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Abstract

Research projects in Optimality Theory tend to take a synchronic view of a par-
ticular generalisation, and set their standards for rigour in typological terms (see
for example Suzuki 1998 on dissimilation, Crosswhite 2001 on vowel reduction).
The goal of this thesis is to use Stratal OT to take a diachronic view of multiple
generalisations within the morpho-phonology of one language, namely Latin, with
the principal empirical aim of producing an analysis that is demonstrably true to
all the attested facts of the generalisations in question.

To that end, I have written PyOT, a computer program implementing the
OT calculus and a theory of phonological representations, which I use in this
work to model the histories of Lachmann’s Law, rhotacism and the phonologically
conditioned allomorphy of the -alis/aris- suffix as active generalisations within
the phonological component of the grammar. Appendix A gives the results of the
computer model applied to a dataset consisting of 185 attested Latin forms, which
suffice to illustrate the exact conditions of the generalisations in question.

I show that producing a complete analysis of the three generalisations I have
chosen to model entails analysis of other generalisations that interact with them,
including the treatment of the Indo-European voiced aspirates in Latin (which in-
teracts with rhotacism), and reduplication in forming perfect stems (which inter-
acts with Lachmann’s Law). Constraint rankings sufficient to model these interac-
tions, and consistent with the general conditions of the interacting generalisations
have been included in the model.

The intention is for this work to illustrate both the utility of formal phono-
logical theory in advancing hypotheses within historical-comparative linguistics,
and the potential of PyOT as a tool for producing Optimality-Theoretic models
of (eventually) a language’s entire phonology.
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Chapter 1

Introduction

1.1 Goals

This thesis seeks to demonstrate some of the ways in which modern phonological
theory and traditional historical-comparative reconstruction can complement each
other. It is my belief that theoretical abstractions from phonology, properly em-
ployed, can be used as a kind of “scaffolding”, from which it becomes possible
to advance more ambitious hypotheses about the sound and sound development
of dead languages than could otherwise be sustained without sacrificing empirical
rigour. Conversely, bringing to bear philological techniques of recovering as much
phonetic substance as possible from orthographic representations can provide a
valuable raft of data against which to test theories of phonology, helping us to do
as much as possible with the material we have on hand.

The danger in any analysis that crosses the lines between sub-disciplines is
that the grey area between the two will be used for nothing more than reasonable

doubt: that the author will hide the parts of the analysis that are questionable
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from the point of view of one discipline in the technical argot of the other, and
hope that those literate enough in the one to spot the problem will not notice
it due to their relative unfamiliarity with the other. I have, I believe, avoided
all temptations toward this strategy; instead, I intend this work to stand as an
example of linguistic philology and theoretical phonology reinforcing one another

while meeting their best and most exacting standards of scientific rigour.

1.1.1 On rigour
Comparative philology

The Neogrammarian hypothesis entails a standard of rigour that is well understood
in the practice of comparative reconstruction. “Economy” is the watchword: sound
changes must be regular, and not multiplied to meet the needs of a theory without
corroborating evidence. Unfortunately, economy is to a certain extent in the eye of
the beholder: for example, Bammesberger (1989) apparently felt it was important
to economise on the number of phonemes reconstructed for PIE, and so attempted
to argue that the evidence of Greek supported the reconstruction of only one
laryngeal; most philologists, however, took issue with his methodology, particularly
his assertion that the distribution of vocalic reflexes of his single laryngeal was
random (see Swiggers 1989 in the same volume, and the review article by Garrett
1991).

Though they may disagree on the proper application of the standard, however,
comparative philologists are united in taking a dim view of analyses which multiply
grammatical entities of any kind in a manner that does not seem plausible from

what is otherwise known about the language being studied (see e.g. the desiderata
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for an ideal theory listed in Willi 2010: 6-7).

It is into this niche, that of “what is known about the language being studied”
that I propose to fit insights from theoretical phonology. In this respect, I am in
one sense doing nothing new: There has been an ongoing dialogue between the
generative tradition and historical linguistics since at least the late sixties, with the
publication of Kiparsky (1965); Chomsky & Halle (1968) and King (1969)*. What
I believe has changed is that best practice in theoretical phonology, particularly
but not exclusively within Optimality Theory, has now achieved parity in terms

of empirical rigour with best practice in comparative philology.

Theoretical phonology

The potential for empirical rigour in Optimality Theory arises from its funda-
mental axiom that the constraint set (CON) is universal: instead of arguing that
observable patterns in the sound of a language are somehow present in the mind
of themselves (a la SPE), OT models a phonological generalisation as an emer-
gent property of the interaction between basic violable constraints on the form
of utterances produced by any speaker. These constraints are either available to
the child learning language as part of an innate faculty of Universal Grammar (as
assumed by Prince & Smolensky 1993), or can be relied upon to be discovered by
the learner as she monitors her own process of acquiring language by mimesis of
her elders (see Bermudez-Otero & Borjars 2006).

Regardless of how constraints make themselves available to the speaker, there

are explicit conditions on what constitutes a plausible constraint as proposed by a

1See e.g. Reis (1970); Wetzels & Jacobs (1988); Dresher & Lahiri (1991); Lahiri & Dresher
(1999) and the summary of the history of the field offered by Adamson & Ayres-Bennett (2011)
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linguist. For one, a well-formed markedness constraint should mirror an observable
implicational universal: the structure it penalises as marked should only be toler-
ated alongside a corresponding structure it does not penalise (see e.g. Kager 1999:
93-4). For another, it is promising to be able to observe that children acquire the
structure penalised by a proposed constraint later than the minimally different one
that is not (Kager 1999: 336). In general, a new constraint is much more expensive
to propose than a new rule, as it constitutes a hypothesis about the nature of the
phonology of all languages, and must be evaluated as such. This consideration is
made explicit by McCarthy (2002: 39-42), who observes that the gold standard of
practice for an OT analysis that introduces new constraints is factorial typology:
a formal examination of the behaviours predicted by the new constraint in every
possible permutation of rankings with respect to those constraints that already
exist. Best practice in OT, then, consists in offering a factorial typology for any
constraint that you propose de novo, and in general using only those constraints
to which the techniques of factorial typology have been applied.

If the approach I have just laid out constitutes best practice, then it must be
conceded that customary practice in the field is often less than optimal. Quite
apart from the fact that it is not uncommon for OT constraints to be defined ad
hoc for the purpose of analysing a specific phenomenon, OT makes no particular
claims about the theory of phonological representations it manipulates. This is
welcome in one sense, as it allows for OT to be tested as a possible solution
to any linguistic problem, or indeed to any problem which seems to call for a
heuristic function. However, the result is that OT phonologists tend to assume
the theories of representations most favourable to their own analyses, and the result

is fragmentation, with different communities of researchers producing OT analyses
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that rely on mutually incompatible assumptions about the nature of phonological
representations.

This in itself is no insurmountable hardship; we can simply let the competing
theories of representation stand or fall based on the accuracy of the predictions they
make with respect to attested data. Unfortunately, some theories of representation
are less formally rigorous than others, and their lack of formal rigour vitiates the
otherwise impeccable formal rigour of any OT analysis built on them.

In commenting on the lack of formal specification of linguistic analyses, Pullum
(1989: 138) proposes the following “non-negotiable [...] statements of intent, for

formal theories of grammar”:

(1) a. “The notion ‘structural representation’ must be effective. That is,
there must be an algorithm for determining whether some arbitrary
string, graph, or diagram counts as a structural representation
according to the theory.

b. “The notion of ‘rule’ (or ‘principle’ or ‘law’ or ‘condition’ or
‘constraint’ or ‘filter’ or whatever) must be effective. That is, there
must be an algorithm for determining whether some arbitrary string,
graph, or diagram is a rule (or ‘principle’ or ‘law’...) according to the
theory.

c. “The notion ‘generates’ (or ‘admits’ or ‘licenses’ or whatever) must be
effective. That is, there must be an algorithm for determining whether
some arbitrary structural representation is generated (or admitted or
licensed. .. ) by a given set of rules (or ‘principles’ or ‘laws’...).”

If we know nothing about the theory of representations, OT only clearly ful-
fils criterion (1c), in that the EVAL function provides a formally specified means
of selecting the optimal candidate, and thus the output, for a given input based
on the ranking of constraints. However, even this satisfaction of the condition

is incomplete: EVAL requires a set of candidates to compare, which is provided
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by the GEN function, a function which may in principle generate every possible
representation as a candidate. The definition of “every possible representation”,
of course, depends on the theory of representations satisfying criterion (1a). Then,
too, constraints, whose formal rigour is required by criterion (1b) must be defined
in terms of the theory of representations: a markedness constraint assesses viol-
ations when particular representational structures appear in a candidate, and a
faithfulness constraint assesses violations when the input and the candidate differ
in some respect specified in terms of their structure. Clearly, therefore, the ana-
lytical rigour of an OT analysis stands or falls according to the rigour with which
its theory of representations is defined.

A theory must satisfy the criteria in (1) a fortiori if that theory has been
implemented as a computer program. This fact forms a part of my rationale for
performing my analyses of historical phenomena using a computer program. The
exact nature of the theory of representations and OT calculus I have implemented

is described in §1.2.

Modelling phonological change

As I have said above (p. 7), I believe phonological theory has usefulness in com-
parative reconstruction in answering the question “Is this sound change I have
proposed a possible one, given the facts of the language in which it takes place?”

Answering this question in OT terms requires us to complete three tasks:

(2) a. Gather pairs of forms, either attested or reconstructed, which
represent the state of the language before and after the change took

place.

10
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b. Propose constraint rankings and inputs that generate the correct
outputs for each of the proposed diachronic stages, before the change

and after.

c. Compare the “before” and “after” grammars and lexica, assessing the
changes necessary to move from one to the other for plausibility of
acquisition from one generation to the next. In particular, can the
outputs of the “before” stage plausibly prompt a generation of

learners to acquire the inputs of the “after” stage?

The proper approach to data gathering will be discussed below (p. 15). For the
present, it suffices to point out that a comprehensive set of data is necessary to
produce a maximally rigorous account of a given change. Ideally, we should gather
not only every available example of the change, but also every apparent exception
to the rule (if any), and at least a representative set of forms we do not expect to
show the change whose phonological representations are minimally distinct from
the forms that do show it.

Identifying the outputs we expect to find is usually straightforward: unless the
forms concerned are affected by other sound changes we are not attempting to
model, the output will simply be identical to the attested form. Even in this case,
however, we must remember that the attested forms themselves are orthographic,
and our hypothetical output must be specified in phonological terms. This neces-
sitates hypotheses about the phonology of the language under study, which must
be made and tested before the analysis can begin.

There are two possible dimensions along which the “before” and “after” gram-

mars may differ: the constraint ranking may change, and/or the input may change.

11
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Jacobs (1995) points out that these possibilities map neatly onto the two classic
possibilities for language change with phonological consequences: regular, Neo-
grammarian-style sound change and lexical analogy.

To assess the plausibility of a constraint re-ranking, there are two possible in-
dices. One is theory-internal: how great is the difference between the two rankings?
Is the change simply a matter of swapping the places of two adjacent constraints
in the ranking, or moving one constraint from one ranking “slot” to another, or
some other change that can be considered to be a quantum leap? The other in-
dex is perhaps more compelling: can the “after” ranking plausibly be acquired by
learners given the output of the “before” ranking as a stimulus?

This index may be the more plausible because it can potentially be evaluated
by a formal algorithm: Tesar & Smolensky (1998) provide a formal model of
how an OT grammar can be acquired: by applying their Error-Driven Constraint
Demotion algorithm to the output of the “before” stage, it is possible to evaluate
the likelihood that the “after” generation might acquire a given constraint ranking.

One factor we have thus far not taken into account is the interaction between
phonology and morphology. It has repeatedly been observed that phonological
generalisations often behave in unexpected ways when morpheme boundaries in-
tervene in their environments, and furthermore it has often been observed that,
taking a diachronic view, the longer a generalisation has been part of a phonology,
the more likely it is to underapply at morpheme boundaries (Bermidez-Otero
2011). We will deal with this life cycle of phonological processes in full in chapter
2, in which I illustrate that the diachronic progress of Latin rhotacism is exactly
that which we would expect given the theory of the life cycle. In the meantime,

I should note here that my analyses will employ Stratal Optimality Theory, a

12
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version of OT that makes the life cycle an explicit part of its architecture.

Stratal Optimality Theory (Stratal OT: Kiparsky 2000b) retains the basic the-
oretical architecture proposed by Prince & Smolensky (1993): the phonology maps
an input onto an output by evaluating an exhaustive candidate set against a trans-
itively ranked hierarchy of constraints, and selecting as output the candidate whose
violations are least expensive. Where Stratal OT and Classic OT differ is in their
approach to opacity and the morphology-phonology interface.

Stratal OT accounts for the fact that some phonological processes are sens-
itive to boundaries by re-introducing a very limited degree of serialism into the
generation of outputs. The derivation of an output from an input, in Stratal OT,
involves three, and only three, Optimality-Theoretic co-phonologies: the stem-
level, the word-level and the phrase-level. If a given input contains a stem-level
domain (which is defined idiosyncratically from language to language), the ma-
terial in the stem-level domain is passed as input to the stem-level co-phonology;
the material in the prosodic word is then concatenated with the output from the
stem-level, and passed through the word-level co-phonology, and finally the out-
puts from the word-level co-phonology for each prosodic word are concatenated
together and passed as input to the phrase-level co-phonology, which produces the
whole utterance as its output.

Like its predecessor, Lexical Phonology (Kiparsky 1982b,c), Stratal OT incor-
porates the life cycle of phonological generalisations into its basic architecture:
as analogy causes the domain of a phonological process to shrink, generations of
learners acquire constraint rankings at progressively higher strata of the gram-
mar (Bermudez-Otero 2003). We may therefore have to reckon with not one but

three constraint rankings in any given generation’s phonological grammar, and we

13
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should consider it a plausible change for a generation to acquire the same constraint
ranking as its elders, but at a higher level of the grammar.

In assessing the plausibility of an input restructuring, that is to say of an
analogy, we are faced with the same question as for a constraint ranking: given
the output of the “before” grammar as a stimulus, how plausible is it that the
“after” generation will acquire the input hypothesised? In general we expect that
the output of the “before” grammar will be adopted as the input of the “after”
grammar, however, another input may be acquired if it would be a better fit
for patterns in the underlying representations (see Tesar & Smolensky 1996: 41,
Kiparsky 2000a: 15). We shall see practical examples of this in the final stage of

the life cycle of Latin rhotacism and in the case of liquid dissimilation (chapter 2).

Choice of phenomena

The standard aim for an OT analysis with respect to empirical rigour is typological:
it is common for an OT research project to focus on one kind of phonological
generalisation, and show that a given constraint set is capable of modelling every
variant of it that is found to be attested (see, for example, Suzuki (1998)’s typology
of dissimilation phenomena, or Crosswhite (2001)’s study of vowel reduction). The
emphasis on factorial typology and the universality of CON within OT makes this
a natural focus for research within the theoretical paradigm, but concentrating
on typological studies of specific phenomena to the exclusion of all else causes an
important question to go relatively unaddressed: to what extent is OT capable of
serving as the theoretical basis for a model of an entire grammar?

In order to address this question within the constraints of time and scope im-

posed by the nature of this project, I have chosen three phonological generalisations

14
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from the history of Latin: the first is rhotacism, the tendency for intervocalic s
to become r; the second is the phonologically-conditioned allomorphy of the suffix
-alis/aris-, which interacts with rhotacism in forms like floralis ‘floral’; pluralis
‘plural’. The third is Lachmann’s Law, which never directly interacts with the
other two, but whose history, I will argue, must overlap with them to a certain
degree. In the ensuing chapters, I will demonstrate and explore the unforeseen
consequences that can arise when the attempt is made to account for the full
extent and history of each of these generalisations within the same model.

Doing full justice to the generalisations I have chosen requires gathering a
relatively large amount of data, representing every condition on the environment
of the generalisation as it progresses through the life cycle. The size of the data
set almost demands an automated analysis if exhaustive candidate sets are to be
generated and evaluated for each datum, so I have couched my theoretical analyses

in terms of a computer model.

Data gathering

Recent developments in the availability and power of information technology re-
sources in linguistics have led to a qualitatively significant increase in the potential
for empirical rigour. Keynote speakers at the annual meetings both of the Lin-
guistic Society of America and the Linguistic Association of Great Britain in 2011
have remarked on this. In his valedictory address as President of the LSA, David
Lightfoot spoke of a “unique moment in the history of science” precipitated by

the ready availability of “cyberinfrastructure”?. In his Henry Sweet Lecture at the

2January 9th, 2011; slides available at http://www.lsadc.org/info/documents/2011/
annual-meeting/lightfoot.ppt, last accessed 15th February 2012

15
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2011 LAGB meeting, Mark Liberman spoke of “the coming golden age of speech
and language science”, and averred that “new analysis techniques and inexpens-
ive computation, constitute an extraordinary new scientific instrument, a modern
equivalent of the 17th-century invention of the telescope and microscope.”?3

The practical consequence of these observations for present purposes has been
that quantitative data, be it derived from experiments or corpus studies, is now a
sine qua non of empirical credibility in linguistics.

There has been another consequence for the proposal of theoretical analyses,
one that gains particular point in OT: sufficient computing power to generate and
evaluate candidates can now be found on almost every linguist’s desk, and high-
level interpreted programming languages make it possible for one to be a linguist
by the majority of one’s training, and learn enough about programming to test
one’s theories computationally almost in one’s spare time.

I have endeavoured to take full advantage of the opportunities the availability
of computing technology affords: as I mentioned above (p. 9), a theory must have
formal rigour of definition if a computer can be programmed to implement it. I
have therefore written a computer program that implements a theory of phono-
logical representations, and applies the OT calculus to them. This has proven
necessary because the enhanced standard of rigour that is called for by the wide
availability of corpora almost demands a way of automating the analysis of the
data gathered from them.

In studying language change using written data from ancient languages, exper-

imental methods are of course inapplicable, but the other pre-requisite for “golden

3An abstract of a similar lecture can be found at http://ling.umd.edu/events/archive/
125/.

16
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age” rigour, data gathered from corpora, still applies. We will see in chapter 2
that a corpus study has already shown that the facts of Latin liquid dissimilation
are more nuanced than those that appear in the handbooks (Cser 2010), with the
effect that an OT analysis relying on the textbook descriptive accounts that has
already been proposed (Suzuki 1998) must in fact be wrong.

In the analysis of the mini-corpus I have built, which contains 185 examples
of the phonological generalisations I have chosen to address, each of which must
be evaluated against multiple iterations of the OT algorithm, the need for an
automated analysis makes itself felt. To conduct this analysis, I have designed a
computational OT machine with a fully-specified theory of phonological repres-

entations, which I will now describe.

1.2 Method — computational phonology

PyOT, my implementation of OT, is so named because it is written in Python,
a widely available interpreted programming language. The choice to use Python
was based on a number of considerations:

In the first place, Python is regarded as being comparatively easy to learn,
which has made it possible for me to develop PyOT in it rapidly and, I hope, will
make it possible for other linguists who are so minded to learn Python and help
develop PyOT to encompass more analyses in the future.

In the second place, Python programs are cross-platform: a program written
in Python under MacOS, for example, will run equally well under Windows or
Linux, without modification.

Finally, Python, like many other languages, implements the object-oriented

17
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programming model (OOP). OOP is a framework that encourages the program-
mer to model the memory state of his/her program in terms of objects—of abstract
constructs with which particular pieces of information that the program stores are
associated. This metaphor is a useful one for computational phonology: phono-
logists are accustomed to thinking of syllables, feet, and other units of prosodic
structure as abstract objects, so PyOT’s theory of representations builds on that
mode of thinking.

The source code of PyOT and programs to demonstrate it are provided as
part of the accompanying software. When I make explicit reference to a Python

function or object in the source code, I will use typewriter-style type.

1.2.1 Theory of representations
Distinctive features

The inventory of features that PyOT’s theory of representations employs is taken
from the Featurally Underspecified Lexicon (FUL) model (Lahiri & Reetz 2010).

The geometry of features in FUL is as follows:

18
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(3) Feature geometry in FUL:

ROOT
[CONSONANTAL|/[VOCALIC]
[SONORANT]/[OBSTRUENT]

[NASAL)
LARYNGEAL
/\ [LATERAL]
[VOICE]  [SPREAD GLOTTIS]

[STRIDENT]

[RHOTIC]

CONSTRICTION
[PLOSIVE] [CONTINUANT]
PLACE

ARTICULATOR TONGUE HEIGHT TONGUE ROOT
[LABIAL] [CORONAL] [DORSAL| [RADICAL| [HIGH] [Low] [ATR] [RTR]

(Lahiri & Reetz 2010: 46)

The pairs [CONSONANTAL|/[VOCALIC] and [SONORANT|/[OBSTRUENT] are mu-
tually exclusive and obligatorily specified: to be well-formed, a segment must be
specified as either [CONS| or [VOC], not both (and not neither). This makes these
feature pairs equivalent to e.g. [tcons| and [+obs] in SPE, as SPE segments are
assumed to be specified 4+ or — for every distinctive feature (Chomsky & Halle
1968: 64-69). All other features in FUL are privative: either a segment is spe-
cified for a given feature or it is not. The pairs ([ATR], [RTR]) and ([HIGH], [LOW])

are also mutually exclusive; a segment cannot be specified for both members of

19



§1.2.1

either pair. Unlike [CONSONANTAL]/[VOCALIC] and [SONORANT|/[OBSTRUENT],
however, a legal segment can be specified as bearing neither feature.

