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I. Structuralism 
 
1. Trubetzkoy's Grenzsignale: speech signal demarcation 
 
(1)  Grenzsignal = "signal of a border" 

Trubetzkoy (1939): a functional approach to morpho-syntactic divisions 
 a. speech is a phonetic continuum. 
 b. the first task of the listener is to parse/ to segment this continuum. 
 c. without being "helped" by the phonology, this would be impossible or take much 

longer. 
 d. ==> some morpho-syntactic divisions identify themselves by being materialized 

such that they could not be "overheard", i.e. be a mono-morphemic sequence. 
 e. "jede Sprache [besitzt] spezielle phonologische Mittel, die das Vorhandensein oder das 

Nichtvorhandensein einer Satz-, Wort- oder Morphemgrenze an einem bestimmten Punkt des 
kontinuierlichen Schallstromes signalisiert." 
All languages possess specific phonological means in order to signal the presence 
or the absence of sentence-, word- or morpheme boundaries in a particular 
location in the continuous stream of speech. 
 
"Sie dürfen wohl mit den Verkehrssignalen in den Straßen verglichen werden." 
They may well be compared to the traffic lights in the streets." 
 

 f. Kaye (1989,1995) (among others) is a modern follower of this line of thought: he 
calls 
Grenzsignale parsing cues. 

 
(2)  examples of demarcation signals 
 a. Greek:  the spiritus asper unmistakenly identifies the beginning of a word. 

English: the velar nasal unmistakenly signals the end of a morpheme. 
 b. positive signals = those that betray the presence of a boundary 

English: the sequences [Ts], [Dz], [t Éʃ t], [t Éʃ s], [sʃ] etc. 
 c. negative signals = those that betray the absence of a boundary 

Efik: [r] and [h] only occur morpheme-internally. 
 
(3)  non-materiality 
 a. Troubetzkoy does not note boundaries, does not give them any graphic or material 

coat. They are just right or left limits of meaningful units. 
 b. they are not a linguistic object and hece have no intrinsic properties. 

==> it would not have crossed his mind to make them a phoneme. 
 
(4)  parameters 
 a. some languages signal morpheme boundaries but leave word boundaries 

unmarked, while in others the reverse situation is observed. 
 b. some languages have relatively few signals, others have a lot of them. 
 c. some languages make much use of the (few) signals they have, others use them 

very scarcely. 
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2. American Structuralism: juncture phonemes 
 
(5)  Level Independence: morphological information must not be used in phonology 
 a. surveys: Lehiste (1960:5ss), Aronoff (1980) 
 b. "One of the essential characteristics of the American descriptivists' phonemic level, a consequence 

of their theory of discovery procedures, was its autonomy from syntax, semantics, and 
morphology. One was supposed to be able to do a phonemic transcription which did not refer to 
higher levels of analysis. Indeed, according to the theoreticians, one was supposed to be able to do 
a phonemic analysis without having a clue as to the higher structure of an utterance. In the case of 
juncture, the phonemic transcription could not refer to the fact that night rate is a compound 
consisting of two words, while nitrate is one single morphological unit. One could not account for 
phonetic distribution in terms of morphology and syntax." Aronoff (1980:30) 

 c. "The American descriptivists believed that junctures were phonemes because they 
had to" Aronoff (1980:30) 

 
(6)  monster-minimal pairs because of the prohibition to use morphological information 
 a. nitrate vs. night rate 
 b. [t] is aspirated in nitrate but not in night rate, hence aspiration is a phoneme 
 
(7)  selling morphology for phonology 

Moulton (1947): juncture phonemes because of economy 
"open juncture" 

 a. Moulton was not the inventor of juncture phonemes, but his article is always 
quoted in this context 
overview literature: Hockett (1955:167ss,1958:54ss), Trager (1962), Devine & 
Stephens (1976:293ss), Aronoff (1980) 

 b. German: aspiration is a phoneme 
  1. dieses Kabinett [ֽdiiz´skhabI'nEt] "this cabinet" 

vs. 
diese Skandale [ֽdiiz´skan'daal´] "these scandals" 
the portion [ֽdiiz´ska] is identical except for aspiration 

  2. ich antworte: Terrasse [/Içֽ/antvoåt´thE'“as´] "I answer 'terrace'" 
vs. 
ich antwortete: Rasse [/Içֽ/antvoåt´tE'“as´] "I answered 'race'" 

 c. "/p t k/ are aspirated after a pause, but unaspirated after any segmental phoneme" 
"there are places within an utterance where /p t k/ behave as if they were preceded 
by a pause" (Moulton 1947:220) 
==> "pause" is represented by a segmental phoneme, "open juncture" /+/ 

 d. /+/ produces allophonic variation: "at the beginning or end of an utterance it 
appears as a pause of brief duration or, in free variation with this, as zero" 
(Moulton 1947:220) 
 
ich antworte: Terrasse "I answer 'terrace'"   = /+/ixֽ/antvorte+te'rase+/ 
vs. ich antwortete: Rasse "I answer 'terrace'"  = /+/ixֽ/antvortete'rase+/ 

 e. as it stands, the juncture solution is not any more appealing than the solution based 
on aspiration. Perhaps it is even worse because it introduces a new concept. But 
there are 2 more relevant phenomena. 



- 5 - 

 f. the glottal stop is a phoneme 
den Bauer kennen [deen''bauåֽkEn´n] "(to) know the farmer" - glottal stop 
impossible 
vs. 
den Bau erkennen [deen''bau/åֽkEn´n] "(to) recognize the building" - glottal stop 
possible 
 
Arbeiter suchen [''/arbaitåֽzuuXen] "(to) look for workers" - glottal stop 
impossible 
vs. 
Arbeit ersuchen [''/aabait/åֽzuuxen] "(to) request work" - glottal stop possible 

 g. den Bauer kennen /+deen''bauåֽkEn´n+/ "(to) know the farmer" 
vs. 
den Bau erkennen /+deen''bau+åֽkEn´n+/ "(to) recognize the building" 
==> "vowels show an allophone with glottal stop after /+/, but without glottal stop 
after all other segmental phonemes" (Moulton 1947:223) 

 h. ich-Laut, ach-Laut 
[ç] / front V__ 
[X] / {non-front V, C}__ 
Kuchen [kuuX´n] "cake" vs. Kuhchen [kuuç´n] "little cow" 
tauchen [tawX´n] "to dive" vs. Tauchen [tawç´n] "little rope" 
da China so groß ist [daaçiinasoog“oosIst] "since China is so large" 
==> /+kuuX´n+/ vs. /+kuuX+´n+/ 
[X] appears after non-front vowels, against [ç] after all other segmental phonemes, 
including the juncture /+/ 

 i. the argument: economy 
you get three for one: /ç/, ///, /aspiration/ against only /+/ 

 j. but Moulton also makes the impossible morphological argument: 
the benefit is also functional: a generalisation would be missed if the evidence 
relating to morphological boundaries were expressed by three independent items. 

 j. reassuring the structuralist doctrine: 
/+/ seems to always coincide with morpho-syntactic divisions. This could only be 
accidental since higher levels are invisible for phonemes. Fortunately, there are 
also cases where /+/ occurs in the middle of morphemes: 
Papier [pha'phiiå] = /+pa+pir+/, Laterne [la'thEån´] = /+la+terne+/ 
Theater [the'/aatå] = /+te+ater+/, Ruine [“u'/iin´] = /+ru+iin´+/ 

 
(8)  do juncture phonemes necessarily match some morpho-syntactic division? 
 a. rather yes: 

"if some peculiar phenomenon is predictable […], and if its successive occurrences seem to mark 
fairly well the borders between phonological words, then that phenomenon is junctural. […] A 
juncture phoneme is then a grouping of such phenomena which makes for unambiguous and 
simple linear transcription. If this last statement seems arbitrary, it is no more so than is, for me, 
the definition of any kind of phoneme." Hockett (1949:35s) 

 b. rather yes: 
"the great importance of junctures lies in the fact that they can be so placed as to indicate various 
morphological boundaries." Harris (1951:87) 
but this is not a necessary condition. 
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 c. no: 
"there is one potential source of error which ought to be avoided. Juncture phonemes are not 
recognized in order to show grammatic boundaries of one or another kind - say boundaries 
between words. It often happens that grammatic boundaries fall at open junctures, particularly 
grammatic word boundaries" (Hockett 1955:172). 

 
(9)  do juncture phonemes have a stable phonetic correlate? 

surveys of the question: Lehiste (1960), Aronoff (1980:32ss) 
 a. "abstract" position: no, we don not care for any phonetic grounding 
  1. early Hockett: 

"so we see that the failure of all the allophones of some juncture phonemes to have some 
(articulatory or acoustic) property in common is no logical defect" (Hockett 1949:38s) 

  2. further Harris (1951:79ss) 
  3. a strange view: 

Wells (1947:108) sets out to make juncture a true morpheme altogether: 
"juncture, whenever it occurs, is a morpheme - though often with no detectable meaning.". In 
this case, indeed, there is no place for any phonetic correlate: "the validity of juncture 
phonemes is open to grave doubts on phonetic grounds" (page 107) 

 b. "concrete" position: yes 
important: this makes juncture phonemes real phonemes since phonemes have a 
pronunciation. 

  1. Hockett (1955) 
"juncture phoneme achieve their power precisely because of their phonetic heterogeneity. 
[…] There is one way of speaking of juncture which retains phonetic homogeneity of all its 
allophones. This is Harris's way. Harris sets up a juncture as a 'zero' phoneme - a phoneme 
having no phonetic properties at all (and, because of this, having identical phonetic properties 
in all environments). The only function of the 'zero' phoneme, then, is to function as 
environment for ordinary phonemes: English /b/ is represented by different allophones when 
flanked by this 'zero' phoneme and when not so flanked, and by different allophones 
depending on whether the 'zero' phoneme precedes or follows. This seems to the present 
writer a most unfortunate and misleading kind of hocus-pocus; he feels that setting up 
junctures as always involving identifiable phonetic material, no matter how diverse, is much 
better" (Hockett 1955:171s). 

  2. Stockwell et al. (1956) make bold claims about perception: 
"that the terminal junctures in English are such tempo phenomena is clearly audible, /#/ being 
the greatest slowing down, approximately two average phoneme lengths (a still inexact 
figure, stated informally by Martin Joos on the basis of incomplete spectrographic 
measurements), /║/ being about one-half phoneme length less slowing down (accompanied 
with pitch rise), and /|/ slowing down about one average phoneme length" (Stockwell et al. 
1956:643, and more along these lines on page 653). 

 c. Lehiste (1960) has made larger instrumental measurements, and found that there 
are indeed "phonetic factors that indicate the presence of internal open juncture" 
(page 39) 

 d. juncture as a suprasegmental phoneme ? 
  Joos (1957:216): 

"finally one must assign juncture to a phonemic status: otherwise it is nothing. By hypothesis it 
can't be segmental: no room there. Hence we are forced to the Hockett solution: it is 
suprasegmental." 
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(10)  Boundary abuse (structuralist): juncture in the middle of morphemes 
abandon of morpho-syntactic and phonetic control over juncture 
overview: Aronoff (1980:31s) 

 a. juncture phonemes where "juncture" is meaningless 
 b. since there were no phonetic consequences of /+/, any phenomenon could be 

ascribed to the existence of a juncture phoneme at no cost. 
While Moulton (1947) still consistently inserts a /+/ at every beginning and every 
end of an utterance, thereby reflecting the corresponding boundaries, e.g. Trager 
(1962) and Hill (1954) later only use /+/ when some segmental effect requires 
explanation because it deviates from what is expected. 

 c. Harris (1951:87s) 
- German has final devoicing, hence /d#/ → [t] 
- therefore Teil [tajl] "part" = /d#ajl/ 
==> economy: /p,t,k/ can be eliminated altogether 
but Harris is inconsistent: he writes "that phonemic junctures are used for 
segments which occur only at morpheme (or other) boundary" Harris (1951:241) 

 d. according to Harris (1951:79s), the raison d'être of juncture is to "reduce the 
number of phonemes, and simplify the statement of restrictions upon the 
environments in which they occur." Hence, juncture phonemes do not need to 
comply with any requirement other than acting as an environment for the 
prediction of allophones. 

 e. Trager (1962:19s) 
"most places where /+/ occurs also indicate the end of a word, but in some instances it is only the 
end of a morpheme that is present, as in shyness /šáy+nˆs/; while in still others there is not even a 
morpheme-end, as in the pronounciation of center as /sén+t´r/. Moreover, there are word 
sequences without /+/: postman may be /pówsm´n/ as well as /pówst+m´n/".1

 f. Hill (1954:440) 
"a juncture phoneme existed [in Latin], that it could determine syllable division, and that it could 
determine word boundaries but was not necessarily in one-to-one correspondence with them". 

 g. Trager (1962:17) 
"transition phonemes occur only after a sequence of phonemes, and cannot and do not exist at the 
beginning of an utterance. There is nothing, phonemically speaking, before the beginning." 

 h. typical analysis: Latin by Hill (1954) 
  1. He "define[s] juncture […] as a lengthening of the preceding phoneme by one half-unit, 

where a full unit is equal to the average length of a sound as member of a phoneme." Hill 
(1954:440) 

  2. lat labra > Italian labbra 
gemination is due to juncture because "no explanation […] is as simple as 
postulating the sequence /-b + r-/ […], where the juncture resulted in a 
lengthening of the preceding consonant" 

  3. the juncture phoneme is exclusively defined by its effect, and its effect is 
attributed to its existence. ☺ this makes happy phonologists ☺ 

 

                                                 
1 Trager does not indicate why this particular pronounciation requires juncture. The transcriptions in slashes are 

approximate because my computer is not able to restore the multiple diacritics on all sides of the basic symbols 
that structuralist phonetic records mention. 
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(11)  structuralist voices against boundary abuse 
 a. Wells (1947:107) writes that "linguists find themselves tempted to institute 

'junctures' simply as notational devices for reducing the number of phonemes." In 
his view, "juncture, whenever it occurs, is a morpheme - though often with no 
detectable meaning" (page 108). 

 b. Pike (1947) argues against morphology-independent placement of juncture in 
regard of the few words that Moulton (1947) presents in support of such practice 
(Theater as /+te+ater+/ and so forth, see Moulton 1947): "one should hesitate to 
allow a small residue of words of foreign origin to prevent a general formulation". 

 
(12)  endless terminological debates: 
 a. e.g. Welmers (1947), Hall (1946:81, 1948), Kepke (1948), Trager (1962), 

Stockwell et al.(1956), Harris (1951:86s), Trager (1972:45) 
 b. candidate terms without any empirical or theoretical content: 

transition, disjuncture, schismeme or contiguity 
 c. juncture zoo: 

internal vs. terminal juncture (Trager & Bloch 1941) 
internal vs. external juncture (Trager & Bloch 1941) 
juncture vs. disjuncture (Hall 1946:81) 
plus vs. internal open vs. terminal juncture (or even "semijuncture") (Stockwell et 
al.1956) 
Trager (1972:45) for example ends up with five different junctures 

 
(13)  summary: the correct solution for the wrong reasons 
 a. structuralist interface theory was enforced by level independence: no morpho-

syntactic information can be used in phonology. Hence it must be translated and 
projected onto phonology in the form of a truly phonological category. 

 b. Since the only phonological units of structuralist phonology are phonemes, the 
morpho-syntactic information had to come down to phonology in this coat. 

 c. A phonetic correlate is a logical consequence of the phonemic status of juncture 
since all phonemes have a pronunciation. 

 d. ==> this is the correct method 
whatever your domestic theory, higher level information must be translated into 
objects of this theory. This makes the domestic phonological theory falsifiable at 
the interface. 

 
 
II. SPE 
 
3. Chomsky, Halle & Lakoff (1956): economy produces privativity 
 
(14)  background 
 In the late 50s when generative analysis was considered at best outlandish in 

structuralist-dominated phonology, Chomsky et al. (1956) tried to introduce what later 
on will become orthodox ideas of SPE (significantly, in a Festschrift for Roman 
Jakobson). Since the environment was by and large hostile, they attempted to clothe 
their work on boundaries in the structuralist strive for economy.2

                                                 
2  See Devine & Stephens (1976:295) on this issue. Anderson (1985:313s) describes the socio-political 

background and impact of Chomsky et al. (1956). 
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(15)  economy: 

any move that reduces the number of phonemic entities is welcome 
 a. four different stress phonemes were commonly recognized for English (numbered 

1 to 4) 
 b. Chomsky et al. (1956) propose to replace them by just one opposition, "accented" 

vs. "unaccented". 
 c. monster "minimal pairs": light house keeper 

readings "for some speakers": 
[2134] = "a housekeeper who is light in weight" 
[1324] = "a person who keeps a light house" 
[3134] = "a person who does light housekeeping" 

 d. juncture-based analysis: 
two different junctures 
- "internal" 
= "external" 
/light = house – keeper/  = "a housekeeper who is light in weight" 
/light - house - keeper/ = "a person who keeps a light house" 
/light house keeper/ = "a person who does light housekeeping" 

 e. With reference to Hockett (1955:158,168), Chomsky et al. (1956:66,68) explicitly 
advertise simplicity and economy as the trump of their analysis: junctures "are 
introduced for the purpose of reducing the number of physical features that must 
be considered phonemic" (pages 66 and 68). 

 
(16)  Generative ideas incognito 

generative ideas in a hostile structuralist environment 
 a. not only syntax and semantics are hierarchically organised, but phonology is as 

well: 
"constituent structure has always been considered a characteristic feature of the higher levels of 
morphology and syntax. We are suggesting here that it exists on the phonological level as well. 
Every linguistic level, then, has the basic form of a linear system of symbols, organised into a 
hierachical arrangement" (page 78s). 
 
The phonological constituent structure they appeal to is built on the juncture 
phonemes: 
Chomsky et al. (1956:70) construct a "phonemic clause" which "will be bounded 
[…] by zero-order junctures. Within this domain, the two junctures discussed 
above [i.e. internal and external] suffice to determine stress in a simple and 
significant manner". 

 b. Chomsky et al. (1956:67) overthrow the structuralist dogma of level 
independence, i.e. the fact that no linguistic analysis may ever appeal to 
information from higher levels. 

 c. question: 
does the phonemic transcription allow, or should it allow, to arrive at a unique 
representation for every utterance heard ? 
Answer: no and no. 
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 d. argument for juncture: multifunctionality 
needed in morpho-syntax anyway, so their use in phonology is for free. 
"foremost among these advantages is the fact already mentioned that the constituent organisation 
imposed from purely phonological considerations (i.e., from considering the simplest way to state 
stress) correlates quite closely with the constituent organisation that is required for the description 
of English on other levels. This correspondence leads to an overall simplification of the grammar 
of the language, since the constituent structure once stated can be made to serve a variety of 
functions" (page 78). 

 e. multifunctionality also shields against the following objection: 
what do we gain if four stress phonemes are traded against one accent phoneme 
and two junctures (internal and external)? 

 f. ==> juncture only in place of morpho-syntactic divisions 
prohibition of juncture morpheme-internally 
"junctures should be distributed in a manner that is significant on higher levels. Specifically, 
junctures should appear only at morpheme boundaries, and different junctures should correspond, 
by and large, to different morphological and syntactical [sic] processes" (Chomsky et al. 1956:67). 

 g. ==> no phonetic correlate 
"physical entities" vs. juncture, appears later on in SPE as the feature [±segmental] 
Chomsky et al. (1956:66) deny any phonetic status to boundaries: "the segmental phonemes 
represent physical entities and, therefore, each manifestation of a phoneme must have certain 
stateable physical properties. […] The junctures, on the other hand, do not represent physical 
entities, but are introduced for the purpose of reducing the number of physical features that must be 
considered phonemic." 

 h. from a phonetic to a morpho-syntactic correlate 
in structuralism, higher level information must enjoy a true phonological identity. 
Chomsky et al. (1956) deny that: juncture is but a phonological reflection of some 
morpho-syntactic division. 
 
This is a kid of dephonologisation of juncture: 
==> the roots of juncture as a diacritic object, i.e. SPE-type boundaries. 

 i. no translation 
multifunctionality: morpho-syntactic juncture is used in phonology - but there is 
no discussion regarding translation yet: the morpho-syntactic objects and the 
phonological objects are the same. 

   
 j. Privativity as an accidental consequence of economy 
  1. is ALL morpho-syntactic information projected onto phonology, or just the 

part of it which is phonologically relevant ? 
  2. Chomsky et al. (1956:68) are privative for the sake of economy and 

simplicity: 
"since junctures are introduced for the purpose of reducing the number of physical features 
that must be recognized as phonemic, we do not require that every morpheme boundary be 
marked by a juncture. […] Only those morpheme boundaries are marked by a juncture where 
actual simplifications in the transcription are achieved. In other words, junctures are 
postulated only where phonetic effects can be correlated with a morpheme boundary". 

  3. structuralists were non-privative: Moulton (1947) for example consistently 
marks every beginning and every end of a word with /+/. 
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4. SPE sets the standards for 40 years 
 
(17)  fundamental notions I 
 readjustment, Σ' - later known as mapping, Indirect Reference, non-isomorphism 

(Prosodic Phonology) 
 a. syntactic surface structure in many cases is the direct input for phonological 

interpretation, but sometimes needs to be modified before phonology can make 
use of it - TRANSLATION is needed: 

 b. "We have two concepts of surface structure: input to the phonological component and output of the 
syntactic component. It is an empirical question whether these two concepts coincide. In fact, they 
do coincide to a very significant degree, but there are also certain discrepancies. These 
discrepancies […] indicate that the grammar must contain certain rules converting the surface 
structures generated by the syntactic component into a form appropriate for use by the 
phonological component. In particular, if a linguistic expression reaches a certain level of 
complexity, it will be divided into successive parts that we will call 'phonological phrases', each of 
which is a maximal domain for phonological processes. […] 
It appears that the syntactic component of the grammar generates a surface structure Σ which is 
converted, by readjustment rules that mark phonological phrases and delete structure, to a still 
more superficial structure Σ'. The latter then enters the phonological component of the grammar." 
Chomsky & Halle (1968:9s) 

 c. non-isomorphism - the cat-rat-cheese example 
"Consider, for example, sentences such as (124), where the three bracketed expressions are the 
three noun phrases in the predicate: 
(124) This is [the cat that caught [the rat that stole [the cheese]]] 
Clearly, the intonational structure of the utterance does not correspond to the surface structure in 
this case. Rather, the major breaks are after cat and rat ; that is, the sentence is spoken as the three-
part structure this is the cat – that caught the rat – that stole the cheese. This effect could be 
achieved by a readjustment rule which converts (124), with its multiply embedded sentences, into a 
structure where each embedded sentence is sister-adjoined in turn to the sentence dominating it. 
The resulting structure appears then as a conjunction of elementary sentences (that is, sentences 
without embeddings). This allows us to say that intonation breaks precede every occurrence of the 
category S (sentence) in the surface structure and that otherwise the ordinary rules prevail." 
(emphasis in original) Chomsky & Halle (1968:371s) 

 d. Chomsky & Halle suggest exactly what will be undertaken 20 years later: the dis-
embedding of the cat-rat-cheese sentence in the translational process, so that three 
sister nodes are created – these will be called "phonological phrases" in the 
analysis of Nespor & Vogel (1986). 

 
(18)  boundaries - the generative version on juncture 
 a. phonology is a linear string of segments, and segments are made of features. 

Hence boundaries must be segments. They are segments that lack any phonetic 
manifestation. 

 b. feature [±segment] 
[+segment] = regular segments /e/, /p/ etc. 
[-segment] = boundaries 
"Boundary features do not have universal phonetic correlates, except perhaps for 
the fact that word boundaries may optionally be actualised as pauses." (Chomsky 
& Halle 1968:364) 

 c. three different boundaries: 
#, +, = 
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 d. as all other segments, they are made of features: 
[±word boundary (WB)] 
[±formative boundary (FB)] 
# [+WB, -FB] 
+ [-WB, +FB] 
= [-WB, -FB] 
(Chomsky & Halle 1968:66s) 
[+WB, +FB], the fourth logical possibility, is not addressed in SPE. 

 e. # is "syntactic" 
is inserted at the beginning and at the end of each major category, i.e. noun, verb, 
adjective, and also on each side of higher constituents that dominate major 
categories, i.e. NPs, VPs, sentences etc. (Chomsky & Halle 1968:12s,366ss). 

 f. this produces important clusters of #, which are reduced to maximally two 
consecutive #s by convention (see Selkirk 1972:12,1974:578). 

 g. + and = 
  1. are "morphological" 

they are recorded in the lexicon. 
  2. All and only those lexical entries that are morphologically complex bear a = 

or a +. 
  3. = occurs only in some learned vocabulary: 

per=mit, de=signate, con=de=scend and the like (Chomsky & Halle 1968:94s)
  4. + is the morphological default, i.e. it occurs 

- within a lexical entry 
- at its edges 
for example /+para+site+/. 

  5. as for #, clusters of + that arise after lexical insertion are reduced by 
convention, but this time to maximally only one instance of + (Chomsky & 
Halle 1968:12s,364s). 

 
(19)  fundamental notions II 
 the phonological cycle 

(transformational cycle) - later known as Phase theory (Chomsky 2001, Distributed 
Morphology) 
actually, earliest version: Chomsky et al. (1956:75) 

 a. the cycle is the general principle of phonological interpretation in grammar that 
applies within the word (morphology) as much as among words (syntax) 
"Investigation of English and other languages confirms this expectation and permits us to 
formulate the principle of the transformational cycle in full generality, applying to all surface 
structure whether internal or external to the word." Chomsky & Halle (1968:27) 

 b. cyclic interpretation of the string that is submitted to phonology proceeds step by 
step from inner domains outwards. 
"Regarding a surface structure as a labeled bracketing […], we assume as a general principle that 
the phonological rules first apply to the maximal strings that contain no brackets, and that after all 
relevant have applied, the innermost brackets are erased; the rules then reapply to maximal strings 
containing no brackets, and again innermost brackets are erased after this application; and so on, 
until the maximal domain of phonological processes is reached." Chomsky & Halle (1968:15) 

 c. the phonological cycle is natural and intuitive: 
"Notice, once again, the that the principle of the transformational cycle is a very natural one. What 
it asserts, intuitively, is that the form of a complex expression is determined by a fixed set of 
processes that take account of the form of its parts." Chomsky & Halle (1968:20) 
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(20)  interplay of the phonological cycle and boundaries 
 a. SPE was aware of the fact that English has two distinct classes of affixes: 

"Alongside of the affixes that affect stress placement […], there are other 'neutral affixes' which 
characteristically play no role in the placement of stress, for example, the adjective-forming affixes 
-y, -like, -able, -ish and affixes such as -ing, -past tense, -hood, -ness, -ly, -wise. We can indicate 
the fact that an affix is neutral by making use of the # boundary." Chomsky & Halle (1968:84) 

 b. the Main Stress Rule shifts stress one vowel right when an affix is added. 
 c. hence the challenge: the Rule must not apply to strings that contain stress-neutral 

affixes. 
 d. solution: 

1. stress-neutral affixes come with a # boundary 
2. the Main Stress Rule is amended so that it is blocked by # 

 e. párent - parént-al vs. párent-hood 
[parent] → párent 
[[parent] al] → [[párent] al] → [parént al] 
[[parent] #hood] → [[párent] #hood] → [párent #hood] 

 
(21)  summary 
 a. ==> SPE encodes extra-phonological information 

1. procedurally - the phonological cycle 
2. representationally - boundaries 

   
 b. this is what I call Interface Dualism. 
   
 c. Interface Dualism is an important measure of interface theories. 

Later theories will try to maximise or to eliminate either way of transferring extra-
phonological information to the phonology: 
all-is-procedural: Lexical Phonology 
all-is-representational: Prosodic Phonology 
==> that must be wrong 

 
 
III. Post-SPE 
 
5. Boundaries in post-SPE times 
 
(22)  boundary mutation rules 

(or readjustment rules) 
 a. modify the boundary structure inherited from higher levels 

Chomsky & Halle (1968:366ss), further developed e.g. by Selkirk (1972,1974),  
Sag (1974) 

 b. # → + 
## → # 
even + → #, cf. Sag (1974:603s) 

 c. regulating the phonological "permeability" of syntactic divisions by manipulating 
the number of #s and turning #s into +s: 
- the more #s, the less permeable 
- the less #s, the more permeable 
- + is more permeable than # 
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 d. application: Selkirk (1972,1974) on French liaison 
ils [z] ont "they have" where liaison is mandatory 
ont-ils *[z] eu "have they had?" where liaison is impossible 
## → # / between subject and verb 
hence /ils ## ont/ → /ils # ont/ 
but /ont-ils ## eu/ remains untouched 
then the following rule applies: 
z → ø / __## 

 e. boundaries regulate style 
- "the more casual or 'reduced' the style level becomes, the more grammatical 
boundaries lose their effect" (Basbøll 1975:114) 
- hence the "regular" effect of boundaries, lost in low style, is rule blocking 

 
(23)  McCawley (1968:52ss): boundaries define domains of rule application 
 a. an idea coming originally from Chomsky et al. (1956): 

All junctures are ranked according to their relative prominence: some are stronger, 
others are weaker. On these grounds, then, Chomsky et al. (1956:70) construct a 
"phonemic clause" which "will be bounded […] by zero-order junctures. Within 
this domain, the two junctures discussed above [i.e. internal and external] suffice 
to determine stress in a simple and significant manner" (emphasis mine). 

 b. SPE rejects the idea of boundary strength: Chomsky & Halle (1968:371) 
see also Devine & Stephens (1976:292s) 

 c. when boundaries are ranked on a strength scale, they acquire a "ranking function": 
each division has a hierarchical status and thereby ranks the rules in whose 
structural description it occurs. 

 d. Boundaries define the domain of application of rules in that "the juncture gives the 
limits of the stretches of utterance to which certain rules apply" 
(McCawley 1968:55) 
See also Basbøll (1975:111,1978) and Selkirk (1980a). 

 e. example (McCawley 1968:55) 
/#pat#atak#/ 
t → d / V__V 
produces [patadak] 
since the rule applies separately to the two chunks #pat# and #atak#, and the /t/ is 
intervocalic in the latter, but not in the former. 

 f. ==> the opposition boundaries vs. domains will be critical for the birth of 
Prosodic Phonology. 

  1. They actually recover the opposition 
"local vs. non-local intervention in phonology", 
which has never been discussed in the literature but is the fundamental split 
between Prosodic Phonology and the rest of the phonological culture since the 
19th century. 

  2. This opposition will be central for Direct Interface, which holds that higher 
intervention must be local, i.e. according to the traditional notion of sandhi. 

