Parsing Below the Segment in a Constraint Based Framework


by


Cheryl Cydney Zoll





B.A. Harvard University 1985


M.A. Brandeis University 1992


M.A. University of California, Berkeley 1994





A dissertation submitted in partial satisfaction of the 


requirements for the degree of


Doctor of Philosophy


in


Linguistics


in the


GRADUATE DIVISION


of the


UNIVERSITY of CALIFORNIA, BERKELEY





Committee in charge:


Professor Sharon Inkelas, Chair


Professor Larry Hyman


Professor Armin Mester


Professor Alan Timberlake


1996


�
 Table of Contents� TOC \o "1-7" �


1. The limits of representation


1.1 Introduction	1


1.2 Autosegmental phonology	2


1.3 Ostensible differences between segments and subsegments	9


1.3.1 Independent properties	14


1.3.2 One possible approach	18


1.3.3 Dependent features and independent segments	21


1.4 A unified representation for all subsegments	25


1.4.1 Latent segments lack a root node	25


1.4.2 Problems with previous proposals	29


1.4.2.1 Overview	29


1.4.2.2 Extrametricality	30


1.4.2.3 The X-slot	34


1.4.2.4 The mora	37


1.4.2.5 Defective root node	38


1.5 Summary of the chapter	42


�� TOC \o "1-5" �


2. Optimality: Theory and Practice


2.1 The Rudiments of Optimality Theory	44


2.2 Faithfulness and Correspondence	52


2.3 Formal Clarity and Multiple Violation	69


2.4 Constraints vs. rules: a demonstration	72


2.4.1 Kukuya tone melodies	72


2.4.2 Rule based account of Kukuya	75


2.5  Proposal in Optimality Theory	81


2.5.1 Basic association	81


2.5.2 Contour Licensing	83


2.5.3 Spreading asymmetry	93


2.5.4 Summary of Kukuya	94


2.5.5 A Note about Mende	94


�� TOC \o "1-5" �


3. The general approach: simple cases and Align


3.1 Align	95


3.1.1 A problem with Align	99


3.1.2 Mode of Violation	100


3.1.3 No-Intervening	104


3.2 Inor	108


3.2.1 The analysis	110


3.2.2 Can representational distinctions alone do the trick?	116


3.3 Summary	122


�� TOC \o "1-5" �


�
4. Conflicting directionality


4.1 Introduction	124


4.2 Conflicting directionality	124


4.3 Analysis	126


4.4 Implication for underspecification	132


4.5 Formal statement of licensing:	135


4.5.1 Licensing as align	135


4.5.2 A problem with licensing as alignment	137


4.5.3 A proposal	143


4.6 Licensing of Prosodic Structure in Eastern Cheremis	148


4.7 Typology	151


4.8 The other unbounded stress pattern	157


4.9 Conclusion	163


�





� TOC \o "1-5" �


5. Latent Segments and Exfixation


5.1 Introduction	165


5.2 Latent glottals in  Yowlumne	167


5.2.1 How do you identify a subsegment in  Yowlumne?	167


5.2.2 How should the glottal be represented?	169


5.2.3 *STRUC(s):	169


5.2.4 Affix placement	173


5.2.4.1 Exfixation	173


5.2.4.2 No-Intervening II:	174


5.2.4.3 Exfixation in  Yowlumne	177


5.3 Other latent segments	181


5.3.1 The data	181


5.3.2 Analysis of Latent Consonants	184


5.3.3 Analysis of Latent Vowels	187


5.4 Inventory and the single node	189


5.4.1 The Single Node Generalization	190


5.4.2 Yowlumne inventory	194


5.4.3 French	199


5.5 Summary	206


�


�
The general approach: simple cases and Align


Align


	As we saw in Chapter 1, both floating features and full segments may surface in a position removed from the edge. (1) presents another example of a fully segmental infix in Iloko. Like Tagalog, Iloko’s um- affix appears inside the word in verbs that are consonant initial (1b).





(� SEQ ex\n \* MERGEFORMAT �1�)	Iloko -um-  Infixation	(Vanoverbergh 1955� XE "Vanoverbergh 1955" �: 137)


	(same phenomenon as Tagalog in McCarthy and Prince 1993a� XE "McCarthy and Prince 1993a" �: 19)


�
Root�
-um-�
present tense�
�
a.�
isem�
um-ísem�
(threatens to) smile�
�
b.�
kagat�
k-um-agát�
(threatens to) bite�
�



	Compare the Iloko affix ag-, present,  in (2).  The ag- prefix appears word initially no matter what form the verb takes. On both vowel-initial (2a) and consonant initial roots (2b), the affix always stays at the left edge of the word.





(� SEQ ex\n \* MERGEFORMAT �2�)	Compare to Iloko Prefix ag- (Vanoverbergh 1955� XE "Vanoverbergh 1955" �)


�
Root�
-ag-�
present �
�
�
a.�
isem�
ag-ísem�
(actually) smiles�
132�
�
b.�
kagat�
ag-kagát�
(actually) bites�
137�
�



	Prince and Smolensky 1993� XE "Prince and Smolensky 1993" � and McCarthy and Prince 1993a� XE "McCarthy and Prince 1993a" � argue that infixes such as the Tagalog and Iloko -um- do not constitute a distinct third class of affixes. Rather, they differ from fixed affixes only in that prosodic constraints outweigh the infix’s own imperative to align with the left (or right) edge of the stem. In this case McCarthy and Prince 1993a propose that it is the interaction of the familiar No-Coda constraint (3a) with an Align constraint (3b) that determines the position of  um-. 


