVG (where G stands for the class of G
consonants), are in theory syllabically ambiguous, being analyzable as
in (35a) or (35b), where (35a) stands for a heavy diphthong and (35b)
for a closed syllable. In Hebrew one may suppose that such sequences
are uniformly interpreted as in (35a). It is the selection of this para-
meter that is the key to the understanding of the special behavior of
this class of segments in Hebrew, Cf. Kaye & Lowenstamm (in pre-
paration, c)

c. Finally, a condition such as (36) is a global well-formedness condition
expressed in the vocabulary of autosegmental notation and is indepen-
dent of the effects of the theory of government. It therefore does not
clash with the latter in the way just suggested above.

EXCURSUS

We take this opportunity to compare our approach and one in which
autosegments are mapped on a level of representation consisting of Cs
and Vs. Under the latter approach the skeleton corresponding to the
hitpa%€l forms discussed above will be represented as in (38).

@8 hit+t e VO C VWV CE

When the circled position does not support the spreading of a consonantal
avtosegment, as in the cases when a root medial guttural consonant is
involved, it is linked to a vowel autosegment. The sorl of object derived
is shown in (39). where the dotted line represents an unsuccessful attempt
to geminate & G consonant and the solid line linking @ to a C position
represents the ensuing spreading of a vowel autossgment.

A AN
\//

(39)

h i
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While accounts such as the one just sketched are occasionally offered,
it is a simple fact that under the definitions of 3-dimensional phonology.

(39) is ill-formed.
As no alternative appears to be available we conclude to the pressnce

of a serious flaw in such a framework. By contrast our approach faces
no such inconsistencies and its results are automatic consequences of

general principles™.
Having clarified these conceptual questions, we Now wigh to comment

an the results of this article.

§. CONSEQUENCESOF OUR APPROACH.
6.1 A theory of geminafion.

In order to discuss the advantage of the account we have offered we must
_eturn to McCarthy’s discussion of Arabic verbal conjugation®' . Consider
the Form katzab with geminate medial consonant. In McCarthy’s notation
where the skeleton recapitulates information pertaining o syllable struc-
rure this form is represented as in (40)

(40} C v C C V %
1

However by McCarthy's conventions we expect that the consonantal
melody will spread as in (41), yielding the ungrammatical *katbab.

C Y C
i Lt

b

(41) £ W c
'--._\_\_\_\_\_‘- ]
T——

k t

v McCarthy (1981) and Halle & Vergnaud
h as krgbab of ktanbab suggests that the
¢ spreading of segments is not at fault:
therefore, justifies an exceptional
the undesirable line of gssociation

As correctly pointed out b
(1980) the existence of forms suc
basic machinery responsible for th
rather, gemination is exceptional and.
treatment. McCarthy, thus, suggests that
be ‘cut’ as shown in (42)

(42) C v C C Y
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Then, by convention the now unassociated C will be linked to ¢ asin (43)

(43) C Vv & C L ¢

This sums up the effects of McCarthy's 2nd and 5th binyanim erasure.
While we agree that forms exhibiting Gemination represent exceptionality,
we fee] that this sort of exceptionality is not the property of any partic-
ular verbal pattern. Rather, it is an instantiation of a widely spread pho-
nological process requiring its own characterization. We have offered
a system in which the ad hoc rule of erasure is not necessary and which
rests on an idealization independently motivated in UG, namely, prin-
ciple (10), thus preserving the overall elegance of McCarthy's treatment.
We sum up the situation in (44). where we show the representation of
the three possible configurations: long vowel, geminate consonant and,
the expected case, reduplication of the root [inal consonant. These three
cases are exemplified by: fakegtab, takattab and kranbab, respectively.
Only the mapping of the consonantal melodies is represented here; and
segments which are not part of the root, e, prefixes and infixes, are re-
presented as already associated and included in parentheses™

_/\/xm\
N Vo
TAMN AN A
NV ¢

(t) koot

(44) a.
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6.2, The Status of the CV tier.

resentations such as (44) is considered but rejected
first objection is that representations
such as (44) are mere notational variants of representations encoding the
game information by means of the CV tier. We have already shown, based
on our analysis of Compensatory Lengthening that the syllabie solution
ic ot a notational varant of a CV analysis, but a necessary alternative

The possibility of rep
in McCarthy (1982). McCarthy’s

to it.
The second argume

(44c).
McCarthy notes that in Moderm Hebrew 4 binyan such as pi%el can be

defined simply as a gsequence of two syllables, [o o], where each o is in-
dependently expandable into any well formed sylable of Modern Hebrew.
The particular syllabic structure is usually determined by the number
of elements in the radical.

