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OT

OT needs no introduction, and certainly not by a CVCV proponent
- it’s like an atheist talking about God!

This said, this is of course not an intro class to OT, rather a
moment during which we observe, discuss, and comment on some
interesting aspects of three OT analyses of morphophonological
facts.

Let’s keep in mind one central thing: OT is a theory of constraint
interaction, that is of computation and not of representation.
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As Burzio writes in the abstract, “[t]his article argues that Italian
agentive nouns in -ore are indeed based simultaneously on both the
infinitive and the past participle, and that a�xal allomorphs are in
general also in multiple correspondence with one another, both
facts evading any derivational account.”

Burzio argues for a parallel version of derivational morphology

There is no such thing as basic form

Allomorphy is a relation between surface forms
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Burzio’s starting point and basic claims:

(41) a. Emergence of the Unmarked IO-F � Phon � OO-F
b. Cyclic e↵ects OO-F � Phon � IO-F

(42) a. Surface to surface relations are su�cient to deal with
allomorphy

b. Morphologically complex words can have multiple
bases.
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Nouns in -ore in Italian. Traditionally, such items are described as being formed from

a past participial base; in fact, things are more complex.
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(4) Gloss 

a. adapt 
b. provide 
C. sell 
d. mail 

e. compress 
f. win 

g* ascend 

h. exceed 
i. possess 

j. aggress 

Infinitive 

adatt-are 
provved-ere 
vend-ere 
sped-ire 

comprim-ere 
vine-ere 
ascend-ere 

ecdd-ere 
possed-ere 
aggred-ire 

Participle 

adatt-at-o 
provved-tit-o 
vend-tit-o 
sped-it-o 

compres-s-o 
vin-t-o 
as&-s-o 

ecced-tit-o 
possed-tit-o 
aggred-it-o 

-ore/-ivo derivative 

adatt-at-ore 
provved-it-ore 
vend-it-ore 
sped-it-&e 

compres-s-ore 
vine-it-ore e 
ascen-s-ore G 

ecces-s-iv0 
posses-s-ore 
aggres-s-ore 

This sample illustrates a complex pattern of syncope alternating with segmental 
regularity. The cases in (a-d) exemplify the segmentally regular cases for each of 
the four conjugations. Note however that derivatives from the -he and -ere con- 
jugations use participial affix -it- of the -ire conjugation rather than at-, a fact 
that will be of some relevance. In contrast, the cases in (e-g) have syncopated par- 
ticiples, a phenomenon limited to the (unstressed) -ere conjugation. The cases in 
(h-j) show further that all conjugations other than the one in -he can have synco- 
pated participial derivatives even in the absence of syncope in the participle, while 
the case in (e) shows that persistence of participial syncope in the derivatives is 
also possible (and this is in fact common). But the case in (f) shows in addition 
that derivatives can revoke the participial syncope. Crucial to our concerns here 
will be the fact that, when this happens, a link with the infinitive may be revealed, 
as with the material in boldface, lacking in the participle. A similar link is revealed 
in (g) as well, making both (f) and (g) crucial to the ‘multiple correspondence’ 
thesis. 

The paper is organized as follows. The next section (2) introduces metrical OO- 
F(aithfulness), a main ingredient of the analysis. Sections 3, 4, and 5 utilize that 
notion to deal with, in order, syncopated participles like those in (4e-g); syncopated 
derivatives from non-syncopated participles, like those in (4h-j); and non-synco- 
pated derivatives from syncopated participles, like the one in (40, as well as cases 
like (4e). It will be shown that all syncopes as well as all divergences between the 
participle and its derivatives follow from metrical 00-F, satisfied at the expense of 
segmental 00-F. When participial derivatives break away from participial segmen- 
tism for such metrical reasons, then infinitival segmentism has a chance to assert 
itself, revealing the multiplicity of correspondence. At various points, correspon- 
dence of affixal material will also be argued to be multiple. Section 6 sums up and 
concludes, and section 7, an appendix, reviews the prospects for a derivational 
approach to this range of facts. 
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Central idea: metrical OO-F constraints, expressing the notion that morphologically

related words tend to be metrically consistent with one another (Burzio 1998:83)
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let us say that there is a ranking: vad- >> and-; and -isc- >> @. This encapsulates 
both the notion that segmental allomorphy, like metrical allomorphy, is to be 
avoided, and the fact that allomorphy, at least of the suppletive variety, is item-spe- 
cific (for example for the verb mangi-are there is no x such that either mangi- >> x, 
or x >> ma@-). 

In sum, certain items in each of the paradigms in (5a,b) are in violation of seg- 
mental 00-F, stated as vad- >> and-, and -ix- >> @, while all items are in compli- 
ance with metrical 00-F, thus bearing witness to the ranking in (6). 

(6) Metr-00-F >> Segm-OO-F,,aiSC 

3. Participial syncopes 

In this section I analyze syncopated participles like compresso, vinto, asceso of 
(4e-g) above, a first step towards an understanding of the structure of the participial 
derivatives. 

Syncopated participles occur in the conjugation whose infinitival inflection is 
unstressed -el-e (the other conjugations being in -he, -h-e, 4-e). I take that conjuga- 
tion to have a primary allomorph of the participial suffix -lit-, and two suppletive 
forms -t- and -s-. In the formalism proposed for (5), this will give us (7), stating that 
at- is the primary segmental correspondent for a participial affix (of this conjuga- 
tion), while ‘suppletive’ -t- and -s- are the secondary ones. 

(7) Segm-00-F_,,: -ut- >> -t-, -s- 

The suppletive forms in (7) can be referred to as syncopated, in the sense that they 
are a-vocalic, compared with at-. I furthermore take a participle to be based on the 
infinitival stem, namely the form of the infinitive less the infinitival inflection, e.g. 
in (4e-g) cornprim-, vine-, acce’nd-, respectively, as will be further discussed below. 

As argued in DiFabio (1990), participial syncope is substantially the same kind of 
phenomenon as suppression of -ix- in (5b) above: it follows from metrical consis- 
tency/00-F. The OT-style tableau illustrating the calculation of vinto ‘won’ in this 
analysis is given in (8). 

Analysis of so-called syncopated participles
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Let’s have a look on this paragraph, which appears at page 85: “It is worth pausing

for a moment here to consider the status of the material given in the upper left-hand

comer in (8) which serves as the base for the calculation of the participle. One crucial

aspect of it is that each piece comes with its own metrical parse, which is what

enables us to account for the syncope. This means that these cannot really be

traditional ‘underlying representations’ of the various morphemes. To maintain that

view, one would have to especially encode the stress into the URs of v́ınc- and -út-,

clearly the wrong move, given that there is nothing special about the stress of either,

just the regular penultimate or antepenultimate stress of Italian. Moreover, the

antepenultimate stress of v́ınc-ere depends on the metrical properties of the su�x

(unstressed, unlike that of the other conjugations), and that is not part of the UR of

v́ınc-. On the other hand, the forms in question can also not be surface forms, for the

simple reason that they are not words, but only fragments (in that respect, though not

in others, the notion of UR and its ancillary notion of ‘morpheme’ seemed correct).
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dentally, as shown by the minimal contrasts in (lo), and will be treated here as idio- 
syncratic, although there are some detectable tendencies. 

(10) Gloss (Infin.) Infinitive Participle 

a. assume asstim-ere assun-T-o 
a’. oppress opprim-ere oppres-S-o 

b. hand porg-ere p6r-T-o 
b’. emerge emerg-ere em&-S-o 

C. ask chied-ere chi&-T-o 
C’. laugh rid-ere ri-S-o 
C’. concede con&d-ere con&-S-o 

d. hide nascond-ere nascbs-T-o 
d’. expand espand-ere espan-S-o 
d’. ascend asc6nd-ere as&-S-o 

e. write 
e’. move 

scriv-ere 
mu&-ere 

scrft-T-o 
m&-S-o 

I will also not make any systematic attempt to deal with the segmental readjustments 
that the syncopated participial affixes -t- and -s- induce in the stems, visible in some 
of (9) and (lo), although many of them are straightforward, like the one of vinto in 
(Sd). 

Therefore, when participial syncope would permit satisfaction of Metr-00-F, the 
proposed system predicts that syncope may occur, though it is not able to predict 
whether it will in fact occur. What it does predict, is that it will not occur unless it 
was to satisfy Metr-00-F. Its occurrence otherwise is excluded as an unforced vio- 
lation of Segm-00-F. This means that participial syncope is predicted to occur onZy 
in the unstressed -ere conjugation. Aside from a few isolated cases that I will ignore 
(except for note 5 below), this is correct, as the other conjugations essentially only 
exhibit the non-syncopated patterns, as was noted above and as further illustrated in 
(11). 

(11) Gloss (Infin.) 

a. associate 
generate 

b. fall 
know 

C. sculpt 
inhibit 

Infinitive 

associ-are 
gener-are 

cad-&e 
sap-&e 

scalp-ire 
inib-ire 

Participle 

associ-at-o 
gener-at-o 

cad-tit-o 
sap-tit-o 

scalp-it0 
inib-it-o 

The reason there is no participial syncope in any of (11) is that all infinitives have 
suffixal stress, and hence lack stem stress (at least on the pre-suffixal syllable). Syn- 
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(12) -6re, -idne, -ivo, &-a, -drio/-6io 

These formations all employ the participle as their primary base including, in this 
case, the participial affix (though of course not the gender-number affix). The ‘regu- 
lar’ pattern is illustrated again in (13) for the -tire and -ire conjugations. The z (= 
[ts]) before ione in (13) is just the spirantized version of [f] resulting from the fol- 
lowing glide. 

(13) Gloss (Part.) 

a. generated 
washed 

b. abolished 
inhibited 

finished 

Participle 

gener-at-o 
lav-at-o 

abol-it-o 
inib-it-o 
fin-it-o 

Derivatives 

generat-ore, gener-az-ione, generat-iv0 
lav-at-ore, lav-at-oio 

abol-it-ore, abol-iz-ione, abol-it-ivo 
inib-it-ore, inib-iz-ione, inib-it-ivo, inib-it-orio 
fin-it-ore, fin-iz-ione, fin-it-ura 

There are two major divergences from the pattern in (13), noted in (4) above, which 
we now examine. Both divergences involve the choice of syncopated versus non- 
syncopated participial affixes. The first one, illustrated in (14) will be the topic of 
this section. 

(14) Gloss (Infin.) 

a. sculpt 
a’. abolish 

b. assert 
b’. wound 

C. scan 
C’. prepare lavishly 

d. invert 
d’. lie 

e. adhere 
e’. discolor 

f. aggress 
f. hear 

g. execute 

g’. chase 

Infinitive 

scalp-fre 
abol-ire 

asser-ire 
fer-ire 

stand-ire 
imband-ire 

invert-ire 
ment-ire 

ader-ire 
scolor-ire 

aggred-ire 
ud-ire 

esegu-ire 
insegu-ire 

Participle 

scalp-it-o 
abol-it-o 

asser-it-o 
fer-it-o 

stand-it-o 
imband-it-o 

invert-it-o 
ment-it-o 

ader-it-o 
scolor-it-o 

aggred-it-o 
ud-it-o 

esegu-it-o 
insegu-it-o 

Derivatives 

scul-T-ore 
abol-it-ore 

asser-T-ivo 
fer-it-ore 

scan-S-i&e 
imband-it-ore 

inver-S-ione 
ment-it-ore 

ade-S-ivo 
scolor-it-6ra 

aggres-S-ore 
ud-it-ivo 

esecu-T-ore 
insegu-it-ore 

The verbs in (14) all have non-syncopated participles. The reason is that they have 
suffixal stress in the infinitive, as discussed in connection with (11) above. However, 
the first member of each pair nonetheless has syncopated participial derivatives, in 
contrast to the second. We can account for all first members of these pairs by sup- 



Introduction to Interface theories (phonology / morpho-syntax)

Day 3: Morphology within OT

Burzio (1998)

L. Burzio I Lingua 104 (1998) 79-109 91 

posing that syncopated participial allomorphs -s- and -t- are available not only to 
participles (as in (8)) but also to their derivatives. This yields the typical calculation 
in (15), parallel to the one in (8). 

