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ABSTRACT

This article accounts for the traditionally-labelled Level 1/Level 2 affix distinction in English by
combining the predictions of floating segmental structure (e.g. Rubach 1996) and cyclic spell-out by
phase (Chomsky 1999; Marantz 2007). It offers insight not only into the different phonological
patterns these affixes trigger, but importantly, explains when the same affix will trigger distinct
phonological patterns (when an affix behaves sometimes as Level 1 and sometimes as Level 2). It is
argued that Level 1 affixes are distinguished by an initial floating vowel in their underlying repre-
sentations, and that if we combine this with the proposal that affixes that merge directly to roots are
interpreted in the same phonological cycle as these roots then we can remove the reference to
diacritic notions such as Level 1 and Level 2 from the grammar. This then allows for a fully modular
account of English affix classes, where the phonological derivation refers solely to phonological
representations.

KEYWORDS
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phases, modularity

The traditional literature on English morphophonology highlights a phonological distinction
between two classes of affixes; Level 1/Stem affixes are included in the phonological domain of
the base to which they attach and, for example, affect the position of stress relative to an
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unaffixed base (1). Level 2/Word affixes, which are external to the phonological domain to
which they attach, do not induce the effects seen in derivations with Level 1 affixation (2).1

(1) a. p�arent
b. par�ental (presence of stress shift)

(2) a. p�arent
b. p�arenthood (absence of stress shift)

As the Level 1 vs. Level 2 pattern is extremely well known, a note on the traditional and current
analyses of the facts is pertinent here before entering into the details of the present proposal. We
should keep in mind, however, that the large amount of ink already spilled on this subject
precludes a full discussion of the topic here.

Since The Sound Pattern of English (SPE) (Chomsky & Halle 1968), generative grammarians
have taken two types of approaches to the distinction between Level 1 and Level 2 affixes. The
first has been to posit a lexical distinction between classes of morphemes. By lexical we mean that
the class-membership of a given affix is a feature that not only must be memorized but also
necessitates a morphological diacritic; a feature that cannot be linked to the semantic or
phonological properties of any particular affix. By class we mean that groups of affixes behave
cohesively. Another example of this type of lexical class membership is the division of nouns
into groups based on morphological gender (as in the French table (feminine) ‘table’, livre
(masculine) ‘book’). Frameworks promoting this type of analysis for Level 1 and Level 2 affixes
include SPE (Chomsky & Halle 1968), Lexical Phonology and Morphology (LP) (Siegel 1974;
Mohanan 1982; Kiparsky 1982), and other frameworks wherein affixes are marked either with
certain class memberships or as triggers of particular phonological operations, such as Halle &
Vergnaud (1987). Giegerich (1994; 1999) and work within Stratal Optimality Theory (SOT)
(Kiparsky 2000; Berm�udez-Otero & Luis 2009; Berm�udez-Otero 2012, 2013; 2015; in prep.) have
noted that affix classes are unable to explain the rampant cross-classification of affixes as Level 1
and Level 2, and opt instead for a base-driven view of phonological levels (see references in these
works for detailed criticism of affix-based stratification). For the purposes of the discussion of
stress below, however, the latter make the same predictions as do SPE and LP, as they presume
one class of phonological rules applying at the Stem Level, and another at the Word Level.
Notably, this diacritic distinction among affix classes or bases of affixation is necessary iff
(i) there are, in fact, two coherent classes of affixes/strata of affixation in English, and (ii) there
exists no other relevant non-diacritic distinction between the two groups of affixes/strata of
affixation.

The second, and competing, approach to the morphological class division outlined above
takes the stance that (i) is false. This approach will be referred to herein as the Co-Phonology
framework (CP). This term is meant to subsume both works that promote co-phonologies or
constraint indexation for particular affixes, and those that posit affix-specific constraints within
a single ranking (to a particular form, or to paradigmatically related forms). This type of

1The existence of Level 1 and 2 affixes in languages other than English will not be treated herein but of course are
important for the generalizability of the analysis.
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proposal is generally couched within the framework of Optimality Theory (Benua 1995; Orgun
1996; Inkelas 1998; Raffelsiefen 1999; 2015; Plag 1999; Steriade 2000; Pater 2000; among others).
Some proponents of CP claim that there are not, in fact, two coherent classes of affixes, or bases,
in English. It is rather held in such CP analyses that each affix must be associated with its own
particular (morpho)phonological grammar, either entire (affix-specific co-phonologies), or
partial (affix-specific constraints). The main motivation for CP is to capture, in the phonology,
the fact that particular affixes are subject to unique output restrictions (for example: nominal -al
only attaches to iambic bases like surv�ıval, withdr�awal (Aronoff 1976; Raffelsiefen 1999, 227)).
Note that CP accounts are still morphological, in that morphological diacritics are necessary to
account for the patterns, but these diacritics do not necessarily apply to classes. CP accounts
have been criticized in Berm�udez-Otero (2012), where it is argued that affix-specific co-pho-
nologies and constraints do not account satisfactorily for the patterns we see in the data. I
concur with his arguments. CP phonological analyses will therefore not play into the main
discussion of the current analysis, but, a more detailed discussion of the CP alternative can be
found in §3.5.

I will argue here that no reference to specific morphological diacritics or strata is necessary to
account for the English pattern of Level 1 and Level 2 affixes when it comes specifically to their
effects on the syllabification and stress of their bases. I reject that the Level 1/Level 2 distinction
is morphological, where morphological refers to a purely morphological diacritic or stratum, and
consequently also reject the traditional morphological class analysis. It is important to note that I
agree with the proponents of the CP literature that specific affixes must be linked to specific
restrictions on affixation, which may be phonologically, morphologically, or lexically condi-
tioned. The important distinction here is that the affix-specific restrictions proposed by these
theories, being by definition ungeneralizable, are considered here to arise via allomorphy at
Vocabulary Insertion (Halle & Marantz 1994) and are therefore assumed here to be distinct
phenomena from the ability of an affix to affect the position of stress on its base. It is of note that
if the CP patterns in the incredibly detailed accounts of English morphology in (e.g.) Raffelsiefen
(1999; 2015) and Plag (1999) are considered to be morphological rather than phonological, they
can be considered to be in accord with any modular realizational theory, such as Distributed
Morphology or Nanosyntax, where allomorph selection is separate from and prior to phono-
logical computation. Such pre-phonological allomorphy is not discussed herein. For more on the
longstanding debate in the morphological literature over which surface alternations must be
lexical (allomorphic) and which may be derived by phonological computation see, for example,
Embick (2010), Haugen and Siddiqi (2013; 2016), Scheer (2016), Harizanov & Gribanova
(2018), Faust et al. (2018).

To distinguish the present account from those which posit morphological distinctions be-
tween phonological classes or strata, I will not use the terms Level 1 and Level 2 below, but will
use the more neutral terms (introduced in Dixon 1977 and used in Raffelsiefen 1999; 2015)
cohering and non-cohering. The former entails that an affix is inside the syllabification and stress
domain of the base to which it attaches, and the latter entails the opposite. Note that the
classification of affixes as cohering in this paper differs from that of Raffelsiefen in that not all
vowel-initial affixes are treated as cohering, as will be detailed below.

I offer a re-analysis of the phenomena in (1–2) that captures a pattern in the data that has not
been dealt with previously and accounts specifically for the phonological behaviour of cohering
(©) affixes that are attached outside of non-cohering affixes (N-©), as in govern-mentN-©-al©.
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As noted above, many (if not most) of the affixes in English may behave variably as cohering or
non-cohering. The variable behaviour of these dual-level affixes is constrained in the following
ways:

(3) The Level 1/Level 2 pattern
(i) Affixes may have cohering, non-cohering, or variable phonological behaviour.
(ii) All affixes behave as cohering when affixed directly to an uncategorized root.
(iii) When an affix attaches to an already-categorized (complex) stem, it will display

invariable morphophonological behaviour: it will always behave either as a
cohering or as a non-cohering affix.

Put differently, affixes in English display only 2 patterns. Either an affix displays uniformly
cohering behaviour, or an affix displays cohering behaviour when affixed to a root and non-
cohering behaviour elsewhere.2

Any full analysis of the morphophonology of English affixation must account for (3). The
pattern in (3i) has been proposed, as discussed above, to be due to the cross-affiliation of affixes
and/or affixation of the same form at different strata. The pattern in (3ii) has been proposed to
be due to the cyclic phonological interpretation of morpho-syntactic structure; all root-adjoined
affixes are interpreted in the same phonological domain as the root; in this environment their
class affiliation is overridden (see §1.2). As for (3iii), however, if grammars may assign affixes to
lexical classes (or multiple individual phonologies) arbitrarily (from a synchronic point of view),
then it is mysterious that no affix which displays variable (cohering and non-cohering)
behaviour ever displays cohering behaviour outside the domain of the first phonological cycle. It
is this pattern specifically that will be accounted for herein.

It will be argued in the sections below that class affiliation/co-phonologies/phonological
strata cannot account for the pattern in (3iii). The solution to this problem will be couched
within the theory of Autosegmental Phonology, and can be seen therefore as similar to the
research projects in Scheer (2016), Faust et al. (2018), and Faust & Ulfsbjorninn (2018), where
the underlying phonological form of morphemes is argued to better solve problems previously
attributed to other, morphological, sources. Specifically, following Rubach (1996), the distinc-
tions between the traditional Level 1/Level 2 affix classes in English will be shown to follow from
the underlying phonological representations of each particular affix. It is proposed here that
affixes that uniformly display cohering behaviour all contain an initial vocalic floating segment

2Both reviewers note that stress may shift upon affixation of -able to a complex base if that word is long (see also Bauer
et al. 2013). This is of note as -able does not behave as stress-shifting outside of any ‘normal’ Level 1 affix: s�ıgn-al-able,
impr�ess-ion-able, part-�ıtion-able, prod�uct-ion-able or exc�ept-ion-able. Where -able is affixed outside of a ‘Level 1 affix’
and does appear to shift stress is when it follows ‘stress retractors’ such as -ize: compartm�ental → compartm�ental�ıze →
compartm�ental�ızable. But, the even more interesting thing here is that there is clearly secondary stress on -ize in
compartm�ental�ıze, before affixation of -able. Therefore, -able is not adding foot structure (or re-footing)
compartm�ental�ıze, as ‘Level 1’ affixes are proposed to do in this paper. It is unclear if this pattern is specific to -able
or if it has been noticed due to its productive attachment outside certain retracting affixes (-ary, -ate, -ize, -ify(k)). Other
non-cohering affixes in the same environments (such as -ment in compartmental�ızement, or -ness in halucinat�oryness),
also cancel out stress retraction (by my native assessment and a pilot study of 5 other (non-linguist) native English
speakers given these words in carrier sentences). This phenomenon will be left for future work as it is clearly a different
sort of effect than ‘Level 1’ stress-shifting, to be discussed herein.

34 Acta Linguistica Academica 68 (2021) 1–2, 31–76

Brought to you by Pázmány Péter Catholic University | Unauthenticated | Downloaded 08/11/21 02:36 PM UTC



(4a). Conversely, the initial segments of non-cohering affixes (vocalic or consonantal) are un-
derlyingly attached to skeletal positions on the CV tier (4bi, 4bii). This analysis is framed within
the CVCV theory of syllabic structure where sequences on the timing tier are restricted to CV
(Lowenstamm 1996; Scheer 2004; Scheer & Szigetv�ari 2005; S�eg�eral & Scheer 2008).

(4) a. - C V ‘-al’ (parental)
|

l

bi. - C V C V ‘-er’ (teach

e

e

r

er)
| |

bii. - C V ‘-ly’ (fully)
| |

l i

The representations in (4) offer a particularly advantageous account of the relevant phonological
distinctions in derivations like (1) and (2). First, the pattern in (3), and (3iii) in particular, is easily
accounted for by appealing to the representations in (4). Affixes that begin with a floating vowel are
predicted to emerge as cohering in any position in a word, as this vowel will link to an open position
in the timing tier of its base of attachment. Affixes that do not begin with a floating segment (non-
cohering affixes) will only display cohering characteristics when interpreted in the same cycle as the
morpheme to which they merge (see §1). Second, this account has a clear theoretical advantage over
previous proposals, as it is the only account of the phonological behaviour of English affixes that is
fully modular; taking seriously the non-overlap between the morphosyntactic and phonological
subcomponents of the grammar (Fodor 1985). The phonological behaviour of each affix emerges
without calling for any reference to its non-phonological lexical properties, or to the non-phono-
logical characteristics of its base. The former advantage will be the focus of the discussion below. For
recent discussions of the theoretical and empirical advantages of modularity that support the type of
account offered here see Berm�udez-Otero (2012) and Scheer (2012; 2016).

In the sections below, I expand on the observation in the literature that the initial segment
of an affix impacts its phonological behaviour. It has been noted that traditionally-labelled
Level 1 affixes tend to be vowel-initial, and Level 2 affixes tend to be consonant-initial (van
Oostendorp 1994; Raffelsiefen 1999; 2015). If this pattern were absolute then we could, as in the
works just mentioned, attribute the cohering and non-cohering nature of these affix classes to
restrictions on syllabification; V-initial affixes would be incorporated into the metrical domain
(syllable, foot) of their base due to a preference for each syllable to have an onset, while C-initial
affixes would not be syllabified with their base, as they do not violate some Onset constraint.3

3Here I am making a generalization using the terminology of Optimality Theory (OT) for ease of exposition. The pattern
can be just as easily described in a rule-based phonological (RBP) system where a CV sequence must be syllabified as
onset-nucleus, and this will be done in greater detail in §2.3. This paper focuses on the structures necessary to account
for the morphophonological pattern found in English. All operations discussed herein are mandatorily applied, and a
discussion of constraint rankings does not seem to offer further insights. However, in some relevant places in the paper I
have sketched both OT and RBP analyses.
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However, despite the pertinence of the initial segments for an account of Level 1 vs. Level 2
phonology, the status of the initial segment of a suffix as consonantal or vocalic does not
uniformly correlate with its status as cohering or non-cohering (4a vs. 4bi) (see also Marvin
2002). Such non-uniformity of segmental behaviour is also seen in instances of liaison. Word-
final consonants in French are either (i) always pronounced ([pul] poule ‘chicken’), or (ii)
pronounced only if the following word is V-initial ([pəti] vs. [pətit] petit(e) ‘little’).4 I show
below that the same type of structural account that has been given for the French liaison facts
neatly accounts for the English facts; English is also a language that displays (word-internal)
liaison.