 
(24)  boundary zoo 

typology and strength of boundaries 
 a. juncture/ boundary typology has always existed: cf. structuralism, Chomsky et al 

(1956) (internal, external), SPE (#,+,=). 
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 b. in post-SPE times, this inventory becomes a true boundary zoo. Its members are 
usually ranked on a scale of boundary strength. 

 c. some examples (in decreasing strength) 
  1. Basbøll (1975) (also Basbøll 1981a) 

in general, no particular language: 5 different boundaries 
###, ##, #, +, $ 

  2. McCawley (1968:57ss) 
for Japanese: 6 different boundaries 
$, #, #i, :, &, * 

  3. Stanley (1969) 
for Navaho: 7 different boundaries 
#, =, *, !, ", +, - 

  4. Kaisse (1985:109ss) 
for Modern Greek 
more than three different boundaries needed 

  5. Loporcaro (1999) and Bertinetto (1999) 
for Italian dialects: 13 different boundaries 
numerals are assigned to boundaries that represent increasing morpho-
syntactic distance on a scale from -6 to +6, hence yielding a zoo of 13 
different diacritics, which are not named anymore but just referred to with 
their integer. 

 
(25)  why posit different boundaries ? 

how can they be distinguished ? 
 a. "syntactic" vs. "morphological" boundaries: # vs. + 
 b. "minimal pairs" 

English velar nasal (Chomsky & Halle 1968:85s,369s) 
two homophone suffixes -er with different effects 
-er  comparative: long - longer, quick - quicker 
-er agentive: sing - singer 
/long-er/ → lo[Ng]er 
vs. 
/sing-er/ → si[N]er 
and the (hypothetical) longer lo[Ng]er "person who is longing" 
hence the "minimal pair" lo[Ng]er vs. lo[N]er 
/sing#er/, /long#er/ 
but a boundary mutation rule transforms # into + in comparatives: 
# → + / __er [comparative] 
then g-deletion: 
g → ø / ŋ__# 
/long+er/ → lo[ŋg]er 
/sing#er/ → si[ŋ]er 
/finger/ → fi[ŋg]er 
/sing##/ → si[ŋ] 

 c. but minimal pairs can rarely be adduced 
Stanley (1973:192s) for example admits that "phonologically parallel contexts can 
seldom be found to distinguish more than two or three types", and further 
"'minimal pairs' for boundary phenomena are difficult to find, in general, and less 
direct methods of justifying boundary types must be used." 
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 d. the strength of boundaries, measured by their lesser or greater permeability in 
regard of phonological processes. 
e.g. McCawley (1968:55), who assumes "the existence of distinct junctural 
elements /#/ and /:/, corresponding to the fact that such rules as the p → h rule and 
the h → / rule apply to different-sized chunks of utterance." 
along these lines: Chomsky & Halle (1968:84ss), Siegel (1974), Aronoff (1976), 
Kenstowicz & Kisseberth 1977:103ss, Booij (1977), Allen (1980). 
Overview of the methods that have served in order to establilsh different 
boundaries: Devine & Stephens (1976:298s). 

 
(26)  Alas, there are no natural classes of boundaries 
 a. strong ambition: natural classes of boundaries 

to establish cross-linguistic classes of boundaries that are defined by specific kinds 
of rules. 
Desperate enterprise. 

 b. weaker ambition: natural classes of boundaries 
on a cross-linguistic count, to find out which particular morpho-syntactic or 
semantic configuration produces a phonological effect in form of a boundary. 

 c. inquiry on 
  1. the correlation between the class of morpho-syntactic boundaries that shows 

uniform behaviour in regard of phonological processes 
  2. the class of phonological rules that show a uniform behaviour with respect to 

morpho-syntactic divisions. 
  Kenstowicz & Kisseberth (1977:103ss), Devine & Stephens (1976,1980) 
 d. result: only frustration 
  1. reasonable morpho-syntactic patterns correlated to boundaries seem to be 

accidental even within a given language, let alone on a cross-linguistic count. 
  2. nothing can be predicted: neither when, nor why higher levels intervene in 

phonology, let alone which kind of phonological effect will be produced. 
 e. conclusion for the post-SPE period 
  1. our present understanding of syntax, semantics, morphology and their 

interplay does not allow to discover the mechanisms that drive their 
intervention in phonology. 

  2. progress in phonology will not help. It is progress in syntax and morphology 
that is needed. 

  3. our cross-linguistic empirical knowledge is very shaky and superficial: we 
know almost nothing about the patterns that are around. 

  4. mapping ==> in the late 80s and early 90s, serious empirical work on quite a 
large panel of languages will be done in order to uncover recurrent patterns. 
But at the end of this, there will be as much frustration as in the 70s: no robust 
generalisations emerge, and empirical work in this direction is not done 
anymore since the mid-90s (cf. belolw). 

 
(27)  Boundary abuse (generative): 

- attempts at restricting the arbitrary proliferation of boundaries 
- a kind of selfapplied hygienic use of boundaries 

 a. timid attempts at defining criteria that restrict the distribution of boundaries: 
Basbøll (1975,1978a,b, 1981a), Hyman (1978), Kenstowicz & Kisseberth 
(1977:105ss) and Strauss (1979). 
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 b. Basbøll: boundaries are "last resort" and should be disallowed in presence of a 
solution that does not recur to them. 
Basbøll (1978b:164s): no boundaries if they lead to a more complicated 
formulation of the rule. 

 c. example (Basbøll 1975:115, 1978b:154): 
SPE and Selkirk (1972,1974) use = only in learned vocabulary. 
French /in-légal/, /con-mémoratif/ → [illégal, commémoratif] 
= must be different from + because nasal loss and ensuing compensatory 
lengthening occur only in learned vocabulary. 
[abstracting away from the fact that there could be no synchronic activity in these 
words at all - they could be just one single lexical entry] 
Basbøll thus suggests to replace = by the feature [+learned]. 

 d. Basbøll (1975:128): three criteria 
  1. productivity 

productive affixes come with a boundary, unproductive affixes lack any 
boundary. 

  2. boundaries can only be posited on the grounds of at least two phonological 
effects. 

  3. no boundaries in roots 
only affixes can bear boundaries - roots cannot. Either the same affix always 
come with the same boundary, or there is no boundary at all.  
A particular root may not be retrieved from the lexicon with a given boundary.
This is against Hoard (1973) who proposes a lexical recording /dhadh#/ for 
this particular word in Sanskrit. 
Devine & Stephenson (1976:301) point out the generally tacit assumption 
according to which boundaries are a property of affixes, rather than of roots. 
This is natural: ruling out boundaries from individual roots only reflects the 
insight that they represent morpho-syntactic, not lexical or phonological 
information. 

 e. Kenstowicz & Kisseberth (1977:105ss) 
boundary strength must be consistent on the phonological and the morpho-
syntactic side. 
A boundary hierarchy established on phonological grounds must not fall foul of 
morpho-syntactic criteria: e.g. derivational boundaries are stronger than 
inflectional boundaries. 

 f. early version of Direct Syntax because of boundary abuse  
  1. in the 80s, Prosodic Phonology has established the principle of Indirect 

Reference: phonological rules may not make direct reference to morpho-
syntactic structure - they can only refer to intermediate objects: boundaries, 
the Prosodic Hierarchy. 

  2. Hyman (1978:459), Hyman (1975:197s,1978:457ss), Hyman & Kim (1973) 
propose Direct Syntax in a reaction on boundary abuse: 
"the abuses seen in such works as Stanley (1973), where boundaries are 
unnecessarily proliferated" (Hyman 1978:459) 
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  3. they propose to eliminate + 
all cases where + is claimed to be phonologically active that "we have 
investigated have either used the + boundary when the # boundary would 
have done as well, or have used the + boundariy diacritically, and could just 
as well have used ad hoc boundaries such as $, % or ¢ or referred directly to 
the morphemes involved" (Hyman 1978:459) 
In replacement of +, Hyman (1978:459) proposes to write rules that make 
direct reference to the particular morphemes involved. 

 
 
6. Abstractness: boundaries and Natural Phonology (structuralism through 
the back door) 
 
(28)  Early generative teething troubles: any two alternating items contract a derivational 

relation 
The abstractness debate (Kiparsky 1968 et passim) 

 a. tacit rule governing SPE and all the work in the post-SPE period 
(Jonathan Kaye calls that "the central dogma") 
the smaller the lexicon and the bigger the computational part of grammar, the 
sexier the theory. 
ANY alternation that involves items which are either 
1. etymologically or 
2. paradigmatically or 
3. semantically 
related implies one single underlying form for the items in question. 

 b. this leads to improbable derivations of the kind discussed above: /in-legal/ etc., 
which could as well be one single root /illegal/, and the putative derivation purely 
historical. 
 
==> we don't care for the segmentation that the linguist is able to do - we want to 
know what is really going on in the on-line computational system. The way the 
linguist and the way the brain works may be very different. 

 c. the most extreme case: Lightner (1978:18s,1981,1985) 
eye - ocular 
thunder - detonation 
dental - tooth 
rebel - bellicose 
cardiac - heart 
three - third 
gynecology - queen 
sweet - hedonism 

 d. because of h-k (heart - cardiac), d-T (third - fourth) and s-h (sweet - hedonism), 
Grimm's Law, Verner's Law and the Ancient Greek s > h shift 
are active rules in the modern English grammar 

 e. nicest flower: the underlying form of tooth is /H3d/ where H3 is the Proto-Indo-
European o-colouring laryngeal (Lightner 1978:26). 

 f.  
==> phonological theory must not be able to transform anything into anything. 
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 g. more serious case: ele[k]tric vs. electri[s]ity 
Chomsky & Halle (1968:219ss,426s), Hooper (1975:544s), Halle & Mohanan 
(1985), Harris (1994:21ss), Kaye (1995:312,328), Coleman (1995:375ss), 
Kiparsky (1982a:40s), Halle (2005). 

 h. All phonological theories that individuised in the early and mid 80s have 
incorporated this lesson from the discussion of abstractness in one way or another:
the more morphological conditions need to be specified in the formulation of a 
rule, the more suspect it is. 
The alternating items may well be separate lexical entries, or the result of 
allomorphy (or even of analogy). 

 i. the quest for an "Evaluation Measure" (or "Evaluation Metrics") that would tell on 
independent grounds whether we are in presence of phonology, allomorphy or 
separate lexical entries has been undertaken and failed miserably (Kiparsky 1974, 
Campbell 1981, Goyvaerts 1981). 
The poor phonologist stands alone with his intuition when it comes to determining 
where the red line runs. 

 
(29)  Natural Generative Phonology: 

Overstatement in the reaction against "everything is synchronic" 
(Stampe 1972, Vennemann 1974a, Hooper 1975, 1976) 

 a. Phonological Realism (Vennemann) 
diachronic perspective: the cycle of life of rules 

  1. when rules start out in life, they are completely regular and make reference 
only to phonetic information. They then take on morphological conditions and 
develop lexical exceptions. These grow until the former rules are completely 
frozen. 

  2. The goal of grammar is not to do archeology of rules, but to describe the 
present-day activity of the phonological component. 

  3. Hence only "young" rules are phonological. Later they belong to another 
component of grammar: morpho-phonology or the lexicon. 

  4. Natural Phonology is a Minimal Phonology 
only 5% or 10% of the alternations that SPE derives from a common lexical 
source by a phonological rule are phonological. 

 b. only 100% regular alternations are phonological. Hence 
  1. rules may only mention phonological objects (no diacritics, no morpho-

syntactic information) 
  2. every single instance of the object that is subject to a rule must undergo the 

change when it occurs in the appropriate context. 
 c. True Generalzation Condition 

only phonetically accessible information can be used in the formulation of 
phonological rules. 

 d. No-Ordering Condition 
rules cannot be ordered. 

 e. ==> identical to the structuralist level independence, albeit not for the same 
reasons: phonology may only use phonetic information. 

 f. two types of alternation: 
  1. P-rules (phonological rules) 

productive, phonetically transparent and entirely regular 
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  2. MP-rules (morpho-phonological rules) 
require some non-phonetic information such as reference to morphological 
and grammatical categories. 

 g. consequences for boundaries: 
#, + and the like can hardly be said to constitute phonetic information, hence they 
are banned from P-rules (Vennemann 1974b:360ss). 

 h. "phonetic boundaries" 
however, even natural rules need to make reference to boundaries, and this is why 
Hooper (1975:545) introduces "phonetic boundaries": the "syllable boundary $" 
and the "pause boundary ║". Hooper (1976:14) also calls them "phonological 
boundaries" or "grammatical boundaries". They 
 

"have a necessary and consistent phonetic manifestation. […] On the other hand, the word 
boundary (## and #) and the morpheme boundary (+) are determined by syntactic and 
semantic means. The latter boundaries are counted as nonphonetic information" (Hooper 
1976:14) 

  also Anderson (1974:3): 
"boundary elements" in morphophonemic rules, against 
"phonetically realizable (i.e., word or phrase) boundaries" in P-rules. 

 i. ==> same debate as in structuralism 
  1. phonetic manifestation of boundaries 
  2. "pause boundaries" have a phonetic existence, and must not have any other. 

Hence they lack any morpho-syntactic identity and occur independently of 
morpho-syntactic control. 
==> free way for boundary abuse, old structuralist illness. 

 j. Devine & Stephens (1980:57ss) and Clayton (1981) 
boundaries are a good testing ground for Natural Phonology and the split of the 
world into P- and MP-rules. 
Result: quite a lot of alternations in natural language are entirely regular, 
productive and make exclusive reference to the phonetic signal except for the fact 
that they crucially appeal to the word boundary. 
==> bad news for Natural Phonology 

 k. "covert boundaries" (Devine & Stephens) 
Natural Phonology is a theory that warrants the absence of # from phonology, but 
maintains it undercover. 

 
 
7. "Natural" depletion of the boundary zoo by autosegmentalism 
 
(30)  the Coda context __{#,C} 
 a. referring to the Coda instead of __{#,C} eliminates a great many #s 
 b. this elimination has gone unnoticed 

in all textbooks, two arguments in favour of the Coda are made: 
  1. non-naturalness 

the context __{#,C} is unnatural: what do # and C have in common? 
  2. disjunction 

a generalisation is missed if the reference to this context is disjunctive: same 
effects, same causes. 

  but nobody has shouted "hurray, the Coda allows us to get rid of ugly diacritics". 
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8. Pyle (1972): the bankruptcy of boundaries 
 
(31)  Pyle (1972): 

boundaries are not segments - pretending they are makes absurd predictions. 
 
(32)  boundaries need special provisions that are not necessary for regular segments 
 a. X → Y / A__B 

boundaries should be able to instantiate any of the four objects A,B,X,Y 
 b. X,Y: boundary mutation rules (cf. above) 

# → + 
# → ø 

 c. what about boundary epenthesis ? 
ø → # / A__B 

  1. possible answer: morpho-syntax (#) and the lexicon (+) distribute boundaries 
only at higher level divisions. There is a general ban on morpheme-internal 
boundaries. 

  2. ==> there could still be epenthesis at morpheme and word boundaries. 
 d. what about boundary metathesis ? 

+C → C+ / A__B 
  this would transport a boundary inside a morpheme and thus be ruled out by the 

same ban on morpheme-internal boundaries. 
 e. what about boundary clusters created by the erasure of a morpheme: 

B → ø / A__C 
hence A+B+C → A++C 
boundary clusters are reduced by general conventions in SPE: # to maximally two, 
+ to maximally one. 

 f. conclusion: 
special provisions need to be made for boundaries, but not for regular segments. 
Pretending that boundaries are just a little peculiar kind of segments is a trick. 

 g. the same point is made by Szpyra (1989:11) and Rotenberg (1978): 
 

"In order to implement [this solution, i.e. the fact of setting up ad hoc boundaries] […], one 
quickly finds the need for a great deal of theoretical machinery to place boundaries, to 
delete most of them when they pile up, and to ignore the rest of them when they get in the 
way. All of this comes from assuming that boundaries exist as items of vocabulary on a par 
with the others." Rotenberg (1978:16s) 

 
(33)  boundaries cannot be transformed into real segments 
 a. in SPE, anything can be transformed into anything 

so what about 
+ → p / C__C             /dog+s/ → [dogas] 
p → # 

 b. this of course is absurd. 
 
(34)  boundaries are "invisible" 
 a. In SPE, rules are supposed to apply irrespectively of boundaries unless a specific 

boundary condition is mentioned in their structural description. 
Chomsky & Halle (1968:364ss) 

 b. Hence, any rule that applies to the string XYZ also applies to X+YZ, XY+Z and 
X+Y+Z. 
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 c. If boundaries are not any different from regular segments, the latter should also be 
able to be "invisible" at times. 
But of course, there is no rule in natural language that ignores, say, /p/s unless a /p/ 
is explicitly mentioned in its structural description. 

 
 
9. Alternative solutions: Direct Syntax and true translation 
 
(35)  Pyle's (1972) & Hyman's (1978) solution: Direct Syntax 
 a. so-called Direct Syntax approaches have been the main challenger of Prosodic 

Phonology in the mid 80s (Kaisse 1985, see below). 
They hold that phonological processes make direct reference to morpho-syntactic 
categories ("A → B / when belonging to an adjunct/ to an NP/ when c-commading 
C"). 
This is in violation of the principle of Indirect Reference. 

 b. in fact it was already promoted in the 70s by authors who did not like boundaries 
and were looking for an alternative. 

 c. Pyle (1972) 
advocates a transderivational mechanism whereby phonological rules "can look 
back in the derivation" and thereby detect the phonologically relevant morpho-
syntactic structure even though it had already been erased at an earlier derivational 
stage. This operation of course violates the basic principle of ordered rule 
application. 

 d. Hyman (1978:459), Hyman (1975:197s,1978:457ss), Hyman & Kim (1973) 
propose Direct Syntax in a reaction on boundary abuse (see above). In 
replacement of +, Hyman (1978:459) proposes to write rules that make direct 
reference to the particular morphemes involved. 

 
(36)  Lass (1971): translation into a real phonological object 
 a. a completely isolated case that recurred to an "extreme" solution: if boundaries 

have a phonological effect, they must be phonological objects. 
  1. In SPE, phonology is made of features, hence they must be a feature. 
  2. but NOT a diacritic feature such as [±segment] or [±formative boundary]. A 

feature that is needed in the phonology anyway and in absence of anny issue 
related to the interface. 

 b. Lass' problem: the distribution of fricatives in Old English 
fricatives are voiced when flanked by two vowels or a vowel and a sonorant, but 
voiceless if geminate, adjacent to an obstruent or to a word boundary. 

 c. Lass (1971:16): assimilation to a boundary ? 
"environments of the types [-obstruent]__# and #__[-obstruent] come under the heading of 
'boundary' environments rather than 'sonorant' environments, that is they do not allow for voicing. 
[…] This suggests that in some sense the bondary # is higher in some scale or hierarchy of 
'strength' than sonorants are, and that the presence of # in an environment will always override the 
effect of a sonorant in a given case. If # is present it seems to become the 'goal' as it were of an 
assimilatory process, regardless of whether there may be any segments of the type likely to induce 
voicing contiguous to the fricative in question on the other side. But is it justified to talk in these 
terms, and refer to boundaries as something that segments can assimilate to"? 

 d. conclusion: 
"# is really a voiceless obstruent (albeit one with no articulatory features besides 
voicelessness)." Lass (1971:16) 
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 e. hence # has been transformed into an obstruent, and this obstruent then works in 
the domestic phonology just like any other obstruent. 
==> translation into a truly phonological object, not into a diacritic. 

 
 
10. Timid calls for Translation: foreshadows of the Translator's Office 
 
(37)  How does morpho-syntactic information become phonological ? 
 a. this issue is absent from structuralist thinking since morpho-syntactic information 

was supposed to be absent in phonology. 
 b. Chomsky et al. (1956) make the multifunctionality argument: having boundaries 

in phonology does not add any extra device to the grammar because boundaries 
are needed in morpho-syntax anyway. 
==> hence the same objects are supposed to have a morpho-syntactic and a 
phonological existence. 
translation was not an issue, the question was not even raised. 

 c. SPE 
  1. readjustment 

the ancestor of the Translator's Office 
But: readjustment only in case morpho-syntactic structure is not ready for use 
in phonology, i.e. in case of non-isomorphism. Generalisation of readjustment 
only by Prosodic Phonology where Indirect Reference is elevated to an 
absolute law. 

  2. boundaries have two sources: 
- the lexicon: +, = 
- syntax: # are "inserted" in morpho-syntactically defined locations. 
   it is unclear what "inserted" means, and who inserts. 

 d. Devine & Stephens (1976,1980) 
  1. Devine & Stephens (1976:285s) examine the question: 

 
"What are phonological boundaries? […] What are the relations and distinctions in function 
between phonological boundaries and morpho-syntactic rule environments?" (Devine & 
Stephens 1976:285s) 
 
"The question of whether the juncture is a phonological entity or merely a list of morpho-
syntactic boundary sequences then presents itself as usual" (Devine & Stephens 1976:307). 
 
but conclude, frustrated, that phonologists usually do not address them, and if 
they do, in a way that fails to comply with scientific standards (page 310). 

  2. Devine & Stephens (1980:62ss): same frustrating inconclusiveness 
"Phonological boundaries can implement morphosyntactic boundaries and signal them via the 
processes for which they serve as environments. 'Parturiunt montes, nascetur ridiculus mus!' 
But banal conclusions are to be expected in a discipline that has a healthy tradition of striving 
for analytical demonstration of the intuitively obvious" (page 75). 

 e. the issue is raised, but no answer proposed: 
- Kenstowicz & Kisseberth (1977:103ss,1979:401ss,421) 
- McCawley (1968:52s) 
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 f. phonological boundaries vs. morpho-syntactic boundaries. 
a curious distinction that is widespread in the literature 
(Devine & Stephens 1976:286s, 1980:75) 

  1. Devine & Stephens (1980:75): 
"Morphosyntactic boundaries delimit morphosyntactic units and their hierarchical position is 
an index of morphosyntactic cohesion; phonological boundaries delimit phonological units 
and their hierarchical position is an index for of phonological cohesion." 

  2. Phonological boundaries are those that are visible to the phonology, while 
morpho-syntactic boundaries represent the exhaustive morpho-syntactic 
structure. 

  3. Phonological boundaries are supposed to be truly phonological objects, i.e. 
those to which structural descriptions of phonological rules make reference. 
Morpho-syntactic boundaries, on the other hand, are invisible to phonology 
unless they are "promoted" to a phonological boundary. 

  4. The general attitude acknowledges morpho-syntactic objects in syntax, 
morphology and phonology. In the latter area, they do not come along as NPs, 
VPs and the like, but as +, #, ## and so forth. 

  5. witness of the confusion: 
should rules make reference to boundaries or directly to morphemes? 
Kenstowicz & Kisseberth (1977:103ss, 1979:401ss,421) 

"Does the fact that a given rule applies only to structures containing a particular 
morpheme or morpheme class constitute evidence that a boundary different from the 
morpheme boundary is present? In other words, are all instances where the 
grammatical (particularly, morphological) identity of an element is relevant to a rule's 
application to be analysed in terms of boundaries, or is there a distinction between 
phenomena properly described by making reference to boundaries and phenomena 
properly described by means of direct reference to morphological identity? And if 
there is a distinction, how do we know when we are dealing with boundaries and when 
we are not?" (Kenstowicz & Kisseberth 1977:103s, emphasis in original) 

 g. miraculous substitution 
it seems to be generally supposed that morpho-syntactic boundaries are inserted 
by some higher-level driven device, but then miraculously mutate into 
phonological boundaries: 
 
e.g. Saltarelli (1970) 
"syntactic boundary markers are replaced by phonological ones, when significant, 
or deleted." 
 
However, nobody seems to address the question of how this replacement actually 
works, and what is transformed into what 

 h. Devine & Stephens (1980:73s) spot the problem in a section called 
"The phonologization of boundaries" 

 
"A theory which operates directly with syntactic boundaries as environments is 
unsatisfactory, for not only does it fail to explain the phonological nature of the most basic 
and fundamental boundary sensitive processes, but by definition it denies them 
phonological status and thereby the very possibility of receiving non-arbitrary analysis." 
(Devine & Stephens 1980:73) 

 
but have no solution either: they only talk about "replacing ms. [morpho-syntactic] 
boundaries by phonologically defined boundaries" (page 74) 
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IV. Lexical Phonology: a purely procedural world 
 
11. Affix ordering 
 
(38)  empirical foundations 
 a. Lexical Phonology is the synthesis of two empirical patterns (of English!) 
  1. morphological: affix ordering, discovered by Siegel's (1974) 

class 1 affixes cannot occur outside of class 2 affixes 
  2. phonological: the phonological cycle, known since SPE 
  primary texts: 

Siegel (1974), Aronoff (1976), Allen (1978), Pesetsky (1979), Kiparsky 
(1982a,b,c,1985) Mohanan (1982,1985,1986), Rubach & Booij (1984,1987), 
Rubach (1984,1985,1986,1993). 
Early overview: Kaisse & Shaw (1985), look-back overviews: Giegerich 
(1999:7ss), McMahon (2000:35). 

 b. the existence of two classes of affixes is known since SPE, where the major 
diagnostic was stress: stress-shifting vs. stress-neutral affixes 

 c. class membership 
(watch out, subject to much debate, the list below follows Mohanan 1986:16) 
classes run under various headings in the literature: level 1 vs. level 2, neutral vs. 
non-neutral, cohering vs. non-cohering, cyclic vs. non-cyclic and others. 

  class 1 class 2  
  in- 

-ity 
-ic 
-ian 
-ory 
-ary 
-ion 
-ate 
-al (adjective-forming) 
-y (noun-forming) 

un- 
-ness 
-less 
-hood 
-like 
-dom 
-ful 
-ship 
-ed (adjectival) 
-ing (noun-forming) 

 
 
 
 
 
 
 
 
 
 

 d. critical properties: 
  1

. 
class membership cannot be predicted (on phonological grounds), it is an 
idiosyntactic property of each class. 

  2
. 

both phonological and morphological effects are produced by the same set of 
affixes. 

 e. treatment in SPE: 
class 1 affixes come with + 
class 2 affixes come with # 

 f. diagnostic I 
morphological: affix ordering generalization 
original literature: Siegel (1974), Aronoff (1976), Allen (1978) 
later critical literature: Mohanan (1986:15ss), Szpyra (1989:40ss,178ss), Giegerich 
(1999:11ss) 

  1. class 1 + class 1 is ok 
atom-ic-ity, univers-al-ity 

  2. class 2 + class 2 is ok 
atom-less-ness, beauty-ful-ness, guard-ed-ness 
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  3. class 1 + class 2 is ok 
univers-al-ness 

  4. but class 2 + class 1 is out 
*atom-less-ity, *piti-less-ity, *guard-ed-ity 

 g. diagnostic II 
morphological: affixation to bound stems 
(i.e. stems that have no independent existence, e.g. in-ert, in-trepid) 

  1. class 1 affixes can be affixed to both bound stems and existing words 
bound stems: in-ert, in-trepid 
words: in-tolerable 

  2. class 2 affixes can only be affixed to existing words 
bound stems: *un-ert, *un-trepid 
words: un-aware 

 h. diagnostic III 
phonological: stress-shifting vs. stress-neutral 

  1. class 1 affixes are stress-shifting 
párent - parént-al 
válid - valíd-ity 
átom - atóm-ic 

  2. class 2 affixes are stress-neutral 
párent - párent-hood 
válid - válid-ness 
átom - átom-ise 

 i. there a couple of other phonological phenomena that could be used as diagnostics, 
but these are usually more controversial and regarded as "applications", rather 
than diagnostics (e.g. Trisyllabic Shortening, see below). 

 
(39)  cross-linguistic reality of affix classes 
 a. fairly obviously, class 1 affixes are of Romance origin, while class 2 affixes 

represent the Germanic heritage of English. 
Although the correspondence is not perfect (see below on dual membership), affix 
classes represent two diachronic layers of vocabulary in English. 
So what about other languages? 

 b. over the years, affix classes have been evidenced in 
- Germanic languages such as English, German and Dutch 
- Basque 
- Dakota (native American) 
- Malayalam (Dravidian) 
Booij (2000:297) provides an overview. 

 c. but of course there are many languages that lack affix classes, and thus lexical 
levels (see below). 

 d. also, the number of affix classes (and hence of levels) is in principle unlimited. 
For English, two to 5 levels have been proposed, and this is the range in which 
other level-bearing languages are accommodated. 
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(40)  Lexical Phonology and the abstractness debate 
overviews: Kiparsky (1982a:34ss), Szpyra (1989:15ss), Giegerich (1999:2s,100ss) and 
McMahon (2000:35s). 

 a. the abstractness debate: see above. 
since SPE utterly overgenerated, the expressive power of the grammar needed 
somehow to be marshalled. 

 b. attempts: imposing restrictions on possible underlying representations and the 
computational component. 
- Strict and Revised Alternation Conditions (Kiparsky 1973) 
- Strict Cycle Condition SSC 
informally: "don't touch material of former cycles" 
[later also known as robustness (Kaye 1995), Phase Impenetrability (Distributed 
Morphology)] 
(Kean 1974, Mascaró 1976, Halle & Mohanan 1985:94s) 
 
Lexical rule applications cannot change structure in environments not derived in 
their cycle. 
Where a derived environment is 
- an environment created by the concatenation of two morphems (morphologically 
derived) 
- an environment created by the application of an earlier rule in the same cycle 
(phonologically derived) 
[version by Halle & Mohanan (1985:94s)] 
 

 c. Chomsky's (1970) Remarks on Nominalisation: 
cut-down of transformational power in morphology: words such as  
reduction, transmission, recital 
are not the result of any derivation - rather, they represent single lexical entries. 
Reason: unproductive formation and semantic opacity. 

 d. what should be the attitude towards alternations that are subject to more or less 
heavy morphological conditioning ? 

  1. radical reaction of overgeneration: Natural Phonology (cf. above) 
  2. Kiparsky favours a less radical reaction: 

we must not throw out the baby with the bath: abstractness is not bad in itself; 
it is just a certain kind of abstractness that needs to be done away with. 

  3. Lexical Phonology may be viewed as an attempt at maintaining as much 
morpho-phonology as possible in the computational device of phonology 
while cutting away the wildest outgrowths of unrestricted SPE. 