�


(� SEQ ex\n \* MERGEFORMAT �3�)	Constraints	(McCarthy and Prince 1993a: 20)


a.	No-Coda	(x(Syllable (x)(x has no coda)


b.	Align-um	Left-Align (um, Stem) i.e., -um- is a prefix


c.	Ranking:	No-Coda »Align-um


	Rationale:	Alignment will be violated to avoid additional coda violations





	The complete definition of Generalized Alignment from McCarthy and Prince 1993a  is given in (4). . The Edge(x) function  (5) returns the segment which is initial or final in the string. Align then demands coincidence of edgemost elements.





(� SEQ ex\n \* MERGEFORMAT �4�)	Generalized Alignment	(McCarthy and Prince 1993a: 2)


	Align(Cat1, Edge1, Cat2, Edge2) = def


	(Cat1  (Cat2 such that Edge1 of Cat1 and Edge2 of Cat2 coincide








 (� SEQ ex\n \* MERGEFORMAT �5�)	Definition of Edge 	(McCarthy and Prince 1995)


	Edge(X,{L, R})  = the element standing at the Edge L, R of X.





	The alignment constraint from McCarthy and Prince 1993a  for um- infixation in Tagalog, illustrated here with the similar data in Ilokano, is shown in (6).





(� SEQ ex\n \* MERGEFORMAT �6�)	Align-um	Align (um,Left, Stem, Left) i.e., -um- is a prefix


	(um(stem(Coincide(Left(um), Left(stem))





	Infixation arises because No-Coda dominates Align (7). Thus in a word which begins with one or more consonants, -um- follows the first onset (7b), despite the resulting misalignment of the prefix, since breaches of  alignment  are less serious than those of the more highly esteemed No-Coda.  Candidate (7a) satisfies Align because u=u. Candidate (7b) violates the constraint because u(k.





(� SEQ ex\n \* MERGEFORMAT �7�)	NO-CODA » ALIGN-um , from {um, kagat}Stem  	


�
Candidates�
NO-CODA�
ALIGN-um�
�
a. �
um.kagat�
**!�
�
�
b. (�
k-um.-agat�
*�
*	(u(k)�
�



	For vowel initial verbs, such as the one in the tableau in (8), -um- does surface at the left edge (8b) since perfect alignment here does not entail any additional No-Coda violations. 





(� SEQ ex\n \* MERGEFORMAT �8�)	um-ísem from {um, isem}Stem


�
Candidates�
No-Coda�
Align-um�
�
a. �
um.isem�
*�
�
�
b.(�
is-um-em�
*�
*!�
�



	Unlike -um-, the prefix ag- appears word initially regardless of whether the verb initial segment is a consonant or a vowel. Extending the analysis of McCarthy and Prince 1993, the difference between infixing -um- and prefixing -ag- follows from the relative ranking of their alignment constraints with regard to No-Coda.  The constraint which governs the placement of ag- must dominate the No-Coda constraint since additional coda violations will be tolerated in order to maintain perfect alignment (9).





(� SEQ ex\n \* MERGEFORMAT �9�)	a.	Align-ag	Align Left ([ag]Af,Stem)	i.e., ag is a prefix


	b.	Ranking:	Align-ag » No-Coda	


		Rationale:	Additional coda violations tolerated in order to maintain �			perfect alignment





	The tableau in (10) illustrates the effect of this ranking. In a consonant initial verb the optimal candidate (10a) places the affix at the beginning of the word, since in this case the resulting additional violation of the lower ranked No-Coda is tolerable.





(� SEQ ex\n \* MERGEFORMAT �10�)	Align-ag » No-Coda 	from {ag, kagat}stem


�
Candidates�
ALIGN-ag�
NO-CODA�
�
a.( �
ag-kagát�
�
**�
�
b.�
k-ag-agát�
*!�
*�
�



	These two examples yield the mini-grammar for Iloko shown in (11). The varied behavior of the two affixes follows directly from the ranking of their respective MCat-PCat Alignment constraints vis-à-vis the purely phonological constraint No-Coda. 





(� SEQ ex\n \* MERGEFORMAT �11�)	 Iloko:		Align-ag  » No-Coda » Align -um  





A problem with Align 


	The approach I take to account for the differences in mobility of different subsegments in this dissertation closely parallels the account of segmental affixation from McCarthy and Prince 1993 described above. However first it is necessary to be more precise about the formal operation of the the alignment constraint itself vis-à-vis its mode of violation by looking at a wider range of possible candidates. Although it is informally understood that multiple violations of Align reflect the number of elements which intervene between the affix and the designated edge, neither Align (nor its successor Anchor) formally states a procedure for assessment that will yield the multiple violations necessary to distinguish different degress of misalignment that are normally attributed to it in the literature. In this section I propose a reformulation of the constraint following Ellison 1995 that promotes the notion of intervening elements to the main constraint statement, yielding a constraint subject to the general assessment strategy proposed in Chapter 2.  I will show that the appropriate constraint which explicitly returns multiple violations is different in important ways from the original Align/Anchor. In particular, we will see in this chapter and the next that Generalized Alignment wrongly conflates the ideas of coincidence and precedence. I will argue that these must be kept distinct. 