The outline of this paper is as follows. §1 offers a first view of the account proposed here,
introducing and motivating the theoretical assumptions that will be needed throughout the
paper. Underpinning the phonological computation to come, we must adopt the notions of
specified underlying representations, floating segments, an autosegmental framework (here
CVCV), and extrametricality. The phonological computation, in turn, rests on the timing of
the interpretation of morpho-syntactic structure. The notion of cyclicity (currently couched
within a theory of phases), and its relation to Vocabulary Insertion (and allomorphy/allo-
semy) is therefore introduced, along with a discussion of the importance of such a modular
system to the analysis presented in §2. §2 gives a detailed analysis of the pertinent cohering
and non-cohering data, demonstrating how the system laid out in §1 offers an explanatory
account for the patterns in (3). This section also treats apparent problems for the liaison
account of English morpho-phonology, namely consonant-initial cohering affixes, and vowel-
final bases of attachment for cohering affixes. In §3 I discuss previous analyses, specifically
those in Halle & Vergnaud (1987), Kaye (1995), Lowenstamm (2014), Berm�udez-Otero
(2018b), and Raffelsiefen (1999; 2015). This section highlights the difficulties, some well-
known, some new, that the frameworks used in these previous analyses have in accounting
for (3). §4 concludes with a brief discussion of the theoretical implications of the liaison
analysis presented in §2.

1. LEXICAL LEVELS: CYCLES, MORPHO-SYNTAX, PHONOLOGY, AND
SEMANTICS

1.1. The phonology: floating segments, the CVCV framework, and extrametricality

Floating segments have been argued for in countless analyses, the most well-known of which
being accounts of the templatic patterns in languages such as Arabic (e.g. McCarthy 1981), as
well as those accounting for liaison consonants in French (e.g. Encrev�e 1988), and the behaviour
of some affixes in English with regard to vowel shortening (Rubach 1996). In (5a) the final
consonant of petit is unpronounced, as it is not associated with a position on the CV tier. In
(5b), however, an onset position is available at the beginning of the following V-initial word.
Within a theory where all syllables have the form CV this position comes for free, as every
vocalic position on the skeletal tier is preceded by a consonantal position. The present analysis is

4For some accounts of the variability in the production of liaison see Laks (2005), Eychenne & Laks (2017), and
Kilbourn-Ceron (2017).
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couched within such a theory, an offshoot of the Government Phonology (GP) framework (Kaye
et al. 1985), namely CVCV (Lowenstamm 1996; Scheer 2004). In this framework, no morpheme
begins with a V or ends with a C on the timing tier. C or V positions may be unassociated to
melody (and therefore phonologically null, as in (5b) before linking occurs). Conversely, a
floating segment may have no link to a position on the timing (CV) tier (5a).5

(5) a. C V C V C V C V C V

| | | | | | | | |

p e

e

ct i t g a
�

s n

b. C V C V C V C V

| | | | | | |

p t i t a m i

Ø

Within this type of framework, a floating vowel, just like a floating consonant, will associate
with an available empty V position whenever possible, as in (6). In the case of cohering
affixes, this means that these vowels will associate to the empty final nucleus of the base to
which they attach. As noted above, this position will be available in every overtly consonant-
final base.6

In the case of French liaison, linking entails association across a word boundary. In the case
of English cohering affixes, linking/liaison applies within the word, whether within or across a
cyclic domain (see §1.2 on cyclic domains). In both cases liaison applies whenever an open CV
slot is available.

(6)

nε t

e r e

C V C V C V C V C V

| | | | | | | | |

p Ø l Ø

An anonymous reviewer asks how an account that proposes floating segmental structure can
be distinguished from a morphological diacritic account, given that in both cases cohering and
non-cohering affixes are distinguished by characteristics that are stored as part of their lexical
entries. The crucial distinction here, as detailed in Scheer (2008; 2012), is that phonological
analyses, such as the liaison analysis herein, appeal to a phonological structure that has
predictable effects on the output of the derivation. The attachment of floating segments entails
a relationship between the floating segment and the CV-tier into which it is incorporated. In a
French liaison context, a floating consonant becomes the onset of the initial syllable of the
following word, and must therefore meet the proper phonotactic restrictions on onsets in the
language. Floating vowels in English similarly link to the nuclei of preceding syllables, and
therefore are required to be parsed as part of the syllables containing the consonant to their
left. The implications of this phonological integration of floating segments will be crucial to

5Note that the reader need not have intimate knowledge of the GP or CVCV frameworks to follow the discussion herein.
All crucial theoretical tools of CVCV used in the current analysis will be explained as needed. For a full account of the
theory, see Scheer (2004).
6See §2.1 for an argument that virtually all bases in English are consonant-final on the melodic tier.
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the arguments below. A morphological diacritic, on the other hand, makes no predictions
regarding the phonological behaviour of the item it is associated with. There is nothing
inherent in the label ‘Level 1’ that triggers stress-shift, just as there is nothing inherent in the
SPE diacritic ‘þ’ that indicates ‘Level 1’ phonological behaviour. In short, the crucial difference
between a morphological diacritic and a phonological representation is that the latter makes
module-internal phonological predictions; it answers the question of why affixes behave
phonologically the way that they do, while the former is a purely descriptive device (Scheer
2008). The floating status of vowels, just like any other (auto)segmental feature of a repre-
sentation, makes phonological predictions, and is therefore not diacritic. The specific pre-
diction of the floating-vowel analysis that is the focus of this paper is the pattern in (3iii); an
affix that behaves as cohering when affixed outside of another category-defining affix will
always be cohering. In English, this is due to the nature of floating segmental structure. In
future work this research program will expand to cover other languages, wherein I make the
same prediction regardless of the exact trigger for cohering phonological behaviour in each.
The predictions of a phonological analysis that accounts for the pattern in (3) cans be stated as
in (7)

(7) In a liaison account of English affixation there are 3 possible types of affixes:

A. Affixes that merge to roots: These affixes may or may not have an initial floating
segment, but will be treated by the phonology as cohering, as all forms interior to
a phonological cycle are (see §1.2 for the definition of a phonological cycle).
Extrametrical elements must be final in the rootþaffix domain.
� Both a rootþcohering affix and a rootþnon-cohering affix will output a single

phonological domain: [rootþaffix]. All affixes that merge to roots will pattern
as cohering.

B. Affixes that merge to categorized bases: These affixes may or may not have an
initial floating segment. If they do, they will phonologically merge into the
structure to their left (see Newell & Piggott 2014 on Phonological Merger). If they
do not have an initial floating segment they will form a separately-computed
phonological structure (and will be footed separately if they contain enough
phonological material that is metrifiable (not extrametrical)).
� A baseþcohering affix will output a form where the affix is part of the same

phonological structure as its base [baseþcohering affix], while a base þ non-
cohering affix will output a form where the affix is not part of the same structure
as its base [base] [non-cohering affix].

C. Affixes that may have variable bases of attachment (roots and categorized
bases): These affixes may or may not have an initial floating segment. In the case
they attach to a root they will behave as specified in (7A). In case they attach to a
categorized base they will behave as in (7B).

D. Impossible affixes: Type 1: An affix that has variable behaviour and behaves as in
(7B) when attached to a root, and as (7A) when attached to a categorized base.
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Type 2: An affix that behaves as cohering when attached to some categorized
bases and non-cohering when attached to other categorized bases.

Note that these impossible affixes are predicted to be possible in any account where affixes may
be arbitrarily assigned to different Levels or to different Co-phonologies.7 We will see below that
they cannot arise when the distinction between cohering and non-cohering affix behaviour is
due to liaison.

Final phonological items in the toolbox necessary for the following analysis are the Main
Stress rule of English (Chomsky & Halle 1968; Halle 1973; Hayes 1982; Halle & Vergnaud 1987;
Halle 1998 and references therein) and the notion of Extrametricality (Liberman & Prince 1977;
Hayes 1982; among others). The English stress system is one wherein, at its base, trochaic feet
are built right-to-left in a phonological domain (and Secondary stress feet may be built from left-
to-right), and main stress is assigned to the head of the rightmost foot in the word. This pattern
is affected by a system of extrametricality. It has been proposed that the final syllables of nouns
and derived adjectives (8ai, 8bi) and the final consonants of verbs (8aii) and non-derived ad-
jectives (8bii) are extrametrical, and therefore ignored for the computation of stress (e.g. Hayes
1982).

(8) ai. (r�e)<cord> (noun) vs. aii. re(c�or)<d> (verb)
bi. pe(r�u:)<sal>, (s�ensu)<al> vs. bii. il(l�ıci)<t>, di(v�ı:)<ne>

See Scheer & Szigetv�ari (2005) for a discussion of how stress and extrametricality are more
accurately captured within the CVCV framework than in standard metrical theories (and see
Faust & Ulfsbjorninn 2018 for a proposal of how to derive extrametricality in Arabic in the
CVCV framework). We will not attempt to justify any particular theory of extrametricality
here, but will accept that it exists. What is important for the current analysis is that extra-
metrical elements are restricted to the edge of phonological domains. Extrametrical elements,
and their distribution in relation to cohering and non-cohering affixes, will become important
in §2.

The above phonological suppositions are all that is necessary to explain the generalizations
seen in (3) above, and the distribution of stress in English derived words. As stated above, I
restrict the discussion to stress, syllabification and footing as these processes display regularities
that indicate synchronic phonological activity.

Note that each structural assumption above is amply independently motivated in the
literature. Neither floating segments, a metrical system of stress, nor extrametricality
have been primarily proposed to account for the difference between cohering and non-
cohering affixes. It is the confluence of these structural assumptions that accounts for the
different behaviours of English affixes. In addition to the phonological conventions
above, however, a derivational, modular account of English morpho-phonology must
appeal to the notion of morpho-syntactic cyclicity. This will be discussed in the following
section.

7See §3.3 for a discussion of the wrong predictions made in the case of baseþnon-coheringþcohering constructions
within a base-driven account such as Stratal Optimality Theory.
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1.2. The morpho-syntax: cyclicity (phases), and its relation to modularity

As stated in the introduction, in non-Lexicalist theories, such as Distributed Morphology (Halle
& Marantz 1993; 1994; Marvin 2002; 2013; Embick 2010), some of the cohering/non-cohering
pattern falls out from the derivation. Within DM, the distinction between affix classes has been
claimed to be reducible to selectional restrictions, as promoted by scholars such as Fabb (1988)
in an affix-based account, and much expanded upon in Giegerich (1999) and Plag (1999) in
stem-based accounts. Specifically, a DM-style analysis proposes that cohering affixes (©) such as
-al in parental may be affixed directly to an acategorial root (here parent), while in derivations
like government there is a null verbalizing head between the root govern and the non-cohering
affix -ment (N-©). In general terms, cohering affixes are local to the root, and non-cohering
affixes are not.

(9) a. [parént-al]aP

-al(©)

b. [[[góvern-Ø]vP ment]nP

-Ø(©)-ment(N-©)

Before such structures can be said to lead to the cohering/non-cohering distinction, DM needs
an additional tool; a syntactic theory of cyclicity, such as one that includes phases (Chomsky
1999; 2008). A phase-based account of cyclicity holds that certain syntactic heads trigger the
transfer of morpho-syntactic structure to the interpretive interfaces. The default assumption in
such a framework is that these interpretation-triggers (phase heads) send the domain to be
interpreted to both interfaces, Logical Form (LF) and Phonological Form (PF), simultaneously,
as in the following derivations of (9a,b) in (10a,b).8 I follow the basic DM proposals that (i) roots
are acategorial, and (ii) category-determining derivational morphemes (the heads of vP, aP, nP)
are phase heads ( 5 the edge of a phase).

(10) a. aP b. nP

a vP                n

parent          al              ment

v
govern          Ø

In (10a) the categorizing -al is interpreted with the root parent, as it is the first (and only) cyclic
head in the derivation. In (10b) the first categorizing head is also spelled out with the root. Here,
as the v head is phonologically null, only the string govern is interpreted at PF in this first phase.
In the second cycle of interpretation, -ment is interpreted.

8See Marušic (2005), Newell & Piggott (2014), and d’Alessandro & Scheer (2015) for different ideas of how non-
isomorphy between LF and PF could be achieved.
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Phase heads and their behaviour have been subject to much debate, and the current
state of affairs regarding the status of phase heads in the derivational domain is as
follows (the inflectional domain (v(oice)P, CP, DP) will not be treated in this article).
The root and the first phase head that combines with it are interpreted together (along
with possibly other non-phasal material not considered here (see Embick 2010). Various
research programs have converged on the proposal that first-phase heads are spelled out
with their complements, contra the proposal of Nissenbaum (2000), and Chomsky
(2001b) that all phase heads send their complements to PF and LF. Marantz (2013 and
previous work), Marvin (2002; 2013), and Arad (2003) demonstrate that roots cannot be
semantically interpreted if they are not categorized.9 Embick (2010) argues that evidence
from allomorphy forces the conclusion that phase heads trigger interpretation of their
complement iff it contains another phase head. Newell (2009) also argues that deriva-
tional phase heads will spell out with their complements. I argue there that this is due to
a lack of feature checking (and subsequent lack of movement to the periphery of
derivational domains) of the type that is seen in the functional domains (e.g. Wh-movement
to the specifiers of v(oice)P and CP). The features of category-defining heads are valued,
therefore there is no reason to delay their interpretation upon completion of the phase. Sve-
nonius (2004) argues that phases are unified domains (along the lines of the Prolific Domains
proposed by Grohmann 2003), and that only the merger of a morpheme that is not a member
of a particular domain can indicate to the computational system that transfer to the interfaces
is called for. So, upon the construction of, say, a verbal domain v, the merger of a non-verbal
head a would trigger the spell out of v in its entirety. All of this research converges upon the
conclusion that first phase heads are local to the root (they are inside the phonological and
semantic domain of the root) and that each subsequent phase head will be interpreted outside
of this first phase. Therefore, in a derivation of the syntactic structure [[[[√] v ] n] a] (e.g.
govern-Ø-ment-al), the interpretive domains at PF and LF will be [[[√v ] n] a].