  4. example: Derived Environment Effects 
   - Trisyllabic Shortening (cf. below): sane- sanity, wild - wilderness etc. 
   - but nightingale, ivory are not *n[Q]tingale, *[Q]vory 
   - SPE: /nXtingale/, hence violating the Strict Alternation Condition: a non-

alternating morpheme has an UR different from its surface. 
   - cyclic rules only apply to derived environments, hence Trisyllabic 

Shortening does not apply to underived items such as nightingale and 
ivory. 
Kiparsky (1982a) 
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  5. another example: "exceptions" 
   - vowel shortening in 

mean [miin] – meant [mEnt] 
but not in 
paint [pejnt], pint [pajnt], mount [mawnt] 

   - the former is morphologically complex (mean-t), while the latter are one 
single morpheme and do not correspond to any morphological regaularity. 

   - SPE: /pXnt/, /mXnt/ etc. 
   - cyclic rules only apply to derived environments, hence do not apply to 

paint, mount etc. The long vowel here is recorded in the lexicon. 
Kiparsky (1985:87) 

 e. reaction against a Halle-inspired regain of abstractness in the late 80s 
  1. Halle & Mohanan (1985) proposed a very "abstract" version of Lexical 

Phonology that untied much of the restrictions on underlying forms and 
computation that had been achieved, provoking an inflation of devices: 

  2. - the "loop" (going back to earlier lexical levels) 
- 5 levels in English 

  3. McMahon (2000:50ss) considers this to be a major setback for the theory. 
 
 
12. Interactionsm 
 
(41)  Lexical Phonology = interactionism  
 a. interactionism provides a unified account of affix ordering and the phonological 

cycle:  
it is the instrument that allows for killing two birds with one stone. 

 b. interactionism 
  1. is the interspreading of word formation rules with phonological rules: 

first you do some phonology, then you concatenate an affix, then you do some 
more phonology, then you concatenate another affix etc. 

  2. The inventor of interactionism is Pesetsky (1979) 
  3. interactionism was then developed by Booij (1981) and Kiparsky (1982b) 
  4. it captures the phonological cycle, known since SPE (cf. above), and the fresh 

facts from morphology regarding affix ordering: 
this is why Kiparsky's (1982b) article is called "From Cyclic Phonology to 
Lexical Phonology" 

 c. interactionsim materialises as the Lexicon: 
  1. every affix class corresponds to a lexical level (or stratum) 
  2. levels are procedurally ordered: first level 1 (= class 1) affixes are 

concatenated at level 1, THEN level 2 (= class 2) affixes are concatenated at 
level 2. 

  3. ==> crucially, level 2 affixes are absent at level 1, but some phonology is 
already going on. 

 d. explanation of affix ordering: 
  1. two class 1 affixes may be affixed at level 1 
  2. two class 2 affixes may be affixed at level 2 
  3. a level 1 affix may come in at level 1, followed by a class 2 affix at level 2 
  4. but a class 2 affix could never precede a class 1 affix 
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 e. explanation of the phonological cycle 
  1. level 1 affixes are "inner", level 2 affixes are "outer" 
  2. the cycle works its way through "from inside outwards" 
  3. hence a two-step interpretation is in-built: first you do phonology on the inner 

cycle = on level 1, then you do it again on the outer cycle (level 2) 
  4. however, we will see that the implementation of the cycle is quite different 

from SPE: 
the same phonological rule is not necessarily applied twice. Rather, level 1 
and level 2 may have different phonologies (rules). 

 
(42)  lexical vs. post-lexical phonology 

another hallmark of Lexical Phonology 
 a. continuation of the Praguian concept of 

word phonology vs. sentence phonology 
 b. parallel to the same division in the other interface module: 

word semantics vs. phrase semantics 
Mohanan (1986:14s) 

 c. that is, 
phonology interacts with morphology and syntax in different ways: 

  1. not at the same moment in the derivation 
- with morphology: before syntax is done (i.e. before words are concatenated) 
- with syntax: after syntax has been done (i.e. after words have been 
concatenated) 

  2. not in the same location 
- with morphology: in the Lexicon 
- with syntax: outside of the Lexicon, not further specified 

  3. potentially according to different principles 
   - the machinery and mechanics that control the interaction with morphology 

are not necessarily the same as those that are in charge of the interaction 
with syntax. 

   - the rules of lexical and post-lexical phonology are not necessarily the same 
- in practice, the set of rules in both components it actually NEVER 
identical. 

  4. sound and meaning are computed twice: 
   - the Lexicon constructs words, syntax and post-lexical phonology construct 

sentences 
   - the output of the Lexicon are words, the output of the post-lexical 

component are sentences 
   - words have a meaning and a pronunciation - there is PF going on 

interpretation all through the Lexicon, but this means that there is also LF 
interpretation at the end of the Lexicon. 

   - then syntax works, and then sound and meaning are computed another time 
on the grounds of the output of syntax. 

 d. lexical vs. post-lexical processes I 
  1. phonological processes that apply in the lexicon 

are sensitive to morphological information: traditional "internal sandhi" 
  2. post-lexical phonological processes 
   - are sensitive to syntactic information: traditional "external sandhi" 
   - or purely phonological and apply in total disregard of any extra-

phonological information 
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 e. lexical vs. post-lexical processes II: how to detect them 
  1. phonological processes that apply in the lexicon 

- may make reference to morphological information 
- may not make reference to syntactic information 

  2. post-lexical phonological processes 
   - may not make reference to morphological information 

("no look-back", cf. Bracket Erasure below) 
   - may make reference to syntactic information 
   - are exceptionless, 100% regular, automatic 

==> they correspond to the "natural rules" of Natural Phonology (hence the 
P-rules) 

 f. ==> this is what I call the Disunion of Morphology and Syntax 
  1. Disunion is a direct consequence of interactionism 
  2. Disunion is a harsh violation of the deepest layer of generative principles: the 

basic architecture of grammar is according to the "inverted T model": 
                       
          syntax         
                       
                       
                       
          PF    LF        
                       
   which means "ALL concatenation before ALL interpretation" 
  3. it will provoke strong reactions in the late 80s and during the 90s: 

- Halle & Vergnaud (1987) - a non-interactionist version of Lexical 
Phonology 
- Distributed Morphology 
cf. below for both 
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(43)  Lexical Phonology: basic architecture 
 underlying representations: underived 

roots 
   

       
     Lexicon 
  level 1  level 1 

morphology phonology 
 1. 

       

morphological 
word-formation 
rules 

      2. 
 level 2 

morphology
 level 2 

phonology 
 

     
     

phonological rules 
that are sensitive 
to morphological 
information 

 level n 
morphology

 level n 
phonology 

   

       
  lexical representations: words     
       
       
   syntax      
       
       
  post-lexical module  
 1. phonological rules that are sensitive 

to syntactic information 
 

 

 2. "automatic" phonological rules, i.e. 
which are sensitive to phonological 
information only 

    

       
       
  towards phonetic interpretation     

 
(44)  summary of the hot issues 
 a. interactionism, hence Disunion of Morphology and Syntax 

interactionism buys affix ordering at the cost of overthrowing the inverted T 
model. 

 b. the relation between rules and levels is free: 
1. levels do not define rules 
2. rules do not define levels 
3. there are rules, there are levels, and rules may apply at one or more levels 

 c. Stratum Domain Hypothesis (Mohanan 1986:21) 
  1. since phonological rules do not belong to a particular stratum per se, they 

need to know at which stratum (strata) they apply. 
  2. rules are therefore augmented with a diacritic that specifies their domain of 

application 
  3. this is called domain assignment (domain = level = stratum) 
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13. Anti-interactionism 
 
(45)  From Lexical Phonology back to cyclic phonology: anti-interactionism 
 a. anti-interactionist reaction by Halle & Vergnaud (1987:77ss) 

also Sproat (1985), Halle & Vergnaud (1987), Szpyra (1987), Halle et al. (1991), 
Odden (1993). 

 b. defending the inverted T model: all concatenation before all interpretation. 
This line of thought later materialised as Distributed Morphology: 
"don't try morphological analysis in the privacy of your own lexicon" (Marantz 
1997) 

 c. this is sold as a version of Lexical Phonology 
==> schizophrenic since the very heart of Lexical Phonology is interactionism. 
Doing Lexical Phonology without the Lexicon… 
But Lexical Phonology was too strong in the 80s: the dominating framework in 
phonology. 

 d. angle of attack I: affix ordering does not exist - it is just empirically wrong 
  1. so-called bracketing paradoxes, not infrequent at all: 

level 2 affixes such as -ity, -al or -ion (which are stress-sensitive) occur before 
level 1 affixes such as -able, -ize or -ment (which are stress-neutral) 
- patent-abíl-ity 
- develop-mént-al 
- organ-izat-ion 
- un-grammatic-al-ity 
(un- attaches only to adjectives, hence must have been concatenated to 
grammatical, not to grammaticality) 

  2. literature about the empirical material that invalidates affix ordering: 
Aronoff & Sridhar (1983,1987) 
literature defending affix ordering (with the help of the Prosodic Hierarchy): 
Rubach & Booij (1984:11ss), Vogel (1991) 

  3. Hence there is no restriction on the order of affixes, which attach in any way 
they want to. 

 e. angle of attack II: dual membership 
Szpyra (1989:46ss,186ss) and Giegerich (1999:21ss) 

  1. many affixes show class 1 behaviour in regard to some phenomenon, but 
come along as a class 2 affix on some other occasion. 

  2. existence of "minimal pairs" 
cómparable - compárable 
==> there must be two -able suffixes, one belonging to class 1, the other to 
class 2. 

 f. affix ordering overgenerates a lot 
Fabb (1988) 

  1. given the number of suffixes, their class membership and all other 
combinatorial restrictions, there should be 459 possible suffix pairs. 

  2. The number of attested pairs, however, only amounts to 50. 
 g. survey literature on problems that challenge Lexical Phonology 

Giegerich (1999:21ss), McMahon (2000:55ss), Marvin (2002:74ss) 
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(46)  How does non-interactionist Lexical Phonology work ? 
 a. there is no Lexicon 
 b. there are no procedurally ordered levels 
 c. rules are not specified for applying at a given level 
 d. affixes are not specified for being concatenated at level X or Y, but instead for 

triggering or not triggering cyclic rules. 
 e. there is a pool of cyclic, and another pool of non-cyclic rules. A given rule can 

have double membership. Affixes marked as cyclic trigger cyclic rules at the 
moment when they are encountered, while non-cyclic rules apply only once the 
last suffix has been worked through. 

 f. example: parent - parental - parenthood 
  1. -al is cyclic 

-hood is non-cyclic 
- the Main Stress Rule (MSR) is cyclic 

  2. additional proviso: 
English has the peculiarity of pulling all underived stems through the cyclic 
Main Stress Rule (Halle & Vergnaud 1987:105). 

  3. parent → párent 
  4. parent-al 

underived stem: MSR → párent 
cyclic -al: MSR reapplies → parént-al 

  5. parent-hood 
underived stem: MSR → párent 
non-cyclic -hood: MSR does not reapply → párent-al 

  6. additionally needed: Stress Erasure Convention 
(Halle & Vergnaud 1987:83) 
all stress information which was acquired on previous passes through the 
cyclic rules is erased when a cyclic affix is added to a string. 
==> párent → párent-al → Stress Erasure → parén-tal 

 g. this is not really elegant: 
  - underived stems undergo rules 
  - Stress Erasure Convention 
  - additional machinery, among other things for escaping the conflict with SSC 

(Halle & Vergnaud 1987:103ss) 
 h. what about the famous SPE-insight that the main stress of former cycles survive 

into later cycles as secondary stress? 
==> condensation - compensation 
the e of the former word does not reduce to schwa (while the e of the latter does) 
because it bore main stress on the earlier cycle that produced the existing verb 
condénse. By contrast, there is no verb *compénse. The associated verb being 
cómpensate, the e was never stressed, therefore remains unprotected and may 
reduce. 

 
(47)  comparison interactionist vs. non-interactionist Lexical Phonology 
 a. different phonological action of class 1 and class 2 affixes 
  - interactionist: domain assignment, by a diacritic on rules 
  - non-interactionist: by a specification in the lexical entry of each affix 
 b. relation with so-called Phonology-free Syntax (cf. below): 

can phonology influence syntax ? 
can phonology influence morphology ? 
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 c. morphological sensitivity to derived phonological properties ? 
  1. if morphological concatenation can be done after phonological rules have 

applied, it may be sensitive to derived phonological properties, i.e. those that 
are not present in the lexical entry of a morpheme, but have been created by a 
phonological rule. 

  2. if there is no interactionism, morphology can never be sensitive to derived 
phonological properties. 

  3. discussion thereof in a volume edited by Hargus & Kaisse (eds.) (1993): 
Booij & Lieber (1993,1997:262s) and Inkelas (1993) argue for interactionsim 

  4. Hargus (1993) collects cases where phonology seems to influence 
morphology. 

  5. Odden (1993) reanalyses them in a non-interactionist perspective. 
 
 
14. Elimination of representations and diacritics 
 
(48)  a purely procedural world 
 a. Lexical Phonology makes the interface exclusively procedural: the 

representational means to talk to phonology is thrown over board 
    SPE Lexical Phonology  
   procedural the cycle interactionism/ levels  
   representational boundaries interactionism/ levels  
  ==> elimination of Interface Dualism 
 b. hence cleaning-up effect on boundaries 

==> one should say hurray ! Diacritics have been eliminated 
 c. the concurrence between level ordering and boundaries was clearly expressed in 

the earliest source of Lexical Phonology: 
 

"To intrinsically order the levels of the morphology as they apply and to identify them 
uniquely with boundaries at the same time, would be overkill, since the boundaries 
themselves can do the work of ordering affixation processes. […] I will, therefore, take the 
perhaps uncautious step in this section of assuming that boundaires are not linguistic units, 
and will generally assume an ordering hypothesis." Pesetsky (1979:16s) 

 
 d. level ordering does away with boundaries 

Mohanan (1982:24s,94), Halle & Mohanan (1985:64), Szpyra (1989:24,27) and 
Mohanan (1986) for example are explicit on this: 

 
"Originally postulated in order to account for morphological distribution, the conception of 
lexical strata also yields a way of dealing with morphological information in phonology. 
SPE makes use of boundary symbols like +, # and ## to refer to morphological information. 
Instead of using such symbols, the phonological rules in Lexical Phonology (a) refer to the 
beginning and the end of morphological forms, and (b) are specified for their domain of 
application in terms of lexical strata." Mohanan (1986:18) 

 
 e. but there is a price to pay: 

1. domain assignment of rules by a diacritic 
2. brackets 
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(49)  rule-blocking boundaries 
eliminated altogether 

 a. Trisyllabic Shortening (or Laxening) 
e.g. Kiparsky (1982a), Mohanan (1986:18ss) 

  1. the long vowel or diphthong in bisyllabic words is shortened if a class 1 suffix 
is added, but not if a class 2 suffix is added: 
class 1: sane [sejn] - san-ity [sQniti] 
             Christ [krajst] - Christ-ian [krIstÉS´n] 
class 2: maiden [mejd´n] - maiden-hood [mejd´nhud] 
             wild [wajld] - [wajldnEs] 

  2. quite some counter-examples exist: 
obese [çwbiis] – obese-ness [çwbiisnEs], but obes-ity [çwbiisitɪ] 
wild [wajld] - [wajldnEs], but wilderness [wIldånɛs] 

  3. analysis 
- Trisyllabic Shortening is a level 1 rule 
- it says X → Y / σ σ - σ 
- hence words that are affixed at level 2 remain unimpressed 

 b. nasal assimilation 
  1. im-possible, i[ŋ]-credible 

vs. 
u[n]-predictable, u[n]-comfortable 

  2. analysis, as before 
- nasal assimilation is a level 1 rule 
- hence un- can never assimilate since it joins in only at level 2 

 
(50)  rule-triggering boundaries 

additional machinery is needed: brackets 
 a. rule-triggering boundaries are called derived environment effects in Lexical 

Phonology 
(e.g. Kiparsky 1982b, Rubach 1985) 

 b. Polish palatalisation 
Rubach & Booij (1984:3ss) 

  1. across a morpheme boundary: 
grymas - gryma[˛-E]   "grimace, id. LOCsg" 
g»ód - g»o[dȨ́ -i]ć   "hunger, to grouch, to starve sb" 

  2. but not morpheme-internally 
[dE]sant, [di]nosaur, pro[tE]st "landing, dinosaur, protest"3

  3. in order to account for that, brackets are needed 
- every morpheme is flanked by brackets when injected into the derivation 
- an opening bracket [ at the left edge, a closing bracket ] at the right edge 

  4. grymas = [grymas] 
grymasić = [[grymas] [i] [ƒ]] 
dinosaur = [dinosaur] 
s,d → ˛,dȨ́  / __ ] 

                                                 
3 Obviously, all cases where palatalisation does not apply morpheme-internally are recent loans; there are no 

native words with a morpheme-internal [tE], [ti] or [se], [si] sequence. 
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 c. brackets are not boundaries 
  1. they delineate the juncture between two morphemes 
  2. but they cannot express any further morpho-syntactic information because 

there is only one kind of bracket 
  3. brackets are unable to distinguish between phonologically relevant and 

irrelevant morpho-syntactic information 
  4. brackets are unable to distinguish between junctures of different kinds (e.g. 

class 1 vs. class 2) 
  5. brackets merely indicate that there is a boundary 
 d. hence the labour of boundaries in SPE is split into a procedural and a 

representational part in Lexical Phonology: 
  1. representational 

the location of a morphological division is signalled by a bracket 
  2. whether this particular division is phonologically relevant, and if so, whether 

it has a blocking or a triggering effect, is controlled procedurally by level 
ordering. 

  3. This fact is frankly acknowledged by Mohanan (1982): 
 

"In SPE, the use of boundary symbols serves two functions: (i) If a rule contains a 
boundary symbol such as + or # in its structural description, it applies to a string only 
if the string contains the required boundary. (17) shows how this function of the 
boundary symbol is taken care of in Lexical Phonology by defining the domain of the 
rule as the stratum associated with the boundary, and replacing the boundary with 
brackets." Mohanan (1982:24) 

 
 e. Bracket Erasure 
  1. nasal cluster simplification 

(Mohanan 1986:21ss, Halle & Mohanan 1985:95s, Borowsky 1986:232ss) 
   [gN] – [N]   
   __# __-V  
    class 2 suffixes class 1 suffixes  
   [N] [N] [gN]  
   sign sign-ing sign-ature, sign-al, sign-ify 
   resign resign-ed resign-ation 
   assign assign-ment assign-ation 
   design design-ed, design-s design-ate 
   malign malign-ing, 

malign-ed 
malign-ant, malign-ity 

   benign — benign-ity, benign-ant 
   paradigm — paradigm-atic 
      
   [mn] – [m]   
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   __# __-V  
    class 2 suffixes class 1 suffixes  
   [m] [m] [mn]  
   solemn — solemn-ity  
   damn damn-ing damn-ation  
   condemn condemn-ing condemn-ation  
   hymn hymn-ing, hymn-ed hymn-al, hymn-ology, hymn-ary, 

hymn-ic 
   column column-s, 

column-ed 
column-al  

   autumn — autumn-al  
       
  2. English angma: g-deletion 

Halle & Mohanan (1985:62ss) 
   __# class 2 morpheme-internal class 1 
   sing [ŋ] sing-er [ŋ] 

sing-ing [ŋ] 
finger [ŋg] young-er [ŋg] 

long-er [ŋg] 
(vs.long-er [ŋ]) 

  3. analysis 
   - g deletion (post-nasal), domain: level 2 

g —> ø / __ [+nasal]  ] 
   - n deletion, domain: level 2 

n —> ø / [+nasal] __ ] 
   - g deletion (angma), domain: level 2 

g —> ø / [+nasal]__  ] 
   - Bracket Erasure 

Erase the internal brackets at the end of each level. 
   - damn - damn-ing - damn-ation  
      sing sing-ing finger young-er 
    level 1  [sing] — [finger] [young] [er] 
    Bracket Erasure — — — [young er] 
    level 2 affixation 

deletion 
 
        g 

[sing] [ing] 
        g 

— 
— 

— 
— 

 f. Bracket Erasure 
  1. Bracket Erasure originates in SPE: Chomsky & Halle (1968:20) 

but it has been substantially modified by Kiparsky 1982b:140): 
- in SPE inner brackets are erased after each cycle = after each affix 
- in Lexical Phonology only at the end of each level 

  2. It has been construed as a "no look back" condition on cyclic derivation by 
Chomsky (1973) and was then taken back to phonology by Kean (1974) and 
Mascaró (1976). 

  3. Bracket Erasure is supposed to be a major insight of Lexical Phonology: the 
morphological structure of earlier concatenation is invisible for the 
phonology. That is, at any given point of concatenation, phonology cannot 
"look back" into more embedded structure - it sees only those boundaries that 
have been created on its own level (or cycle). 
Namely, bracket erasure is held to embody the generalisation according to 
which phonological rules that apply across words have no access to the 
morphological structure of the words at hand (Kaisse & Shaw 1985). 
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(51)  summary Lexical Phonology 
 a. an attempt at making the interface only procedural 

==> elimination of Interface Duality. 
 b. side-effect (NOT a goal !): elimination of diacritics 

==> important progress 
1. elimination of all rule-blocking boundaries 
2. elimination of rule-triggering boundaries 

 c. the attempt at eliminating 
1. diacritics and 
2. the representational means of talking to phonology 
has failed: 
1. brackets 
2. Bracket Erasure 
3. domain assignment by a diacritic 

 d. Lexical Phonology is non-privative: all morpheme boundaries are signalled by 
brackets 

 e. architecture of grammar 
1. its very heart, interactionism, is incompatible with the inverted T model 
2. and of the Union of Morphology and Syntax 

 f. the boundary paradox 
  1. elimination of diacritics is good 

elimination of representations in the interface is bad 
  2. ==> this is the first time that we meet the apparent boundary paradox: 

how could we have representations in the interface, but no boundaries ? 
  3. what could objects look like that the interface sends down to phonology, but 

which are not diacritic, hence not boundaries ? 
 
 
V. Government Phonology (Kaye 1995) 
 
15. Functional view on the interface: phonology as a parsing cue I 
 
(52)  literature regarding the model 
 a. primary sources 

- Kaye & Vergnaud (1990), Kaye (1989) 
- Kaye (1992, 1995) 

 b. secondary sources 
- Ploch (1996:76s), Cobb (1996:30s) 

 
(53)  Why is there phonology on this earth ? 

(Kaye 1989:41ss) 
 a. programming languages have a syntax and semantics, but no phonology. 
 b. ordinary explanations for variation in sound: phonetics, (mis-)perception, laziness.
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 c. 2 reasons for the existence of phonology 
  1. "speech recognition": it provides parsing cues for the indentification of 

morphemes. 
Phonology enhances parsing. 

   example: 
/t - j/ → [tÉ�], but only when word 2 is a function word (pronoun, possessive) 
I know what [t ÉS] you want 
I hit [tÉS] your brother 
I want [t ÉS] you to leave 
vs. 
I want *[tÉS] universal freedom 
I hit *[tÉS] Yorick 

  2. addressing system in the lexicon 
any logically possible lexical entry is not a possible lexical entry in a specific 
language where lexical entries need to conform to certain phonological 
patterns. 

 d. other functional approaches or functional elements 
  1. Troubetzkoy's Grenzsingnale 
  2. Bertinetto (1999), Loporcaro (1999) 
  3. Napoli & Nespor (1979:839) 
  4. Basbøll (1986:83), last sentence: "an important function of the whole complex 

of stød-rules in Modern Danish […] is to facilitate the morphological analysis 
of phonological strings, i.e. a perceptual function." 

  5. Booij (1983:274s) 
  6. Boersma (2005) 
 
 
16. Phonology is not derivational, but its interaction with morphology is 
 
(54)  the φ-function 
 a. the φ-function is the set of phonological processes that are synchronically active in 

a given language and computed on-line whenever speech is produced. 
It gives the order "do phonology !" 

 b. they are exceptionless and obey Kaye's (1992:141,1995:291) description 
according to which phonological "processes apply whenever the conditions that 
trigger them are satisfied". 

 c. they make exclusive reference to phonological categories - no extra.phonological 
information is referred to. 
[but see below on brackets] 

 d. hence 
- no (extrinsic) rule ordering 
- no chronological application of phonological processes 
- phonological processes apply all simultaneously 

 e. the φ-function performs an action on an input string 
"[the φ-function] has one argument, a phonological string, and returns the application of the 
phonology to this argument, also a phonological string. The expression φ(X) means, 'apply 
phonology to the string X'. φ(X) returns the phonological string which results from the application 
of phonology to its argument" Kaye (1995;302). 
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(55)  the φ-function: "do phonology !" 
 format: φ(X) 

number of arguments: one 
where 

 a. X is the argument, i.e. a string of phonological units. 
 b. φ is the operation that is performed on X. 
 c. the operation is the set of phonological proceses that are active in the language. 
  1. there is no selective application: all members of the set are applied to X. 
  2. all processes apply whenever their environment is met, i.e. simultaneously 

without any chronological order. 
 d. the φ-function returns a phonological string, i.e. X that has been transformed by 

the application of φ. 
 
(56)  the concat function 

[Kaye 1995:302ss] 
 a. concat concatenates two morphemes: given morpheme A and morpheme B, the 

action of concat is to produce the output A+B. In other words, concat is a function 
that takes two (actually:exactly two) arguments and returns their linear 
association. 

 b. format: concat(X,Y) 
number of arguments: exactly two 
where 

  1. X and Y are the arguments, i.e. two morphemes. 
  2. concat is the operation that is performed on X and Y. 
  3. the concat function returns a string of two morphemes in linear order: X+Y. 
 
(57)  interface = interleaving of φ and concat 

possible domain structure created by two morphemes X and Y 
  formal brackets number of domains name 
 a. φ(concat(X,Y)) [X Y] one:  [X Y] non-analytic 
 b. φ(concat(φ(X),Y)) [[X] Y] two:  [X] and [X Y] analytic 
 c. φ(concat(X,φ(Y))) [X [Y]] two:  [Y] and [X Y] analytic 
 d. φ(concat(φ(X),φ(Y))) [[X] [Y]] three: [X], [Y] and [X Y] analytic 

 
(58)  analytic vs. non-analytic 

= 
cyclic vs. non-cyclic 

 a. is the specific terminology of Kaye (1995) for the difference between affixes that 
create a cyclic domain of their own (analytic), and those that do not (non-analytic).

 b. non-analytic 
the affix boundary is invisible to the phonology: phonology applies as if there 
were no boundary, as if the object were monomorphemic. 
Non-analytic = the overall object may not be further analysed into smaller chunks. 
E.g. párent = parént-al, both have regular penultimate stress 
         [X]         [X Y] 
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 c. analytic 
the affix boundary is visible to the phonology: the regular course of phonology is 
altered, it does not apply as to a monomorphemic object. 
Analytic = the overall object may be further analysed into smaller chunks. 
E.g. párent-hood, irregular anti-penultimate stress 
          [[X] [Y]] 
 
NB: the fact that -hood comes with its own domain (and hence produce 
compounds rather than [[X] Y]) can be told from stress: -hood bears secondary 
stress (or, as the literature sometimes puts it, "some degree of stress") and 
therefore escapes vowel reduction. 

 d. class I = non-analytic 
class 2 = analytic 

 
(59)  robustness 
 a. how domains are processed 
  1. "do phonology !" on every domain identified. 
  2. embedded domains are processed first. 
  3. a phonological change effected on an earlier cycle cannot be undone on a later 

cycle. 
 b. hence both párent and -hóod will receive stress in their respective domain. 
 c. the stress of -hóod is then demoted to secondary stress. 
 d. robustness is a direct consequence (is enforced by) the non-selective application of 

phonological processes: since all processes apply to all levels, they already 
transform the most embedded stratum. 

 e. other consequence: derived environment processes cannot exist. 
There could not be any process that applies to an outer, but not to an inner domain.
==> Type B processes (= level 2 processes in LP) cannot exist, cf. below. 

 
 
17. Domain structure: some illustration 
 
(60)  across words 

[Prunet 1986, Kaye 1992:142ss, 1995:306ss] 
 a. French 

mon ami [mç)n ami]  vs.  bon ami [bçn ami] 
 b. underlying domain structure 
  1. mon ami = [[mon] ami] 2. bon ami = [bon ami] 
     O   N            O  N  O  N 

    |     |              |    |    |     | 
[[ x   x        ]    x   x   x   x ] 
    |     |                   |    |    | 
   m   ç    n            a  m   i 

   O   N            O  N  O  N 
    |     |              |    |    |     | 
 [ x    x             x   x   x   x ] 
    |     |                   |    |     | 
    b   ç    n            a  m    i 

    
 c. processes in the φ-function: 

1. nasalisation VN → Ṽ domain-finally 
2. liaison: floating consonants appear on the surface iff they manage to parachute 
on some available consonantal position 
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 d. [[mon] ami] 
inner domain: nasalisation 
outer domain: liaison 

 e. [mon ami] 
only domain: no nasalisation, but liaison 

 f. on the surface 
  1. mon ami [mç)n ami] 2. bon ami [bçn ami] 
     O   N            O  N  O  N 

    |     |              |    |    |     | 
   x    x             x   x   x   x 
    |     |                   |    |    | 
   m   ç    n            a  m   i 

   O   N            O  N  O  N 
    |     |              |    |    |     | 
   x    x             x   x   x   x 
    |     |                   |    |     | 
    b   ç    n            a   m    i 

 
(61)  English compounds in -metre 
   [[X] [Y]] [X Y] 
 a. stable contrast across British and American varieties míllimètre thermómetre 
 b. contrast between British and American varieties áltimètre 

(British) 
àltímetre 
(American) 

 c. idiolectal variation kílomètre kilómetre 
 

(62)  postman vs. superman 
 a. póstman [pçêwstm´n] 
 b. two critical pieces of information: 

1. -man is unstressed and hence subject to vowel reduction 
2. the sequence [stm] is not a possible monomorphemic sequence 

 c. the former information rules out the compound structure [[X] [Y]]: were -man a 
domain of its own, it would bear secondary stress (as is the case, at least in 
Southern British English, for súpermàn, i.e. [[super] [man]] for example). 

 d. the latter information disqualifies a solution with no internal structure at all, i.e. [X 
Y]. 

 e. hence, póstman necessarily identifies as [[post] man]. 
 