It should be noted at this point that this is not an attempt to implement the
Featurally Underspecified Lexicon itself: we will not be assuming in our model that
segments are underspecified for default features such as [CORONAL] (cf. Lahiri &
Reetz 2002, 2010). Rather, I have chosen to employ the FUL system of distinctive
features because it represents a deliberate attempt on the part of its authors to
apply Occam’s Razor to feature theory as fully as possible. In the first place,
the inventory of features is explicitly kept as small as possible while remaining
powerful enough to encode constrasts between phonemes in any language in the
world (Lahiri & Reetz 2010: 46). The fact that features are privative also limits
multiplication of entities, as there are only two possible settings for any given
feature, rather than the settings +, — and (not specified) that a binary system
potentially allows for. This choice of distinctive feature systems is made so that
the model will test, among other things, the claims of economy that the feature
system makes, without attempting to implement the broader theoretical claims of
FUL.

Segment objects in OT.representations inherit from the built-in datatype
that Python provides to model sets. They are defined as sets of strings corres-
ponding to the features the segment is specified for. There is also a function
OT.representations.possibleSegment, which takes a Segment object as its ar-
gument, and checks it for well-formedness according to the conditions in FUL
described above: illicit specifications with respect to the feature pairs ([CONS],
[voc]), ([oBs, soN]), ([HIGH], [LowW]) and ([ATR], [RTR]) cause the function to re-

turn False, indicating that the segment is impossible according to FUL. False is
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also returned if any of the strings in the Segment does not correspond to a feature
in the FUL inventory.

The possibleSegment function is provided so that the GEN function can rule
out ill-formed candidate segments before attempting to build any higher-order

4. The function is kept separate from the definition

prosodic structures on them
of the Segment class, however, so that other distinctive feature systems can be
modelled. From the point of view of the Segment object, and of the functions that
encode constraints in PyOT, the members of a Segment set are simply strings, to be
compared with one another and manipulated using Python’s normal functions. As
a result, changing the inventory of features, or modifying the well-formedness con-
ditions on segments arising from feature geometry, requires only minimal changes
to the program.

Segment objects also have an indices property, which is used for computing
violations of correspondence constraints. For example, when evaluating an in-
put/candidate pair with respect to IDENT-[RHOTIC], the function Ident looks for
pairs of segments in the input and output that have the same value for indices-
[’I0’], and assigns a violation if they have different specifications for the feature
[RHOTIC].

For the purposes of general syllabification, as well as for the evaluation of
constraints enforcing sonority sequencing, it is necessary for the theory of repres-
entations to be able to assess the sonority of a Segment object. The approach I
have taken is to add a function gradeSonority to the module. gradeSonority

assigns a numerical score to a given Segment object based on its FUL features,

according to the following formula:

4We will discuss methods of filtering the output of Gen further below (p. 40)
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(4)  Sonority scoring algorithm for PyOT with FUL features:

a. Start with a base score of 4.

b. For each of the following features, if it is present in the segment,
deduct 1 from the score: [CONSONANTAL, OBSTRUENT, LATERAL,

RHOTIC, HIGH]

c. If the segment has the feature [vocALIC| add 1 to the score. If it also

has the feature [LOW], add 1 again.
d. If the segment has the feature [SONORANT], add 2 to the score.

e. If the segment has the feature [PLOSIVE], deduct 2 from the score.

This results in the following mapping of feature complexes to sonority scores:
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(5)  Sonority scores assessed by PyOT, listed by segment class:

Segment class Features Score
plosive [CONS, OBS, PLOS] 0
fricative [CONS, OBS, CONT] 2
nasal [CONS, SON, PLOS, NAS| 3
liquid [CONS, SON, LAT] 4

[CONS, SON, RHO] 4
semivowel [CONS, SON] 5
high vowel [VOC, HIGH] 6
mid vowel [voc] 7
low vowel [voc, Low] 8

Contrastively long segments (geminate consonants and long vowels) are mod-
elled as sequences of two identical Segment objects, which have the same indices
property. This allows for long segments to be treated as equivalent to any other pair
of segments when the situation calls for it (e.g. when computing syllable weight,
or dealing with heterosyllabic geminate clusters), or treated as a single, inalterable
segment when that is necessary (e.g. when changing the featural specification of

the segment in order to generate a violation of IDENT).

Syllables

All prosodic categories in OT.representations inherit from Python’s built-in
list datatype, a type that serves as an all-purpose container for ordered sequences
of objects. A Syllable object representing a syllable such as [,bat], then, is from

the computer program’s point of view a sequence of three Segment objects rep-
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resenting /b/, /a/ and /t/ respectively. Syllable objects also have considerable
internal structure, however.

To begin with, there are three attributes Syllable.ons, Syllable.nuc and
Syllable.cod, which are lists representing, as their names suggest, the onset, nuc-
leus and coda of the object respectively. The object also provides a hierarchize
function, which assigns the segments within it to the ons, nuc and cod, depending
on their sonority. It proceeds by looking for the leftmost Segment object in the
syllable that has a sonority score of 5 or above (i.e. is a vowel). This Segment is
assigned to the nuc attribute, as are Segments following it until one is found whose
sonority drops below 5. Thereafter, Segments are assigned to the cod attribute.
All Segments preceding the first vowel are placed in the ons.

If no Segment with a sonority score above 5 is found, hierarchize looks for
the leftmost pair of two sequential Segments in the Syllable object such that the
second Segment has a lower sonority score than the first. The cod is then taken
to begin with the second Segment, and the first is assigned to the nuc, as are
Segments immediately preceding it that are of equal sonority, if any.

This function gives the following results in the cases of the syllables [,bat],

[sbalt], [,bait] and [,blt]:
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(6) Schematic of the object OT.Syllable(’bat’):

o
R
O N C
| |
b a t
CONS vOC CONS
OBS SON OBS
LAB LOW COR
PLOS PLOS
VOI
Sonority: o 8 0

(7)  Schematic of the object 0T.Syllable(’balt’):

g
R
O N C
| | |
b a 1 t
CONS VOC CONS CONS
OBS SON SON OBS
LAB LOW COR COR
PLOS CONT PLOS
VOI LAT
Sonority: o 8 4 0
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(8)  Schematic of the object OT.Syllable(’bait’):

o
R
O N C
| | |
b a I t
CONS vOC VvOC CONS
OBS SON SON OBS
LAB LOW COR COR
PLOS HIGH PLOS
VOI
Sonority: o 8 6 0

(9) Schematic of the object 0T.Syllable(’blt’):

o
R
0O N C
| |
b | t
CONS CONS CONS
OBS SON OBS
LAB COR COR
PLOS CONT PLOS
VOI LAT
Sonority: o 4 0

In this way, hierarchize captures the facts about sonority sequencing that

seem to be genuinely universal, namely that a vowel will always be in the nucleus

of a syllable in which it appears, and that absent a vowel, the highest-sonority
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segment occupies the nucleus, as best it can without altering the contents of the
syllable to which it is applied. Further, more nuanced, restrictions on the sonority
of syllables are assumed to be part of the individual language’s phonotactics, and
so are implemented by the ranking of sonority sequencing constraints.

In cases where there are multiple vowels in the syllable, hierarchize will
always select the leftmost one to be the syllabic nucleus, regardless of the sonority

score of any Segment following it:

(10) Schematic of the object 0T.Syllable(’baltik’):

o
R
O N C
| | | | |
b a 1 t I k
CONS VOC CONS CONS vOC CONS
OBS SON SON OBS SON OBS
LAB LOW COR COR COR DOR
PLOS CONT PLOS HIGH PLOS
VOI LAT
Sonority: o 8 4 0 6 0

The module also makes provision for a Segment to be in a Syllable object,
but not in the syllable’s ons, nuc, or cod attributes. This is used to account for
cases in which certain segments are apparently exempt from sonority sequencing,
as with English coronal fricatives in e.g. /stay/, /siksBs/ etc. (see Cruttenden
2001: 240ff.). A Syllable object representing the word string in PyOT looks like

this:
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(11) Schematic of the object 0T.Syllable(’strig’):
o

N
|
S t 1 I Y
CONS CONS CONS vOC CONS
OBS OBS SON SON SON
COR COR COR COR DOR
CONT PLOS CONT HIGH PLOS
STRID RHO NAS
Sonority: 2 0 4 6 3

This approach to modelling edgemost segments of this kind has the side-effect
that non-parsed coda segments also do not “make position”, that is that a segment
has to be parsed into the cod of a Syllable whose nucleus consists of a light vowel
for the Syllable to count as heavy. This is because the weight of a Syllable is
computed by the getMoraCount function, which simply returns the sum of the

number of segments in the nuc and the number of segments in the cod.

Feet and higher categories

Like Syllable objects, the Foot, ProsodicWord and ProsodicPhrase objects
in PyOT’s theory of representations are subclasses of the built-in 1ist datatype,
that is to say that they represent ordered sequences of the objects contained within
them. They also have an optional head attribute, which may be set to the index of
the most prominent member of the object. So, in the Foot object representing the

sequence ('ko.la), the head attribute will be 0, as indices in Python are counted
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from zero, so the Oth element of the object is the syllable [,ko], which is the head
of the foot. In the right-headed equivalent, (ko.la), the head attribute would be
1.

By the same token, the distinction between primary and secondary stress is
captured by the assigment of the head attribute of the ProsodicWord. The rep-
resentation of [,(-ko.la)('bet)], for example, consists of a ProsodicWord object
containing two Foot objects. The head of each of the Foot objects is 0, as the
first syllable is prominent in each. The head of the ProsodicWord object is 1,
as it is the second (counting from zero) of the two Foot objects that is the more
prominent.

No explicit checks are performed by the representations module itself on
the kinds of objects that are put inside any of the objects representing prosodic
categories. It would be possible, for example, to construct a ProsodicWord that
contained a ProsodicPhrase that contained a ProsodicWord, an illegal structure
from the point of view of phonological theory. This is prevented from happening
by the implementation of GEN in the 0T.gen module, which is so designed as to
build only valid prosodic structures (see page 40). The convenience functions used
to construct inputs from transcriptions entered by the user are also specified so as
to output only well-formed structures (see page 32).

This creates the potential for the model to be extended: if it is found necessary
for a new type of object to be dominated by a ProsodicWord, for example, it
will be necessary only to define the datatype for the new object, and add to the
gen module so that GEN generates objects of the new type in the appropriate
position. The goal is for extension of the model to be possible with a minimum of

modifications to the existing code.
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This design choice allows syllables that are not parsed into feet to be modelled
without further ado: Syllable objects can appear within a Foot, or within a
ProsodicWord, or within any other object. The code within the gen module that
generates foot structure is designed to generate candidates such that any given
Syllable may appear within a Foot or a ProsodicWord, representing parsed and
unparsed syllables respectively.

To illustrate these objects in use, the following is the structure PyOT builds for
the sentence meet many a cat /[o[,('mizt)][, ('me.ni)o][,(keet)]]/, in which sentence

stress is assumed to fall on the word cat:
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(12) Schematic of the object 0T .Utterance (u" (mizt) | (’me.ni)e| (Cket)||")

0]
W W Wy
o O Ow Ow o
/\R R R R R
O N C 0O N O N N O N C
m I t m € n I ) k x t
CONS voC CONS CONS vVOC CONS vocC VOC CONS vocC CONS
SON SON OBS SON SON SON SON SON OBS SON OBS
LAB COR COR LAB COR COR COR DOR COR COR
PLOS HIGH PLOS PLOS PLOS HIGH PLOS LOW PLOS

NAS NAS NAS
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One final datatype that needs to be mentioned is that of Utterance objects.
This type also subclasses 1ist, and is designed to contain objects of all the other
types described in this section, and serve as the basic type for inputs and outputs
of the OT machine. It offers various convenience functions for inspecting the
structure of the utterance it represents, and for specifying its constituent structure

based on a transcription input by the user.

Convenience functions

As we have seen in the preceding section, a phonological representation appears
to PyOT as a kind of sequence, containing other sequences which may themselves
contain either other sequences of similar kinds, or sets of features corresponding
to segments. The “native” form of such an object, from Python’s point of view,

looks like this:

(13) Output of the statement print

OT.Utterance(u"(mi:t) | ("me.ni)e| (’kat) | |"):

[[[[[Segment([u'nas', u'cons', u'lab', u'plos', u'son']),
Segment ([u'high', u'son', u'cor', u'voi', u'voc']),
Segment ([u'high', u'son', u'cor', u'voi', u'voc']),
Segment ([u'cons', u'obs', u'plos', u'cor'])

111,
[[[Segment([u'nas', u'cons', u'lab', u'plos', u'son']),
Segment ([u'voi', u'son', u'cor', u'voc'])
1,

[Segment([u'nas', u'cons', u'cor', u'plos', u'son']),
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Segment ([u'high', u'son', u'cor', u'voi', u'voc'])

17,

[Segment ([u'voc'])

11,

[[[Segment ([u'dor', u'cons', u'obs', u'plos'l),
Segment([u'dor', u'son', u'low', u'voi', u'voc']),
Segment ([u'cons', u'obs', u'plos', u'cor'])

11111

Representations like the one in (13) (to which indentation and carriage returns
have been added manually) are not particularly convenient for the user either to
specify as OT inputs or to parse by eye when presented by PyOT as candidates.
To avoid this necessity, PyOT’s representations module provides methods for
parsing phonemic transcriptions into Utterance objects, and rendering represent-
ations of objects in a variety of formats.

For this to be possible, the program needs to be aware of the symbols that
can be used in transcription to represent specific segments. As the assignment
of features to segments in FUL is language-specific (Lahiri & Reetz 2002: 638ff),
PyOT includes files containing mappings of feature sets to IPA, X-SAMPA and
TIPA® transcriptions. The program expects to find one of each of these files for
any given language, and also has a fallback set which it uses to match Segments
to transcriptions when no language has been specified. The feature mapping for

Latin segments is as follows:

IPA being the International Phonetic Alphabet (see The International Phonetic Association
1999), X-SAMPA being the Extended SAM (Speech Assessment Methods) Phonetic Alphabet
(Wells 1997), and TTIPA being the encoding used to render phonetic symbols in WTEX (Rei 1996)
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(14) FUL features for Latin segments (generated based on the file latin.tipa):

Feature complex Transcription
[ CONS, OBS, PLOS, LAB] p
[ CONS, OBS, PLOS, COR] t

[ CONS, OBS, PLOS, DOR| k
[ CONS, OBS, PLOS, DOR, LAB] kv
[ CONS, OBS, VOI, PLOS, LAB] b
[ CONS, OBS, VOI, PLOS, COR] d
[ CONS, OBS, VOI, PLOS, DOR| g
[ CONS, OBS, VOI, PLOS, DOR, LAB]| gv
[ CONS, OBS, SPRGL, PLOS, LAB| p"
[ CONS, OBS, SPRGL, PLOS, COR| th
[ CONS, OBS, SPRGL, PLOS, DOR] kb
[ CONS, SON, NAS, LAB] m
[ CONS, SON, NAS, COR| n
[ CONS, SON, NAS, DOR] 1
[ CONS, OBS, CONT, LAB]| ¢
[ CONS, OBS, STRID, CONT, LAB| f

[ CONS, OBS, STRID, CONT, COR| s

[ CONS, OBS, CONT, COR] 0
[ CONS, OBS, CONT, DOR] X
[ CONS, OBS, CONT, DOR, LAB] xv
[ CONS, OBS, CONT, RAD] h
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[ CONS, OBS, CONT, LAB, VOI| B
[ CONS, OBS, STRID, CONT, LAB, VOI| V
[ CONS, OBS, CONT, COR, VOI] 0
[ CONS, OBS, CONT, DOR, VOI| Y
[ CONS, OBS, CONT, DOR, LAB, VOI| Y
[ CONS, SON, RHO, COR] r
[ CONS, SON, LAT, COR]J 1
[ CONS, SON, HIGH, DOR, LAB| w
[ CONS, SON, HIGH, COR| j
[ VOC, SON, RTR, COR] I
[ VOC, SON, RTR, COR, HIGH] I
[ VOC, SON, RTR, DOR, HIGH, LAB| U
[ VOC, SON, HIGH, COR| i
[ VOC, SON, COR] e
[ vOC, SON, LOW, DOR] a
[ VOC, SON, DOR, LAB]| 0
[ VOC, SON, HIGH, DOR, LAB| u

This is not intended to represent the segment inventory of any one diachronic

stage of the language’s development (cf. the inventory of segments for the classical

language discussed by Allen 1978: 11-63, Meiser 1998: 52). Rather, it represents

transcriptions for every segment that appears at any level of representation at

any diachronic stage in our model. It therefore includes, for example, series of

voiced and voiceless non-strident fricatives [, f, 0, 9, x, y, x¥, y¥] to represent the
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reflexes of the Indo-European voiced aspirates in the prehistoric language (which
are analysed in §2.2.1). Long vowels do not appear separately, because they are
represented in PyOT as sequences of two identical Segment objects.

The transcription file provides a definition in terms of features for every segment
we expect to find as an output from a PyOT analysis of Latin. It follows from this
that a well-composed set of transcription files can also serve as an output segment
inventory. The use of transcription sets in this way to filter the output of Gen is
documented below (p. 44).

These transcription sets are used by the function prettyPrint to produce
human-readable representations of the objects documented in this section. Bound-
aries between prosodic constitutents are represented in transcriptions in a fairly

conventional way, as seen below:

(15) Output of the statement print
0T.Utterance(u"(mi:t) | ("mE.ni)@| (’kat) | | Im(’pe.rIs)") .prettyPrint(’tipa’):

(‘mut) | (‘me.nr)o | ('keet) || mm('pae.ais)

Syllable boundaries are marked with a . character, feet are bounded with
parentheses (), prosodic word boundaries are marked with single vertical lines
(1), and prosodic phrase boundaries are marked with double vertical lines (]|).
These conventions are respected both for displaying transcriptions and for parsing
transcriptions specified by the user (e.g. as input to the OT machine).

Another convenience method provided by the representations module is the
flatten function. This function is used to disregard all prosodic structure in
a given Utterance object up to a specific level, so that, for instance, if we are

only interested in the segments contained within a given Utterance, we can apply
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flatten and obtain an Utterance object with no higher-order structure:
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(16) Schematic of the object 0T .Utterance(’’’ (’brEd) ("stIks)’’’)

w
2 Y
o o
R R
N C O N C
/\ | | | | |
€ d S t I k S
CONS CONS VOC CONS CONS CONS VvOC CONS CONS
SON SON OBS OBS OBS SON OBS OBS
COR COR COR COR COR COR DOR COR
PLOS CONT PLOS CONT PLOS HIGH PLOS CONT
RHO VOI STRID STRID

(17) Schematic of the object OT.flatten(0T.Utterance(’’’ (*brEd) ("stIks)’’’), OT.Segment))

b I € d S t I k S
CONS CONS VOC CONS CONS CONS vOC CONS CONS
OBS SON SON OBS OBS OBS SON OBS OBS
LAB COR COR COR COR COR COR DOR COR
PLOS CONT PLOS CONT PLOS HIGH PLOS CONT
VOI RHO VOI STRID STRID
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This function is useful for the user when inspecting Utterance objects (s)he
has created, but mainly its purpose is to facilitate writing functions to encode
OT constraints, as constraints typically assign violations based on the candidate’s
structure at a single tier of the prosodic hierarchy. As we shall see in the next
section, PyOT makes use of the ability to flatten a representation not only when

evaluating constraints, but also when generating candidates.

1.2.2 OT calculus

My goal in implementing the heuristic function specified by OT is not to mimic
the functioning of the human brain directly. Instead, I take it as an assumption
that OT constitutes an accurate model of human linguistic cognition, and confine
myself to attempting to implement the OT calculus in whatever way best takes
advantage of the computer’s resources.

The most exacting design question in implementing OT is how to minimize
the amount of time it takes to search the space of possible representations for the
optimal candidate. Freedom of Analysis dictates that every possible form in the
theory of representations is evaluated as a candidate for any given input. Whether
or not this theoretical candidate set is finite or infinite depends on the nature of the
theory of representations. In either case, however, it is certainly intractably large
for a computational analysis. I shall now proceed to discuss the ways in which
I and others have set about constraining the space of candidates to be searched,
while still generating enough candidates to be sure that the ranking is subjected

to a fully rigorous test.
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Gen function

Frank & Satta (1998) have demonstrated, with a mathematical proof, that any OT
constraint can be computed by a finite-state automaton, provided that there is an
upper bound on the number of violations the constraint can assess. Building on this
result, Karttunen (1998) presents an algorithm for generating and evaluating all
candidates that are not harmonically bounded, by using a finite-state transducer
that is the product of finite-state machines representing all constraints in the
ranking. A similar algorithm has been implemented by Riggle (2004b,a), and
released as part of the PYPHON package, another computational OT machine
written in Python. Citing the argument of Karttunen (1993) that generative
phonology can be modelled as a finite-state process, Frank and Satta argue for a

restriction on the form of OT constraints as follows:

Constraints should be limited in the number of distinctions they
can make in levels of violation. We suspect that following this regimen
will necessitate a shift in the type of optimization which is carried out
in OT, from global optimization over arbitrarily large representations
to local optimization over structural domains of bounded complexity
(where only a bounded number of violations can possible occur).

Frank & Satta (1998: 8)

Even granting that the empirical predictions of Karttunen (1993)’s argument
have yet to be falsified, this prescription seems methodologically suspect. I tend
to agree with Asudeh & Toivonen (2006: 677) “that the theory should constrain
the formalism and not the other way around.” Therefore, I have not attempted
to implement constraints as necessarily being finite-state machines; rather, they

are defined as Python functions, and may potentially be evaluated with reference
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to any amount of context. It should be noted, however, that every constraint I
have implemented so far could be modelled as a finite-state automaton, though
in some cases there is no theoretical upper bound on the number of violations.
Since I do not implement constraints explicitly according to the prescription of
Frank & Satta (1998), I am, of course, unable to simultaneously generate and
evaluate candidates according to the nature of the constraint ranking in the way
that Karttunen (1998) does.