These cyclic domains entail that, as stated above for the derivation of (10a), a suffix that
determines the category of the root, being the first phase head, will fall within the
phonological cycle of the root. This automatically gives us its cohering behaviour, as there is
no derivational (or representational) boundary between the root and its categorizer. All
members of a phonological string that enter the phonology at the same time will be treated
as a unit (a single linearized string of segments or autosegmental parts thereof). In (10b),
the overt suffix, being the second phase head, will be interpreted separately from the root
leading to its non-cohering behaviour; it is parsed in a different cycle from its base of
attachment and therefore the default interpretation is that it forms a separate phonological
domain. In this case, the segments within the second phase will be linearized in relation to
each other, before the entire second phase is linearized to the right of its base of attachment.
This type of derivation also allows for an analysis of ‘dual-affiliated’ affixes. Aronoff (1974;
1976), Siegel (1977), Selkirk (1982), Giegerich (1999) (among others) have demonstrated
that many non-cohering affixes have both cohering and non-cohering behaviour, as do
some affixes traditionally classed as cohering. This Level-ambiguity can be exemplified by

9Marvin (2002) explicitly denies that initial phase heads are interpreted with their complements, but her derivations belie
the fact that they are.
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the stress-affecting (11a) vs. stress-neutral (11b) behaviours of -able (see also Berm�udez-
Otero 2015).

(11) a. kɔ́mpɹəbl ̩10 ‘comparable; similar’
[compare√-able(©)]aP

b. kəmpɛ́ɹəbl ̩ ‘comparable; able to be compared’
[compare√-Ø(©)]vP -able(N-©)]aP (cf. comp�are)

The two morpho-phonological behaviours of -able fall out of a system where this affix may
merge to either an acategorial root (11a) or to a verb (11b). Within CVCV we can see that in
(11a) the vowel of the affix is present in the first cycle and able to govern the preceding vowel,
indicated with the upper arrow in (12a). The lower arrow represents intra-constituent gov-
ernment between consonants that form a licit onset-onset sequence (a complex onset in
traditional accounts of syllabification). In the case of the intra-constituent government in
(12a), this renders V4 invisible to V3, allowing the latter to govern, and suppress, V5.
Assuming the final syllable of -able to be extrametrical, the stress algorithm of English will
only permit initial stress in (11a), as (kɔ ́mpɹə/kɔ ́mpɹ)̩ is the only possible foot that can be
created over this melodic string. Note that in English empty vocalic positions are not always
considered when computing the number of syllables to be footed (for the parametrized
behaviour of empty nuclei see, for example, Kaye 1995; Scheer 2004; Scheer & Szigetv�ari 2005;
Faust & Ulfsbjorninn 2018).

10An anonymous reviewer points out that this derivation has two possible pronunciations: kɔ ́mpɹə̩bl ̩ (i) and
kɔ ́mpɹəbl ̩ (ii) and that they must both be derivable within a single cycle. This is not problematic for the
current analysis. Given a CVCV structure, the melodic material (specifically the sonorant consonant) may
be linked either to a vocalic (i) or a consonantal (ii) position. Variation is not unexpected here. A
sequence of two empty vocalic positions, as in (ii), is normally banned within Government Phonology
but is licit iff the consonants on either side of the second empty position increase in sonority/ constitute
a true onset cluster.

(i) C V C V C V C V C V
j j j j j j j j j j
k ɔ m Ø p ɹ Ø ə b l

(ii) C V C V C V C V C V
j j j j j j j j j j
k ɔ m Ø p Ø ɹ ə b l

How this variation comes about depends on one’s view of syllabification and/or storage. If syllabification (linking to C
and V slots) occurs online, then the above distinctions may be due to statistical variation or social differences like
register. If syllabification is stored underlyingly after the first parse of any particular cycle (as in the Government
Phonology literature, or Stratal OT’s notion of Level 1-storage) then each of the above pronunciations must be stored,
and any speaker may have one, the other, or both in their lexicon. Note that Berm�udez-Otero (2013) argues that
storage of a stem-based form (classically termed a Level 1 form) does not negate the need for online, synchronic stem-
level phonology.
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(12)
a. C V6 C V5 C V4 C V3 C V2 C V1

| | | | | | | | | | |

k m Ø p Ø b Ø l Ø

b. C V1 C V6 C V5 C V4 V3 C V2 C V1

| | | | | | | | | | | |

k m Ø p e Ø b Ø l Ø

ee

ee

r

r

In (11b) the final pronounced vowel in compare is stressed (its stress/length is not represented in
(12b)). Notably, the pronounced vowel in V5 in (12b) will govern and supress V6. After the
computation of government/stress in the verbal domain, -able will be suffixed. As this affix
contains no floating segments, it will not interact with or modify the syllabification of compare.
As the initial syllable of the affix is too small to be footed on its own, it will not attract stress.
Each cycle is computed separately in the phonology. We can think of this as the simplest option:
the first cycle does not need to be reassessed by the phonology, so it will not be. Nothing more
need be stated to give the cohering vs. non-cohering behaviour of this type of affix. No actual
representational phonological boundaries are inserted. These derivations also mirror a semantic
pattern that has been noted in the literature (for example, Kiparsky 1982; Arad 2003; Marantz
2001, 2007; 2013); the cohering -able combines with the root to give a non-concatenative
reading, while the non-root-attaching, non-cohering -able’s meaning is purely concatenative. In
§4 we will return to the semantic predictions of a DMþPhase analysis, offering further support
for the phonological analysis to come in §2.

A note here on the Phase Impenetrability Condition (PIC) (Chomsky 2001), presaged in the
phonological literature as the preservation of metrical structure (Kiparsky 1979) or Strict Cyclicity
(Kaye 1995), is necessary. It has been widely demonstrated in both the syntactic and phonological
literature that inner cycles become, in certain ways, invisible to further computation. In the
syntactic literature on Phases, it is proposed that domains that are sent to PF are no longer
accessible to syntactic operations; that they are frozen (Chomsky 2001; Uriagereka 1999, and
subsequent work in the field). In the phonological literature, this freezing-effect has been
appealed to in different ways, some derivational (e.g. The Strict Cyclicity of Kaye (1995), the
Russian Doll theorem of Berm�udez-Otero (2015)), some representational (e.g. The Prosodic
Hierarchy, wherein rules apply, for example, only within a Phonological Word but not at the level
of the Phonological Phrase). However, it is also abundantly clear that phonological representa-
tions and derivations are not subject to the same restrictions as are their morpho-syntactic
counterparts. Operations like infixation, for example, have been demonstrated to cross cyclic
boundaries, therefore modifying the output of a previous cycle of interpretation, contra the PIC.
In fact, the status of the PIC has been argued to be epiphenomenal not only in the phonology, but
also in the morphology and in the syntax (Boškovi�c 2007, 2014; Embick 2014; Newell 2017). It is
therefore taken as given here that phonological representations that are the output of a cycle/
phase of interpretation are not modified unless the requirements internal to the phonological
module necessitate it, but that previous phonological cycles may undergo any phonologically
justified modifications. The specifics of when they may be modified are taken up in §2.
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We return now to the question of morphemes that fall within or outside of the first phase. If
all cohering affixes were affixed within the first cycle, and all non-cohering affixes affixed within
the second cycle, and if syllable and foot construction were limited to applying to cycle-internal
segmental material, then the floating vowel proposal in §1.1 would be superfluous. However, the
distinction between the cohering and non-cohering patterns cannot be strictly due to whether an
affix is or is not interpreted within the first phonological cycle, as amply argued in the literature
critical of Lexical Phonology (Fabb 1988; Halle & Vergnaud 1987; and especially Plag 1999,
among others). In these works, is it shown in great detail how individual affixes have selectional
restrictions that are distinctly separate from their phonological behaviour. Specifically, as
pointed out in Lowenstamm (2014), DM and phases, like LP, makes the wrong predictions for
the phonological computation of Level 1 affixes that are not merged directly to a root (within the
first phase). These criticisms are the subject of the following section.

1.2.1. DM and cohering affixes. The DMþPhases framework presented in §1.2 only derives
the correct output when a cohering affix is closer to the root than a non-cohering affix (13), or in
the case of stacked non-cohering affixes (14) if we allow for the first category-defining head to be
null.

(13) [[par�ent-al]aP -ly]advP ‘in a way characteristic of being parental’
√-al(©)-ly(N-©)
pparent�ally

(14) [[[g�overn-Ø]vP ment]nP less]aP ‘the state of lacking a government’
√-Ø(©)-ment(N-©)-less(N-©)
pgovernm�entless

The problematic cases are ones where cohering affixes are attached outside other cohering af-
fixes (15) or outside non-cohering affixes (16).

(15) [[subject-ive]aP ity]nP ‘the state/property of being subjective’
√-ive(©)-ity(©)

(16) [[[govern-Ø]vP ment]nP al]aP ‘pertaining to a government’
√-Ø(©)-ment(N-©)-al(©)

In these cases, as clearly laid out in Lowenstamm (2014), the phonology tells us that each
cohering morpheme is within the stress domain of the base to which it attaches, contra the
DMþPhases prediction that all outer phase heads should be interpreted separately from their
complements. In (15) the suffix -ive affects the position of stress on its base, and is therefore
demonstrably cohering (s�ubject > subj�ective). And, counter to the predictions of a strictly phase-
based account of interpretation, the second, outer affix -ity in (15) also affects the position of
stress on its base (subj�ective > subject�ıvity). This same unexpected effect of an outer phase head
on the phonology of an inner domain occurs in the derivation of governm�ental (16) (cf. g�overn >
g�overnment). In both cases the prediction is that -ity and -al should behave like non-cohering
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affixes; interpreted in a separate domain from their base and having no effect on stress
placement.

The challenge here is to reconcile the proposal that DMþPhases accounts for the phono-
logical and semantic isomorphism seen in (11) with the fact that it makes the wrong phono-
logical predictions in cases like (15) and (16). In the next two sections, we will begin to meet this
challenge by clarifying two behaviours of non-cohering affixes

1.2.2. Phases, extrametricality, and floating vowels. To solve the above problem, we must
first consider the pattern in which the phonological behaviour of affixes is levelled when they are
attached directly to the root. Recall the DMþPhase-based predictions for interpretive cycles
discussed in §1, repeated below as (17).

(17) Interpretation of the syntactic structure [[[[√] v ] n] a] gives the following interpretive
domains: [[[√v ] n] a]

It is well known that some non-cohering affixes behave as cohering affixes when attached
directly to a root (Giegerich 1999; Marvin 2002; Berm�udez-Otero 2015), as predicted by (17).
Arad (2003), Marantz (2007; 2013), Bobaljik & Wurmbrand (2013), Bobaljik & Harley (2017),
and related work in DM have argued that root-attached morphemes are also local to the root for
the purposes of allomorphic selection and semantic idiomaticity. Marvin (2002), Arad (2003),
Newell (2009), and Embick (2010), among others, have demonstrated that root-attached
morphemes are local to the root for the purposes of phonological rule application. These non-
cohering affixes always behave phonologically like cohering affixes when affixed to the root
(Recall the discussion of comparable above; zero morphemes will intervene between a root and a
non-cohering affix and also may have a semantic impact). The opposite is also true. Remember
that non-cohering affixes (affixes that display ‘Level 2’ behaviour at least some of the time) never
behave like cohering affixes except when they are merged to a root (3iii). This pattern is a knock-
down argument against the proposal that English speakers have, for example, two -er affixes, one
cohering (18a) and one non-cohering (as indicated by the deletion of the unsyllabifiable [g] in
the first cycle of (18b)).

(18) a. philosopher [phi(l�oso)<pher>] (pphilosoph)
b. signer [[si–gn] er] (cf. [signal, signature])

If the -er in (18a), or any other ‘cross-listed’ affix, had a ‘Level 1’ lexical diacritic, or
more than one affix-specific co-phonology, we would expect this ‘Level 1’ affix, like other
‘Level 1’ affixes, to be able to attach outside other affixes and retain its cohering
behaviour. Fabb (1988) proposed that very few affixes in English actually stack, but Plag
(1999) demonstrated that there are many more possible combinations than originally
considered by Fabb, and therefore one might expect at least one example of the ‘Level 1’
version of a cross-listed affix to be affixed farther from the root than its ‘Level 2’
counterpart. This is never the case for ‘cross-listed’ affixes. For example, the agentive
nominal morpheme -er is permitted outside of other affixes, but in these cases, it only
ever has non-cohering behaviour.
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(19) a. [[[sign]√ al ]n Ø ]v er]n →

b. [[s�ıgnal] er] (psign�aler)

As -er is monosyllabic and nominal, and as the final syllable in nominal domains in English is
normally extrametrical, it has no effect on the position of stress in (19b) making its non-
cohering nature difficult to discern. If we look at examples where -able is affixed outside of
another affix, however, we can clearly see that it categorically displays non-cohering behaviour
in this position.11

(20) a. [[[sign]√ al ]n Ø ]v able]a →
b. [[s�ıgnal]u able]u
c. p[[sign�al]u able]u

This pattern, where affixes with purported cross-listed behaviour never behave as though they
are cohering outside of another affix, is predicted if all affixes that merge directly with a root are
interpreted in the same phase as the root and that this fact is the only motivation for the
‘unexpected’ inclusion of a non-cohering affix within the phonological domain of its base. There
is no need here to appeal to particular phonological strata or co-phonologies.

Importantly, this calls into question the need to lexically-specify the phonological behaviour of
affixes or strata at all. The behaviour of non-cohering affixes is exactly what is predicted by the
DMþPhases framework. Root-attached affixes behave differently from outer affixes due to the cyclic
nature of syntactically-driven phonological (and semantic) interpretation (17). The problematic data,
as mentioned above, is due to the cohering affixes that are merged outside of other affixes but still
behave as cohering. In this section, we have rid ourselves of the need for diacritic marking of cohering
and non-cohering affixes and/or SOT-type distinct phonological strata for stress assignment.

1.2.2.1. The domain of main stress: extrametricality. Before going into the divergent
phonological behaviour of cohering affixes, it is important to note that the status of non-
cohering affixes as those that are not included in the domain of main stress assignment in
English is false (Giegerich 1999). This is evident when one looks at affixes that may display
cohering and non-cohering behaviour at the same time. Examples this type of affix are -ology,
-ography, -ee, and -ese.12 In (18b) we saw that non-cohering affixes are affixed outside the cycle

11Remember from fn. 2 that long words suffixed with -able where stress does shift (int�ensifỳ → int�ensif�ıable) are argued
to not be counter-examples to this claim.