(1% 
aggred-it-ore 

-s- 

a. agred-it-ore 

b. Bggred-it-ore 

SYl 

Metr-00-F Segm-00-F 

suffix : stem : suffix : stem : 
-h-e aggred-it- -ore aggred-it- > > 

aggred-s- 

C. Bggred-s-ore 

d. @ Bggres-s-ore 

* 

Here, the outer suffix -h-e plays the role that the outer suffix -h(o) played in (8). It 
has no other allomorph, though. The morphologically complex stem aggred-it- plays 
the role of the simple stem in (8). It does have an allomorph, however: aggred-s-, or, 
rather, its affixal part -it- has allomorph -s-. The calculation is then just as in (8). 
Barring again adjacent stresses and hence *aggred-it-be, the only candidates that 
are segmentally faithful to the participial base are the first two, both metrically 
unfaithful to it by failing to bear stress on -it- and on -he, respectively. The last two 
candidates are metrically faithful to the base by switching to unstressed suppletive 
-s-, and by maintaining the normal stress on 4-e. Remember that suppletive affixes 
-s- and -t-, though unstressed, do not violate metrical faithfulness to -lit- or -it-. The 
reason is that metrical faithfulness is faithfulness to a relation between stress (or 
some metrical structure) and some segmental structure. Changing the segmental 
structure (here dropping the vowel in particular) will violate segmental faithfulness, 
but will render metrical faithfulness irrelevant (discussion of (5) above). Finally, 
candidate (1%) is in violation of syllabification constraints, d not being a possible 
coda in Italian (except as a part of a geminate). Hence (15d) is the optimal candidate 
under the given ranking. 

The variation within each pair in (14) will follow in the same way as that in (9) 
above: by taking Metr-00-F and Segm-00-F to be unranked. This will make (15a), 
representative of all the second members of each pair in (14), also optimal along 
with (15d), representative of all the first members. Candidate (15b), on the other 
hand, would never prevail, for the same reasons as the one in (8b): outermost suf- 
fixes invoke a higher ranked 00-F than stems. The same kind of question that arose 
for (8) above will now arise here. That is, what is the nature of the material in the 
upper left-hand corner of (15) that serves as the base for the calculation under OO- 
F? The form aggredit- is of course just the surface form of the participle (minus 
inflection). As for the suffix -he, it can again not be in its ‘underlying representa- 
tion’ given its metrical parse, crucial to understanding the syncope. It must therefore 

As in the previous tableau, the constraint syl rules out the potentially-winning

candidate: the job of this constraint is similar to a readjustment (post-lexical) rule.
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and outer suffix. The calculation is straightforwardly as in (23), pending identifica- 
tion of the inserted material. 

Candidate (c) represents the second member of each pair in (22), while candidate (b) 
represents the first. The variation in (22) is expressed by the indeterminate relative 
rank of Metr-00-F and Segm-00-F as usual. Our concern will be the nature of the 
non-participial material given in upper case in (23~). Before turning to that issue. 
however, it will be useful to recap the overall configuration of facts observed. 
schematically illustrated in (24). 

(24) Infinitives Participles 

spedire 
aggredire 
possedere 

spedito 
aggredito 
posseduto 

battere 
eccedere 
vincere 
tingere 

I 

=_A- battdto 
ecceduto 

vinto 
tint0 

Derivatives 

= B-----r speditore 

I- battitore 

possess&e 
aggress&e 
eccessivo 

=+- tintore 

vincitore 

Starting from the infinitives, we have seen that they come in two varieties: with suf- 
fixal stress and with stem stress, as in the two blocks in (24), ignoring the conjuga- 
tion in -he, which has the different subgrammar of (20b) above. Infinitives of the 
first kind never yield syncopated participles (modulo fn. 5) since the non-syncopated 
(and stressed) participial affixes lead to satisfaction of both segmental and metrical 
faithfulness directly. Participles from stem-stressed infinitives bifurcate into synco- 
pated (metrically faithful) and non-syncopated (segmentally faithful) as at point A in 
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(a) that share a stem. This is shown by the high degree of correlation present 
not only in whether syncope obtains in each derivative: (i), but also in which 
kind of syncope (in s or t) obtains: (ii). 

(i) spedire spedito speditore spedizione speditivo 
aggredire aggredito aggressore aggressione aggresSiv0 

(ii) aderire aderito adeSore adesione adeSivo 
asserire asserito asserTore asserzione asserTivo 

The correlation is particularly strict for items in -ore and their feminine counterparts 
in -rice, broken only when the impossible cluster ST would arise, excluding *s-rice. 

The notion of multiple correspondence finds of course no direct expression in a 
derivational framework, in so far as derivations do not contemplate multiple inputs. 
We note as well that several of the points in (34) above (c, d, e, fin particular) define 
generalizations among what would from a derivational standpoint be products of 
independent affixational processes - what Bybee (1995) calls ‘product oriented gen- 
eralizations’. These are particularly likely to elude derivationally-based characteriza- 
tions. The appendix that follows considers the prospects for the derivational 
approach in more detail. 

7. Appendix: Prospects for derivations 

The general empirical problem addressed above is that of partial similarity among 
words, in essence the problem of ‘allomorphy’. In the framework of surface-to-sur- 
face correspondence, partial similarity can generally be characterized by competition 
between 00-F constraints on the one hand (requiring identity), and structural con- 
straints of the phonology at large on the other (imposing individual adaptation to 
context). In the specific cases studied, this competition was in fact somewhat indi- 
rect. The main competition observed was rather between two different forms of 
faithfulness: metrical and segmental, while the phonology was involved indirectly in 
controlling opportunities for satisfaction of each type of faithfulness, e.g. by exclud- 
ing complex codas, adjacent stresses, and so forth. 

In a derivational framework, on the other hand, partial similarity between two dif- 
ferent words A and B needs to be captured by distributing the analysis appropriately 
over the different portions of the derivational schema in (35). 

(35) cyclic cyclic 

/UR’ YJJ 

u 
[Al PI 
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either the common UR, or to the ‘cyclic’ part of the derivation leading to A, also common. In contrast, the

di↵erences need to be attributed to those portions of the derivation which the two words do not share (the

‘post-cyclic ones’). A characterization of the three contrasting paradigms in (a) would on this approach, and in its

essentials, be as in (b).”
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Specifically, similarities between the two words A and B in (35) must be attributed 
to either the common UR, or to the ‘cyclic’ part of the derivation leading to A, also 
common. In contrast, the differences need to be attributed to those portions of the 
derivation which the two words do not share (the ‘post-cyclic ones’). A characteri- 
zation of the three contrasting paradigms in (36a) would on this approach, and in its 
essentials, be as in (36b). 

(36) a. vendere venduto 
vincere vinto 
aggredire aggredito 

venditore 
vincitore 
aggressore 

b. /vend-ut-ore/ (syncope 2) 
lvinc-ut-ore/ =$ 
Jaggred-it-ore/ 

J-l 
u 

vend-ut-o vend-it-ore 
vin-t-o vine-it-ore 
aggred-it-o aggres-s-ore 

Specifically, participial syncope yielding vinto could not be on the cyclic portion of 
the derivation of the participle, lest “vintore also be derived. Rather, it would have 
to be further downstream in the part of the derivation specific to the participle. This 
is ‘syncope 1’ in (36b), the parentheses expressing its variable applicability, to deal 
with non-syncopated venduto, aggredito. Similarly, the syncope yielding aggressore 
must be further downstream from the derivation of the participle to avoid “aggresso. 
This is “syncope 2’ in (36b), once again in parentheses because variable, as shown 
by vendtore, vincitore. Some special readjustment would be required to turn ut to it 
under specific circumstances. 

There are insurmountable difficulties with this kind of an analysis, however. 
First, all syncopes are stress-driven, the participial one being driven by the stem- 
stress. However, the stem stress of e.g. vine-ere depends on the metrical proper- 
ties of the infinitival suffix, which is not part of the participle. Second, the choice 
among allomorphs -ut-l-it-, -s-, -t-, or, for preterits, between, e.g. -e(tt)i and 4, 
because stress-dependent, presupposes a relation between phonology (that assigns 
stress) and morphology (that selects morphemes), which cannot be linearized into 
a sequential derivation: the phonology needs the morphemes to apply, but the 
morphology needs the metrical structure (relative to each morphological choice) 
to select morphemes. We may call this the ‘Prosodic Morphology’ syndrome, i.e. 
the inherent inability of the derivational model to deal with the fact, by now 
extensively documented thanks to McCarthy and Prince (1993) that prosody, 
hence phonology on the one hand, and morphology on the other are mutually 
interdependent. 
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Burzio concludes as follows: “[T]he derivational model would be
forced to enrich underlying representations with ad-hoc diacritic
marks that may steer the derivations in the right directions. The
artificial encoding of surface properties into underlying
representation, however, is simply the admission that the surface,
rather than the underlying representation is relevant.”
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In Ra↵elsiefen (1999), OO-correspondence is taken to be
responsible for the following generalization observed in English:
“vowel-initial su�xation di↵ers from consonant-initial su�xation in
that it exhibits phonological e↵ects.”

The author argues “that reference to output forms alone is
su�cient for a description of English morphophonology if a) output
forms are represented phonemically rather than phonetically and b)
there are constraints which require certain features of derived
words to be identical to the corresponding features in their base.
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Phonological constraints on English word formation 227 

logical changes learners began to relate the noun to the verb forgive as is manifested 
by its current de verbal interpretation (i.e. 'the act of forgiving') as opposed to its 
original deadjectival interpretation (i.e. 'the condition of being forgiven'). However, 
while forgiveness is analysable as a deverbal noun, there is no evidence that it could 
be coined as such. In fact, no -ness suffixation based on verbs is attested and nonce 
nouns such as * forgetness, *forbidness are clearly unacceptable. This example shows 
that words which have undergone historical reanalysis may obscure the conditions for 
forming new words and should therefore be omitted from consideration. 

Consider next the nouns burial and trial, which are often cited as counter-
examples to the claim that the noun-forming suffix -al combines only with iambic 
verbs (cf. survival, withdrawal, rehearsal). Neither of these nouns was coined in 
English by suffixing -al to a verb: burial is a reanalysis of the Old English plural 
form byrgels (i.e. OE byrgels > ME biriel > NE burial) and trial is a reanalysed loan 
word (i.e. Norman French triel). Although there is evidence that English learners 
synchronically analyse these nouns as -al suffixation based on the verbs bury and try, 
respectively, trochaic or monosyllabic verbs have never served as a base for native -al 
suffixation. There is no reason to expect that the prosodic restriction on productive 
-al suffixation to iambic bases would block the adoption of loanwords ending in 
which happen to lack iambic cognates in English. The conditions for both the adop-
tion and the analysis of loanwords differ from the conditions on native word 
formation and should therefore be described separately. 

3. VOWEL-INITIAL VERSUS CONSONANT-INITIAL SUFFIXES IN ENGLISH 

In descriptions of English morphophonology two types of affixes have been traditio-
nally distinguished: those which 'fuse' phonologically with their stem versus those 
which are 'neutral' w.r.t. their stem (cf. Newman 1946). For the former type, illus-
trated in (2a), the stress 'shifts' in accordance with English stress patterns for nouns 
or adjectives (i.e. antepenultimate stress if the penultimate syllable is open, penulti-
mate stress if that syllable is closed). Neutrality' is illustrated by the examples in 
(2b). 