Instead, the approach I have taken has been to restrict the output of PyOT’s
GEN based on the faithfulness constraints that appear in the ranking passed to the
Grammar object. I take this approach in reflection of a common practice employed
when generating candidates “by hand”—that is, using the unaided imagination to
devise candidates for tableaux: it is customary to treat faithfulness constraints not
included in the ranking under test as though they were placed in an undominated

ranking stratum above all constraints explicitly mentioned, like so:

(18) A representative tableau, generated by PyOT based on tableau (9b) from
Lombardi (1999: 274):

/gut/ || ONSIDENT-[VOI| | VOP | IDENT-[VOI]
1. kut *1 *
2. kud *1 * ok
3. = gut *
4. gud gl *
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(19) Tableau illustrating ranking of faithfulness constraints implicit in (18)

/gut/

MAX

1 DEP

IDENT-[LAB]|

ONSIDENT-[VOI]

VOP

IDENT-[VOI]

kut

*1

*

5 gut

kud

*|

*k

gud

ut

*|

e.gut

*|

I I Il o B e

gut

*]

Candidates (19:5,6,7) were no doubt not included in the original tableau be-

cause they were not germane to the point at issue: they instantiated other phonolo-

gical repair strategies than Lombardi (1999) was attempting to model. Regardless

of the practical reason for omitting them, however, in theoretical terms the equi-

valent behaviour consists of assigning faithfulness constraints that penalise other

repair strategies to an undominated stratum. PyOT’s Gen function restricts the

candidate space it explores by the same means, and so approximates conventional

OT practice, while still performing an exhaustive search, and so ensuring that all

potentially relevant candidates are found.

To generate the candidates for the input and ranking in tableau (18), PyOT’s

Gen proceeds as follows:

(20) Input to the Grammar object that generates tableau (18):

9
CONS
OBS
DOR
PLOS
VOI

u
VOC
SON
LAB
DOR
HIGH
VOI

CONS
OBS
COR
PLOS

(21) Constraint ranking: ONSIDENT-[vOI] > VOP >> IDENT-[VOI]
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(22) Procedure of the Gen function:

a. Gen begins by using the flatten function to discard all structure from
the input of a level higher than that of the Segment. In this case, (20)
has no such structure, but for any input, Gen would proceed to work
with a representation that consists only of a linear sequence of

Segment objects.

Working state: [gut]

b. Gen then examines the constraint ranking, and generates every
possible permutation of violations of the faithfulness constraints that
it finds. In this case, it finds only IDENT-[vOI1], and so generates
candidates with every possible permutation of specifications with

respect to the feature [VOICE].
Working state: [gud, gut, kud, kut, gud, gut, kud, kut]

c. Finally, Gen builds prosodic structure on top of the segmental variants
it has already generated, up to the level specified by the user. In this
case, we are only interested in the syllabic structure, so Gen yields
every possible syllabification of every possible segmental variant we
have already generated.

Final state: [k.ut, k.u.t, gut, g.ut, gu.t, g.u.t, k.ud, k.u.d, gud, g.ud,
gu.d, g.u.d, kut, ku.t, kud, ku.d]

In order to restrict Gen to producing only those candidates seen in tableau (18),
I have generalised the principle of restricting the candidate space by implicitly

assigning constraints to an undominated stratum: Gen can be provided with a
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filter, consisting of a sequence of constraints that must not be violated by any
candidate Gen yields. This allows Gen to discard a candidate that violates a filter
constraint as soon as it has generated enough structure for the filter constraint to
apply: in the case of the constraint FTBIN, for example, which penalises outputs
in which feet are not binary, Gen will not attempt to build ProsodicWord or
ProsodicPhrase structure on top of any candidate which contains a foot that
violates FTBIN, if FTBIN appears in the filter.

There exists a special function inventoryFilter in the gen module, which
can be included in the filter to restrict the candidate space for IDENT violations
still further. If this function is found in the filter, Gen will generate candidates
violating IDENT containing only Segments for which there exists a transcription
in the representations module’s set for that particular language.

This requires that the transcription set for the language being studied contain
a robust inventory of all possible segments in the language. In principle, the
composition of the segment inventory of a language should be a function of its
constraint ranking, so that restricting the output to contain only segments from
the inventory could be done with regular filter constraints. However, when the
composition of the segment inventory is not the main object of the analysis, using
the transcription set in this way can be a useful shortcut, if the transcription set
is carefully composed.

Unless otherwise indicated, all tableaux in this thesis have been generated by
PyOT, and, in addition to the input and constraint ranking, I will indicate the
filter constraints and maximum level of prosodic structure specified to the program,

like so:
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(23) A representative tableau, generated by PyOT based on tableau (9b) from

Lombardi (1999: 274):

Maximum level of structure: Syllable

Filter constraints:

*C: Assess a violation for every consonant in the output that is dominated

by a syllabic nucleus.

*V: Assess a violation for every vowel in the output that lacks the feature

[VOICE].

/gut/ || ONSIDENT-[VOI| | VOP | IDENT-[VOI]
1. kut *1 *
2. kud *1 * ok
3. = gut *
4. gud il *

Definition of constraints

As mentioned above (p. 40), constraints in PyOT are implemented as Python func-

tions, with one function for each constraint schema. Constraints have a uniform

interface, giving the function access to the input, the candidate and an arbitrary

number of arguments. To illustrate this in practice, the following is the source

code for the IDENT constraint schema;

(24) 1 def Ident(inp, outp, *args):

2

3

4

out

0

for seg in flatten(outp):
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5 if inp.unitByIndex(seg.index):

6 if ((args[0] in seg) !=

7 (args[0] in inp.unitByIndex(seg.index))):
8 out +=1

9

10 return out

Line 1 defines the function according to the standard interface, such that it
expects parameters inp, which should be an Utterance object representing the
input, outp, an Utterance representing the candidate being evaluated, and a se-
quence of arguments args. In this case, Ident expects that args will contain one
object representing the feature under test, such as e.g. the string ’voi’, repres-
enting the [VOICE] feature.

Line 4 uses the flatten function to treat the candidate outp as a sequence
of segments, through which it iterates. Line 5 tests whether the input inp has a
segment that corresponds to the segment under test, and if it does, lines 6 and 7
test whether the corresponding segments are different with respect to the feature
passed to the function as the first member of args. If indeed they are different,
line 8 increments the number of violations assessed by 1.

Finally, line 10 causes the function to return a value equal to the number of
violations of the constraint found in the candidate outp.

Particular instances of a given constraint schema are defined as sequences con-
sisting of the function representing the schema, followed by any arguments that
need to be passed. So, the PyOT representation of the constraint IDENT-[VOI]

looks like this: (OT.constraints.Ident, ’voi’).
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If a candidate passed as the outp parameter to a constraint function does not
have enough prosodic structure to be meaningfully evaluated—that is, if a candid-
ate that consists only of Segments is passed to Onset constraint, for example—the
function returns 0, i.e. no violations, so that when filtering outputs, Gen will not
discard a candidate before it has enough structure to be meaningfully evaluated.

Every constraint function defines the inp and args parameters, though some
do not use them: the function Onset, for example, can compute violations simply
by iterating through the Syllables in outp, and assessing a violation whenever it
finds one with an empty ons attribute. Constraint functions all define the same
parameters, however, so that Eval can use the same methods to call them with

respect to a given candidate.

Evaluation

The GEN procedure described above defines a candidate space that may be visu-

alised in terms of a tree, like so:
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(25) Schematic of candidate space for PyOT’s GEN procedure:

Segmental

. Syllabifications
variants

Eliminated by
filter constraint *C

Eliminated by
filter constraint *V

Some candidates are excluded by filter constraints, as the diagram indicates,
but even so, searching the entire tree for the most harmonic candidate takes expo-
nentially longer as the input gets longer and as the number of different faithfulness

constraints included in the ranking rises.
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To optimize the search time, therefore, PyOT’s Eval function makes use of
the principle mentioned above, that a constraint will assess no violations if the
candidate has insufficient structure to evaluate it. It is a consequence of this
principle that a given candidate can only get less harmonic as more structure is
built on it.

So, PyOT’s Eval function begins by taking the segmental variants output by
Gen (with the filter constraints applied) and sorting them in order of harmonicity.
Segmental variants are then syllabified, beginning with the most harmonic, un-
til the most harmonic syllabification is more harmonic than the next segmental

variant in the queue to be syllabified, like so:

(26) Schematic of state for function OT.Grammar . smartGenEval:

o[kut]
Violations: 1, 0, 1

kut
Violations: 0, 0, 1

gut
Violations: 0, 1, 0

o[gut]
Violations: 0, 1, 0

kud
Violations: 0, 1, 2

gud
Violations: 0, 2, 1

Once the segmental variants have been evaluated, the function syllabifies [kut],
the most harmonic segmental variant. The only syllabification that the filter con-

straints permit is monosyllabic [kut], which has a violation of the top-ranked

49



§1.2.2

constraint ONSIDENT-[VOI|. The syllabified [kut] is less harmonic than [gut], the
next most harmonic segmental variant, so the syllabified candidate [gut] is built.

Syllabified [gut] is more harmonic than [kud], the next segmental variant in
the queue, and therefore more harmonic than any other segmental variant that has
not already been syllabified. Building structure on top of the remaining segmental
variants can only make them less harmonic, therefore [gut] will necessarily be more
harmonic than any syllabification that Gen could generate, so the Eval function
stops at this point and declares [gut] the winner.

If more structure is called for, Eval proceeds on similar lines: as each new
batch of candidates, parsed into feet, prosodic words etc. is generated, the most
harmonic in the batch is compared with all candidates that have not been parsed
up to the same level. That is to say, for example, that the most harmonic candidate
parsed into prosodic words is compared with the most harmonic segmental variant
not yet parsed, the most harmonic syllabification not yet parsed, and the most
harmonic footing not yet parsed. Eval ceases to call for more candidates once the
most harmonic candidate with the level of structure called for by the user emerges
as more harmonic in these comparisons,

PyOT has been designed throughout with an eye to extensibility. It has been
my intention to make it as easy as possible for future linguists and programmers
to use it to produce analyses of phenomena I never considered when writing it,
and even to use parts of it in completely different theoretical paradigms. To that
end, there is no tighter coupling between the theory of representations and the
OT machine than OT itself calls for: Gen and the constraints are written in terms
of the theory of representations, and so would have to be modified or replaced

if another theory of representations were used, but the Eval function could be
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used unmodified with a different set of constraints that implemented the same
interface. Conversely, the theory of representations itself contains no OT-specific
components, and could in principle be used to implement any other theory of

phonology.

1.2.3 Structure of the thesis

To illustrate the potential of computational methods in modelling historical phon-
ology, and particularly of phonological change, we shall address the phenomena I
have chosen to model one by one, incorporating them cumulatively into the overall
model.

Chapter 2 will address the factors affecting the distribution of [r] and [1}, includ-
ing rhotacism and its progress through the life cycle of phonological generalisations,
as well as the phonologically conditioned allomorphy of the suffix.

In chapter 3, we consider Lachmann’s Law, and I will attempt to provide a prin-
cipled answer to the questions it raises about the division of labour between mor-
phology and phonology, and between the grammar and the lexicon, while demon-
strating where it fits into the same diachronic stages and synchronic grammars
already proposed.

Finally, in chapter 4, I will review the factors that must be taken into consider-
ation to produce a fully rigorous account of multiple phonological generalisations
within the history of same language. We will see how OT allows us to build a
model of these generalisations that is expressed in terms of independently pro-
posed constraints, and how having a computer model of OT available allows us to

test the model against a comprehensive collection of attested examples.
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Chapter 2

Rhotacism and liquid

dissimilation.

2.1 The data

2.1.1 Rhotacism

Rhotacism in Latin is a well-known phonological generalisation which, in its para-
digm cases, can be stated simply as “intervocalic /s/ is realized as [r]”, or, in the
Neogrammarian tradition, “s becomes r between vowels.” It is possible, however,

to cite a number of exceptions to the basic rule:

(27)  a. Geminate ss is regularly exempt from rhotacism, examples include
gessi ‘I undertook’, missum ‘sent’. Following a long vowel or
diphthong, in a process we shall revisit later on (§3.2.1), the ss
regularly degeminated to s, which created a class of apparent

exceptions to rhotacism, e.g. suasum ‘persuaded’, uisus ‘seen’, causa
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‘cause’. (Leumann 1977: §182)

. Certain identifiable loanwords show intervocalic (s), such as basis
‘pedestal’” (from Greek), cisium ‘cabriolet’ (from Gaulish), mense
Flusare ‘in the month of Flora’ (from Oscan, on which form see
below). The earliest attestations of these loans are generally late, so it
has been argued that they were borrowed after rhotacism ceased to be
an active part of the phonology (Leumann 1977: §180, q.v. for all

remaining exceptions)

. In transparently morphologically complex words exceptions to
rhotacism are regularly found at morpheme boundaries: de-silio ‘1

jump down’ (cf. salio ‘I jump’), ni-st ‘unless’ (cf. st ‘if”)

. Rhotacism appears to be blocked when the s co-occurs with an r in an
adjacent syllable: for example, in miser ‘wretched’ (for which we
might expect *mirer, cf. the verb maereo, maestus ‘lament’), and in
caesaries ‘luxuriant hair’ (cf. Skt. késara- ‘mane’). However, there are
apparent counterexamples where one r is the product of rhotacism,
including soror ‘sister’ < *swesor (cf. German Schwester), uror ‘I am

burnt’ (cf. the supine ustum).

. Finally, there is the much discussed apparent overapplication of
rhotacism in nouns of the type honor, honoris ‘honour’ (formerly
honos, honoris). In the comparative tradition this is treated as a case
of paradigm levelling and four-part analogy combined, given the
extant pattern of nouns declining in -or, -oris (like soror, uzor ‘wife’

and agent nouns in -tor, but other analyses, drawing on e.g.
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output-output correspondence have been proposed (see Kiparsky

1982a; Kenstowicz 1996; Albright 2005: and references therein).

If one attempts to model rhotacism as a synchronic process in Classical Latin,
the over- and under-generations listed in (27) amount, in some cases, to outright
paradoxes. For example, the dissimilatory blocking of rhotacism in miser and
caesaries is absent from forms like soror and wror. Then again, the qualifier
‘transparently’ is present in (27c) with good reason: we have on the one hand
forms where rhotacism appears to be sensitive to morpheme boundaries, and on
the other forms where it is apparently not, such as dir-imo ‘I take apart’ and dir-
(h)ibeo ‘I lay apart’” (Baldi 1994: 209-10). For a counterexample with the same
dis- prefix, see disertus ‘discussed’;, which is discussed by Leumann (1969, 1977:
179).

The notion that a diachronic awareness is necessary to produce a complete
descriptive account of rhotacism is not a new one: Touratier (1975) proposes
an account in which there are two synchronic stages. In the first, rhotacism is
a purely phonological process, then in the second the rule becomes sensitive to
morphological structure. Baldi (1994) notes that rhotacism did not begin to affect
what were historically geminates after they simplified to s: we do not have e.g.
*caura for causa (formerly caussa), and concludes that rhotacism in Classical
Latin is the lexical residue of a phonological rule that is no longer active. The
same position is more or less a prerequisite of the arguments of e.g. Kiparsky
(1982a) and Albright (2005), who argue, in generative terms, for the extension
of r to the nominative in nouns of the honos, honoris type as analogical input

restructuring.
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In this chapter I intend to demonstrate that all these accounts are essentially
correct, for different stages of the language, and that they should be expected
to be correct, given what has been observed about the life cycle of phonological

generalisations.

2.1.2 Liquid dissimilation

Latin has a denominal adjective-forming suffix -ali-, visible in e.g. naualis ‘naval’,
floralis ‘floral’. A functionally identical suffix -ari- appears when the nearest liquid
preceding the suffix in the word is /1/, e.g. consularis ‘having the rank of consul’,
malitaris ‘military’. The handbooks tell us that it is the nearest liquid left of the
suffix, and only the nearest liquid left of the suffix, that determines the quality
of the liquid in the suffix: so we have liberalis ‘liberal’ and reticularis ‘net-like’
(Leumann 1977: 231, Meiser 1998: 127).

As Cser (2010) points out, however, there are certain conditions on the dissim-
ilation that many handbooks make insufficiently clear: firstly, the dissimilation is
restricted to specific morphological environments, namely the suffixes -ali/ari-, the
related noun-forming suffix -al/ar, and in the noun-forming suffixes -bulum /-brum
and -culum/crum (e.g. in simulacrum ‘likeness’ vs. periculum ‘danger’; lauabrum
‘bathtub’ vs. pabulum ‘fodder’, see Meiser 1998: 127). In general, though there
are certain co-occurrence restrictions on liquids in Latin, they are not satisfied by
the kind of dissimilation we see in the suffixes.

Secondly, the dissimilation in the suffix -ari/ali- is blocked by an intervening
non-coronal consonant, as in localis, globalis, legalis. By contrast, the dissim-

ilation in the noun-forming suffix -al/ar is not blocked by any consonant, and
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depends solely on the nature of the nearest adjacent liquid: so we have animal
‘animal’ and quadrantal (a liquid measure), but lacunar ‘panelled ceiling’ (not
*lacunal, with the dissimilation blocked by the dorsal represented by (c)) (Cser
2010: 37).

2.1.3 Interaction

Watkins (1970a) observed that the dissimilation of this suffix interacts with Latin
rhotacism in a way that is unexpected given the diachronic facts and a rule-based
approach to morphophonology. Liquid dissimilation is clearly old. There is no
point in the attested history of Latin where we can observe the beginning of liquid
dissimilation: the earliest inscriptions either have it, or do not include the relevant
words. Furthermore, liquid dissimilation is attested in the Sabellian languages
as well as in Latin: Watkins cites Oscan fert-ali-s ‘consisting of sacrificial cakes’
and Umbrian tefr-ali ‘pertaining to Tefer [a god]” against Oscan luis-ari-fs and
Umbrian stafi-are-m, which are adjectives formed on nouns whose meanings are
more or less unclear®.

Whether there existed such a language as Common Italic, the ancestor that
Latin, Sabellian et al. share with one another but not with the other Indo-Furopean
languages, is debatable and debated, but for Watkins, the Sabellian evidence is
enough to prove that the -ari/ali- dissimilation is an inheritance from one of Latin’s
precursors, rather than an innovation. Those who disbelieve in Common Italic

would either have to argue that the dissimilation existed in PIE, but was lost

Tt is apparent from context that luis-ari-fs, is a month name, but the meaning of the root lois-
is unclear. See Untermann (2000: 436), and p. 693 for staflarem. Set against the examples cited,
we have Oscan dekkviarim and Paelignian casnar, which appear to show the -ari- allomorph.
Von Planta (1892: vol. 2, pp. 47-48) attributes this to a secondary spread of the -ari- variant.
As we shall see (p. 124), the domains of the allomorphs also shift in Latin over time.
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outside of Italy, and that its preservation in the Italic branch is due to language
contact, or that one or more of the Italic languages innovated the process, and
those that did not acquired it by language contact. In any case, we have no stage
of either Latin or Sabellian attested which categorically lacks it, so we must accept
that the dissimilation is old.

Rhotacism, by contrast, is very obviously new. The earliest Latin inscrip-
tions lack it: the first word of the duenos-inscription, the earliest extant Latin
inscription that is generally considered to be genuine, is IOVESAT, which we read
as equivalent with Classical iarat ‘he swears’ (Gordon 1975: 60). On epigraphic
grounds, and based on the accounts of Roman authors, we can establish a terminus
ante quem for the onset of rhotacism in the first half of the 4th century B.C.E
(Leumann 1977: 178)2. Liquid dissimilation, then, was a part of the grammar
of Latin from the beginning, whereas rhotacism did not enter the grammar until
later.

Watkins’ observation was that, treating dissimilation and rhotacism as rules
in a serial derivation, their ordering is the opposite of the chronological one. To
derive the attested floralis ‘floral’ from an underlying /flo:s-a:li-s/, one must apply

rhotacism first, then liquid dissimilation afterwards, like so:

(28) UR flozsazlis
s—r/V_V flowra:lis
ali - ami /1. —

SR flomrazlis

2A terminus post quem would of course be more to the point for our purposes, but it is in the
nature of the phenomenon that we cannot divine one. For any given date, it could be argued
that rhotacism was an active part of the grammar at the time, but that any inscriptions of that
date lacking it do so out of archaism.
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Applying the rules in chronological order gives the unwanted result *floraris:

(29) UR flozsazlis
ali — ami /1. flomsasris
s—>r1r/V_V flomraris
SR *florazris

Watkins argued that rhotacism had to be inserted into the derivation such
that it preceded liquid dissimilation, rather than adding the new rule to the end
of the derivation, as might be expected in early generative morpho-phonology, in
order to account for the attested facts. This involves a purely stipulative theoret-
ical characterisation of the nature of the change to the grammar that introduced
rhotacism.

The model T intend to argue for in this chapter, by contrast, treats the ad-
vent of rhotacism as a natural response to phonetic conditions that have been
independently argued for, and its diachronic progress through the levels of Stratal
OT as the expected one given observations about the life cycle of phonological
generalisations. It will be shown that the observed interaction between rhotacism
and liquid dissimilation on this model is exactly what we expect to find given the

architecture of the theory.