(63)  diachronic movement 
 a. time erases domain structure. 
 b. the lefthand column of  (61) still has the original compound structure is still in 

place, which ensures the typical compound stress pattern: primary stress on the 
first member of the compound, secondary stress (and accordingly no vowel 
reduction) on the second member. 
Cf. bláckbird, bláckboard etc. 

 c. on the other hand, the words in the righthand column are parsed by the φ-function 
as one single chunk: main stress falls on the penultimate syllable. 

 d. bláckbòard [blæêkbç$çd]must be [[black] [board]]: 
1. both of its members are stressed 
2. the sequence [kb] is nothing that English allows for morpheme-internally. 
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 e. blueberry 
[blúb´r´] in Southern British varieties 
[blúbE$ri] in American dialects 

  1. Americans have maintained [[blue] [berry]] 
  2. internal structure has been erased by British speakers: [blue berry]. Or rather, 

we cannot tell for sure whether British people execute [blue berry] or [[blue] 
berry] since no trans-morphemic cluster will provide evidence. 

 f. shepherd [SEêp´d] 
cupboard [k√êb´d] 
(Southern British variety) 

  1. total loss of internal structure. 
  2. they do not bear secondary stress and accordingly show vowel reduction. 
  3. they have eliminated the original trans-morphemic clusters [ph] and [pb], 

which is not a sound English monomorphemic item. 
  4. the erasure of the internal structure could not proceed unless the cluster was 

eliminated. 
In their life, these items have thus undergone a change from [[X] [Y]] to [X 
Y], possibly via [[X] Y], which would correspond to the pronunciations 
[shiiph´d] and [k√êpb´d]). 

 g. erasure of domain structure goes hand in hand with a semantic drift towards 
opacity 

  1. a blackboard is indeed very much "a board that is black" 
  2. a blueberry is not just any berry that is blue 
  3. a postman is not just any man that has to do with the post. 
  4. a cupboard is certainly not "a bord that carries cups" 
  5. a shepherd is not just somebody who herds sheeps 
 
(64)  diachronic drift: age eliminates internal structure 
   secondary 

stress? 
trans-
morphemic 
illegal cluster?

evolution semantic 
distance 

 a. blackboard 
[blæêkbç$ çd] 

 
yes 

 
yes 

none: 
[[X] [Y]] 

very small 

blueberry    
am [blúbE$ri] yes no none: 

[[X] [Y]] 

 b. 

brit [blúb´r´] no no [[X] [Y]] > [[X] Y] 
or [X Y] 

bigger 

 c. postman 
[pçêwstm´n] 

no yes [[X] [Y]] > [[X] Y] bigger 

 d. cupboard 
[k√êb´d] 

no no [[X] [Y]] > [X Y] big 

 e. shepherd 
[SEêp´d] 

no no [[X] [Y]] > [X Y] (big) 
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18. Parsing cues II 
 

(65)  parsing cues 
 a. a parsing cue is a sequence of sounds in the linear string that phonology identifies 

as illicit. 
 b. illicit means "non-occurring in monomorphemic items". 
 c. for example, the sequences [mz] in (it) seemes [siimz], [md] in seemed [siimd], 

[vd] in grieved identify as monsters because they are not possible 
monomorphemic clusters. The speaker thus knows that their members cannot 
belong to the same domain. 

 d. hence any time a speaker hits [mz], he knows that there must be a morpheme 
boundary separating the cluster. 

 e. this supposes prior knowledge of what a well-formed morpheme looks like: cf. the 
traditional generative notion of Morpheme Structure Rules. 

 f. all languages offer parsing cures: there are probably no languages where all 
occurring sequences of two sounds are good monomorphemic clusters. 

 
(66)  theory-specific alarm signals in Standard Government Phonology 

other theories will send other alarm signals, hence different theories make different 
predictions and, accordingly, may be compared. 

  property of the theory input that 
provokes an 
alarm signal 

consequence for 
parsing: there must be 
an empty Nucleus 

 a. superheavy Rhymes do not exist peep-ed [peepødø] 
 b. NC clusters that are adjacent at the 

skeletal level are always homorganic 
seem-d 
dream-s 

[seemødø] 
[dreamøsø] 

 c. [nr] and [nl] are neither good branching 
Onsets nor good Coda-Onset sequences 

un-lawful 
un-real 

[unølawfulø] 
[unørealø] 

 
(67)  from empty Nuclei to a morpheme boundary 
 a. two empty Nuclei in a row are prohibited. 
 b. [peepødø] and [dreamøsø] would come out as [piip´d] and [driim´z]: remaining 

ungoverned, the first empty Nucleus would be vocalised. 
Just as in [wickødø] and [nakødø], which come out as [wIk´d], [nEjk´d] (*[wIkt], 
*[nEjkt]). 

 c. hence the only solution is the existence of internal domain structure 
[[peepø]dø] and [[dreamø]sø] 

 d. this, in turn, means that a morpheme boundary must separate the two members of 
the word-final cluster. 

 e. the identification of the morpheme boundary has been achieved by two kinds of 
information: 

  1. language-specific knowledge about Morpheme Structure 
  2. universal knowledge about phonology encoded in UG 
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(68)  consonant clusters as parsing cues 
 a. sixths [sɪksTs] 

[[[ksø]Tø]sø] is the only possible analysis: neither [kasT] nor [sTs] nor [sT] nor 
[Ts] could be monomorphemic. 

 b. darkness [-rkn-] could not be monomorphemic. 
 c. enlargement [rdÉZm] could not be monomorphemic. 
 
(69)  when phonology is useless: stepped vs. adopt 
 a. the number of phonological parsing cues that are offered to the listener is variable 

from language to language: it depends on the type of morphology, inventories, 
morpheme structure and many other language-specific factors. But also, within, 
say, two minutes of conversation, their number is subject to important variation, 
depending on the words that are used, the grammatical morphemes and so forth. 

 b. seem-d 
produces 3 alarm signals: 
1. the existence of a long vowel before a word-final cluster 
2. the non-homorganicity of [md] 
3. the fact that [md] is not a possible tautomorphemic sequence. 

 c. seep-ed [siipt] 
  1. the cluster itself gets away without being noticed: [pt] is a possible 

tautomorphemic sequence: apt, adopt. 
  2. but the morphological boundary will still be detected due to the long vowel 

that precedes. 
 d. but other boundaries go unnoticed 
  1. back-s (either plural of back or third person singular of to back) 

[ks] is a good tautomorphemic sequence, as for example in wax or lax. 
  2. lack-ed [lækt], pack-ed [lækt], stepp-ed [stEpt] 

[kt] as in act or fact and [pt] as in adopt are possible morpheme-internal 
sequences. 

 
(70)  lexical access and the organisation of the lexicon 

no time to talk about this, Kaye has a fairly articulated theory here. 
 
(71)  conclusion 

comparison with other theories 
 a. the phonological cycle 

is the same for everybody since Chomsky et al. (1956): SPE, Lexical Phonology, 
Phase etc. 

 b. cycle: has a procedural incarnation in SPE and Lexical Phonology. 
 c. domain: has a representational incarnation in Kaye's model. 

As was the case for McCawley (1968) (also Basbøll 1975:110s, 1978a,b,1981), 
who interprets boundaries as defining domains rather than punctual objects in the 
linear string. 
A domain is a stretch in a linear string of segments that is delineated by 
phonologically relevant morpho-syntactic divisions. 
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 d. BUT 
Kaye's model is different (from Lexical Phonology) in two respects 

  1. no serialism within the φ-function (= within a stratum). 
  2. no selective application of phonological processes (no assignment of 

phonological processes to a particular stratum). 
 e. hence Kaye turns out to be quite modern: 

DOT, Stratal OT and Distributed Morphology follow the same principles. 
 f. however, DOT and Stratal OT are different since their phonology is derivational 

(reranking of constraints after each level), while their interaction with morphology 
is not (mapping is done IN the phonology) - cf. above. 

 g. complete agreement with Distributed Morphology: 
- phonology itself is not derivational 
- derivationalism is a property of the interface with morphology 
==> phonological derivationalism is a mirage that arises from the interface. 

 
 
V. Phonology-free syntax ? 
 
(72)  Who sees whom? 
 a. morpho-syntax influences phonology - no doubt on that. 
 b. but does phonology also influence morpho-syntax? 
 c. syntax 

never, say Zwicky & Pullum (1986a,b): "move α, but only if α begins with a 
labial" is unheard of. Conditioning is only top-down, phonology is entirely 
invisible to syntax. 

 d. morphology 
interactionism, the heart of Lexical Phonology (cf. above), holds the contrary: 
concatenation of morphemes may follow phonological rules. Therefore, 
morphological concatenation is predicted to be able to be sensitive to derived 
phonological properties of morphemes (i.e. to those that are absent in the lexicon 
but have been created by some phonological rule in the course of a derivation). 
Interactionism is not really reflected in the literature on Phonology-free syntax. 

 e. Zwicky & Pullum's principle originally concerned only syntax; it has, however, 
been rapidly extended to morphology: no concatenation of two morphemes is 
supposed to be conditioned by the phonological properties of the items involved. 

 f. Phonology-free syntax has also been largely adopted in Prosodic Phonology: 
Pullum & Zwicky (1988), Vogel & Kenesei (1990:346ss), Miller et al. (1997), 
Guasti & Nespor (1999). 

 g. voices that challenge Phonology-free syntax: 
regarding syntax: 
Inkelas (1990), Inkelas & Zec (1990,1995), Hargus (1993), Neeleman & Reinhart
(1998), Szendröi (2001,2003,2004) 
regarding morphology: 
Szymanek (1980), Ackema & Neeleman (2005). 
surveys: 
Szymanek (1980), Vogel & Kenesei (1990) and Inkelas & Zec (1995) provide 
surveys of phenomena that are frequently quoted in support for the fact that 
phonology may have bearing on morphology and syntax. 
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(73)  HIGH vs. BELOW 
 a. Zwicky & Pullum's (1986a,b) original observation: 

segmental properties of sound (melody) never affect the course of higher modules. 
Vogel & Kenesei (1990:346) as well as Inkelas & Zec (1990:366,1995:547) for 
example are explicit on this. 

 b. On the other hand, recurring candidates for bottom-up conditioning are located 
above the skeleton. 
This observation has also been made in the interactionism vs. non-interactionism 
debate by Kaisse & Hargus (1993:4) (relying on a remark by Donca Steriade and 
puzzling for the former perspective): "if an affix subcategorizes for a base with 
certain derived phonological properties, those properties are almost always supra-
segmental (e.g. stress)." 

 c. the literature against phonology-free syntax relies on 
  1. intonation and stress (Hargus 1993, Szendröi 2001,2003,2004). 
  2. tree-geometric properties of the prosodic constituency (e.g. existence or 

branchingness of constituents, e.g. Inkelas & Zec 1988, 1990:372ss). 
  3. the size of lexical items (minimal word constraints: number of syllables or 

morae, e.g. Inkelas & Zec 1990:372ss, Hargus 1993, Bendjaballah & Haiden
2005,ms). 

  4. rhythm (Guasti & Nespor 1999). 
 d. Hargus (1993:54ss) also presents evidence for phonology-sensitive morphology 

from segmental processes, but points out herself (p.69) that most of these 
unexpectedly share the fact of involving non-concatenative morphology (Semitic, 
reduplication, infixation). 

 e. Those who hold up phonology-free syntax have reanalysed the evidence that has 
been produced in favour of bottom-up conditioning, or placed it outside of the 
grammar (discourse-related): among others, Zwicky & Pullum (1986b), Vogel & 
Kenesei (1990), Odden (1993), Miller et al. (1997), Guasti & Nespor (1999), 
Bošković (2001,2005), Revithiadou (2006) have made proposals in this direction. 
Bendjaballah & Haiden's (2005, ms) analysis also falls into this category. 

 
(74)  take-home message 
 a. morpho-syntax and melody (i.e. everything below the skeleton) are absolutely 

incommunicado. 
 b. nobody doubts that melody is unable to influence morpho-syntax. 
 c. but the reverse is true as well: melodic properties of sound are never targeted by 

any higher level intervention. 
A process whereby a p turns into an r at a certain morpheme boundary is unheard 
of. 
Morpho-syntax does not create any phonological process. Rather, it conditions the 
application of pre-existing processes. 
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VI. Prosodic Phonology: a purely representational world 
 
19. Origins 
 
(75)  the roots of Prosodic Phonology 
 a. earliest source of inspiration: domains 

Liberman and Liberman & Prince (1977) 
multi-layered arboreal structure (syllables, feet and words) which expresses 
rhythmic (linguistically "musical") properties of the linear string and allows to 
assign relative prominence (strong vs. weak status) to individual chunks. 

 b. Elisabeth Selkirk 
has fertilised the autosegmental arboreal idea for the interface of phonology with 
higher modules, something that was not intended by Liberman & Prince (1977). 

 c. Selkirk (1981a [1978]):4

birth of the six-layer Prosodic Hierarchy that is still in use today: 
 
phonological utterance 
            | 
intonational phrase 
            | 
phonological phrase 
            | 
phonological (prosodic) word 
            | 
       the foot 
            | 
       syllable 
 
Further early work of Selkirk: Selkirk (1978,1980a,b,1981b) 

 d. Selkirk (1984) 
this all converged towards Selkirk's 1984 book, which was advertised in all of her 
articles since 1978. This book, however, has taken a different turn under the 
influence of Prince's (1983) grid-only approach: autosegmental prosodic 
constituency is evacuated altogether5 in favour of the metrical grid. 
Nevertheless, it constitutes a landmark of the early period of Prosodic Phonology, 
also because it assures a bridging function between the linear SPE environment 
and the new autosegmental interface. 

 e. Finally, two years later, Selkirk (1986) returns to prosodic constituency, now 
arguing for a "peaceful coexistence" of the original prosodic hierarchy and the 
metrical grid (thus following Liberman & Prince 1977, Nespor & Vogel
1982:226,1986). 

                                                 
4 This article is commonly quoted as Selkirk (1978), hence as the oldest ancestor of Prosodic Phonology. Since 

the chronology sometimes matters below, I have added this date in square brackets. Actually, the content of 
this article was first presented at an Amherst conference in 1978; a manuscript almost identical to the 1981 
publication has then been circulated since at least 1980. The first published version, however, is the text that 
appeared in the proceedings of the Nordic Prosody conference in 1981. 

5 Except the intonational phrase, but which is extracted from any syntactic conditioning in order to be viewed as 
a pure emanation of semantics ("it is significant that the syntax of a sentence in no way determines its 
intonational structure" Selkirk 1984:408). 
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(76)  a parallel strand that has become mainstream: Nespor & Vogel (1986) 
 a. - building on Selkirk's work 

- mobilising fresh data from languages such as Italian and Greek 
Marina Nespor and Irene Vogel have grounded a parallel stream of inquiry 

 b. exploratory period: 
Nespor & Vogel (1979,1982,1983) Napoli & Nespor (1979), Nespor (1985,1986), 
Vogel (1982,1985,1986) 

 c. their 86 book 
rapidly becomes the authoritative reference in Prosodic Phonology, and indeed the 
standard theory of how higher modules communicate with phonology. 

 d. other contributions to the emergence of Prosodic Phonology until 1986: 
Booij (1983,1985a,b,1986), Neijt (1985), Dell (1986), Itô (1986), Gvozdanović
(1986) and others. 
Namely Hayes (1989 [1984]) was very influential.6

 e. the classical frame is set by 
Selkirk (1984), Nespor & Vogel (1986), Hayes (1989 [1984]) 

  1. More than twenty years have gone by without any substantial modification of its 
basic tenets. 

  2. The best means of judging the impressive success of Prosodic Phonology is the 
fact that its genuine units - the foot, the phonological word, the phonological 
phrase, the intonational phrase and the phonological utterance - have started out 
as theoretical constructions but today are common descriptive categories. 

 
 
20. Indirect Reference and its consequence, the Prosodic Hierarchy 
 
(77)  The spine of the classical approach (SPE, Pros Phon): Indirect Reference 
 a. since Selkirk (1981 [1978]), interface theory regarding the communication 

between phonology and the other modules of grammar is dominated by the central 
idea of Prosodic Phonology (PP): Indirect Reference.. 

 b. That is, phonological processes make only indirect reference to morpho-syntactic 
information. The latter is thus transformed into the Prosodic Hierarchy (which lies 
inside the phonology), to which phonological rules make reference. 

 
(78)  hence the central idea of PP: prosodic constituency, which I call the buffer (or the 

sponge) because its only function is to store morpho-syntactic information 
 a. mapping rules 

are the translator's office: they transform morpho-syntactic information into 
prosodic constituency, which lies inside the phonology. They are the construction 
worker of the buffer. 

 b. crucially (cf. non-isomorphism below), morpho-syntactic information is not 
conditioning mapping rules alone: boundary-grouping may also be a function of 
genuine and language-specific instructions. 
This is what I call the Black Box. 

 c. the nature of the buffer is a secondary question: the grid (Selkirk 1984) or the 
regular arboreal constituency of PP. 

                                                 
6 This article circulated as a manuscript since 1984, but was only published in 1989. This is why Hayes does not 

mention Nespor & Vogel (1986), and why Selkirk (1986) can mention him. 
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 d. this general picture has not been modified by OT - it was only adapted to the new 
environment (tension between Wrap and Align, parametric variation of phrasing 
expressed by constraint interaction/ factorial typology, anti-cyclicity (OO, co-
phonologies, etc.) 

 
(79)  general architecture of Prosodic Phonology 
    
 Morpho-Syntax  Interface: the Translator's Office 

  

Black Box 
mapping 

runes 
 

?  

  
 
 
 
 
 
 

 
 
 

     

    
    

Phonology  
 
 
the buffer: 
the Prosodic Hierarchy 

   
  
            
            
 x x x x x x x x x x x x x x x

 
phonological rules that are sensitive to 
morpho-syntactic information make 
reference to the buffer 

 
 

21. Non-ismorphism 
 

(80)  why the buffer exists 
 a. why should reference to morpho-syntactic structure be indirect? Why should 

phonology be burdened with several extra layers of arboreal structure and an extra 
mapping mechanism? Isn't this redundant? 

 b. direct-syntax approach 
Kaisse (1983,1985,1990), Chen (1990), Odden (1987,1990), Pyle (1972), 
Rotenberg (1978), Clements (1978), also in the Prosodic Phonology tradition: 
Napoli & Nespor 1979). 
Competition of direct syntax approaches and Prosodic Phonology in the special 
issue of the Phonological Yearbook edited by Kaisse & Zwicky (1987). 

 c. basic argument against direct-syntax which has been repeated over and over again:
non-isomorphism. 
[Selkirk 1981 [1978], Nespor & Vogel 1986: all through the book, 4s,34ss,124ss
etc., Vogel & Kenesei 1990, Nespor et al. 1996 etc.] 

 d. non-isomorphism is the claim that some phonological rules make reference to 
information that is not contained in the morpho-syntactic structure. That is, to 
domains that do not represent any single node on the morpho-syntactic side. 
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 e. let us examine two examples: 
1. mismatch of phonological and morpho-syntactic domains 
    [this is the one originating in SPE p.371 that runs all through the literature] 

   This is [the cat that caught [the rat that stole [the cheese]]] 
   [This is the cat] [that caught the rat] [that stole the cheese] 
  2. reference to the domain of two sentences: there is no morpho-syntactic node that 

dominates two sentences. Nespor & Vogel's (1986) explanation here: the semantic 
relation between the two sentences of the second example is not tight enough. 

   There's my mothe[r]. I've got to go. 
   There's my mothe*[r]. I've got two cats. 
    
 f. both examples indeed show that phonological domains are non-isomorphic with 

morpho-syntactic structure. Therefore, goes the argument, 
  1. the domains to which phonology makes reference must first be created: we need 

a parallel domain structure in phonology, the buffer, and its construction worker, 
mapping rules. 

  2. the input to mapping rules is certainly morpho-syntactic structure, but not only: 
mapping rules take sovereign decisions how to build phonological domains that 
do not rely on the morpho-syntactic input. 
==> this is what I call the Black Box. 

 g. ==> hence the existence of the buffer crucially hinges on non-isomorphism. 
 
(81)  non-isomorphism evaporates when boundaries are used 
 a. both examples above (and all others) have a straightforward explanation when 

boundaries are used instead of domains: 
1. every CP starts a new intonational unit. 
2. semantics/ pragmatics distribute boundaries that allow or block the linking of r. 

 b. hence if phonological rules make reference to boundaries rather than to domains, 
there is no argument at all. 

 c. in this case all the prosodic constituency and the mapping mechanism are 
redundant. 

 
 
22. From boundaries to domains - a major break in phonological culture 
 
(82)  since non-isomorphism evaporates if boundaries are used, the question arises why 

boundaries, the traditional interface currency (since the neogrammarians and 
unquestioned until PP), were replaced by domains. 
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(83)  Historical excursus: the real innovation of PP is the shift from boundaries to domains: 
 a. 
  

all major concepts used in Prosodic Phonology have already been proposed by 
Chomsky & Halle (1968). 

  SPE (pp9s,371s)  PP 
  readjustment rules  mapping rules 
  phonological rules make reference to the readjusted 

surface structure Σ', not to SS (=Σ ) itself 
 indirect reference 

  Σ'  Prosodic Hierarchy 
  discrepancy between SS and the input to phonological 

structure: 
The cat that caught the rat that stole the cheese. 

 
 
 

non-isomorphism 

  new: phonological rules make reference to boundaries  to domains 
  new: reference to Σ' only in case of non-isomorphism  always 

 
 b. "We have two concepts of surface structure: input to the phonological component and output 

of the syntactic component. It is an empirical question whether these two concepts coincide. 
In fact, they do coincide to a very significant degree, but there are also certain discrepancies. 
These discrepancies […] indicate that the grammar must contain certain rules converting the 
surface structures generated by the syntactic component into a form appropriate for use by 
the phonological component. In particular, if a linguistic expression reaches a certain level 
of complexity, it will be divided into successive parts that we will call 'phonological 
phrases', each of which is a maximal domain for phonological processes. […] 
It appears that the syntactic component of the grammar generates a surface structure Σ which 
is converted, by readjustment rules that mark phonological phrases and delete structure, to a 
still more superficial structure Σ'. The latter then enters the phonological component of the 
grammar." Chomsky & Halle (1968:9s) 

 
 c. strange views on SPE in the PP literature 

 
"According to SPE, phonological rules apply to the linear surface structure of a sentence, 
that is, to the output of the syntactic rules." Nespor & Vogel (1982:225) 
 
"In an SPE-type model of phonology, the only way of representing the domains of a 
phonological rule is in terms of morphosyntactic constituents, the implicit claim being that 
such constituents are, in fact, the only domains in which phonological rules may apply." 
Vogel (1986:59) 
 
"in traditional generative theory it was supposed that these [morpho-syntactic] domains 
directly correspond to syntactic constituents (see Chomsky & Halle, 1968)" Nespor & Vogel 
(1986:37) 

 
 d. hence the motivation for replacing boundaries by domains is absolutely critical: 

domains are the only innovation of PP. PP hinges on non-isomorphism, which 
evaporates when boundaries are used instead of domains. Thus PP and indirect 
reference are immaterial if there is no good reason for replacing boundaries by 
domains. 
[note: SPE works with boundaries, but non-isomorphism was an issue then because 
the particular way that boundaries were defined and shipped off to phonology did 
not allow for capturing the cat-rat-cheese impairment.] 
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(84)  arguments raised against boundaries 
rare in the early PP literature, absent since (and including) Nespor & Vogel (1986). 

 a. the diacritic argument 
Rotenberg (1978:16ss, chapter "Against Boundaries"), Selkirk (1980a), Booij
(1983,1985a) and Szpyra (1989). 

  nothing new: Pyle (1972) has provided the relevant arguments: 
  1. overgeneration: anything and its reverse can be described 
  2. diacritics are not linguistic objects (they are not just a peculiar kind of 

segments): p can become f, but not #. 
  Except in Selkirk's work (Selkirk 1981 [1978], 1980a,b, esp. 1984), the older 

juncture/ boundary/ SPE interface literature is almost completely absent from the 
PP literature. 
[e.g. Chomsky, Halle and Lukoff et al. (1956), Sag (1974), Basbøll
(1975,1978a,b,1981a,b), McCawley (1968), Devine & Stephens (1976,1980), 
Stanley (1969,1973), Hyman (1978), Strauss (1979), Anderson (1974)] 

 b. domains have an independent motivation: stress, rhythm, music 
Selkirk (1980a:126ss,1984:8ss) 

  1. boundaries serve only interface purposes, while autosegmental structure can 
cover both domestic phonological properties (i.e. which exist independently of 
any interface issue) and interface information. 

  2. Selkirk (1986) (following Nespor & Vogel 1986 and the rest of the PP 
literature) abandons the ambition to melt all empirical properties at stake into 
one single set of representations: stress and rhythm are represented by the grid, 
and the grid is derived by a second mapping from prosodic constituency. This 
also follows Hayes' (1984:65,69) suggestion (which has become mainstream) 
that rhythm is only an accidentally linguistic property and lies outside of the 
grammar. 

  3. unifying stress/ rhythm and interface information has become a handicap as it 
was understood that both empirical events do not behave alike: namely Inkelas
(1990). 

  ==> we are dealing with two independent empirical objects, so they must not be 
unified - everybody agrees on that today. 

 c. non-arguments: 
 
"in the theory of prosodic phonology, grammatical boundaries can be dispensed with in 
phonological representations." Booij (1983:268) 

 
[also Selkirk (1981 [1978]:136ss)] 
this is certainly true, but does not tell us why PP should be preferred in the first 
place. 
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(85)  Domains are a child of autosegmentalism 
in fact it is an autosegmentalised version of the SPE interface theory. 

 a. In the early 80s when phonology was progressively autosegmentalised in every 
area, Selkirk clearly identifies the motivation for abandoning boundaries in favour 
of domains: 
if everything is autosegmental, so must the interface be, hence we must eliminate 
ugly linear boundaries and build some autosegmental, i.e. arboreal structure 
instead. 
"the syllables of phonological representation are arranged in some kind of hierarchical organization. 
[…] By 'hierarchical organization' we mean, very roughly speaking, the organization of the units of 
phonological analysis into layers, vertically arranged on the same plane. […] This conception of 
phonological representation as having its own hierarchical structure(s) demands a radical rethinking 
of the relation between syntax and phonology. […] Thus the interpretation question - the question 
of the mapping between phonological representation and syntactic representation - takes on a much 
greater importance than in the standard theory, and has an entirely different quality to it. It must be 
viewed as a characterization of the relation between the syntactic hierarchy, on the one hand, and 
the phonological hierarchy (or hierarchies), on the other." Selkirk (1984:7f) 
 
Therefore, 
 
"the junctural properties of sentences should be somehow represented 'suprasegmentally' rather than 
as the segmental boundaries of the standard theory. […] Thus the theory of phonological 
representation that we will advocate here eliminates segmental boundary elements altogether." 
Selkirk (1984:8) 

 b. already in Nespor & Vogel (1986), the transition with linear SPE plays no role 
anymore: domains are taken for granted. The later PP literature does not examine 
this question anymore. 
For over 20 years PP stands unchallenged as the generative interface theory. The 
success may be appraised when considering that the units of PP - the phonological 
word, the phonological phrase etc. - have become descriptive categories in every-
day conversation of phonologists. 

 
 
23. The Prosodic Hierarchy is a diacritic (if an autosegmental one) 
 
(86)  the Prosodic Hierarchy does not include syllables and feet 
 a. the four higher levels serve no other purpose than the interface 
 b. they have no other definition than the one provided by the structural description of 

phonological rules that are sensitive to morpho-syntactic information. 
 c. Syllables and feet, however, are independently motivated: the former is a bottom-

up construction based on the sonority of its terminal elements, the segments, while 
the latter is a function of stress. Neither the sonority of segments, which is 
recorded in the lexicon, nor the distribution of stress relies in any way on any 
structural description of some phonological rule. 

 d. ==> if there were no interface, syllables and feet would still exist, but the four 
higher levels of the Prosodic Hierarchy would not. 
Syllables and feet exist for truly phonological reasons, and only for those reasons. 
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 e. the syllable and feet owe nothing to mapping rules, hence they do not store any
morpho-syntactic information: 

   
"The phonological word is the lowest constituent of the prosodic hierarchy which is 
constructed on the basis of mapping rules that make substantial use of nonphonological 
notions." Nespor & Vogel (1986:109) 
 

  Selikirk (1986:385) and Rice (1990:292 note 3) also point out this fact (see also 
Chen 1990:36). 

 
(87)  the Prosodic Hierarchy is the modern continuation of boundaries 
 a. Vogel & Kenesei (1990:344) review the arguments in favour of Indirect Reference, 

the heart of Prosodic Phonology. One point they make is a historical one: all 
interface theories have been indirect thus far, so there is probably something to this 
approach. They namely single out SPE as a predecessor of Indirect Reference. 
 

"Working within the SPE framework, Selkirk [1972] modifies the original proposal by 
showing that at least in certain types of phonological phenomena, interaction between the 
two components is only indirect. Word boundaries (#'s) inserted into a string on the basis of 
syntactic structure determine where external sandhi rules apply. Phonological rules thus do 
not directly 'see' syntactic structure, but rather access only strings of segments and 
boundaries." Vogel & Kenesei (1990:344) 
 

Hence the equivalence between #s and the modern prosodic arborescence. 
 b. The same line of reasoning is found in the overview article by Inkelas & Zec 

(1995): they call p-structure the level of representation that mediates between 
morpho-syntax and phonology and explicitly identify boundaries as the ancestor of 
its more recent prosodic incarnation: 

 
"An early version of p-structure was proposed in SPE and developed in subsequent work 
(Selkirk 1972,1974; Rotenberg 1978). According to this view, domains of phonological rules 
are expressed in terms of phonological boundary symbols, generated by rules. […] Far more 
constrained is the 'prosodic' view of p-structure. Under this view, p-structure occupies a level 
with its own hierarchical organization and a high degree of autonomy." Inkelas & Zec 
(1995:537s) 
 

Thus prosodic constituency is but a more advanced version of boundaries. 
 c. prosodic constituency and boundaries share the following properties 
  1. they are the output of the translational process that is operated in the 

Translator's Office. 
  2. buffer: their exclusive purpose is to store extra-phonological information in the 

phonology. 
  3. they are absent from domestic phonology, i.e. from processes that do not 

appeal to any extra-phonological information. 
  4. their choice and names are arbitrary: "#", "omega" 
  5. pointing out that prosodic constituents represent certain stretches of the linear 

string which coarsely correlate with morpho-syntactic divisions does not make 
omegas and phis less arbitrary. 
This only shows that their only purpose is to replicate morpho-syntactic 
structure in phonology. 
The same may be said about boundaries - and actually has been said about 
boundaries (by McCawley 1968): + and # represent two different boundary 
strengths, the latter dividing larger chunks of the linear string. 
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 d. conclusion 
  1. "#"s and "omegas" have the same status: they are non-phonological intruders 

in the phonological world whose only purpose is to stock extra-phonological 
information. 