Mode of Violation


	Consider again the method applied by Align to compare competing forms. Align-um evaluates each candidate as shown in (12), where we consider the optimal output for underlying  /um, isem/. A function Left(x) (or Right(x) if it is a suffix) returns the leftmost (or rightmost) element of the category in question. Once the substrings which constitute the affix and stem respectively are identified, comparison of the leftmost element in each reveals that they are indeed the same segment. In this case no violations of Align accrue.


(� SEQ ex\n \* MERGEFORMAT �12�)


�
Align	 (um, left, Stem, left)�
{um, isem}Stem�
�
�
Candidate:�
[umisem]Stem�
�
�
Take the leftmost element of  um�
Left(um) = u�
�
�
Take the leftmost element of the stem�
Left(umisem) = u�
�
�
(affix(stem(Coincide(Left(affix), Left(stem))�
True (u=u)�
�



	Compare this result to the outcome of evaluation of a form such as k-um-agat from /um, kagat/, where Align is violated in the optimal output candidate (13). We take affix and stem and compare the leftmost element in each. In this case they do not match, so alignment fails. 


�
(� SEQ ex\n \* MERGEFORMAT �13�)


�
Align	 (um, left, Stem, left)�
{um, kagat}Stem�
�
�
Candidate:�
[kumagat]Stem�
�
�
Take the leftmost element of  um�
Left(um) = u�
�
�
Take the leftmost element of the stem�
Left(kumagat) = k�
�
�
(affix(stem(Coincide(Left(affix), Left(stem))�
False (u(k)�
�



	As stated, Align distinguishes clearly between forms which violate it (as in k-um-agat) and those that don’t (um-kagat), but formally it fails to differentiate between candidates which appear to have different degrees of violation. Compare the result for kumagat with kagumat, a candidate in which the affix follows the first three segments (14). Again we take affix and stem and compare the leftmost element in each. The two segments differ, resulting in the expected violation of Align, but the assessment does not express that further infixation into the stem might lead to a more severe breach of the constraint.





(� SEQ ex\n \* MERGEFORMAT �14�)


�
Align	 (um, left, Stem, left)�
{um, kagat}Stem�
�
�
Candidate:�
[kagumat]Stem�
�
�
Take the leftmost element of  um�
Left(um) = u�
�
�
Take the leftmost element of the stem�
Left(kagumat) = k�
�
�
(affix(stem(Coincide(Left(affix), Left(stem))�
False (u(k)�
�



	Thus the Align constraint as stated fails to return the multiple violations required to distinguish between competing candidates, all of which violate Align. The more complete tableau in (15), adapted from McCarthy and Prince 1993a:23 illustrates that we do indeed need to be able to assess multiple violation. The form in (16a) satisfies Align but its extra violation of the higher ranking NoCoda eliminates it from consideration.  A comparison of the remaining candidates, all of which fail to satisfy Align, affirms that unless the constraint is restated, Eval can only deliver an indeterminate result.





(� SEQ ex\n \* MERGEFORMAT �15�)	NO-CODA » Align-um , from {um, kagat}Stem  	


�
Candidates�
No-Coda�
Align-um�
�
a. �
um-kagat�
**!�
�
�
b.     ?�
k-um-agat�
*�
* �
�
c.     ?�
kag-um-at�
*�
*�
�



	Align’s mode of violation problem follows from the fact that it has been formulated as a binary constraint on a unique element, here the affix, and thus can only return a single yes or a no violation. Consider again the tableau in (15). The uniqueness of the affix in the stem in conjunction with the categorical nature of the constraint doom this formulation of Align. Align must be redefined to return multiple violations, conferring formal status on what has up to now been an informal understanding on the way the constraint ought to work.  


	Anchor, the reformulation of Align in Correspondence Theory (McCarthy and Prince 1995) perpetuates the mode of violation problem. The general schema for anchoring is given in (16), restated with the assessment clause in (17). Like alignment, this constraint is satisfied by the coincidence of affix and stem edge. 





�
(� SEQ ex\n \* MERGEFORMAT �16�)	{Right, Left}-Anchor (S1,S2)		(McCarthy and Prince 1995)


	Any element at the designated periphery of S1 has a correspondent at the designated periphery of S2. 





	Let Edge(X,{L, R})  = the element standing at the Edge L, R of X.


	Right-Anchor. If x = Edge(S1,R) and y=Edge(S2,R) then xRy.


	Left-Anchor. Likewise, mutatis mutandis.





(� SEQ ex\n \* MERGEFORMAT �17�)	{Right, Left}-Anchor (S1,S2)


	(x(y((x = Edge(S1,{L, R}) (  y= Edge(S2,{L, R}))( xRy)





	The constraint for um- is given in (18). As with Align the difficulty lies in the impossibility of indicating the extent of displacement of an element. Stated as a binary constraint over a unique structure, Anchor, like Align, formally returns only one violation for any degree of infixation. Analysis of the Ilokano infixation again illustrates this point for the Left-Anchor constraint given in (18).





(� SEQ ex\n \* MERGEFORMAT �18�)	Left-Anchor (affix, stem)


	Any element at the designated periphery of the affix has a correspondent at �	the designated periphery of the stem 





	If x = Edge(affix,L) and y=Edge(stem,L) then xRy.





