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ABSTRACT



In this dissertation I study the application to historical sound change of a constraint-based approach to phonology. I employ Optimality Theory (Prince and Smolensky 1993, McCarthy and Prince 1993a,b) in the analysis of the principal changes in syllable structure that developed from Latin to Spanish and Portuguese. I argue that historical sound change is driven by the incorporation of phonetic factors into phonology for reasons of lexicon and grammar optimization, and show that the role of perception and reinterpretation by the listener is crucial in achieving this optimization. Additionally, reanalysis of underlying forms may have profound effects on the constraint hierarchy of the grammar, leading to the step-wise rise of markedness constraints versus faithfulness constraints.

Furthermore, several steps in the historical development of certain phenomena of syllable structure and phonological/phonetic forms are best understood as resulting from effects of perception and (re�)interpretation by the hearer. 

Chapter 1 discusses the need for theoretical approaches to historical change in additional to traditional ones, introduces theoretical machinery (Optimality Theory, lexicon optimization, moraic theory and its relation to sonority) and reviews previous OT approaches to variation and change.

In Chapter 2 I show that reanalysis by the listener of phonetic differences leads to loss of vowel length distinctions in Late Latin, initiating massive changes in the distribution of long segments: a constraint disfavoring moraic consonants begins to rise, first reducing obstruent geminates and vocalizing syllable-final velars.

Chapter 3 continues to explore results of the loss of phonological vowel length. I first treat the evolution of the seven-vowel system of Late Spoken Latin, and argue that reanalysis of the Latin Stress Rule led to vowel lengthening. Later developments lead to diphthongization of stressed open mid vowels in Old Spanish. I then show that geminate consonants are progressively simplified, with the sonorants now being affected. Reduction leads to /n, l/ in Galician/Portuguese, but palatal /(, (/ in Old Spanish, where merger with Latin /n, l/ would have resulted.

Chapter 4 shows that the listener may (mis)interpret one sound for a less marked one based on great acoustic similarity. In the development of Latin Cl clusters to Spanish, Galician and Portuguese -ch-, I argue that voicing assimilation yielded a cluster that was interpreted as [t(]. The Uniformity Condition is also reconsidered.

Chapter 5 summarizes the results of this study and offers several conclusions about historical sound change in Optimality Theory.

�ACKNOWLEDGMENTS



I’d like to thank the many people who have helped me get to this point and stay sane. These include former and current professors, friends, family and others.

From my undergraduate studies at Occidental College, I thank Betchen Barber, my first linguistics teacher, for communicating her passion for historical and general linguistics to me, and for sharing her contagious excitement for the field in general; Amy Williamsen, Robert Ellis and Alfredo Morales-Nieves for being excellent advisors and teachers of Spanish language, literature and culture; indeed, Alfredo encouraged me to apply to Georgetown, and has been a source of constant support throughout the past several years. Martha Bean, a family friend who used to babysit me, also encouraged me to attend Georgetown, and as a linguist may have planted the seed long ago for my current career. I am also grateful to my high school Spanish teacher, Cheryl Otte, for starting me down the road I’m on, and for cheering me along ever since.

From my time at Georgetown, I thank my professors of linguistics Héctor Campos, Ron Leow, Fernando Martínez-Gil, Alfonso Morales-Front and Tom Walsh; I am particularly indebted to Héctor for inspiring me in many ways, both linguistic and personal, and for being a great friend. I also thank Karen Breiner-Sanders, Michael Gerli and Cristina Sanz for encouragement and advice at several points; Professors Gary Vessels and Clea Rameh for teaching me Portuguese, and to them and Maria João Basílio for serving as informants at various stages of my studies. I am also grateful to Kathy Julien of Interlibrary Loan, without whose diligent work my progress undoubtedly would have been slower.

I particularly thank my fellow students Norma González-Catalán, Tracey Meltzer and Regina Morin—we’ve come a long way together; for additional moral support and general camaraderie I also thank Jinny Choi, Melissa Simmermeyer, Christine Glover, Carmen Nieto and José del Valle; thanks to the students in my Spanish classes for being supportive and for providing me with an outlet and break from my dissertation. To my friends outside of the university, particularly Tracey, Jen and Betsy, a heartfelt thank-you for helping me keep things in their proper perspective. For the same reasons, my three year-old cousin Nicholas has been a great joy.

Academically, I am grateful to the members of my dissertation committee, Alfonso Morales-Front, Tom Walsh and Lisa Zsiga for their helpful comments, criticisms and suggestions; they have all been instrumental in the development of my linguistic formation. I am also indebted to Lisa for suggesting and leading me through spectrographic analysis to support some of my intuitions.

I have received feedback from many people (apart from the members of my committee) at various stages of the writing of this dissertation; several in particular that I’d like to thank are Héctor Campos, Fernando Martínez-Gil, Regina Morin, Jinny Choi, José del Valle, Linda Lombardi, Jaye Padgett, Joe Pater, Laura Walsh Dickey, Ric Morris, Ken Wireback, and Randall Gess, in addition to attendees of several conferences. Needless to say, they are not responsible for the views presented here.

Lastly, my family has been a great source of encouragement and support: my parents David and Carolyn, my brother Kevin, my grandmother Smith, my aunt Nancy and uncle Nathan and their son Nicholas, I thank you all deeply.