  2. They are necessary in order to fulfil the promise of Indirect Reference. 
  3. For some strange reason, though, boundaries are stigmatised as arbitrary 

diacritics, while prosodic constituency is sold as a "truly phonological object" 
(e.g. Selkirk 1984:32,409s, Nespor & Vogel 1986:27ss,110ss). 
For example, Nespor & Vogel (1986:3) call boundaries "pseudo-phonological 
terms" and argue that phonology should only be able to refer to truly 
phonological objects (just as syntax can only make reference to truly syntactic 
objects). 

 
(88)  what is a diacritic? 
 a. in module X, something that serves no other purpose than stocking and restoring 

information from other modules that is needed for the computation in module X. 
 b. in module X, something that is created without any contribution of module X. 

==> the genesis of boundaries and the Prosodic Hierarchy does not require any
kind of phonological information. 

 
(89)  alleged phonological contribution to prosodic phrasing: size 
 a. Nespor & Vogel (1986:44ss) on Spanish: 
  1. […N]word1 - [C…]word2 
  2. whether N is homorganic or not depends on the syntactic relationship. 
  3. observation: homorganic when 

- verb + object NP 
tiene[ŋ]       cuatro gatos 
(they) have     4     cats 
 
- verb + adverb 
   canta[m] bien 
(they) sing well 
 

  4. conclusion 
the homorganisation rule applies "within the VP". 

  5. apparent violation: no homoganization in 
object NP + preposition 
Colecciona     en todo el     mundo plumas   de tucá[n] ?*[m] para su sombrero 
(she) collects  in  all    the   world   feathers  of toucan            for   her  hat 
 
preferido 
favourite 
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  6. NP - VP (without mentioning that the NP is the subject NP) 
short NP and short VP 
Mi faisá[ŋ]   corre siempre 
my pheasant runs   always 
 
Eso tucá[m] parece enfermo 
that toucan   seems  sick 
 
long NP and long VP 
El nuevo canario de mi amiga Carme[n] ?*[ŋ] canta solo cuando está solo 
the new   canary  of my friend Carmen             sings only when    is    alone 
 
Su nuevo sombrero con  tres   plumas  de tucán ?*[ŋ] cuesta sin          duda 
her new    hat          with three feathers of  toucan        costs   without  doubt 
 
mas   del   sombrero de su   hermano 
more than  hat           of  her brother 

  7. conclusion: incidence of length 
phonological processes are more easily blocked when their domain of 
application is long = contains many words. 

  8. this is inconclusive: 
we would need to see what happens with a "short" NP and a "short" PP in an
NP+prep sequence. 
The blocking effect could as well be due to the specific boundary NP+prep. 

  9. confusion between descriptive units (boundaries) and a theoretical unit 
(domains): the size impact may be just an artefact of the analysis, not a 
linguistic fact. 
All VP-internal boundaries would have to be tested. 

 b. typical area of length incidence: intonation 
[example from Ricardo Bermúdez-Otero] 

  1. given the frame "… requires us to think again about these issues" 
and a phrase-initial subject NP 

  2. "contemporary thought" 
is less likely to constitute a separate intonational phrase than 

  3. "contemporary antidisestablishmentarianism". 
 
(90)  there is no impact of size I 

"size" is not a phonological unit - in fact not a grammatical unit at all 
 a. heavy NP shift is nothing that syntax can make sense of in terms of size. 
 b. phonology has no means to know what a long or a short word/ morpheme is. 
 c. "size" is unheard of in domestic phonological quarters: no phonological process 

(palatalisation etc.) is ever sensitive to the size of a string. 
 d. if anybody decides what is long and what is short (something that may be 

doubted), it is surely not phonology. 
 e. alleged size restrictions always seem to concern either the phonological phrase or 

the intonational phrase. There is no good reason why this should be so: if mapping 
may be size-sensitive, this option should at some point be visible at all levels of the 
Prosodic Hierarchy. 
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(91)  there is no impact of size II 
"size" is just misanalysis 

 a. it is NEVER the case that the two strings whose size is allegedly critical are 
identical on the morpho-syntactic side. 

 b. in the Spanish example, Nespor & Vogel do not control for any internal structure of 
the VP. 

 c. in the antidisestablishmentarianism vs. thought case, the two items are 
syntactically identical, but have very different morphology: the "long" item is 
much more complex than the "short" item. In order to really compare, we would 
need a long and a short monomorphemic item. 

 d. the original size-based generalisation has been reanalysed in the literature: 
  1. based on additional syntactic structure in alleged "long" item 
  2. or according to eurythmic properties of speech: Ghini (1993). 
 e. based on additional syntactic structure: 
  1. Sandalo & Truckenbrodt (2002) use a constraint Wrap-XP which requires that 

each XP is contained in a phonological phrase, thereby giving a syntactic 
meaning to the word "long": "long" chunks that contain multiple XPs will end 
up as several intonational units. 

  2. Wagner (2005a): no escape from syntax 
[also Wagner 2005b] 
 
Who was at the party? 
[Morgan and Joey] 
 
[Morgan] or [Joey and Ronny] 
 
it is not the length of [Joey and Ronny] that is responsible for the split into two 
intonational units, but its internal syntactic structure (complex). 
 
==> "length" is responsible for nothing at all - its alleged effects are due to the 
syntactic (recursive) structure of the "long" items. 
 
Watson & Gibson (2004,2005): 
the probability of a boundary depends on the size of the constituents that are 
adjacent to that boundary. 
==> Wagner shows this to be empirically wrong. 

 
 
24. What boundaries are: diacritic and local 
 
(92)  boundaries are local and diacritic 
 a. what is a boundary? 

1. local 
2. diacritic 

 b. boundaries are local, domains are not 
  1. they define the relation between two adjacent morphemes or words.. 
  2. domains span a number of elements of the linear string and thereby create 

labelled clusters 
  3. an individual element of the linear string belongs to a domain, but it cannot 

"belong" to a boundary. 
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  4. a boundary is precisely located in the linear string and can influence only 
adjacent objects: the one immediately preceding and the one immediately 
following. 

  5. it does not make sense to talk about domains that intervene, or are located 
between two elements of the linear string. 

 c. boundaries are diacritic 
as soon as one needs to represent boundaries, a diacritic object enters the scene. 

 d. domains are diacritic as well 
 e. the difference between boundaries and domains is not their diacritic vs. non-

diacritic character (they are both diacritic); what really distinguishes them is 
locality: boundaries have a local action, domains have a non-local action. 

 
(93)  Prosodic Phonology has thrown out the local baby with the diacritic bath 
 a. as soon as boundaries were shown to be ugly diacritics and hence done away with, 

the local option was thrown out as well without any discussion regarding locality. 
 b. boundaries and domains are equally bad on the diacritic count. 
 c. recall that non-isomorphism is the ONLY reason for Indirect Reference. 

And that it evaporates if boundaries are used instead of domains. 
 d. summary so far 
  1. can we decide between the local and the domain-based option ? 
  2. there is no motivation for Indirect Reference anymore if boundaries are chosen. 
  3. we need an interface without diacritics - but how could either boundaries or 

domains be non-diacritic ? 
  4. they would need to have an independent existence in domestic phonology (cf. 

above). 
I argue below that higher level intervention is only local: (non-diacritic) 
boundaries are the correct interface currency. 

 
 
25. A good reason for Indirect Reference: Modularity 
 
(94)  If the Prosodic Hierarchy is redundant and non-isomorphism not a problem anymore, 

why don't we make direct reference to morpho-syntax? 
Why do we need a translator's office at all? 
Indirect Reference and the Translator's Office are needed for 2 good reasons: 

 a. modularity 
  1. as the general organization of the mind/ brain 

Fodor (1983): a module is a hard-wired computational system that is built on 
fixed neural architecture, domain-specific, autonomous, automatic, stimulus-
driven and insensitive to central cognitive goals. 
It is designed for a special purpose: it "solve[s] a very restricted class of 
problems, and the information it can use to solve them with is proprietary" 
(Fodor 1998). 
Overview literature includes Pinker (1997), Plotkin (1998) and Fodor (2000). 
Evidence for this cognitive architecture: it is a documented fact that the 
dysfunction of some cognitive capacities does not impede others. Subjects with 
the Williams syndrome for example show serious deficits in spatial cognition, 
number and problem solving, but perform well on language and face 
recognition tasks (Karmiloff-Smith et al. 1995). 
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  2. the modular postulate disables different modules to see what is going on in each 
other. Selkirk (1984) for example uses this argument: 
 
"The syntax and the phonology are entirely autonomous components, the rules of syntax making 
no appeal to phonology and vice versa. Mediating between these components, however, are two 
others that define the relation between the syntactic and phonological representations of a 
sentence. The principles of these components have a mixed vocabulary." (Selkirk 1984:410f) 

  3. correspondence rules = the Translator's Office 
 
"The theory of Representational Modularity [posits], in addition to the representation 
modules proposed above, a system of interface modules. An interface module 
communicates between two levels of encoding, say L1 and L2, by carrying out a partial 
translation of information in L1 form into information in L2 form" Jackendoff (1997:42) 
 
"Correspondence rules perform complex negotiations between two partly incompatible 
spaces of distinctions, in which only certain parts of each are 'visible' to the other." 
Jackendoff (1997:221) 

 b. phonology and syntax do not speak the same language 
[closely related to modularity] 

  1. as far as I can see, this argument is entirely absent from the PP literature. It has 
been extensively used by Jackendoff (1992,1994,1997,2002) and Starke (who is 
not good friends with ink). 

  2. number, person, verbs, nouns, quantification, aspect and so forth are categories 
that are understood and processed in syntax as well as in morphology and 
semantics. Phonology does not even know what quantification etc. is. On the 
other hand, the higher modules do not know what occlusion, palatality or an 
Onset is. 
==> phonology-free syntax 

  3. this is what Jackendoff calls Representational Modularity 
 
"The overall idea is that the mind/ brain encodes information in some finite number of distinct 
representational formats or 'languages of the mind.' Each of these 'languages' is a formal system 
with its own proprietary set of primitives and principles of combination, so that it defines an 
infinite set of expressions along familiar generative lines. For each of these formats, there is a 
module of mind/ brain responsible for it. For example, phonological structure and syntactic 
structure are distinct representational formats, with distinct and only partly commensurate 
primitives and principles of combination. Representational Modularity therefore posits that the 
architecture of the mind/ brain devotes separate modules to these two encodings. Each of these 
modules is domain specific. 
[…] The generative grammar for each 'language of the mind,' then, is a formal description of the 
repertoire of structures available to the corresponding representational module." Jackendoff 
(1997:41) 
 
"'Mixed' representation[s] should be impossible. Rather, phonological, syntactic and conceptual 
representations should be strictly segregated, but coordinated through correspondence rules that 
constitute the interfaces." Jackendoff (1997:87ss) 

 
(95)  In sum, thus, Prosodic Phonology did exactly the right thing - introducing Indirect 

Reference as a major principle of interface architecture, installing a Tranlator's Office 
and mapping rules - but for the wrong reason (non-isomorphism). 
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26. Peaceful coexistence of Lexical Phonology and Prosodic Phonology 
 
(96)  opposite positions 
 a. mainstream until today: peaceful coexistence 

Nespor & Vogel (1986), Nespor (1988,1990), Rubach & Booij (1984), Booij
(1988,1992). 

 b. unity of morphology and syntax: 
both theories are redundant, Lexical Phonology ahs to go. 
Selkirk (1984:412ss) and, in a less radical expression, Inkelas (1990), who empties 
Lexical Phonology of its content, but formally maintains the existence of the empty 
shell. 

 
(97)  the scope of Lexical Phonology is a proper subset of the scope of Prosodic Phonology 
 a. only Prosodic Phonology deals with the influence of syntax. 
 b. both Prosodic and Lexical Phonology deal with the influence of morphology. 
 c. Lexical Phonology has nothing to say about the influence of syntax since post-

lexical processes are automatic. 
 d. This line of division is made explicit by Nespor & Vogel (1986:30) and Selkirk 

(1986:402 note 6). 
 
(98)  Hayes (1989 [1984]): both theories are complementary 

Prosodic Phonology above, Lexical Phonology below the word level 
 a. "the Prosodic Hierarchy should be construed solely as a theory of syntactic juncture, with 

word-internal juncture handled within the Theory of Lexical Phonology." Hayes (1989 
[1984]:207) 

 b. hence Hayes' (1989 [1984]) version of the Prosodic Hierarchy consists only of five 
layers (the phonological word, the clitic group, the phonological phrase, the 
intonational phrase and the phonological utterance), excluding syllables and feet, 
the two levels below the word. 

 c. Hayes does not say why Lexical Phonology is needed in the first place when 
Prosodic Phonology could do the job as well. 

 
(99)  Selkirk (1984) and Inkelas (1990): Lexical Phonology has to go 
 a. Selkirk (1984:412ss): economy / redundancy 

we want only one single mechanism for the management of both morphological 
and syntactic influence. Any double-solution would be redundant. 

 
"We see no theoretical or empirical advantage to the Siegel-Allen-Kiparsky theory of word 
formation as a characterization of the syntax of words. We have argued instead for 
characterizing word structure exactly as sentence structure is characterized." Selkirk 
(1984:415) 

 
 b. Unity of Morphology & Syntax 

this principle runs through the generative literature: it is argued for by 
SPE, Halle & Vergnaud (1987) (anti-interactionism), Distributed Morphology. 
and is irreconcilable with Lexical Phonology (interactinism). 

 c. Inkelas (1990) 
  1. leading idea: to eliminate all constituents below the word level, i.e. syllables and 

feet (eventually morae), from the Prosodic Hierarchy. 
(Inkelas 1990:37ss, see also Zec 1988, Fitzpatrick-Cole 1996:306s). 
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  2. reason: syllables and feet owe nothing to mapping rules; their existence and 
shape is exclusively motivated by domestic phonological phenomena (cf. 
above). 
Since the Prosodic Hierarchy is about transmitting extra-phonological 
information to phonology, the syllable and feet are not concerned. 

  3. so far Hayes' option of a waterproof division of labour seems viable. 
But Inkelas argues that Lexical Phonology violates Indirect Reference: 

 
"In it standard formulations, the theory of Lexical Phonology […] is incompatible with 
the prosodic hierarchy theory. As part of its crucial claim that phonological rules can 
apply at each step of word formation, Lexical Phonology has assumed that these rules 
look directly at morphological structure, applying within strings of morphemes supplied 
to them by the morphology. However, this latter assumption is clearly incompatible with 
the Indirect Reference Hypothesis." Inkelas (1990:29s) 

 
  4. Given Indirect Reference, thus, there must be prosodic constituents below the 

word level as well: morphological structure must be converted into prosodic 
constituency just as much as its syntactic cousin. 
Syllable and feet being out of business, Inkelas (1990:33s) introduces a new set 
of prosodic constituents which, just like their higher level peers, are created by 
mapping rules. 
==> Prosodic Constituency in the Lexicon 
She claims that there are as many layers below the word as there are lexical 
levels in Lexical Phonology (but does not name them). 

  5. strangely enough, Inkelas does not overtly argue afainst Lexical Phonology: she 
calls her model Prosodic Lexical Phonology. 
One wonders what is left of Lexical Phonology when the difference between 
level 1 and level 2 affixes is encoded in terms of two different layers of prosodic 
constituents with rules that appeal to these arboreal units rather than to lexical 
levels or a class of morphemes that are defined by the cycle. 

 
(100) peaceful coexistence (mainstream) 

Nespor & Vogel (1982:226,1986:18s,27ss) 
 a. morphological influence is sometimes managed by the tools of Lexical Phonology, 

at other times by those of Prosodic Phonology. 
 b. it is not clear according to which criteria the division of labour is operated. 
 c. Nespor & Vogel (1986:18): 

"direct reference to morphological structure and/ or specific morphological 
elements" 
(also Nespor & Ralli 1996:361s). 
Rules with these characteristics are part of the lexical component of Lexical 
Phonology: they cannot be handled by Prosodic Phonology because prosodic 
phonology rules are "purely phonological", i.e. present a structural description that 
makes only reference to phonological categories. 

 d. worry I 
direct reference to morphological categories is outlawed by Indirect Reference. 

 e. worry II 
"purely phonological" is an elastic term. 

  1. A process that appeals to extra-phonological information can hardly be called 
"purely phonological". 
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  2. N&V's interpretation: any process that appeals to the Prosodic Hierarchy (hence 
to non-phonological information) is "purely phonological" since the Prosodic 
Hierarchy is the phonological representative of non-phonological information. 

  3. hence anything and its reverse can be "purely phonological", and the what 
precisely ends up with this label depends only on the mapping mechanism: 
==> anything that the Translator's Office decides to encode in the Prosodic 
Hierarchy is "purely phonological". 

  4. if the Translator's Office decided to encode ALL extra-phonological information 
in the Prosodic Hierarchy, Lexical Phonology would not exist. 
But nobody knows how the mapping mechanism works (cf. below). 

  5. hence N&V's criterion is inoperative. 
 f. example: un- vs. in- 

i[m]-possible (compare with i[n]-audible) vs. u[n]-predicatable 
  1. Nespor & Vogel (1986:28s): 

phonology needs to have direct access to morphological information: whether or 
not nasal assimilation takes place is a specific property of each individual prefix 
(or of classes of affixes: level 1 vs. level 2). 

  2. hence this is a job for Lexical Phonology. 
  3. but nothing prevents mapping rules from doing the job (they are not constrained 

in any way). 
This is actually the option taken by Rubach & Booij (1984:12ss) and Booij
(1992:53) for the prefix un-, which is attached to a phonological word of its 
own. 

  4. Hence whether the level 1 vs. level 2 phenomenonlogy is managed by Lexical 
Phonology or Prosodic Phonology is a matter of taste of the analyst, rather than 
a natural property of the phenomenon itself. 

 g. further complication: when does mapping take place? 
  1. mapping after the lexicon since it it concerned with syntax and syntax is 

postlexical? 
  2. but there is also mapping of morphological units, which according to LP are no 

longer available postlexically. 
  3. hence mapping probably takes place twice, once in the lexicon, another time 

post-lexically. Nespor & Vogel (1986:18s), Nespor & Ralli (1996:361s). 
==> the opposite of Unity of Morphology & Syntax. 

  4. this reintroduces the division that Prosodic Phonology has set out to abolish: the 
one between morphology (the level below the word) and syntax (the sentence 
level). 

 
(101) peaceful coexistence (radical version) 

Rubach & Booij (1984), Booij (1988,1992), Booij & Lieber (1993), Szpyra 
(1989:183ss), Vogel (1991) and Hannahs (1995:2). 

 a. below the word level, phonological rules make random reference to either 
morphological structure or prosodic constituency 
There is no principle that defines which phenomena make reference to one or the 
other. 
Whether one or the other comes to bear is random and unimportant, except in cases 
where both are needed simultaneously. 
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 b. argumentation based on the existing landscape that does not question the 
distribution of roles (Booij 1988,1992): 

  1. cyclic, hence lexical rules, refer to syllable or foot structure, hence prosodic 
constituency, which includes these categories, must be present in the lexicon. 

  2. but lexical rules also make reference to morphological structure. According to 
Booij (1988:72), this is witnessed by rules that refer directly to morpho-
syntactic labels such as "the final syllable is extrametrical in adjectives" (a rule 
proposed by Hayes 1982). 

  3. hence 
- prosodic constituency including the phonological word must be available in 
the lexicon. 
- Lexical Phonology is taken for granted without discussion: that phonological 
rules may make direct reference to morphological structure is an unquestionable 
fact. 

  4. therefore the question whether Prosodic Phonology could take over the 
functions of Lexical Phonology is not even asked. 

 c. a positive argument: 
  1. prosodic constituency rescues bracketing paradoxes, which are unfortunate for 

Lexical Phonology. 
Rubach & Booij (1984:11ss) and Vogel (1991) 

  2. bracketing paradoxes 
un-grammatical-ity 
un- attaches only to adjectives, hence should be concatenated to grammatical, 
not to grammaticality. 
But at the same time un- is stress-neutral (hence level 2), while -ity is stress 
shifting (hence level 1). 
Level 1 affixes must attach before level 2 affixes, hence producing the 
derivation [un [grammatical-ity]]. 
==> conflict with the observation that un- attaches only to adjectives. 

  3. un-happy - un-happi-er 
but the synthetic comparative suffix -er only attaches to monosyllabic 
adjectives: red, happy, big etc. 
Semantically, unhappier means "more unhappy", not "not happier", hence 
requiring that the comparative have scope over unhappy: [[un [happy]] er]. 
But phonologically it must see only happy: it couldn't attach to the disyllabic 
unhappy. 

  4. solution using prosodic constituency 
Rubach & Booij (1984) 
- un- sits in a phonological word of its own. 
- "misalignment" of morphological and prosodic structure. 
- the comparative suffix counts phonological words, not syllables. 
(in which way autonomous un- rescues ungrammaticality is not clear from 
Rubach & Booij). 
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(102) Phonology is NOT one 
Compartmented phonology following the syntax of the 80s 

 a. peaceful coexistence ultimately stems from a more general attitude regarding the 
design of grammar which Nespor & Vogel (1986) expose on the first page of their 
book. 

 
"It seems that the phonological component cannot be considered a homogeneous system, but 
rather must be seen as a set of interacting subsystems, each goverend by its own principles, 
such as the theories of the metrical grid, lexical phonology, autosegmental phonology, and 
prosodic phonology." Nespor & Vogel (1986:1) 

 
 b. syntax in the 80s: 

various sub-modules that live a parallel life in peaceful coexistence: X-bar theory, 
theta theory, barrier theory, government theory, case theory, binding theory and 
control theory. 

 c. syntax has changed: 
the central motivation for Minimalism (Chomsky 1995) is the insight that the 
architecture of Government & Binding is "too complicated" and needs to be 
disentangled. 

 d. do we want a compartmented phonology? 
I argue below that phonology is one. 
[also Szigetvári & Scheer 2005] 

 
 
27. The mapping puzzle: still a mystery today 
 
(103) How exactly does the mapping mechanism work? 
 a. are there cross-linguistic generalisations regarding the portions of the morpho-

syntactic structure that are phonologically relevant ? 
Or regarding those that cannot be relevant ? 

 b. Why does a mapping rule group this or that portion of the morpho-syntactic 
structure and not others ? 
Is the mapping mechanism restricted in any principled way ? 
According to which rationale are mapping decisions are taken ? 
The cross-linguistic variation of mapping rules has proven to be rather inflational. 

 c. mapping is very poorly understood: 
 
"the study of postlexical rules sensitive to syntactic or prosodic structure is still in its 
infancy. Phonologists know comparatively little about the range of phenomena that can be 
encompassed by such rules, compared for instance with what is known about word-internal 
phonological processes or rules of syntax. At the moment theories must be advanced on the 
basis of data that are, from the language-internal point of view, rich and complex, but are 
also, from the cross-linguistic point of view, sparse and diverse." Kaisse & Zwicky (1987:4) 

 
 d. example: French liaison, whose optional and impossible morpho-syntactic contexts 

to date may not be characterised as a natural class. 
 e. methodology in Prosodic Phonology 
  1. regarding a particular phonological process, establish the list of triggering and 

blocking boundaries. 
  2. equate the size of the chunks delimited by blocking boundaries to some 

hierarchic level of the prosodic constituency. 
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  3. a mapping rule is written that specifies which parts of the morpho-syntactic 
structure are grouped together in order to achieve the phonologically relevant 
chunk of the linear string, which will then be called a unit of the prosodic 
hierarchy 

  4. the mapping job, thus, amounts to boundary grouping. 
 f. empirical situation 
  1. empirical studies are concentrated from the mid 80s until the mid 90s, cf. below.
  2. the early Prosodic Phonology period (before 1985) has not produced much 

empirical material, and the still seemingly anarchic situation after a decade of 
empirical work has produced a loss of interest since the mid 90s. 

  3. since the advent of OT, the focus of mapping has been shifted to "soft" factors 
such as the size of prosodic constituents and information structure. These do not 
continue the inquiry on morpho-syntactic conditions (cf. below). 

 
(104) Selkirk (1986): end-based mapping theory 

[based on Chen (1985)] 
 a. first (and only) serious attempt at reducing mapping to a small number of 

principles that account for all mapping activity in all languages. 
"up to now there has been no general theory of the mapping between syntactic 
structure and prosodic structure" (Selkirk 1986:384). 

 b. application of end-based mapping to various languages 
Hale & Selkirk (1987), Cowper & Rice (1987), Selkirk & Tateishi (1988), Selkirk 
& Shen (1990) 

 c. Alignment, the dominant mapping system in OT, is directly inspired by Selkirk 
(1986), cf. McCarthy & Prince (1993,2001:vii): 
both systems rely on edges: 
"the syntax-phonology mapping can be defined simply by reference to the ends of 
syntactic constituents" (emphasis in original, Selkirk 1986:386). 

 d. how it works: 
  1. Selkirk assumes 

- X-bar theory 
- the irrelevance of morpho-syntactic labels 

  2. there are 3 and only 3 phonologically relevant segmentations of the linear 
string: each node of an XP can enforce the beginning of a new phonologically 
relevant unit. 

  3.  left end right end result on the phonological side 
   X0 Word[ ]Word phonological word 
   X' Xhead[ ]Xhead "small phonological phrase" 
   X'' Xmax[ ]Xmax phonological phrase 
  4. whether the left or the right edge of an X-bar level determines the segmentation 

depends on a parametric choice made by languages. 
  5. awkward intermediate level: 

Selkirk (1986:394) claims that it "has been discerned in a variety of languages. 
It is one which includes the head of a phrase and preceding or following 
specifier material, but not any complements (arguments) to the head" (also, 
functional words do not count as words). She calls it the "small phonological 
phrase", for which she provides evidence from French liaison. 
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  6. Selkirk's end-based theory only concerns the middle area of the classical 
prosodic hierarchy. Are absent 
- phonological utterance and the intonational phrase 
- syllable, feet 
Selkirk believes that intonational phrases are semantically defined rather than 
morpho-syntactically, something that has not varied since Selkirk (1984:27s). 
Syllables and feet are out of business for mapping anyway (cf. above). 

 e. main advantage: simplicity 
Example: a reanalysis of vowel length in Chi Mwi:ni (Bantu) shows how effective 
her system is: compare Hayes' (1989 [1984]) (a text which circulated as a 
manuscript since 1984) formulation of the relevant mapping with Selkirk's 
(1986:397): 

  1. relation-based (Hayes 1989 [1984]:211) 
   - in [X0Y''…]X'', where X0 is the head of X'' and Y'' is an adjacent 

complement, the sequence X0Y'' forms a P-phrase. 
   - all clitic groups unaffected by 1) form P-phrases. 
  2. end-based 
   ]Xmax 

that is, a new phonological phrase begins after the last word of each maximal 
projection. 

 f. end-based vs. relation-based 
Selkirk calls the regular way of doing mapping "relation-based" because it invokes 
the linear order of constituents, as opposed to her mechanism which does not 
appeal to relations between consecutive constituents in surface syntactic structure. 

 g. a consequence of end-based mapping: boundaries are the real interface currency. 
"End-based" means "at a certain boundary": phonologically relevant chunks of the 
linear string are defined by a local transition from a certain morpho-syntactic 
category to another. Kaisse & Zwicky (1987) put it this way: 
 

"Reference to constituent edges also plays a central role in end-based approaches to prosodic 
domain determination […]. These approaches represent a return in spirit to the word-
boundary theory of Chomsky & Halle (1968) and Selkirk (1972), which held that only an 
impoverished subset of the information provided by syntax is available to phonology." 
Kaisse & Zwicky (1987:10) 

 
 
(105) evolution of mapping 
 a. from universal statements with little or no variation to the recognition of a 

frustrating variety of specific situations. 
 b. the growing body of evidence from various genetically unrelated languages that 

has been accumulated since the late 70s, especially regarding the level above the 
word, is highly dissuasive for anybody who believes in a world where a few basic 
principles define what a possible grouping of phonologically relevant chunks of the 
linear string is. 
Cross-linguistically stable patterns simply do not appear to emerge, and the 
availability of more data seems to make the overall picture more and more foggy, 
instead of clearing it up. 
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 c. Phonological Phrase formation 
Selkirk (1981a [1978]:126) 

  1. An item which is the specifier of a syntactic phrase joins with the head of the 
phrase. 

  2. An item belonging to a "non-lexical" category (cf. Chomsky 1965), such as Det, 
Prep, Verbaux, Conjunction, joins with its sister constituent." 

 d. Selkirk (1980b:580) still writes that "the conception of mapping between syntax 
and phonology is an eminently simple one". 

 e. Nespor & Vogel (1982) 
 
"we propose a series of mapping conventions for Italian which we will then argue are 
sufficiently general to be able to account for any X-bar type language once the values of 
certain syntactic parameters have been assigned." Nespor & Vogel (1982:227) 

 
 f. Nespor & Vogel (1986:5) 

the degree of universality is proportional to the rank in the prosodic hierarchy: 
cross-linguistic variation is most important for the phonological word and 
decreases as we move up in the prosodic tree: the phrasing of the phonological 
utterance, then, is almost universal. 

 g. Phonological Phrase Formation 
Nespor & Vogel (1986:168) 

  1. φ domain 
The domain of φ consists of a C which contains a lexical head (x) and all Cs on 
its nonrecursive side up to the C that contains another head of the maximal 
projection of X. 
[C = Clitic Group] 

  2. φ construction 
Join into an n-ary branching φ all Cs included in a string delimited by the 
definition of the domain of φ." 

 h. but there seems to be much more cross-linguistic variation than that. 
Cho (1990) for example considers a phonological process in Korean whereby 
obstruents voice in intervocalic position depending on the type of adjacent 
boundary.7

In Korean, an underlying word-initial plain voiceless obstruent that occurs after a 
vowel-final word 

  is voiced in remains voiceless in 
  determiner - noun 

adjective - noun 
possessive noun - noun 
      (John's book) 
verb of a relative clause - noun 
object - verb 
verb - verb 

subject - verb 
subject - object 
object - object 
conjunction - noun 
Topic-NP - S' 
      (apples, they throw away) 
Subj-sent.Adj 
subject - sentential adverb 

                                                 
7 Korean has three constrastive sets of obstruents, so-called plain, aspirated and tense. Only the former undergoes 

the process at hand. 
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 i. mapping rule for Phnological Phrases according to Cho (1990:57) 
apply the following rules cyclically to all maximal projections, proceeding from 
the bottom up. At any given stage (1) applies before (2). Let the maximal 
projection under consideration on a given cycle be M. 