2.2 Modelling rhotacism

Trying to construct an OT model of rhotacism that takes account of all the ex-
ceptions listed in (27) above raises two apparent paradoxes, if we assume that we

must generate all forms with the same synchronic grammar.
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The first paradox is one that will confront any attempt to produce an account
of Latin rhotacism. It is mentioned in (27d): why do we find rhotacism blocked
by dissimilation in miser, but not in soror?

The second paradox is, to a certain extent, imposed on us by our decision to
use Stratal OT as our theoretical formalism. On the one hand, we have forms
such as de-silio and ni-s7, which appear to indicate that rhotacism is sensitive
to morphological boundaries within the word. Our natural impulse might then
be to argue that rhotacism is the product of a stem-level constraint ranking. In
Chapter 3, however, we will claim that the domain of Latin’s stem-level phonology
encompasses everything but the inflectional ending. Rhotacism is visible in the
a-stem genitive plural ending -arum < -asom (see Meiser 1998: 132), therefore we
must either re-examine our assumptions with respect to the extent of the stem-
level domain in Latin, or reckon with rhotacism as having been, at least at some
stage in its history, a word-level generalisation.

Introducing an awareness of diachrony, and particularly of the life cycle of
phonological processes, into our analysis allows for a principled resolution to each

of these dilemmas.

2.2.1 The life cycle of rhotacism

Wherever records allow us to observe multiple generations’ implementations of a
phonological process, it has been observed repeatedly since Baudouin de Cour-
tenay (1895) that the domain of the generalisation tends to shrink over time.
Rules that begin by obeying the Neogrammarian prescription and being excep-

tionless become increasingly sensitive to the morpho-syntactic structure of their
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environment, typically by ceasing to apply when a boundary intervenes in the
relevant context. Finally, when the morpho-syntactic conditioning obscures the
phonological conditioning sufficiently, the rule can become systematised as a set
of lexical exceptions. In formalisms such as Lexical Phonology and Stratal OT,
this is modelled in terms of a rule/constraint ranking ascending from the phrase-
to the word-level, then from the word- to the stem-level.

Bermidez-Otero (1999, 2007, 2011) provides a classification of the life cycle

into discrete stages, as follows:-

(30) Stage 0 — gradient phonetic rules. Co-articulatory pressures create a
tendency towards a different realisation of a segment in a particular

phonetic environment.

Stage 1 — categorical postlexical rules. The phonetic tendency is
stabilised into a categorical rule, involving modification of a feature or
other item in the output representation. The rule continues to apply
in its specified environment irrespective of word- or

morpheme-boundaries.

Stage 2 — word-level rules. The rule ceases to apply across
word-boundaries. Within words, the rule is enforced productively: i.e.
loan-words will show adaptation, paradigmatic alternants that create

the rule’s environment will cause the rule to apply.

Stage 3 — stem-level rules. The rule is sensitive to morpheme
boundaries, and applies only if its entire environment falls within the

stem-level domain.

Stage L — lexical listing. The environment of the rule is opaque due to
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boundary conditions. The rule has become a systematic set of lexical

exceptions, and is no longer productive.

(Adapted from Bermudez-Otero 2011: §3)

If we construct an account of the development of rhotacism that assumes a
standard progression through the stages of the life cycle, we arrive at an analysis
which predicts the exceptions in (27) and has the potential to resolve the paradoxes

arising from them.

Stage 0 — a phonetic tendency.

The Stage 0 for rhotacism has effectively already been proposed: it is uncontro-
versially assumed that rhotacism began with a tendency for intervocalic /s/ to
be realised with voicing, i.e. as [z] (Leumann 1977: §180, Allen 1978: 35, Meiser
1998: 95). This tendency may be part of a more general pressure on the phonetics
of pre-historic Latin. A tendency for fricatives to become voiced between vowels
has been appealed to as part of accounts of the development of the Indo-European
voiced aspirates in the Italic languages, most influentially by Ascoli (1868), Rix
(1957) and Stuart-Smith (2004), of which last see pp. 19-29 for more extensive ref-
erences. Each of these accounts posits a slightly different sequence of changes, but
they all claim for some stage in the history of the language a complementary dis-
tribution of voiceless fricatives word-initially and voiced fricative word-internally
and particularly intervocalically.

This kind of phonetic tendency—for the inherent vocal-fold vibration of seg-
ments to bleed into their neighbours, has been observed in a number of phonetic

studies (Lisker 1957; Keating 1980; Westbury & Keating 1986). It has also been
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observed that this tendency can be codified into the phonology in a number of
different ways: in the distincién dialects of Peninsular Spanish, for example, /6/ is
realised as [0] when it precedes a sonorant (Hammond 2001: 231); in Old English,
fricatives were realised as voiced between vowels and when adjacent to sonorants
(Lass 1971); for more examples, see Cho (1990). I propose that rhotacism and
the sound changes affecting the reflexes of the IE voiced aspirates were both con-
sequences of the same set of phonological changes, which arose out of this phonetic
tendency.

A measure of the gradient nature of the phonetic tendency we are dealing with
can be observed in the extent to which we find the tendency affecting not only
voiceless obstruents between vowels, but also voiceless obstruents between pairs
of sonorants. In the case of the medial stops reflecting IE voiced aspirates, this
voicing is exceptionless, e.g. in umbo ‘shield-boss’ < *omb*-on (cf. Gk. dupaldc,
German Nabel ‘navel’), mingo ‘I urinate’, ninguit ‘it is snowing’ (on which see page
71 below). These sounds, however, are reconstructed as having been fricatives at
the relevant period, and no such universal generalisation can be made concerning
voicing assimilation from sonorants to the other fricatives of the sound inventory:
for example, we have mansio ‘dwelling’; tonsum ‘shaven’; anser ‘goose’ and inferus
‘lower’. Then again, there are examples of voiceless stops becoming voiced when
adjacent to sonorants, though these are by no means thoroughgoing: for example,
we have pando ‘I unfold’ from *patano, syncopated and metathesised, but not
*uingo for uinco ‘I conquer’. Derivatives of quattuor ‘four’ in quadr- are often
found, such as quadrare ‘to make square’, but note also the form gquadrantal ‘a
liquid measure’, which does not become *qquadrandal.

One purpose of this section is to argue that apparent counterexamples to rhota-
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cism, which begins with a tendency towards voicing of [s] between vowels, are
artefacts of its progress through the life cycle, and that they will disappear once
situated in their appropriate diachronic context. I do not believe that this can
be said for the tendency towards voicing of obstruents when adjacent to sonorant
consonants. Therefore, I claim that the phonetic tendency at Stage 0 was codified
into the phonology such that it affected only intervocalic oral fricatives, and that
any voicing of fricatives or other obstruents in wider environments is due to direct

lexicalisation of a phonetic misparse.

Stage 1 — phrase-level phonology.

Phonetic tendencies at stage 0 are gradient, they apply to different degrees to
different segments and in different contexts. I claim that the tendency for fricatives
to be voiced word medially was formalised in the phrase-level phonology by the
ranking over faithfulness of a constraint penalising voiceless oral fricatives between

vowels. This constraint is defined formally as follows:

(31) Name: IORALFRICV
PyOT representation: (I0ralFricV,)
Definition : Assess a violation for every segment in the output that:

a. stands between two segments, each having the feature [vOCALIC],
and
b. has one or more of the features [LABIAL, CORONAL, DORSAL|, and

c. has all of the features [CONSONANTAL, OBSTRUENT,

CONTINUANT], and

d. lacks the feature [VOICE]
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Ranking this constraint over IDENT-[vOI] gives the pattern that most authors
on the subject of the reflexes of the PIE voiced aspirates in Latin agree in recon-
structing for some precursor of the attested language. For some authors, this stage
is dated to Proto-Italic, while others assume it goes back only as far as Latino-
Faliscan (see Meiser 1998: §74, Stuart-Smith 2004: 19-29 and references therein).
At any rate, we are not alone in proposing it for pre-historic Latin. Given the
ranking IORALFRICV > IDENT-[VOI], then, /s/ surfaces as [z] between vowels,

so that e.g. * /ruisis/ — *[ruizis], which will eventually become raris by rhotacism:

(32) Tableau illustrating phrase-level intervocalic voicing of /s/
Maximum level of structure: Segment

Filter constraints: None

| /rusis/ || IORALFRICV | IDENT-[vOI] |
IE” 1. ruizis 0 1
~ 2. r1uiziz 0— oW
~ 3. Tusis 1W oLu
~ 4. ru:siz 1W 1—

Likewise, the non-strident fricatives that reflect the IE voiced aspirates are
voiced intervocalically, so *nebela > */nedela:r/ — *[nefelar] > nebula ‘cloud’
(cf. Gk. vepéln, Gothic nibul):

(33) Tableau illustrating phrase-level intervocalic voicing of /¢/
Maximum level of structure: Segment

Filter constraints: None

| /nedela:/ || IORALFRICV | IDENT-[vOI] |
5" 1. nefela: 0 1
~ 2. nedela: 1W oL
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Likewise, PIE *huid"euahy (for which form cf. Gk. 7(F)ideoc ‘bachelor’, Skt.
vidhdva ‘widow’) becomes */wi.Qu.ar/ — *[wi.0u.a:], whence eventually Latin
widua ‘widow’. Likewise, *uég'eti (cf. Skt. vdhati ‘travels’) > */wexit/ — *[we-
yit] > wuehit ‘conveys’, and the root *sneig”" (cf. English snow, Gk. veiper ‘snow-
3SG.PRES’) gives */nixVis/ — *[niyYis] > niuis ‘snow-GEN.SG’. (For full syn-
chronic and diachronic derivations of all Latin forms mentioned in this thesis,
taking account of every change the thesis sets out to model, see appendix A, and
the tableaux in the accompanying software archive.)

As this is a phrase-level constraint ranking, the hypothesis also predicts that,
for example, a word-initial fricative followed by a vowel would be voiced following
a word that ended in a vowel. As this stage of the language predates anything we
have attested, the only way in which we might expect to evaluate this prediction
against the attested data is if we found, let us say, a word for which we reconstruct
an initial voiced aspirate in IE, that frequently occurs following a word ending in
a vowel (perhaps in an idiomatic expression), and which shows the regular word-
medial reflex of the voiced aspirate. So, if we found that in a description of a ritual,
for example, it was common to write *si dumus erubescet for si fumus erubéscet
‘if the smoke reddens’, that would vindicate the prediction.

The lack of such evidence, however, should not be taken to falsify the prediction
outright, as the phonological generalisation I am arguing for at this stage is of the
kind that speakers are least likely to be aware of and to record in writing. The
voicing process does not neutralise any phonemic contrasts, either partially or
fully, and it also results in a sound for which the writing system lacks a distinct
representational strategy. Furthermore, as a phrase-level process, it makes the

complementary distribution of the allophones it produces in theory completely
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exceptionless, and therefore children acquiring the language are most likely to
draw the inference that they represent a single series of underlying phonemes.

A parallel would be Pre-Fortis Clipping in English, the tendency of vowels to
be realised as shorter before voiceless consonants than before voiced ones, without
neutralising the distinction between short and long vowels (see Wells 1990). Pre-
Fortis Clipping is phrase-level, it manipulates a parameter that is not directly
represented in the orthography (there is no common written form for a “half-
long” vowel), it does not neutralize phonemic contrasts, and indeed it is only
known through studies of recordings of English speakers; most native speakers are
unaware that it is part of their phonology.

If we assume that the voicing of medial fricatives reflecting IE voiced aspirates
was part of the same process that voiced /s/ as a prelude to rhotacism, then the
parallel with Verner’s Law in Germanic seems irresistible: by Verner’s Law, the
Common Germanic fricatives, which were the reflexes of the voiceless stops of Indo-
European, plus inherited /s/, became voiced word-medially when not preceded by
an original stressed syllable (Verner 1877: see Wright 1908: 112ff. for a concise
summary of the evidence and Ringe 2006: 102-5 for discussion of the subsequent
literature).

The sequel to Verner’s Law is particularly instructive in comparison: the voiced
fricatives merged with voiced stops (in favour of a fricative realisation, as opposed
to the plosives of Latin), with the exception of [z], which became [r] in the
Verner’s Law environment in North and West Germanic (cf. OE ceosan ‘to
choose’ and coren ‘chosen’ (Campbell 1959: §404))

In sum, the reflexes of the PIE sounds in the relevant environments are as

follows:
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(34) PIE *bh *dh *S *gh *gwh *p *t *S *k *kw

Pltal. *p *d *zoo*y %Y | PGme. B *f0 *z *y *yW

Latin b d(b) r h W OE v & 1r g g(w)

It is clear that this first, phrase-level process of fricative voicing in Latin is
most directly comparable with Verner’s Law in Germanic. It has been argued that
the sequels to the two processes have more in common than the attested data seem
to suggest: in particular, it has been claimed that the voiced stops of Latin had
fricative allophones word-medially, and that that is why the reflexes of the voiced
aspirates merged with them (Stuart-Smith 2004: 205). However, I believe this is
a stipulation that need not be made. Instead, I claim that both rhotacism and
the treatment of the IE voiced aspirates in Latin were the result of learners of the
language attempting to square their misparsing of the sounds perceived from their
elders speech with universal constraints on the structure of phonological segment

inventories. This reanalysis took place at the word level.

Stage 2 — word-level phonology.

(35) Inventory of fricatives hypothesised for Latin at Stage 1:

Features [LABIAL] [CORONAL] [LAB, DOR| [DORSAL]
[VOICE] B 0 v ¥

— ¢ 0 xV X
[STRIDENT] S

[STRID, VOI] z
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(36) Oral consonant inventory of Classical Latin, with changes of segments in

(35) indicated.

Features [LABIAL] [CORONAL] [LAB, DOR| [DORSAL| [RADICAL
PLOSIVE]| p t k" k
PLOS, VOI] b d g¥ g

pr—— 4 $ 4

OBS, CONT, VOI|

[
[
[
[OBS, CONT] \h
[
[
[

Yy .
STRID] ¢ i
STRID, VOI| |
SON]| ; '

The phonological change we are concerned with modelling at this stage ap-
pears to have as its goal the elimination of two natural classes from the segment
inventory: that of non-strident fricatives (characterised by the features [CONS,
OBS, CONT] but lacking the feature [STRID]) and that of voiced fricatives (marked
as [CONS, OBS, CONT, vOI|, whether [STRID| or not). In this section I will attempt
to demonstrate that this is a natural, if not the natural response of the phonology
to the phonetic tendencies argued for by Stuart-Smith (2004: ch. 6).

Stuart-Smith offers detailed, phonetically motivated arguments to explain the
treatment of the fricatives reconstructed for this stage. Of these, I believe the most
crucial are those that concern [0, 8] from PIE *d". She proposes that these sounds
changed to [f] and [v] respectively, citing various studies to the effect that these
pairs of sounds have strikingly similar acoustic properties (Ohala 1989; Borden
& Harris 1980), and that similar changes are directly attested, the most common
parallel being that of Cockney English (Stuart-Smith 2004: 207). The change of

[0] to [f] seems to have occurred everywhere there was no adjacent segment offering
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a robust indicator of coronal place (as in *aid"-tus > *[aif.tus] > aestus ‘heat’),
whereas the change of [3] to [v] occurs under specific co-articulatory influences that
involve lip-rounding, whether intended to be present in the signal by the speaker
(as with the [u] in ruber < *hyrudtro-), or perceived by the hearer due to lowering
of the second and third formants (as with the [r] in werbum < *uerd"om) (see
Stuart-Smith 2004: 213ff.).

I argued above (62) that the voicing of the sounds reflecting IE voiced aspirates
when they are adjacent to sonorants is the result of a lexicalisation of a phonetic
misparse, on the basis that a similar voicing is found in stops adjacent to sonorants,
but not regularly. This requires an explanation of why the voicing of non-strident
fricatives under these circumstances was so thoroughgoing, given that a misparse
of this kind should be phonetically gradient. I believe the answer lies in two
factors: firstly, the non-strident fricatives at Diachronic Stage 1 lack contrastively
voiced counterparts, therefore we can reasonably infer that listeners at Stage 1
would readily have been able to parse a surface [B], for example, as a token of
underlying /¢/, so that a wider variation of voice onset times could be expected
for non-strident fricatives than for stops, where there is a contrast in the lexicon
between voiced and voiceless. By contrast, the learners of Diachronic Stage 2
have, to begin with, no preconceptions with respect to whether or not the voicing
pattern of fricatives they are hearing is contrastive, and, as we shall see presently,
the misparse they are making of [0] to [f] casts the status of the entire system of
fricatives they are attempting to acquire into doubt. Under these circumstances,
where, due to misparses, a segment inventory consistent with the composition of
the constraint set cannot be built up, they will import every distinctive feature

recoverable from the signal into the underlying representation, even including a
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[VOICE] feature their elders never intended to produce. For this reason, the model
I am proposing has e.g. [nigx“it] as the output for ninguit ‘snows’ at Diachronic
Stage 1 (representing the sounds the speakers at Stage 1 intended to be recovered
from the signal), but has /nmy"1t/ as the input to Diachronic Stage 2 (representing
the features the learners recovered, including a hypocorrected [VOICE]).

Another class of phonetic tendency that must be mentioned is that which causes
certain intervocalic voiced fricatives to be realised in a manner that is difficult to
distinguish from a near-homorganic sonorant. This includes the corollary that
must necessarily be made to the general assumption that intervocalic /s/ became
|z], if this assumption is to be used to account for rhotacism. The corollary is best

expressed by Catford (2001: 179):

It is generally assumed that the fact that intervocalic -z- (< -s-)
came to be reinterpreted as an r implies that the /r/ of the language
at that time must have been a fricative or approximant 1, or at least
that such an r must have been an acceptable pronunciation of /r/.

In other words, rhotacism came about not because [s| became [r], but because
[s] became [z], and the language already possessed an [r] which was similar enough
to [z] that a token of [z] in the speech signal could be misperceived as a token of
[r] by learners.

In a similar fashion, due to the aperture necessary to pronounce the vowels,
the velar constriction in [y%] is weakened, creating a tendency for intervocalic [y"]
to be realised as [w] (Stuart-Smith 2004: 210).

Stuart-Smith (2004) offers similar phonetic argumentation to explain the sound
changes affecting the other fricatives, but I believe that in formulating a theory of

the sound changes we wish to argue for, it is sufficient to consider a state of affairs
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in which only the phonetic tendencies I have cited so far are in play.

I agree with the arguments in chapter 1 of Stuart-Smith (2004), and those of
Ohala (1973, 1989, 1992, 1993); Blevins (2004, 2006), that sound change is actu-
ated when learners misperceive noise as signal or signal as noise in speech, and
that we can therefore study even historically remote sound changes by replicating
their conditions as best we can in the lab, and testing whether or not the mis-
parses we believe to have been involved are plausible. However, I also agree with
Kiparsky (2008), that the effect of a learner’s phonetic misparse on the phonology
is constrained by phonological universals; in OT terms, by the composition of the
constraint set. With this in mind, I believe I can demonstrate that the tendencies
for [0] to be misparsed as [f], and for the distinction between [z] and [r] to be
collapsed prompted learners to acquire rhotacism, and the mergers affecting the
reflexes of the PIE voiced aspirates, as a side-effect of their attempt to rank con-
straints so as to generate the segment inventory they so mis-perceived from their
elders’ speech.

In order to make the hypotheses this involves clear, an added piece of notation
is needed: I will use the harpoon sign (—) to stand for ‘is misperceived as’ alongside
the arrow (—) for ‘is realised as’ and the greater-than sign (>) for ‘becomes by
regular sound change’.

The changes I am arguing for at this stage, then, are as follows:

(37) Sound changes affecting Latin fricatives at stage 2
> *p — f / #__ (e.g. in frater ‘brother’, cf. Gothic bropar, Gk.

podn)
> *B — b (e.g. in nebula ‘mist’, cf. Gk. vepéln, Hittite nepis)
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"> *0 —~f— f/ #__ (e.g. in famus ‘smoke’, cf. Gk. dgudc, Skt.
dhumah)

*d" > *0 / __C (e.g. in aestus ‘heat’, cf. Gk. aihw ‘burn’, Skt. indh ‘kindle’)
*d" > *3 v — b /u__ (e.g. in ruber ‘red’, cf. Gk. éovdodc, U. rufru)
"> *5 —~v — b /rl__ (e.g. in uerbum ‘word’, cf. Gothic waurd, U.
uerfale)

*d" > *3 — d (e.g. in medius, cf. Skt. madhyah, Homeric Greek péoooc)
kgl > *xW s f / # (e.g. in formus ‘warm’, cf. Gk. deguoc, Armenian
jerm)

*guh > *xW — %k / _ C (e.g. in niz ‘snow’, cf. Gothic snaiws)

*guh > W~ w [ V__V (e.g. in niuis ‘snow-GEN.SG’, cf. Gk. velper)

kguh > kW s KyW s g/ (e.g. in ninguit ‘snow-3SG.PRES’, cf. Old
Irish snigid)

*s > %z -1 / V__V (e.g. in urat ‘swears’, cf. earlier jouesat)

*s >*s — 1 /1 (e.g. in terret ‘frightens’, cf. Umbrian tursitu)

*s >*s — 1 /1 _ (e.g. in uelle ‘to wish’ < *uel-se, cf. es-se ‘to be’)

*g" > *x — h (e.g. in holus ‘green vegetable’, cf. Gk. ylwpdc ‘yellow-green’,
German Gold ‘gold’)

gt > *y — g/ 1l (e.g in gramen ‘grass’, cf. Gothic gras)

gt > *y — h / V__V (e.g. in uehit ‘transports’, cf. Skt. vahati,
Lithuanian vezu)

" > *y — g / n__ (e.g. in mingit ‘urinates’, cf. Gk. dueiyw, Skt. méhati)

gt > *x — k / __C (e.g. in mictus ‘urinated’, cf. Gk. dueiyw)
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To see how such changes might be provoked by the phonetic misparses listed, let
us compare the fricative inventory so mis-perceived with the one speakers intended

to produce:

(35, repeated) Inventory of fricatives hypothesised for Latin at Stage 1:

Features [LABIAL| [CORONAL| [LAB, DOR| [DORSAL]
[VOICE] § d v Y

— ¢ 0 xV X
[STRIDENT] S

[STRID, VOI] z

(38) Inventory of fricatives perceived by learners of Stage 2:

Features [LABIAL] [CORONAL] [LAB, DOR| [DORSAL]
[VOICE] § 0 vV Y

— ¢ xV X
[STRIDENT] f s

[STRID, VOI] v

This assumes that the misparse [0] — [f] was, if not exceptionless, sufficiently
thoroughgoing as to cause [0] to be considered an exceptional realisation of an
underlying /f/. This contrasts with the misparse [0] — [v], which occurs only when
adjacent segments provide lip-rounding to provoke the misperception (see page 68
above). It should be stressed at this point that [0] and [0] are hypothesised to be in
complementary distribution: [0] occurs word-initially, [6] word-medially. In word-
medial position, and particularly intervocalic position, there will be more tokens
of [8] with consistent coronal-pattern formant transitions from the preceding vowel

to indicate the place of articulation. The less thoroughgoing nature of the [6] —
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[v] misparse, I argue, is due to the fact that [8] occurs in a different environment,
in which place of articulation cues are likely to be more robust.