McCarthy, then, notes that in- Arabic, differing morphological classes
may be disyllabie. What distinguishes these classes 15 the particular shape
of the disyllable. As we saw earlier, there are two ways Lo define such a
shape: in terms of a sequence of Cs and Vs as in McCarthy {1982) or in
terms of syllabic structure as Wt propose. Thus, the three classes defined
by McCarthy as in {45a.b,c.) can also be defined in syllabic terms as in

nt involves more specifically representations such as

(46a.b.c).

(45) a. CVCVC
b. CVCCVC
¢. CVVCVC

(46)

A N A
A /N

Furthermore, McCarthy points out
initial clusters might be specified in syllabic
a5 their initial element, as in

R —— )

that derivational classes with stem-
terms, as having a [ree coda

(44c) above. However, he suggests that such
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a stipulation amounts, at best, to a notational variant of a CV-template
analysis.

lznoring for the moment the results of our analysis of Compensatary
Lengthening, let us examine the claim that representations such as (453)
and (46) are notational varianis.

In Arabic, which has no branching onsets, the structures (45a.b.c)
are unambiguously analyzable as in (46a.b.c), respectively. One needs a
language with syllable structure sufficiently rich to render a sequence
like CVCCVC syllabically ambizuous-as in, say, (47).

(47) a. CVCCVC

b. c.
: U /T /]>\

There is mow a significant differsnce between the CV representation
(474) and the syllabic representations (47b) and (47¢). The CV skeleton
represents a sequence of (s (consonants or plides) and Vs (vowels) in
the order given, independent of any syllabic considerations. Thus, the
CV representation (47a) can be satisfied by forms having either of the
syllabic structures of (47b,c). The question, then, is whether (47a) repre-
sents a linguistically utilizable generalization as opposed to one or the
other of (47b) and (47c).

What we need is 2 laneuage employing templates, like Arabic, but with
a richer syllabic inventory, like Modern Hehrew, such that word-internal
consonant clusters are potentially ambiguous. Suppose that one template
is represented in McCarthy's terms as CVCCVC. Suppose, further, that
forms are associated (for this hypothetical morphological class) in a strict-

Iy left-to-right fashion. Thus, the CV skeleton (47a) and a triliteral radical,
say. [kth/ vield (48)

(45) £ N | 8 G Y G

L/

Given the syllabic constraints in a lanpuage like Modern Hebrew, (45)
will be syllabifiad as in {49},

| S
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(44 a g

Consider now another possible stem of the form /sbr/. Applying this
stem to the CV template (47a) vields the structure shown in {50).

(50) c:\xr C\U AP o
\ ‘;,\/

Now, what is the syllabie structure of (50)? In the unmarked case, the
sequerice -br- is analyzed as the onset of the second syllable, rather than
as a transyllabic cluster involving the coda of the first syllable followed
by the onset of the second. The analysis of (50) should, thus, be:

U A
s b r

One notes that in CV terms, the structures (48) and (50) are identical-
This state of affairs is quite natural in a theory claiming that skeleta of
morphological classes are defined by CV sequences. The result is a maor-
phological class that is heterogeneous in syllabic terms: (42) contains two
closed syllables while (51) has an open svilable followed by a closed syl-
lable. :

If morphological classes are defined by syllabic canonical shapes,
hut not CV sequences, the state of affairs described above should be im-

possible. The syllable hased theory would claim that a canonical shape for
a morphological class can be expressed by a formula such as:

(51)

(52) *2closed syllables”

e e <l L W T i i P W-WWMI
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i.c. the derivational form in question consists of two closed syllables.
Applying this formula to a stem like {ktb/, we obtain (53), exactly the

representation predicted by the CV theory.