  1. if M branches, combine the head of M into a phonological phrase with all 
adjacent unphrased material, up to and including the closest XP, or if no such 
phrase is present, the left edge of M. 

  2. phrase any focused word with the next word, unless that word is already 
phrased. 

  After (1) and (2) have applied in all possible environments, (3) applies. 
  3. unphrased words form phonological phrases of their own. 
 j. Detailed studies of the mapping mechanism in other languages have produced 

similar results: the variational space is atomised, and every language seems to have 
its own idiosyncratic way of grouping morpho-syntactic divisions into prosodic 
constituents. 
 
Examples are Neijt (1985, Dutch), Cowper & Rice (1987, Mende), Vogel (1988, 
Hungarian), Vogel (1990), Condoravdi (1990, Greek), Chen (1990), Poser (1990, 
Japanese), Bickmore (1990, Kinyambo, Bantu), Kidima (1990, Kiyaka, Bantu), 
Peperkamp (1995, Italian), Selkirk (2000, English), Kanerva (1990, Chichewa, 
Bantu), the latter focusing specifically on the issue regarding the unpredictablility 
of the mapping mechanism. 

 k. regarding Selkirk's (1986) end-based mapping, Bickmore (1990) (who adheres to 
Selkirk's end-based model) concludes that 

 
"we are still in search of a parameterized cross-linguistic phonological phrase-construction 
rule with descriptve adequacy (let alone explanatory adequacy)." Bickmore (1990:17) 

 
Kanerva (1990:150s) and Bickmore (1990:3ss) provide an interesting overview of 
the various attempts that have been made in order to define the Phonological 
Phrase. 
Quite surprisingly, Inkelas & Zec (1995:539) agree that the mapping mechanism is 
by and large mysterious for intonational phrases and phonological utterances, but 
claim that the two smaller units, the phonological word and the phonological 
phrase, "exhibit impressive cross-linguistic similarities; […] the attested range of 
variation appears sufficiently small to be viewed as parametric in nature." 

 l. currently linguists do not understand how mapping works. 
All they can do is to record amorphous lists of blocking and non-blocking 
environments that are regularly produced by empirical observation. 
Only progress on the morpho-syntactic side can entertain hope that one day 
linguists will be able to make sense of what languages do when they decide which 
chunks of the linear string are phonologically relevant. 
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 m. selling Prosodic Phonology for a maximally simple and constrained interface 
theory whose instrument, the Prosodic Hierarchy, is universal. 
This is sweeping the mapping-anarchy which creates the universal arborescence 
under the rug. 

  1. Talking about intervocalic s-voicing in Italian (which they abbreviate 
ISV), Nespor & Vogel (1986) write that 

 
"we can formulate ISV as a ω span rule in a maximally simple way as seen in (64), 
whereas the expression of the domain of application of this rule in terms of 
morphological constituents would not amount to more than a list of disparate 
environments." Nespor & Vogel (1986:129) 
 

Nespor & Vogel thus simply forget to mention that in order to achieve the 
maximally simple structural description of the ω span rule they first need to 
create the ω by a maximally complicated and unnatural mapping rule which 
transforms the list of disparate environments into an ω. 

  2. More of the same is found in Booij (1985a): 
 
"This theory [Prosodic Phonology] is superior to both standard and natural generative 
phonology in its approach to the influence of morphological boundaries on phonological 
processes. […] It excludes the rather arbitrary use of boundaries made possible in the 
SPE-framework." Booij (1985a:34) 

 
 n. Prosodic Phonology resigns from morpho-syntax 

It entertains a comfortable dustbin: the Black Box, non-isomorphism, which allows 
for "phonological" solutions when the problem is evidently morpho-syntactic. 
We don't understand mapping. This can be due to 

  1. the fact that we haven't found the right morpho-syntactic generalization: the 
solution will come from a better morpho-syntactic understanding/ theory. 

  2. some activity in the Black Box (which is responsible for non-isomorphism). 
  under non-isomorphism, thus, there is a non-syntactic escape-hatch: we don't need 

to do more syntax in order to understand, this may all be due to the Black Box. 
==> this is not good: phonologists must not be able to entertain the mirage of a 
miraculous Black Box. The only solution lies in a better understanding of morpho-
syntax. 

 
 
VI. Optimality Theory 
 
28. The core of mapping: Align & Wrap 
 
(106) new house, new and old furniture 
 a. representations in OT are the result of constraint interaction 

- they are not given (primitive) 
- they cannot be the result of anything else than constraint interaction 
[except if GEN is restricted - but this is another debate] 
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 b. as is the case for all other "objects" that were present at the end of the 80s (such as 
features or syllable structure), OT has taken them over into the new constraint-
based environment without any change. 
This follows from the fact that OT is a theory of computation (constraint 
interaction), not of substance or structure (the content of constraints): the latter 
must be imported. 

 c. hence the Prosodic Hierarchy is present in all versions of OT. 
  1. The way it intervenes in the derivation, though, has been adapted to the new 

environment: prosodic constituency is not created by mapping rules anymore, 
and truly phonological rules do not make reference to it in their structural 
description. This is because there are neither rules nor structural descriptions 
left.. 

  2. rather, a set of specialised constraints of the Align and the Wrap families express 
the "desire" of a certain matching between units of the Prosodic Hierarchy and 
other units such as syntactic, morphological or syllabic constituents. 
These constraints, as violable as all others, are then in competition with other 
(purely phonological) constraints, the result of which determines the kind of 
morpho-syntactic influence that phonology experiences. 

  3. phonological processes do not make reference to prosodic constituency anymore 
- they may only lead to sub-optimal results and be therefore prevented from 
going into effect. 

 d. new activity 
  1. focus on new factors that condition mapping: 

- information structure 
- eurythmy: the strive towards prosodic constituents of comparable length. 

  2. anti-cyclicity prompted by the anti-derivational orientation of OT. 
 
(107) mapping in OT 
 a. mapping is done by two constraint families, Align and Wrap. 
 b. alignment 
  1. (mis)alignment is the mapping of extra-phonological constituent edges with the 

edges of the units of prosodic constituents. 
  2. introduced by Selkirk (1984:52ss), who builds prosodic structure (the metrical 

grid in her case) by alignment rules (e.g. Basic Beat Rules, Demi-Beat 
Alignment DBA). 

  3. constituent margins overtly become the centre of interest two years later in 
Selkirk (1986): edge-based mapping. 

  4. McCarthy & Prince (1993) generalise Alignment to more empirical situations 
and make it the central tool for the interface with higher modules. 
See Itô & Mester (1999a), McCarthy & Prince (2001:vii) for a historical 
overview. 

  5. Align is now a constraint family that has a uniform general scheme: the left or 
right edge of a given unit coincides with the left or right edge of another unit. 
The units in question may be phonological, morphological or syntactic, and both 
units involved in an Alignment constraint may also belong to the same module 
(see for example Yip 1998). 
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 c. example 
(from Kleinhenz 1998:39s) 

  1. German: 
auf-essen "to eat up" is made of a stem (essen) and a prefix (auf). 
there is a glottal stop: auf-�essen  
(the glottal stop is non-contrastive in German and is always filled in word-
initially in case the word begins with a vowel underlyingly). 

  2. glottal stop insertion is the result of 
Onset >> Align (Stem, L, PrWd, L) >> Dep. 

  3. Onset demands the presence of a consonant in the first syllable of essen - hence 
the epenthetic glottal stop. 

  4. syllabification of the final consonant of the prefix into the Onset of the stem 
fails because of Align: in au.fessen the stem and the prosodic word would be 
misaligned, and this is fatal since Align outranks the epenthesis-hostile Dep. 

  5. In a language with the reverse ranking, au.fessen without glottal stop would be 
optimal. 

 d. conventional analysis in Prosodic Phonology 
  1. syllabification does not apply across prosodic word boundaries 
  2. the domain of glottal stop insertion is the prosodic word 
  3. in German, the prefix makes a prosodic word of its own, which means that the 

prefix-final consonant cannot join essen, which will be subject to glottal stop 
insertion. 

  4. in the hypothetical language where au.fessen is observed, prefix and stem 
cohabitate within a single phonological word: this allows the prefix-final 
consonant to join essen and will not insert any glottal stop at its left edge. 

 e. comparison 
  1. a parameter on prosodic phrasing vs. a different ranking of the same constraints.
  2. OT produces the winner without mentioning any particular process and thus 

without any process (or rule) making reference to the Prosodic Hierarchy. 
The effect is achieved by the interspreading of Alignment with regular 
phonological constraints that are not involved in issues related to the interface. 

 
(108) Wrap 

Truckenbrodt (1995,1999) 
 a. Wrap militates for having all content of a morpho-syntactic constituent included in 

the same domain of the prosodic constituency. 
For example, Wrap (DP, Phon Phrase) is satisfied only if all material of a given DP 
is mapped into one single phonological phrase. 

 b. Wrap has been widely accepted and has become a core element of the mapping 
mechanism in OT. 

 c. the Wrap family creates a tension with Align: both are players with opposite 
effects. While the former does not tolerate any overlap between phonological and 
extra-phonological structure created by the mapping mechanism, the latter 
typically demands misalignment of that kind. 
Wrap is therefore said to be cohesional, whereas Align has a demarcative function.

 d. mapping typology: 
the number of different phrasings that can be generated by the interleaving of Wrap 
and Align is much higher than what the simple ordering of Align with non-
interface constraints allows to produce. 
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 e. factorial typology and inflational mapping rules 
Selkirk (2000:231s) believes that the high number of different situations produced 
is an advantage. She celebrates the new factorial possibilities offered by OT in 
general and the antagonistic Wrap and Align families in particular. 
As everywhere else in the grammar, through all possible rankings that produce a 
factorial typology, a single set of universal constraints is supposed to be able to 
describe all empirical situations. 
And as elsewhere in OT, generative power is considered to be a good thing. 
Whether the grammar actually produces (very large) overgeneration is not a prime 
concern. In the particular case of Mapping at least, it does not appear to be an 
object of discourse. 

 
(109) Violability of certain parts of the Strict Layer Hypothesis 

Selkirk (1996) 
 a. responding to evidence and criticism that makes appear the SLH as too monolithic 

(Inkelas 1990, Itô & Mester 1992, Ladd 1986,1997), Selkirk (1996) recognises that 
it makes sense to factor out four more primitve component constraints 

 b. the SLH in fact consists of 
  1. a ban on any node of layer n to dominate a node of layer n+1, or to be 

dominated by any node of layer n-1 (Layeredness) 
  2. an obligation for each node of layer n to dominate at least one unit of layer n-1 

(Headedness) 
  3. the ban on any association line that bypasses a layer, i.e. which associates two 

units on non-adjacent layers (Exhaustivity) 
  4. the ban on nested structure (Nonrecirsivity) 
 c. 1) and 2) are still universal (hence undominated constraints in OT) 

but 3) and 4) are regular violable constraints. 
 d. general acceptance in OT: 

Vogel (1999), Mazzola (1999) 
 
(110) focus on new factors that condition mapping 

Selkirk (2000) 
 a. Selkirk (2000) distinguishes the following factors in mapping 
  1. interface constraints 

morpho-syntax: the core of the mapping mechanism, i.e. Align and Wrap. 
  2. domination constraints 

define the properties of the output of mapping, i.e. the arboreal properties of 
prosodic structure that were formerly embodied by the Strict Layer Hypothesis 
whose competences are now factored out into four independent constraints 
(Selkirk 1996). 

  3. purely phonological constraints 
translate pressure concerning the size of prosodic constituents or their stress 
properties. 

  4. new 
information structure, i.e. properties such as focus and topic that are highly 
relevant for intonation. 
A set of prosodic constraints regulates eurythmy that has been evidenced by
Ghini (1993), Sandalo & Truckenbrodt (2002) and others: some languages 
prefer prosodic constituents of equal length. 
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29. Anti-cyclicity 
 
(111) anti-cyclicity 
 a. anti-derivationalism being the cornerstone of OT, the derivational interactionism 

(= cyclicity) practised in Lexical Phonology is intolerable. 
==> hence literature on cyclicity-killers 

 b. the classical analysis of class 1 vs. class 2 distinctions (e.g. in English) is cyclic 
and hence derivational: phonology first parses the innermost morphological 
domain and then progressively (re-)applies to every peripheral domain. 

 
(112) solution 1 

phonology is derivational (DOT, Stratal OT) 
Roughly, these approaches are constraint-based versions of Lexical Phonology, 
although they are actually more than just OTed versions of Lexical Phonology. 

 a. DOT Derivational Optimality Theory 
Rubach (1997,2000,2003), Booij (1997). 

 b. Stratal OT 
Kiparsky (2000), Bermúdez-Otero & McMahon (forth), Bermúdez-Otero (forth). 

 c. central claim: 
there are procedurally ordered lexical levels: at each level, candidates are assessed 
by a classical constraint ranking in entirely parallel fashion, but constraints may be 
reranked between levels. In other words, there is just one universal constraint set, 
but each level has its own ranking thereof. 

 d. It is difficult to do justice to Stratal OT and DOT since their main concern has not 
been the treatment of rule-triggering boundaries or brackets and bracket erasure 
(but rather opacity). I therefore could not find any explicit analysis of a pattern 
where some morpho-syntactic property triggers a phonological process. Also, it is 
not easy to compare Stratal OT and DOT. 

 e. Stratal OT is more than just OTed Lexical Phonology. 
It is agnostic in regard of its hallmark, interactionism, and abandons some of its 
core principles such as strict cyclicity and structure preservation (Bermúdez-Otero 
forth:3,58ss). 

 f. Unlike other versions of OT, Stratal OT tries to restrict the access of phonology to 
morpho-syntactic information. 

Bermuúdez-Otero (forth) describes the flowering OT scene where the 
restriction of the information flow is not a concern in the following way. 

 
"Restricting the phonology's access to morphological and syntactic structure is a long-
standing goal of generative linguistics. In nonstratal OT, however, this project seems to have 
been more or less abandoned. […] So far […], there has been no concerted effort to define 
the set of constraints that refer to morphological information: the situation is, in effect, a 
near free-for-all." Bermúdez-Otero (forth:43) 

 
 g. modern peaceful coexistence 

In the model promoted by Bermúdez-Otero (forth), the maximal restriction of 
access to morpho-syntactic structure is an inherent goal (see also Orgun & Inkelas
2002:116). The result is a two-channel access: 
- through lexical strata 
- via the Prosodic Hierarchy 
Bermúdez-Otero (forth:44). 
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(113) Stratal OT and type B processes 
 a. brackets are outlawed (Bermúdez-Otero forth:50) 
 b. hence the Lexical Phonology analysis of Type B (triggering) is impossible: 

brackets and Bracket Erasure allow to distinguish "fresh" from "old" boundaries 
and hence to "look back" in the derivation, which is necessary for Type B. 

 c. therefore Bermúdez-Otero & McMahon (forth:17s) lexicalises Type B altogether: 
there are three independent lexical entries for the item damn: 
1. /root damn/   = bound root 
2. /N damn/    = free noun stem 
3. /N damnation/ = derived noun stem 

  1. nasal cluster simplification occurs at level 1 (stem level) through a constraint 
that outlaws coda clusters of nasal consonants in a stem. Hence 
/N damn/ → damn [m] 
/root damn-ing/ → damn-ing [m] 

  2. /N damnation/ is syllabified as […m.n…] and /damn/ never exists at the stem 
level, hence the cluster survives. 

  3. why is the suffix -ation unable to attach to /N damn/, yielding *damn-ation 
[m] ? 
"Blocking: […] the existence of a listed lexical entry prevents word-formation 
processes from generating a competing form" Bermúdez-Otero & McMahon 
(forth:18). 
Ex.: goed is not generated because went exists in the lexicon. 

 d. representations (the Prosodic Hierarchy) only come into play when one needs "to 
look back" in a derivation: among other things, Bracket Erasure encoded the 
insight that phonological rules that apply across word boundaries cannot be 
sensitive to the morphological make-up of words. 
However, this appears to be wrong: Withgott (1982) shows that flapping of /t/ in 
American English, although applying across word boundaries, is sensitive to 
morphological structure. 
==> post-lexical rules may "see" morphological structure, but only via the 
Prosodic Hierarchy. Lexical strata are invisible. 

 e. summary 
   Type A (blocking) Type B (triggering) Type C (modifying) 
  procedural rule applies at 

level 1 
rule applies at 

level 1 
  representational 

(Prosodic 
Hierarchy) 

Prosodic 
Hierarchy 

lexicalised — 
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(114) Solution 2: cophonologies  
various waterproof mini-grammars 

 a. cophonologies follow the same track as Stratal OT and DOT. The only difference, 
as far as I can see, is that the particular mini-grammars are not related by any serial 
operation: rather than one being the daughter of another through reranking, both 
work in parallel on different sets of lexically specified items. 
These may be words or affixes. The latter case is the classical class 1 vs. class 2 
situation which is found for example in English. That is, a mini-grammar with a 
constraint ranking A assesses all and only those affixations that involve a class 1 
affix, while another mini-grammar with a constraint ranking B handles all and only 
those affixations that engage class 2 affixes. 

 b. In case words are concerned, cophonologies mimic the traditional view on 
loanword phonology: each word is lexically specified as a member of a certain 
class such as "native", "foreign", "latinate", "learned" and the like. A specific 
cophonology, each with a particular constraint ranking, is associated to each lexical 
class. Whenever a word is engaged in a derivation, then, its diacritic marking 
selects the corresponding cophonology, which assesses its grammaticality. Hence 
co-phonologies do not "see" each other - they exist in waterproof parallel worlds. 
On this take, grammar is a set of mutually incompatible subregularities, each of 
which forms a natural and consistent system. 

 c. cophonologies in a single constraint ranking 
this is the constraint-based version of the way that SPE has encoded lexical 
idiosyncrasy: A becomes B iff some phonological condition is fulfilled and the 
item under concern belongs to a specific lexical group or morphological class (e.g. 
"k palatalises before i but only if this i is the Dative marker"). 
In the modern version of this diacritic-based solution, the diacritic is borne by the 
constraint: in Itô & Mester's (1999b) treatment of the four strata found in Japanese 
(for native words, established loans, assimilated foreign words and unassimilated 
foreign words), Faith1, Faith2, Faith3 and Faith4 are hierarchised in a single 
constraint ranking. 
This is obviously reminiscent of domain-assignment in Lexical Phonology where 
every rule was diacritically specified for the stratum at which it applies 

 d. cophonologies in their different coats have been proposed for example by Itô & 
Mester (1995), Orgun (1996), Inkelas (1996,1998), Orgun & Inkelas (2002), 
Anttila (2002), Kiparsky (forth). 

 e. an argument levelled against cophonologies by Golston (1996) is that this formal
mechanism in principle allows for a single language to be co-defined by very 
distant and completely different phonologies: say, one stratum applying Turkish 
vowel harmony, while another showing an Arabic-like three vowel system. This, 
Golston argues, is not a situation that is ever found in natural language: the 
phonologies of different strata of a given language are always intimately akin; the 
range of variation found here is not even remotely comparable to what the cross-
linguistic picture offers. 

 
(115) Solution 3: Interface Constraints  

direct reference to designated morphological categories in the body of phonological 
constraints 

 a. the formulation of constraints is purely phonological, but constraints are 
supplemented with a diacritic that identifies the particular morphological category 
to which the constraint applies. 
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 b. example 
Kager's (2000:146s) treatment of class 1 vs. class 2 affixes in Dutch. 
Class 1 affixes are attached lower in the tree than class 2 affixes. The attachment of 
affixes in the tree, however, is governed by constraints, and Kager proposes one 
that prevents class 1 affixes (such as -eer, -iteit) from attaching to higher positions: 
 
"NonRecStem: No Stem (affixed by -eer, -iteit etc.) immediately dominates a 
Stem." 

 c. comparison with cophonologies 
  1. cophonologies 

class membership of affixes is encoded by a diacritic, but lexically, not in the 
body of the constraint. Phonology does not see morphology. 

  2. Interface Constraints 
class membership of affixes is also encoded by a diacritic, but this diacritic 
makes reference to morphology in the phonology. 
==> violation of modularity and Indirect Reference. 

 d. Antilla (2002:2) provides a rather well-fed list of all the large variety of particular 
morphological categories to which Interface Constraints have made reference (with 
associated literature). Typical are more general categories such as roots, affixes, 
nouns, verbs, lexical vs. functional morphemes and affix classes, but the possibility 
of reference to individual morphemes has also been entertained (e.g. Raffelsiefen
1996:207s, Hammond 1995, Russell 1999). Finally, all kinds of constraints may 
make reference to designated morphological categories: faithfulness, markedness 
and alignment. 

 
(116) Solution 4: Output-Output correspondence = analogy 
 a. OO correspondence has been introduced by Benua (1995,1997); it was welcomed 

and further developed by, among many others, Kenstowicz (1996), Burzio
(2000a,b,2001), McCarthy (2005), and has now become is a standard tool in OT. 

 b. Benua's original goal was to do away with the phonological cycle: 
 
"This theory obviates the traditional analysis that deviant phonology in complex words is the 
product of cyclic derivation. Given transderivational relations, cyclic effects are produced by 
constraint interaction in nonprocedural Optimality Theory. […] In this transderivational 
theory, phonology is sensitive to morphology because phonological faithfulness relations 
hold over paradigmatically-related words. There are no cycles or levels of derivation. 
Complex words, like simplex words, are derived in a parallel grammar, without any 
intermediate stages." Benua (1997:vi-vii) 
 
This still appears to be the basic motivation for and merit of OO 

correspondence: in the editorial note heading the reprint of parts of Benua (1997), 
John McCarthy stresses the historical deimension of the idea: 

 
"The phonological cycle is one of the central insights of Chomsky and Halle (1968). This 
insight was developed further in the theory of Lexical Phonology (Kiparsky 1982; Mohanan 
1986). The idea is that phonological rules first apply to simple words and then apply again to 
morphologically complex words derived from them. The cycle and like conditions were 
worked out within a rule-based framework, and so it is natural to re-examine these ideas 
within OT. The proposal in this chapter is that effects formerly attributed to the cycle or 
lexical strata should be analyzed in terms of faithfulness constraints - not the familiar input-
output faithfulness, but rather faithfulness between different output forms or related words. 
McCarthy (2004:419) 
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 c. OO correspondence must use diacritics in order handle class 1 vs. class 2 
effects. Benua's (1997) treatment of English strata (exemplified on the stem-final [-
m] - [-mn] alternation in words such as damn [m], class 1 da[mn]-ation vs. class 2 
damn-ing [m] for example splits OO constraints into two types, for which affixes 
are subcategorised. Benua explains that 

 
"OO1-Identity constraints evaluate class 1 paradigms […] and OO2-Identity constraints rule 
class 2 paradigms. Both sets of OO-Identity constraints are ranked in the English hierarchy 
of markedness and IO-Faith constraints. When analogous OO1-Identity and OO2-Identity 
constraints have different rank in the grammar, the two classes of affixed words pattern 
differently." Benua (1997:163ss) 

 
 
(117) Solution 5: enriched representations (van Oostendorp) 
 a. Oostendorp (1999,2002,2004) argues that at least some of the effects at hand, 

namely in Dutch, have a purely phonological solution. This perspective, however, 
supposes a sufficiently rich system of phonological representations. 

 b. more on that in his own class. 
 
 
30. Modularity is blurred or violated 
 
(118) modularity is violated or abandoned in OT 
 a. as in Lexical Phonology, phonological and morphological instructions, constraints 

in OT, are freely interleaved. 
 b. in addition, it is not so clear anymore which constraint "belongs" to morphology, 

and which to phonology. 
 c. Yip (1998) for example is explicit on this: 

 
"These results make it hard to identify a clear dividing line between morphology and 
phonology. What is more, they go much further to blur the distinction than does the 
interleaving of phonology and morphology found in lexical phonology. In lexical 
phonology, each component has its own character: the entities are different, and the rules are 
different. In Optimality Theory, this is not necessarily the case. Alignment is the most 
striking example. Alignment appears to play a role in pure morphology, in pure phonology, 
and at the interface." Yip (1998:219) 
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 d. radical option: the abolition of modularity 
One single constraint ranking for all phonological, morphological and syntactic 
constraints 
Russell (1999) 
 

"An OT grammar evaluates all sub-representations (e.g., phonology, syntax, semantics) in 
parallel. There is no serial derivation between modules such that, for example, syntax is the 
“input” to morphology or phonology." Russell (1999:5) 
 
"Most work in OT seems to have implicitly adopted this assembly-line view of the overall 
architecture of language. While individual modules (specifically phonology and syntax) are 
argued to function non-derivationally, the relationship between modules is usually assumed 
to be linear and directional. Each module has an input and an optimal output - the inputs 
come from somewhere, and the outputs go somewhere for further processing. MOT rejects 
the assembly-line view of how sub-representations are related to each other. It takes 
seriously the claim that the job of a grammar is not to construct a representation to order (or 
even to choose a representation based on some input), but simply to look at a complete 
linguistic representation and judge whether it is a legal or illegal representation of the 
language." Russell (1999:6) 

 
 e. Stratal OT on the contrary holds up modularity, cf. above.  
 
(119) further modularity violation: the Translator's Office is incorporated into the phonology 
 a. the Translator's Office must stand in modular no-man's land. Any other conception 

is a violation of modularity and Indirect Reference: modules do not "see" what is 
going on in other modules. 

 b. the Translator's Office has always been based in modular no-man's land in Prosodic 
Phonology. 

 c. in all versions of OT (as far as I can see), constraints responsible for mapping 
(Align and Wrap) cohabitate with purely phonological constraints in the same 
constraint hierarchy. 
Hence the Translator's Office has been moved into the phonology. 

 d. ==> phonological assessment (by phonological constraints) and mapping (by Align 
and Wrap) are done simultaneously. 

 
(120) summary 
 a. OT has provided an advance in the uniform description of the mapping process. 

Mapping itself, however, is as mysterious as before. 
 b. serious trouble with modularity 
  1. scrambling of phonological and morphological (for some, even of syntactic) 

activity in same constraint hierarchy. 
  2. it is not clear whether a given constraint belongs to phonology or morphology. 
  3. mapping is done inside the phonology 
 c. the Prosodic Hierarchy is present in all versions of OT. Its diacritic status has not 

changed. 
 d. all versions of OT continue the peaceful coexistence of Lexical and Prosodic 

Phonology (cf. above): the Prosodic Hierarchy cohabitates either directly with 
Lexical Phonology levels (DOT, Stratal OT) or with their surrogates (one or the 
other opacity-killer). 
No attempt at unifying morpho-syntactic conditioning. The Unity of Morphology 
& Syntax is not an issue. 
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 e. much work on OT-internal issues: anti-cyclicity. 
As elsewhere (opacity), a series of different and incompatible solutions. 

 f. focus on new factors that contribute to mapping: information structure and 
eurythmy. 

 g. shift of focus away from the frustrating morpho-syntactic mapping puzzle. 
 
 
VII. Distributed Morphology 
 
31. Unity of Morphology & Syntax: LP vs. DM 
 
(121) the hot issue: Unity of Morphology & Syntax 

"No escape from syntax" 
"Syntactic hierarchical structure all the way down" 

 a. DM concerns a number of aspects proper to morphology and syntax. 
Halle & Marantz (1993,1994), Halle (1997), Marantz (1997) etc. 
Harley & Noyer (1999) provide a well-structured overview 

 b. Unity of Morphology & Syntax 
concatenation is done by Merge in syntax, the only computational module, and 
concerns all building blocks, i.e. morphemes and words alike. 

 c. regarding the interface, DM is the modern incarnation of the classical generative 
position regarding the broad architectural design of grammar: 
 
all concatenation before all interpretation (PF, LF) 
[the inverted T model] 
 
first all morphemes and words are concatenated, then the structure is spelt out by 
chunks: the phonological cycle (SPE), more recently Phase theory. 

 d. this position is held by 
  - SPE 
  - Selkirk (1984), cf. above 
  -  Halle & Vergnaud (1987) in reaction to interactionism 
  - phonology-free syntax: non-interactionism predicts that morpho-syntax is 

phonology-free 
    
  it is contradicted by interactionism, the heart of Lexical Phonology: 

first you do a little concatenation, then you interpret it at PF and LF, then you have 
words, then you do syntax etc. 

 
(122) Lexical Phonology (LP) vs. Distributed Morphology (DM) 
 a. in how many distinct locations is computation (i.e. the gluing-together of building 

blocks) done? 
DM: in just one. Syntax, where both the gluing of morphemes and of words is 
done, hence covering the traditional notions of morphology and syntax. 
LP: in two. Building blocks are glued together in the Lexicon (i.e. what is 
traditionally known as morphology) and in the syntax (i.e. post-lexically).  
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 b. in how many different locations are sound and meaning computed? 
DM: in just one for each interface, i.e. PF and LF. 
LP: in two. Once in the lexicon where pronounceable and meaningful items are 
created (words as the result of morphology), another time after syntax when 
pronounceable and meaningful sentences are created. 

 c. how many different computational devices are there? 
DM: just one, "merge and move". 
LP: more than one: the gluing processes at work in the two locations are distinct 
(or at least: are not necessarily identical). 

 d. how is the distinction between lexical strata achieved? 
DM: through contrasting representations, whose different layers are shipped off to 
the interpretative modules consecutively. 
LP: procedurally. Level 1 affixes are attached before level 2 affixes, phonological 
interpretation is performed at every concatenation. 

 e. where are lexical strata managed? 
DM: in the syntax.  
LP: in the lexicon. 

 f. are concatenation and interpretation interleaved? 
DM: no. 
LP: yes. 

 
(123) behind all that: 

how autonomous is morphology? 
 a. LP: fully autonomous 

it constitutes a module of its own (the Lexicon), works according to its own 
(concatenative) principles, computes sound and meaning by itself and in the end 
feeds syntax by shipping off its result, i.e. words. 
Hence there is one extra step in the derivation: the locus where morphology takes 
place. And most importantly, concatenation and interpretation are interleaved: 
morphology computes the sound and meaning of its own units, the words, then 
concatenation operations resume among these in the syntax, which in the end 
orders the computation of sound and meaning of sentences. 
The "syntactico-centrism" of the classical generative model has been criticised by 
Jackendoff (1992 et passim) 

 b. DM: no escape from syntax 
just as syntax, morphology consists of Merge & Move, period. 