	(19) provides three different structures subject to evaluation by Anchor. For the input /um, isem/, (I) satisfies Anchor since the first element in the affix and the first element in the stem do correspond. On the other hand, for input /um, kagat/, (II) and (III) both violate Anchor since the affix initial vowel does not correspond to the consonant at the leftmost edge of the stem. Since this is the only comparison dictated by the constraint, however, the evaluation does not reflect further that (II), the actual output, is better than (III), so as with Align the output of Eval is indeterminate. Anchor cannot return the multiple violations necessary to distinguish between (II) and (III).





(� SEQ ex\n \* MERGEFORMAT �19�)


� EMBED PBrush  ���


No-Intervening


	Clearly then we are compelled to reformulate the constraint to account for cases where multiple violation is crucial. One way would be to promote the informal understanding of mutliple violation proposed in McCarthy and Prince 1993 to a formal assessment clause as shown in (20). As it stands however, although the assessment clause in (20) makes sense intuitively, there is no obvious formal relationship between the two clauses of the constraint.   The admission of such a constraint results in too powerful a theory because it leaves us with no principled way to limit the assessment of multiple violation.  If (20) is allowed, it is hard to imagine what might rule out the intuitively less satisfying  constraint  in (21), for example.





(� SEQ ex\n \* MERGEFORMAT �20�)	Align II


(i)	(Cat1  (Cat2 such that Edge1 of Cat1 and Edge2 of Cat2 coincide


(ii)	if (i) is false then assess one mark for each element that intervenes between Cat1 and the left edge.








(� SEQ ex\n \* MERGEFORMAT �21�)	Align III


(i)	(Cat1  (Cat2 such that Edge1 of Cat1 and Edge2 of Cat2 coincide


(ii)	if (i) is false then assess one mark for each syllable that has a coda








	A potentially more constrained solution is to restate the constraint in a way consistent with the use of the general assessment strategy proposed in the previous chapter. A formulation of alignment suggested in Ellison 1995� XE "Ellison 1995" �, called  No-Intervening (22)  fits the bill perfectly.





(� SEQ ex\n \* MERGEFORMAT �22�)	No-Intervening((; E; D)		Ellison 1995: 2


	There is no material intervening between ( and edge E in domain D





	The constraint is restated in (23) with the assessment clause. No-Intervening returns a violation for each segment (x) occurring between the element in question and the edge of the domain.� Since for all the cases under consideration the domain is simply the output string, S0,  in general I  will not specify D explicitly.





(� SEQ ex\n \* MERGEFORMAT �23�)	No-Intervening((; E)�	


	(i)	((x(x intervenes between ( and edge E)


	(ii)	Assess one mark for each value of x for which (i) is false





	To see how No-Intervening works, consider the again the case of the Ilokano infix um-. The specific constraint necessary is given in (24).� Note that there is technically no distinct morpheme um in the output, so the um in the constraint is a shorthand for “the segments in S0 which correspond to S1 (where S1=um).”  In the tableau in (25), (25b) is more harmonic than (25c) because fewer elements intervene between the edge and the affix.





(� SEQ ex\n \* MERGEFORMAT �24�)	No-Intervening(um-; L)		


	(i)	((x (x intervenes between um- and the left edge)


	(ii)	Assess one mark for each value of x for which (i) is false





 (� SEQ ex\n \* MERGEFORMAT �25�)


�
Candidates�
No-Intervening�
comment�
�
a.�
[umkagat�
�
nothing intervenes between the affix and the left edge of the stem�
�
b.�
[kumagat�
*�
k intervenes between the affix and the left edge of the stem�
�
c.�
[kagumat�
***�
k,a,g intervene between the affix and the left edge of the stem�
�



	As illustrated by the tableau in (25), intervening elements are those segments in the string which do not correspond to (; in this case they include segments which do not correspond to the affix um. (26) provides a more formal definition of intervening segments.





�
(� SEQ ex\n \* MERGEFORMAT �26�)	Intervention


	x  right-intervenes between ( and edge E iff  ( > x > E  and x( ø


	x  left-intervenes between ( and edge E iff E  > x > ( and x( ø





	Note that this reformulation of Align, which is necessary to achieve multiple violation, reveals the necessity of referring to the edge E as independent from the edgemost element in a string. If the edge were simply identified with the edgemost element, as suggested by McCarthy and Prince 1993a, infixation by one would not be penalized. As illustrated in the tableau in (27), neither (27a) nor (27b) has anything intervening between the affix and the leftmost segment in the stem.


(� SEQ ex\n \* MERGEFORMAT �27�)


�
Candidates�
No-Intervening�
comment�
�
a.�
um-kagat�
�
nothing intervenes between the affix and the leftmost element in the stem�
�
b.�
k-um-agat�
�
nothing intervenes between the affix and the leftmost element in the stem�
�



	No-Intervening then penalizes each segment of the root which precedes um-in S0 (28). Since this constraint ranks below No-Coda the optimal candidate (28b) violates No-Intervening, but it does so minimally, since only one segment intervenes between the affix and the left edge of the word.





 �
(� SEQ ex\n \* MERGEFORMAT �28�)	No-Coda » No-Intervening (um; L) , from {um, kagat}Stem  	


�
Candidates�
No-Coda�
No-Intervening�
Comments�
�
a. �
[um-kagat�
**!�
�
�
�
b.(�
[k-um-agat�
*�
* �
k intervenes�
�
c.�
[kag-um-at�
*�
***!�
k,a,g intervene�
�



	Again, contrast this with the opposite ranking for the prefix ag- (29).  Here No-Intervening(ag; L) outranks the coda constraint, so in the optimal form in the tableau in (29) the affix appears word initially (29a). 