�















To my family for your confidence in me 

as well as your constant support and encouragement



�TABLE OF CONTENTS

	Page



Definitions of Language Terms	xiii



Introduction 	1



Chapter 1:	Theoretical considerations	6



	1.0	Introduction	6

	1.1	Historical change	6

	1.2	Historical change in generative phonology	7

	1.3	Theoretical assumptions	10

	1.3.1	Optimality Theory	11

	1.3.2	Lexicalization and lexicon optimization in 

	Optimality Theory and previous models	18

	1.3.3	Moraic theory	25

	1.4	Previous OT approaches to variation and historical change	28

	1.4.1	OT approaches to variation	28

	1.4.1.1	Zubritskaya (1994)	28

	1.4.2.2	Anttila (1995)	30

	1.4.2	OT approaches to historical sound change	32

		1.4.2.1	Jacobs (1994, 1995)	32

		1.4.2.2	Hutton (1996)	33

		1.4.2.3	Gess (1996)	37

		1.4.2.4	Summary	37

	1.5	Directions for the present study	38

	Notes to Chapter 1	39

�Chapter 2:	The evolution of Latin vowel length and geminate obstruents	41



	2.0	Introduction		41

	2.1	Distinctive vowel length in Latin	42

		2.1.1	Vowel quantity in Latin	45

		2.1.2	The role of phonetics and the listener in eliminating 

	vowel length	49

	2.2	Consequences of the loss of contrastively long vowels	53

	2.3	The sonority hierarchy and *Long	55

	2.4	The rise of *C( in the loss of the moraic status of obstruents	61

	2.5	Summary and conclusions	70

	Notes to Chapter 2	72



Chapter 3:	The evolution of Late Spoken Latin /(, (/ and geminate sonorants	77



	3.0	Introduction	77

	3.1	The phenomena to be analyzed in the history of Hispano-Romance	77

	3.2	Reanalysis of the Latin Stress Rule: Consequences for 

		Hispano-Romance	80

	3.2.1	The effects of Stress-to-Weight in Hispano-Romance	81

		3.2.1.1	Vowel lengthening in Hispano-Romance	81

		3.2.1.2	Diphthongization of /(, (/ in Old Spanish	84

	3.3	Evolution of Latin geminate sonorants /nn, ll/ in Hispano-Romance 	91

	3.3.1	Simplification of /nn, ll/ in Galician/Portuguese	94

	3.3.2	Palatalization of /nn, ll/ in Old Spanish	94

	3.4	Summary constraints, rankings and classes of moraic segments in 	

		Hispano-Romance	100

	3.5	General summary and conclusions	103

	Notes to Chapter 3	106

	Appendix to Chapter 3:	Coarticulated nasal and lateral codas in 

	Andalusian and Caribbean Spanish	110

Chapter 4:	Comprehension, reinterpretation and the Uniformity Condition	115



	4.0	Introduction	115

		4.0.1	Data	116

		4.0.2	Previous accounts	118

		4.0.3	Principal issues of this chapter	122

	4.1	A unified approach	124

		4.1.0	Outline of the present analysis	124

		4.1.1	Analysis of Sp. ll, Gal./Ptg. lh 	125

		4.1.2	Analysis of Sp., Gal./Ptg. -ch-	134

		4.1.3	Analysis of Gal./Ptg. ch-	142

		4.1.4	Analysis of remaining data from medial position	145

	4.2	The listener as a source of sound change	150

	4.3	Summary and conclusions	152

	Notes to Chapter 4	155

	First Appendix to Chapter 4:  On the phonetic plausibility of Cl > t(	162

	Notes to first Appendix to Chapter 4	178

	Second Appendix:  Other cases of the ‘Uniformity Condition’	179

	Notes to second Appendix to Chapter 4	192



Chapter 5:	Summary and conclusions	193



References		197

DEFINITIONS OF LANGUAGE TERMS



I define here several language terms I will use in the dissertation. 

When I refer to ‘Latin’, in most instances I will mean the Latin spoken in the late Roman Empire and after its fall to the Visigoths and other Germanic tribes in the fifth century A.D.; other senses of the term ‘Latin’ will be explicitly noted (e.g., Classical Latin).

This Late Spoken Latin was not, however, a fully unified language, and it developed differently in the various regions of the Roman world. The spoken Latin that developed in Hispania, particularly between the fall of the Empire and the invasion of the Moors in 711, is here called Late Hispanic Latin. This variety subsequently gave rise to the various Ibero-Romance dialects. The term ‘Late Hispanic Latin’ is used to indicate the stage in the development of spoken Latin when what are now Galician, Portuguese, Leonese, Castilian (‘Spanish’), Aragonese and Catalan formed a more or less unitary language. ‘Hispano-Romance’ will normally be used to designate the stage when Galician, Portuguese and Spanish were fairly unified, though where noted it will designate phenomena that are common to more than one modern dialect. ‘Pre-Old Spanish’ or ‘pre-Galician/Portuguese’ will refer more specifically to the varieties of Hispano-Romance that immediately preceded the attested stages that followed, i.e., Old Spanish and Galician/Portuguese.

Lastly, throughout the dissertation I will employ the term ‘Galician/Portuguese’ to indicate the stage before Portuguese became distinct from Galician. After Afonso Henriques obtained the title of king from Alfonso VII of Castile and León in 1143, Portuguese evolved independently from Galician and Spanish. Documents that may strictly be called ‘Old Portuguese’ begin to appear at the end of the twelfth century (an 1192 division of inheritance). Documents in Old Spanish appear earlier (Glosas emilianenses, c. 950; Glosas silenses, second half of 10th c.). More recognizable Spanish texts appear in the twelfth century, such as the Auto de los reyes magos (toward the end of the twelfth century) and the Cantar de mio Cid (late 12th-early 13th c.). See Sampson 1980.

�INTRODUCTION



In this dissertation I will study the application to historical sound change of a constraint-based approach to phonology. I employ Optimality Theory (Prince and Smolensky 1993, McCarthy and Prince 1993a,b) in the analysis of the principal changes in syllable structure that developed from Latin to Spanish and Portuguese. I argue that historical sound change is driven by the incorporation of phonetic factors into phonology for reasons of lexicon and grammar optimization. I will show that the role of perception and reinterpretation by the listener is crucial in historical change as a means to achieve this optimization. We will see that reanalysis of underlying forms may have profound effects on the organization of the constraint hierarchy of the grammar, leading to the step-wise rise of markedness constraints versus faithfulness constraints.

To date there has been little research into historical Hispano-Romance phonology using this model, and this dissertation aims to help fill that gap. While offering an analysis of several classic historical phenomena, it also makes a contribution to the development of phonological theory and the emerging Optimality Theory (‘OT’), while advancing a novel model of language change.

Within a constraint-based approach, and one that intends to be universal, how is language change to be characterized? This is new ground, and only recently have researchers begun to apply OT to sound change (Jacobs 1994, 1995; Hutton 1996; Gess 1996; Green 1997—these are reviewed in Chapter 1). Jacobs and Gess investigate Old French, but lacking still at this point are in-depth treatments of the phonological history of both Spanish and Portuguese. Because this would in fact constitute an entire research program, in this dissertation I will limit myself to an exploration of the role of lexicon optimization in sound change and its effects on syllable structure.

I show that several characteristics that distinguish Spanish from Portuguese can be attributed to the divergent ranking of a limited number of constraints. We will see that the history of these languages is composed of a series of stages, each of which exhibits a specific constraint hierarchy. This must be understood in diachronic terms, not in serially derivational ones, which would be antithetical to the tenets of OT, which in its strongest form allows for only a single step from base to surface. That is, I propose a series of stages in the OT grammar, but these are to be understood as historical stages, not intermediate stages of a single synchronic grammar.

	To support these assertions, I present and motivate a series of phonological structure conditions (constraints) whose interaction and relative importance account for the historical changes addressed here. I show that slight reranking of these constraints, that is, variation in the relative importance of the constraints from one language to another and from one time period to another, elegantly and simply captures cross-linguistic variation in the syllable structure and phonological/phonetic forms of these languages. 