(2)a. medicine+al medicinal b. accurate+ness accurateness 
synonym+ous synonymous develop+ment development 
marginal + i ty marginality pilot+less pilotless 
mollusc+ous molluscous frolic+some frolicsome 
fragment+al fragmental savage+dom savagedom 
column+al columnar effort+ful effortful 

In generative descriptions the two types of affixes are generally distinguished in 
terms of boundaries or levels to ensure that stress rules apply after suffixation in (2a) 
but before suffixation in (2b) (cf. Chomsky and Halle 1968; Siegel 1974). On those 
approaches the morphophonological behavior of affixes depends on class member-
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are accordingly no suffixes which idiosyncratically require speech sounds occurring in 
a specific syllable position in the base to occur in the same position in the derived 
word.!1 Instead syllabification is determined entirely by its domain, the pword, and 
phonological constraints like the LOI.12 

It is the aim of this paper to show that English morphophonology is most ade-
quately described in terms of an interaction between phonological constraints, whose 
domain is the pword, and identity constraints which refer to the relation between a 
derived word and its base. Both allomorphy and gaps in word formation reflect the 
avoidance of constraint violations which would arise as a result of attaching an affix 
to a stem. The phonological effects which occur in affixation are shown in figure (9): 

(9) phonological effects in affixation 
T 

non-canonical allomorphy gaps 
sound patterns 

modification of truncation 
phonological structure 

insertion 

Non-canonical sound patterns refer to any segmental and suprasegmental sound 
structure within pwords which does not occur in underived words. Such patterns are 
subsumed under phonological effects in affixation because they result from the 
concatenation of the (unmodified) phonological structures of stems and affixes (cf. the 
stress patterns in (7». The term 'allomorphy' and its hyponyms do not designate 
types of phonological changes but rather describe the relation between (the phonemic 
form of) affixed words and their base. Specifically, allomorphy indicates the low 
ranking of identity constraints w.r.t. phonological constraints. For example, the 
stress difference in the noun radicality and its base radical does not indicate that the 
stress has shifted in the noun (cf. radicality> radicality). Rather this difference shows 
that for the suffix -ity the constraint IDENT(S) is dominated by a constraint which 
requires pwords to end in a dactylic foot. In English, the most common type of 
allomorphy is truncation. Consonant-initial suffixes are not associated with any 
phonological effects. 

4. CONSTRAINTS ON ENGLISH WORD FORMATION13 

4.1 The constraint '*CIASH' 

The undesirability of adjacent stressed syllables is expressed by the following 
constraint: 14 
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correspond to a stressed syllable in the base.

*CLASH: Two adjacent stressed syllables are prohibited.
Domain: pword.

M-PARSE: Morphemes are parsed into morphological
constituents (this avoids unattached a�xes)

(43) *girá↵éer (gap accounted for)

Phonological constraints on English word formation 233 

The gap illustrated in (12b,c) is described by the constraint-ranking in tableau (18). 
The input consists of the affix -eer and a word which satisfies its syntactic subcate-
gorization requirements (i .e. nouns). The phonological representation of the base in-
cludes stress, which is crucial for proper evaluation W.r.t. the constraint IDENT(S). 

The constraint IDENT(S) ranks higher than *CLASH because the sub-optimal candidate 
giraffeer, which preserves the stress w.r.t. the base giraffe, is generally preferred to 
the candidate giraffeer. 

(18) 

IDENT(S) *CLASH M-PARSE 

15 *! 

ro *! 

...J *! 

For words with final stress such as giraffe, the non-affixed candidate is optimal, 
because it is the only candidate which satisfies both IDENT(S) and *CLASH . 16 As a 
result there is a gap. For other words there is always a candidate which satisfies both 
IDENT(S) and *CLASH, which means that a noun can be coined: 

(19) 

IDENT(S) *CLASH M-PARSE 

*! 

Note that 'gap-causing' dilemmas cannot arise due to phonological constraints or 
identity constraints alone, but require that both types of constraints dominate 
M-PARSE. The phonological constraint causing such a gap would be violated as a 
result of affixation. The identity constraint requires identity in surface forms (cf. 
section 7). 

For the suffix -ese(, both M-PARSE and *CLASH dominate IDENT(S). This ranking 
accounts for the fact that for this suffix there are neither clash-related gaps nor 
*CLASH -violations as is shown in (20).1 7 
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(20) 

tayw6n-fyz M-PARSE : *CLASH !DENT(S) 

" * 

(taywonfyz) (j) : *! -., : 

tayw6n-fyz * ! 
, ··· .. r .--, 

'. : 

The suffix -ee is similar to the suffix -ese\ in that there are no clash-related gaps and 
it is similar to the suffix -eer in that it does not allow for stress-shift. It differs from 
both -esq and -eer in that *CLASH -violations are allowed. These observations can be 
expressed by ranking both M-PARSE and !DENT(S) higher than *CLASH as is shown in 
(21): 

(21) 

M-PARSE : !DENT(S) *CLASH 

" · * · · 
: * ! 

fy * ! · · · III! · 
The suffixes -ee, -ese\, and -eer illustrate the three types of phonological effects in 
affixation presented in (9). The suffix -ee is the only English suffix which allows for 
*CLASH -violations thereby giving rise to non-canonical sound patterns. The suffix 
-ese\ is the only suffix for which *CLASH ranks above !DENT(S) thereby giving rise 
to allomorphy. All other stressed suffixes follow the pattern of the suffix -eer in that 
they avoid *CLASH violations by not attaching to words with final stress with the 
result that there are gaps. The verb-forming suffix -ize, for example, generally resists 
attachment to nouns or adjectives with word-final stress as is shown by the gap in 
(22a): 18 

(22) a. corrtipt+fze 0 
obscene+fze 0 
polfte+fze 0 
apt+fze 0 
calm+ize 0 
b6ld+ize 0 

b. random+ize randomize 
f6reign+ize f6reignl.ze 
rtiral+fze rtirall.ze 
item+ize itemize 
Ifon+fze Ifonl.ze 
martyr+ize martyrize 

(45) *Remàin+átion not possible (gaps are not random!)
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allowing for the examples in (24):23 

(25) 

lDENT(S) *CLASH M-PARSE 

(I) *! k :,:"''; .' .. '. , '. 
(I) * ! 

" * 

The fact that -ation attaches to stems ending in a stressless syllable far less pro-
ductively than for example the suffix -ize might be because -ize subcategorizes for 
nouns and adjectives, which typically end in a stressless syllable, whereas -ation sub-
categorizes for verbs, which predominantly end in a stressed syllable. As a result the 
set of words which serve as a base for well formed -ize suffixation is much larger, al-
lowing that suffix to 'gain momentum', whereas the productivity of the suffix -ation 
is stifled. 24 

It can be concluded then that for native formations in English lDENT(S) generally 
dominates *CLASH. This domination is so complete that the existence of scores of 
related loanwords like explain and explanation, which suggest the opposite ranking, 
fails to cause learners to rerank the constraints associated with the suffix -ation. 
Significantly, the only suffix for which *CLASH ranks higher than lDENT(S), i.e. the 
suffix -ese), attaches only to names. Additional evidence which indicates the excep-
tional status of name-based affixation will be discussed below. 

While most stressed vowel-initial suffixes are sensitive to stress clash, conso-
nant-initial suffixes never are. Some examples are given in (26): 

(26) -like godlike, dreamlike, peacocklike 
-wise edgewise, clockwise, lengthwise 
-fold twofold, threefold, fourfold 
-hood chfldhood, falsehood, adulthood 
-most leftmost, topmost, outmost 

The analysis of the insensitivity of consonant-initial suffixes to prosodic restrictions 
is discussed in section 6. 

4.2. The constraint '*L;L/ 

The undesirability of identical liquids within the pword is expressed by the following 
constraint: 
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(27) *Ljl-j 
The occurrence of identical liquids is prohibited. Domain: pword 

In historical English phonology, *LjLj-violations are often eliminated, especially if 
they both occur in coda position (cf. Luick 1964: 1020ff, 1071). Satisfaction of 
*LjLj is achieved either by deleting one of the liquids (cf. (28a) (cf. Kenyon and Knott 
1953: xlvi25) or by substituting one liquid by another sonorant (cf. (28b,c)) ('DiaL' 
means 'dialectal form'):26 

(28) a. sulr/prise> su/0/prise (cf. su/r/vive) 
gove/r/nor> gove/0/nor (cf. gove/r/n) 
cate/r/pillar > cate/0/pillar (cf. cate/r/) 

b. Dial. little> nittle 
Dial. syllable> sinable 

c. marbre > marble (cf.German Marmor) 
purpre > purple (cf. German purpur) 
orer> laurel (cf. German Lorbeer) 
turtur > turtle 
Dial. murmur> murmel 

The constraint *LjLj is also obeyed in the phonotactics of English verbs as is 
illustrated in (29):27 

(29) grumble (*grumber, *glumble) 
splinter (*sprinter, *splintle) 
rattle (*ratter, *lattle) 

In English word formation the constraint *LjLj is generally satisfied by both the 
nominal and the adjectival suffix -ai, albeit in different ways. The nominal suffix -at 
avoids *LjLj-violations by not attaching to verbs which include the liquid I. 
Examples for gaps are listed in (30). All examples satisfy the syntactic and prosodic 
restrictions on -al suffixation so that alternative explanations for their ungramma-
ticality can be ruled out. 

(30) a. *XVI+al 

b. *XVICt+al 

*appealal, *annulal, *exhalal, *assailal, *revealal, 
*availal, *beguilal, *compelal, *compflal, 

*concealal, *cond6Ial, *cons6Ial, *contr6Ial, *curtailal, 
*derailal, *entailal, *distflal, *enr6Ial, *excelal, *fulffllal, 
*inhalal, *instillal, *propelal, *prevailal, *rebelal, 
*recaIlal, *repelal, *revealal, *retailal 
*insultal, *inv6Ival, *abs61val, *assaultal, *consultal, 
*diss61val, *engulfal, *ev61val, *exaltal, *rebuildal, 
*repulsal, *res6Ival, *resultal, *rev61tal, *withh6ldal 
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*relfeval, *reIfal, *rellipsal, *rellital, *relaxal, *relayal, 
*reIeasal, *reIental, *delayal, *delfghtal, *deludal, 
*collapsal, *collectal, *coIIidal, *belieal, *believal, 
*belongal 

The gap illustrated in (30) can be explained only with reference to output forms. 
Within a description in terms of prosodic subcategorization frames the correlation 
between the I in the suffix, the avoidance of stems which include I, and the general 
evidence in support of the constraint *LjLj illustrated in (28), (29) would appear to be 
coincidental. 

The four cases in which -al suffixation does violate the constraint *LjLj add 
further support to the claim that the gap in (30) can be explained only with reference 
to output forms. Significantly, these exceptions are systematic in that one of the 
liquids does not by itself constitute a syllable node but rather forms part of a complex 
onset.28 The term 'syllable node' refers to the constituents onset, nucleus, rhyme, and 
coda. 

(31) disclosal, suppIial, declinal, implial 

This suggests that -al suffixation obeys a restricted version of the constraint *LjLj, 
which is stated in (32): 

(32) *LjLj' 
Identical syllable nodes consisting of liquids are prohibited. 

The constraint *LjLj' differs from *LjLj in that it requires reference to syllabified 
output forms. That is, the evaluation of candidates depends on the question of 
whether or not liquids constitute part of complex syllable nodes in the output (e.g. 
vdis.clo.sal versus *in.sul.tal). The question of whether liquids are part of complex 
syllable nodes in the input (e.g. in.sult, in.volve, etc.) is irrelevant for their evalu-
ation. 

To conclude, the gap in (30) is adequately described by ranking the constraint 
*LjLj' and the constraint IDENT, which requires identity between a candidate and the 
segmental and metrical structure of the base plus the affix, higher than M-PARSE as is 
shown in (33). The ranking between the two dominating constraints is motivated by 
the observation that violations of IDENT are even worse than are violations of *LjLj'. 
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(33) 

IDENT *LjLj' M-PARSE 

*! 

*! 