(� SEQ ex\n \* MERGEFORMAT �29�)	No-Intervening(ag-; L)		


	(i)	((x (x intervenes between ag- and edge L)


	(ii)	Assess one mark for each value of x for which (i) is false





	No-Intervening(ag-; L) » NO-CODA, from {ag, kagat}Stem  	


�
Candidates�
No-Intervening(ag-; L)�
No-Coda�
Comments�
�
a. (�
[ag-kagat�
�
**�
�
�
b.�
[k-ag-agat�
*!�
*�
k intervenes�
�
c.�
[kag-ag-at�
***!�
*�
k,a,g intervene�
�



	Thus No-Intervening works formally where Align and Anchor fail. It remains true to the original gradient spirit of Align as first proposed, but goes beyond it in formulating specifically just how multiple violations ensue in accordance with a general strategy of assessment of multiple violations. 








Inor


	In the cases discussed in Prince and Smolensky 1993 and McCarthy and Prince 1993a the crucial interaction leading to infixation is between the alignment of segmental morphemes and the demands of syllable structure constraints, but their account, adapted with No-Intervening, extends easily to floating features.�  In this section I show that subsegmental behavior can likewise be accounted for as the result of a conflict between morpheme specific edge-orientation and more general constraints in the grammar.


 	The data to be accounted for are repeated here in (30). In Inor (Western Gurage), the third (past and non-past) and the second (non-past) person plural forms of verbs are marked by palatalization of the final coronal obstruent (Rose 1994� XE "Rose 1995" �). In addition, masculine is indicated by labialization of the rightmost velar or labial. Thus in a single form we find examples of both heterotropic and edge-bound subsegmental morphemes.





�
(� SEQ ex\n \* MERGEFORMAT �30�)	Inor Plural Verb Forms (Rose 1994)


	Plural ([+high])		Palatalize final consonant if coronal	


	Masculine ([+round])		Labialize rightmost labial or velar


�
�
3masc. pl.�
3fem.pl.�
�
�
�
(kfd�
k«fw«j-u-m�
k«f«j-a-m�
‘they opened’�
�
�
(nks�
n«kw«s&-u-m�
n«k«s&-a-m�
‘they bit’�
�
�
(drg�
d«n«gw-u-m�
d«n«g-a-m�
‘they hit’�
�
�
(sbr�
s«pw«-m�
s«p«r-a-m�
‘they broke’�
�



	I show below that the difference between labialization and palatalization follows from the position of their respective precedence constraints with respect to faithfulness, specifically their relative ranking vis-a-vis  Max (Subseg).





The analysis


	The relevant precedence constraint for labialization is given in (31). Recall that although the constraint shorthand specifies only the subsegmental morpheme [round]masc, it refers to the segment that corresponds to the morpheme in the output string, S0. As this example will show,  correspondence of an input subsegment with the output segment which contains it greatly facilitates the assessment of precedence relations in S0.





(� SEQ ex\n \* MERGEFORMAT �31�)	No-Intervening([round]masc; R)		


	(i)	((x (x intervenes between [round]masc  and the R edge)


	(ii)	Assess one mark for each value of x for which (i) is false





	In the tableau in (32), the possible labialized candidates include only the ones shown in (32b) and (32c). These necessarily both violate No-Intervening([round]masc; R) since the final consonant, d, is neither labial nor velar so cannot be labialized. Candidate (32a) has fewer violations of this constraint, since the labialized consonant is followed by only two root segments. Labialization of the initial k constitutes a more serious breach of the constraint (32b). In (32c), the subsegmental affix is not realized, so no S0 segment correspnds to the affix.  Since there is thus no x which stands between a segment which corresponds to the affix and the right edge of the stem No-Intervening([round]masc; R) is trivially satisfied.�





 �
(� SEQ ex\n \* MERGEFORMAT �32�)


�
�
No-Intervening([round]masc; R)�
Comments�
�
a.�
� EMBED PBrush  ����
**�
«, d intervene between labialized fw and right edge�
�
b.�
� EMBED PBrush  ����
****!�
«, f, «, d intervene between labialized kw and right edge�
�
c.�
� EMBED PBrush  ����
�
[round]masc  has no correspondent in S0 so the constraint is vacuously satisfied�
�



	The abbreviated tableau, showing only the output stem, S0, is in (33). The material that corresponds to the affix appears in larger bold type.(� SEQ ex\n \* MERGEFORMAT �33�)


�
�
No-Intervening([round]masc; R)�
Comments�
�
a.�
k«fw«d ]�
**�
«, d intervene between labialized fw and right edge�
�
b.�
kw«f«d]�
****!�
«, f, «, d intervene between labialized kw and right edge�
�
c.�
k«f«d]�
�
[round]masc  has no correspondent in S0 so the constraint is vacuously satisfied�
�
	


	To capture the variety of subsegmental behavior in Inor the grammar requires a second constraint that when ranked in relation to No-Intervening will be able to derive both kinds of floating affixes. One constraint that can do the job is Max (Subseg) (34). Recall that this constraint applies only to an input subsegment: a melodic element  whose highest node is not the root node.