Likewise, several steps in the historical development of certain phenomena are best understood as resulting from effects of perception and (re�) interpretation by the hearer. Furthermore, several phonological processes and historical changes can be seen here as interrelated for the first time, a result of assuming the constraint-based approach employed in this dissertation.

Chapter 1 presents a discussion of the need for theoretical approaches to historical change in addition to traditional ones. Once the theoretical assumptions adopted here are introduced (Optimality Theory, lexicalization and lexicon optimization, and moraic theory and its relation to sonority), there is a discussion of previous OT approaches to variation and change and their relevance to the present study. Chapter 1 concludes with a brief discussion of the direction the present work will take.

Chapter 2 begins the analysis of the Hispano-Romance data. I show that reanalysis by the listener of previously phonetic differences leads to loss of vowel length distinctions in Late Latin. This will be argued to initiate far reaching changes that lead to the eventual recovery of systemic balance in the distribution of long segments. The step-wise climb of a constraint *C( (‘no moraic consonants’) leads to the reduction of geminate voiceless obstruents and the vocalization of the first segment in the clusters /kt, ks, lt, gn/. Also crucial here is the reanalysis of the Latin Stress Rule.

Chapter 3 continues to treat the effects of reanalysis by the listener of loss of distinctive vowel length. One major result is that the Latin Stress Rule is reanalyzed as a constraint requiring that stressed syllables be bimoraic; subsequent developments in pre-Old Spanish led to diphthongization of open mid vowels /(, (/. The other principal effect of loss of Latin vowel length is the step-wise rise of *C(, as seen in Chapter 2; here it continues to rise, resulting in simplification of the next-most sonorous elements, the geminate sonorants /nn, ll/. Previous loss of /-n-, -l-/ in Galician/Portuguese allowed for simplification of /nn, ll/ to /n, l/; in Old Spanish, however, the retention of Latin /-n-, -l-/ led to simplification-cum-palatalization, yielding /(, (/. An appendix to this chapter explores coarticulation of nasal and lateral codas in Andalusian and Caribbean Spanish.

Chapter 4 gives additional support for the proposition that the listener is key in effecting sound change. In this chapter, I offer an innovative account of another characteristic that sharply differentiates Spanish from Galician/ Portuguese, the development of clusters of voiceless consonant plus /l/. In addition to further cases of the lexicon optimization of added features to avoid violations of Dep, we will see that the listener may play another role as well. Here it is the acoustic similarity of marked [c((] that leads to reinterpretation by the listener as [t(]. I offer an OT reconsideration of the Uniformity Condition and suggest that it is important in leading to the reanalysis of certain Cl clusters as /t(/. Two appendices to Chapter 4 treat further several theoretical issues raised in the course of this dissertation: the first discusses the phonetic plausibility of the change [Cl] > [t(]. The second adduces additional phenomena in Hispano-Romance that may be best accounted for by appealing to constraint conjunction as an alternative to the Uniformity Condition. 

Chapter 5 briefly summarizes the principal results of this study that show that the role of the listener is crucial in effecting sound change. This chapter also gives several conclusions regarding historical sound change in Optimality Theory, including that consideration of phonetic factors and lexicon and grammar optimization are important in understanding historical change. 

�CHAPTER ONE

THEORETICAL CONSIDERATIONS



1.0 Introduction. I first present a discussion of the need for application of advances in theoretical phonology to historical change, in addition to traditional approaches (§1.1). Next, I discuss the conception of historical change in generative phonology (§1.2), and I follow this with a presentation of the theoretical framework and notions necessary to proceed with the analysis offered in this study (Optimality Theory, lexicon optimization, moraic theory; §1.3). I then review previous OT approaches to variation and change (§1.4). This chapter concludes with some comments about the aims of the present work (§1.5).



1.1 Historical change. How historical change should be characterized remains controversial. There are many open questions, in any framework, such as ‘Why do languages change?’, ‘How may these changes best be formulated or modeled?’, ‘Why are some changes absolute, while others seem to affect only a subset of the potential targets?’, and many others that are still open questions within any framework. Earlier investigation into Romance linguistics by such researchers as Diez (1874), Meyer-Lübke (1895) and Menéndez Pidal (1904), and more recently Lapesa (1986), Lloyd (1987), Malkiel (1963-4) and Penny (1991) was largely descriptive, and the data these authors collected, the observations they made, and the laws they formulated are still the fundamental foundations upon which current investigation must build. Malkiel (1963-4:144) acknowledges this, while at the same time recognizing that another step must be taken to reach another level of adequacy:



Romance scholarship, throughout the first decades of this century, has concentrated almost exclusively—to the extent that its spokesmen bothered to attack problems of phonology—on minute geographical delimitations and on the painstaking accumulation of shreds of historical evidence, neglecting—with rare exceptions—the equally urgent task of concomitant theoretical refinement. The collection of raw data must, of course, continue at undiminished pace, but the discussion of theoretical fundamentals underlying any profitable attempt at elucidating these facts can no longer be with impunity postponed.



1.2 Historical change in generative phonology. The advent of generative phonology coincides chronologically with the thinking propounded by Malkiel. Historical change in this period is now characterized differently; Hartman (1974:123) summarizes this shift in perspective well:



Kiparsky (1965) and King (1969)—with the impetus of Halle (1962)—have given us a theory of language change that differs from earlier theories in that it implies that language history is two-dimensional: that is, a historical grammar is not simply a list of sound-change laws in chronological order, but a diachronic series of synchronic grammars. Each synchronic grammar consists of a list of ordered rules, and historical changes include not only rule addition, but also rule loss, rule reordering, rule simplification, and restructuring of underlying forms. It is these additional types of change—principally rule reordering and simplification—that make phonological history different from synchronic phonology and thus interesting in its own right.



Harris (1969) and Hartman (1974) initiate this undertaking with specific regard to Spanish (and only peripherally for Portuguese). These authors elaborate a series of rules for the changes that differentiate Spanish from Latin. Later advances in generative phonology also had an impact on the treatment of historical change, such as Martínez-Gil’s accounts (1990, 1994) of a number of changes from Latin into Spanish (including the development of syllable and metrical structure, intrusive stop formation, velar vocalization, and lenition), applying different aspects of nonlinear phonology (autosegmental theory, metrical theory, underspecification, etc.). Each of these authors has made important contributions to the advancement of our understanding of both diachronic linguistics in general and of Spanish in particular. Unfortunately, there has been little research within the generative approach dedicated to the comparable study of Portuguese, and what there is has been synchronic, not diachronic (cf. Pardal 1977, López 1979, Girelli 1988, Wetzels 1991).