If the acquisition of a phonology were a matter of possibly imperfect mimesis,
that is to say if a child learning to speak a language simply internalised whatever
patterns she, correctly or incorrectly, perceived her elders to be producing, then
we would need to assume a phonetic misparse for every sound change listed in
(37). This would be to argue, as Stuart-Smith (2004) and Ohala (1989) implicitly
do, that phonology plays no role in sound change, and ultimately to deny all of
the generalisations that phonology sets out to identify and explain.

I contend, however, with Tesar & Smolensky (1998) and Kiparsky (2008), that
the acquisition of phonology is in fact a process whereby the learner finds patterns
in the language as she (mis-)perceives it, but those patterns are selected from an
independently-derived set, namely the inventory of OT constraints, and expressed
in terms of their ranking. I contend also that if we examine the inventory in (38)
and attempt to make sense of it in terms of constraints that can be argued for
independently based on the typology of segment inventories in the languages of
the world, we will arrive at a ranking that predicts the sound changes in (37)
without needing to assume any more phonetic misparses than we already have.

This theory of sound change actuated by phonetic misparses and sustained by
the ranking of constraints has within it the potential to falsify the Neogrammarian
hypothesis, inasmuch as the phonological form of the linguistic sign is fundament-
ally arbitrary. The theory must admit the possibility of the form of sound change
argued for by Ohala (1989) etc.: the form whereby, in generative terms, a phonetic
misparse is construed immediately as a property of the lexicon, without reference

to phonological generalisations, in effect going straight from Stage 0 (phonetic
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tendency) of the life cycle to Stage L (lexical listing). Such a change need not be
exceptionless with respect to its environment in the sense claimed for all sound
changes by the Neogrammarians. The behaviour of the misparses *[0] — [f] and
*[d] — */v/ — [b] constitutes, I argue, two changes of this form.

Fortunately for regular sound change, however, we can expect changes of this
form to be rare, and in some cases to be practically indistinguishable from changes
that involve a phonological generalisation even where they occur. Single-lexeme
changes of this form are apt to be construed as outright errors by speakers who
have the older form in their lexica, and corrected accordingly®. Then again, when a
misparse applies more broadly, it is likely to align sufficiently well with a phonolo-
gical or morpho-phonological category as to be acquired as a morpho-phonological
generalisation (see p. 240). Nevertheless, the mechanism must exist for the do-
main of a phonological segment to be considered simply an arbitrary property of
the lexicon, if only so that generations of learners can acquire generalisations that
have reached Stage L of the life cycle.

Even where this occurs, it is likely that it will be possible to identify a de-
scriptively accurate phonological environment for the change, and so satisfy the
Neogrammarian hypothesis, without the environment ever being synchronically
enforced, because phonetic tendencies conditioning misparses are likely to line up,
if imperfectly, with phonological representations. It is arguable that the behaviour
of *[d], in particular, constitutes exactly this state of affairs, given the difficulties
inherent in defining the environment in which this sound is misparsed as */v/

— [b]. The textbook account, as retailed by e.g. Stuart-Smith (2004: 207) and

3Where a misparse shifts a percept from matching one lexeme to another, however, a single-
lexeme change of this form can be more persistent: witness English misparses such as the girl
next store for the girl next door and, perhaps more compellingly, hone in for home in.
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Meiser (1998: 104) is that *d" becomes b after u, before or after r, or before I. This
is accurate as a descriptive generalisation, but given that the number of tokens
of d < *d" and of b < *d" is relatively small, other divisions of labour between
the essential and the contingent have been proposed: Serbat (1968), for example,
argues that b is the regular outcome, and d conditioned by preceding nasals (as
in condo from the root *d"ehy) or adjacent i (as in widua). In either case, it is
difficult to see how the environment argued for can be encompassed in terms of a
phonological generalisation. The position of the conditioning segment relative to
the *[0] is different in each case, and the conditioning segments do not constitute
a natural class in featural terms. When theory and data conflict, it is of course
theory that must bend, but I contend that theories of phonological representations
have reached a point of sufficient maturity that I am justified in arguing that this
change is better modelled in the terms of phonetic theory, as a misparse, than in
terms of a phonological generalisation.

The absence of [6] from the perceived inventory is crucial to the ranking argu-
ments this will involve. It has been demonstrated convincingly that coronal is the
least marked place of articulation (see Paradis & Prunet 1991, supported by the
experimental findings of Friedrich et al. 2006, 2008). This generalisation is codified
into phonological theories in various ways: in OT the standard assumption, after
Prince & Smolensky (1993), is an inviolable ranking of all other oral place features
such that they dominate *[COR]| (see the discussion in Lombardi 2002). In other
theories it is common to assume that the feature [CORONAL] is underspecified, and

added to segments only in default of other place features (see Steriade 1987; Lahiri
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& Reetz 2010)*. Voiceless obstruents are similarly unmarked: Maddieson (1984)
notes that while the pronunciation of sonorants outside specific environments char-
acterised by a lack of vocal fold vibration tends to involve voicing, the presence
of a voiced series of obstruents in a segment inventory entails the presence of a
corresponding voiceless series. With these universals in mind, it becomes unlikely
that a series of obstruents such as the non-strident fricatives in (38), with every
place of articulation and specification with respect to voicing attested except the
voiceless coronal, could be acquired given any ranking of constraints typology jus-
tifies us in proposing. In my view, the acquisition of a phonology consists of the
child learner perceiving a stimulus in her elders’ speech (correctly or incorrectly)
and re-ranking constraints in her grammar until the language she produces is,
not necessarily identical to the stimulus, but intelligible to the elders providing it.
What I claim does not happen is that the child should reject the stimulus if and
when she finds that no ranking of constraints is capable of replicating it, because
intelligibility to other speakers is the goal, not mimesis of them.

I believe that the closest an OT grammar can come, using constraints justifiable
from implicational universals over segment inventories, to producing the fricative
inventory in (38) is to rank the constraint ORALFRICSTRID above faithfulness so
that there are no non-strident oral fricatives at all. ORALFRICSTRID is defined as

follows.

(39) Name: ORALFRICSTRID
PyOT representation: (OralFricStrid,)

Definition : Assess a violation for every segment in the output that:

4nkelas (1995) attempts to re-import this reasoning into OT, by arguing that the relative
harmony of [CORONAL] arises because constraints penalising it are simply not present in CON
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a. has all of the features [CONSONANTAL, OBSTRUENT,

CONTINUANT], and
b. has one or more of the features [LABIAL, CORONAL, DORSAL|, and

c. lacks the feature [STRIDENT]

This constraint is readily justifiable on typological grounds. WALS lists forty
languages with “th-sounds”, each of which constrasts them with an otherwise ho-
morganic strident sound (Maddieson 2011, see also Lombardi 2003, who deals with
an ad-hoc constraint *0, but notes that a broader constraint schema is needed).

The distribution of voiced vs. voiceless fricatives is still apparent, so IORAL-
FRrICV continues to dominate faithfulness, but the ranking of faithfulness con-

straints changes, like so:

(40) Partial ranking of constraints at Stage 2:

ORALFRICSTRID, IORALFRICV, ORALFRICVOICELESS > MAX-[CONT],
MAX-[DOR], DEP-[PLOS|, DEP-[RAD] > MAX-[0BS|, DEP-[SON],

DEP-[RHO| > IDENT-[STRID]

In the top ranking stratum, we have three markedness constraints: ORAL-
FrRICSTRID and ORALFRICVOICELESS, as their names suggest, call for all oral
fricatives to have the feature [STRID] and lack the feature [VOICE| respectively.
That these constraints should be undominated in Latin will come as no surprise,
since the inventory of fricatives in the attested language consists solely of {[s, f, h]}:
there are no voiced fricatives, and the oral fricatives [s] and [f] are both strident.

The remaining constraint, IORALFRICV, is undominated as at Stage 1, but

it is no longer ranked over IDENT-[VOICE]; instead, the faithfulness constraints
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are ranked so as to generate the following repair strategies, in descending order of
harmonicity:

The least expensive repair strategy in terms of constraint rankings, as IDENT-
[STRID] is bottom-ranked, is to realise a non-strident fricative as strident: /¢/ —

/f/, /8/ — [s]. This is the repair strategy we find in e.g. frater, aestus:

(41) Tableau for /drater/ > frater ‘brother’ at Stage 2

/drater/ _ _
@) o o = =2 ) ) =2 i ) 5
& & = = = = > = = =
o O T O I O e I I A O
[ 1 — —_— 1 —_— —_ =
s = s — — v} = —_ n jev} 1
= | Z|2|¢|38|5|&8|8|S|E |7
a = a Z = a2 | 2| 2| &= 22
o T T = e Z
= < o o
& = -
) =
5
&
wn
wn
IE" 1. fraiter 0 0 0 0 0 0 0 0 0 0 1
~ 2. praxter 0o 0o— 0o 1W 0o 1W 0o— 0o 0o 0o— oL
~ 3. dratter || {W [o—|o—|o—|o|o|o o |o—]o|oL

(42) Tableau for /aiftus/ > aestus ‘heat’ at Stage 2

Jaiftus/

ATYLGOI JTVH O
ADTITVEQ]
[LNOD]-XVIN
[4od]-XvVIN
[so1d]-aag
[avy]-aaq
[sg0]-XVIN
[Nos]-daQg
[ony]-daq
[ardis]-1NAd]

o |[SSHTADIOADTI JTVH(O)

I 1. arstus 0 0 0 0 0 0 0 0 0 1

~ 2. arrtus 0 0o— 0 1W 0 0o— 0o— 1W 1W 1W ()L

~ 3 artius 0 0o— 0— 1W 0 1W 0o— 0o 0o 0o OL

~ 4. aftus | {W |o—|o—]o—|o—|o—|o—]o—|o—|o—|oL

The constraints DEP-[RHO], MAX-[0BS|, DEP-[SON] and MAX-[CONT| rank

above IDENT-[STRID], so the next repair strategy in order of harmonicity is to
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realise a fricative as the nearest homorganic sonorant, adding the feature [RHOTIC]

if necessary. This repair strategy gives /s/ — [r], i.e. rhotacism:

(43) Tableau for /jousa:t/ > iurat ‘swears’ at Stage 2

/jousazt/

AIMLGOI JTVHO
AP ATVHQOT
[LNOD]-XVIN
[H0d]-XVIN
[so1d]-daq
[avy]-daQg
[sg0]-XxVIN
[NoS|-da(
[ony]-daq
[arais]-INad]

o |[[SSHTADIOADTEITVIO

IS" 1. joura:t 0 0 1 0 0 0 1 1 1 1

— o~ | tW |o— | oL |oL|oL|i—

7

~ 2. joutait || o— | o—

~3.jousazt || o— | 1W | o— | oL |[o—|o0o—]o0o—|oL|oL|oL]| oL

Next, we have the option to realise a labiovelar fricative as a labial. This can

combine with a violation of the bottom-ranked IDENT-[STRID]| to give /x%/ — [f].

(44) Tableau for /xVormos/ > formus ‘warm’ at Stage 2

/xormos/ olxlo|lzle|lo|lolz|uluols
& < & > > &= = > = &= 5
S = T O A A U (O I =
o] e H | 5 || @ | = | 5| | =" !
= | Flz|c|83|5|&5|8|8|&8|%
a = a Z |5l | =2 |a |22
N Q D = R B &
= < o S
2 = -
) o
=
t
w2
[05)
IZ” 1. formos 0 0 0 0 1 0 0 0 0 0 1
~ 2. kVormos 0o 0o 0o 1W OL 1W 0o 0o— 0o— 0o ()L
~3.x%ormos || tW |o—|o—|o|oL|o—|o—]o|o—|o|oL

Finally, if it will produce a candidate that is more harmonic with respect to the
markedness constraints in the top stratum, there is a choice of two repair strategies

that are equally dispreferred compared to the others:
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e Realise a fricative as a homorganic stop: /B/ — [b], /y/ — [g]:

(45) Tableau for /nefela/ > nebula ‘cloud’ at Stage 2

/nefela/ —_
SI1o| 9|2l =|8|F|E|8|5]E
sl e |Fl 8|l 525 ¢
T T S > T Ao B = (- (e~ =~ B
SIElE S8R E|E|2]2) 2
o) Q < |12 | =
= < o o
& = -
) o

o)

)

[92]

[05]
I 1. nebela 0 0 0 1 0 1 0 0 0 0 0
~2mnevela [ o— | o— | W |oL|o—|oL|lo—|o—]o0o—]o0o—|1W
~3.mnefela || W /| o— | 1W/|oL|o—|oL|o—]o—]o0o—|0o—]0—

(46) Tableau for /medios/ > medius ‘middle’ at Stage 2

/medios/ . .
@) o @) = = -, -, = -, ) o
& & > > s> s> > s> = =
N - T O IO A A B R (A I O
F 2 H |l 5|l o™ 7| 5| % |=F® !
= |21z |8|8|5|&5|8|S|E|=
a = a zZ | B e |2 |a =23
@ S22 g
= < @) =)
& = -
= &
&
&
9]
»n
IF" 1. medios 0 0 0 1 0 1 0 0 0 0 0
~ 2. mezios 0o— 0o— 1W OL 0 OL 0o— 0 0o— 0o— 1W
~ 3. medios 1W 0o— 1W OL 0 OL 0o— 0 0o 0o— 0o—

This also affects word-medial [8] that is misparsed as [v], as in ruber:
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(47) Tableau for [ruder] — /ruver/ > ruber ‘red’ at Stage 2

IDENT-[STRID]

DEP-[RHO]

DEP-[SON]

MAX-[0BS]

0o—

DEP-[RAD]

0—

DEP-[PLOS]

oL

MAX-[DOR]

0o—

MAX-[CONT]

oL

ORALFRICVOICELESS

1W

IORALFRICV

0—

ORALFRICSTRID

0

0o—

/ruver/

I 1. ruber

~ 2. ruver

e Debuccalise a dorsal segment: /y/ — [f], /x/ — /h/

(48) Tableau for /xolus/ > holus ‘green vegetable’ at Stage 2

IDENT-[STRID] o r W IDENT-[STRID] o Ll L
DEP-[RHO] o W W DEP-[RHO] ol L| L
DEP-[SON] S W W DEP-[SON] = W W
MAX-[0OBS] ol L| L MAX-[OBS] ol L| L
DEP-[RAD] |22 DEP-[RAD] - 2=
DEP-[PLOS] o|E| L|a| Dep-[pLOS] o | = r
]
o0
MAX-[DOR] ~| 2|2 £| Max-[poR] ~ 22
=
MAX-[CONT] o|B| L|w| Max-[conT] o | = r
[«
>
<
ORALFRICVOICELESS| © | || L|#| ORraLFRicVocELESS| = | L| &
-~
3
IORALFRICV o W W S IORALFRICV o W W
A
~
ORALFRICSTRID o W W1 ‘2| ORALFRICSTRID o W W1
G
2| w| | > | 2| =
AEIEIE €18 %
> S|l =2 R oS B| B| B
= RS = | e
Z B | ¢ ¢ = Z | 2] 2
>
N
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In other cases, segments in the output from speakers at Diachronic Stage 1
are phonetically misparsed as discussed above, and the misparse is reproduced

faithfully at Diachronic Stage 2:

(50) Tableau for [fuimos] — /fuimos/ > fumus ‘smoke’ at Stage 2

/fuzmos/

OBOZZGUZUGQ
& Tl | BBl E|E |3
= s ] s ]
R N N I B B i A
H|l o lH| = | = || |—=|2|=|:
= |2z |383 8|5z |8|2S|2|=
dlEla|lz| 2|2 |8 |22 2] =
Rl 2= — =
g<og =2
5 e

o

g

[05]

0

IF" 1. fummos || 0 | O 0 0 0 0 0 0 0 0

(51) Tableau for /niy¥is/ — /niwis/ > niuis ‘snow-GEN.SG’ at Stage 2

/niwis/
Ol R |O o| g og|ogo| F
BEAE = |2 5 | 9 3 8|8
< B = N I o A D
= — Ll w |l v ===

7 2 7 818 = g e z | =
SlEla|lz|5 |8 |2 |la |20
o T P I T Bl B g
S5 <|o|— =)
& 3 -
© 2

e}

w2

»n

0

IF" 1. niwis || 0 | O

There remains to account for the behaviour of fricatives that are word-medial,
but adjacent to a consonant, including the assimilation of [s] to an adjacent liquid,
as in terret, uelle, and the behaviour of non-strident fricatives in e.g. wuerbum,
niz, ninguit, mingo and mictus. To model these changes, we must augment our

ranking to include the following constraints:

(52) Name: [CONS]-AGREE-[RAD]

PyOT representation: (CondAgree, ’cons’, ’rad’)
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(54)

(55)

(56)

Definition : Assess a violation for every pair of consecutive consonants in
the output that are differently specified with respect to the feature
[RADICAL).

Name: [CONS]-AGREE-[DOR|

PyOT representation: (CondAgree, ’cons’, ’dor’)

Definition : Assess a violation for every pair of consecutive consonants in
the output that are differently specified with respect to the feature
[DORSAL].

Name: [CONS]-AGREE-[LAT|

PyOT representation: (CondAgree, ’cons’, ’lat’)

Definition : Assess a violation for every pair of consecutive consonants in
the output that are differently specified with respect to the feature
[LATERAL.

Name: [CONS]-AGREE-|[RHO]

PyOT representation: (CondAgree, ’cons’, ’rho’)

Definition : Assess a violation for every pair of consecutive consonants in
the output that are differently specified with respect to the feature

[RHOTIC].