12This is also true of -ique, and -esque. These affixes have a lexically specified accent under the present account. This
lexical specification can be seen as an exemption of the final consonants of these affixes from extrametricality (as
necessary to account for the stress system of non-derived adjectives and verbs). Within a strict-CV account, this is
tantamount to the proposal that the final empty nucleus/nuclei is/are considered for purposes of footing, affording the
affixes a size suitable for the assignment of stress (see Scheer & Szigetv�ari 2005 for further discussion of extrametricality
in CVCV Phonology).

(i) C V C V C V (ii) C V C V
j j j j j j j j j j
Ø ɛ s Ø k Ø Ø i k Ø

The structures in (i) and (ii) allow for these two affixes to be subsumed under the account of affixal stress on -ology
etc., immediately below.
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containing the root and are therefore not present at the point of phonological interpretation of
the root. This leads to final cluster simplification in the clusters mb, ng, and gn in English. These
clusters are not repaired when the root containing such a sequence is affixed with a morpheme
which is interpreted in the same cycle as the root, as in signal, bombard etc. In such derivations
the final consonant of the cluster has the opportunity to be syllabified as the onset to the initial
vowel of the suffix and no deletion occurs.

(21) a. signal, malignant (cf. si–gn, mali–gn)
b. bombard, Thumbelina (cf. bom–b, thum–b)
c. younger, longer (cf. youn–g, lon–g)13

Importantly, the affixes -ology, -ography, -ee, and -ese may behave as non-cohering affixes with
respect to cluster resolution.14

(22) a. wom–b�ology, wom–b�esque ‘the study of wombs, like a womb’
b. gan–g�ography, gan–g�ese ‘a book on gangs, the language of gangs’
c. kin–g�ology, kin–g�ee ‘the study of kings, someone who has been

kinged (as in checkers))’

These same affixes may show the same non-cohering behaviour with regard to final sonorant
syllabification. Syllabic consonants before -ology, -ography, -ee, and -ese are not (re)syllabified as
onsets to the following vowel.15

(23) a. puzz[l]̩�ology, puzz[l]̩�ese ‘the study of puzzles, puzzle-speak’16

b. butt[n]̩�ography, butt[n]̩�ee ‘a treatise on buttons, an item buttoned’
c. butt[ɹ]̩�esque, flatt[ɹ]̩�ee ‘like butter, one who is flattered’
d. bloss[m̩]�ese, bott[m̩]�ography ‘language of flowers, a book on bottoms’

This pattern is exactly that argued for in Marvin (2002) (following Chomsky & Halle 1968) as
being indicative of non-cohering affixes. In the first phase, the final sonorant C is not followed
by a vowel, and so is treated as syllabic in accordance with the phonotactic requirements of

13Berm�udez-Otero (2012) shows that -er must be non-cohering/Level 2 except when it conditions allomorphy (e.g. better).
He argues that because final C-deletion is not 100% predictable (stronger vs. wronger) the output form of the root in
stronger must be derived via allomorphy (not phonology), meaning that the -er is inside the phonological/allomorphic
domain of the root (the literature on allomorphy argues for such locality, see Bobajik & Wurmbrand’s (2013) Domain
Suspension). So, as Berm�udez-Otero says, in younger and stronger, -er must be inside the first phonological cycle; when
-er conditions allomorphy (whether it be in the case of bet in better or strong in stronger) it will always behave as root-
adjoined.

14As pointed out by an anonymous reviewer, these affixes are cohering when affixed to a root (e.g. desi[g]nee). This is
exactly what is predicted under the cyclic account of non-cohering affixes presented in the last section.

15The patterns in (22) and (23) do not occur in words affixed with -ique, as -ique only affixes to certain bare roots. It
does, as predicted, occur in words affixed with -esque, such as gan–gesque ‘like a gang’ and puzz[l]̩esque ‘like a puzzle’.

16Approximately half of the speakers consulted offered puzzology rather than puzzleology when asked to create this word.
This follows if some people have a ban on multiple laterals in the same phonological domain discussed in Raffelsiefen
(1999), but cannot explain why no speakers considered bottology rather than bottleology to be grammatical.
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English (24a). When a V-initial, root-attached affix is available in the same phase as the
sonorant, it is syllabified as an onset (24b).

(24) a. [[[twinkl]√ Ø ]v ing]n → twin.k[l]̩.ing ‘act of twinkling’
b. [[twinkl]√ ing]n → twin.kling ‘a short moment’ (Marvin 2002)

Importantly, the affixes in (22) and (23) attract main stress (but do not affect the stress of their
base, making their behaviour indicative of ‘Level 2’ affixation according to Giegerich 1999, 27),
even though it is clear from the syllabification data that they are non-cohering. The property of
attracting stress, Giergerich notes, has been wrongly attributed to cohering affixes. The key to
why these non-cohering affixes attract stress is their phonological size.

As noted in (7), English stress patterns are affected by a lexically-specified pattern of
extrametricality. If we take all of the non-cohering affixes (from Mohanan 1986; Halle &
Vergnaud 1987; Fabb 1988; Lieber 1992) as containing a final extrametrical syllable (the final
overt vowel and all that accompanies it) this leaves nothing to be footed in (25).

(25) -<ness>, -<ment>, -<hood>, -<less>, -<ful>, -<y>(adj), -<ly>, -<al>n,
-<ing>, -<ed>, -<er>, -<some>, -<en>, -<age>, -<ish>, -<ist>, -<ism>,
-a<ble>17,18

The only affix in this list that retains a non-extrametrical nuclear element is -able, but, as English
has a word-minimality requirement for lexical (as opposed to functional) stressable domains, the
remaining short vowel is unfootable.19 As there is nothing to build a foot on in any of the non-
cohering morphemes above, and assuming foot structure (or a head-dependent relationship
between two morae/vowels) is (i) a prerequisite for determining the placement of stress, and (ii)
does not span a cyclic/phase boundary, the presence of these affixes will obviously not enable
stress-shift (see Newell & Piggott 2014 for identical requirements in Ojibwe). The final foot in a
word affixed with any suffix in (25) will be within the base to which said morpheme is attached
(e.g. (�edi)<t>-a<ble>).20

17Exceptions here are affixes like -like and -wise whose diphthongs (dubbed semi-suffixes in Raffelsiefen 2015, following
Marchand 1969), being long like the vowels in -ee and -ese, should attract stress. See Dalton-Puffer & Plag (2000) and
Bauer et al. (2013) for a discussion of this type of derivation and why it cannot be compounding, despite the compound
stress pattern on words like h�omelike and p�airwise. -eer and -(e)teria also attract stress and should behave like -ology
etc. with regards to cluster repair and sonorant syllabification (Siegel 1974, 179), but I have found no appropriate
contexts in which to test them. To my mind, nonce words like bottleer and bottleteria contain syllabic [l]s, as predicted.

18This analysis obviously owes much to Hayes (1982). For Hayes, the entire affix was deemed extrametrical. This is firstly,
unnecessary, as we can account for the behaviour of these affixes with the same extrametricality tools we use for
underived words, and secondly, it is anti-modular and therefore incompatible with a framework that holds that
morpho-syntax and phonology are separate systems.

19I use the term foot here as shorthand for any system which groups syllables into Strong and Weak alternating units.
20Berm�udez-Otero (2018b, 116) notes that the initial schwa of -able is also ignored for stress purposes. Stress will fall on
the preantepenultimate syllable in the case of a light antepenult (e.g. ind�ubitable). This may indicate that the final
syllable, headed by a consonantal nucleus does not count as a final syllable head for the purposes of extrametricality
rendering the entire suffix extrametrical. A purely representational phonological account of this is left for future work.
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The affixes -ology, -ography, -ee, and -ese, on the other hand, are all non-cohering affixes that are
large enough to be footed even given final syllable extrametricality. The first two in this list are tri-
syllabic,21 the second two contain long vowels. The doubly-linked nature of these long vowels ensures
that they are subject to geminate integrity (Kenstowicz & Pyle 1973; Suh 1997; Honeybone 2005), and
therefore the final syllable cannot be made extrametrical in these cases, although the final consonant
might be. In CVCV long vowels are not linked to adjacent Vs, as VV is an illicit structure on the timing
tier, but rather straddle a C position. The representation of -i: is therefore bi-syllabic, as in (26b).

(26) -( l )<d i>, ( gr )<fi>, ( :), ( :)<z>

|

Therefore, even when these affixes are not root-attached, they will contain enough structure to
force the re-application of the MSR, which ensures that main stress falls on the rightmost foot in
a word, as in (27).22

(27) a. [[[gang]√ Ø ]n → (PF) (gǽ)<ŋ>
b. [[[g�ang]√ Ø ]n ology]n → (PF) (gæ̀)<ŋ>(ɔ́lə)<dʒi>

‘the study of gangs’

The phonological output in (27b) requires some discussion. In (27a) we see the output of the first
morpho-syntactic phase, which is sent to PF to undergo Vocabulary Insertion and subsequent
phonological operations. gang is footed, and stressed in accordance with the MSR. In (27b) we see
the structure of the second morphosyntactic phase, and its phonological output. Here the suffix
-ology will undergo phonological interpretation first, as the Vocabulary Insertion of this morpheme
introduces new melodic elements. These segments will undergo syllabification and footing exactly as
did the segments in gang on the first cycle. The ‘old’ structure built around gang will not be modified,
as there is no phonological motivation to do so. It is evident that there is no re-syllabification of the
final consonant of gang, as [ŋ] is an illicit onset in English and we also have the possibility of

21Each of these morphemes may be, of course, analysed as bi-morphemic, if the -y is taken to be a cohering nominal suffix
meaning ‘action or occupation associated with X’. If we bisect them this way, they become a non-issue. -o<logue> and
-o<graph> can be added to the list in (26). Their behaviour after affixation of -y then falls under the discussion in the
following section. The reason that these affixes are treated in the list of monomorphemic affixes here is that their stress-
attracting nature has been used to motivate their membership in the group of ‘Level 1’ affixes (Mohanan 1986), and
some examples do not readily allow segmentation; the -y-less forms are non-attested (e.g. plexicograph, pclimatologue).
Additional evidence for the cohering behaviour of -ology and -ography (as evidenced by the pronunciation of the [n] in
hymnology) falls out of the fact that - ology and -ography may both be affixed to roots (as evidenced by the bound root
bases of phonology and biography). Therefore, under an alternate bi-morphemic analysis, -olog-y and -ograph-y are
identical to any other stress-attracting Level 2-Level 1 sequences, like -ment-al in governmental. Neither -ologue nor
-ograph is inherently cohering. They allow for a syllabification of final sonorants that belies their non-cohering status
and do not affect stress (when not affixed to a bound root), but will have Level 1 behaviour when root-attached.

22This article leaves aside the question of stress retraction (e.g. Liberman & Prince 1977). It, under any account,
necessitates extra machinery. The account herein will not meet any issues with accounting for retraction that is not
encountered in any other analysis.
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inserting a glottal stop in the empty onset position preceding the suffix even when an overt con-
sonant precedes it ((gæ̀)<ŋØ>(ʔɔ́lə)<dʒi>). The [ŋ] in gang therefore retains its extrametrical status. It
is important here to note the distinction between coda consonants in traditional syllabic theories and
in CVCV. Codas, strictly speaking, do not exist in a CVCV framework, where every consonant is
followed by a vocalic position. What are labelled as codas are in reality consonants that are followed
by an unpronounced vocalic position. This position, in the case of (gæ̀)<ŋØ> is not occupied by the
initial vowel of (ɔ́lə)<dʒi>, as this initial vowel is not floating. That the initial vowel of (ɔ́lə)<dʒi> is
linked to a V position of its own implies the presence of a preceding empty C position. Therefore,
the [ŋ] in (gæ̀)<ŋØ>(ɔ́lə)<dʒi> does not sit in the onset of the following syllable (28).

(28) C V C V C V C V C V
j j j j j j j j j j
g æ ŋ Ø (ʔ) ɔ l ə dʒ i

This is exactly the type of structure proposed to underlie word-final multi-morphemic clusters
in English. Kaye (1995) proposes that exceptional clusters such as those found in [si:pt] ‘seeped’
are pseudo-clusters, in that they are in reality a sequence of two onsets.

(29)
| | | | |

In (29) pt, unlike in the pr sequence in (11a)’s kɔ́mpɹəbl ̩ is not a possible onset cluster in English.
The null vocalic position that falls between p and t is therefore not governed via Infra-segmental
Government. Recall that in the CVCV version of Government Phonology null vowels may be
found (i) interior to onset clusters, (ii) in a syllable preceding a full (pronounced) vowel, and (iii)
in the final position in a phonological domain (Final Empty Nuclei (FENs)). In (29) the null V in
V2 satisfies neither (i) nor (ii). It does, however, satisfy (iii) if one considers the cyclic application
of phonological rules/operations. The Tense morpheme -ed in English is parsed in a separate
cycle from regular verbs. Therefore, seep and -ed constitute separate phonological domains, and
each domain may licence a FEN. In (29) the null vocalic position following [ŋ] is also a cycle-final
FEN. This proposal helps clarify which domains must be referenced when speaking of phono-
logical ‘peripherality’; the same domains that licence FENs in Kaye (1995) licence extrametrical
structure (for more on this link see Faust & Ulfsbjorninn 2018). In Hayes (1982) the Peripherality
Condition determines the placement of Extrametrical items and is relativized to stress domains.