" * 

Consider next the adjectival suffix -ai, which satisfies the constraint *LjLj' not 
by causing gaps but by violating an identity constraint. Specifically, the liquid in the 
suffix must not be identical as is shown by the native coinages in (34) : 

(34) a. mole+al molar - molal 
corolla+al corollar 
enamel+al enamelar 
arteriole+al arteriolar 
fibrilla+al fibrillar 
protocol+al protocolar 

b. lobule+al lobular 
nodule+al nodular 
spherule+al spherular 
sporule+al sporular 
zonule+al zonular 
aedicule+al aedicular 

The rule of allomorphy illustrated in (34) has been adopted on the basis of 
Latinate loans whose stem includes an l such as polar, lunar, familiar, etc. versus 
loans whose stem includes no llike rational, parental, general and is mostly applied 
to scientific words. If both liquids are within the same syllable the rule is quite 
productive. However, as is usually the case with rules of allomorphy in English, true 
productivity is found only W.r.t. words with a specific ending, in particular nouns 
ending in -ule (cf. (34b». In other cases, the rule applies only sporadically which 
gives rise to variations as is shown in (35):29 

(35) a. vulva+al vulvar - vulval30 b. 
alga+al algal 
lava+al laval 

column+al columnar - columnal 
lamin+al laminar - laminal 
dialect+al dialectal 

The data in (34), (35) indicate that an even more restricted version of the constraint 
*LjLj' is needed to account for the differences between the nominal and the adjectival 
suffix -al. That is, for the adjectival suffix -al the domain of the constraint is the 
syllable, not the pword. For both suffixes the constraint against identical liquids is 
violated only if each liquid constitutes a syllable node. That is, the rule of allo-
morphy never applies in English if one of the liquids is part of a complex syllable 
node as shown in (36):31 
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While exhibiting the same ranking among the constraints IDENT(C), SHELL, and M-
PARSE, the suffixes -ish and -ous differ w.r.t. the ranking of other constraints. Native 
coinages such as vinegarish based on vinegar versus carnivorous based on carnivore 
show that the constraint which requires a dactylic foot to be aligned to the right edge 
of prosodic words dominates IDENT(S) for the suffix -ous, but not for the suffix -ish. 

Additional suffixes for which IDENT(C) and SHELL dominate M-PARSE are shown 
in (43).35 The examples in (43c) show that similar SHELL-violations occur among 
actual words. 

(43) a. pfstol+eer plstoleer b.rev6Iver+eer 0 c. (cf. career, rear) 
munition+eer munltioneer m6rtar+eer 0 

kftchen+ette kItchenette 
t6wel+ette tbwelette 

sh6rt+age shOrtage 
cleave+age cleavage 

cl6set+ette 0 
cffi-pet+ette 0 

large+age 0 
wedge+age 0 

( cf.quartette, 
quintette) 

(cf.judge) 

The constraint against identical syllable onsets in adjacent syllables (cf. (39b» is 
manifested in the haplology in words like Englaland > England, eightetene > eight-
een (cf. Luick 1964: 1071). This constraint also plays a role in systematic gaps in 
English -ity suffixation. It is no coincidence that -ity never attaches to stems ending 
in -to The unacceptability of the nouns in (44) is due neither to violations of subcate-
gorizational requirements (i.e. all nouns are based on Latinate adjectives) nor to 
blocking by lexicalized nominalizations. 

(44) a. *acutity, *completity, *bbsoletity, *rem6tity, *discreetity, *contentity, 
*occultity, *faintity, *quaintity, *param6untity, *exactity, *abruptity, 
* aptity , *ineptity, * corruptity , *directity, *compactity, * abstractity , 
*intactity, *correctity, *strictity, *derelictity, *distinctity, *succinctity, 
*extinctity, *defunctity, *disjunctity 

b. **covertity, **separatity, **affectionatity, **quietity, **permanentity, 
**perfectity, **conslderatity 

The un acceptability of the nonce words in (44) is all the more remarkable in 
view of the fact that quite a few nouns end in -tity (cf. entity, identity, quantity, 
sanctity). The only case where -ity has been suffixed to a stem ending in -t in Eng-
lish is the noun vastity, where, crucially, suffixation does not result in adjacent iden-
tical onsets. The observation that the nouns in (44b) are particularly bad is presum-
ably due to the fact that ONSiONSi violations are compounded by IDENT(S) violations 
(cf. section 7). 

The fact that -ity never attaches to adjectives ending in -did as in (45a) is also ex-
pected since these are precisely the cases where -ity suffixation would cause adjacent 

(46) Constraints
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(39) a. SHELL33 b. *ONSjONSj c. *eODAjeODAj 
* (J * (J (J * (J (J 

A A A A A 
ONC OJ 6. OJ 6. 6. Cj 6. c I 
I I 
Sj s· I 

To obey the constraint SHELL, which prohibits syllables for which the nucleus is 
flanked by identical segments, the generally very productive suffix -ish never attaches 
to stems ending in the fricative s. Examples for gaps are given in (40b): 

(40) a. sheep+ish sheepish 
fanner+ish fannerish 
vfnegar+ish vfnegarish 
cannibal+ish cannibalish 

b. ffsh+ish 0 
squfsh+ish 0 
mush+ish 0 
rubbish+ish 0 

The occurrence of syllables like shish, shash in actual English words (cf. hashish, 
shashlik) does not affect the evaluation of potential -ish suffixation, which must sat-
isfy the constraint SHELL (cf. the unacceptability of *fishish). The gap in (40b) is de-
scribed by the constraint ranking in (41). The constraint !DENT(e) requires all con-
sonants in the derived word to correspond to identical consonants in the base. The 
ranking between !DENT(e) and SHELL accounts for preferences among the sub-optimal 
candidates in question. 

(41) 

fis-IS !DENT(e) SHELL M-PARSE 

fI1ls *1 

flSIS *! 

" fls-IS * 

The suffix -ous is similar to the suffix -ish in that !DENT(e) and SHELL dominate M-
PARSE. Words like *biasous are accordingly not potential -ous suffixation, in spite of 
the widespread occurrence of similar SHELL-violations in actual words (cf. basis, 
census, emphasis, etc.),34 

(42) a. flavor+ous flavorous 
treason+ous treasonous 
vftamin+ous vitaminous 
unison+ous unfsonous 

b. bfas+ous 0 
atlas+ous 0 
menace+ous 0 
lattice+ous 0 
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word. The ill-fonnedness of fonns like *H{ttlze, * l{nize, etc. is already accounted for 
by the dominance of *CLASH over M-PARSE for the suffix -ize.40 Additional examples 
are given in (49): 

(49) a. emphasis+ize emphasize 
epenthesis+ize epentheslze 
synthesis+ize s9 nthesize 
hyp6thesis+ize hyp6thesize 

b. catharsis+ize 0 
ellipsis+ize 0 
crisis+ize 0 
scepsis+ize 0 

(*catharsize) 
(*eIlipsize) 
(*crisize) 
(*scepsize) 

The suffixation in (49a) versus the gaps in (49b) are described by the ranking in (50): 

(50) 

!DENT(S) ONSjONSj *CLASH M-PARSE 

j c· . 
*! 

CJ) 

(tmfayz)CJ) *! 

embsls-ayz *! 

k<:l8arsls-ayz 

CJ) *! 

ayz) CJ) *! 

CJ) *! 

* 

In view of the dependency of ONSjONSj-violations on the segmental structure of 
both the stem and the suffix, the phonological effects presented here can be explained 
only by an output-oriented approach. Since each suffix is associated with an 
individual constraint-ranking there could exist vowel-initial suffixes which freely 
violate the constraint ONSjONSj. An example is -able suffixation as is shown in (51): 

(51) -able bribable, describable, absorbable, perturbable 

Assuming that the constraint ONSjONSj is similar to the other phonological 
constraints considered here in that it applies within the pword and that consonant-
initial suffixes are not integrated into the pword of the stem one can expect that there 
are no ONSjONSj related effects in consonant-initial suffixation. There is in fact no 
evidence for such effects as is illustrated in (52): 
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nority pertained to the coda. By contrast, on an output-oriented approach the sonority 
restriction in question applies to onsets and can accordingly be described in terms of 
universal constraints. The tableau in (56) shows the evaluation of -en suffixation 
based on the adjectives warm and tough:45 

(56) a. 

W;)rm-.lll !DENT ONSSON M-PARSE 

(w;)r.b<)n) *! 

(w;)r.m<)n) *! 

w;)rm-<)n * 

b. 

tAf-gn IDENT ONSSON M-PARSE 

(tA.fgn) 

tAf-;:m *! 

4.5. The constraint *vv 

To avoid violations of the constraint *vv, which prohibits hiatus or onsetless syl-
lables, certain suffixes never attach to vowel-final stems. One such suffix is -eer, as 
is illustrated by the gap in (57b): 

(57) a. musket+eer musketeer 
weapon+eer weaponeer 
jargon+eer jargoneer 
sl6gan+eer sloganeer 

b. baz60ka+eer 0 
torpedo+eer 0 
lingo+eer 0 
m6tto+eer 0 

The phonologically similar suffix -ee fails to attach only if the vowels to be com-
bined are identical: 

(58) a. rescue+ee rescuee 
draw+ee drawee 
pay+ee payee 
fnterview+ee interviewee 
b6rrow+ee borrowee 

b. free+ee 0 
see+ee 0 
carry+ee 
pfty+ee 0 
envy+ee 0 

Phonological constraints on English word formation 

employ+ee employee 
throw+ee throwee accompany+ee 0 

247 

The suffix -esel differs from both -eer and -ee in that violations of *vv are avoided at 
the expense of the identity violations manifested as 'vowel deletion' or 'n-epenthesis', 
depending on the moraic structure of the base. 46 

(59) a. China+ese Chinese 
MaIta+ese Maltese 
Burma+ese BUrmese 

b. Jliva+ese Javanese 
BaIi+ese Balinese 
Goa+ese Goanese 

In accordance with the description of the the suffix -esel above the data in (59) 
indicate a high ranking of M-PARSE and phonological wellformedness constraints 
(e.g. *CLASH and *vv) w.r.t. identity constraints. In English, -esel is the only suffix 
for which the phonological constraint *vv is satisfied through 'epenthesis', i.e. a 
violation of the identity constraint which requires that each segment in the derived 
form must correspond to a segment in the base or the affix. The suffix -ize differs 
from all suffixes considered so far in that it causes truncation only if the resulting 
form has no stress clash. Some examples are shown in (60): 

(60) a. memory+ize memorize b. 
jeopardy+ize jeopardize 
apostrophe+ize apostrophize 
priority+ize prioritize 

silly+ize 0 (*silHze) 
envy 0 (*envize) 
assembly 0 (*assembHze) 
attorney 0 (*attornize) 

The suffixes -er, -able and -ish freely violate *vv as is illustrated in (61): 

(61) carrier, hurrier, copier, envier, dallier, lobbyer, rallier 
variable, marriable, buriable, pitiable, leviable, enviable 
babyish, shabbyish, dandyish, rowdyish, fogyish, monkeyish 

4.6. Some constraints which play no role in English suffixation 

The cognates in (62a) are often cited in support of the claim that suffixes like -ai, 
-ous, -ify, and -ity belong to a specific class of suffixes which trigger Trisyllabic 
Laxing. The cognates in (62b) are sometimes subsumed under that same rule (cf. 
Chomsky and Halle 1968; Myers 1987): 

(62) a. n[re]tural- n[ey]ture 
f[re]bulous - f[ey]ble 
v[l]lify - v[ay]le 
prof[re]nity - prof[ey]ne 

b. m[I]mic - m[ay]me 
t[a]nic - t[ow]ne 
st[re]tic - st[ey]te 
rabb[l]nic - rabb[ay] 

Vowel laxness in (62b) could also be subsumed under the 'Arab rule', which forbids 
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by the integration of those su�xes, but not
consonant-initial su�xes, into the pword of the stem.