(� SEQ ex\n \* MERGEFORMAT �34�)	Max (Subseg)	 Every subsegment in Sj has a correspondent in S0	


	(i)	(x(y(x is a subsegment in Sj( (y is in S0 ( xRy))


	(ii)	Assess one mark for each value of x for which (i) is false





	The tableau in (35) illustrates again how the constraint functions with the now familiar k«fw«d.  Max (Subseg) penalizes candidate (35b) because the subsegmental affix, [round], has no correspondent in S0. 





(� SEQ ex\n \* MERGEFORMAT �35�)


�
�
Max (Subseg)�
Comments�
�
a.�
� EMBED PBrush  ����
�
[round]masc  corresponds to fw in  S0 �
�
b.�
� EMBED PBrush  ����
*�
[round]masc  has no correspondent in S0 �
�



	Now we are in a position to account for the potential mobility or lack of mobility of a latent feature in its quest for a target through the relative rankings of  Max (Subseg) and No-Intervening (36). Where Max (Subseg) dominates No-Intervening  the latent feature can move from the edge in order to find a suitable target if necessary (36a). This is the ranking which governs the masculine labialization in Inor. On the other hand, where No-Intervening dominates Max (Subseg) the floating feature is restricted to a target at the edge specified by the No-Intervening constraint (36b). This ranking regulates the pattern of Inor palatalization for the plural verb forms under consideration.





(� SEQ ex\n \* MERGEFORMAT �36�)	Factorial Typology: Infixation and suffixation





a.	Max (Subseg)  » No-Intervening		heterotropic feature


b.	No-Intervening » Max (Subseg)  		edge-bound feature





	The constraints governing Inor labialization specifically are repeated in (37). Since the morpheme is a heterotropic feature, Max (Subseg) must dominate the morpheme-specific  No-Intervening (38).





(� SEQ ex\n \* MERGEFORMAT �37�)	Inor Labialization	


a.	Max (Subseg)	


b.	No-Intervening([round]masc; R)		


(� SEQ ex\n \* MERGEFORMAT �38�)	Ranking:	Max (Subseg) » No-Intervening([round]masc; R)


	Rationale: 	Labialization not limited to the final consonant





	The tableau in (39) shows just S0, with the element corresponding to the affix in larger bold type. Both labials and velars constitute licit targets for the masculine labialization. Since Max (Subseg) sits atop the hierarchy,  the precedence violating (39c) loses out to other candidates that violate only the lower ranked No-Intervening([round]masc; R).  Of the others, (39a) is more harmonic than (39b) because k«fw«d violates the lower ranked constraint fewer times.  


 �
(� SEQ ex\n \* MERGEFORMAT �39�)	k«fw«d from / k«f«d, [round]masc/


�
Candidates�
Max (Subseg)�
No-Intervening([round]masc; R)�
�
a.(�
k«fw«d]�
�
**�
�
b.�
kw«f«d]�
�
****!�
�
c.�
k«f«d]�
*!�
�
�



	Palatalization differs from labialization in that it only appears if it can do so on the rightmost consonant . This is achieved by domination of No-Intervening([+high]plural; R) by the Max (Subseg) constraint (40-41). 





(� SEQ ex\n \* MERGEFORMAT �40�)	No-Intervening([+high]plural; R)		


	(i)	((x (x intervenes between [+high]plural  and edge R)


	(ii)	Assess one mark for each value of x for which (i) is false





 (� SEQ ex\n \* MERGEFORMAT �41�)	Ranking:	No-Intervening([+high]plural; R) » Max (Subseg)


	Rationale: 	Floating feature fails to surface rather than violate �		precedence constraint





	 The tableau in (42) illustrates the implementation of this ranking. Because plural palatalization targets only coronal obstruents the only possible target is the verb initial d (42a). Since here Max (Subseg) ranks below the precedence constraint, this candidate, with four violations of No-Intervening([+high]plural; R), is less harmonic than (42b), where the affix has no correspondent in S0. Therefore in the absence of a suitable word-final target the feature fails to surface.





(� SEQ ex\n \* MERGEFORMAT �42�)	d«n«g from / d«n«g , [+high]plural /


�
�
No-Intervening([+high]plural; R)�
Max (Subseg)�
�
a.�
d«n«g�
�
*�
�
b. �
j«n«g�
****!�
�
�



	The different relationship of No-Intervening to Max (Subseg) accounts for both suffixation and infixation of the subsegmental affixes. Together these rankings yield the hierarchy in (43) for Inor. This analysis has thus transformed the iteration parameter of Archangeli and Pulleyblank 1994 into a hierarchy of potentially violable constraints. The remaining chapters of the dissertation demonstrate how this transformation paves the way  to a better understanding of more complex phenomena.





(� SEQ ex\n \* MERGEFORMAT �43�)	Inor hierarchy


No-Intervening([+high]plural) » Max (Subseg)» No-Intervening([round]masc)





Can representational distinctions alone do the trick?	


	In the analysis of Inor above, the difference between edge-bound palatalization and heterotropic labialization follows from the relative ranking of the affixation constraints with respect to Max (Subseg). An alternative solution might reject the parametric ranking account in favor of a  representational distinction between the two affixes. Such an account would leave the association conventions intact, obviating the need for language specific and ranking and morpheme specific constraints. Rose 1994� XE "Rose 1994" � presents an account along these lines. She proposes that heterotropic labialization constitutes a true floating feature while edge-bound palatalization corresponds to an underlying abstract segment (44). The “convention” operating here restricts interaction between segments to adjacent elements.