(30) Peripherality Condition:
[X][þex] → [-ex] / ____Y]D
Where Y ≠ Ø and D is the domain of stress rules (Hayes 1982, 270)

In the above formulation of the Peripherality condition, if D were taken to be the word, then the
phonological representation in (29) would be illicit. Roca’s (1994) revision of the peripherality
condition, however, gets the domains right for FEN licencing and extrametricality. He proposes
that “Extrametrical elements must be peripheral in their domain.” (213) (for additional work on
peripherality see Harris 1983; 1993; Milliken 1988; Clements 1990; 1997; Hayes 1995).
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(31) Revised Peripherality condition:
[X][þex] → [-ex] / ____Y]D
Where D is the phonological output of a cycle/phase

The formulation in (31) specifies the cyclic nature of the pertinent domains referred to in Roca.
Therefore, the output of any phonological cycle may contain licit edge-elements (FENs/extra-

metrical melody). We can then conclude that only when a phonological element is exceptionally
merged inside the phonological domain that is the output of a previous phase will the FENs or
extrametrical elements determined at the first phase be impacted; if a phonological element is merged
into the right-edgeof adomain, any element to its left is no longer at the right edge. If, on theotherhand,
the output of the secondphase does not interact (e.g. through syllabification)with the output of thefirst
phase, the structural output of the first phase will persist. This is what allows for the sequence of two
FENs in (29); each FEN is at the right-edge of a cyclic domain ([[seepvP]edTP]). It is here where we see
the type of effect that led to Kaye’s (1995) formulation of Strict Cyclicity. Elements inside a previously
interpreted domain will, unless forced by a specific phonological requirement, not be altered on a
subsequent cycle. This, I argue here, is not due to any ‘condition’ on derivations. This is due to a
phonological inertia that has beenpreviously noted byMcCarthy (1988). Toparaphrase the latter, if the
environment for the application of a phonological rule is met, then the rule will apply. In neither (28)
nor (29) is there any motivation for the application of resyllabification. Extrametrical structure and
FENs are therefore permitted in their structural outputs andnoviolation of thePeripheralityCondition
occurs.We will see how the account of cohering affixes below in §2.2 brings to light how liaison affixes
will force a violation of the Peripherality Condition in a way that affects syllabification, footing, and
stress placement. First through, we will finish this section with a demonstration of how a sequence of
non-cohering affixes results in the emergence of multiple domains, which may each contain extra-
metrical elements. This in turn leads to a phonological output structure that could not result in the shift
of stress to the right. Consider the derivation of governmentless below.

(32) a. [[govern]√ Ø ]v → (gʌ ́vɚ)<n>
b. [[[govern]√ Ø ]v ment]n → (gʌ́vɚ)<n><mənt>
c. [[[govern]√ Ø ]v ment]n less]a → (gʌ́vɚ)<n><mənt><ləs>

The CVCV structure of (32c) is the following (33). Note that, as pointed out in Raffelsiefen
(1999; 2015), the C-initial affixes have no motivation to be syllabified with the previous domain
(domains below are indicated by dashes as an expositional device only, extrametrical elements
are bolded).23 As all nuclear elements outside of the first domain are extrametrical, and therefore
invisible to the footing or stress algorithms; the environment for stress shift is not met.24

23This is also the case for any V-initial affix that begins with a vowel that is not floating, a pattern not accounted for in
Raffelsiefen (1999). As the final C of the first phase and the initial V of the second phase will not be in the same
phonological domain, no refooting will occur. In (i) stress does not shift, as lone [ə] is unfootable.

(i) C V C V - C V C V C V
j j j j j j j j j
s ɪ ŋ Ø Ø ə b Ø l Ø

24Note that final coronal Cs in Germanic clusters exhibit a specific distribution that allows for the licit sequence of two
empty nuclei in the representation of ‘ment’ (Scheer 2004: 425–426).
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(33) C V C V C V C V - C V C V C V - C V C V
j j j j j j j j j j j j j j j j j j
g ʌ v ə ɹ Ø n Ø m ə n Ø t Ø l ə s Ø

This account of the lack of stress shift upon affixation of non-cohering affixes crucially does not
reference any lexical diacritic specific to this class of morphemes, and does not appeal to any
particular strata for the application of stress rules. What we see here is the default case, as
predicted within a DMþPhase analysis of phonology. That (most) affixes are equipped with final
extrametrical syllables is the only lexical specification we need to account for this pattern, a
specification that is necessary independently of the ‘Level 1(Stem)/Level 2(Word)’ debate.

In the following section, we will see that a liaison account of cohering affixes in English will
allow for an elegant account of the distribution of cohering affixes. It will predict that their
phonological behaviour will result in outputs that are non-isomorphic with their morpho-
syntactic structure, meeting the challenge of how to reconcile a DMþPhases morphosyntactic
computation with the seemingly problematic phonological non-isomorphism.

2. COHERING AFFIXES ALL BEGIN WITH FLOATING VOWELS

The above sets the stage for the current novel analysis of cohering affixes. The question is, if
morpho-lexical diacritics or strata are undesirable, and definitely unnecessary to account for the
behaviour of non-cohering affixes, can we do away with them in an account of cohering affixes
as well? As previewed in the introduction, the answer is yes. It is proposed here that all cohering
affixes begin with floating vowels. Note that all cohering affixes begin with a vowel.25

(34) Level 1 affixes
-ala, -ic, -(at)ion, -ous, -astic, -y(noun), -an, -ant, -ance, -ity, -ive, -oid, -ite, -on, -ode,
-ide, -i26

The floating-vowel analysis automatically gives us the universally cohering nature of these af-
fixes. Cohering affixes merged directly to a root will behave just as non-cohering affixes do; there
is no ‘class distinction’ between affixes in the first phonological cycle. A cohering affix attached

25Affixes that begin with consonants that are traditionally classed as Level 1 will be dealt with in §2.2. The one exception
to the generalization that all Level 1 affixes begin with vowels may be -en [n]. This is not a true counterexample though,
as this sonorant consonant patterns as a nucleus, as discussed below.

26The weak stress retractors -oid, -ite, -on, -ode, -ide, -i attach almost exclusively to bound roots, making it difficult to
determine whether they are ‘Level 1’ or if they always emerge inside the first phonological cycle. The strong retractors
-ate, -ary, -ade, -ote, -ine (e.g. v�olunt�ary) and the long retractors -ene, -use, -ide, -ize, -ify(k), -ory, ite, -ative
(hall�ucinat�ory), not included in this list, need additional machinery in any account to explain why, in words to which
they affix, main stress does not fall on the rightmost stressed syllable. Liberman & Prince (1977, 276) note that
“retraction in complex words is largely controlled by suffix type, but admits of considerable lexical variation, partic-
ularly among the less productive morphological categories”. An anonymous reviewer points out that the less productive
of these retractors are ‘Level 1’. Assuming they mean root-attaching, then this is just the environment where lexical
exceptions are predicted to occur. Exceptions must be admitted in any theory, the first cycle of interpretation being the
most likely to become lexicalized. See Berm�udez-Otero (2013; 2018a) on why this lexicalization does not obviate the
need for the application of regular phonological rules/constraints at ‘Level 1’.
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outside a non-cohering (or another cohering) affix will have the effect of masking the phono-
logical boundary between the two. In the first and second phases of the derivation of a word like
governmental, the non-cohering affix -ment will not incorporate into the phonological domain
of govern as it contains no floating segments. The extrametricality of -ment explains the lack of
stress-shift (35a). Upon interpretation of the third phase, containing -al, the floating vowel of
this affix will force the merger of the phonological domains of -ment and -al. The domain of
govern remains unaffected (35b). In a rule-based phonological framework (RBP) where rules are
triggered when their structural conditions are met, we can account for this merger by proposing
a rule of vowel association: an unassociated vowel will link to an empty CV unit within its
base.27 In an OT framework the realization of melody would need to outrank the ban on cre-
ation of new relations between segments in the output (FAITH-seg >> DEP-association line).

(35) [[[[govern]√ Ø ]v ment ]n al]a

C V C V C V C V C V
| | | | | | | | |
Ø n Ø m n Ø t Ø

C V C V C V C V
| | | | | | |
Ø n Ø Ø t l Ø

What is crucial here for the stress algorithm of English is that upon association of the vowel of
-al with the final empty vocalic position associated with -ment, the latter is no longer final
within its domain according to the Revised Peripherality Condition (indicated with a lack of
bolding in (35b)). The two affixes have merged their phonological structure, and therefore it is
only the final syllable of this merged domain, namely [təl], that can be marked as extrametrical
(35c). Within either an RBP or an OT derivational system this overriding of the extrametrical
status of [mɛnØ] is statable as a restriction on output structure, as in pEσ (no extrametrical
syllables may precede a pronounced syllable upon computation of a domain). In OT this
constraint would have to be ranked higher than a constraint on Faithfulness to underlying
extrametricality. In RBP this constraint would be applied across-the-board. Within CVCV
Phonology, if extrametricality can universally be linked to the presence of empty nuclei (as in
Scheer & Szigetv�ari 2005) then it is clear that the association of a vowel to a FEN’s vocalic

27The RBP assumed herein is that of Government Phonology, but this is not important to the exposition of the analysis as
very few operations are proposed, and each proposed operation is obligatorily applied (and surface-true). “One salient
characteristic which sets Government Phonology apart from other current theories is the rejection of the orthodox
rewrite rule, and with it the notion of rule ordering, as the correct way of formalising phonological processes. Instead,
phonological events are conceived of as occurring freely in direct response to structural and segmental conditions
which are locally present in the phonological representation. This results in an extremely impoverished theory of
phonological activity.” (Harris 1990, 255) Phonological operations are therefore limited to operations such as the
determination of government and licencing, and the addition or deletion of association lines and elements (phono-
logical features in standard theories of segmental structure).
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position will nullify that position’s status as extrametrical. Such a structural analysis is pref-
erable to an unmotivated constraint on surface structures. In any of these cases, the bi-syllabic
(or heavy) [mɛnØ], as it is no longer extrametrical, must be footed. It constitutes, therefore,
the rightmost foot in the word, and the MSR reapplies to reflect this fact, as the environment
for the application of this rule has been modified. Within a Government Phonology type of
RBP, resyllabification and refooting after liaison is a justified exception to the theory-internal
proposal that government/syllabification relations are lexically stored and are not modified
during a derivation.

It is also the case that the position of stress on the inner domain (govern) will be preserved,
and will receive a secondary stress, as nothing has altered its metrical structure. The final con-
sonants of govern remain extrametrical (35c), and the sequence [ɹnm], phonotactically banned
morpheme internally, remains unrepaired, as the [m] never sits within the phonological domain
to its left.28 This analysis also predicts that the phonology of cohering affixes will mask any null
category-defining heads that intercede between themselves and a root, as their floating vowel will
associate to the final empty V regardless of whether a phase/cyclic boundary intervenes – a nice
indication that this boundary is not actually present in the phonological representation. It is
therefore possible to parse a word like tonal as [[ton √]-al a] or [[[ton √]-∅ n]-al a]. I assume a
speaker will adopt the former parse unless forced to propose null morphosyntactic structure
between the root and the affix. A case where a null affix might be proposed, for example, is when
a syntactic causative morpheme emerges as linearly adjacent to a verbal root but unpronounced
event structure morphology must intervene hierarchically between the two overt morphemes
in order to explain the semantics of the construction. In cases like the much-discussed
(c�onden)(s�a)<tion>, where the second vowel may surface as full or reduced, two possible
morphological structures may be proposed; [[condens √] –ation n] or [[[condens √] -∅ v] -ation
n]. The derivation of the former will be effected in a single cycle and the surface form will contain
a reduced vowel [(kɔ̀ndən)(s�e)<ʃən>], while the derivation of the latter will include the inner
cycle [kən(dɛ́ns)] and the output of the second cycle will be [(kɔ̀ndɛn)(s�e)<ʃən>]. In this
final output form the second vowel remains full, as its features have been determined on a
previous cycle. Refooting after affixation of -ation will alter constituency but will not necessarily
impact melodic structure. Under this analysis, the variability of the output form of condensation
must be due to the variable parses in the morpho-syntax, and not to the variable application
of vowel reduction or stress-retention (see also Kiparsky 2005; Berm�udez-Otero 2018b).
Note that this opens up the possibility that these two derivations would have distinct semantic
interpretations (�a la comparable) but that nothing requires a single-cycle derivation to be
idiomatic. Lack of idiomaticity in the form with a reduced vowel is not an argument against
a single-cycle derivation. Forms that never contain the full vowel that would be predicted by a

28An anonymous reviewer notes that the [n] in government may be optionally deleted. It is notable that the deletion of
[n] seems to be restricted to the idiomatic meaning ‘the governing body of a country’ for most of the speakers I’ve
surveyed (thanks to Lisa Travis (p.c.), who received this comment from Gabe Daitzchman, a student in her under-
graduate morphology class), and is not possible for the transparent meaning ‘the act of governing’. It appears that the
former has been reanalysed as monomorphemic and therefore cannot countenance a sequence of two null vowels as the
second is not final in its domain (rnm is illicit). Deletion of the syllable containing ‘n’ repairs this impossible situation.
Another reviewer points out that this n-deletion also occurs for speakers of non-rhotic dialects, and therefore more is
going on here than a ban on two empty nuclei in a row.
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bi-cyclic derivation such as inflammation [(ɪ̀nflə)(m�e)<ʃən>] will be analysed by speakers as
mono-cyclic ([[inflam √] -ation n]). Under the current analysis this variation will not be due to
phonological factors such as Paradigm Uniformity (PU) (e.g. Steriade 2000; Downing et al. 2005;
among many others).29

The analysis above does away with the need for lexical specification of morpheme classes
altogether, and works to explain the phonological behaviour of all cohering and non-cohering
affixes when it comes to stress-placement. Like in the derivation of governmental, other
root-afN-©-af© sequences will have two domains for syllabification and footing on the surface
(e.g. de(v�elo)<p>(m�en)<tal> cf. de(v�elo)<p><ment>, (r�ela)<tiv>(�ıstic) cf. (r�ela)<tiv><ist>). In
the case of root-af©-af© derivations, the entire string will always behave as though mono-
morphemic with regards to syllabification and footing (e.g. (m�on)(str�osi)<ty> cf. (m�on)<strous>,
(�ınstru)(m�en)(t�ali)<ty> cf. (�ınstru)(m�en)<tal>).

Autosegmental structure, extrametricality, peripherality, floating segments, and cyclic deri-
vation (all independently-motivated) are all needed to explain the cohering vs. non-cohering
behaviour of English affixes, but, notably, diacritic affix classes are not.

Two potential problems in the data with the above analysis, namely the affixation of cohering
affixes to vowel-final bases, and the existence of consonant-initial cohering affixes, are dealt with
in the following sections.