Partial ranking of constraints at Stage 2:

[CONS|-AGREE-[LAT| > DEP-[LAT| > MAX-[RHO| > ORALFRICSTRID,
ORALFRICVOICELESS, IORALFRICV, [CONS]-AGREE-[RAD],

[CONS]- AGREE-[DOR], [CONS]-AGREE-[RHO| > MAX-[CONT|, MAX-[DOR],
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DEP-[PLOS|, DEP-[RAD| > MAX-[0Bs|, DEP-[SON|, DEP-[RHO] >

DEP-[STRID],

The crucial ranking conditions here are [CONS]-AGREE-[LAT] > DEP-[LAT],
Max-[0oBs], DEP-[SON], so that a cluster /ls/ surfaces as [ll], but DEP-[LAT| dom-
inates all other markedness constraints, so that [l] is never the most harmonic

realisation for a fricative anywhere else:
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(57) Tableau for /welse/ > welle ‘to wish’ at Stage 2

IDENT-[STRID] - =
DEP-[RHO] o | |
o
DEP-[SON] - =
MAX-[OBS] - =
DEP-[RAD] ol |
()
DEP-[PLOS] o \O
MAX-[DOR] ol L
MAX-[CONT] - =
CopbaConp-[cont] || = | |
[CONS]-AGREE-[RHO] || © | |
[CONS]-AGREE-[DOR] || = | _
[coNs]-AGREE-[RAD] || = | |
IORALFRICV o \D
ONSET ol L
ORALFRICVOICELESS|| @ L
ORALFRICSTRID o \O
MAX-[RHO] ol L
DEP-[LAT] -
[CONS]-AGREE-[LaT] || © | B
T| T
> | E
= = |
£ B |

Similarly, [CONS]-AGREE-[RHO| dominates DEP-[RHO] MAX-[0BS] and DEP-[SON] so that /rs/ surfaces as [rr]:

(58) Tableau for /terse:t/ > terret ‘frightens’ at Stage 2

7]
D

IDENT-[STRID] — | = L =

DEP-[RHO] =223

DEP-[SON] -2 L2

MAX-[0Bs] — | =3 L =
DEP-[RAD] o

o

DEP-[PLOS] o | | | |

o ) o

MAX-[DOR] ol L L]

o o) )

MAX-[CONT] — | =3 L =

CoDACOND-[CONT] ol L L]

o e o

[cONS]-AGREE-[RHO] || = | = | | |

— ) (=)

[cons]-AGREE-[DOR] || = | || || |

o (=] (=]

[coNs]-AGREE-[RaD] || = | | || |

o o) ()

IORALFRICV o L \o \O

ONSET o ‘D L \D

ORALFRICVOICELESS| @ L L \o

ORALFRICSTRID o L \o L

MAX-[RHO] ol L |E|E

o — —

DEP-[LAT] ol L|EB]|E

o [a\] —

[cONS]-AGREE-[LAT] || = | | =

(=) e} —

I R B

2 — | N ™| <

< | 2| 2|2




L8

Because [CONS]-AGREE-[LAT| dominates both DEP-[LAT] and MAX-[RHO] this ranking also generates place as-
similation of liquid clusters in favour of the lateral, as in stélla < *hystér-lahy (Meiser 1998: 123). MAX-[LAT|, the
constraint that would penalise the repair strategy /rl/ — [rr], is not included in the ranking, therefore PyOT takes

it to be undominated, and does not generate any candidate in which a lateral surfaces as non-lateral:

(59) Tableau for /sterrlar/ > stélla ‘star’ at Stage 2

/sterrlar/ =|ol=z|o o o _ R R A - - - - . - - .
a a a a
o = > = = Z o o o o e > > = = > 3 = 8
A I R > % & Z Z Z o £ e " - & g 3 2
R O I - B B S e B I I A I = B
2 NI IR R N2 SO 2 ,
SHEEIEI R M A A E A A A
Q | =] ol a a = Q Q Q Z Z, = & ST I F <P ) =
2T e 2| |EElElElE|Z|T| :
G = | 3 Gl I A Y =
IS o = w | g | m Z
> = = o) T =]
A % S| 2| o |
wn
I 1. stel:a: 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~ 2. sterrlar || W | oL | oL | o— | o—]o—]o—|o—|o—|1tW|o—]o—]o—|o—|o—]o—]o—|o—|o0o—

Finally, because [CONS]-AGREE-[RAD| and [CONS|-AGREE-|DOR] dominate the relevant faithfulness constraints,

a dorsal fricative is never debuccalised when adjacent to a dorsal nasal:
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(60) Tableau for [werdom| — /wervom/ > werbum ‘word’ at Stage 2

IDENT-[STRID] — | = L =t
DEP-[RHO] ol LI L |
o o o
DEP-[SON] o LI L] L
Max-[0BS] o | | |
o o o
DEP-[RAD] ol LI L |
o o o
DEP-[PLOS] — L 2
MAX-[DOR] o | |
o o o
MAX-[CONT] — | 3 L 3
CopbaConp-[cont] || o | L L| L
[CONS|-AGREE-[RHO] || — L =N
[CONS]-AGREE-[DOR] || = | _| L| L
[cons]-AGREE-[RAD] || = | || || |
o o o
IORALFRICV o L \o \O
ONSET S L L L
ORALFRICVOICELESS|| © % \O %
ORALFRICSTRID o L \O \O
MAX-[RHO] sl Ll=]E
DEP-[LAT] o L % %
[CONS]-AGREE-[LAT] || © ==
515 BB
= el I o = =
= 19) ) ) )
S s B| B| B
5 | N | <
z Bl 2] 2|2
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(61) Tableau for /nixVs/ > niz ‘snow’ at Stage 2

IDENT-[STRID] o
o (=}
DEP-[RHO] o | | |
o o
DEP-[SON] ol L] |
o o
MAX-[0BS] ol L] |
(=} o
DEP-[RAD] ol =| |
— o
DEP-[PLOS] |23
MAX-[DOR] o= |
— o
MAX-[CONT] | =2 =
CopaConp-[cont] || = | || |
o o
[cONS]-AGREE-[RHO] || = | | |
o o
[CONS|-AGREE-[DOR] || — | = L
[coNs]-AGREE-[RAD] || o | = | |
— (=)
IORALFRICV o L L
ONSET o| LI L
ORALFRICVOICELESS|| © \o \o
ORALFRICSTRID o L %
MAX-[RHO] o | |
o o
DEP-[LAT] o |
o o
[coNs]-AGREE-[LAT] || o | || |
o o
sl 2|8
_ =| 2| E
% — | & 3
& B 2|2

89

(62) Tableau for /nigy“it/ > ninguit ‘snows’ at Stage 2

IDENT-[STRID] ol =| |
— (=}

DEP-[RHO] ol L| |
o o

DEP-[SON] o | | |
o o

MAaX-[0BS] o ||
o o

DEP-[RAD] ol L| |
o (=}
DEP-[PLOS] |33

MAX-[DOR] ol & |
— (=)
MAX-[CONT] — |2 =2

CopaConp-[cont] || = | [ | |
o o

[cons]-AGREE-[RHO] || o | || |
o o

[coNs]-AGREE-[DOR] || o | = | |
— (=)

[coNS]-AGREE-[RAD] || = | || |
o o
IORALFRICV o \O L
ONSET S L L
ORALFRICVOICELESS|| © % %
ORALFRICSTRID = \O %

MAX-[RHO] o| L] |
(=} (=)

DEP-[LAT] ol L] |
o o

[coNS]-AGREE-[LAT] || o | || |
o (=}

B =

E | 2 &
= 25 B
5 2| 8| A
= = i e
& B 2|2




(63) Tableau for /migyo:/ > mingo ‘urinate-1SG.PRES’ at Stage 2

IDENT-[STRID] o
o o
DEP-[RHO] o \O \O
DEP-[SON] o | |
o o
MAX-[OBS] o | |
o o
DEP-[RAD] sl L
DEP-[PLOS] -3
MAX-[DOR] sl L
MAX-[CONT] |23
CopbaConp-[cont] || = | L| L
[cons]-Acree-[ruo] || = | L| L
[CONS]-AGREE-[DOR] || = | | |
[coNs]-AGREE-[RAD] || = | 2| L
IORALFRICV o L \o
ONSET o L L
ORALFRICVOICELESS|| © \O %
ORALFRICSTRID = L %
MAX-[RHO] ol L| L
DEP-[LAT] ol LI L
[CONS]-AGREE-[LAT] || = | _| L
3| 8| 8
S| 2| =
= gl E|E
s 2| F| E
=2 — | | ™
g B2 2

90

(64) Tableau for /mixtos/ > mictus ‘urinate-PTCP.PERF’ at Stage 2

IDENT-[STRID] o| L| L
DEP-[RHO] o| L] |
o o

DEP-[SON] o L| |
(=) (=)

Max-[0Bs] o | |
o o
DEP-[RAD] sl 2| L
DEP-[PLOS] — 23
MAX-[DOR] oslE| L
MAX-[CONT] — =22
CopbaConp-[cont] || o | L] L
[coNs]-AGREE-[RHO] || = | _| L
[CONS]-AGREE-[DOR] || — | = | |
[CONS]-AGREE-[RAD] || = | | |
IORALFRICV S \o \o
ONSET ol L| L
ORALFRICVOICELESS| @ L L
ORALFRICSTRID = \o %
MAX-[RHO] ol L| L
DEP-[LAT)] ol LI L
[CONS]-AGREE-[LAT] || = | _| L
xR ©n n

el 2] £

=~ = =R
8 g 8| &
+ . . .
s — | |
g | 2] 2




‘grass’ at Stage 2

> gramen

men]|

v
.

(65) Tableau for [yra

§2.2.1

IDENT-[STRID]

DEP-[RHO]

DEP-[SON]

0o—

0o—

MAX-[0BS]

0o—

0o—

0o—

0o—

DEP-[RAD]

1W

0o—

1W

0o—

DEP-[PLOS]

oL

oL

oL

oL

MAX-[DOR]

1W

0—

1W

0o—

MAX-[CONT]

oL

oL

1—

oL

oL

CoDpACOND-[CONT]

0o—

0o—

0o—

0o—

[CONS|-AGREE-[RHO]

1—

oL

oL

oL

[CONS]-AGREE-[DOR]

oL

1—

oL

1—

[CONS|-AGREE-[RAD]

1W

1W

0

IORALFRICV

0—

0—

0—

0—

ONSET

0o—

0

0o—

ORALFRICVOICELESS

1W

0—

0—

1W

ORALFRICSTRID

1W

0o—

0o—

1W

MAX-[RHO]

0o—

1W

1W

1W

DEP-[LAT]

0

1W

1W

1W

[CONS|-AGREE-[LAT]

0

0—

0—

1W

1W

1W

/yraimen/

IF” 1. grarmen

~ 2. firaimen

~ 3. yrazmen

~ 4. glazmen

~ 5. filaimen

~ 6. ylazmen
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This constraint ranking represents an attempt by learners to produce the in-
ventory of fricatives they are misperceiving in the speech of the generation at Stage

1, which is given in (35) and repeated here for reference:

(35) Inventory of fricatives perceived by learners of Stage 2:

Features [LABIAL] [CORONAL] [LAB, DOR| [DORSAL]
[VOICE] § 0 v Y

— ¢ xV X
[STRIDENT] f s

[STRID, VOI] v

As T argued above (p. 73), learners are incapable of acquiring this inventory, as
the patterns it calls for are inconsistent with phonological universals as represented
mentally by the constraint set. Instead, they acquire the ranking in (56) as the
approximation of the patterns in (35) most intelligible to speakers of the language
at Stage 1.

The acquisition of the ranking in (56), however, depends on learners (mis-)
perceiving the sounds in (38) in the stimulus from which they acquire their phon-
ology. In other words, it depends on learners hearing the output of Stage 1, with
the phonetic misparses to which it is liable ([0] — [f], [y¥] — [w], [z] — [r] etc.).
Therefore, once there arises a generation of learners who have no opportunity to
hear the output of Stage 1, they may draw different inferences when only the
output of Stage 2 is available as a stimulus.

In particular, they will be expected to draw different inferences about which
sound is the underlying representation of an output [r]. In the output of this stage,

an intervocalic [r] can in principle reflect an underlying /r/ or an underlying /s/.
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This situation, and the response to it we expect the learner to display, is described
in Tesar & Smolensky (1996: 41) and Kiparsky (2000a: 15): an output [A] that can
reflect either /A/ or /B/ is parsed as /B/ when paradigmatic alternations make
the underlying /B/ apparent, otherwise as /A/. This means that the underlying
/s/ of rhotacism will only be acquired by learners after Stage 2 when there is an
alternation to make it apparent, as in rus, ruris or funeris, funestus.

The other sound changes generated by the Stage 2 ranking are not apparent
from the output: as ORALFRICSTRID is undominated, non-strident fricatives are
entirely absent from the output. Therefore, the next generation of learners has no
opportunity to learn the ranking of faithfulness constraints in (56); they learn that
oral fricatives must be strident, but not what to do about it if one happens to occur
in the input. The only alternation that remains apparent on the basis of the Stage
2 output is that of rhotacism, and because the underlying /s/ is only apparent in
alternating environments, rhotacism comes to be associated with morphologically
complex forms, and the generation at Stage 3 acquires the ranking that produces

it at the stem level.

2.2.2 Stage 3 — stem-level phonology

In this stage, morphological boundaries that obscure the environment of rhotacism
keep it from applying, so we have s in ni-si and de-silio. This presupposes an
analysis in which the prefix does not form part of the stem-level domain: the
UR of, for example, de-silio would be /[,de[semsali]o]/>. This accords with the
hypothesis we will explore in chapter 3 that, for regular forms, the phonological

stem in Latin excludes the prefix, but otherwise includes all material up to, but

5This assumes that vowel weakening occurs on the word level; see §4.2.4.
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not including the inflectional ending. Therefore, the input to the stem-level co-
phonology is /sali/, in which the /s/ is not between vowels, therefore no violation
of IORALFRICV is provoked.

Given that endings do not form part of the stem-level domain, we might expect
that genitive plural endings like -arum and regular infinitives in -are, ére, etc., in
which the 7 is the product of rhotacism, would revert to being *-asom and *-
ase and so on, once the constraint ranking giving rise to rhotacism reached the
stem level. The reason why they did not is that the intervocalic environment in
these forms is contained entirely within the ending. Because the [r] of the genitive
plural and regular infinitive endings is always intervocalic, no alternation exists
from which the learning generation can deduce that it reflects underlying /s/. This
will cause them to parse the [r] as a token of /r/, by the principle of parsimony that
Prince & Smolensky (1993) term lexicon optimisation. For de-silio, by contrast,
the alternation with the un-prefixed verb salio suffices, at the word level, to make
the underlying /s/ apparent, so that when the grammar reaches the stem level,
the /s/ is no longer intervocalic, and is realised as [s].

It should be noted at this point that although there are alternations which
might be expected to make the underlying /s/ of the general infinitive ending -se
apparent, such as the irregular infinitive esse ‘to be” and the perfect infinitive in -
sse (*regese ‘to rule’ > regere ~ rezisse ‘to have ruled’), the formation of infinitives
must necessarily have been opaque to speakers of Classical Latin. We have already
seen that at Diachronic Stage 2 an s assimilated completely to an adjacent liquid:
this created the irregular infinitive */welse/ > welle ‘to wish’. After Stage 2,
however, the /s/ resurfaced whenever a morpheme boundary interfered, just as

in desilio: we regularly find pulsus ‘driven’; morsus ‘bitten’ etc., but wuelle was
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not remade to *uelse. This suggests that despite the extant parallels, -se was no
longer considered to be a general infinitive suffix: instead, uelle and esse were
lexicalised as irregular forms, and the regular endings were likewise taken to be
those apparent on the surface: -are, -ere, -ere, -ire.

Because the class of non-strident fricatives produced by the speakers of Stage 1
is not part of the input from which learners of Stage 3 acquire their phonology, the
ranking of faithfulness constraints in (56), with the preference hierarchy of repair
strategies it predicts, is no longer in effect. The only generalisation that can be

induced from the output of Stage 2 is rhotacism, so the ranking is as follows:

(66) Partial stem-level ranking of constraints at Stage 3:

ORALFRICSTRID, IORALFRICV > MAX-[0BS], DEP-[SON|, DEP-[RHO],

MAX-[STRID|, MAX-[CONT]

Under this ranking, sequences of VsV that are entirely stem-internal continue

to undergo rhotacism regularly:

(67) Tableau for /[siemjuisaz|t/ > iura-t ‘swear-3SG.PRES’ at Stage 3, stem level.

/juisar/

ADTIATVHOT
[sg0]-XVIN
[NOSs]-da
[ony]-dag
[araLs]-XvIN
[LNOD]-XVIN

[onY|-1-[OHY]
o |[arLgoraIvaQ

e}

IE" 1. juira:

~ 2. juxsa: 0o | 07— 1W (]L OL oL ()L QL

~ 3. jux@a: 00— 1W 1W OL OL OL 1 QL
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An /r/ from *s that has been elevated to the lexicon as described above, due
to the lack of a morphologically related form with [s] making the alternation ap-
parent, such as the regular GEN.PL endings in e.g. ararum ‘altar-GEN.PL’, surfaces

unaltered:

(68) Tableau for /[siemairailrom/ > ararum ‘altar-GEN.PL’ at Stage 3, stem

level.

Jazrairom/ slolzlzlolol=z|e
ENE S S RCH R -
SlEle|* || 2|7~
T3 5| TS| E |®|q
TIEE|Bl2|3]5|¢8
ERECIECR 15|43
s < S

O |z

o)

0

I¥" 1. arrairom | 0 0O/,0]0]O0]01]0O0

It is also now “safe” for forms with intervocalic /f/ to be borrowed, such as the
name Rufus from Sabellian, as there is no sonorant that can appear as its surface

exponent without violating faithfulness constraints not mentioned in (66):

(69) Tableau for /[semruifols/ > rufus (name) at Stage 3, stem level.

/ruzfo/ N .
x| O 3 2| 9| 9| g =
- - A B B <= A = e
I - < I A I I
S - = R B R A == A Y
TIEl=z |8 2|32 ]¢
=l | Q| T | B =
o — < — | —
L |8

=,
2" 1. ru:fo 0 0 1 0 0 0 0 0
~2rwdo o | 1 Wli—|o—Jo|o | 1W]|o—

In a similar vein, it is at this stage that the dissimilatory blocking of rhotacism

in e.g. caesaries makes itself felt. This process occurs in deference to a markedness

96



§2.2.2

constraint that applies across the entire vocabulary of Latin. Cser (2010: 42-3)
points out that a sequence rVr is only found to occur in final syllables, and that all
instances of final r'Vr reflect an earlier rVr, being the products of the shortening of
vowels in closed word-final syllables that occurred circa 200 B.C.E. (Meiser 1998:
77). I claim in §2.2.3 below that at the time when the final shortening occurred,
rhotacism had already entered Stage L of the life cycle, therefore I argue that at the
period in the history of the language when rhotacism was a word-level process, the
prohibition of rVr was exceptionless, and also a part of the word-level phonology.

This co-occurrence restriction is by no means typologically surprising: compare
the case of Yimas discussed by Suzuki (1998: 84-7), the English word pilgrim from
Late Latin pelegrinus < peregrinus, and the dissimilation in colloquial Spanish,
whereby canonical gldndula is realised as grandula (Lloret 1997: 125). I therefore
adopt a constraint formulated according to Suzuki’s Generalised OCP schema to

model it:
(70) Name: *[RHOTIC]-u-[RHOTIC]

PyOT representation: (GOCP, ’rho’, 1)

Definition : Assess a violation for every sequence of two segments in the
output with the feature [RHOTIC| separated by material amounting to

no more than one mora.

If we insert this constraint into our ranking so that it dominates IORALFRICV,

the grammar generates caesariés correctly:
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(71) Tableau for /[semkaesarie:]s/ > caesaries ‘luxuriant hair’ at Stage 3

/kaesarier/ N .
slolzlelololz|z
= |3 || 5 S5
Z1E|E 5|5 5 8¢
T |Z|3| g8 |29 |3
T3 |E|E|Z2|8]| =%
= wn | Q 5 H
5| < = | =
S| Z

)

IF” 1. kaesarier | 0 0 1 0 0 0 0 0

~ 2. kaerarie: 1W 0o oL 1W 1W 1W 1W 1W

Besides the final syllable examples such as error ‘error-NOM.SG’, feror ‘carry-

1sG.pass’, Cser (2010: 47) notes that there are surface exceptions to the gener-

alisation that rVr sequences are prohibited occurring at morpheme boundaries:

such as in certain passive forms of verbs with stems in -7, e.g. quaere-retur ‘seek-

3SG.IMPF.PASS.SUBJ’, mor-eris ‘die-2SG’. To these we may properly add the in-

finitive geré-re ‘to bear/wear’ and the non-nominative forms of the name of the

goddess Ceres: Acc Cerer-em, GEN Cerer-is etc. In every case but that of Cer-

erts, a morpheme boundary occurs within the rVr sequence. So, to explain a form

such as geré-re, 1 argue first that the surface [r] of the ending -re is underlying

at Diachronic Stage 3, having been lexicalised as set out above (p. 94), and the

underlying form of the stem is /gese/. No rVr sequence is visible to the stem-level

phonology, so the /s/ surfaces as [r]:
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(72) Tableau for /[siemgese|re/ > gerere ‘to bear/wear’ at Stage 3, stem level

fomel sl o5 l2|9lelzle
=5 | Q58| 8|55
@) = > 1 LI R 1 1
SHEHEEEE
Tl 2 |Bl288|¢8
= | »m | Q | T S |8
g < = | —

L2z

»)
" 1. gere | 0 0 O |1 |1]1]|1]1
~ 2. gese o | 0 1W oL OL OL oL OL

This leaves Cereris. The phonological stem here ought, etymologically, to be
/keres/ (see de Vaan 2008: 109), which ought to surface as *[keres], in obedience
to *[RHO]-u-[RHO].

The nominative Ceres shows a long vowel. The alternation betwen nominative
long vowel and oblique short vowel is generally taken to be old, reflecting the
hysterokinetic nature of the PIE stem (see Weiss 2009: 261). Therefore, since
synchronically the alternation must be handled as a lexical exception anyway, the
inference does not necessarily hold that the /s/ of the nominative is part of the
underlier of the oblique stem. In plain terms, since a speaker is not generating
the oblique forms from the same stem as the nominative (or else we would expect
*Cereris, * Cerérem etc.), she might list /kerer/ as the underlying oblique stem just
as well as /keres/. This would not be unnatural, since the constraint against rVr
only comes into play at Diachronic Stage 3, so that the first learners at DS3 would
be hearing [ke.re.ris] in the language of their elders who speak the language of
Diachronic Stage 2. This would constitute a premature advance for this particular
stem from Stage 2 direct to Stage L of the life cycle of rhotacism, exactly as for

the endings (see p. 94).
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The literature on the life cycle states that a generalisation makes the transition
from stage 3 to stage L, becoming a systematic property of the lexicon, when its
sensitivity to morpheme boundaries creates enough apparent counterexamples that
its environment is no longer recoverable (Bermudez-Otero 2011: §3). Ideally, we
should like to be able to point to an identifiable change in the grammar that
would give rise to such counterexamples in the case of rhotacism, and precipitate
the transition from stage 3 to stage L. This would require a theoretical stipulation
that allows VsV sequences to surface elsewhere than at morpheme boundaries
while rhotacism is still a part of the stem-level phonology.

This might be possible in the case of loanwords® such as basis and cisium if
we stipulate that, as loanwords, their morphological structure was not apparent
and they therefore did not form stem-level domains. If such forms are possible,
then stage 3 rhotacism becomes essentially a derived environment effect. This
would, however, require a departure from our hypothesis that the stem-level input
excludes the inflectional ending, since if we take the hypothesis as read, it is
difficult to see how a loanword with regular inflection like cisium can be any less
of a derived environment than any other inflected form.