(53] a a

S

kE t b
Given a stem like [sbr/, however, we predict something different. (54a,b)
seem reasonable possibilities

P, N S
[sVhbrVr] \s /TV
I N o
[sVbbVr] \s L/r/

The result of the application of a syllable based defiition of canonical
shape is spllahic homaogeneiry, a requirement not always met under a skel-
eton based definition. Let us state explicitly the principle that underlies
this argument.

{55) Morphological classes defined canonically must observe syliabic homo-
geneity.

The canonical form of our Semitic hybrid can not possibly be defined
in CV terms since this leads to syllabic heterogeneity, which we exclude.
Unfortunately, this hybrid is 4 hypothetical language. While we have not
yet encountered such a language, Arabic itself offers some evidence that
(55} is correct and consequently the syllable-hased approach, as well.
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MeCarthy (1982) discusses cases of the form CCVCOVC CCVVCVC and
CCVCCVL.

He notes that the initial consonant is resyllabified as the coda of the
preceding syllable when the stem follows a vowel-final word or prefix.
This follows from principles laid down in Kaye & Lowenstamm (1984)
and involves no stipulation of any kind. Now consider the case where
no vowel precedes the CC-initial stem. Since Arabic has no branching i
onsets, epenthesis must oceur. But where?

[n fact, the vowel is inserted before the CC-cluster. It could have been I
inserted hetween the two consonants. Indeed, this is exactly what happens I
in Tiberian Hebrew in its concatenative morphology. In its non-con- |
catenative morphology, Hebrew works like Arabic: the vowel precedes il
the consonmant cluster. Principle (53) predicts this state of affairs: if the il -
vowel were inserted to the right of the first consonant, i.e. CiC- instead of '
iCC-, the initial consonant would constitute the onset of the first syllables
while in all other cases, this consonant occupies a coda position.

Considering these facts along with the mounting evidence for the sub-
vimal elements, nucleus and coda, it becomes inereasingly clear that in-
voking a CV tier 15 not only unnecessary but wrong.

We conclude this sub-section by noting that Marantz (1282) is some- | |
times taken to constitute evidence for a model of phonological represen- It
tation that includes a CV skeleton. In his detailed treatment of reduplica- |

L e R et .mﬂ’h

i i ST

2 g el o

tion. Marantz uses a Kahnian type of representation for syllable structure, |
with n-ary branching syllables and no internal constituency. CF. Kahn | :
(1976). There is an evident trading relationship between the richness af 1
the internal structure of a syllable and the amount of work a CV-tier |
can do. Consider, thus, the structure of a form like tekpa:. We give it in

the two versions under discussion, (56) and (57)

(36) a T CV tier (Marantz's version)
ey B eV ¥ '

(57) a g No CV tier

P N

* . . s - -

In (57) the syllable has internal constituents and the CV tier becomes 4
series of points. There is now compelling evidence for sub-syllabic consti-
tuents and. accordingly, the CV-tier becomes at best redundant.
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6.3 The autonomy of the skeleton.

In section 4. we raised the question of the autonomy of the skeleton and
we sugeested that it derives its characteristics from Level 1. In the follow-
ing section we offered an analysis crucially resting on the possibility of a
discrepancy between the composition of Level I and Level 2. If correct,
this analysis should contribute something to the question raised in 4.

In fact it turns out that our analysis is simply another illustration of the
derived status of the skeleton: the observed discrepancy is of a kind that
is allowed only in ferms of the geometry af Level [ confieurations, viz.
the restriction of the occurrence of null elements to non-branching pro-
sodic categories. Once more the composition of Level 2 is determined
from above. We therefore conclude that our analysis of Gemination and
Compensatory Lengthening strengthens the case for our view of Level 1
as the only primitive level of prosodic representation.