2.1. Floating vowels and V-final bases

One potential problem for a floating vowel analysis of cohering morphology would be if an
affix with an initial floating vowel were to follow a vowel-final base. In such a derivation, we
might expect the floating vowel to remain unpronounced, just as the unattached floating
consonants in French are when they precede a C-initial word as in ((5a) peti(t) garçon). What
is clear, however, is that the initial vowels of cohering affixes in English are always pro-
nounced, even after ostensibly vowel-final bases, as in, for example, heroic. Here we see that
the hiatus between the base and the affix is not resolved through deletion, but rather by
epenthesis of a glide.

(36) C V C V C V C V
j j j j j j j j
h ə ɹ o w ɪ k Ø

There are two options for resolving this issue here. The first is to say that hiatus is resolved at
the melodic level in English, and that it forces the epenthesis of an overt consonant between
the final vowel of hero and the initial vowel of -ic. As this consonant is pronounced, it must be
linked to a C on the CV tier. As all linked Cs on the CV tier must be followed by a V within
CVCV theory, this epenthesis creates a position to which the floating vowel of the suffix may
be linked.

29The debate over whether PU is tractable as an explanation for cyclic effects is too large to enter into in this paper. For
arguments for PU, see the works just cited. For arguments against PU see, for example, Bobaljik (2008) and Berm�udez-
Otero (2015). For a direct reply to Steriade (2000) see Kiparsky (2005) and Berm�udez-Otero (2018b).
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(37)

The second option to account for the hiatus resolution pattern seen in the case of cohering
affixes is to propose that there are no (or very few) V-final bases in English. This is what is
proposed in Szigetv�ari (2016) for British English. Note that English notoriously does not permit
a lax, short, vowel in the final open syllable of a lexical (as opposed to functional) word (biː ‘bee’
vs. pbɪ). If the final long vowels in English are all actually diphthongs; Vs followed by a glide, as
proposed by Szigetv�ari, then these are consonant-final items that serve as bases of attachment for
cohering affixes in English as discussed in the previous sections of this article. The ‘problem’ of
hiatus resolution in the case of initial floating vowels is therefore non-existent. The derivation of
heroic is consequently one where the base comes with the final glide and its following empty
vocalic position. (37b) is the entire derivation of such a word.

In line with the above, the hiatus ‘problem’ also goes away for cohering affixes attached
outside of other suffixes. All vowel-final affixes in English end in a long vowel or a diphthong.
They are, therefore, glide final (-ity jɪɾijj, -ory jɔɹijj, -ary jɛrijj, -ology jɔlədʒijj, -ography jɔgrəfijj,
-ee jiːjj, -ify jɪfɑjj), and therefore all contain a final empty nucleus that may house the floating
vowel of a cohering affix. Such a derivation occurs phase-by-phase as follows.

(38) [[[document]√ ary]v an ]n

a. C V C V C V C V C V C V C V C V
| | | | | | | | | | | | | | | |
d k Ø j u m n Ø t i j Ø

Ø

b. C V C V C V C V C V C V C V C V C V
| | | | | | | | | | | | | | | | |
d k Ø j u m n Ø t i j n

The stress-attracting nature of the cohering affix (docum�entary/document�arian) is explained
exactly as in §2. Incorporation of the floating vowel merges the output domains of the two
phases, forcing the footing of previously extrametrical segments ((dɔ̀kju)(mɛ́ntə)<ɹij>/
(dɔ̀kju)(mən)(tɛ́ɹij)<ən>, where the third syllable in the latter is unstressed for some speakers due
to clash resolution).

The rare cases where we might propose that a short vowel does precede a cohering affix may
offer evidence for the epenthesis account of hiatus resolution. Words like algebraic and moraic
(Bermud�ez-Otero, p.c.) cannot be accounted for by proposing an underlying glide in the repre-
sentation of the root. In these cases, the floating vowel will probe (represented as ⇔ in (39)) into
the inner domain, searching for an empty V position. This probing is no different from what is
normally assumed to occur in, say, French liaison; the system verifies the phonological properties
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of the adjacent string. In doing so, the final vowel of the first phasal domain will become visible.
This derivation ensures that the high vowel’s features are structurally adjacent to the final a, giving
us a structure where a undergoes pre-‘vocalic’ tensing and vowel shift (Jensen 1993). English does
not permit lax vowels prevocalically (Liberman & Prince 1977). Hiatus resolution will trigger the
insertion of a CV unit and the appropriate glide. Note that whether CV insertion precedes or
follows tensing is not at issue here, and I offer no analysis of how tensing is derived.

(39) [[[algebra]√ ic]a

a.

b. C V C V C V C V C V C V

| | | | | | | | | | | |

Ø æ l Ø b Ø k�

�

Ø

c. C V C V C V C V C V C V C V

| | | | | | | | | | | | | |

Ø æ l Ø b Ø e j k Ø

e

e

er

C V C V C V C V C V
| | | | | | | | | |
Ø æ l Ø b Ø

e er

r

Vowel-final bases are not an issue for the current account, as any account must propose a hiatus
resolution operation to repair these VV sequences in English. Within RBP a rule of hiatus
resolution will apply before the linking of floating segments (as the conditions for CV-insertion
are present underlyingly, and the conditions for linking are only present after CV-insertion). In
an OT-type account, FAITH-V will outrank DEP-CV, allowing for the pronunciation of all floating
vowels. A third option is that these forms are no longer phonologically derived (they are either
stored or the roots are subject to allomorphy). Note that all vowel-initial affixes select for the
diphthong-final base (algebr[ɛi]-ize, algebr[ɛi]-ism, algebr[ɛi]-ic) (Raffelsiefen p.c.). If so,
neither RBP nor OT will have anything to say about this alternation within a modular theory, as
exceptions must be relegated to the domain of (pre-phonological) allomorphy.

2.2. C-initial cohering affixes

Another potential issue for the analysis proposed herein would be if there were any consonant-
initial cohering affixes. This would be problematic, as C-initial affixes would obviously not be
accounted for within an analysis that attributes their cohering nature to the presence of an initial
floating vowel. I will argue here however, as in §2.2.1, that this possible problem is non-existent.

There are some C-initial affixes that have been proposed to be ‘Level 1’ in the literature,
namely -t, -th, -st, -rd, and -tion.

(40) a. weigh-t b. fir-st, thi-rd, ten-th c. absorp-tion

I propose here that the first four affixes in (40) are not, in fact, cohering affixes. Rather, we have
no evidence for such a classification of these affixes, save the fact that they merge with bound
roots. Remember that all affixes, both those traditionally classed as Level 1 or as Level 2 are
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cohering when interpreted within the first phase; when affixed directly to a root. As the
nominalizing -t and the ordinal -st, -rd, and -th affixes are only ever affixed to roots we have no
way of determining if they would be cohering outside of another affix.30 The liaison account
promoted herein predicts that they would not be.

The final affix in (40), -tion, is interesting in that it has multiple allomorphs; TION 5 {-tion,
-ation, -ition, and -ion}.

(41) a. interven-tion b. randomiz-ation c. defin-ition d. amalgam-at-ion

Remarkably, the consonant-initial allomorph in (41a) is restricted to derivations where TION is
attached to a root; where it would be cohering regardless of the status of its initial segment(s).
No examples of words containing overt affixes between the root and -tion exist, and -tion causes
phonological effects such as vowel shortening (cf. intervene) that are typical of cohering affixes
(Rubach 1996). Outside of other affixes, TION always has a vowel-initial exponent; -ation in the
environment of -ize and -ify(k), -ition in the environment of a subset of coronal-final bases
(ending in [n] definition, [z] transposition, [r] apparition and [d] addition), and -ion after -ate. It
is evident that the form of the latter is an allomorph rather than due to the deletion of [t] after
the [t] of -ate, as there is another allomorph, -ation that would permit a more faithful output
form (pamalgamatation). It is also clear that, within the current framework, the [i]-initial form is
present in (41d), as otherwise we could not explain the cohering and stress shifting nature of the
affix (am�algamate/amalgam�ation). No allomorph of this suffix contravenes the liaison analysis
of affixation in English.

One interesting possible true exception to the proposal that all cohering affixes begin with a
floating vowel is the verbal affix -en as in widen or lengthen. In addition to the restriction that
this affix attach to monosyllabic bases, a characteristic that does not receive a better account here
than in any other framework, it is also restricted to following obstruent consonants (42a) and is
banned from following sonorants, including glides (42b) (Raffelsiefen 1999; 2015).31

(42) a. toughen, weaken, widen, lengthen
b. pwarmen, pbluen, pgreyen, pdullen

This restriction is explained if the underlying form of -en is not [ən], as traditionally assumed,
but is rather a floating C, [n]. As a sonorant consonant, it will link to a final empty nucleus, just
as a floating vowel would (note that sonorant Cs are licit nuclei in English). As onsets must be

30Note that words like fourteenth are not stressed in the same way as compounds; stress emerges on teen rather than on
four (c.f. birdhouse), with or without the affixation of -th. This pattern is predicted if these are root-root compounds
categorized by –th (and are categorized by a null affix in the case of fourteen), as in such a structure all 3 morphemes
undergo phonological computation in a single phase/cycle.

31A reviewer notes that dullen is grammatical for some speakers, and I have also found greyen and greyening used online.
It is beyond the scope of this article to investigate where and when exceptions to this pattern are permitted, but it is
clear, to me and to the reviewer, that these sonorant-final stems may not be followed by a syllabic nasal. Perhaps there
are different levels of restrictions across speakers, where some permit non-nasal sonorants before -n with a concomitant
epenthesis. This restriction on sonorant-final bases does not apply in the same way to the participial affix -en, as in the
indisputably acceptable (be)fallen. This affix must have an underlying initial vowel, meaning that these two -en suffixes
are not homophonous.
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less sonorous than their nucleus according to the phonotactic restrictions of English (and most
languages), [n] may not link to an empty position following a sonorant consonant, ruling out
forms like those in (42b).

(43) [[[wide]√ en]v (pdullen)
C V C V C V → C V C V C V
j j j j j j j j j j j j
w a j Ø d Ø n w a j Ø d n

What the above derivation also predicts is that no affixes with initial floating vowels will be
permitted to affix to a form containing verbal -en, as there is no final empty nucleus following
the suffixal consonant, and no hiatus would trigger the epenthesis of a vocalic slot when merging
a floating V to the n-final domain. This is the case (see also Plag 1999, 70 for a discussion of
other restrictions on affixation to -en). The only suffixes that can be attached outside of -en are
non-cohering, as demonstrated by the maintenance of the syllabic n, as in widening, toughen-
able, awakenment, and flattenee.

In the end, as with the non-issue of vowel-final bases of attachment in §2.2.1, consonant-
initial affixes pose no problem for the initial floating vowel analysis of cohering affixes. Addi-
tionally, the account of -en as a floating consonant offers motivation for the phonotactic re-
strictions on -en-affixation that have up to now been stipulated.

2.3. Summary of the computation

Before moving on to a discussion of previous analyses, let us review the phonological compu-
tational systems implied by the above. As this analysis places great weight on the specific un-
derlying representations of morphemes (CVCV) and can be simply explained using the tools of
an RBP system such as Government Phonology, I will only give a detailed account of the
derivation in these terms. This, of course, does not imply that an OT account of the liaison
analysis of English stress could not be built (I have pointed to some of its necessary rankings
throughout the discussion), but it appears to me that the RBP account better captures the
proposal that each operation is triggered directly by phonological structural relations.

In an RBP system like GP, rules are triggered when the environment for their application is
met, and not otherwise. Rules that are always triggered upon spell-out (in each cycle) will
therefore be syllabification and footing. Proponents of GP generally promote the proposal that
CV and metrical structure is stored, but allow that for newly acquired lexical items rules of
syllabification and metrification must be active in the language (this concurrent Stem-level
phonological computation and Stem-storage is similar to what is proposed in Stratal OT). In any
case, upon spell-out is where these operations will apply, when they do. Extrametricality is not
derived here by a rule, but is rather part of the underlying representation. Syllabification and
Footing will apply only to new segmental strings introduced upon phonological interpretation of
each cycle. These rules will not re-apply to the output of previous cycles because this re-
application cannot be structurally motivated; previously computed strings already have syllabic
and metrical structure. In a second cycle, if any floating melodic material is present, a rule of
linking will apply. This linking rule will be preceded by a rule of CV-epenthesis iff hiatus res-
olution is triggered on the melodic tier. The linking of a floating vowel to a position that used to
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be empty necessitates a re-calculation of syllabic relations (governing relations in CVCV). If the
position linked to was extrametrical, it will not be any longer, as it is now not the rightmost
structure in its string. This recalculation has a domino effect throughout the affected domain,
but goes no further than it must. Specifically, any CV string or syllable that is modified will be
recomputed. This recomputation of phonological structural relations will not breach an inde-
pendent domain because, for example, the final segment in a string like govern has no structural
relationship to the first segment of the following domain -ment, in government. Therefore,
resyllabification and footing of -ment after the affixation of -al in governmental will not impact
the structure of govern. Primary vs. Secondary stress will be determined over the entire word,
and will therefore be assigned post-cyclically.

In sum, within each cycle operations will apply in the following order:

A. Search: floating material will search for empty structure on the CV tier.
B. Hiatus Resolution (may be unnecessary): If, upon Search, a hiatus is discovered, insert

CV structure on the CV tier.
C. Link: Link any floating melody to any linearly available empty positions on the CV tier.

(Unlinked melody will not be pronounced, linked-to structure will lose its status as
extrametrical).

D. Syllabify (compute government relations over newly introduced melody and over any
strings that are modified by this computation)

E. Foot (compute metrical relations for newly built syllables/government relations)

3. ALTERNATE ANALYSES

The above account is one where neither the Level 1∼Level 2 morphological distinction nor the
Stem vs. Word-level phonological computations (of e.g. SOT) exist; distinctions between affixes
and their behaviour is neither morphological nor lexical. All (category-defining) affixes trigger a
syntactic, and therefore a phonological, cycle, and all affixes are subject to the same phonological
computation.

In the sections below, I will consider three other accounts of the distinction between
cohering and non-cohering affixes and two accounts that claim, like the analysis here, to do
away with such a distinction. In the first group is Halle & Vergnaud (1987), wherein only Level 1
affixes are cyclic (§3.1), Kaye (1995), where only Level 2 affixes are cyclic (§3.2)32, and in §3.3
Berm�udez-Otero’s (2018b) analysis of the derivation of words that contravene the Level
Ordering Generalization. In the second group is Lowenstamm (2014), in which Level 1 and
Level 2 affixes are all root morphemes (§3.4), and the Co-phonology (CP) approach exemplified
by Raffelsiefen (1999; 2015), where there are no lexical distinctions among affixes; each affix
lexically determines its unique phonological behaviour (§3.5). I discuss only the directly relevant
sections of each of these analyses for reasons of space, in order to compare them to the floating-
vowel solution offered here.