Introduction to Interface theories (phonology / morpho-syntax)

Day 3: Morphology within OT

Ra↵elsiefen (1999)

“[this] di↵erence can be described in terms of a systematic
contrast in the prosodic structure of the words. Crucially, the
constraint *CLASH would be satisfied in béel̀ıke if the
consonant-initial su�x were not integrated into the pword of the
stem as is shown [below]” (Ra↵elsiefen 1999:253)

(76) 

Phonological constraints on English word formation 

Mellke 
c6wllke 
furllke 

*steellze (cf. copperize) 
*6wllze (cf. vulturize) 
*gfrllze (cf. womanize) 
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The difference in the acceptability of the formations in (76) can be explained with 
reference to neither segmental, syllabic, nor metrical structure. Instead that difference 
can be described in terms of a systematic contrast in the prosodic structure of the 
words. Crucially, the constraint *CLASH would be satisfied in beeUke if the conso-
nant-initial suffix were not integrated into the pword of the stem as is shown in 
(77):64 

(77) 

biy+layk *CLASH 

I (bfY)rolayk 

stiyl+ayz 

I (stfylayz)ro * 

How can the dependence of prosodic structure on the initial segment of the suffix 
be expressed in terms of constraints? Prince and Smolensky (1993) proposed that this 
dependency be captured by ranking the constraint ONSET, which prohibits onsetless 
syllables, higher than certain alignment constraints. Consider the constraint ALIGN 
SUFFIX, which aligns the left edge of a suffix with the right edge of a pword thereby 
ensuring that suffixes are not integrated into the pword of their stem: 

(78) ALIGN SUFFIX 
Align (Suffix, L, Pword, R) 

Assuming that pwords constitute the domain for syllabification the integration of 
vowel-initial suffixes into the pword of the stem is achieved by ranking ONSET 
higher than ALIGN SUFFIX. 65 

(79) a. 

biy+layk ONSET ALIGN SUFFIX 

..j (bfY·)rolayk 

(biy.layk)ro *! 

(76) 

Phonological constraints on English word formation 

Mellke 
c6wllke 
furllke 

*steellze (cf. copperize) 
*6wllze (cf. vulturize) 
*gfrllze (cf. womanize) 
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The difference in the acceptability of the formations in (76) can be explained with 
reference to neither segmental, syllabic, nor metrical structure. Instead that difference 
can be described in terms of a systematic contrast in the prosodic structure of the 
words. Crucially, the constraint *CLASH would be satisfied in beeUke if the conso-
nant-initial suffix were not integrated into the pword of the stem as is shown in 
(77):64 

(77) 

biy+layk *CLASH 

I (bfY)rolayk 

stiyl+ayz 

I (stfylayz)ro * 

How can the dependence of prosodic structure on the initial segment of the suffix 
be expressed in terms of constraints? Prince and Smolensky (1993) proposed that this 
dependency be captured by ranking the constraint ONSET, which prohibits onsetless 
syllables, higher than certain alignment constraints. Consider the constraint ALIGN 
SUFFIX, which aligns the left edge of a suffix with the right edge of a pword thereby 
ensuring that suffixes are not integrated into the pword of their stem: 

(78) ALIGN SUFFIX 
Align (Suffix, L, Pword, R) 

Assuming that pwords constitute the domain for syllabification the integration of 
vowel-initial suffixes into the pword of the stem is achieved by ranking ONSET 
higher than ALIGN SUFFIX. 65 

(79) a. 

biy+layk ONSET ALIGN SUFFIX 

..j (bfY·)rolayk 

(biy.layk)ro *! 



Introduction to Interface theories (phonology / morpho-syntax)

Day 3: Morphology within OT

Ra↵elsiefen (1999)

ALIGN SUFFIX: it aligns the left edge of a su�x with the right edge of a pword

thereby ensuring that su�xes are not integrated into the pword of their stem.

ONSET: Syllable must have a [+consonantal] onset

(76) 

Phonological constraints on English word formation 

Mellke 
c6wllke 
furllke 

*steellze (cf. copperize) 
*6wllze (cf. vulturize) 
*gfrllze (cf. womanize) 

253 

The difference in the acceptability of the formations in (76) can be explained with 
reference to neither segmental, syllabic, nor metrical structure. Instead that difference 
can be described in terms of a systematic contrast in the prosodic structure of the 
words. Crucially, the constraint *CLASH would be satisfied in beeUke if the conso-
nant-initial suffix were not integrated into the pword of the stem as is shown in 
(77):64 

(77) 

biy+layk *CLASH 

I (bfY)rolayk 

stiyl+ayz 

I (stfylayz)ro * 

How can the dependence of prosodic structure on the initial segment of the suffix 
be expressed in terms of constraints? Prince and Smolensky (1993) proposed that this 
dependency be captured by ranking the constraint ONSET, which prohibits onsetless 
syllables, higher than certain alignment constraints. Consider the constraint ALIGN 
SUFFIX, which aligns the left edge of a suffix with the right edge of a pword thereby 
ensuring that suffixes are not integrated into the pword of their stem: 

(78) ALIGN SUFFIX 
Align (Suffix, L, Pword, R) 

Assuming that pwords constitute the domain for syllabification the integration of 
vowel-initial suffixes into the pword of the stem is achieved by ranking ONSET 
higher than ALIGN SUFFIX. 65 

(79) a. 

biy+layk ONSET ALIGN SUFFIX 

..j (bfY·)rolayk 

(biy.layk)ro *! 
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b. 
(stiyl)«J-ayz ONSET ALIGN SUFFIX 

" 1 (stfyl.)«Jayz *! 
1 (stfy.layz)«J 1* 

To ensure that glide-initial suffixes are also integrated into the pword of the stem the 
syllable structure constraint which dominates ALIGN SUFFIX is formulated as follows: 

(80) ONSET' 

Syllables must have a [+consonantal] onset 

The restriction expressed in (80) is similar to the constraint ONS SON in (54) 
associated with the suffix -en in that it expresses an upper limit on the sonority of 
onsets (cf. the sonority hierarchy in (55». It is in fact not entirely clear where that 
limit is. There are no suffixes with initial r except for the suffix -ry, which has been 
analysed as a variant of the suffix -ery. If -ry were analysed as the basic variant the 
upper limit on the sonority of onsets in (80) would have to be lowered to exclude the 
r. Crucially, the universal preference for syllable onsets with low sonority implies 
that the exclusion of r entails the exclusion of glides but not vice versa. 

As it stands the constraint ranking in (79) does not account for the general inte-
gration of vowel-initial suffixes into the pword of the stem but results in integration 
only if the stem-final segment could serve as a syllable onset. The prediction would 
then be that vowel-initial suffixes freely attach to vowel-final bases without inducing 
allomorphy or gaps, which is clearly incorrect (cf. the constraint *VV in 4.5). To 
make the analysis work, suffixes with an inadequate onset must always be integrated 
into the pword of the stem, whether or not such integration actually supplies the 
lacking onset. 66 

The constraint ranking in (79) does not account for the prosodic structure of con-
sonant-initial suffixes. Assuming that pwords constitute the domain for word stress, 
vowel reduction in (81) shows that the English suffixes differ from their German 
cognates in that they are not separate pwords.67 The fact that vowels have never re-
duced in English monosyllabic words which used to be homophonous to those suf-
fixes (e.g. mess, bull) follows from the pword status of lexical words. 

(81) English 
'-less' 
'-ful' 

'-dom' 
'-ness' 
'-some' 
'-ment' 

German 
[1o:s] '-los' 
[bl] '-voll' 
[tu:m] '-tum' 
[ms] '-nis' 
[za:m] '-sam' 
[ment] '-ment' 

“[...] ALIGN is a constraint family with a uniform template: the left or right edge of a

given unit coincides with the left or right edge of another unit. The units in question

may be phonological, morphological or syntactic, and both units involved in an

alignment constraint may belong to the same area” (Scheer 2011:389)
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Recall:

(49) a. Class I: -ous, -al, -ity, -ize, -ify, ...
b. Class II: -ness, -less, -ful, -hodd, -ish, ...

(50) a. Class I: attaches also to stem, triggers stress shifts, triggers
segmental adjustments.

b. Class II: none of the above.

“To summarize, descriptions of English morphonology in terms of arbitrary
a�x-classes fail to capture the generalization that the onset of a su�x
determines whether or not it exhibits phonological e↵ects. Those descriptions
also fail to express the generalization that in English phonological e↵ects in
word formation are found only within the domain of syllabification.”
(Ra↵elsiefen 1999:262)



Introduction to Interface theories (phonology / morpho-syntax)

Day 3: Morphology within OT

Wolf (2016)

Maltese stress is a very well-known case study supporting the
transformational cycle in phonology.

(51) Syncope of vowels in unstressed open syllables
underapplies in verb stems with pronominal
(object-marking) su�xes.

(52) Cyclic stress in Maltese

2 
 

application of stress before object suffixes, but also the lack of cyclic stress in third weak 
radical verbs, which is shared with some though not all Levantine dialects (Johnson 1990: §5).2 

As mentioned, one piece of evidence for cyclic stress in C-final stems comes from the 
syncope of vowels in unstressed, non-final open syllables. Syncope underapplies in consonant-
final verb stems which carry object suffixes (Sutcliffe 1936: 15, 155; Brame 1974: 56; 
Berendonner, Le Guern & Puech 1983: 224; Odden 1993: 139; Borg 1997: 279). The pattern is 
illustrated by data like these, mentioned earlier in the introduction: 
(2) (a) /ħataf-Ø3.masc.sg.subj/  [!ħa.taf] ‘he snatched’ 

(b)/ħataf-na1pl.subj./   [!ħtaf.na] ‘we snatched’ 
(c) /ħataf-Ø3.masc.sg.subj -na1pl.obj / [ħa.!taf.na] ‘he snatched us’ 

In (2a), where there is no overt affixation, stress falls on the penult as dictated by (1b). The 
second, unstressed vowel does not delete, since it falls in a syllable which is word-final as well 
as closed. Syncope is able to occur in (2b), where the appearance of the 1st person plural suffix 
/-na/ as a subject marker causes stress to fall on the stem-final syllable [taf], as this is now a 
heavy penult. The first stem-vowel then finds itself in an unstressed open syllable /ħa/, and as a 
result is syncopated. 

The evidence for the cycle comes from forms like (2c), where /-na/ is serving as an object 
marker. Here, we again find stress falling on the surface penult [taf]. However, the first vowel 
of the stem now fails to syncopate, even though the underlying segmental composition of the 
word is identical to that of (2b) where there is syncope. This inconsistency can be resolved if 
we assume that object-marked verbs contain an inner cyclic domain which includes the stem 
and any subject suffixes, but not the object suffixes. Within this cyclic domain, the first stem 
vowel in forms like (2c) gets stress, and this stress survives as a secondary stress on subsequent 
cycles, protecting the vowel from syncope. By contrast, when /-na/ is a subject maker as in 
(2b), it is part of the same cyclic domain as the stem, and so the first stem vowel never receives 
stress, thereby remaining eligible for syncope: 
(3)             ‘we snatched’   ‘he snatched us’ 

 Input  [ħataf-na]   [[ħataf-Ø]-na] 
 Cycle 1 
 Stress  ħa.!taf.na   !ħa.taf 
 Syncope !ħtaf.na    no change 
 Cycle 2 n/a     
 Stress      ˌħa.!taf.na 
 Syncope     no change 
 Output  [!ħtaf.na]   [ħa.!taf.na] 
This quite straightforward analysis faces a complication first pointed out in the theoretical 

literature by Odden (1990, 1993): cyclic stress, as diagnosed by the underapplication of 
syncope in object-marked verbs, occurs only with consonant-final verb stems. Vowel-final 
verbs by contrast do permit syncope of the first stem vowel when stress shifts rightwards under 
object suffixation. This fact is noted for example in Sutcliffe’s (1936) grammar: “Verbs with 
third weak radical such as nesa to forget, mela to fill, beda to begin, are exceptional. The 
first vowel drops and as the vowel a on receiving the accent becomes ie” [phonologically /ɪː/-
MW]3, 4, 5 (p. 157; boldface in original): 
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Stress in Maltese:

(53) a. On the ultima, if it is superheavy (or the word is
monosyllabic), else
(i) On the penult, if it is heavy (or the word is

bisyllabic), else
(ii) On the antepenult.