I should prefer to say that the stage 3 state of affairs—in which both [s] and [r]
appear on the surface and both /s/ and /r/ occur in underlying representations,
but surface [r] is sometimes the exponent of underlying [s], is inherently unstable:
as a phonological process becomes more sensitive to morphological structure, there
will be more apparent exceptions to it on the surface, and it becomes more and
more likely that learners will assume that the surface form always reflects the

underlying representation unmodified. In this case, that involves a generation of

6Tt is, however, not possible in the case of the degemination of ss; see note 8 below.
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learners treating every surface [r] as reflecting an underlying /r/, so that rhota-
cism becomes a property of the lexicon and the morphology rather than of the

phonological component of the grammar.

2.2.3 Stage L — lexical listing

The extension of the r to the nominative in forms of the honor, honoris type is
the latest exception to rhotacism, and I assign it to this, the latest stage in the life
cycle. Some authors (Kenstowicz 1996; Benua 1997; Steriade 2000) have attempted
to account for this overapplication of rhotacism within the constraint ranking, by
means of Uniform Exponence or output-output correspondence constraints. The
principal objection to this approach is that it would predict that the change from
the -os, -oris pattern to the -or, -oris pattern would be lexically abrupt, that is,
that it would affect all the relevant nouns at the same time. This is not the case. In
fact honor, the most commonly cited example, only begins to occur relatively late:
Cicero, for example, uses honos, but arbor ‘tree’. In fact, the spread of the -or, -oris
pattern follows the standard progression of an analogy: it is phonetically abrupt,
but lexically gradient (Bermudez-Otero 2007: §21.3.1). Therefore, I argue that it
is a matter of input restructuring, which is the Optmality-Theoretic mechanism
by which analogy is modelled. Similar claims, with a computational model of the
analogy in question, are advanced by Albright (2005).

Despite the levelling in polysyllabic nouns of the -os, -oris type, it must remain
the case that the -os, -oris pattern remained a viable model on which to build
a paradigm, since, in monosyllables such as mos, moris ‘custom’, and indeed

rus, ruris ‘countryside’, we never find levelling: *mor for ‘custom-NOM.SG’ is
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never attested, for example. Baldi (1994: 214) provides an example of this -
o0s, -oris alternation being enforced where it is etymologically unexpected, in the
form ianitos ‘doorkeeper’ (the more common form ianitor reflects the original
agent noun in -tor). The morphological productivity of the -os, -oris pattern in
monosyllables can also be seen in the way paradigms are built for loans from Greek,
such as tas, turis ‘incense’ (from Greek d90c), and glos, gloris ‘sister-in-law’ (from

*/glo-s/ reanalyzed as /glois/, or perhaps from Greek ydAwg).

2.2.4 Interim conclusion.

Our Stratal OT model of the progression of rhotacism through the life cycle

presently looks like this:

Stage 0 — phonetic tendency. Co-articulatory pressures cause intervocalic voice-

less consonants to tend to be realised as voiced.”

Stage 1 — phrase-level phonology. The phonetic tendency of stage 0 is phon-
ologised as a pattern of non-neutralising intervocalic obstruent voicing, with

the result that [z] becomes the regular allophone of /s/ between vowels.

Stage 2 — word-level phonology. The repair strategy by which intervocalic
[s] is avoided changes: underlying /s/ is realised as [r] between vowels. Unless
there are paradigmatic alternants with [s], subsequent generations interpret

intervocalic [r] as a token of /r/, by lexicon optimisation.

Stage 3 — stem-level phonology. Rhotacism is productive under the same

conditions as at the word level, unless this would create a sequence r\?r,

"As noted above (§2.2.1), this phonetic tendency is extremely general, and can be phonologised
in many different ways: cf. Spanish vida from Latin wuita ‘life’.
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which would violate the crucially undominated *[RHOTIC]-u-[RHOTIC] con-
straint, and only if the /s/ and the vowels around it are all contained within

the phonological stem.

Stage L — lexical listing. Rhotacism is a systematic property of the lexicon,
subject to extension by analogy. It is no longer productive over new VsV

sequences, such as in loans or those created by the degemination of ss.

This model demonstrates that by adopting Stratal OT, a formalism which
includes observations of the life cycle of phonological processes in its basic archi-
tecture, we can construct an account of the diachronic development of rhotacism

which explains all the apparent inconsistencies and exceptions to it listed in (27):

(73)  a. For the geminates, I argued that they are representationally equivalent
to consonant clusters, and therefore not intervocalic in the sense
penalised by IORALFRICV. We know from ancient sources that the
degemination in e.g. causa did not occur until after the time of Cicero
(see Quintilian, Institutio Oratoria 1, 7, 20—1), so rhotacism did not
affect the new examples of intervocalic s because it was already at

Stage L, and no longer a productive part of the phonology.®

8A reviewer suggests modelling the interaction between rhotacism and degemination as a
synchronic chain shift, either by means of contrast-preservation constraints, or by positing a
ranking giving rise to degemination at a later stage in the derivation than that which gives rise
to rhotacism. This would be desirable insofar as it would provide a motivation for rhotacism
to make the transition from stage 3 to stage L, as a generation of learners is confronted with a
raft of forms with a new intervocalic [s], such as causa, religiosae (from caussa and religiossae,
respectively; see Baldi 1994: 214; for religiossae, see CIL I? 580 = ILS 6086), and so must
assume that [r] always represents underlying /r/, no matter the consequences for the morphology.
Unfortunately, however, considerations of relative chronology preclude it. As the extension of [r]
to the nominative in nouns of the honos type was already underway at the time of Cicero (see
§2.2.3), rhotacism must have entered stage L before then, and we know from Quintilian’s witness
that the degemination did not occur until after the time of Vergil. Therefore, at the time when
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b. Similarly, the loanwords, such as basis and cisium, were borrowed at a
stage when rhotacism was a property of the Latin lexicon, and not of

the phonology.

c. The blindness of rhotacism to its intervocalic context, where a
morpheme boundary intervenes, as in de-silto and ni-si, reflects the
fact that at the most recent stage when rhotacism was part of the
phonology, it was specifically part of the stem-level phonology, and
therefore blind to phonological structure outside the stem-level
domain. Examples of rhotacism in endings, such as -arum and -ere,

are relics of the word-level stage, preserved by lexicon optimisation.

d. The dissimilatory blocking of rhotacism in forms like miser and
caesaries is regular, in obedience to a crucially undominated constraint
penalising occurrences of rVr. Apparent counterexamples, like soror
and wror, are confined to final syllables, and the product of a sound

change that took place after rhotacism had already entered stage L.

e. Finally, the analogical extension of rhotacism to nominatives of the
honor type is modelled as input restructuring, the spread of an
idiosyncratic set of lexical exceptions that has its roots in what was

formerly a productive phonological process.

We will now proceed to devise constraint rankings to account for the liquid
dissimilation in the -ali/ari- suffix, and to integrate those rankings into the model

we already have.

degemination became a part of the phonology, rhotacism was already part of the lexicon: every
surface [r] reflected underlying /r/
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2.3 Modelling liquid dissimilation

The dissimilation of -ari/ali- has attracted notice in the generative tradition, not
just in Watkins (1970a), but also in e.g. Steriade (1987) and Cohn (1992). An OT
analysis is offered by Suzuki (1998). Like many of the standard grammars of Latin,
however, these analyses do not take account of the fact that the dissimilation is
blocked by non-coronals between the conditioning liquid and the suffix. Further-
more, Suzuki (1998) is apparently unaware that the dissimilation is restricted to

particular morphological environments.

2.3.1 Emergence of the unmarked.

Suzuki proposes to model liquid dissimilation by means of a Generalized OCP

family of constraints, for which the schema is as follows:

(74) Generalized OCP:

X...X: A sequence of two X’s is prohibited

Where: X € {PCat, GCat}

...1s intervening material

Suzuki (1998: 42)

This makes it possible to follow the intuition that dissimilation is an OCP
effect (which is not uncommon, see for example Cohn 1992) while still keeping
our account distinct from those that employ the already-existing family of OCP
markedness constraints in OT, which are defined as applying strictly to adjacent

entities in the theory of representations.
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Suzuki’s account assumes that the UR of the suffix is simply /-ali-/, and that
the dissimilation is enforced by the local conjunction (Smolensky 1993; Kager 1999:
392-400) of the following two GOCP constraints:

(75) *[L1QUID|~[LIQUID] (*[LIQ]~[LIQ)):
Sequential segments must be differently specified for features within the

class [L1QUID]?

(76) *[lateral]. .. [lateral] (*[lat]...[lat]):

Sequential segments must be differently specified for the feature [tlateral]

He then defines the constraint governing liquid dissimilation, per local conjunc-
tion, as one that is violated iff both *[LIQUID|~[LIQUID] and *[lateral]. .. [lateral]
are violated. This allows him to retrodict the blocking effect of the intervening [r]
in e.g. floralis by ranking the conjoined constraint (*[L1Q]~[LIQ] & *[lat]... [lat])

over FAITH, like so:

(77) sol-alis | (*[LIQ]~[LIQ] & *[lat]...[lat]) | FAITHFULNESS

1. sol-alis *[L1Q)~[LIQ *|

*[lat]. . . [lat

2. 5% sol-aris *L1Q]~[LIQ

X
X
X
(]

flor-alis | (*[L1Q]~[LIQ] & *[lat]...[lat]) | FAITHFULNESS

—2z—

1. == flor-alis *LIQ)~[LIQ] R X O
Sodintzl
*lat]...[lat] DO X
PRGN * ~ *
2. ﬂg{-y@ns [LIQ]~[LIQ] R X DO !

*lat]...[lat] DoOO

T am following the feature system and geometry of the original work. See Suzuki (1998: 103)
for full elucidation.
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(Suzuki 1998: 104)

Leaving aside, for the moment, the fact that non-coronals, as well as [r], block
liquid dissimilation, leaving FAITHFULNESS crucially dominated fails to capture
the morphological particularity of the process. Suzuki’s ranking generates not
only /florrazlis/ — [florrazlis], but also, for example, the undesirable /lizlium/ ‘lily’
gl

— *[lizrium] or *[r:ilium]:

(78) lizlium | (*[L1Q]~[L1Q] & *[lat]...[lat]) | FAITHFULNESS
1. ® lizlium *LiQ)~[Liq] = *
*lat]. .. [lat] =
2. © lizrium *L1Q)~[L1Q] X *
*lat]...[lat] O
3. © rizlium *LIQ~[L1Q] X *
*lat]...[lat] O

Liquid dissimilation in Latin is an example of phonologically conditioned allo-
morphy, akin to the distribution of a/an in English or the example of the Dyirbal
ergative discussed by Mascaré (1996); Wolf (to appear) and others, which is marked
by [-nku] on disyllabic vowel-final noun stems, and [-ku] on longer vowel-final
stems. In each case, an alternation is conditioned entirely by phonological condi-
tions, but affects one particular morpheme.

We may partially rescue Suzuki’s analysis by following their approach, and
treating liquid dissimilation as an example of the emergence of the unmarked
(TETU). To retrodict accurately, we must rank FAITHFULNESS above (*[LIQ]~[LIQ]
& *[lat]. .. [lat]), and posit a distinct underlying representation for the -ari/-ali-
suffix, one for which either allomorph: [airi] or [a:li], is a faithful parse. We
will notate this underlier as /a:Ri/. If neither allomorph violates FAITHFULNESS,

(*[L1Q]~[LIQ] & *[lat]...[lat]) will be allowed to decide between the two:
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(79)

(80)

lizlium || FAITH | (*[LIQ]~[LIQ] & *[lat]...[lat])
1w lizlium *LiQ)~[Liq] = *!
*lat]. .. [lat]
2. lirium *| *LIQ)~[L1Q] ®
*lat]...[lat] O
3. ridium *1 *L1Q)~[L1Q] ®
*lat]...[lat] O
sodl-a:Ris || FAITH | (*[L1Q]~[LIQ] & *[lat]. .. [lat])
L sol-aidis *Lig)~[Lq] = *
*lat]. .. [lat] =
2. v soil-airis *LiQl~[LqQ] ®
*lat]...[lat] O

To this extent, the analysis can be modified to retrodict the attested data.

However, the account is predicated on the assumption that non-liquids cannot

block liquid dissimilation (Suzuki 1998: 103), and, as we know, this assumption is

empirically falsified. Latin liquid dissimilation is blocked by non-coronal conson-

ants between the liquid and the suffix, therefore to model it we need a new genus

of analysis. In the next section, I will propose one based on CC-correspondence

theory.

2.3.2 CC-correspondence and anti-faithfulness.

CC-correspondence theory, as articulated by Rose & Walker (2004), is designed to

account for long-distance consonant assimilations. It achieves this by means of a

family of constraints that require segments of sufficient featural similarity to enter

into a correspondence relation. The schema for this constraint family is as follows:

(81) CORR-C«+C
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Let S be an output string of segments and let C;, C; be segments that
share a specified set of features F'. If C;, C; € S, then C; is in a relation

with Cj; that is, C; and C; are correspondents of one another.

(Rose & Walker 2004: 491)

CC-correspondence theory also includes a family of faithfulness constraints that
enforce similarity between segments coerced into correspondence by CORR-C«+>C
constraints. The theory can be extended to account for dissimilation by assuming
that there is also a family of anti-faithfulness constraints (as defined in Alderete
1999, 2001) enforcing dissimilarity between segments in CC-correspondence.

Constructing an account of Latin liquid dissimilation in terms of CC-correspon-
dence theory depends crucially on two observations. Firstly, because the dissim-
ilation is a TETU effect, the entire ranking that generates it must perforce be
dominated by IO-FAITHFULNESS. This leaves two possible repair strategies for

violations of CC-antifaithfulness:

(82)  a. Selection of a different allomorph of -a:Ri-

b. Ejection of one or more segments from the CC-correspondence

relationship, at the expense of the CORR-C«++C constraints.

The second observation is that, since we are working with a privative feature
system, there is no difference between the non-laterality of Latin [r] and the non-
laterality of e.g. Latin [g]. That is to say, we are not working in a system where
[r] is contrastively [—lateral] and [g] is not specified for [flateral] at all. With
these facts in mind, we can make some telling observations about our data that
will allow us to formulate an account of liquid dissimilation in CC-correspondence

theory.
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Let us assume that each of the operative segments (the surface exponent of the
/R/ in -a:Ri-, and the segments that either condition or block its dissimilation) is
in a CC-correspondence relation. Examining these segments’ specifications with
respect to the feature [LATERAL] and to the features under the ARTICULATOR node
will allow us to draw the inferences necessary to construct a constraint ranking.

We will begin with legalis:

(83) l, e g a 1, i s
[LATERAL + +
ARTICULATOR COR DOR COR

It is important to note at this point that CC-faithfulness and -antifaithfulness
constraints are evaluated pairwise with respect to consecutive pairs of CC-corres-
ponding segments. That is, violations will be assessed for the candidate in (83)
with respect to the first [1] and the [g], then with respect to the [g] and the second
1], and not with respect to the two [l|s. Hansson (2007: 402-403) has demonstrated
that any other mode of evaluation leads to “bizarre typological predictions”.

With that in mind, we can observe that the CC-corresponding segments in (83)
respect a perfect anti-faithfulness contour with respect both to [LATERAL] and to
the features under the ARTICULATOR node: that is to say that each consecutive
pair of CC-corresponding segments is differently specified with respect to both.

This should lead us to posit the following two constraints:

(84) —IDENT-CC-[LAT]
Assess a violation for every pair of segments in a CC-correspondence

relation that are identically specified for the feature [LATERAL]
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(85) —IDENT-CC-ARTICULATOR
Assess a violation for every pair of segments in a CC-correspondence

relation that each have the same feature under the ARTICULATOR node.

To determine their relative ranking, and which constraints enforce the CC-

correspondence relation between the segments, we must examine more data:

(86) L w n a 1, i s
[LATERAL +
ARTICULATOR COR COR

Here, the suffix dissimilates to the [l], therefore we are obliged to posit that the
[1] enters into the correspondence relation, despite the violation of —IDENT-CC-
ART that that entails, as the [I] and the [r] are both coronal. The liquid in the
suffix does not dissimilate to the [n], else we would expect *[lumnalis]. This leads
us to infer that non-coronal consonants enter into the correspondence relation, but
coronal non-liquids do not. We can model this inference as an example of repair
strategy (82.2): —IDENT-CC-ART is being satisfied by the ejection of [n] from
the correspondence relation, at the expense of the CORR-C<«»C constraint that
wants it to enter into the relation (and succeeds in coercing the [g] of légalis into
the relation, because no violation of =IDENT-CC-ART is thus provoked). These
observations, that liquids enter into the correspondence relation at the expense of
=IDENT-CC-ART, but other consonants do not, require the following constraints

and ranking:

(87) CC-CORR-[CONS]
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For every pair of segments [...a...[...], assess a violation if o and § both
have the feature [CONSONANTAL] and are not in a CC-correspondence

relation.

(88) CC-CORR-{[LAT], [RHO]}
For every pair of segments [...a...[...], assess a violation if a and § both
have the feature [LATERAL] or [RHOTIC] and are not in a

CC-correspondence relation.

(89) CC-CORR-{[LAT], [RHO]} > —IDENT-CC-ART > CC-CORR-[CONS]

There remains only to determine the ranking of =IDENT-CC-[LAT]. Based on
the fact that dissimilation takes place wherever the undominated 1O-faithfulness

allows, we may propose the following ranking:

(90) —IDENT-CC-[LAT] > CC-CORR-{[LAT], [RHO]} > —IDENT-CC-ART >

CC-CORR-[CONS]

This ranking effectively sets up a state of affairs in the grammar such that
a dissimilatory pair of consonants must be found: it is preferred for a pair to
dissimilate with respect to place of articulation (as in localis), but, if all consonants
in the output are coronal, a dissimilation with respect to [LATERAL] will be enforced
on suffixes that offer the [/r allomorphy (as in lunaris). The blocking effect of non-
coronals arises out of the fact that [1] and [r] are themselves marked for [CORONAL]
in the output.

The following tableaux exemplify this ranking in action:
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| /miita:Ris/ [ “IDENT-CC-[LAT] | CC-CORR-[LAT] | CC-CORR-[RHO] | "IDENT-CC-ART | CC-CORR-[CONS] |

IE” 1. myiil;itamr;is 0 0 0 1 2
~ 2. myiil;it;azl;is 0— 0— 0— oW 1L
(91) ~ 3. mllllzltzallzlsz 0o 0o— 0o — 3W (]L
~ 4. m;i:l;itaris 0— 0— 1W oL 3sW
~ 5. m;iil;ita:lis 0— 1W 0— oL sW
~ 6. m;ilita:l;is 0— W 0— oL 3W
| /narwa:Ris/ | ~IDENT-CC-[LAT] | CC-CORR-[LAT] | CC-CORR-[RHO] | —IDENT-CC-ART | CC-CORR-[CONS] |
IF" 1. narw;azl;is 0 0 0 0 2
(92) ~ 2. na:w;a:l;is; 0— 0— o— W T
~ 3. niaxwiaxliis 1W 0 0o— 0o— 1L
~ 4. niaxwia:liisi 1W 0o 0o— 1W ()L
| /leigaiRis/ [ ~IDENT-CC-[LAT] | CC-CORR-[LAT] [ CC-CORR-[RHO] | "IDENT-CC-ART | CC-CORR-[CONS] |
(93) IS 1. l;erg;azl;is 0 0 0 0 1
~ 2. liexgiaxliisi 0o— 0 0o— 1W OL
| /flora:Ris/ [ “IDENT-CC-[LAT] | CC-CORR-[LAT] | CC-CORR-[RHO] | "IDENT-CC-ART | CC-CORR-[CONS] |
IF” 1. f;1;0ir;azl;is 0 0 0 2 1
~ 2. filioxriazliisi 0o 0o 0 3W oL
~ 3. f;];oir;aris 0o— 0o— 1W 1L oW
(94) ~ 4. filioxra:riis 0o 0o 1W 1L 2W
~ 5. filioxra:ris 0o 0o QW ()L 3W
~ 6. f,;lioxriaxlis 0o 1W 0o— 1L QW
~ 7. filiOII‘aZhS 0o 1W 1W OL 3W
~ 8. f;lomra:l;is 0— 1 W 1W oL 3W
~ 9. filo:riaxlis 1W 2W 0o— OL 3W
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The inference we drew from (86) above, that the importance with respect to
CC-CORR-ART of having liquids in the correspondence relation is greater than the
importance of placing any consonant in the correspondence relation, is an import-
ant and decisive one for the purposes of a theoretical debate in CC-correspondence
theory. The Latin data attest a pattern predicted, but not exemplified by Hansson
(2007), which he refers to as “conditional blocking”!?.

Based on the lack of examples of conditional blocking, McCarthy (2010) argues
that the constraint schema in (81) is redundant, since the similarity requirements
on segments in a correspondence relation can be enforced by IDENT-CC con-
straints, with the exception of the conditional blocking pattern. In the place of

the CORR-C+«+C constraint family, he proposes the following single constraint:

(95) Max-CC:
Assign a violation mark for every consonant that is not in the domain of

the CC correspondence relation.

However, our CC-correspondence account of liquid dissimilation requires the
constraints CC-CORR-[LAT] and CC-CORR-[RHO] in addition to the constraint
we have notated CC-CORR-[CONS], which is functionally identical to MAX-CC. In
the absence of these constraints, the ranking of constraints to generate the attested

forms as desired optima is intractable:

10Tn strict form, we should say that they attest the dissimilatory counterpart of Hansson’s
conditional blocking pattern, since the specific pattern he predicted was one of blocking of long-
distance assimilation. The conclusion it invites us to draw, however: that separate CORR-C+>C
constraints, enforcing correspondence relations between different degrees of similarity between
segments, are needed, remains valid.
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(96) /mi:lit-a:Ri-s/ || IDENT-CC-[SON] | MAX-CC | =IDENT-CC-ART
= m,il;itam;is 0 2 1
1. ~ myitl;it;am;is; 9 W o L 3
2. ~ militalis 0 - 5 W 0 L
(97) /loc-a:Ri-s/ || IDENT-CC-[SON] | MAX-CC | =IDENT-CC-ART
® l;oc;al;is 1 2 0
1. ~ Locar;is 0 L 3 W 1 W

Therefore, either our CC-correspondence- and antifaithfulness-based account
of liquid dissimilation is in error, or it demonstrates the need for separate CORR-

C+C constraints in CON.