32Both of these accounts have been translated into a phase-based framework in Scheer (2011).
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3.1. Halle & Vergnaud (1987)

For Halle & Vergnaud (H&V), Level 1 affixes are cyclic, in that they trigger the application of
cyclic phonological rules. A H&V derivation of a word where a Level 1 (cyclic) affix (-al) is
attached outside a Level 2 (non-cyclic) affix (-ment) is therefore as follows.

(44) Derivation of governmental
Phonological cycle 1 (triggered by the root): g�overn
Phonological cycle 2 (triggered by -al): g�overnm�ental

The above derivation, unlike in phase theory as it is currently understood, does not call upon a
principle, such as the Phase Impenetrability Condition (Chomsky 1999; 2001a), that restricts the
modification of previously interpreted cycles. For H&V, upon merger of the cyclic affix -al the entire
string governmental is reassessed phonologically (cyclic rules are reapplied) allowing for a demotion
of the primary stress on the first syllable of the root. This analysis encounters at least three prob-
lematic issues. The first is common to all accounts that distinguish Level 1 and Level 2 affixes with
lexical diacritics; a theory that allows affixes that may behave as though they are Level 1 or Level 2
indiscriminately makes determining when to apply a phonological cycle complicated in ways not
dealt with in H&V. In such an account, each dually affiliated affix must be stored as two independent
affixes, a complication that reduces the analysis to a description of when phonology has applied.

The second problem encountered by H&V’s account is that the reapplication of cyclic
phonological rules (specifically here, syllabification and stress assignment) across the entire
word upon affixation of an outer Level 1 affix is arbitrarily applied. Consider the discussion of
comp[ə]ns�ation vs. cond[ɛ]ns�ation in §2.

Thirdly, it is apparent that the phonology is not reapplied to the entire string upon the
application of phonological rules triggered by outer Level 1 affixes, despite the ability of main
stress to shift. As noted in §2, we can see that syllabification on an inner domain is not reas-
sessed in a root-affixN-©-affix© construction. Consider a word like probabilistic, with an output
form as in (45) (-ic is not extrametrical cf. h�ero ∼ her�oic).

(45) [(pɹɔ̀.bə)bl(̩ɪ.́stɪk)]

The output in (45) indicates a foot structure that leaves the final syllable of the root domain
untouched. Were syllabification and metrical phonological rules to reapply to the entire string
upon affixation of -ic, we should expect the syllabic [l]̩ (and the preceding [b]) in probab[l]̩ to be
resyllabified as the onset of the following syllable, giving the ungrammatical four-syllable form
p(pr�oba)(bl�ıstic). The analysis in §2, however, gets the expected parse in (45).

3.2. Kaye (1995)

Turning to Kaye (1995), it is interesting that the translation of his morpho-phonological system
found in Scheer (2011) comes the closest of any of the previous analyses to the one proposed
here. There are, however, issues that are not discussed in Scheer’s translation that are important
distinguishing factors between Kaye (1995) and the current analysis, in addition to the general
issues with analyses that depend on a lexicalized distinction between Level 1 and Level 2 affixes.
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For Kaye, Level 2 affixes are labelled ‘analytic’ and Level 1 ‘non-analytic’. His account is the
contrary of H&V’s: Level 2 affixes are cyclic, while Level 1 affixes are not. A further distinction
between Kaye and H&V’s accounts is that in the former a cycle is only triggered over the
complement; Level 2 affixes are outside the phonological domain to which they attach. Kaye
notes, correctly, that a non-analytic morpheme affixed to a root is phonologically indistin-
guishable from a monomorphemic form. In rootþLevel 1 domains the phonotactics and the
restrictions on syllabification inherent to English phonology all hold. For example, the Level 1
prefix in- cannot precede an l-initial morpheme, as the sequence nl is illicit in English at Level 1
(46).33 Also, vowels must be short in closed syllables within a rootþLevel 1 domain, just as
within a morpheme (47). These restrictions do not hold when a Level 2 affix is attached.

(46) a. [in-licit]L1 → i[l]icit ‘illicit’
cf. [[un]L2 [lawful]L1] → u[nl]awful ‘unlawful’

(47) a. [keep þ t(past)]L1 → k[ɛ]pt ‘kept’
cf. [[s[iː]p]L1 t(past)]L2 ‘seeped’
c.f [æpt] ‘apt’

In a form like parentally the first affix will be interpreted in the domain of the root, and the
second will be an outer affix; adjoined phonologically. This is exactly what we expect in the
DMþPhase analysis and for that matter, in H&V as well. The additional distinction between
H&V and Kaye (besides which affixes are considered cyclic) comes in the form of a no-look-
back device in the latter’s framework. Kaye institutes a precursor to Chomsky’s Phase Impen-
etrability Condition (PIC) based on Chomsky’s (1973) Strict Cyclicity, formulated as follows.
“The principle of strict cyclicity states that the association created in the inner domain cannot be
undone in an external domain.” (307). The fact that, in Kaye’s system, a word-level cycle of
phonology must apply causes this phonological PIC to be necessary in order to ensure the
persistence of domains created at previous cycles. Note that this is my own extension of Kaye’s
predictions, as he does not treat any multiply-affixed forms.

(48) [[parent-al]L1 –ly]L2 → [[par�ental] ly]
√-al(L1)-ly(L2)
pparent�ally

Kaye’s system therefore can also capture the phonological behaviour of Level 1 affixes attached
outside other morphemes. In a word like probabilistic the analytic affix -ist will be outside of the

33Note that the question of the behaviour of prefixes in particular is not detailed in this article. It is clear that there is a
Level 1/Level 2 distinction between prefixes, as is shown in (46). However, it is also clear that prefixes have a tendency
to be non-cohering cross-linguistically. Many syntactic theories (e.g. nanosyntax, anti-symmetry) propose that linear
order be read off of syntactic structure. If these theories are correct, then the syntactic structure of prefixes is by default
that of a specifier, and they are therefore predicted to be interpreted in separate PF cycles from their bases (Uriagereka
1999). This then predicts that all prefixes should be non-cohereing, which is clearly not the case. This is a topic that I
have discussed, for example in Newell (2009), and will discuss again in future work.
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phonological domain of its complement, and the phonological cycle at the word level ensures
that -ist and the outer Level 1 affix are in the same domain; a domain that remains separate from
the one determined in the first phonological cycle due to Kaye’s version of Strict Cyclicity.

(49) Phonological cycle 1: [pr�obable√]
Phonological cycle 2: [[pr�obable√] �ıstL2icL1]WORD

Kaye’s no-look-back analysis does not have the problem with refooting/resyllabification that
underlies H&V’s account. It does, however, share with H&V the problem that Level 2 affixes
may also be ‘cross-listed’ as Level 1 affixes, making the triggering of a phonological cycle in any
of these accounts purely descriptive.

One issue that is unique to Kaye’s system that is not discussed in Scheer (2011) is that Kaye
proposes that the affixation of a Level 1 morpheme does not trigger a cycle of phonology, but
rather triggers the search for a listed form. In essence, for Kaye all Level 1 morphology is
allomorphic.

(50) a. [weave-PAST]L1 → wove (listed)
b. [parent-al]L1 → par�ental (listed)

Kaye claims that Level 1 (non-analytic) forms must be listed due to the fact that pseudo-
processes such as velar softening (electricity) and tri-syllabic laxing (opacity) that occur at
Level 1 are impossible to formulate in Government Phonology.34 Here is where Kaye’s
system diverges from the predictions in Scheer’s phase-compatible translation. If Kaye’s
proposal is to be taken seriously, we have two options. The first is that any form where a
Level 1 affix is attached outside a Level 2 affix must be listed and non-listed at the same
time. If we consider again [(pɹɔ ̀.bə)bl(̩ɪ ́.stɪk)], the phonological domain boundary between
probable and –ist exists, indicating productive phonology has been applied, but at the same
time the non-analytic, allomorphic, cycle triggered by the affixation of -ic (an affix that does
trigger velar softening, e.g. thoracic ([θoɹæ ́sɪk], cf. [θ�oɹæks], /θoɹæks-ɪk/)) should eradicate
this boundary; there are no phonological boundaries within an allomorph. In fact, as
mentioned above, Kaye’s proposal is that all listed forms must be phonologically indis-
tinguishable from monomorphemic words. This is clearly not the case.

3.3. Berm�udez-Otero (2018)

Kaye’s proposal is similar to the most recent proposal in Stratal OT for accounting for Level-2 >
Level-1 sequences of affixation (Berm�udez-Otero 2018b). Within Stratal OT, level of affixation is
determined by the base and not by the affix (following Giegerich 1999; Kiparsky 2005). Berm�udez-
Otero argues that, in a word like develop-ment-al, the base of attachment of -almust be a Stem and

34The debate over whether these ‘rules’ are synchronic or allomorphic is not restricted to the Government Phonology
literature. See also Berm�udez-Otero (2013) within a Stratal Optimality Theory framework, and the relevant literature
cited in Scheer (2011).
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that the Stem-Level nature of development is discernable via its inability to host inflectional
morphology (pdevelop-ment-s-al).35 He concludes that the develop-ment to which -al is affixed
must have been derived at the Stem Level. As the Word-Level phonology has not applied before
affixation of -al, or before the affixation of any outer Stem-Level affix, there should be no Word-
Level (non-cohering) phonological effects internal to Stem-Level (cohering) affixes. Besides this
being untrue (see the discussion of probabilistic among other examples above), it is unclear how
the system itself would determine that -ment is to be treated as Stem-Level before the affixation of
-al, given that it must be a Word-Level affix before the affixation of other Word-Level affixes (e.g.
develop-ment-less). It appears here that the level of the base is being determined by an outer-affix, a
look-ahead device that is neither desirable, nor necessary within the liaison account of affixation.
In the end, this analysis is subject to the same criticisms as is Kaye (1995).

3.4. Lowenstamm (2014)

Lowenstamm (2014) proposes what at first appears to be a fairly radical divergence from the
traditional Level-affiliation accounts. He notes that the classification of a morpheme as
category-defining, and therefore as cyclic in DM, cannot predict the attested phonological
patterns in English, as discussed in §1.2. He says, “At the risk of belaboring the obvious: in
pre-Phasal Spellout theories, domains of phonological interpretation (cycles) are projected
from properties of affixes. In DM, in sharp contrast, domains of phonological interpretation
(phases) are defined in strictly categorial fashion, and irrespective of what particular Vo-
cabulary Item may eventually ornate a given category.” Yet in (51a) all of the words given have
the same morpho-syntactic structure, (51b), making their divergent phonological behaviours
anomalous.

(51) a. [[[ govern V]L1 m�ent N ]L2 al Adj]L1 b. [a [n [v √ ]]]
[[[ obj�ect V]L1 ion N]L1 able Adj ]L2
[[[ l�ead V]L1 er N ]L2 less Adj ]L2
[[[ represent V]L1 �ation N]L1 ary Adj]L1 (Lowenstamm 2014, 239)

To circumvent the above problem, Lowenstamm proposes that all derivational morphemes
are roots, and that roots are not phase/cyclic heads/Level-affiliated. Phase heads in his system
are null category-defining heads (a, v, n). The structure of a word like atomicity, with two
‘Level 1’ affixes is therefore as follows in (52). The three roots, atom, ic, and ity are merged
with the null head n, which sends its complement to PF and LF. A single cycle of phonology is
predicted.

(52) [[[[atom√ ]ic√ ]ity√ ] Ø n] → atom�ıcity

35Note that in the case of the develop-ment-less, inflection is likewise banned from appearing between affixes (e.g.
pdevelop-ment-s-less). The non-appearance of inflection inside of a derived word appears to have nothing to do with
the distinction between Stem-Level and Word-Level affixes, but is rather due to the position of these morphemes with
regards to the syntactic functional structure.
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A ‘Level 2’ affix in this system is also a root, but unlike a ‘Level 1’ affix (which selects for a root as
its complement) it selects for an already categorized structure; an nP, vP, or aP. ‘Level 2’ affixes
will therefore always merge outside of a phase head, and outside of a phonological domain
(reminiscent of Kaye 1995 in §3.2). An additional restriction on these xP-attaching affixes is that
they must immediately be categorized; their ‘root-hood’ is never accessible to further selection. A
word like objectionable will therefore have the following structure.

(53) [[[[[ object√] ion√] Ø n] able√] Ø a]

A third class of affix, a ‘universal selector’ may merge with either a root or an xP. This is
proposed to account for cross-listed affixes. -able in (53) merges with an nP, but in (54) merges
with a root, demonstrating the behaviour of a universal selector.

(54) [[[ compr√] able√] Ø a] → c�omparable ‘similar’

As with all other analyses of the Level 1/Level 2 distinction, this sort of appeal to lexicalized
selectional restrictions boils down to a description of the attested outputs, and it sneaks Level-
affiliation back in through the guise of these selectional restrictions. But Lowenstamm’s account
has further issues. I will focus here on one of these issues that clearly demonstrates the wrong
predictions made by this type of framework, leaving other complications aside for reasons of
space.

Lowenstamm notes, following Ross (1974; 1979); Aronoff (1976), and Fabb (1988), that -al
disprefers attaching outside of -ment if the latter is affixed to a verb (segmental vs.
pattachmental). If this is the case, Lowenstamm contends, it appears that -al can ‘see through’ to
the complement of -ment, a pattern of selection that is unexpected given locality constraints
generally assumed in the morpho-syntactic literature.36 According to Lowenstamm, -al selects
for roots. It will therefore not be able to attach outside of a -ment that has selected for an xP, as
xP selectors will lead to the immediate categorization of the Level 2 affix, bleeding the selectional
restrictions of -al.

(55) [[[[ attach√] Ø v] ment√] Ø n] (p al√])

But, as -ment is a universal selector, when it affixes to a root rather than to a verb the root-
selecting -al will be permitted to merge.

36It is not true that -al’s selectional restrictions here need see the complement of -ment. Any deverbal nominalizer will
have a particular effect on the argument structure of a verb (Chomsky 1970). -ment does not saturate the external
argument of the verb to which it attaches, as evidenced by this argument’s ability to fill a possessor position while
maintaining an AGENT theta-role.