6.4. The Principles and Parameters Approaci.

Finally, we wish to comment on how our analysis illustrates the interac-
tion of principles and parameters and justifies the need for a richly articu-
lated theory of phonological description. Based on insights of metrical
and autosegmental phonology, most studies of CL go as far as idealizing
the problem as a decision between the interpretation of a given position
as a coda or the right branch of a nucleus. As this point, a rule will usually
state which stratezy has been selected by a language, viz. which autoseg-
ment, a consonant or a vowel, will spread. Under this approach (theory
A below), the four logical possibilities of (38) are equally plausible.

(58) A language may display:
i. CL even though gemination is possible;
ii.  Gemination and ne CL;
iii. CL in the absence of the gemination option in the language;
.  Neither CL nor pemination.

On the other hand, our theory (theory B below) assigns quite a different
status to the possibilities of (58). Important differences follow as regards
individual grammars and their relationship to UG, Both approaches are
contrasted below.

(381}

Theory 4

Even though the language has the option of geminating consonants, a
rule will stipulate lengthening of a preceding vowel, ie., a situation such
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ag.,..aM ... wil be resolved as ... . aat . . . even though the lanouage
displays .. . tt . .. elsewhere.
Theory B.

This option is simply impossible in our system. We predict that no lan-
guage will have recourse to CL if gemination is possible.

(38.ii.)

Theory A

A rnule will stipulate spreading of 2 consonantal autosegment. perhaps
explaining, when feasible, the presence of such a rule by the observation
that 4 VV sequence is impaossible in the language.

Theory B

Thig situation is exemplified by Arabic. All the facts follow from principle
(10.). The grammar of Arabic requires no rufe, in fact no mention whatso-
ever of any device, in order to derive the facts discussed in this paper.
Alternatively, one might say that nothing has to be learned by the speaker
in order for him/her to generate grammatical strings. We note that while
the ungrammaticality of a sequence of two vowels may be observationally
adequate when such is the case, it fails as an explanatory device in the
case of a language such as Arabic: No such constraint holds in Arabic
and yet gemination ig consistently chosen over vowel lengthening. The
reason is of course that gemination is entirely independent of the vowel
systemn in languages.

(58.iii.)

Theary A

Basically, this case will be covered by the same rule as (58.1.), but deniv-
ing, perhaps, some appeal from the concomitant observation that C. C. is
an impossible configuration in the language, when such is the case.

Theary B

This case provides us with the opportunity to illustrate the difference
hetween a principle and a parameter. (10.) is a principle of UG, and as
such immutable. On the other hand, whether a language will have geminate
consonants or not is a parameter. We expect that the selection of a para-
meter will be made in a way that is consistent with what is loosely known
as ‘phonetic plausibility”. TH is an excellent test cuse: the effects l.]f T_}'lE
principle can be observed, most of the time but not always, as, for in-
stance, when they are obfuscated by the effects of a parameter. fn s
case, again, which is symmetrical with (58.i.), no rule is necessary. How-
ever, the grammar will have to mention exactly how the parameter for

it B e i 8 s TR S
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gemination is fixed. This, in turn. will have consequences in unrelated
areas such as spirantization, etc.

(58.4v.)
Theory A
Theory A has nothing to say about case (58.iv.).

Theory B

In this case, again, we see how the effects of (10.) may be obscured by
the way a given parameter has been set. In this case, the parameter con-
cerns pruning of metrical structure. As mentioned in (34.), loss of an
element of the skeleton can only result from pruning. The effects of prun-
ing will not be limited to this case; rather, we expect that they will have
consequences in unrelated areas, such as foot formation, ete. As mention-
ed in Section 6, we do not rule out the possibility that neither CL nor
gemination will take place; we simply impose a condition on the abave
case; pruning.

7. CONCLUSION

In this study we have offered a simple account of the relationship holding
hetween Gemination and Compensatory Lengthening. Specifically, our
solution expresses the fact that Gemination takes precedence over Vowel
Lengthening. Moreover, by construing these phenomena as the effects
of Principles and Parameters of Universal Grammar, we have removed
them from the scope of individual grammars, thus capturing an essential
feature of the problem, namely the fact that individual grammars do not
appear to have the power fo reverse the terms of the interaction we have
been discussing.