(54) Cyclic derivation

2 
 

application of stress before object suffixes, but also the lack of cyclic stress in third weak 
radical verbs, which is shared with some though not all Levantine dialects (Johnson 1990: §5).2 

As mentioned, one piece of evidence for cyclic stress in C-final stems comes from the 
syncope of vowels in unstressed, non-final open syllables. Syncope underapplies in consonant-
final verb stems which carry object suffixes (Sutcliffe 1936: 15, 155; Brame 1974: 56; 
Berendonner, Le Guern & Puech 1983: 224; Odden 1993: 139; Borg 1997: 279). The pattern is 
illustrated by data like these, mentioned earlier in the introduction: 
(2) (a) /ħataf-Ø3.masc.sg.subj/  [!ħa.taf] ‘he snatched’ 

(b)/ħataf-na1pl.subj./   [!ħtaf.na] ‘we snatched’ 
(c) /ħataf-Ø3.masc.sg.subj -na1pl.obj / [ħa.!taf.na] ‘he snatched us’ 

In (2a), where there is no overt affixation, stress falls on the penult as dictated by (1b). The 
second, unstressed vowel does not delete, since it falls in a syllable which is word-final as well 
as closed. Syncope is able to occur in (2b), where the appearance of the 1st person plural suffix 
/-na/ as a subject marker causes stress to fall on the stem-final syllable [taf], as this is now a 
heavy penult. The first stem-vowel then finds itself in an unstressed open syllable /ħa/, and as a 
result is syncopated. 

The evidence for the cycle comes from forms like (2c), where /-na/ is serving as an object 
marker. Here, we again find stress falling on the surface penult [taf]. However, the first vowel 
of the stem now fails to syncopate, even though the underlying segmental composition of the 
word is identical to that of (2b) where there is syncope. This inconsistency can be resolved if 
we assume that object-marked verbs contain an inner cyclic domain which includes the stem 
and any subject suffixes, but not the object suffixes. Within this cyclic domain, the first stem 
vowel in forms like (2c) gets stress, and this stress survives as a secondary stress on subsequent 
cycles, protecting the vowel from syncope. By contrast, when /-na/ is a subject maker as in 
(2b), it is part of the same cyclic domain as the stem, and so the first stem vowel never receives 
stress, thereby remaining eligible for syncope: 
(3)             ‘we snatched’   ‘he snatched us’ 

 Input  [ħataf-na]   [[ħataf-Ø]-na] 
 Cycle 1 
 Stress  ħa.!taf.na   !ħa.taf 
 Syncope !ħtaf.na    no change 
 Cycle 2 n/a     
 Stress      ˌħa.!taf.na 
 Syncope     no change 
 Output  [!ħtaf.na]   [ħa.!taf.na] 
This quite straightforward analysis faces a complication first pointed out in the theoretical 

literature by Odden (1990, 1993): cyclic stress, as diagnosed by the underapplication of 
syncope in object-marked verbs, occurs only with consonant-final verb stems. Vowel-final 
verbs by contrast do permit syncope of the first stem vowel when stress shifts rightwards under 
object suffixation. This fact is noted for example in Sutcliffe’s (1936) grammar: “Verbs with 
third weak radical such as nesa to forget, mela to fill, beda to begin, are exceptional. The 
first vowel drops and as the vowel a on receiving the accent becomes ie” [phonologically /ɪː/-
MW]3, 4, 5 (p. 157; boldface in original): 
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A problem arises: “cyclic stress, as diagnosed by the underapplication of
syncope in object-marked verbs, occurs only with consonant-final verb stems.
Vowel-final verbs by contrast do permit syncope of the first stem vowel when
stress shifts rightwards under object su�xation.” (Wolf 2016:328).

(55) mela ‘to fill’ 3 
 

(4) [mlɪːni] ‘he filled me’  [mlɪːna] ‘he filled us’ 
[mlɪːk] ‘he filled you.SG’ [mlɪːkom] ‘he filled you.PL’ 
[mlɪːh] ‘he filled him’  [mlɪːhom] ‘he filled them’ 
[mlɪːha] ‘he filled her’ 
Sutcliffe goes on to note that the same holds for verbs with indirect object markers6 (p. 

160): “As with the simple suffixes [...] so also with the indirect suffixes, the verbs with third 
weak radical are exceptional, and lose their first vowel. Thus from sewa to cost:” [boldface in 
original] 
(5) [swɪːli] 1sg IDO  [swɪːlna] 1pl IDO 

[swɪːlek] 2sg IDO  [swɪːlkom] 2pl IDO 
[swɪːlu] 3sg masc. IDO [swɪːlhom] 3pl IDO 
[swɪːlha] 3sg fem. IDO 
The goal of this paper is to account for this difference between consonant-final and vowel-

final verb stems. Before seeing the analysis, however, I will first outline the theoretical 
premises upon which it is based. 
 

3  Optimal Interleaving 

3.1. OT with Candidate Chains 
In Optimality Theory (Prince & Smolensky 2004 [1993]), the grammar determines output 

forms by producing a set of candidate outputs for a given input, and then evaluating them 
according to a hierarchy of ranked constraints. In the most common, parallel implementation of 
OT, each candidate is a direct mapping from input to (potential) output; there are no 
intermediate derivational stages, and the disparity between the input forms and candidate output 
forms is in principle unlimited (what McCarthy & Prince [1993a] call FREEDOM OF ANALYSIS).  

OT-CC is different in that the competing candidates are (approximately) gradual, multi-step 
derivations,7 or CHAINS. For example, as a candidate where apocope feeds final devoicing, in 
OT-CC we would have something like <taga, tag, tak> as a candidate rather than a direct 
mapping /taga/→ [tak] in parallel OT. There are three principles which define what is a 
possible candidate chain in any given language: 
(6) Gradualness: Given a chain <…, li, li+1, …>, li+1 can differ from li by the performing of at 

most one basic operation. 
(7) Harmonic improvement: Given a chain <…, li, li+1, …>, li+1 must be more harmonic than 

li, given the constraint ranking of the language in question. 
(8) Local Optimality: Let <f1, f2, … fn> be a valid chain in language L, and let {g1, g2, … gm} 

be the set of all the forms which could be produced by applying an operation of type T to 
fn. Then <f1, f2, … fn, gi> is not a valid chain of L unless gi is the most harmonic member 
of the set {g1, g2, … gm}. (Informally: starting from any given point, if there is more than 
one way of doing some operation, the grammar may place under consideration only the 
initially-best way of doing that operation.) 
The gradualness requirement (6) requires that candidate derivations move from input to 

output in manner than makes only one change at a time. Of course, this requirement must come 
with some theory of what counts as one change. Much research in OT-CC and in the related 

(56) sewa ‘to cost’

3 
 

(4) [mlɪːni] ‘he filled me’  [mlɪːna] ‘he filled us’ 
[mlɪːk] ‘he filled you.SG’ [mlɪːkom] ‘he filled you.PL’ 
[mlɪːh] ‘he filled him’  [mlɪːhom] ‘he filled them’ 
[mlɪːha] ‘he filled her’ 
Sutcliffe goes on to note that the same holds for verbs with indirect object markers6 (p. 

160): “As with the simple suffixes [...] so also with the indirect suffixes, the verbs with third 
weak radical are exceptional, and lose their first vowel. Thus from sewa to cost:” [boldface in 
original] 
(5) [swɪːli] 1sg IDO  [swɪːlna] 1pl IDO 

[swɪːlek] 2sg IDO  [swɪːlkom] 2pl IDO 
[swɪːlu] 3sg masc. IDO [swɪːlhom] 3pl IDO 
[swɪːlha] 3sg fem. IDO 
The goal of this paper is to account for this difference between consonant-final and vowel-

final verb stems. Before seeing the analysis, however, I will first outline the theoretical 
premises upon which it is based. 
 

3  Optimal Interleaving 

3.1. OT with Candidate Chains 
In Optimality Theory (Prince & Smolensky 2004 [1993]), the grammar determines output 

forms by producing a set of candidate outputs for a given input, and then evaluating them 
according to a hierarchy of ranked constraints. In the most common, parallel implementation of 
OT, each candidate is a direct mapping from input to (potential) output; there are no 
intermediate derivational stages, and the disparity between the input forms and candidate output 
forms is in principle unlimited (what McCarthy & Prince [1993a] call FREEDOM OF ANALYSIS).  

OT-CC is different in that the competing candidates are (approximately) gradual, multi-step 
derivations,7 or CHAINS. For example, as a candidate where apocope feeds final devoicing, in 
OT-CC we would have something like <taga, tag, tak> as a candidate rather than a direct 
mapping /taga/→ [tak] in parallel OT. There are three principles which define what is a 
possible candidate chain in any given language: 
(6) Gradualness: Given a chain <…, li, li+1, …>, li+1 can differ from li by the performing of at 

most one basic operation. 
(7) Harmonic improvement: Given a chain <…, li, li+1, …>, li+1 must be more harmonic than 

li, given the constraint ranking of the language in question. 
(8) Local Optimality: Let <f1, f2, … fn> be a valid chain in language L, and let {g1, g2, … gm} 

be the set of all the forms which could be produced by applying an operation of type T to 
fn. Then <f1, f2, … fn, gi> is not a valid chain of L unless gi is the most harmonic member 
of the set {g1, g2, … gm}. (Informally: starting from any given point, if there is more than 
one way of doing some operation, the grammar may place under consideration only the 
initially-best way of doing that operation.) 
The gradualness requirement (6) requires that candidate derivations move from input to 

output in manner than makes only one change at a time. Of course, this requirement must come 
with some theory of what counts as one change. Much research in OT-CC and in the related 
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(57) OT-Candidate Chains

3 
 

(4) [mlɪːni] ‘he filled me’  [mlɪːna] ‘he filled us’ 
[mlɪːk] ‘he filled you.SG’ [mlɪːkom] ‘he filled you.PL’ 
[mlɪːh] ‘he filled him’  [mlɪːhom] ‘he filled them’ 
[mlɪːha] ‘he filled her’ 
Sutcliffe goes on to note that the same holds for verbs with indirect object markers6 (p. 

160): “As with the simple suffixes [...] so also with the indirect suffixes, the verbs with third 
weak radical are exceptional, and lose their first vowel. Thus from sewa to cost:” [boldface in 
original] 
(5) [swɪːli] 1sg IDO  [swɪːlna] 1pl IDO 

[swɪːlek] 2sg IDO  [swɪːlkom] 2pl IDO 
[swɪːlu] 3sg masc. IDO [swɪːlhom] 3pl IDO 
[swɪːlha] 3sg fem. IDO 
The goal of this paper is to account for this difference between consonant-final and vowel-

final verb stems. Before seeing the analysis, however, I will first outline the theoretical 
premises upon which it is based. 
 

3  Optimal Interleaving 

3.1. OT with Candidate Chains 
In Optimality Theory (Prince & Smolensky 2004 [1993]), the grammar determines output 

forms by producing a set of candidate outputs for a given input, and then evaluating them 
according to a hierarchy of ranked constraints. In the most common, parallel implementation of 
OT, each candidate is a direct mapping from input to (potential) output; there are no 
intermediate derivational stages, and the disparity between the input forms and candidate output 
forms is in principle unlimited (what McCarthy & Prince [1993a] call FREEDOM OF ANALYSIS).  