(i) Seonaid’s [accomplish]v -ment (of the task).
(ii) pSeonaid’s [seg √] -ment (of the item). (where Seonaid 5 AGENT)

Assuming that -al can be sensitive to the unsaturated argument structure of its base, it will be able to ‘see’ this
argument-structure information at the level of -ment and does not need access to -ment’s complement. The discussion
in Lowenstamm therefore attempts to solve a non-existent problem. Nonetheless, the proposed solution makes the
wrong phonological predictions, which is pertinent to the present discussion.
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(56) [[[[ seg√] ment√] al√] Ø a]

What is interesting is that, in addition to the three well-known exceptions to this rule
(governmental, developmental, judgemental) Lowenstamm notes that the affixation of -ly
outside of -al causes many more (perhaps all) VERB-ment-al forms to become gram-
matical.37

(57) Stupid jerk who continually forgets to include a specified attachment within an email.
Don’t be alarmed if Bob had to send you that spread sheet a few times, he’s a little
attachmentally challenged. (Lowenstamm 2014, 255)

For Lowenstamm, this pattern means that -ment here attaches to the root attach rather than the
verb, giving the following structure.

(58) [[[[ attach√] ment√] al√] Ø a] ly√] Ø adv]

In (58), just like in the Stem-Storage solutions of Kaye and Berm�udez-Otero, Lowenstamm
predicts that the domain from the root to -al will behave as if it were phonologically mono-
morphemic. But, the stress pattern of -ment nouns always depends on the stress pattern of the
verbal base to which -ment is attached when this base exists independently, as is the case for
attachmental. We know that stress clash is not required to be resolved when stress precedes
-ment (59a), therefore the lack of stress on the heavy syllable preceding -ment in (59b) runs
counter Lowenstamm’s predictions.

(59) a. She’s a cop who can’t arrest people. She’s ar(r�est)(m�ental)<ly> challenged.
b. They couldn’t manage their way out of a paper bag. They’re

(m�ana)<ge>(m�ental)<ly> challenged. (pma(n�age)(m�ental)<ly>)

Given the grammaticality of these ‘X-mentally’ forms, -al, and any Level 1 affix, is permitted to
merge to a Level 2 (xP-attaching, non-cohering) affix. The distributional claims in Low-
enstamm’s account do not follow through.38

For reasons like the above, Lowenstamm’s (2014) proposed solution to the phonological
challenge to the DMþPhases framework cannot be correct. This takes nothing away,
however, from the point he raises that is at the core of the floating vowel proposal herein;
outer Level 1 affixes cohere to their bases even though a cyclic account predicts that they
should not.

37The details of the suppression of an external theta role and its relation to -al and -ly affixation will be left for future
study. Note that proposed statistical solutions to the inability of -al to attach to certain bases like that in Hay (2002)
cannot account for the sudden grammaticality of these forms after affixation of -ly.

38It is also of note that forms like attachmental can be exceptionally found in print, as in the following example, and
therefore it seems to be the case that their rarity is not due to their ungrammaticality.

(i) “Our concern here is with the theoretical continua themselves, and it is evident that the continuum of
attachmental or positive motives and behaviours is truncated at the lower levels compared to aggression and
withdrawal.” (Bailey 1987, 188)
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3.5. Raffelsiefen (1999; 2015)

Raffelsiefen’s work goes into incredible detail regarding the restrictions on the bases of affixation
of vowel-initial affixes in English. She proposes that all vowel-initial affixes are cohering, and
that their syllabification with their bases (due to a highly-ranked Onset constraint) explains their
ability to condition stem-allomorphy.39 Citing Raffelsiefen (1999), an anonymous reviewer asks
why I ignore this type of non-metrical data as an indicator of domain-size. They note that “. . .
practically every affix that triggers morpho-phonological changes has its own patterns of
alternation with regard to very different phonological properties (of which the overwhelmingly
discussed stress shifts or resyllabification are only two among many.” and they argue that the
varying behaviour of individual affixes must lead to the conclusion that the cohering/non-
cohering distinction is too simplistic, and that affix-specific co-phonologies must be appealed to.
However, these additional restrictions must all be classed as allomorphy, rather than phonology,
within a modular theory. An example of such a pattern discussed by Raffelsiefen (2015) is the
restriction on sibilants flanking an unstressed vowel to explain why -ation will not affix to -ize-
final bases (e.g. fantas[aj]ze but pfantas[ɪ]zation). That this pattern needs to be a restriction on
bases of affixation of -ation and not a general rule of English phonology is clear (cf. class[ɪ]sm,
hors[ɪ]z and all of the forms created by the various -s inflectional affixes in the language). The
motivation for including this restriction in the phonological grammar (of -ation), however, is not
so clear. The inclusion of any allomorphic restrictions in the co-phonology of an affix mixes two
distinct types of operations and makes global predictions regarding domains of allomorphy that
are not borne out (see Embick 2010 for a manuscript-length discussion of this issue). This clash
of analyses raises a question that is central to the formulation of phonological theories; should
we include affix-specific patterns within a theory of phonology, or are lexically listed properties
the domain of morphology?40 The CP approach argued for by Raffelsiefen posits that many (or
all) affix-specific alternations (which are often admitted to be allomorphic) are governed by the
phonological computation alongside the regular phonological operations of the language.
Accordingly, each alternation is evidence for another phonological rule or constraint that must
be included within the phonological computational system of the language under discussion.
Level 1(Stem)/ Level 2(Word) analyses (SPE, Lexical Phonology, Stratal Optimality Theory, and
to an extent Distributed Morphology), on the other hand, generally advance a hybrid position;
certain phonological alternations and restrictions are determined either in the morphology or

39See Plag (1999) and Berm�udez-Otero (2018b) on some exceptions to the affix-specific phonologies of Raffelsiefen
(1999) and later work in (2005).

40For discussion of the impact of this debate on phonological theorizing see, for example, the helpful analogy on a website
of Tobias Scheer “In current phonological theory, a major problem is that there is no agreement on the set of
phenomena that are phonological in kind and hence constitute the input to theory-building. . . . As a result, the
Popperian competition among theories is biased: a theory that accounts for the k-s alternation in the phonology
cannot be compared to a theory considering that k-s has nothing to do with phonology: the set of things to be explained
is not the same, and wildly diverges at the scale of a language, or of phonology as such. Before theories can compete, the
question what a true phonological phenomenon is thus needs to be addressed. . .” (http://mshs.unice.fr/?page_
id57880).

In other words, depending on which alternations a phonologist puts in their morphology or in their phonology,
their theory of phonology may look very different. I assume here that lexical exceptions, including allomorphic al-
ternations, do not derive from the phonological computation, but are rather stored in the lexicon.
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via particular pre-specified properties of the lexical entry of a morpheme (for the latter see
Scheer 2016), while regular phonological rules/constraints fall within the domain of phono-
logical computation. It is proposed here that this latter type of analysis effectively bleeds the
necessity for affix-specific phonological rules, constraints, or co-phonologies without any loss of
explanatory power. What is gained by such an account is a modular framework, wherein there
are precise restrictions on which elements of the grammar may interact: morphological and
phonological constraints or rules apply in separate grammatical modules. A more detailed
motivation for the rejection of affix-specific phonologies can be found in Berm�udez-Otero
(2012). Importantly, a CP account predicts that domains for allomorphy should be distinct from
domains of phonology, leaving the fact that consonant-initial outer affixes neither condition nor
undergo allomorphy to an unexplained factor that is different from their non-cohering
behaviour.

4. CONCLUDING THOUGHTS ON THE ADVANTAGES OF A LIAISON THEORY
OF ENGLISH AFFIX CLASSES

The analysis herein argues that English affixes are neither specified to be cohering or non-
cohering (or to project their own Prosodic domain or not (e.g. Booij & Rubach 1984), specified
to trigger a cycle of phonology (or subject to specific strata of phonological rules), nor specified
with affix-specific phonologies (or constraints). The liaison account of English stress and syl-
labification can be distinguished from all previous accounts in that it takes only regular
phonological patterns to belong in the realm of phonology, while all ‘affix-specific’ patterns are
relegated to the purview of morphology. The phonology-proper of English behaves exactly the
same way regardless of the affix that is merged into a derivation. Affixes that are merged outside
of the first interpretive cycle, defined as the root and the first category-defining head, are non-
cohering by default. The independently-necessary operation of linking stray, floating, segments
to available empty positions on the CV tier causes the only divergences from the pattern ex-
pected within a Distributed Morphology approach to the morpho-syntax/phonology interface.
Liaison, importantly, distinguishes the two groups of affixes we see in English in a way that
makes phonological predictions. A floating vowel has the inherent property of inducing
phonological cohesiveness (and the floating syllabic [n] in -en has visible phonotactic effects). It
is true that whether an affix begins with a floating vowel or not is a lexical property, but it is not
an arbitrary one like that found in lexicalist/diacritic frameworks, as it makes testable, falsifiable,
and importantly, phonological, predictions. Interestingly, in CVCV phonology, the default is for
there to be an empty final V position in words that end with an overt consonant, and for there to
be an initial empty C position in words that begin with an overt vowel. Liaison of consonants in
French targets this initial C position, and liaison of vowels in English targets this final V po-
sition. These two options therefore appear to be the most ‘natural’ liaison behaviours according
to CVCV.

The Phonological Merger (Newell & Piggott 2014) of an affix into the phonological domain
to which it attaches is neither surprising nor specific to English. Newell & Piggott demonstrate a
similar type of phonologically-triggered incorporation in Ojibwe. In this language, a mono-
moraic prefix, being too small to be footed, will incorporate into the domain to its right.
Interestingly, like in the English patterns seen here, this Phonological Merger has no effect on a
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previously determined word-internal ‘boundary’. Monomoraic, degenerate feet are permitted in
the language, but only as a last resort. The incorporation of the person prefix in (60a) into the
domain of the modifier ini (60b) creates the environment for the creation of a degenerate foot in
the middle of the word (and for hiatus resolution between the first pair of string-adjacent
vowels). Like in English, we see a vocabulary item merging into an adjacent domain, along with
a concurrent lack of phonological effect on domains that have not been altered. As can be seen
below, hiatus remains unresolved between the degenerate foot in (60b) and the following syl-
lable. A parse where the degenerate foot is incorporated into the following foot would be
consistent with Ojibwe foot structure and would give a more optimal surface output, but it does
not occur as the structure of (60b) does not allow for refooting of an adjunct (adverb) and the
domain that it modifies (the verb) (see Newell 2009 and Kalivoda 2018 for links between
phonological spell-out and morpho-syntactic c-command that offer further insight into this
kind of pattern).

(60) a. [ni [(in�ı)]aP [(�a:)(gam�o)(s�e:)]vP]CP ‘I walk there in snowshoes’
1P AWAY snowshoe.walk

b. [–n–i [(nid�ı)(n�ı)]aP [(�a:)(gam�o)(s�e:)]vP]CP

This is just one other example of the many found cross-linguistically where one affix or segment,
for purely phonological reasons, incorporates (or does not) into the phonological domain of its
host. For further discussion see (for example) Harris (1993) on syllabification in Spanish and
Catalan, Yu (2007) on cross-linguistic patterns of infixation, van Oostendorp (1994) on affix-
ation, syllabification and stress in Dutch and Yidiny (originally from Dixon 1977), and Piggott
et al. (2016) on the pronunciation of person prefixes before C-initial bases iff necessary to meet
word minimality requirements in Maybrat. In each of these languages resyllabification will be
effected due to language-specific restrictions on possible phonological structures. That this
phenomenon should also occur in English is unsurprising.

The liaison analysis in this paper offers a cleaner analysis both of the phonological facts
attributed to cohering and non-cohering affixes in English, and of their morpho-syntactic
distribution. As Fabb (1988) said, “English suffixation is constrained only by selectional re-
strictions”. The Level 1/Level 2 distinction never captured the affix-ordering patterns in English
(as expanded on in great detail in Plag 1999), and now we can also remove the need for it to
account for the cohering/non-cohering phonological pattern. What actually accounts for the
attested and non-attested orders of affixes, given that selectional restrictions cannot be the entire
story, must be independent of the phonological patterns seen here.

Finally, I argue that the analysis herein is the only one that will also properly account for the
fact that there is a single word-internal domain for special semantic interpretation; defined by
the rootþ1st category-defining head (Aronoff 1976; Kiparsky 1982; Arad 2003; Marvin 2002;
2013; Marantz 2013, and see Raffelsiefen 2010 for a different but I believe ultimately compatible
view). Marantz (2013) argues that, as is the case for the conditioning of allomorphy, the con-
ditioning of allosemy is restricted to a local relation between morphemes that are present within
the same domain of interpretation; the phase.

If only the first category-defining head is ever in the same phasal domain as the root, we
expect only these root-attached affixes to condition its allosemy. This conditioning of semantic
special meanings by root-attached affixes, but not by outer affixes, can be seen in (61).
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(61) a. [[globe]√ Ø ]n ‘sphere’
b. [[globe]√ al ]a ‘pertaining to the world/psphere’
c. [[[globe]√ Ø]n less]a ‘without a sphere/pworld’
d. [[[glob]√ al ]a ity ]n ‘property of pertaining to the world/psphere’

Note that -Ø and -al may, as first phase heads, condition allosemy on the root, but the outer
affixes -less and -ity may not. Importantly, the status of the outer affix as cohering (-ity) or non-
cohering (-less) is completely irrelevant to whether it may affect the semantics of its base.41 This
is completely in accordance with the DMþPhase based account of both phonological and se-
mantic interpretation, and fully consistent with a purely phonological account of the non-
isomorphism of phonological and semantics domains promoted here. This unification of
phonological, semantic, and morpho-syntactic cycles can only be a desirable outcome.

In conclusion, the liaison analysis of cohering and non-cohering affixes allows for us to
maintain the insights of a cyclic, realizational theory of morpho-syntax such as DM, while
accounting for the behaviour of the two classes of affixes phonologically, morphologically, and
semantically. The universal predictions of this framework; that all derivational morphemes are
phase heads, come with the expectation that all accounts of cohering/non-cohering morphology
in other languages may be similarly recast. Whether this is indeed the case remains to be seen.
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