In the course of the discussion we have eliminated the CV tier from the
conceptual apparatus of linguistic theory.
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NOTES

1. On Closed Syllable Shostening, see Kaye & Lowenstamm (in preparation,b)
and Lowenstamm (fortheoming).
2, On “crazy mules” and markedness, we refer the reader to Bach & Harms (1972).
1. On notions such as “prneiples™ and “parameters”, see Chomsky (1980,82).
4, In connection with the quéstion of the impact of prosodic structure on the seg-
mental representation, see for detailed discussions Lowenstamm & v.d. Wilt (forth-
coming) on Dutch Diminutive Formation, Yin (1982) for an analysis of retroflex
suffixation in Mandarin Chinese, Rapoport (in preparation) on the hypocoristics in
Yiddish.
5. We assume familiarity with a representation of syllable structure similar to o
proposal put forth in Fudge (1969), and which rests on an organization in immedizte
constituents: the onset, the rime, and the daughters of the rdme: the nuclews and the
coda.
6. Our conception of markedness is based on imsights of Trubetzkoy (1939),
Chomsky & Halle (1968), Kean (1976), and Cairns & Feinstein (1282).

7. For a discussion of Yawelmani phonology, see Newman (1944), Kuroda (1967),
Kisseberth (1969). Obviously, our discussion of Yawelmani does not purport to be
the ultimate analvsis of this Janpuage. We only mesan to illustmte ceriain processes
of syllabic analysis,

8. The characterization of resyllabification is given as in (7) for the sake of clarity.
In fzet, the condition to the effect that no resyllabification will viclate the syHabic
cansiraints of the language, can simply be made to follow from a general constraint
an the structure preserving nature of prosodic operations. In such & case, (T) might
simply be formulated as (i):

{i}) Reanalyze.

9. In many languages, the insection of a glottal stop seems to be the unmarked case
of consonant cpenthesis. As regards the insertion of a vowel, it would seem that the
favored epenthetic segment is the sound used by speakers when they hesitate: £ o
~ for speakers of English, € for speakers of Hebrew, 3 in French ete.

10. This phenomenon is well descrived in a number of classical works on Hebrew
grammar. See for instance Bauer & Leander (1922}, Bergstrasser (1962), Chomsky
{1933), Ewald (1870, Jaiion (1923), Lambdin (1971), Gesenius (1881), Nordheimer
(1842}, See also Barkali (1965).

11. For a discussion of possible patterning of such exceptions, see Prince (1975),
12. Tn spite of exceptions, it is generaily true that members of a miskal usually
share a number of semantic features. For instance, garteler is the mitkal of diseases,
while gitteel is the miskal of physical or mental defects.

13. For a discussion of the vowel system of Biblical Hebrew, see Chomsky (1933,
1941) Morag, (1962), Prince (1975), McCarthy (1979), Cantineau (1950}, Bauer &
Leander (1822). For wvaluable discussions of the question of length in Tiberian
Hebrew, see Faber (1982) iu'lli Malone (1FR0).

14. The superscript in baeri®h is an cpenthetic vowel known as patiall g2 Auva or
porrah furtivum. This vowel s inserted before any |[ow consonant, when the [atter
is in Coda position, e.g. [lub/ ‘calendar’ is realized as fu® . When plural formation,
for instance, makes the low consonant an onsst, there is no need for insertion of the
patiah furtivam, thus .l'luh'T“DDt,l" is realized as 11Ll.i!l:I<:!'1'