In recent years, growing dissatisfaction with the rule-based approach to generative grammar has come to a head. Ever since the inception of generative grammar there has been the need to posit constraints, filters or conditions alongside rules; the interplay among these has been problematic and has undergone much scrutiny. Another criticism has been that we ought to have observable evidence that the grammar is indeed a series of rules. In fact, we only have evidence for the output (what we actually orally produce), and only indirect or theory-internal evidence for the input (underlying representations) such as morphological alternations. 

These and other criticisms have led to the development of alternative frameworks in which constraints play the principal or only role, to wit: the Theory of Constraints and Repair Strategies (‘TCRS’, Paradis 1988, 1993); Harmonic Phonology (Goldsmith 1994); and Optimality Theory (‘OT’, Prince and Smolensky 1993). Of these, OT has gained the most followers in part because this purely constraint-based approach makes strong claims about the nature of constraints and the interrelation of languages via constraint ranking. 

At this point it is necessary to present an excursus on the nature of OT for those accustomed to traditional or nontheoretical frameworks. (The reader familiar with OT may skip to (5) below, where I present specific constraints upon which my analysis will rely.) After outlining the principal theoretical assumptions I adopt in this study, I shall return to the discussion of historical change. 



1.3 Theoretical assumptions. In this section I introduce the theoretical framework I will follow in the elaboration of the analysis of the historical phonology of Spanish and Portuguese. I first present a general discussion of Optimality Theory (§1.3.1), and then discuss lexicalization and lexicon optimization in OT and previous models (§1.3.2). Lastly, I discuss moraic theory and its relation to sonority (§1.3.3).



1.3.1 Optimality Theory. Optimality Theory (Prince and Smolensky 1993) posits that a grammar is a set of ranked ‘soft’ or violable universal constraints. A component called the Generator (Gen) produces a set of candidate output forms whose satisfaction of the constraint hierarchy (Con) is determined in parallel by the Evaluator (Eval). The optimal output form violates minimally the ranked set of constraints that define the grammar of the particular language under study. Put another way, a surface form may (and, indeed, will) fail to satisfy all the constraints of a language, yet still be optimal or preferable to others that violate higher-ranked constraints. These constraints are argued to be a part of Universal Grammar: what is language-specific is their particular ordering or the dominance relations that obtain between them. An OT grammar operates only on static representations rather than active derivations. That is, in its strongest form, OT assumes that an underlying form is mapped to its surface form in a single step, not that a form will undergo many intermediate stages to arrive at its final form.

The sample tableaux in (1) below illustrate how an OT grammar functions. The assumed underlying form is given in the upper left cell of the tableau and potential output forms are listed as candidates in the first column. Across the top of the tableau are the constraints whose relative importance is indicated by the ranking they are given; the more dominant a constraint the further left it appears in the tableau. Constraints separated by a solid line are strictly ordered: the constraint to the left dominates the constraint to the right. Constraints separated by broken lines are unranked with respect to one another; that is, there is no evidence to indicate that one constraint is higher-ranked than the other. An asterisk in a cell indicates a violation of the constraint that heads that column, and an exclamation point indicates that a violation is ‘fatal,’ that is, that this particular violation is the reason the candidate output is eliminated from consideration when compared to the optimal output. (, though not usually indicated in the OT literature, here signals that a candidate satisfies a relevant constraint. ( is used here to indicate the optimal candidate, i.e., the one that represents the correct surface or output form for the language.



(� AUTONUM �)	Sample tableau

(a)

/input form/�Constraint 1�Constraint 2��Candidate output 1�*!�(��Candidate output 2  (�(�**��

�(b)

/input form/�Constraint 1�Constraint 2��Candidate output 1�*�**!��Candidate output 2  (�*�*��

(c)

/input form/�Constraint 1�Constraint 2�Constraint 3��Candidate output 1  (�*����Candidate output 2��*�*!��

In (1a) Candidate output 1 violates Constraint 1, and because Candidate output 2 does not violate Constraint 1, Candidate 1 is eliminated from consideration. For (1a) then, Candidate output 2 is optimal, even though it incurs two violations of lower-ranked Constraint 2. In (1b) both Candidates violate Constraint 1, and the determination of optimality is effected by the satisfaction of Constraint 2. Here, Candidate 1 twice violates Constraint 2, while Candidate 2 violates it only once. Hence, the fatality of the second violation of Constraint 2 is indicated with ‘!’. Optimal Candidate 2 is indicated by (.

In sample tableau (c) the broken line that separates Constraint 1 from Constraint 2 indicates that a dominance relation between the two cannot be established (the ordering of such constraints in the tableau is therefore somewhat arbitrary). Consequently, the violation of Constraint 1 by Candidate 1 and of Constraint 2 by Candidate 2 are of equal standing, and it is the violation of Constraint 3 by Candidate 2 that eliminates this Candidate from consideration for optimality. Thus Candidate 3 is identified as the optimal candidate and is marked by the symbol (.

For the sake of conciseness and ease of reference, I summarize the basic tenets of Optimality Theory:



(� AUTONUM �)	Principles of Optimality Theory (McCarthy and Prince 1993a:5, adapted from Akinlabi 1994):

(a)	Universality: Universal Grammar provides a set of constraints Con that are universal and universally present in all grammars.

(b)	Violability: Constraints are violable, but violation is minimal.

(c)	Ranking: The constraints of Con are ranked on a language-particular basis; the notion of minimal violation is defined in terms of this ranking. A grammar is a ranking of the constraint set.

(d)	Inclusiveness: The constraint hierarchy evaluates a set of candidate forms that are admitted by very general considerations of structural well-formedness.

(e)	Parallelism: Optimal satisfaction of the constraint hierarchy is computed over the whole hierarchy and the whole candidate set. There is no serial derivation.



Additionally, Optimality Theory assumes that Universal Grammar is composed of these three components:



(� AUTONUM �)	Components of UG:

(a)	Con:	The set of constraints out of which grammars are constructed.

(b)	Gen:	A function defining, for each possible input i, the range of candidate linguistic analyses available to i.

(c)	Eval:	A function that comparatively evaluates sets of forms with respect to a given constraint hierarchy X, a ranking of Con.



According to Optimality Theory, then, Gen produces a set of candidate analyses consistent with a given input (e.g., lexical entry); Eval assesses the various candidate output forms according to the given constraint hierarchy, and the candidate that best satisfies or minimally violates the grammar’s constraint ranking is the ‘optimal’ candidate (i.e., the actual form of the language) (McCarthy and Prince 1993a:1-5).