 
(124) classical generative architecture of grammar (inverted T model) 
  
 Lexicon  
   Syntax  
   (concatenation of building blocks)  
  

 
 
 

PF 
(computation of sound) 

 
 
 

 
 
 
 
LF 
(computation of meaning) 
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(125) specific takes of DM 
 a. specifically morphological processes 
  - the terminal nodes of the syntactic tree are morphemes 
  - these may be modified by specifically morphological processes such as fission, 

fusion and impoverishment 
  - which take place between syntax and vocabulary insertion, i.e. before the 

terminal nodes receive phonologically interpretable material. 
 b. late insertion 

syntax manipulates purely abstract morpho-syntactico-semantic features that are 
void of any phonological content. 
Unlike in Government & Binding where complete lexical items are manipulated in 
the syntax. 

 c. non-lexicalism 
rather than having a unique lexicon where all information is grouped in the entries 
of one single list (the Lexicalist Hypothesis, Chomsky 1970), lexical properties of 
words are distributed over three distinct lexical lists: 

  1. the input to the syntax (morpho-syntactic features). 
  2. vocabulary items (the input to phonology, i.e. which consist of phonological 

material proper and replace morpho-syntactic features after the end of 
concatenation) 

  3. the so-called encyclopedia where vocabulary items are associated to a meaning 
and idioms as well as non-linguistic knowledge are stored. 

 
(126) architecture of grammar in Distributed Morphology 
  
 Lexicon   
 syntactic and 

semantic 
information 

 Syntax 
(concatenation of building 
blocks: Merge and Move) 

 

     
 

 

    
  Morphology

(fission, fusion, 
impoverishment)

  

    

   Late 
Insertion 

  

     
     
     PF  LF 
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(127) architecture of grammar in Lexical Phonology 
  
 basic Lexicon   Lexicon 
 content and 

output: underived 
roots and affixes. 

 
 

 

 concatenation of building 
blocks coming from the 

basic Lexicon. 
Output: words. 

    
  

 
  

  computation 
of sound 

computation 
of meaning 

 

syntax 
concatenation of 

building blocks coming 
from the Lexicon. 
Output: sentences. 

   

  
 
 

   

 computatio
n of sound 

computatio
n of 

meaning 

   

 
 

32. Interface and strata management in Distributed Morphology 
 

(128) Procedural vs. representational management of lexical strata 
 a. LP: procedural-only management (except for brackets, cf. above) 
 b. combined representational-procedural management 
 c. representational 

Category-forming affixes are attached to roots and come in three flavours: those 
that, merged with roots, produce verbs (i.e. a vP), those that produce nouns (i.e. an 
nP), and those that produce adjectives (i.e. an aP). Roots do not possess any 
category labels per se; rather, category membership is a result of a root being 
merged with a verbalising, a nominalising or an adjectivising affix. Affixes, of 
course, may also be phonologically void. On this analysis, a noun such as dog for 
example that does not have any overt morphological structure is a root merged 
with an empty nominalising affix, as shown under  (129)a. 

 d. direct affixation 
is the locus of semantic and phonological opacity. 
In case a phonologically contentful affix is attached directly to the root as a sister, 
it may influence its properties: both meaning and pronunciation may (though do 
not need to) be affected so that the result may be idiosyncratic and unpredictable. 

 e. procedural 
  1. further complication: there is ANOTHER - procedural - source of phonological 

opacity. 
  2. phonological - but crucially not semantic - opacity may also be due to 

traditional cyclic spell-out. 
  3. phonological opacity = classical cyclicity of spell-out 

semantic properties = opposition "directly attached (i.e. as a sister of the root)" 
 (129)b versus "attached to an independent xP"  (129)c. 
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 f. DM is more ambitious than other interface theories: 
while classical phonological models such as SPE, Lexical Phonology or Kaye 
(1995) only try to account for phonological opacity, DM also ambitions at 
accounting for semantic opacity. 

 g. cómparable vs. compárable 
  1. cómpar-able "roughly the same": phon & sem opaque 
  2. compár-able "to be able to be compared": phon & sem transparent 
  3. recall that the ground rule is that the locus of semantic opacity is direct 

affixation to the root. Therefore the only possible structure is for cómparable is 
as under  (129)b, while the affix of the transparent compárable sits in its own xP 
as under  (129)c. 

 h. this means, in turn, that the phonological opacity cannot be of cyclic origin. 
Instead, it must also be due to the sisterhood of the affix and the root. This is 
because Distributed Morphology expresses cyclic effects by representations 
whereby cyclic as well as non-cylcic affixes sit in their own xP, a structure 
incompatible with  (129)b. 

 
(129)representation of lexical strata in Distributed Morphology 
 a. bare root  b. root + level 1 

affix 
  c. root + level 2 affix

                     
               aP     
                     
                     
  xP      aP    a   vP   
              |       
             -able      
 x   √    a   √   x   √  
 |   |    |   |   |   |  
 ø  dog  -able compar

e 
 ø  compar

e 
   sing          
   etc.          

 
(130) classical cases of cyclic effects 
  root in 

isolation 
level 2 affix 
(non-cyclic) 

level 1 affix 
(cyclic) 

effect 

 a. párent parént-al párent-hood penultimate 
vs. other stress

 b
. 

sign [n] sign-ing [n] sign-ature [gn] n-gn 

 c. damn 
[m] 

damn-ing [m] damn-ation [mn] m-mn 

 
(131) DM and classical cases of cyclic spell-out that do not involve any semantic argument 
 a. Level 2 affixes have an undisputed analysis: they come with their own xP and are 

spelled out together with the root xP. In other words, the root and the affix are not 
separated by any Phase, as shown under  (132)b. 
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 b. Level 2 and level 1 affixes share the same representation. The difference lies in the 
presence of a Phase between the root xP and the affix xP in the latter, against its 
absence in the former case. Or, in more traditional terms, affixes are marked as 
cyclic (level 1) or non.cyclic (level 2) in the lexicon and provoke spell-out in one 
(level 2) or two (level 1) steps. 

 
(132)representation of lexical strata in Distributed Morphology 
 a. root + level 1 affix    b. root + level 2 affix 
                     
   nP  Phase       aP     
                     
                     
  n   nP        a   nP   
  |           |     
 -hood          -al     
    n   √         n   √  
    |   |         |   |  
    ø  parent        ø  parent 

 
(133) two ways of being phonologically opaque I 

representationally and procedurally 
 a. according to the ground rule "direct affixation is the locus of opacity", however, a 

different analysis for the effect of cyclic affixes is possible: párenthood being 
phonologically opaque, opacity could be the result of direct affixation as under 
 (129)b, hence parent and hood being sisters. On this take, then, there would be no 
incidence of Phase at all. 

 b. in the particular case of párenthood, however, there is good reason to believe that 
 (132)a, rather than direct affixation, is the correct analysis. 

  1. it is probably not accidental that the opaque stress pattern of párenthood is the 
same as the one that is produced by regular stress assignment in case párent is 
pronounced in isolation. Hence the vague "…is the locus of opacity" says only 
that there is something going wrong, but not what kind of opacity will be 
encountered. What we see, however, is not just any opaque pattern; rather, 
precisely the one that is produced by a two-step spell-out as under  (132)
appears. 

  2. cases where a non-cyclic morpheme intervenes between the root and opacity-
producing -hood. 
In góvernment-hood, -hood behaves as expected, i.e. it does not shift stress 
(*governmént-hood) and hence creates an opaque non-penultimate pattern. That 
stress may well be shifted can be seen when a non-cyclic (level 2) affix is added 
as in governmént-al. 
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(134)opaque effect of -hood over another affix 
 a. góvernment-hood  b. governmént-al 
                     
   nP  Phase     aP       
                     
                     
  n   nP      a   nP     
  |          |         
 -hood        -al      
    n   vP      n   vP   
    |          |     
   -ment      -ment     
      v   √       v   √  
      |   |       |   |  
      ø  govern      ø  govern 

 
(135) summary I 
 a. two different ways of analysing phonological opacity: either the affix cohabitates 

with the root in the same xP, or the affix sits in its own xP and is cyclic (level 1). 
 b. only one way of representing semantic opacity: all cases are instances of direct 

affixation. 
 c. in absence of semantic opacity, thus, it may not be predicted which will be the 

correct analysis of phonological opacity: independent arguments need to be made. 
 

(136) possible distribution of phonological and semantic opacity 
  phonologic

al opacity 
semantic 
opacity 

example prediction: the opaque affix is 

 a. + + cómpar-able - 
(compár-able) 

the sister of the root 

 b
. 

+ — (párent) - 
párent-hood 

either the sister of the root or in 
its own Phase-triggering xP 

 c. — + (twinkel-ing) - 
twink-ling 

the sister of the root 

 d
. 

— — (párent) - 
parént-al 

in its own xP 

 
(137) explanations regarding the table 
 a. typical stratal effects mentioned under  (130) that do not involve stress (sign -

signature, damn - damnation) are not easily classifyable because unlike for stress, 
there is no obvious means to decide which realisation - [gn] or [n], [mn] or [m] - is 
the "opaque" one. There is no way independent of the class membership of -ation 
and -ature (these being the cyclic affixes, irregularity should be produced here) to 
have an expectation on which side regularity should lie. 
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 b. configuration  (136)c 
  1. - twinkeling "the act of twinkling" 

- phonologically irregular since it bears a schwa in open syllable 
- on the SPE analysis that Marvn (2002:34) adopts, however, the verb in 
isolation twinkle [twɪŋkəl] possesses this schwa as the result of regular 
epenthesis into word-final TR# clusters (the underlying form is /twɪŋkl/). 
-  Hence the presence of the schwa in twinkeling "the act of twinkling" is 
explained if it is assumed that the noun is derived from the verb with an extra 
Phase triggered by -ing  (132)a: the schwa is inserted when the inner cycle is 
shipped off for interpretation, and the further concatenation of -ing, then, cannot 
change the result of the action performed on the preceding cycle. 

  2. - twinkling "a short moment" 
- no schwa, hence phonologically transparent 
- but semantically opaque: "a short moment" is nothing that can be held for the 
composition of the meaning of "to twinkle" and "-ing". 
- since it does not bear any schwa, however, the whole item has been interpreted 
only once. 
- from the phonological side, we could thus simply face a non-cyclic affix (as 
opposed to the cyclic -ing of the former word). But the semantic opacity 
enforces the sisterhood of the root and the affix. 

 c. prediction 
which is uneasy to test: semantically opaque forms could not possibly bear any 
affix between the stem and the affix that triggers the opacity. 
Hence an assembly [root+A+B] where B induces semantic opacity cannot exist 
since B necessarily occurs under the xP of the stem. 
The trouble is that in case of the a semantically opaque item with more than one 
affix, there is no obvious way to determine which affix is responsible for opacity. If 
this difficulty can be overcome, this rather strong prediction may be run against the 
empirical record. 

 
(138) summary II 

DM vs. LP & others 
 a. DM does not provide a single representation for what was thought to be a binary 

opposition, i.e. cyclic (level 1) vs. non-cyclic (level 2) affixes. 
 b. there are in fact two possible representations, which are selected according to the 

new aspect that Distributed Morphology carries into the debate: semantics. 
 c. semantically opaque forms are always the result of direct affixation, while 

semantically transparent items are produced by an autonomous affix which may 
(cyclic) or may not (non-cyclic) trgger an extra Phase. 

 
(139) Phase impenetrability: modern version(s) of the phonological cycle 
 a. DM applies Chomsky's (2001) derivation by Phase to the word level. 
 b. or rather, Chomsky's derivation by Phase is the application of the phonological 

cycle to the snytax-semantics interface. 
 c. the phonological cycle roots in SPE (ultimately in the oft-quoted pair condensation 

- compensation) and has been adopted in one version or another by all interface 
theories of phonology with morpho-syntax (Lexical Phonology, Kaye 1995 etc.). 

 d. the ground rule remains the same in all modern applications of the SPE-insight 
  1. linguistic structure is spelled out in chunks, starting from the lowest area (the 

innermost) and moving up (outwards). 
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  2. an interpretative operation (phonological or semantic) carried out on an earlier 
cycle/Phase cannot be undone in a later cycle/Phase. 

 e. different versions in DM 
  1. Marvin (2002:79s) says that an affix can influence the pronunciation (and 

meaning) of some other chunks of the word only if these have not already been 
spelled out by an earlier Phase. This is the strongest possible version of the old 
insight. 

  2. It might need to be geared down: indication in this direction comes from 
English stress assignment: certain cyclic affixes such as -al and -ity provoke 
reassignment of main stress regardless of where in the structure they are 
attached. Marvin (2002:56ss) discusses the facts but tries to get away without 
departing from the strong version of Phase Impenetrability: assuming Halle's 
(1998) grid-based analysis of English stress, she tries to circumscribe the 
"misbehaviour": Phase Impenetrability would only hold for lines 0 and 1, but 
not for higher levels, at which main stress is computed. 

  3.  (ms) also argue for a less strict version of phase impenetrability. 
 
 
33. Readjustment: where allomorphy is computed 
 
(140) allomorphy in DM 
 a. the theory is neutral: it offers space to do whatever the analyst wants to handle both 

outside of the phonology and the concatenative engine, but does not make any 
claim about what kind of phenomenon can, should or must be be accommodated 
here. 

 b. velar softening 
  1. "everything-is-phonology"-analysis of SPE: /electri[k]/ → electri[s]ity. 
  2. this process is not "natural": 
   - k may be palatalised to [t És], [t Éʃ] or eventually [c] (a palatal stop), but hardly 

to [s]. 
   - historically [t És] was indeed the result of this palatalisation, and that [tÉs] was 

then reduced independently and without any context to [s] in further 
evolution. 

   - heavy morphological condition: it is not true that /i/ palatalises any preceding 
/k/ in English (cf. king), nor that it does so when following a suffix boundary 
(cf. suck-ing). It is only the particular morpheme -ity that produces the 
alternation. 

   - but even this is not always true since there are items such as antique -
antiquity. 

 c. suppletion or two distinct lexical entries 
  1. either electricity as a whole is one single lexical entry just as much as electric 
   ==> concatenative (morphological) activity at all 
  2. or suppletion has changed the allomorph electri[k] into the allomorph electri[s] 

when the -ity derivation was performed. 
   ==> the alternation is computed in the morphological module by the same 

mechanism which manages the appearance of the allomorphs go and went, good 
and better and so forth. 

 d. DM calls suppletion Readjustment (borrowed directly from SPE) 
  1. readjustment is done in the box "Late insertion", i.e. when vocabulary items 

compete for replacing the morpho-syntactic features of terminal nodes. 
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  2. the anti-lexicalist orientation of DM produces a situation where the theory does 
not seem to accept that a word which the linguist is able to analyse as being 
composed of two pieces has the same status as dog and cat. 

    nP      nP           
                       
                  
   n   √    n   √        
   |   |    |   |        
   ø  dog  ø electrici

ty 
    

 
(141) possible treatments for related words 
 a. phonology 

one single lexical entry, the difference is the result of phonological computation 
 b

. 
suppletion 
one single lexical entry with several allomorphs. Morphology (Readjustment) 
decides which allomorph is chosen in which morphological context. Phonology is 
not involved at all. 

 c. two independent lexical entries. No concatenative (morphological) or phonological 
activity. 

 
(142) anti-lexicalism conditions all the rest 
 a. Distributed Morphology appears to be the more complete theory: Lexical 

Phonology appears to be unable to even describe the interaction of phonological 
and semantic opacity. 

 b. but this is only true on the assumption of anti-lexicalism, i.e. if the option of two 
independent lexical entries  - and hence a diachronic scenario - is ruled out. 

 c. diachronic scenario 
otherwise, i.e. in absence of any concatenative activity, two words such as 
cómparable vs. compárable could just be two formations that have been performed 
at different moments in time, one when phonological and semantic computation 
was opaque, the other when they were transparent. 
Those that have been concatenated some time ago may be opaque because either 
the rules of interpretation (e.g. stress assignment) were not the same then, and 
hence the item was perfectly transparent upon concatenation, or because the word 
was lexicalised as one single piece and then underwent arbitrary changes over time.
==> hence there is no semantic effect at all. 

 d. go - went 
  1. there is no doubt that two semantically related items may represent two 

independent lexical entries. 
  2. How, then, make the difference between go vs. went and cómparable vs. 

compárable? Qua anti-lexicalism, the latter cannot represent two independent 
lexical entries. 
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  3. "phonetic resemblance" 
DM does not any better than all previous theories: "plausible phonological 
relatedness". 

 
"Since -en and -s are not plausibly related phonologically, they must constitute two 
Vocabulary Items in competition. Morphophonological allomorphy occurs where a single 
Vocabulary Item has various phonologically similar underlying forms, but where the 
similarity is not such that phonology can be directly responsible for the variation. For 
example, destroy and destruct- represent stem allomorphs of a single Vocabulary Item; 
the latter allomorph occurs in the nominalization context. DM hypothesizes that in such 
cases there is a single basic allomorph, and the others are derived from it by a rule of 
Readjustment. The Readjustment in this case replaces the rime of the final syllable of 
destroy with -uct. (Alternatively such allomorphs might both be listed in the Vocabulary 
and be related by “morpholexical relations” in the sense of Lieber 1981)." Harley & 
Noyer (1999:5) 

 
 e. support for a diachronic scenario 
  1. cómfortable - comfórtable 

there are "well-established" words that are opaque on both sides - cómfortable. 
On the other hand, when the same ingredients are taken and glued together in 
real time - the ad-hoc status of comfórtable ensures the existence of on-line 
concatenation -, the result is perfectly transparent both phonologically and 
semantically. 

  2. hence the calssical analysis 
cómfortable exists for a long time and is only one Vocabulary Item just as dog 
and cat, while comfórtable is the result of the concatenation of two pieces, 
cómfort and -able. Hence synchronic computation produces transparency, while 
items that have been glued together some centuries ago may or may not be 
lexicalised, that is may or may not be transparent. 

  3. Can this pattern be generalised? 
Nobody would probably be encline to extend this analysis to all opaque forms, 
i.e. including those whose cause is of cyclic origin: párent-hood and the like. 

 
 

34. DM is incomplete: representational communication with phonology 
 
(143) DM is procedural-only 

it communicates with phonology only via Phase, i.e. procedurally 
 a. based on the xP-representations of Distributed Morphology, the small body of work 

that is devoted to phonology (e.g. Marantz 1997, Marvin 2002, Piggott & Newell 
forth, Newell 2005) tries to manage all interface phenomena with the only spell-out 
mechanism that the theory offers: Phase. 

 b. this is rather successful, as we will see below (lessons from interface theories). 
 c. DM does not make any claim regarding the presence of a representational way to 

get information into the phonological module. 
 d. no explicit statement regarding the existence and properties of a Translator's Office 

is made. 
The representations that Distributed Morphology builds (xPs) are spelled out by 
different phases, usually separation lines cut the morpho-syntactic tree into pieces, 
and arrows point into blank space. It is this blank space that needs to be fleshed out.
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 e. who makes the decisions for arrow-drawing, i.e. for spelling out this or that chunk 
as a phase of its own? Surely not morpho-syntax itself. 
A decision-making instance that must not be part of any module is needed, and it 
must stand in modular no-man's land. 

 
(144) can Phase boundaries be predicted ? 
 a. the traditional SPE-position is that major categories, i.e. nouns, verbs and 

adjectives, as well as higher XPs (NP, VP, CP etc.) receive extra marking ("#s are 
inserted before and each…"). 

 b. this shines through in Marvin (2002): word-internal Phases are supposed to occur 
after (looking at it from below): 
1. nP, vP, aP (= SPE's major categories) 
2. DP, CP (= SPE's higher XPs) 

 c. the reality is probably more complex than that. 
So far nobody has tried to set up a relevant corpus and to see whether 
generalisations emerge. 

 d. if Phases are "automatic", i.e. predictable, there is no need for a decision-making 
Translator's Office. 
At least within the word. 
It seems to be clear, though, that phonologically relevant syntactic boundaries are 
not predictable cross-linguistically (this is actually the major empirical result of the 
80s-90s, cf. above). Hence if Phases determine which syntactic seams are 
phonologically relevant, they are determined on language-specific grounds. 

 
(145) conclusion 
 a. Distributed Morphology sets a general frame for the communication of morpho-

syntax with the two interpretative modules, phonology and semantics. 
 b. it is not a phonological theory and hence in principle is compatible with any 

specific phonological framework. 
 c. to the extent, however, that certain principles are respected. 

1. unity of morphology and syntax 
2. the phonological cycle, now called Phase 

 d. it would be helpful to have a more explicit statement regarding the properties of the 
modular no-man's land-based Translator's Office. 

 
 
VIII. Lessons from interface theories 
 
35. The hot issues 
 
(146) important issues that seem to be settled 
 a. no higher level intervention inside morphemes (structuralism) 
 b. no phonetic correlate of boundaries (structuralism, SPE) 

higher level information materialises in phonology neither as a phoneme nor as a 
segment (which is [-segment]). 



- 92 - 

 c. Interface Dualism (all theories) 
morpho-syntax talks to phonology in two ways: 

  1. procedurally - this is the phonological cycle 
morpho-syntactic strings may be interpreted in several steps, in which case 
the most deeply embedded morphemes are shipped off to phonology first 
alone, then together with outer peers. Phonological specifications made on 
earlier cycles cannot be undone later on. 

  2. representationally 
i.e. through objects that are sent down to the phonology: boundaries in SPE, 
the Prosodic Hierarchy later on. 

 d. modular architecture of grammar 
  1. grammar is made of different modules. Morpho-syntax and phonology are 

different modules. Modules are different ontological spaces and autistic (they 
do not know about the existence of other modules and have no goal-oriented 
behaviour). 

  2. Indirect Reference (SPE & Prosodic Phonology) 
phonological processes do not make reference to morpho-syntactic categories. 
They can only refer to phonological objects.  

  3. existence of a Translator's Office in modular no-man's land 
(Prosodic Phonology, OT) 
there is a Translator's Office which manages the information flow among 
modules and necessarily stands in modular no-man's land.  

 e. No Diacritics (Lexical Phonology, Prosodic Phonology) 
diacritics are not linguistic objects and must be banned from linguistic theory. 
Phonology can only make reference to phonological objects.  

 
(147) important issues under debate 
 a. Unity of Morpho-Syntax 

(Lexical Phonology, Distributed Morphology) 
morphological and syntactic concatenation is done by the same set of principles, 
in the same location, at the same derivational stage and exhaustively before any 
(phonological and semantic) interpretation is performed. 
LP: interactionism = morphological and phonological processes are interspread. 
LP: lexical vs. post-lexical phonology 
DM: neither interactionism nor a lexical-post-lexical distinction. 

 b. selective application of rules 
SPE: no. The same pool of rules applies on every cycle. 
LP: yes = domain assignment (every rule is a assigned to a specific domain). 
Halle & Vergnaud (1987): no. But there are two pools of rules, one cyclic, the 
other non-cyclic. 
Kaye (1995): no, identical to SPE (the φ-function) 
DM: no, identical to SPE. 

 c. privativity (all theories) 
higher level information is shipped off to phonology only if it has a phonological 
effect. In absence of any such effect, it is not present in the phonology, and 
phonological law rules alone. 

 d. representational intervention: 
local (boundaries) vs. non-local (domains) ? 
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(148) distribution of different kinds of diacritics over interface theories 
  kind of diacritic 
  SPE-type: 

#, + etc. 
assigning a rule or a 
constraint to a 
particular level or co-
phonology 

brackets Prosodic 
Hierarchy

 a. SPE yes no yes no 
 b. Lexical 

Phonology 
no yes yes no 

 c. Halle & 
Vergnaud (1987) 

no no yes no 

 d. Government 
Phonology (Kaye 
1995) 

no no yes no 

 e. Prosodic 
Phonology 

no no no yes 

 f. Stratal OT, DOT no no no yes 
 g. cophonologies no yes no yes (?) 

 
(149) hence the following devices and theories do not qualify 
 a. by No Diacritics 

1. devices: juncture, boundaries, brackets the Prosodic Hierarchy 
2. theories: SPE, Lexical Phonology, Prosodic Phonology 
3. and all versions of OT that use the Prosodic Hierarchy, i.e. ALL of OT 
4. Kaye (1995) 
5. cophonologies 

 b. by modularity 
1. Indirect Reference: so-called interface constraints in OT 
2. no interactionism: Lexical Phonology 
3. Translator's Office standing in modular no-man's land 

   - Lexical Phonology 
   - all of OT since all versions of OT use the Prosodic Hierarchy, but mapping 

(Align, Wrap) is done in the same constraint ranking as regular phonology, 
i.e. IN the phonology. 

 
(150) only Distributed Morphology is not touched 
 a. because it is non-representational: 

the only in-built mechanism for communication with phonology is procedural, 
Derivation by Phase. 

 b. DM is not committed to any particular kind of representation, it could do with 
anything that is proposed by the different phonological theories. 

 c. DM respects modularity 
 d. but is imprecise regarding the Translator's Office: 

arrows representing Phases are pointing into blank space, and it is not made 
explicit WHO is taking the decisions regarding spell-out. Surely not morpho-
syntax. 
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(151)DM: example of a Phase pointing into blank space 
opaque effect of -hood over another affix 

 a. góvernment-hood  b. governmént-al 
                     
   nP  Phase     aP       
                     
                     
  n   nP      a   nP     
  |          |         
 -hood        -al      
    n   vP      n   vP   
    |          |     
   -ment      -ment     
      v   √       v   √  
      |   |       |   |  
      ø  govern      ø  govern 

 
 

36. Interface Dualism 
 

(152) interface phenomena: classification on the grounds of pre-theoretical criteria 
 a. I call an "interface phenomenon" a phonological phenomenon that has an extra-

phonological conditioning. 
 
Various interface theories have accounted for the same pool of interface 
phenomena with changing combinations of procedural and representational 
mechanisms. 
In actual fact, a salient ID of an interface theory is the distribution of procedural 
and representational solutions over interface phenomena. 

 b. therefore, it is important to have an exhaustive overview of interface phenomena:  
  1. what is out there? 
  2. how can interface phenomena be classified on theory-neutral grounds in such 

a way that any given phenomenon belongs to one and only one category? 
  I submit that the classification of Kenstowicz & Kisseberth (1977:83ss, 

1979:407ss) is functional and meaningful. 
==> I call this the KK-classification.(more on that below) 

 c. such a classification is a prerequisite for assessing and comparing theories: "here 
are the classes of phenomena that every interface theory must be able to handle, so 
tell me how yours covers them." 

 d. up to now, every interface theory tends to have its typical phenomena, on which it 
does well. Interface theories usually do not talk about the typical phenomena of 
the other theories. 
This does not allow for a reasonable competition. 

 e. existing interface theories will be scanned as to their behaviour in regard of the 
classification proposed. 
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(153) Interface Dualism 
higher modules can talk to phonology through two channels, procedural and 
representational. 

 a. since SPE, higher modules (morpho-syntax, maybe semantics) are assumed to 
have two distinct means of talking to phonology: 

  1. procedurally: the phonological cycle (and its later incarnations: levels, Phase) 
==> nothing is sent down 

  2. representationally: boundaries (and their later incarnations: brackets, the 
Prosodic Hierarchy etc.) 
==> an object is sent down 

 b. what is the balance between the procedural and the representational management 
of interface information? 

 c. in order to answer, we need a catalogue of interface phenomena, cf. above. 
 

(154) first approximation: a macro-map 
 a. interface with morphology 
  1. stratal effects (class 1 vs. class 2) 

there is a lot of debate, proposals range from "all is procedural" to "all is 
representational", with many intermediate stages. 
We set out for a detailed analysis below. 

  2. reference to edges (the beginning / the end of the word/ the morpheme) is 
constantly made through representations. 
Some of this is proceduralised, but there is a residue remaining: typological 
properties of edges (i.e. the parameter setting for a particular language) cannot 
be done procedurally (cf. below). 

 b. intonation (phrasal stress) 
seems to be a world of its own: more phoneticians and syntacticians than 
phonologists work on it. 

  1. syntactic analyses since Bresnan (1971): 
Berman & Szamosi (1972), Cinque (1993), Kahnemuyipour (2004), Adger 
(2006) 
 
Szendröi (2001,2003,2004): a phonological property, intonation, impacts 
syntax, i.e. a challenge for Phonology-free Syntax (see above) 
 
Wagner (2005a,b,2006): intonation is all done in syntax 

  2. from the more phonetic side: 
Pierrehumbert (1980,2000), Beckman & Pierrehumbert (1986) 

  3. from the more phonological side: 
Liberman (1975) 
Ladd (1986,1997): recursion in intonation 
Gussenhoven (1992,2004) 

 c. interface with syntax 
as far as I can see, only representational transmission has been proposed here. 

  1. There does not seem to be evidence to the end that the same phonological 
rules regarding 
- segmental phenomena 
- tone 
- word stress 
apply twice to the same word / XP in different cycles. 
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  2. interface theories are either only representational in this area (Prosodic 
Phonology) or explicitly predict that the interface with syntax is non-
procedural: in LP, postlexical processes are necessarily non-cyclic. 
[e.g. Kiparsky 1982a:31s] 

 
(155) the old question: morphology vs. syntax 
 a. "syntactic structure all the way down" may be correct 

[hence no lexicon, no interactionism, LP was wrong] 
 b. but the LP-division lexical vs. postlexical phonology strangely surfaces again at 

the observational level: 
- the interaction with morphology is recursive / cyclic 
- the interaction with syntax is not. 

 c. given the DM assumptions, there is no reason for this split to exist: phases exist 
below and above the word level. 

 
 

37. A typology of interface phenomena 
 
(156) Kenstowicz & Kisseberth (1977:83ss, 1979:407ss) 

propose a classification according to effect of extra-phonological information on 
phonological processes: 
given two morphemes M1 and M2, their concatenation may 

 a. have no effect at all: 
phonology works as if there were no morpho-syntactic division, i.e. as if the 
sequence of sounds were monomorphemic. 

 b. block 
a process that would apply if the morpho-syntactic division were not there. 

 c. trigger 
the application of a process that would not take place if the morpho-syntactic 
division were not there. These cases are known as derived environment effects. 

 
(157) stress-related interface phenomena correspond to neither of the KK-classes: 
 a. no doubt that párent - parént-al vs. párent-hood is an interface phenomenon: the 

boundary has a phonological effect. 
 b. however, it does neither block a phonological process, nor is it a condition on a 

phonological event. 
  1. ==> the stress-assigning process always goes into effect no matter what. 
  2. ==> morpho-syntax does not define whether or not the process applies - it 

defines how it applies. 
 