15. The root /p?1/ was chosen as the typical toul by medieval Jewish prammarians
by analogy with their practice in the study of the grammar of Arubic. This choice
proves particularly unfortunate in the cese of the strong binyanim (binyanim with
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geminztion of the root medial consonant), since gutiurals do not geminate.
16. Throughout this articie we have ignored in our transcriptions the effccts of a
rule of spirantization converting representations such as e.g-maboorak into maroorax.
17. We do not mesn to say that the conjunction wew litterally has this meaning
changing property. This characterization is only intended to help the reader work
through the plosses. Cf. Drver (1881
«» . The title waw conversive isa translation of the name waw haghippux,
which ongmmated with the old Jewish grammanans, who conceived the waw
under these cireumstances to possess the power of changing the signification
af the tense, and turning the futire into a past, just asina parallel case .. .),
they imagined it capable of tuming a past into a future . . .
18. Vowel Lengthening as formulated here collapses two operations: vowel inser-
tion and fegture copying. This version is, of course, not the only one available in the
SPE framework. Which version is ectually offered 13, in fact, immaterial for the ar-
pumeni mide in this section.
19, On rule loss and rule insertion, see Kiparsky (1963), King (1969) and Dresher
(1980).
20. On autosegmental phonology see e.g. Goldsmith (1976), Williams (1971).
21. Sinece McCarthy conflates what we call Level [ and Level 2, his account, as we
will s2¢, is not incompatitle with ours.
12 A discussion of such universal conventions can be found in Selkick (1984}
Lowenstamm (1981). These wniversal conventions aré, of course, to be interpre-
ted modulo the inventory of svllable types of the language under discussion. On this
question, see Kaye & Lowenstamm (1982),
23. The feature [vocalic] is used throughout this paper. The reevaluation of syllabicity
and the feature [syllabic] is, of course, a natural part of the programme of prosodic
phonalogy. For the climination of this feature and the ensuing revision of the feature
system, see Kave & Lowenstamm (1984,
24, On the question of the adsplation of Vergnaud's percolation convention, we
refer the reader to Vergnaud (1979) and Kaye & Lowenstamm (1984), which also
illustrate the sole of the convention in resyllabification processes.
25. The gquestion is by no means trivial. There are 2 number of cases, Quechua,
Hungasian, which contain rimes of the form VC, but lack long vowels or heavy
diphthongs, that is rimes of the form (i)
(i)

Implicit in our gpproach is the claim that no language with long vowels or heavy
diphthongs has only open syllables, In evaluating this claim. care must be taken to
distinguish sequences of identical vowels forming two distinet syliables and authentic
cases of long vowels. Cf. Kave (I982). The formalism of Kaye & Lowenstamm
{19827 can be adjusted (trivially) to give this resull, f.e.: (ii) is more marked than (i),
sutely @ function of the degree of embedding at which the branching takes place.
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Gy o {iii} a

26. This principle is perfectly compatible with a proposal made by J.R. Vergnaud
at the VIIIth GLOW mecting in Paris, to the effect that “prosodic structure must be
interpreted phonetically™. Incidentally, if Vergnaud is correct, we have a very strong
indication that the thesiz of the mon-autonomy of the skelston, which we defend
here, 15 correct, too.

27. Our position on this question is radically different from Ingrin (1980), for In-
oria sees vawel lengtheming as the unmarked stmtegy to solve o similar problem.

78, [For valuable discussion of related processes in [alian, see Chierchia (1981).
29, Aocun (to appear) contains proposals which are close in spint to our spproach,
although his ideas are expressed in the form of & theory of binding, rather than a
theory of government. For further discussion of the theory of government, as wo
understand it, see Lowenstamm (forthcoming) and Kaye & Lowenstamm {in pre-
paration b.cl.

30. Our analvsis of the strong binyanim involves an empty position at the level of
the terminel nodes of the prosodic stmecture. This analysis extends to the clitic
elements discussed in section 2. Historically, ha ‘the’ and mi ‘from” come from hare
and min respectively. Cf. Bauer & Leander (1922, A natural interpretation of the
diachronic developments is that the n was lost over a period of time, without corres-
ponding pruning of the structure. Accordingly, the lexical representations of these
items are asin (i) and ().

(i) o (i) /r.r>\
h a2 B m i i

These forms determine, with the items to which they attach, configurations such as
{iii) and (iv), thus providing inputs to Gemination (ot compensatory lengthening)

T ¥ a o (=3
& 0 g e 0 m m i @ p ©

h
& similar proposal concemning the representation of these items can be found in Rap-

paport (1981 ).

31. It is necessary in this case to return to Arabic, as Hebrew does not provide
us with the relevant criucial examples.

17, The n of kianbab is an infix and is represented as an autosegment on & separate
tier: it does not interfer with the normal process of associstion of the melody [kib/.
S MeCarthy (1981) on this guestion.

(iti} {iv}
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