I move now from a general explication of how an OT tableau works to the exemplification of several types of constraints that comprise an OT grammar. One important group of constraints that comprise the grammar of a language is the faithfulness family of constraints, which serve to regulate the relation of features and structures between underlying representations and their surface manifestations. Correspondence between the two levels is mediated via these ranked families of constraints:�



(� AUTONUM �)	Faithfulness constraints (abbreviated ‘Faith’; Correspondence version, see, e.g., McCarthy 1995):

(a)	Max (‘no deletion’; formerly Parse, ‘the surface form should maximally retain underlying features or segments’)

(b)	Ident(ity)-[F] (‘input and output segments have identical values for feature [F]’, e.g., [place of articulation], [consonantal], [voice])

(c)	Dep(endency) (‘no insertion or epenthesis’; formerly Fill, ‘output specifications should depend on underlying specifications’)



In addition to the family of correspondence constraints, which may be decomposed into constraints referring to specific featural specifications that may be independently ranked, I will also employ in my analysis the following constraints:



(� AUTONUM �)	Additional constraints employed in this dissertation:

	(informal definitions; further discussion and references will be given in the sections where these constraints are first employed)

(a)	Stress-to-weight (abbreviated ‘STW’; ‘a stressed syllable is bimoraic’; this is also called the Strong Rhyme Condition)

(b)	*Long-Vowel (abbreviated ‘*Long-V’; ‘no long vowels’; ‘long vowels are disfavored.’ (This will be made more precise in Chapter 2.))

(c)	*C( (‘no moraic (long or syllable-final) consonants’; ‘long or syllable-final consonants are disfavored’. (More accurately, *C( is shorthand for the family of constraints that determines which consonants may be moraic in a given language; this will be decomposed in Chapter 2.))

(d)	NoDiphthong (‘diphthongs are disfavored’)

(e)	*Long-[-ATR] (‘long lax vowels are disfavored’)



These are the principal constraints whose interaction I will argue accounts for the changes and variation addressed in this study. 



1.3.2 Lexicalization and lexicon optimization in Optimality Theory and previous models. OT and previous frameworks have had need to appeal to some kind of principle of lexicalization, though the motivation for this has varied greatly in each of the various approaches. I begin the discussion of this topic with the OT principle of lexicon optimization. 

This principle says that given the surface form of a morpheme and knowledge of the grammar, a learner will select the optimal underlying representation for that morpheme:



(� AUTONUM �)	Lexicon optimization (Prince and Smolensky 1993:192):

Suppose that several different outputs I1, I2, ..., In when parsed by a grammar G lead to corresponding outputs O1, O2, ..., On, all of which are realized as the same phonetic form ( -- these inputs are all phonetically equivalent with respect to G. Now, one of these outputs must be the most harmonic, by virtue of incurring the least significant violation marks: suppose this optimal one is labeled Ok. Then the learner should choose, as the underlying form for (, the input Ik.



Inkelas (1995) paraphrases this as follows: 

		[O]f all the possible underlying representations that could generate the attested phonetic form of a given morpheme, that particular underlying representation is chosen whose mapping to phonetic form incurs the fewest violations of highly ranked grammatical constraints.

This idea is not new to OT, though such a principle does run counter to the claim made in many traditional generative frameworks that underlying representation should be as underspecified as possible; maximal elimination of redundancy is encouraged in these models because the rules of the grammar are sufficient to generate the correct output forms of the language.

Under lexicon optimization in OT, however, underlying forms (inputs) may be fully specified; only alternating structure is unspecified, as Eval will consider optimal those candidate output forms with fewer violations of faithfulness constraints like Max and Ident. This has the effect of maximizing the harmony of the grammar, roughly defined as the minimization of constraint violations. In nontechnical terms, this means that a speaker mentally stores that which he or she hears produced; positing of a more abstract underlying form will only occur when there are phonologically or morphologically related groups of words whose shared segments vary only in certain features. Though this places a higher burden on lexical representation, it reduces that placed on the grammar.

This is similar in spirit, if not identical, to the Natural Generative Phonology tenet that lexical representations of nonalternating parts of morphemes are identical to their phonetic representations (e.g., Vennemann 1973, cited in Golston 1996, who concurs; see also Hooper 1976).

A pre-OT (i.e., generative) statement of this principle is given in Girelli (1988), in which he analyzes several segments in Brazilian Portuguese (e.g., s, l and n) whose realizations vary by context (for s, [s, z, (]; for n, [~, n]; for l, [l, w, j]). He assumes that speakers (beginning with children) adhere to the Neutral Ground Hypothesis, which he states as follows:



(� AUTONUM �)	Neutral Ground Hypothesis (Girelli 1988:116)

When a segment alternates for some features in different contexts, in the lexicon it is specified, with unmarked values for the features for which it alternates.



That is, where a segment alternates it is unmarked for those features for which it alternates (p. 157).

Turning to literature on child language, we find that full specification is the standard assumption, at least for the earliest stages of acquisition (Kiparsky and Menn 1977, Kiparsky 1970). Jaeger (1986) argues for the assumption that words are stored in a form close to their pronunciation. She states that “the most straightforward hypothesis about young children’s representations is that they are isomorphic with their pronunciations, with perhaps some mismatches due to production constraints” (p. 72). She concludes by saying that nearly all studies of speech production and perception indicate that something close to surface forms exist in memory and that words are stored with much redundancy, enabling access from a number of paths (p. 71). Likewise, Jusczyk (1997) adds that it is also assumed that specific characteristics of a given utterance are somehow removed during speech processing (e.g., intonation, voice quality, etc.), leaving a normalized lexical representation that is basically a phonetic description of the information heard in the utterance. 

While this increases lexical storage, it reduces the work of the grammar, an idea consistent with Bever (1975). Bever discusses the psychological reality of grammar, and proposes that once coordination of the outputs of perception and production systems is achieved, “the grammar need not play any direct role in on-line processing; that is, grammatical rules are not necessarily executed as steps during processing, nor does processing require computing the kinds of representations that are associated with derivations of sentences” (cited in Jusczyk 1997:194).

OT studies of child language like Hale and Reiss (1996a,b) and Smolensky (1996) (and references given in both) follow the assumption that children’s lexical representations are fully specified (though they are diametrically opposed in other aspects of their analyses). Yip (1995) agrees. 

The relevance of lexicon optimization for historical change should be obvious. When the listener hears an output form that differs from its underlying representation, it will consider storing that phonetic output in mental representation. This will occur if the output in question always occurs with the same phonetic form; lexicalizing it reduces faithfulness violations (Max, Ident or Dep) because whatever change might happen in fact always happens. Therefore, making that information part of underlying representation maximizes the harmony of the grammar by eliminating these faithfulness constraint violations.