OT-CC is different in that the competing candidates are (approximately) gradual, multi-step 
derivations,7 or CHAINS. For example, as a candidate where apocope feeds final devoicing, in 
OT-CC we would have something like <taga, tag, tak> as a candidate rather than a direct 
mapping /taga/→ [tak] in parallel OT. There are three principles which define what is a 
possible candidate chain in any given language: 
(6) Gradualness: Given a chain <…, li, li+1, …>, li+1 can differ from li by the performing of at 

most one basic operation. 
(7) Harmonic improvement: Given a chain <…, li, li+1, …>, li+1 must be more harmonic than 

li, given the constraint ranking of the language in question. 
(8) Local Optimality: Let <f1, f2, … fn> be a valid chain in language L, and let {g1, g2, … gm} 

be the set of all the forms which could be produced by applying an operation of type T to 
fn. Then <f1, f2, … fn, gi> is not a valid chain of L unless gi is the most harmonic member 
of the set {g1, g2, … gm}. (Informally: starting from any given point, if there is more than 
one way of doing some operation, the grammar may place under consideration only the 
initially-best way of doing that operation.) 
The gradualness requirement (6) requires that candidate derivations move from input to 

output in manner than makes only one change at a time. Of course, this requirement must come 
with some theory of what counts as one change. Much research in OT-CC and in the related 

(58) Multi-step derivations controlled by PRECEDENCE

4 
 

theory of Harmonic Serialism (Prince & Smolensky 2004 [1993]: 19-26, 94-97) is focused on 
exploring the consequences of different hypotheses about what the basic operations are. In 
McCarthy (2007), these are assumed to be familiar operations on segmental structure: delete 
one segment; epenthesize one segment; change the value of one feature on one segment; 
metathesize two adjacent segments. 

Since the Maltese facts involve both prosodic structure and affixation, we will have to 
assume the existence of operations dealing with these things. Regarding prosody, I will first of 
all assume, with McCarthy (2010), that resyllabification happens for free at each step of the 
derivation, along with whatever other operation was performed. The reason for this is that 
unfaithful phonological mappings may be harmonically improving due the less-marked syllable 
structure which they make possible. If, say, a language epenthesized a vowel to get rid of 
syllable codas (e.g. /kan/ → [ka.nɨ]), epenthesis would yield no immediate improvement in 
performance on NOCODA if epenthesis and resyllabification of the erstwhile coda had to occur 
as separate steps (/kan/ → kan.ɨ → [ka.nɨ]).8 The building of higher-level prosodic structure 
will, however, occur as distinct derivational steps. Specifically, I will assume that the following 
operations are available: 
(9) Build one Prosodic Word node and its associated foot-parse (minimally the single head 

foot). (McCarthy 2008) 
(10) Build one foot. (Pruitt 2008, 2010; Kimper 2011) 

Assumptions about affixation will be deferred until the next subsection, when OI and its 
assumptions about the interface are laid out. 

Once the chains have been built, they compete against one another as candidates. As in 
parallel OT, the markedness constraints evaluate only the last form in the chain (the candidate 
output) and the faithfulness constraints evaluate this form’s disparity from the input. The 
motivation for positing multi-step derivations is to account for counter-feeding and counter-
bleeding opacity (Kiparsky 1973), and so it is necessary to add a new set of constraints which 
will refer to the intermediate stages of the derivation. These are called PRECEDENCE constraints, 
and have the following schema: 
(11) PREC(A, B) 

 Assign a violation-mark for every time that: 
 (a) An operation of type B occurs and it is not preceded by an operation of type A. 
  or 
 (b) An operation of type B occurs and it is followed by an operation of type A. 
These constraints are analogous to extrinsic ordering statements in rule-based phonology, in 

this case that rule A precedes rule B. These ordering statements co-exist and interact with 
markedness and faithfulness constraints of the familiar kind, which will generally prefer 
transparent interactions, as in parallel OT. Thus, ordering in OT-CC is less like the orthodox 
theory of rule-ordering in Chomsky & Halle (1968), where rules are extrinsically fixed in one 
total ordering for the language as a whole, and more like Anderson’s (1969, 1974) theory of 
Local Ordering. In the latter theory, there is no total ordering of rules but instead only pairwise 
ordering statements, plus universal preferences for ‘natural’ orders. The main consequence of 
Local Ordering is that the same two rules may apply in different orders in different forms of 
the same language because different constraints on ordering may be applicable. (Also, two 
rules’ functional relationship may be different in different forms, so the natural ordering 
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markedness constraints. In Wolf (2008), it is proposed that there is a Correspondence relation 
(McCarthy & Prince 1995) between morphemes and the morphs which express them, meaning 
that morph insertion is driven by a family of MAX-M constraints, which are violated if 
structures at the morpheme level do not have a corresponding morph. These constraints will be 
part of a larger collection of faithfulness constraints on morpheme-morph correspondence 
which demand well-matchedness in the morphosyntactic content of morpemes and morphs.  

With these preliminaries now in place, we can now proceed to the analysis of cyclic stress, 
and its absence, in Maltese. 

 

4  Cyclic stress in consonant-final Maltese verb stems 

With consonant-final verbs, we need stress to apply before the suffixation of object 
markers. Under the general OI assumptions described in the previous section, this would be 
attributed to the effects of the following constraint (recall our earlier assumption that building a 
Prosodic Word node necessarily includes the building of that node’s head foot, as well as 
possibly additional feet): 
(13) PREC(build-PWd, Insert-obj) 

Assign a violation-mark for every time that: 
(a) An object-marker morph is inserted, and this was not preceded by earlier construction of 

a PWd; or 
(b) An object-marker morph is inserted, and is followed by insertion of a PWd. 
Before commencing the OI analysis, we will need to lay out some background assumptions 

about Maltese stress. Excluding final superheavies, and looking at things in terms of where 
stress is placed before the application of syncope, Maltese has a Latin-type stress pattern: stress 
the penult if heavy, else stress the antepenult.10 We can assume that this means that a trochaic 
foot is built as far to the right as possible, subject to the condition that the final syllable is 
unfootable. This is expressed by the following ranking (identical to that employed in Prince & 
Smolensky’s [2004/1993: 69-70] analysis of antepenultimate stress in Latin): 
(14) Penult and ultima both light: stress on antepenult 

 /LLL/ NONFINALITY(Ft)  ALL-FOOT-RIGHT 

a. →  |(!LL)L|  1 

b. |L(!LL)| 1 W L 

 
(15) Stress on heavy penult 

 /LHL/ NONFINALITY(Ft)  ALL-FOOT-RIGHT 

a. →  |L(!H)L|  1 

b. |L(!HL)| 1 W L 

 

(60) Prosodic constraints
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(16) NONFINALITY(Ft) (Prince & Smolensky [2004/1993: 51]; Gouskova [2003: 24]) 
Assign one violation-mark if the head foot of a PWd is final in the PWd. 

(17) ALL-FOOT-RIGHT (Prince & Smolensky [2004/1993: 46]; McCarthy & Prince [1993b]) 
The right edge of every foot is aligned with the right edge of the PWd.  
(Violations assessed gradiently by syllables.)11 
The notation used in (14-15) and throughout for prosodic boundaries is as follows: ‘.’ 

denotes syllable boundaries; ‘(…)’ foot boundaries, and ‘|…|’ PWd boundaries. Also 
throughout, I will only consider candidate foot-parses in which all feet are trochaic and in 
which the rightmost foot in the word is the head foot, both requirements which appear to be 
undominated in Maltese. 

The prohibition against footing a final syllable is overridden in two cases. First, 
monosyllables get stress on their only syllable. With Prince & Smolensky (2004 [1993]: 51-52) 
we may attribute this to constraints demanding that every morphosyntactic word must be 
parsed into a prosodic word, together with what I will take to be an inviolable requirement that 
every PWd must have a head foot: 
(18) Monosyllables get stress 

 /σ/ WDCON  NONFIN(Ft) 

a. →  |(!σ)|  1 

b. σ 1 W L 

 
(19) WDCON (cover constraint from Selkirk [1995: 7]; cf. Prince & Smolensky’s 

[2004/1993: 51] LEX≈PR) 
The left and right edges of every lexical word must coincide, respectively, with the left and 

right edges of some prosodic word. 
Second, final syllables can be footed when the final syllable is heavy enough to attract 

stress. Standard descriptions of stress in Maltese, summarized earlier in (1), distinguish 
between heavy (CVC) and superheavy (CVCC and CVːC) syllables in this regard: the latter get 
stress in word-final position, but the former do not.12 An important additional case to consider 
involves final [CVː] syllables. These are generally absent in Maltese; however, the language 
does have stressed word-final long vowels in loans, especially from Italian (Aquilina 1959: 
121-126, 1965: 26, 28; Fenech 1978: 18-19; Vella 2003: 270-271); as seen in (20a-e) below, 
these stressed final vowels are written with a grave accent in the standard orthography. Stress 
on final open syllables also occurs in a few native Maltese words ending in a diphthong (Vella 
2009: 66-68), as seen in (20f): 
(20) (a) università ‘university’, karità ‘charity’, sanità ‘sanitary inspector’, età ‘age’ 

 (b) Marì ‘Mary’ 
 (c) virtù ‘virtue’, tribù ‘tribe’, Perù ‘Peru’ 
 (d) xabò ‘the frill of a shirt’, repò ‘refreshments’, burò ‘bureau’, però ‘however’ 
 (e) bidè ‘bidet’, kafè ‘coffee’, Renè ‘René’, obwè ‘oboe’ 
 (f)  Mulej [mʊ.!lɛɪ] ‘Lord’ 
These data show that final [CVː] is able to attract stress.13 I will therefore suggest that the 

pertinent generalization about final position is that word-final consonants are not allowed to 
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harmony relative to the input since it inserts the stem morph /ħataf/, thus giving a 
correspondent to the stem morpheme and taking away a violation of MAX-M.14 This does 
however come at the expense of adding a violation of lower-ranked WDCON. With the insertion 
of the segments of the stem, there is now segmental (and syllabic) material which is not parsed 
by a PWd. If PWd construction is a separate step from morph-insertion, then insertion 
necessarily creates new, temporary violations of WDCON, and consequently WDCON must rank 
below MAX-M for insertion to be harmonically improving. 

As seen in (25), we have two options for continuing on from (24b): spell out the suffix, or 
lay down a PWd with its head foot: 
(25) Insertion of object marker, or laying down PWd, are harmonically improving 

Input  
from (24b)  ħa.taf-1PL MAX- 

M  
WDCON WSP NONFIN 

(Ft) 
AFR EXH 

(wd) 
MAX 
-V 

FFC a.  ħa.taf-1PL 1 1      

insert morph b. → L ħa.tafμ.na  1      

Build PWd c. → L |(!ħa)taf|-1PL 1    1 1  

 d. |(!ħa.taf)|-1PL 1   1    

 e. |ħa(!taf)|-1PL 1   1  1  

 f. |(ˌħa)(!taf)|-1PL 1   1 1   

 
(26) EXHAUSTIVITY(word) (Itô & Mester 2003; Selkirk 1995) 

One violation-mark for every syllable which is a direct dependent of the Prosodic Word. 
Inserting the affixal morph, as in (25b), is harmonically-improving by virtue of removing 

the remaining violation of MAX-M. Alternatively, we can also improve harmony by parsing the 
string into a PWd, thus removing the FFC’s violation of WORDCON. Given the two syllables 
built so far, there are four logically possible ways to build a trochaic parse: an initial 
monosyllabic foot as in (25c), a binary foot as in (25d), a final monosyllabic foot as in (25e), or 
two monosyllabic feet as in (25f). I will assume that the latter three are less harmonic than 
(25c) owing to their having feet which parse the word-final syllable. This violates the constraint 
NONFINALITY(ft). According to the Local Optimality requirement, only the most harmonic way 
of performing the ‘build PWd’ operation can be included in the set of chains under 
construction; throughout the paper, locally-optimal candidates like (25c) are indicated by the 
arrow with subscript L for ‘local’. Double horizontal lines separate groups of candidates which 
result from the same operation, thus grouping the potential next steps into those groupts of 
candidates which must compete with each other for Local Optimality.  