(� SEQ ex\n \* MERGEFORMAT �44�)	


heterotropic labialization�
edge-bound palatalization�
�






[round]�
i


|


[+high]�
�



	To make this work, different conventions must govern the two representations. Following traditional reasoning, an unlinked feature is not positioned with respect to the string of full segments and can look for a host anywhere in the string. By positing an abstract segment dominating the palatalizing feature [+high], on the other hand, Rose claims to derive strictly local interaction from fusion (45), a process that involves the complete integration of two segments. Since this process unites entire segments, the reasoning goes, it must be local, because presumably no mechanism exists for skipping over intervening roots [modulo metathesis]. 	One serious problem with this account, however, is that it is not clear exactly what fusion entails. If fusion is regarded as intercourse between full segments, what happens to the other segmental features which are not implicated in the palatalization? If fusion involves an interaction with a segment specified only for the palatalizing feature [+high], on the other hand, it is difficult to see what substantive difference might separate fusion from run-of-the-mill autosegmental association. 





(� SEQ ex\n \* MERGEFORMAT �45�)


input:�
� EMBED PBrush  ����
�
� EMBED PBrush  ����
�
Fusion:�
� EMBED PBrush  ����
�
impossible�
�
output�
[n«k«s&]�
�
[d«n«g]�
�



	Assuming fusion could be characterized more explicitly, then in principle this solution would have the advantage of eliminating the need for any kind of locality parameter. In addition, it would make a more constrained prediction than the grammar-based account. If locality follows from fusion and fusion entails disappearance of the triggering segment, Rose 1993, 1994 predicts that no necessarily local process will have an overt segmental  trigger (46).





(� SEQ ex\n \* MERGEFORMAT �46�)	Segments and Locality I


�
trigger�
process�
�
�
local�
segment�
fusion�
segment disappears�
�
non-local�
floating feature�
autosegmental linking/spreading�
�
�



	This prediction is incorrect however, since locality does not necessarily correlate with the disappearance of the triggering segment. Widespread local palatalization of an onset by its nucleus in the Slavic languages (for example in Polish (Rubach 1984) and Slovak (Rubach 1993)) and elsewhere constitutes the most devastating counter example this claim. Odden 1994 � XE "Odden 1994" �    provides an impressive inventory of other kinds of cases where interaction between overt segments remains strictly local, two of which are given in (47).


 


(� SEQ ex\n \* MERGEFORMAT �47�)	Local effects from overt segmental triggers


a.	Nasal spreading in Chukchi	(Odden 1994: 301)


	[+nasal] spreads only to root adjacent stop


p«ne-k�
‘to grind’�
Äe-mne-lin�
‘it ground’�
�
r«p«n�
‘flesh side of hide’�
r«mn-«t�
‘flesh sides of hides’�
�
p«N«l�
‘news’�
Äa-mN«t-len�
‘having news’�
�
t«m-«k�
‘to kill’�
Äa-nm«-len�
‘he killed’�
�



b.	Sanskrit coronal assimilation	(Odden 1994:317)


	coronal takes on place features of  adjacent following C�


i.�
/indras/�
‘Indra’�
s@u#rah+�
‘hero’�
indras@ s@u#rah+�
‘hero Indra’�
�
ii.�
/tat/�
‘that’�
caks+uh+�
‘eye’�
tac caks+uh+�
‘that eye’�
�
�
c.f.�
ta#d+ayati�
‘he beats’�
�
tejate�
‘it is sharp’�
�



	The persistence of the triggering segments in (47), then,  belies the claim that segmental fusion eliminates the need for a locality parameter. A possible modification, however, might restrict both fusion and autosegmental spreading of a linked feature to root adjacent segments, as in (48), assuming the two operations could be distinguished.





(� SEQ ex\n \* MERGEFORMAT �48�)	Segments and Locality II


�
trigger�
process�
�
�
local�
 segment�
fusion�
segment disappears�
�
�
segment�
linking�
segment remains�
�
non-local�
floating feature�
linking�
�
�



	This modified convention falls short as well. Many cases of assimilation from overt segments have no adjacency restriction (see Odden 1977� XE "Odden 1977" � and Odden 1994 for a broad inventory). For example, a number of languages with vowel harmony have transparent vowels through which features may spread to a non-local target.  Examples from Hungarian and Wolof  are shown in (49). 





(� SEQ ex\n \* MERGEFORMAT �49�)	Transparent vowels in harmony


a.	Wolof: high vowels are transparent	(Pulleyblank 1994� XE "Pulleyblank 1994" �:23� XE "Pulleyblank 1994\:23" � from Ka 1988� XE "Ka 1988" �)


�
�
+ATR�
�
-ATR�
�
�
i.�
/-lEEn/�
toxi-leen�
‘go and smoke’�
s�ppiwu-lEEn�
‘you have not changed’�
�
�
�
t«riji-leen�
‘go sleep’�
tEkki-lEEn�
‘untie!’�
�
ii.�
/-wOOn/�
seenu-woon�
‘tried to spot’�
tEEru-w��n�
‘welcomed’�
�
�
�
t«ri-woon�
‘went and slept’�
x�lli-w��n�
‘peeled’�
�
b.	Hungarian: i is transparent	(Ringen and Vago 1995� XE "Ringen and Vago 1995" �: 2� XE "Ringen and Vago 1995" �)


�
�
-nEk ‘dative’�
�
�
�
a.�
bokor�
bokor-nak�
�
‘bush’�
�
b.�
öröm�
öröm-nek�
�
‘joy’�
�
c.�
büró�
büró-nak�
�
‘bureau’�
�
d.�
soför�
soför-nek�
�
‘chauffeur’�
�
e.�
radir�
radir-nak�
(*radir-nek)�
‘eraser’�
�






	Quileute manifests a lesser known example of non-local spreading, here from one consonant to another (50). “When speaking of  [mythical] Snail or of a cross-eyed and one-eyed person”, reports Frachtenberg 1920� XE "Frachtenberg 1920" �: 297,  ;- is prefixed to every word, and all sibilants in the word become lateral.  No adjacency condition restricts the spread of laterality (50d-e).