This is very similar to Neogrammarian theory of phonological change, as reviewed in Kiparsky (1965, 1965/1982:1). He discusses Hermann Paul’s Prinzipien der Sprachgeschichte (1886), stating that phonological change takes place continually as articulatory representations are revised to match shifts in execution due to the natural tendency toward articulatory drift. This drift may occur provided that the resulting auditory deviation does not reach the level of conscious perception. 

For instance, the devoicing of final obstruents in German is learned via observation of alternations of the type bun[t]:bun[d]e; however, words like ab, ob, weg never alternate, so their final segment will always surface as voiceless (by devoicing). Consequently, succeeding generations may omit the specification [+voice] from the underlying representation of the final segment of these forms, bringing about restructuring in this part of the lexicon (Kiparsky 1965/1982:17). We will see many similar examples in the course of this dissertation. 

Indeed, this process is known as ‘lexicalization’ in traditional historical linguistics. That is, what for one generation of speakers is taken as a rule-produced variant is misinterpreted as a lexical item by younger speakers, who never make the inference of the underlying form of their elders. Lexicalization is, then, the loss of a more abstract underlying representation for the retention of the surface phonetic shape now entered as the primary lexical representation of the item (Maher 1980:113). 

This principle is adapted into OT under the term lexicon optimization. With regard to historical change, on the assumption that younger members of a linguistic community are important in spreading change, newer generations of listeners will lack evidence that a phonetic feature (or its absence) is due to a phonological process or alternation, and will consequently posit the surface form as a lexical item (or, faced with morphological alternations, the nonalternating structure common to the related forms). 

There is an interesting extension of this argumentation under the strict OT assumption that a grammar is composed of ranked violable constraints. That is, given an initial ranking of faithfulness and well-formedness constraints, not only does the phonetic output lead the listener to posit surface-true lexical items, it also leads the learner to demote (or not) constraints from their original ranking.� That is, for a constraint with an initially high ranking, the lack of phonetic evidence that it is violated will allow the listener to leave it in its original position. Likewise, when a listener does hear phonetic forms that violate a certain constraint, she will demote the constraint to allow for the grammaticality of the output form heard. I assume that newer speakers are not aware of a change in the ranking of constraints; instead, they learn what the final ranking of constraints should be based on the phonetic evidence. (Maher (p. 113) also argues that it is necessary to recognize the surface phonetic form as a theoretically relevant level). 

This is in large part what I mean in the Introduction by “historical change is driven by the incorporation of phonetic factors into phonology for reasons of lexicon and grammar optimization.”



1.3.3 Moraic theory. Following Hyman (1985), Itô (1989), Hayes (1986, 1989, 1995) and Zec (1995) (among others), I assume that the mora, a unit of syllabic weight, is the primitive subsyllabic constituent.� Thus, I assume that geminate consonants are moraic. Simple consonants are not moraic in onset position, but may be in syllable-final position (i.e., if coda consonants figure in stress assignment). I will assume here that simple and contrastive long vowels are underlyingly monomoraic and bimoraic, respectively. This is shown in the following chart:



(� AUTONUM �)	Underlying and surface moraic status of vowels and consonants:

	Short vowel	/V(/	[V(]

	Long vowel	/V((/	[V((]

	Short consonant	/C/	[C] (onset only)

	Short consonant	/C/	[C(] (coda, if weight by position)

	Geminate consonant	/C(/	[C(] (coda and onset)



Zec (1995) explores the relationship between sonority and moraicity. She argues that the best way to understand the moraicity of segments is through their sonority. That is, following the well-established observation (made by Saussure 1959, Clements 1990 and many previous researchers) that more sonorous segments occupy the peak position of the syllable (nucleus) and less sonorous ones occur toward the syllable margins (coda and onset), she argues that sonority constraints are imposed directly on prosodic structure (that is, moraic status), and immediately affect structure below this level (that is, segments).

According to this line of reasoning, the major class features that determine sonority are thus sufficient to determine potential moraicity. The major class features of segments and the corresponding sonority classes that result are these:



(� AUTONUM �)	Major class features of segments:

	[cons]	[son]

	vowels		�		+

	sonorants	+		+

	obstruents	+		�



(� AUTONUM �)	Major sonority classes (and, hence, classes of moraic segments):

	a.	[-cons]	=	vowels		(only vowels are moraic)

	b.	[+son]	=	vowels and sonorants	(vowels and sonorants are moraic)

	c.	—	=	all segments	(all segments are moraic)



To make further distinctions one would add features that contribute to sonority. For instance, to distinguish liquids from nasals the feature [liquid] (see Walsh 1995) could be added; Inkelas and Cho (1993:532) suggest that [continuant] or [+constricted glottis] may also be invoked on a language-particular basis to draw further distinctions in sonority ranking.

The sets of moraic segments that result from the above require at least moraic vowels. This is the case of Khalkha Mongolian and Yindiñ, which only permit vowels to be moraic. The next least permissive group of languages allow only vowels and sonorants, but not obstruents, to be moraic. Lithuanian and Tiv are examples of this type. The most permissive group of languages places no restriction on the sonority of moraic segments. Thus, in English and Arabic dialects (e.g., Cairene, Damascene), vowels, sonorants and obstruents may all be moraic. This is also the case of Latin. (Latin also has geminates, while English does not, at least underlyingly.)

I will explore further the implications of the relationship between sonority and moraicity in Chapters 2 and 3. I will show that this point is crucial in initiating the rise of *C( (‘no moraic consonants’). We will see that the development of Latin into Old Spanish and Galician/Portuguese is characterized by the progressive restriction on the type of sonority requirements imposed on moraic segments. Thus, while Classical Latin is of class (7c), Late Spoken Latin is of class (7b) and Old Spanish and Galician/Portuguese are of class (7a).



1.4 Previous OT approaches to variation and historical change. Now that the basic machinery of Optimality Theory has been introduced, in this section I briefly review several previous OT approaches to language variation and change. Since this is a relatively new area of application of OT, the number of works to be discussed is limited. The reader is referred to the original articles for more complete discussion and further references.