(158) (almost) final 3-way classification of interface processes 
 a. those that modify the applicability of phonological processes 
  1. Type A: blocking: 

a specific concatenation blocks a process that otherwise goes into effect. 
  2. Type B: triggering 

a specific concatenation is a condition on a process which otherwise does not 
go into effect. 

 b. Type C: modifying 
those that modify the application of a phonological process 
e.g. stress assignment: párent - paréntal vs. párent-hood 
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(159) Type A (blocking) 
 a. phonology applies in the inner, but not in the outer cycle. 
 b. A1: the phonological process applies to the root 

Trisyllabic Shortening (or Laxening) 
  1. the long vowel or diphthong in bisyllabic words is shortened if a class 1 suffix 

is added, but not if a class 2 suffix is added: 
class 1: sane [sejn] - san-ity [sQniti] 
             Christ [krajst] - Christ-ian [krIstÉS´n] 
class 2: maiden [mejd´n] - maiden-hood [mejd´nhud] 
             wild [wajld] - [wajldnEs] 

  2. quite some counter-examples exist: 
obese [çwbiis] – obese-ness [çwbiisnEs], but obes-ity [çwbiisitɪ] 
wild [wajld] - [wajldnEs], but wilderness [wIldånɛs] 

 c. A2: the phonological process applies to the affix 
nasal assimilation 

  1. im-possible, i[ŋ]-credible  vs. 
u[n]-predictable, u[n]-comfortable 

  2. nasal assimilation is blocked with class 2 un- (but not with class 1 in-). 
 
(160) Type B (triggering) 
 a. phonology applies in the outer, but not in the inner cycle 
 b. B1 - classical derived environment effects 

phonology does not modify the string in the inner cycle 
 
Finnish t → s 
[Kiparsky 1973a,b] 

  1. t → s / __ i 
but only in "derived environments", i.e. if 

   - either there is a morpheme boundary between the /t/ and the i 
(morphologically derived: /i/ is past tense here): 
/halut-i/  → halusi "wanted" 
/hakkat-i/ → hakkasi "hewed" 
/turpot-i/ → turposi "swelled" 
underlying /t/ certified by 
past part   /halut-nut/  → halunnut 
3rd impers.  /halut-koon/ → halutkoon 

   - or the triggereing vowel has become [i] because of a phonological rule: 
e → i / __# 
t → s / __ i 

    essive nominative  
    vete-nä vesi water 
    käte-nä käsi hand 
    mete-nä mesi honey 
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  2. the rule does not apply inside stems when the triggereing vowel is not 
derived: 

    essive nominative  
    neiti-nä neiti young lady 
    äiti-nä äiti mother 
    koti-na koti home 
       
    tippa  drop 
 c. another B1 

Polish palatalisation (Rubach & Booij 1984:3ss) 
  1. across a morpheme boundary: 

grymas - gryma[˛-E]   "grimace, id. LOCsg" 
g»ód - g»o[dȨ́ -i]ć   "hunger, to grouch, to starve sb" 

  2. but not morpheme-internally 
[dE]sant, [di]nosaur, pro[tE]st "landing, dinosaur, protest" 

 d. B2 
phonology modifies the string in the inner cycle 

  1. nasal cluster simplification 
(Mohanan 1986:21ss, Halle & Mohanan 1985:95s, Borowsky 1986:232ss) 

   - __#   class 2         class 1 
sign [n] sign-ing [n]     vs.   sign-ature [gn] 
damn [m] damn-ing [m]    vs.   damn-ation [mn] 

   - g/n must be underlyingly present, hence there must be g/n-deletion 
deletion is triggered by class 2 suffixes 

  2. English angma: g-deletion 
e.g. Halle & Mohanan (1985:62ss) 

   - __#   class 2    morph-internal  class 1 
sing [ŋ] sing-er [ŋ]   finger [ŋg]    young-er [ŋg] 
    sing-ing [ŋ]          long-er [ŋg] vs.long-er [ŋ]

 
(161) Type C (modifying) 

 
 stress-neutral vs. stress-shifting affixes in English 

bare stem     class 1      class 2 
párent      parént-al  vs.   párent-hood 
válid      valíd-ity   vs.   válid-ness 
átom      atóm-ic   vs.   átom-ise 
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(162) summary 
  properties example 
 Type A a particular morphological division blocks a 

phonological process. 
In terms of cycles: the rule applies in the inner, but 
not in the outer cycle. 

 

  A1 the root is modified. Trisyllabic Shortening 
  A2 the affix is modified. un- vs. in- 
 Type B a particular morphological division triggers a 

phonological process. 
In terms of cycles: the rule applies in the outer, but 
not in the inner cycle. 

 

  B1 phonology does not modify the string in the 
inner cycle. 

Finnish t → s 
Polish palatalisation 

  B2 phonology modifies the string in the inner 
cycle. 

sign - signature 
singer - younger 

 Type C the phonological process is neither blocked nor 
triggered: it always applies, but to different strings 
according to morphological divisions. 
In terms of cycles: the rule applies in all cycles, but 
the result is different according to their grouping. 

párent - paréntal - 
párenthood 

 
 
38. How various theories handle the typology 
 
(163) how SPE does the job 
 a. stable properties: 

Type A: non-cyclic, # blocks a process 
Type B: non-cyclic, # triggers a process 
Type C: cyclic, # blocks a process 
class 2 affixes come with a # 
class 1 affixes come with nothing 

 b. Type A 
n → m,ŋ / __ [lab, vel] 
does not apply to [un # predictable] 
how come that there is a # in un#predictable, but not in im-possible? Mapping 
does this job: level 2 prefixes get a #, level 1 prefixes do not. 

 c. Type B1 
dent → pal / __# pal 
no # morpheme-internally, hence no application to [dinosaur] 

 d. Type B2 
g → ø / __# 
applies to sing#, sing#er 
does not apply to finger, young-er 
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 e. Type C 
  1. SPE was aware of the fact that English has two distinct classes of affixes: 

 
"Alongside of the affixes that affect stress placement […], there are other 'neutral affixes' 
which characteristically play no role in the placement of stress, for example, the adjective-
forming affixes -y, -like, -able, -ish and affixes such as -ing, -past tense, -hood, -ness, -ly, -
wise. We can indicate the fact that an affix is neutral by making use of the # boundary." 
Chomsky & Halle (1968:84) 
 

  2. the Main Stress Rule shifts stress one vowel right when an affix is added. 
  3. hence the challenge: the Rule must not apply to strings that contain stress-

neutral affixes. 
  4. solution: 

- stress-neutral affixes come with a # boundary 
- the Main Stress Rule is amended so that it is blocked by # 

  5. párent - parént-al vs. párent-hood 
[parent] → párent 
[[parent] al] → [[párent] al] → [parént al] 
[[parent] #hood] → [[párent] #hood] → [párent #hood] 

 
 
(164) How interface theories manage the 3-way typology 

 
distribution of procedural and representational management over the three types of 
interface phenomena in various theories 
 

   Type A (blocking) Type B (triggering) Type C (modifying) 
   proced. repres. proced. repres. proced. repres. 
 a. SPE general rule: level 2 affixes come with a #, level 1 affixes do not 
   — # blocks 

rule 
— # triggers rule cycle # blocks 

rule 
 b. Lex Phon level 1 — B1: level 2 

B2: level 2 
B1: brackets 

B2: brackets & 
Bracket Erasure 

level 1 — 

 c. Pros Phon — Pros Hier — Pros Hier (?) ? 
B1: unable  d. Kaye 

(1995) 
cycle & 

robustness 
— 

— B2: cycle & 
robustness 

cycle & 
robustness 

— 

B1: unable  e. Distr 
Morph 

A1: cycle & 
phase impen. 
A2: idem & 
affixes are 
adjuncts 

— 
— B2: phase & phase 

impenetrability 

phase — 

B1: level 2 —  f. Stratal OT level 1 Pros Hier 
B2: lexicalised 

level 1 — 

 
(165) selective rule application 
 a. two philosophies: 
  1. LP, Stratal OT 

domain assignment: rules are assigned to a specific derivational level 
(stratum, cycle, phase) and do not apply at others. 
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  2. SPE, Kaye (1995), DM 
there is only one pool of rules that apply any time a string is submitted to 
phonological interpretation. 

 b. domain assignment comes in a particular coat in an OT environment: all 
constraints exist at all levels (their set is universal), but the level-specific ranking 
may make them so unimportant that they do not have any effect. 
Hence 
"level 1 rule" 
= at level 1, constraints against that rule are low, constraints for it are high 
"level 2 rule" 
= at level 2, constraints against that rule are low, constraints for it are high 

 c. Types A & B1 
those theories that allow for selective rule application can do these phenomena. 
Those who refuse selective rule application cannot do them. 

 d. Type A 
needs 
- either selective rule application 
- or a representational intervention 
theories that allow for neither  - like DM - cannot do these phenomena. 

 e. Type A 
there is a way how this could be done with Phase Impenetrability, but this requires 
1. a stronger definition of Phase Impenetrability 
2. the ability for an affix to sit in its own phase (which is probably impossible) 
[[un] [predictable]] 
un- is spelt out alone. Then [un predictable] is spelt out together, but Phase 
Impenetrability says "former cycles are sealed. No property of a morpheme that 
has been spelt out in a earlier phase can be modified". 
Note the contrast with the "regular" weaker version of Phase Impenetrability: 
"you cannot undo on a later cycle a phonological modification that has been made 
on an earlier cycle." 

 
(166) is procedural-only viable ? 
 a. can DM do all types of phenomena 

- without selective rule application 
- without representational intervention ? 

 b. two difficult cases: 
- Type A 
- Type B1 
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(167) Type A 
= the outer cycle does not affect items of the inner cylce(s) 

 a. in case the target of the phonological process is the root as in Trisyllabic 
Shortening, the only thing that is needed is a strong version of Phase 
Impenetrability: 
 
"former cycles are sealed. No property of a morpheme that has been spelt out in a 
earlier phase can be modified" 
 
Hence [san-ity] is a single phase and hence undergoes the rule, while [maiden] of 
[[maiden] hood] has already been spelt out when -hood is added and the rule 
applicable. It therefore cannot apply: old phases are untouchable. 

 b. in case the target of the phonological process is the affix, 
the case is more difficult since in order to be spelt out BEFORE the root, the affixe 
would have to sit below it - something that of course is impossible. 

 c. example: un- vs. in- 
the outer cycle [un predictable] must not be able to influence the affix. Following 
the same analysis as before, the affix is immune because it has already been spelt 
out. 

 d. way out: un- is an adjunct that is root-adjoined, i.e. as the sister of the root 
(Newell 2005) 

 e. adjuncts have the following general properties 
1. they do not project 
2. they always sit in their own phase and are already spelt out when they are 
adjoinded. 

 
(168) different versions of Phase Impenetrability 

[or the Strict Cycle Condition (SSC), or robustness (Kaye 1995)]  
 a. strong version (Marvin 2002:79s) 

an affix can influence the pronunciation (and meaning) of some other chunks of 
the word only if these have not already been spelled out by an earlier Phase. 
equivalent to 
former cycles are sealed. No property of a morpheme that has been spelt out in a 
earlier phase can be modified 

 b. weak version (Kaye's robustness) 
a phonological process that has been effected on an earlier cycle cannot be undone 
on a later cycle. 

 c. evidence for a weaker version: English stress assignment 
certain cyclic affixes such as -al and -ity provoke reassignment of main stress 
regardless of where in the structure they are attached. Marvin (2002:56ss) 
discusses the facts but tries to get away without departing from the strong version 
of Phase Impenetrability: assuming Halle's (1998) grid-based analysis of English 
stress, she tries to circumscribe the "misbehaviour": Phase Impenetrability would 
only hold for lines 0 and 1, but not for higher levels, at which main stress is 
computed. 

 d. Piggott & Newell (ms) also argue for a less strict version of phase impenetrability. 
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(169) Type B1 
 a. this seems to be impossible. 
 b. hence either B1 is the only interface phenomenon that is managed 

representationally, or it does not exist. 
 
 
IX. Direct Interface 
 
39. What is left for representational management ? 
 
(170) what cannot be done procedurally 
 a. reference to edges 

e.g. final devoicing 
all theories make reference to some representational unit: #, the phonological word 
etc. 

 b. presumably all stratal effects (class 1 vs. class 2) have a procedural solution. 
 c. interaction with syntax 

across which word boundaries phonology applies 
 d. off-line parameter setting 

parametric behaviour of word edges 
- are word-final consonants Codas or non-Codas? 
- are word-initial consonants strong or non-strong? 
- co-occurrence restrictions on word-initial clusters 
 
==> focus on the word-initial situation. 

 
(171) No diacritics 

in any event, whatever the representational intervention, it must not use diacritics. 
==> Direct Interface 

 
 
40. Organisation of representational intervention in phonology 
 
(172) principles of Direct Interface 

Scheer (2005a,b, 2006a,b, forth a,b) 
 a. Interface Dualism 

SPE was basically right - only that boundaries must not be diacritic 
 b. a Translator's Office in modular no-man's land 
 c. privativity 

only domestic phonological law rules 
1. morpheme-internally anyway 
2. at morpheme edges as long as there is no higher intervention 

 d. representational intervention is LOCAL (sandhi) 
 e. Direct Interface is theory-neutral: it sets a frame for the interface which may then 

be filled in by any specific phonological theory 
 f its name comes from the absence of any mediation/ buffer/ sponge: 
  1. unlike all other interface theories (except Direct Syntax), it does not impose 

any interface vocabulary. 
  2. the procedural device by definition has no vocabulary: it can only make 

submission-decisions 
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  3. the vocabulary of the representational device is the vocabulary of the 
phonological theory: 
==> only truly phonological objects can be the output of the Translator's 
Office 

  4. this is how "non-diacritic boundaries" are achieved: 
higher level intervention is both local and non-diacritic. 

 
(173) general architecture of Prosodic Phonology 
    
 Morpho-Syntax  Interface: the Translator's Office 

  

Black Box 
mapping 

runes 
 

?  

  
 
 
 
 
 
 

 
 
 

     

    
    

Phonology  
ABSENCE of the buffer 
(#, ], Prosodic Hierarchy): 
the output of the Translator's Office are 
truly phonological objects, 
i.e. which exist in the phonology 
independently of any issue related to the 
interface. 

   
  
            
            
 x x x x x x x x x x x x x x x

morpho-syntactic information comes 
down in the coat of truly phonological 
objects without transiting through the 
buffer. They are inserted into the regular 
phonological string. 
Phonology, then, interprets all 
phonological objects: those that come 
from the lexicon and those that come 
from the Translator's Office. 

 
(174) actions that the Translator's Office may take 
 a. representational 

it may send down an object to the phonology. This object is a truly phonological 
unit and will be inserted at the boundary of two morphemes or words. Its action 
therefore is only local. 

 b. procedural: chunk submission 
it may decide to submit only a chunk of the total linear string to the phonology, and 
to repeat this action several times with variously sized chunks (from smaller to 
bigger, climbing up the morpho-syntactic tree). Every time phonology receives 
some chunk, it assigns phonological interpretation to it. Obviously, chunk-
submission is not local in character. 
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(175) hence Interface Dualism 
 a. procedural: defines 

1. how much of the string is submitted 
2. how many times 

 b. representational: defines 
1. how extra-phonological information is shipped into the phonology 
2. where precisely this information can land 
3. what it may consist of 

 
(176) No mediation - hence no diacritics 
 a. the output of the Translator's Office are only truly phonological units. 
 b. definition of "truly phonological object" 

a truly phonological object is a unit that is needed for the purpose of domestic 
phonology and in absence of any issue related to extra-phonological information. 

 c. hence, are ruled out: 
- omegas, the Prosodic Hierarchy 
- boundaries 
- brackets 

 
(177) phonological theories may be evaluated according to their behaviour at the interface 
 a. unlike all other theories (except Direct Syntax), Direct Interface does not impose 

any interface vocabulary. 
 b. its representational vocabulary are the units of whatever phonological theory is 

used. 
 c. different domestic phonological theories have different vocabulary, and hence 

make different predictions how the interface works and what is a possible 
interface event. 

 d. hence they may be evaluated according to their behaviour at the interface. 
 e. structuralism and SPE did exactly the right thing: 
  1. here is what my phonological theory looks like 
  2. hence my interface vocabulary will be one of my phonological units 

- phonemes in structuralism 
- segments in SPE 

  3. this predicts absurd interface events: # → p etc. 
  4. conclusion: the phonological theory must be wrong. 
   - The objects which it offers for the incarnation of higher level information 

are the wrong ones. 
   - ==> phonological theory must have other objects, of a kind that have not 

been discovered yet. 
   - ==> autosegmental representations could have been discovered on these 

grounds. 
 
(178) dummy phonology 
 a. nothing fancy is going on in phonology: 

no concatenation, no ordered application of processes, no reranking of constraints 
– just interpretation 

 b. The only thing that phonology is able to do is to interpret whatever is stuck into its 
space. 
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 c. phonology is a chemical bath 
This may be compared to a chemical process that occurs when a piece of 
composite material is dipped into a chemical bath: based on the ingredients of the 
piece and the properties of the bath, a chemical reaction goes into effect which 
ennobles the original piece and makes it apt for its life in the real world. The 
architect of the ingredients of the piece, of its size and of the timing of its dipping 
is the Translator's Office. It cannot alter the pieces that come from the (morpho-
syntactic) factory, but it may rearrange them, add some ingredients at given 
locations (morpheme and word boundaries), and it decides which piece is dipped 
into the bath, and how many times this repeated. 

 
(179) Serialism is a property of the Translator's Office, not of phonology 
 a. the OT-debate regarding derivationalism is without object: 

yes, phonological interpretation is procedural 
but proceduralism is not run by the phonology - it is run in the Translator's Office 

 b. morpho-syntax needs a procedural interface mechanism anyway: derivation by 
Phase 
hence doing the procedural job another time in phonology is redundant and 
pointless. 

 c. ==> interactionism, but also OTed versions of level ordering (Stratal OT, DOT) do 
the job a second time by constraint reranking. 

 d. this is exactly the way Kaye (1995) works: 
1. the φ function (= phonology) is non-procedural 
2. it applies several times to several domains (the phonological cycle) 

 
(180) Restrictions on representational intervention I 

Local intervention 
 a. only objects that are adjacent to the morpho-syntactic boundary at hand can be 

targeted. 
 b. but what exactly does "adjacent" mean ? 
 c. possible intervention on three objects: 

1. the last item of morpheme one 
2. the first item of morpheme two 
3. the empty space that lies between them 

 d. "last item" and "first item" are notions that depend on the phonological theory used 
(it may be syllables, feet, x-slots etc.). 
Below I use an all-purpose autosegmental representation that is as unmarked as 
possible. 

 e. minimal requirement: the existence of domestic phonological representations. 
[something that is not so obvious in some versions of OT] 

 f. "first phonological item" of a morpheme 
= its first syllabic constituent together with all melodic material that it dominates. 
"last phonological item" of a morpheme 
= its last syllabic constituent together with all melodic material that it dominates. 

 g. hence no higher level intervention in the middle of morphemes 
1. a lesson from structuralism (cf. above) 
2. edge-interior asymmetry that every phonologist is aware of 
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 h. the edge-interior asymmetry is due to locality of higher intervention 
  1. phonological law alone governs the phonological behaviour inside morphemes.
  2. both regular domestic phonological law and extra-phonological law (i.e. the 

representational output of the Translator's Office) determine the phonological 
behaviour of morpheme edges. 
In case of conflict, the extra-phonological law "wins". 

 
 higher level intervention is local: definition of its zone of influence I 
           boundary            
       morpheme 1     morpheme 2        
                    
                    
    O N O N  —  O N O N     
    | | | |     | | | |     
    α β γ δ     α β γ δ     
                    
 

area in-
accessibl

e for 
morpho-
syntactic 

inter-
vention                   

area in-
accessibl
e for 
morpho-
syntactic 
inter-
vention  

                          
                 
        area that may be influenced by 

morpho-syntactic intervention 
        

 
(181) Restrictions on representational intervention II 

melody is invisible for morpho-syntax 
 a. higher levels cannot intervene below the skeleton, i.e. manipulate melody. 
 b. this is Phonology-free Syntax in the opposite direction 
 c. empirical basis 
  1. phonotactic and suprasegmental effects are plethoric at the edge of morphemes: 

extrasyllabicity, extraprosodicity, the restriction of word-initial clusters to 
obstruent-sonorant sequences, the allowance for heavy clusters at the right edge 
(e.g. English sixths [sɪksTs]) etc. 

  2. no melodic influence on record: p → l / __# is unheard of. 
 
 higher level intervention is local: definition of its zone of influence II 
           boundary            
                          
       morpheme 1     morpheme 2        
                    
                    
    C V C V  —  C V C V     
    | | | |     | | | |     
    α β γ δ     α β γ δ     
                    
 

area in-
accessibl

e for 
morpho-
syntactic 

inter-
vention                   

area in-
accessibl
e for 
morpho-
syntactic 
inter-
vention  

        area that may be influenced by 
morpho-syntactic intervention 
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41. Direct Interface in CVCV 
 
(182) What is CVCV ? 
 a. just a few references below, this handout is already growing out of size without 

that… 
 b. CVCV is an off-spring of Government Phonology (Kaye 1990, Kaye 1990, Harris

1994 etc.) 
 c. it takes the lateral idea to its logical end: syllable structure is expressed by lateral 

relations among constituents (Government & Licensing), rather than by arboreal 
structure. 

 d. among others, 
Lowenstamm (1996) 
Scheer (2004, forth a) 
Cyran (2003) 
Szigetvári (1999) 

 
(183)  closed 

syllable 
  

geminate 
  

long 
vowel 

 
   
[…C#]

  O N O N  O N O N  O N O N … O N
  | | | |     |  |     | | 
  C V C ø   C  V  C  V   C ø

 
(184) the Coda in CVCV: a consonant that occurs before a governed empty Nucleus 
  a. internal Coda  b. final Coda   c. Onset  
     Gvt     Gvt   Gvt/ Lic   
                ?         
                      
  … V C V C V  ... V C V #  … V C V C   
   | |  | |   | |     | | |    
   V R  T V   V C     V C V    
                      
                      
                     

 
(185) a. non-alternating long 

vowel: head-initial, i.e. a 
self-licensor 

 b. alternating long vowel: head-final, i.e. needs 
support from the right 

    in open syllable: 
complement licensed 

 in closed syllable: 
complement unlicensed 

   Lic         Lic      Lic  Gvt  
                      
                      
  V C V C V   V C V C V  V C V C V C V 
    | | |   |   | |  |   |  | | 
    V T V   V   C V  V   C  C V 

dead Nuclei, i.e. 
unable to gvn or lic
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(186) Predictions made by CVCV regarding the interface 
possible outputs of the Translator's Office in CVCV 

 a. modification of the syllabic space: insertion of an empty CV unit 
 b. manipulation of the lateral actorship of Nuclei 
  1. make a final empty Nucleus (FEN) a good governor: "FEN, you are a good 

governor" 
  2. make a final empty Nucleus (FEN) a good licensor: "FEN, you are a good 

licensor" 
 c. make FEN governed: "FEN, you are governed" 

 
(187) non-events for sure 
 a. "FEN, you are licensed" 
 b. "first Onset, you are a good governor/ a good licensor" 
 c. this is a property of CVCV since there is no effect associated to these events. 
 d. consequence: 
  1. beginning vs. end of morpheme asymmetry 
  2. every morpheme necessarily begins with an Onset: no empty Nuclei can occur 

at the outset of a morpheme 
  3. every morpheme necessarily ends in a Nucleus 
  ==> this is the reason why the host of higher-level-conditioned phenomena occur at 

the right, not at the left edge of morphemes. 3 out of 4 outlets concern the end of 
morphemes. 

 
(188) what the Translator's Office cannot do I 
 a. eliminate material, i.e. CV units, from domestic phonological representations. 

Why? There is a phonological reason: because phonology in general is unable to 
suppress structure. 

 b. but there is also a more general reason related to the properties of the interface: 
  1. it seems that the Translator's Office can only enhance the native power of 

Nuclei: "I make you a good governor/ licensor, although natively you are not". 
  2. it cannot demote Nuclei: cases of "you are a good governor/ licensor natively, 

but I revoke your governing/ licensing ability" are not on record. 
   - revoking lateral actorship would mean that a contentful final Nucleus is 

made unable to govern/ license. 
   - such cases are not on record: real vowels are always full lateral players no 

matter what. 
 c. hence it seems that the Translator's Office can only "do good", can only "add" 

things to domestic phonology: 
- it can only add, not eliminate structure 
- it can only augment, not diminish the lateral actorship of Nuclei 
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(189) what the Translator's Office cannot do II 
 there is another logical possibility: 

the fact for the first Onset of a word to be the target of Government or Licensing may 
be manipulated by higher level intervention. 
This would be parallel to "FEN, you are governed". 
[this has been pointed out to me by Marc von Oostendorp] 
the consequences would be the following: 

 a. according to the inability of the Translator's Office to demote/ to destroy, a 
governed or licensed Onset cannot be made ungoverned/ unlicensed. 

 b. only in case an Onset is ungoverned/ unlicensed by the domestic phonology can it 
be made governed/ licensed. 

 c. possible configurations: 
  1. #CV in languages without the initial CV 

the C will always be licensed and governed, hence nothing can be modified. 
  2. #CV in languages with the initial CV 
   - by domestic phonology, the C will be ungoverned but licensed. 
   - it could thus be made governed by the Translator's Office. 
   - that would mean that the initial CV has no influence on the strength on #C 

since the result would be the same as in languages without the initial CV: #C 
is governed and licensed. 

  3. #TRV that contracts IG (in languages with or without the initial CV) 
   - same situation as for #C in #CV: the ø in TøR is a full lateral actor (a 

consequence of Locality, to be introduced in Scheer forth a) 
  4. #RT, #TT, #RR in languages with the initial CV: cannot exist 
  5. #RT, #TT, #RR in languages without the initial CV 
   - by domestic phonology, the #C will be ungoverned an unlicensed. 
   - it can thus be made governed and/ or licensed. 

Hence a four-way typology regarding #C is predicted. 
   - I doubt that there is anything of that kind: there is no typology associated to 

#C of these groups. 
 d. conclusion 

the predictions made by higher level intervention on Onsets seem outlandish. 
==> there is no such thing: the Translator's Office talks only to Nuclei 

 
(190) methodology: trial and error based on the properties of phonology 
 a. the interface is made of 

1. the Translator's Office 
2. domestic phonology 

 b. both have intrinsic properties, intrinsic restrictions 
 c. we know about phonological possibilities and impossibilities 

but we don't know how the Translator's Office works 
 d. we can discover the functioning of the TO only by trying out what kind of 

predictions are made when X or Y is allowed for. 
 e. hence: 
  1. phonological impossibilities are definitely out: e.g. "FEN, you are licensed" 
  2. everything that phonology allows for is not necessarily a possible interface 

event: it could be something that the TO is unable to do. 
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  3. a possible interface event is the overlap of what is possible qua phonology and 
qua TO: 

                       
                       
                       
         
         
    

possible event in 
the Phonology 

interface 
event 

 

possible event in the 
Translator's Office 

    
                       
                       
 e. the expectation is, then, that the properties of the TO that are discovered somehow 

"make sense", i.e. boil down to a few simple principles 
 f. properties of the TO discovered when using CVCV: 

1. only promotion, no destruction 
2. the TO only talks to Nuclei 

 
(191) effects of the four possible interventions 
 a. influence on the phonological properties of FEN 
  1. - FEN, you are governed 

   effect: the language does or does not have word-final consonants 
  2. - FEN, you are a good governor 

   effect: the language does or does not have word-final consonant clusters 
  3. - FEN, you are a good licensor 

   effect: cf. above. 
 b. modification of the syllabic space: insertion of a CV unit. 

effect: variable 
  1. presence of a CV at the beginning of the word 

(Lowenstamm 1999, Scheer 2004:§102, Ségéral & Scheer (2001), Seigneur-
Froli 2003, Scheer & Ségéral forth) 

   - the language has the usual word-initial restrictions on consonant clusters 
(#TR-only). 
[vs. no restrictions when the initial CV is absent] 

   - the first consonant of a word is strong (cf. Seigneur-Froli (2003, forth). 
[vs. weak when the initial CV is absent] 

   - the first vowel of words cannot alternate with zero. 
[vs. it can when the initial CV is absent] 

  2. depends on the process that is active in the language 
   - if there is an active gemination, the insertion of a CV promotes this process 

because it provides space. 
   - if there is an active hiatus-breaking epenthesis of glides, the insertion of a 

CV blocks this process since it makes the two vowels non-adjacent at the 
constituent level, hence they do not constitute a hiatus. 

  3. an inserted CV may trigger epenthesis because it provides space: French 
consonants that appear at derivational boundaries such as in numéro-t-er "to 
number" are a case in point (Pagliano 2003). 
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(192) the DIRECT effect 
true phonological objects make predictions in phonology precisely because phonology 
reacts on them, and in any theory this reaction may be calculated beforehand. 

 a. diacritics do not make any prediction: "#" could trigger or block any phonological 
process and its reverse. A CV unit cannot. 

 b. example 
language A:  ø →  V / #C__C 

language B:  V →  ø / #C__C 
are both possible natural languages when using #: the object "#" does not rebel 
against language B, which of course is non-human. Because "#" does not make any 
prediction at all, it has no predictable effect on phonology: it could trigger any 
process and its reverse. 
By contrast, CVCV and # = CV make a clear prediction: 

       Gvt              
           
           
   C V - C V C V  
      |  | |  
      C  C V  

 
erasing the vowel is impossible because this 
leads to a situation where the initial V remains 
orphan: the structure is ill-formed. 

                       
 
(193) languages with vs. without Closed Syllable Shortening in final closed syllables 
  Turkish *VVC#: domestic 

phonological law rules alone, no 
higher intervention 

 Icelandic VVC#: higher order "FEN, you 
are a good licensor" 

                  
     Lic          Lic   
                  

Trans. Office:
"you are a 

good licensor"
                      
  V C V C V #     V C V C V      
  |   |       |   |       
  V   C       V   C       
 
(194) domestic phonological solutions for edge effects that do not appeal to any extra-

phonological information are necessarily wrong. 
Example: extrasyllabicity 

 a. the pattern regarding the dual behaviour of word-final consonants and final closed 
syllables is usually explained by 

  1. extrasyllabicity 
  2. Peripherality Condition: 

extra-X objects (extrasyllabic, extramoraic, extraprosodic, extrapedal etc.) can 
only occur at word-(morpheme-) edges. 
Clements (1990:290), Hayes (1995:57s). 

  ==> a purely phonology-internal account. 
 b. which must be wrong because the special behaviour at edges is not due to edges, 

but to the fact that edges are in contact with morpho-syntactic divisions. Hence any 
theory must derive the effect from higher level intervention. 

 c. by contrast, in Direct Interface the pattern follows directly from a property of the 
interface. 
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