A brief digression is in order about why we need to assume that a unary rather than binary 
foot parse is locally optimal at this point. This so that that the second syllable of the stem 
remains available to be footed after we add the suffix /-na/. If we chose a binary foot instead, 
this would leave give us |(!ħa.tafμ)na| after suffixation. The trouble is that we need /tafμ/ to 
receive the primary stress. Getting from |(!ħa.tafμ)na| to either |(ˌħa)(!tafμ)na| or |(ˌħa)(!tafμ.na)| 
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requires that we both dis-affiliate /tafμ/ from its previous foot and also build a new foot with 
/tafμ/ as its head. If these have to occur as separate steps, we are stuck: unfooting /tafμ/ is not 
harmonically improving because it worsens performance on ALL-FOOT-RIGHT and 
EXHAUSTIVITY(word) without improving performance on any higher-ranked constraint. This is 
seen in the tableau below; here and throughout the thumbs-down symbol is used to indicate that 
a candidate is not harmonically improving: 
(27) Unfooting penult after suffixation worsens harmony 

  |(!ħa.tafμ)na| MAX- 
M  

WDCON WSP NONFIN 
(Ft) 

AFR EXH 
(wd) 

MAX 
-V 

FFC a.  |(!ħa.tafμ)na|   1  1 1  

Build PWd b.  |(!ħa)tafμ.na|   1  2 2  

We could in principle bypass this conundrum by relaxing our theory of gradualness by 
assuming that GEN can go from |(!ħa.tafμ)na| to |(ˌħa)(!tafμ)na| in one step. This, however, is 
probably undesirable insofar as it jeopardizes some of the empirical advantages of serial over 
parallel foot optimization (Pruitt 2010: 502, fn. 15). The appropriately cautious assumption, 
following Pruitt (2008, 2010) and Kimper (2011), seems to be that foot-parsing in HS/OT-CC 
respects Prince’s (1985: 479) Free Element Condition, i.e. that foot-parsing can only operate on 
syllables that are not already footed. (See also McCarthy & Pruitt [to appear].) Accordingly, if 
we wish to achieve the ‘cyclic’ stress distribution [ˌħa.!tafμ.na] for Maltese, it is necessary that 
we assume that applying stress prior to suffixation yields  |(!ħa)taf|-1pl and not |(!ħa.taf)|-1PL, 
which as mentioned results from the ranking NONFIN(ft) >> FTBIN. 

The subchain <SNATCH-1PL, ħa.taf-1PL, |(!ħa)taf|-1PL> represents the course that we want 
to start on to achieve the an ouput with ‘cyclic’ stress on the stem: it has placed a stress on the 
stem prior to any further morphology being added. Let’s now investigate where further we can 
go from here. Unsurprisingly, it is harmonically improving to spell out the 1st person plural 
morpheme. As shown below, I assume that with the PWd already in place, the morph /-na/ can 
be incorporated into the PWd at the point of insertion. 
(28) With stem prosodified, insertion of suffix is harmonically improving 

Input  
from (25c)  |(!ħa)taf|-1PL MAX- 

M  
WDCON WSP NONFIN 

(Ft) 
AFR EXH 

(wd) 
MAX 
-V 

FFC a.  |(!ħa)taf|-1PL 1    1 1  

insert morph b. → L |(!ħa)tafμ.na|   1  2 2  

Delete V c.  |(!ħatf)|-1PL 1   1   1 

To preview what we ultimately say about syncope, the representation |(!ħa)taf|-1PL contains 
a syllable /taf/ which is not parsed into a foot but instead linked directly to the PWd, which 
violates EXHAUSTIVITY(word). That constraint will serve ultimately as our driver of syncope: 
syncope eliminates the vowels of unfooted syllables, and thus the syllables themselves as 
well.15 However, syncope does not affect the syllable /taf/, for two reasons: it is closed as 
opposed to open, and it is word-final. Deletion in word-final syllables will be blocked because 
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eliminating the final syllable would result in the head foot being final, pointlessly exchanging a 
violation of EXH(wd) for a violation of higher-ranked NONFINALITY(foot). This explanation for 
the failure of deletion to affect final vowels is the same as that proposed by Gouskova (2003: 
232) for the corresponding generalization in Lebanese Arabic; however, owing to the serial-
optimization regime being assumed here, things get slightly more complicated in the case 
where we spell out the suffix before attempting syncope, as we shall see momentarily. 

Another thing to note is that in candidate (28b), the coda of the syllable /tafμ/ has become 
moraic, as the addition of the suffix means that this consonant is no longer word-final. 
McCarthy (2007: §3.2.4.1) argues that the insertion of moras which mark the predictable 
weight of coda consonants occurs ‘for free’ at each step of an OT-CC derivation rather than 
being a step in its own right. This would be consistent with arguments that the insertion of such 
moras involves no faithfulness violation: faithfulness to the (non-)moraicity of consonants 
predicts the existence of contrastive moraicity and hence contrastive syllabification, which is 
generally held to be unattested (Bermúdez-Otero 2001; McCarthy 2003a; Campos-Astorkiza 
2004; though cf. Elfner 2007). My analysis of vowel-final stems will provide another means by 
which the stem-final consonant would instantaneously acquire a mora upon suffixation. 
Specifically, I will be proposing that Maltese suffixes begin with a floating mora, to account for 
the lengthening of vowels before suffixes. With both V-final and C-final stems, we can assume 
that this floating mora docks on the stem-final segment. With V-final stems, this changes the 
final vowel from short to long; with C-final stems, the mora simply attaches to the previously 
non-moraic stem-final coda consonant, causing the stem-final CVC syllable to become heavy.16 

After suffixal /-na/ has been added, it is harmonically improving to foot the now-medial 
syllable /tafμ/, since doing so no longer violates NONFINALITY(ft). Below in (29), I assume that 
head-foot status is immediately transferred from the previously-built foot to the new foot, 
though this is not essential: 
(29) With suffix added, putting stress on stem-final syllable is now harmonically improving 

Input  
from (28b)  |(!ħa)tafμ.na| 

MAX-V 
(heavy) 

WSP NON 
FIN 
(Ft) 

AFR EXH 
(wd) 

MAX 
-V 

FFC a.  |(!ħa)tafμ.na|  1  2 2  

Add foot b. → L |(ˌħa)(!tafμ)na|    3 1  

 c. |(ˌħa)(!tafμ.na)|   1 2   

 d.  |(ˌħa)tafμ(!na)|  1 1 2 1  

Delete V e. → L |(!ħa)tafμn|  1  1 1 1 

 f.  |(!ħatμ)fna| 1   1 1 1 

If we continue this derivational path by building a foot on /tafμ/, we will have reached the 
output form corresponding to ‘cyclic’ stress: main stress is on the penult and secondary stress 
on the antepenult; the presence of that secondary stress means that the first syllable will not be 
syncopated. Deleting the first vowel would eliminate the violation of ALL-FOOT-RIGHT, but we 
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This tableau derives non-cyclic stress:
14 

 
(31) From unprosodified stem+suffix, stressing stem-final syllable locally optimal 

Input  
from (25b)  ħa.tafμ.na MAX- 

M  
WDCON WSP NONFIN 

(Ft) 
AFR EXH 

(wd) 
MAX 
-V 

FFC a.  ħa.tafμ.na  1      

Build PWd b. → L |ħa(!tafμ)na|     1 2  

 c. |(!ħa.tafμ)na|   1  1 1  

 d |ħa(!tafμ.na)|    1  1  

 e. |(ˌħa.tafμ)(!na)|   1 1 1   

 f. |(ˌħa)(!tafμ.na)|    1 2   

 g. |(ˌħa)(!tafμ)na|     3 1  

 h. |ħa(ˌtafμ)(!na)|    1 1 1  

 i. |(ˌħa)tafμ(!na)|   1 1 2 1  

 j. |ħa.tafμ(!na)|   1 1  2  

 k. |(!ħa)tafμ.na|   1  2 2  

As seen above, the locally optimal way to build a PWd and foot parse on this string is to 
have the single head foot on the heavy penult /tafμ/. Since this is the penult and not the final 
syllable, it comes with one violation of ALL-FOOT-RIGHT. A number of other candidates in (31) 
do at least as well as (31b) on AFR; however, they are less harmonic than (31b) by virtue of 
violating either NONFINALITY(ft) (because they foot the final syllable), WSP (because they 
leave the heavy penult unstressed), or both. 

From here, we now find that syncopating the unfooted vowel of the first syllable will 
improve harmony, but parsing that syllable into a foot will not: 
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V-ending stems are exclusively non-cyclic: 22 
 

(43) Competition of derivational paths: candidate without ‘cyclic’ stress wins 

 FILL-1PL 
PREC 

(IDENT(long), 
build-PWd) 

PREC 
(build-PWd, 

ins-obj) 

AFR EXH 
(wd) 

MAX 
-V 

d.  <FILL-1PL, me.la-1PL,  
melaːna, |me(!laː)na|>  2 1 2 W L 

e. →  
<FILL-1PL, me.la-1PL,  
melaːna, |me(!laː)na|,  
|(!mlaː)na|> 

 2 1 1 1 

h. 
<FILL-1PL, mela-1PL,  
|(!me)la|-1PL, |(!me)laː.na|,  
|(ˌme)(!laː)na|> 

2 W L 3 W 1 L 

Because the vowel-final status of the stem results in lengthening occurring at the point that 
we insert the direct object marker, PREC(IDENT(long), build-PWd) serves to knock out the 
‘cyclic stress’ candidate (43h), since it assigns stress before spelling out the suffix (and hence 
before lengthening). This leaves the ‘non-cyclic stress’ candidates (43d) and (43e), with 
EXH(word) crucially deciding in favor of (43e), which syncopates the unfooted initial syllable, 
over (43d), which does not. 

While PREC(IDENT(long), build-PWd) serves to discourage ‘cyclic’ stress in vowel-final 
stems, it will have no such effect with consonant-final stems. With C-final stems, there is no 
lengthening, so every candidate which actually does build a prosodic word will equally violate 
PREC(IDENT(long), build-PWd): there simply is no lengthening for PWd-construction to be 
preceded by. This violation could be avoided by not building a PWd at all, but those candidates 
will be knocked out by their violations of MAX-M and/or WDCON. All other candidates tie on 
PREC(IDENT(long), build-PWd), which allows lower-ranked PREC(build-PWd, ins-obj) and its 
preference for ‘cyclic’ stress to emerge as decisive. 

There are also several places in Maltese where PREC(IDENT(long), build-PWd) proves to be 
violable with vowel-final stems. The most trivial case is when there are no suffixes at all, as in 
the 3rd person masculine singular perfective without object suffixes. Bare stems like /mela/ do 
indeed receive stress, despite having no opportunity to undergo lengthening owing to the lack 
of suffixes. This is because WDCON, which demands the presence of a PWd and hence of 
stress, outranks PREC(IDENT(long), build-PWd). 

Less trivially, there are two morphological environments in which vowel-final stems do in 
fact show evidence of undergoing cyclic stress. One occurs in the imperfect conjugation. In 
imperfects, the stem is preceded by a /CV-/ prefix which marks the person of the subject, and is 
followed by a suffix /-u/ if the subject is plural; any object markers occur to the right of this 
plural suffix. This plural suffix is argued by Brame (1972, 1974) to be cyclic: stress applies in 
the /CV+STEM/ constituent it attaches to before the /-u/ is added. The argument for the cyclic 
status of /-u/ applies even when it attaches to a V-final stem. In forms like the one below 
(Sutcliffe 1936: 118), we can diagnose the presence of cyclic stress from the fact that the first 
stem vowel, but not the prefix vowel, is syncopated: 
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Wolf concludes as follows: “The distribution of syncope in Maltese
shows that neither cyclic stress nor its absence is an immutable
property of the language. Normally there is cyclic stress before
object markers, but this fails to obtain with vowel-final stems. As
we just saw, though, vowel-final stems can and do undergo cyclic
stress before other types of su�xes. In this paper I have shown
that such facts obtain easily in a theory like OT-CC (and
specifically the OI variant of it) where the ordering of processes
takes the form of violable pairwise ordering statements. The
pressure to assign stress before object su�xation is overridden by a
pressure to defer stress until after (pre-su�xal) lengthening”.
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