1.4.1 OT approaches to variation. 

1.4.1.1 Zubritskaya (1994). One of the earliest OT analyses of variation is Zubritskaya (1994), who treats the loss of palatalization assimilation in consonant clusters in Modern Russian. She explores the idea that whole families of functionally similar constraints interact in such a way that a change operates as a gradual weakening or strengthening of that family. Her conception of sound change is that it is restructuring of the constraint hierarchy, the reasons for which are not always clearly understood. In the case of palatalization assimilation she treats, the constraint requiring assimilatory spreading (Maximize Licensing in her account) is reranked below the entire family of constraints that militate against secondary articulation (that is, palatalization by having a secondary coronal articulation):



(� AUTONUM �)	    MaxLic. (

     *Dor	>>	*Lab	>>	*Cor

          |			    |		     |

       Cor		 Cor		  Cor



Given this fixed markedness hierarchy (that is, it is worse for dorsal segments to be palatalized than labials, and both are more marked than palatalized coronals), Zubritskaya argues that the directionality of the sound change of loss of palatalization assimilation is determined by the implicational relation described. She suggests that not only is the directionality of change natural (from more to less marked) but that it is the only direction possible. The speaker does not have to learn the directionality of a sound change with respect to functionally similar environments since the directionality is determined by the universal markedness ranking. Such markedness hierarchies, then, allow one to make explicit predictions about the possible directionality of a sound change. She suggests that optionality in the choice of output (that is, synchronic variation) is to be modeled via competition between a single constraint and a whole constraint family.

I make a similar argument in proposing that degemination of obstruents, syllable-final weakening and loss (Chapter 2) and simplification of /nn, ll/ (Chapter 3) are due to the step-wise reranking of *C( versus the faithfulness constraints.



1.4.1.2 Anttila (1995). Anttila (1995) discusses variation of Finnish genitives. His proposal is that both categorical and variable outputs, as well as statistical preferences for a given form over another, follow from syllable prominence, which he defines as a combination of stress, weight and sonority. Under his analysis, variation depends on how successfully these properties harmonize. That is, if a stem yields a very harmonic form it shows no variation, while if it yields several almost equally-optimal forms, variation arises.

He captures this insight in the following way: Given three constraints for a language A, B, C, and the rankings A >> B; A >> C, we really have only a partial ranking, since there is no ranking relation between B and C. This relationship may be represented as follows:



(� AUTONUM �)		

�A�B�C��a. Candidate 1�*�*!���b. Candidate 2   (�*��*��

(� AUTONUM �)

�A�C�B��a. Candidate 1   (�*��*��b. Candidate 2�*�*!���

It is important to note here that these two tableaux correspond to one grammar; this is in contrast to the situation given above in (1b) or (1c), in which we saw that when candidates tie with respect to some constraint the immediately dominated constraint continues to evaluate optimality and eventually determines a clear and unique winner. The difference is that in those cases it is assumed (that is, it has been shown in the grammar) that there is a total ranking of constraints, in which case categorical and unique results obtain. In the model proposed by Anttila, when no such total ranking has been established, multiple tableaux exist that correspond to a single grammar. In the case where there are more constraints whose rankings are underdetermined there will be more tableaux. A variable form is one that is optimal according to one of the tableaux thus constructed. Statistical preference is derived from the number of tableaux according to which a given form is optimal.

As Anttila states, partial ordering offers a new perspective on the hypothesis that variation is due to competing grammars in the community or individual; whether his model is of competing grammars depends on how a grammar is defined. If a grammar is defined as a total ordering of constraints then we have multiple grammars; however, if a partial ordering qualifies as a grammar there is a single grammar.�



1.4.2 OT approaches to historical sound change.

1.4.2.1 Jacobs (1994, 1995). Perhaps the earliest work on historical change in OT is by Jacobs (1994, 1995), who treats Old French. Jacobs (1994) studies lenition, while Jacobs (1995) discusses a change in syllable structure as well as the loss of the possibility of enclisis of object pronouns. In the first work, Jacobs characterizes lenition as the reranking of Parse and Markedness constraints (he calls the latter ‘anti-association’ constraints). In his account of the change in syllable structure and phonological enclisis he relies on a reordering of Alignment and Parse constraints. In addition, for the loss of certain word-final consonants he also employs NoCoda.



1.4.2.2 Hutton (1996). Hutton (1996) addresses historical change more directly. That is, he addresses historical change in OT from a general perspective, and does not invoke OT to account for a series of changes within a particular language. In other words, his is a metatheoretical discussion and treatment of phonological change (though he does cite individual cases of change in a language).

He begins with the Synchronic Base Hypothesis, stated below:



(� AUTONUM �)	Synchronic Base Hypothesis:

	All input candidates produced by Gen are based on the current output form. Earlier forms of the language are no longer available as underlying representations on which Gen operates.



This means that historical forms are not inherited genetically, but are eliminated from the lexicon. Put another way, it means that language change is not a matter of derivation, but of substitution of one input for another. Though Hutton does not explicitly state so, it also seems to imply that the listener stores the output form of one stage of the grammar as the input for changes that take place in the immediately following stage (cf. discussion above of the Neogrammarian approach to phonological change). For example, a form like MSp. leche [let(e] ‘milk’, is not derived synchronically from the form /lakt-/, though its Latin etymon is indeed lacte. This is because the phonological shape of the historical source is too far removed from the modern form, and so the historical form may not serve as its underlying representation. I adopt the Synchronic Base Hypothesis, and argue that it is necessary for a more intuitively satisfying understanding of several of the changes to be addressed.

As Hutton states, OT envisions grammar as a state, not a derivation. Although the constraint hierarchy is in a state of equilibrium, it may undergo reranking. For Hutton, the reranking of constraints does not drive historical change, but instead results from it. He suggests that while the hierarchy may be altered on the basis of random internal factors (which is the case he suggests for unconditioned changes), it is more likely to be altered on the basis of conditions on the output (that is, external factors). Possible alternations are given below:



(� AUTONUM �)	Alternations to the constraint hierarchy:

		a.	The promotion of constraints

		b.	The demotion of constraints

		c.	The creation of new connections between constraints

			A, B ( A >> B

		d.	The dissolution of connections between constraints

			A >> B ( A, B

		e.	The alteration of the dominance relationship between two 	constraints

			A >> B ( B >> A



The latter three are subtypes of (a) and (b), since they necessarily involve promotion or demotion of constraints. Type (e) has been denied by Cho (1995), who instead proposes a stage of free variation. If this is possible, it may be akin to the nonranking suggested above by Anttila in partially-ranked grammars. As he states, when the ranking of a constraint changes, it is often unclear whether this should be understood as the promotion of a lower-ranked constraint or the demotion of a higher-ranked one. I will argue that both promotion and demotion are possible. For instance, in the erosion of syllable-final consonants we will see that markedness constraints are promoted above faithfulness constraints (as in Green 1997; see below). Conversely, an example of demotion of constraints is found in the development of initial ch- in Galician/Portuguese, where I argue that the demotion of a constraint against complexity allowed for [*C(] to develop (later [*c((]), with concomitant reanalysis to [t(].