(� SEQ ex\n \* MERGEFORMAT �50�)	Snail’s speech in Quileute	(Frachtenberg 1920)


�
�
normal�
snail�
�
�
a.�
s( É�
siÜ!yali�
;- ÉiÜ!yali�
‘I see it’�
�
b.�
c( É�
ciÜquli�
;- ÉiÜquli�
‘I pull it’�
�
c.�
ts!(;!�
ts!i’qa#ti�
;-;!i’qa#ti�
‘world’�
�
d.�
ts(;�
itse#Éli�
;- i;e#Éli�
‘I intend to do it’�
�
e.�
s$( É	tc(;�
a#x+as$tca’a�
;- a#x+aÉ;a’a�
‘where is it?’�
�



	Finally, non-local spreading from vowel to consonant is also attested. In Harari, for example, the second person singular suffix -i triggers palatalization of coronals long-distance while remaining overt (Sharon Rose, personal communication). Odden (1977 and 1994) reports that s-palatalization in Karok may skip an intervening consonant (51). 





(� SEQ ex\n \* MERGEFORMAT �51�)	s-palatalization in Karok	(Odden 1977: 185 from Jensen 1974:� XE "Jensen 1974\:" � 685)


	s(s&/i(C)____


a.�
mu-spuk�
‘his money’�
is&puk�
‘money’�
�
b.�
/árip�
-sur�
/árips&ur�
‘to cut a strip off’�
�



	Thus the abstract representational solution proposed by Rose both relies on on the ill-defined operation of fusion and in doing so unnecessarily excludes from the resulting typology a number of well-attested phenomena. Unless we are willing to develop additional representational diacritics to make distinctions between local and non-local processes, it remains necessary to utilize the flexible resources of a grammar  to derive the wide variey of segmental and subsegmental patterns which have been observed.





Summary


	Chapter 1 made the case that the potential mobility of  individual subsegments (floating features) and full segments cannot follow from universal conventions on representations, but rather that locality is specifically determined by grammars.  Refining the infixation model of Prince and Smolensky 1993 and McCarthy and Prince 1993a  this chapter has provided a general account of variation in both segmental and subsegmental affixation in Optimality Theory. The next two chapters consider more complex cases of subsegmental association and demonstrate the superiority of this proposal to parametric rule based accounts. 





� In principle one could designate the domain to draw from any member of the prosodic hierarchy, but for the cases under consideration it will be a segment unless otherwise specified.


� Merchant 1994 claims that all PCat/MCat alignment may be stated categorically.


� This is the form of the constraint I will use in the next two chapters, but in Chapter 4 I will discuss cases of  exfixation which will result in slight modification.


�The extension of alignment to features was first implemented by Yip 1993a (cf Yip 1993b) and Kirchener 1993.  For a broadly similar approach to the one taken here see Akinlabi 1994.


� The necessary vacuous satisfaction of No-Intervening([round]masc; L; stem) in (31c) constitutes a second difference between this constraint and Align. Consider again the alignment of McCarthy and Prince 1993 below.  Because of  the principle of containment (Prince and Smolensky 1993), where the input is contained in the output string, the constraint could not be vacuously satisfied even when the floating feature was unlinked in the ouput.  Therefore we expect Align  to be false for the structure in (31b) below. Pulleyblank 1994 argues that because an unlinked feature is not inherently ordered with respect to the rest of the melody we might as well consider it to coincide with the final consonant, but the opposite position could just as easily be argued for. This problem does not arise for Anchor  in Correspondence Theory (McCarthy and Prince 1995), since the unparsed feature does not appear in the ouput string.


 (a)	Align 


 	(i)	(Cat1(Cat2(Edge1 of Cat1 and Edge2 of Cat2 coincide)


	(ii)	Assign * for each Cat1 which for which  (c) is false





(b� SEQ ex\n \* MERGEFORMAT ��� SEQ ex\n \* MERGEFORMAT ��)


			� EMBED PBrush  ���


� Subscript + (C+)corresponds to subscript period in the IPA.
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�PAGE \# "'Page: '#'�'"  �� Correspondence theory actually makes a more constrained prediction than alignment about  ordering of morphological categories with respect to each other. If McCarthy (1989?)’ s argument that different morphemes are crucially unordered with respect to each other in the input still holds, then all cases previously analyzed as MCAT/MCAT alignment need to be rethought. If there is no ordering of the input (S1) which could be evaluated in determining correspondence to an output order (S2), the only way to do this with correspondence is with MCAT=PCAT correspondence (like the “Generalized Alignment“ analysis of Tagalog). I have several cases which only seem to work as MCat/MCat alignment. 