Hutton argues that conditioned language change should not be based solely on random changes in the constraint hierarchy, for this would seem to divorce such changes from the phonetic characteristics of the output.� To put Hutton’s terms another way, these changes are often if not always based on constraints that are grounded in functional motivation. He suggests that without some sort of restriction on the way one form replaces another (as with the Synchronic Base Hypothesis), sound change would be completely random. I will show later on that, at least for the changes discussed in this dissertation, this may be viewed as a case of lexicon and grammar optimization, in that phonetic output forms are as close as possible to phonological inputs, and that when modifications are made, they are reanalyzed by the listener to be the new input. This maximizes the harmony of the grammar because output forms that more closely match the input will incur fewer constraint violations.�

Hutton also argues that individual constraints may be demoted once the phonetic conditions on the output cease to be relevant. In other words, a constraint may become redundant. When this occurs such constraints are relegated to the lowest division of the constraint hierarchy, where what he calls the ‘unranked occulted constraints’ reside. Though I will not assume here that there are unranked constraints (this is a weaker view of OT, and the present work sheds no light on whether this move is necessary), I argue in Chapter 4 that demotion of this type allows for an explanation of the divergent outcome in Spanish and Portuguese of initial Cl clusters in Latin. I note also the parallel between this point and that given in the discussion at the end of §1.3.2 regarding the impact of lexicon optimization on the acquisition process.



1.4.2.3 Gess (1996). Returning to Old French, Gess (1996) is, to the best of my knowledge, the first dissertation to employ OT in explaining historical change. Gess analyzes certain changes in the development of syllable structure in French. To this end he employs NoCoda constraints, which he formulates in terms of Align-Right (that is, the requirement that certain features be aligned with the rightmost edge of the syllable). He shows that what determines the erosion of syllable-final consonants is the reranking of the distributional constraint on sonorants with respect to Parse constraints. While I do not employ Alignment constraints here, the gradual increase in the restriction of sonority with respect to the moraic status of consonants is due to the progressively lower ranking of Max (thus, higher ranking of *C().



1.4.2.4 Summary. This concludes the review of previous OT work done on historical variation and change.� These remarks have been somewhat brief, but given the limited research conducted in this area to date, I believe they give an accurate picture of the thinking of several current researchers on these matters. In the course of the dissertation I will explore many of the options they have suggested and present other ways of approaching sound change, and although we will not always reach the same conclusions regarding historical variation and change, I believe there are many shared insights that will provide fertile ground for future research.



1.5 Directions for the present study. Within OT, then, historical change and dialectal variation may be characterized as the reranking of one or more constraints on faithfulness, markedness or structure, as well as by the restructuring of underlying forms by the listener for reasons of markedness, perceptual similarity or lexicon optimization. In the chapters that follow I show how the principles of OT can be applied to the historical changes treated here to yield innovative analyses that overcome many of the shortcomings of previous approaches to these phenomena and that allow for several changes to be seen as interrelated for perhaps the first time.
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� Similarly, in the Theory of Constraints and Repair Strategies, much of the work of these faithfulness constraints derives from the following two principles:

	

(i) 	Minimality Principle:

	A repair must apply at the lowest phonological level to which the violated constraint it preserves refers. (Paradis 1993:222)



(ii) 	Preservation Principle:

	Preserve as much of the input as possible, according to the constraints of the language. (LaCharité and Paradis 1993:25).



� There is debate over the initial ranking of faithfulness and well-formedness constraints; see Hale and Reiss 1996a,b for critical discussion (in favor of the ranking Faith >> Well-Formedness). I believe that the general point remains valid regardless of one’s assumptions on this matter.

� Some phenomena that are elegantly accounted for by appealing to such a representation are restrictions on the minimal size or weight of a syllable or word, compensatory lengthening and total assimilation, stress assignment in weight-sensitive systems, antihiatic insertion, etc. For Romance, Morales-Front 1994b provides a mora-based account of diphthongization, Crowhurst 1992 analyzes diminutive and augmentative affixation allomorphy in Mexican Spanish, and Repetti 1989 discusses gemination in Classical and Late Latin and Modern Italian.

� While outside the scope of this dissertation, such an approach opens up an intriguing possibility in the analysis of variable Old Spanish forms such as cadnado ~ candado ~ cañado ~ caldano (< Lat. catenatu ‘chain’), pondrá, ponrá, porná (< /poner + á/ ‘s/he will put, place’), adnado ~ andado ~ adrado ~ alnado ~ anado ~ annado (Lat. antenatu ‘forbearer’, redondo ~ rodendo ~ rodedno ~ torrendo ~ torredno (< Lat. *retundu ‘round’), serondo ~ seruendo ~ zarando ~ seroño (< Lat. serotinu ‘late (of fruit)’), dadnos ~ dandos ‘2pl give us’, hazednos ~ hazendos ‘do to/for us’, espadla ~ espalda ~ espalla (< Lat. spatula ‘shoulder, back’), peydra ~ pendra ~ prenda (< Lat. pignora ‘garment’), and many others that show variability in outcome when certain segments are brought into contact. In the cases cited here we see, at the least, metathesis, assimilation, weakening, strengthening and intrusive stop formation. For an analysis of the cases involving metathesis, see Holt 1994.

� Changes of this type do appear to occur, being unconditioned sound changes. Hutton argues that these are due to more or less spontaneous alterations to the constraint hierarchy. He cites as an example the First Consonant Shift (Grimm’s Law) in Proto-Germanic, in which IE /bh, dh, gh/ > /(, (, (/, /b, d, g/ > /p, t, k/ and /p, t, k/ > /f, (, x/.

� This may perhaps be incorporated directly into the constraint hierarchy, rather than being a metatheoretical desideratum, by assuming a set of output-input constraints. Previous proposals have extended correspondence relations from input-output (see above) to output-output (mainly to deal with reduplication and allomorphy; see, e.g., McCarthy 1995, Burzio, 1997). The addition of output-input constraints, then, continues the cycle. (Input-input constraints, conceivably, would complete it). I leave further exploration of this suggestion to further research.

� There are two other very recent works which I have not been able to consult (aside from the abstract for each): Green’s 1997 dissertation also touches on historical matters, though its main concern is an examination of the prosodic structure of the closely related Goidelic languages Irish, Scots Gaelic and Manx. He suggests that phonological change happens when a constraint against a marked phonological pattern is promoted above other constraints. This seems similar in spirit to the approach taken by Zubritskaya, and is precisely what I claim drives the gradual elimination of all moraic consonants in Old Spanish and Galician/Portuguese.

Additionally, Reiss 1997 treats analogical change from an OT perspective. In his account, he invokes aspects of acquisition, the role of sociolinguistic diffusion and the nature of language change. He argues that a parsing-based account is superior to an output-output correspondence one because it offers a more constrained theory of grammar.