2.3.3 Diachronic considerations

Our account of liquid dissimilation as phonologically conditioned allomorphy is
sufficient to account for the textbook cases applying to the -ali/ari- suffix, but

there are other considerations which need to be taken into account:

a. The dissimilation in the related noun-forming suffix -al/ar, which is not
blocked by an intervening non-coronal (e.g. in calcar), remains to be accoun-

ted for.

b. Certain forms with -ari/ali- show a liquid other than that predicted by the
model above, or show variation, such as letalis ‘deadly’ (regularly with [1])
or Latialis / Latiaris ‘of Latium’ (both are attested, but the expected Latiaris

is attested on the order of ten times as frequently) (Cser 2010: 39)
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c. Finally, there are theoretical ramifications to consider: we must take a prin-
cipled stand on the question of which stratum the dissimilation takes place
in (is it a phrase-level, a word-level or a stem-level generalisation?), and

determine to what extent it can be seen to observe the life cycle.

To model the dissimilation of -al/ar, which is not blocked by non-coronals,
using a CC-correspondence account along the same lines as that used for -ari/ali-,

is in itself straightforward. We simply propose the following constraint ranking:

(98) CC-CORR-[RHO|, CC-CORR-[LAT| > IDENT-CC-[NAS],
IDENT-CC-[HIGH], IDENT-CC-[SON], =IDENT-CC-[LAT| >

CC-CORR-[CONS],

The two top-ranked constraints ensure that all liquids (segments marked for
one of the features [RHOTIC, LATERAL| enter into the correspondence relation in
the winning candidate. The three IDENT-CC constraints in the next ranking
stratum ensure that where there is more than one liquid in the winner, no other
consonant that may stand between the two of them is permitted to enter into the
correspondence relation, while the bottom-ranked CC-CORR-[CONS]| ensures that
where the only liquid available is the liquid in the suffix, some other consonant will
be found in the input for it to dissimilate to. The constraint =IDENT-CC-[LAT],
of course, enforces the dissimilation pattern itself.

This ranking predicts the attested data, giving [l] when there is no preceding

liquid to condition the allomorphy:

(99) Tableau illustrating liquid dissimilation in animal ‘animal’
Filter constraints: IDENT-CC-[CONS]
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Maximum level of structure: Segment

/animaR/ alale| =l = | A
)} o )}

RN N T
SRR

= =) Q Q Q 7 =)
TIEI2I21 2187

E‘ = o = 5y i 'H

S| E|E |8 % ¢

Sl=l2 =z 23| :&

IF” 1. an;imal; 0 0 1 0 0 0 1
IF” 2. anim;al; 0 0 1 0 1
~ 3 aniimiali 0o— 0o— 1 0o— 0— 1W oL
~ 4. an;imar; o—lo—|1—lo—|o— | 1W]|1—
~ 5. anim;ar; o—|o—|1—|o—|o— | 1W|1—
~ 6. aniimiari 0 0 1 0 0o 2W ()L
~ 7. an;im;al o— | tW | oL |o—]o0o— | 1W|1—
~ 8 aniimiar 1W 0 OL 0o 0o 1W 1

Giving [I] when an [r] precedes the suffix in the word:

(100) Tableau illustrating liquid dissimilation in quadrantal (a liquid measure)

Filter constraints: IDENT-CC-[CONS]

Maximum level of structure: Segment
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/k¥adrantaR /
alals gl 5| L]a
Q| Q| = g | 3 g | Q
Slo|3|%31%]¢
= = Q Q Q ki =
FlE|Q|Q| Q| QlF
FIYT|Z | E|T| L9
s > > = o = o
S22l E |25 |2
IF" 1. k%adr;antal; 0 0 0 0 0 0 4
~ 2. k%;adr;antal; o— |o—|o—|o 1W | W | 5L
~ 3. kWadiriantal,- 0 0o 0o 0o 1W 1W 3L
~ 4. kwiadiriantali 0o 0 0o 0 1W 2W 2L
~ 5. kV;ad;r;ant;al; o— lo—lo—1|o— | 3sW]|3W]| L
~ 6. kVadr;an;tal; o— |o— | 2W |l o—|o— | 1W | 3L
~ 7. kV;ad;r;an;tal; o— lo— | 2W | o— | 1W | 3sW | 1L
~ 8. kwiadirianitiali 0o — 0o 2W 0o 3W 4W OL
~ 9. kV;ad;rant;al W W | o— | o— | o— | 2W | 3L
~ 10. k%¥;ad;rant;ar W lo— oo |o | 2W]3L

And giving [r] when the suffix is preceded by [l], regardless

a non-coronal intervenes:

(101) Tableau illustrating liquid dissimilation in nubilar ‘barn’

Filter constraints: IDENT-CC-[CONS]

Maximum level of structure: Segment
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/nuzbilaR/ A A - = = J a
Q| al s & & S Q
I
1 Ela| o2 4q):5
R R R = 5| 2

IF" 1. nubil;ar; 0 0 0 0 0 0 2

~ 2. nubil;al; o— |lo—lo—|lo— | o— | 1W| 2—

~ 3. nwbjil;ar; o—|lo—|o—|o— | 1W|o— | 1L

~ 4. nub;il;al; o—|o—|o—|o— | 1W]| W] L

~ 5. n;ubil;ar; o— | o— | 1Wlo—]o—]o0o— | 1L

~ 6. n;wbil;al; o— lo— | 1W|o—|o— | 1W]| 1L
~ 7. nywbsilar; || o— | o— | itW | o— | 2W | {W | oL
~ 8. n;ub;il;al; o— |l o— | 1tW | o— | 2W | W] oL

~ 9. nu:b;il;al o— | tWlo—1o— | 1W/|o— | 2—

~ 10. nu:b;ilal; o— | 1Wlo—|o— | 1W|o— | o—

~ 11. nu:b;ilar; o— | tW | o—|o— | 1W|1W]|o—

~ 12. n;u:bil;al o— | W[ 1W lo—|o—]o0o—|2—

~ 13. n;u:bilal; o— | 1W | 1Wlo—|o—|0o— | 2—

~ 14. n;u:bilar; o— | tIW |1 W ]|o—1|o0o— | 1W]|2—

~ 15. n;uzb;il;al o— | tIW | 1W | o— | 2W| W] L

~ 16. n;u:b;ilal; o— | tIW | 1W | o— | 2W| W] L

~ 17. n;u:b;ilar; o— | itIW [ 1W | o— ]| 2W | W] (L

~ 18. n;u:b;ilal o— | 2W | {W | o— | 1W | 1{W ]| o—

~ 19. nu:b;il;ar Wilo—lo—1o— | 1W/|o— | 2—

~ 20. n;u:bil;ar Wilo— | 1Wlo—]o—|o— | 2—

~ 21. n;u:b;il;ar W lo— | 1 W|lo— | 2W | 1W| L

~ 22. n;wb;ilar W I W[ W | og— | 1W | 1W]|o—

(102) Tableau illustrating liquid dissimilation in calcar ‘spur’

Filter constraints: IDENT-CC-[CONS]
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Maximum level of structure: Segment

/kalkaR/ alalsls = il
Q @) = = o) o Q
{HHHHHE
ElEla| 2245

BE" 1. kal;kar; 0 0 0 0 0 0 2

~ 2. kal;kal; o—lo—|o—|o—|o— | 1W|2

~ 3. kalikar; || o— | o— o~ |o— | 1W|o— | 1L

~ 4. k;al;kal; o— |lo—|o—|o— | 1W|1W]| L

~ 5. kal;k;al; o— lo—|lo—|o—1|2W/|o— | 1L

~ 6. kalikjar; || o— | o—|o—|o— | 2W | 1W | 1L
~ T kalkal; || o—|o—|o—|o—|3W|o— | oL
~ 8. kialkar; | o— | o— | o— | o— | sW | 1W | oL

~ 9. k;al;kal o— | 1W |l o—1lo— | 1W|o— | o2—

~ 10. kal;k;al o— [ W lo— o= [ 1W]o— |2

~ 11. k;alkal; o— | Wlo—]o— | 1W/|o— | 2—

~ 12. kalk;al; o— | Wlo—|o— | 1W|o— | 2—

~ 13. k;alk;al; o— | 1 W lo—1|o— | 1W | 1W]| {L

~ 14. k;alkar; o— | tWlo—]o— | 1W | 1W]|o—

~ 15. kalk;ar; o— | tWlo—1]o— | 1W /| 1W]|o—
~ 16. k;alk;ar; o— | tWlo—1]o—|1W| W | 1L
~ 17. k;al;k;al o— | tWlo—|o—|2W]|o— | 1L
~ 18. k;alk;al o— | 2 W lo—1o— | o— | 1W|2—

~ 19. k;al; kar Wilo—lo—lo— | 1W/|o— | o—

~ 20. kal;k;ar Wl lo—lo—|o— | 1 W/|o— | 2—

~ 21. k;al;k;ar Wilo—1lo—|o—1]2W|o—| 1L

~ 22. k;alk;ar WL AW oo o | 1W]|2—
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The ranking in (98), however, is inconsistent with the ranking for -ari/ali-
in (90). It is impossible to model the behaviour of both affixes within the same
synchronic grammar using CC-correspondence. Rather, I claim that the dissim-
ilation pattern in -al/ar represents the lexicalised residue of an older pattern of
dissimilation, which entered Stage L of its life cycle before the attested period.

Evaluating the plausibility of this claim, and addressing the remaining points
requires proposing a diachronic account of exactly how the allomorphy came to
be. Unfortunately, given that liquid dissimilation is an entirely archaic feature of
Latin that may go back to a Common Italic ancestor or even further, we may lack
sufficient documentation to pronounce meaningfully upon its genesis. It should
be noted at this point that Watkins (1970a)’s informal rule -ali- — -ari- / (...)l
(...)— is equally stipulative, but could not be expected to be otherwise, given
the architectural lack of explanatory adequacy in rule-based morphophonology.

Although we lack attestations of a stage of the language diachronically prior to
liquid dissimilation, it is possible to make tentative statements about the nature
of the change that precipitated it on first principles. On the same principles of
internal reconstruction that we employ as part of our reasoning to posit e.g. a pre-
rhotacism * funesis for Classical funeris, comparing forms like fanus and funestus,
we can hypothesise proto-forms such as *malitalis, proposing that of the -al(i)-
and -ar(i)- allomorphs, only -al(i)- is old. The reasoning is exactly parallel: given
a paradigm like funus, funeris, which shows s in some of its members, and r in
the corresponding position in others, we note that the r is restricted to a certain
phonological environment, viz. between vowels. We therefore propose that the r is
the product of change, and that the paradigm originally showed the “elsewhere”

form s everywhere. In the same fashion I propose that the [ of -ali- is default and
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therefore original.

With this hypothesis in hand, we have, as it were, “before” and “after” snap-
shots of the theoretical grammar: a simple underlier /-a:li-/, faithfully parsed,
before the change, and /-a:Ri-/, parsed according to the preference of —=IDENT-
CC-[LAT], after it. We can now evaluate the plausibility of such a change in light
of the first principles of change in OT grammars.

The first observation we can make is that, in OT terms, this change has more
in common with an analogy, like the change in the formation of plurals that gives
us Modern English cows instead of the earlier kine, than with a regular sound
change like rhotacism. Sound change, as we have already seen (§1.1.1) is matter
of constraint re-ranking, whereas this change takes place in the input.

This finding may come as a surprise, in that the motivation for the change is
phonological: the only factors that are necessary and sufficient to decide the set
of nouns which will show -ari- deal in phonological segments (i.e. the presence
or absence of an /1/) or features thereof (blocking of dissimilation by segments
with non-coronal place). This contrasts with cases like kine > cows, which can be
motivated in terms of the productivity of the -s form expanding at the expense of
older mechanisms for marking plural. This requires us to ask the following ques-
tion: does our theory of language acquisition and the genesis of sound change allow
for an entirely phonologically-motivated change to consist of what is essentially an
analogy?

Taking the standard OT model of error-driven constraint demotion, where the
grammar changes as children learning language misperceive the utterances of their
elders (Tesar & Smolensky 1998; Bermudez-Otero 2003), the answer is almost cer-

tainly “yes”. Consider the following thought experiment: a child learning language
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regularly mishears the sequence /1...1/ as [l...1], (a not unlikely proposition, cf.
the /1...1/ — [r...]] process in colloquial Spanish: canonical gldindula — grdandula
(Lloret 1997: 128)) and in all such sequences the elders produce during her crucial
language-formative phase, the second [ happens to be part of the suffix -ali-. At
this point the child has a choice in her linguistic competence: she can consider the
first criterion, the presence of a preceding /1/, to be necessary, and the second,
the fact that the form being dissimilated is the suffix -ali-, contingent, or she can
conclude that both criteria are necessary for the dissimilation to take place. If
she does the former, she will rank =IDENT-CC-[LATERAL] above FAITH-IO, and
the result will be a regular sound change: liquids in her speech will all dissimilate.
Because the words she is exposed to are morphologically complex, however, she is
given the option of drawing the latter conclusion, that she is hearing a morpheme
/-aR(i)-/ with two allomorphs.

There is marginal evidence that some learners may have made the alternate
decision, choosing to leave =IDENT-CC-[LAT| top-ranked, and therefore showing
an alternation of liquids throughout their idiolects: Leumann (1977: 231) cites
attestations of a number of dissimilated forms whose best-attested versions have
identical liquids in sequence: e.g. pelegrinus for peregrinus (cf. English pilgrim),
fragellum for flagellum (the diminutive of flagrum). This may suggest that there
existed a sociolinguistic variable as to whether the language tolerated successive
identical liquids.

This piece of inductive reasoning allows us to reach the stage where there is
a single dissimilation affecting both -ar/-al and -ari/ali-, with the misparse in-
terpreted as being a phonologically-conditioned allomorphy of a single morpheme.

In the case of a non-morphologically delimited phonological generalisation, this
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would be codified into the phonology at the phrase level (Stage 1 of the life cycle).
In the case of a phonological generalisation that is interpreted as pertaining to a
specific affix, however, it is by its very nature specific at least to the word, if not to
the stem, and so will enter the phonology directly at either the stem or the word
level. It will only change from word-level to stem-level or vice versa, furthermore,
if the affix it pertains to changes its phonological affiliation from one to the other.

What I propose, therefore, is a truncated progress through the life cycle for
this particular generalisation: in the first stage, the dissimilation applies equally
to -ari/ali- and to -ar/al, without blocking by intervening non-coronals. In the
second stage, the variation in the application of the dissimilation to the more pro-
ductive -ari/ali- morpheme (as witness Latiaris vs. Latialis) is re-interpreted such
that the dissimilation is blocked by intervening non-coronals. It is at this stage that
the dissimilation without blocking in -ar/al, and in -brum/b(u)lum, crum/c(u)lum
is preserved, and systematised into the lexicon. In the model we are developing,
this takes place between Diachronic Stages 1 and 2, but this need not mean that
it takes place at exactly the same time that, for example, the non-strident fricat-
ives are lost, only that it follows an (only vestigially attested) stage in which all
dissimilations follow the same pattern (see page 239). In particular, as this is a
matter of lexicalisation, the pattern need not be imposed on all members of the
category in lockstep: it may be that for some speakers, the phonologically condi-
tioned allomorphy remained active in those -ar/al nouns which were semantically
minimally distinct from the adjective longer than for the more individuated ex-
amples. In support of this view, it is a suggestive fact that forms such as animale,
nubilare, which may be read as neuter adjectives, and are taken to represent the

origin of the nouns in -ar/al, exemplify the nouns which are minimally distinct
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from their parent adjectives (we may gloss animal(e) equally well as ‘animal’ or
‘living thing’, for example; contrast feminal as a term specifically for the female
pudenda—*feminale is not attested). It is also the case that every -al/ar noun
that is attested in a form retaining the final e is one for which we would predict the
same liquid in the suffix regardless of whether the blocking or non-blocking dis-
similation pattern is applied. In order to explain the attested facts, I claim that a
core group of -ar/al nouns were considered sufficiently distinct from the -aris/alis
adjectives to constitute a separate category, so that the -aris/alis forms could be
treated separately from them, and from the -brum/bulum and -crum/culum nouns,
within the grammar (see page 240 below).

The dissimilation with blocking in -ari/ali remains an active part of the phon-
ology throughout the history of Latin, and may indeed be part of the phonology
of languages influenced by it, including English, for as Cser (2010: n. 3) points
out, the productive -ar/al allomorphy in e.g. labial, global, subliminal observes
the same pattern.

The fact that both Latiaris and Latialis are attested suggests that there was
variation between speakers as to which allomorph of the suffix was used in which
forms. As Cser (2010: 39) notes, this is unsurprising, and in particular we should
not be surprised to find two specific kinds of exception to the generalisations that

can be made over the majority of the data:

a. Extension of -alis, as the most frequent allomorph, to forms where we might
expect -aris. This represents the language of speakers who have not acquired
the generalisation of dissimilation blocked by non-coronals, and instead treat

forms in -aris as exceptional, and use -alis as the productive allomorph of
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the suffix. This is the pattern we find in letalis, Latialis, aquilonalis and

Palatualis.

b. Preservation of the older dissimilation pattern that is not blocked by non-
coronals, and that is found regularly in nouns in -al/ar. This includes

palmaris, uulgaris and liminaris.

The only really difficult form this leaves is coquinaris ‘of kitchen’. All that can
be said about this form is that there are only two attestations of it, one of which
has certain difficulties of textual transmission (Cser 2010: 39). In our model, it
is treated as a lexically-specified exception; i.e. the underlying representation is
simply taken to be /kok%ima:ris/, as are the other problematic forms. The model
should be taken to represent the grammar of a speaker who uses the dissimilating
allomorphy as the productive form of the suffix, and treats exceptions to the

generalisation as lexically specified.

2.4 The story so far

We are now in a position to combine the two analyses proposed in this chapter into
a model of the historical development of Latin phonology that correctly captures
the facts of rhotacism and liquid dissimilation in their entirety, including their
separate progress through the life cycle of phonological processes. This model
necessitates that we distinguish four separate diachronic stages, each of which may
in principle have a stem-level, a word-level and a phrase-level constraint ranking.

These stages are as follows:
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Diachronic stage 1; pre-historic (7th century B.C.E and before)
Word level:  liquid dissimilation /kalkaR/ — calcar
(without blocking) /animaR/ — animal
Phrase level: fricatives voiced / V__V  /ruisis/ — *[rwzis] > ruris
/nedula/ — *[nePula] > nebula

Diachronic stage 2; pre-literary (6th — 2nd century B.C.E)

Word level:  rhotacism Jrwsis/ — raris
liquid dissimilation /loka:Ris/ — localis
(with blocking) /florsaiRis/ —  floralis

non-strident fricatives lost /nefula/ — nebula
/didem/ — fidem
/ruver/ — ruber
/x%ormos/ — formus
etc.

Diachronic stage 3; early literary (2nd century B.C.E)

Stem level:  rhotacism /[stemruzsils/ — raris

/ni[gemsit]/ — nist

Word level:  liquid dissimilation /loka:Ris/ — localis
(with blocking) /florsaiRis/ —  floralis

Diachronic stage 4; classical (1st century B.C.E)

Word level:  liquid dissimilation /loka:Ris/ — localis

(with blocking) /flora:Ris/ — floralis
(103)

To model the generalisations listed above, we have proposed the following con-

straint rankings:

(104) Constraint ranking for liquid dissimilation not blocked by non-coronals:

CC-CORR-[RHO| > CC-CORR-[LAT] > IDENT-CC-[NAS] >
IDENT-CC-[HIGH] > IDENT-CC-[SON]| > —IDENT-CC-[LAT] >

CC-CORR-[CONS]
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(105) Constraint ranking for liquid dissimilation blocked by non-coronals:

—IDENT-CC-[LAT] >> CC-CORR-[LAT] > CC-CORR-[RHO] >

—IDENT-CC-ART > CC-CORR-[CONS]

(106) Constraint ranking for rhotacism:

*[RHOJ-p-[RHO] > ORALFRICSTRID > IORALFRICV > MAX-[0BS] >

DEP-[SON] > DEP-[RHO] > MAX-[STRID] > MAX-[CONT]

(107) Constraint ranking for loss of non-strident fricatives:

[CONS]- AGREE-[LAT| > DEP-[LAT| > MAX-[RHO| > ORALFRICSTRID >
ORALFRICVOICELESS > ONSET > IORALFRICV >
[CONS]-AGREE-[RAD] > [CONS|-AGREE-[DOR] > [CONS|-AGREE-[RHO] >>
CoDACOND-[CONT] > MAX-[CONT] > MAX-[DOR| > DEP-[PLOS| >

DEP-[RAD] > MAX-[0BS] > DEP-[SON] > DEP-[RHO] >> IDENT-[STRID]

(108) Constraint ranking for voicing of intervocalic oral fricatives:

IORALFRICV > IDENT-[VOI]

Synthesising these rankings together, we arrive at the following Stratal OT

hypothesis for part of the history of Latin phonology:

(109) Diachronic Stage 1; Word-level ranking CC-CORR-[RHO] >
CC-CORR-[LAT| > IDENT-CC-[NAS] > IDENT-CC-[HIGH] >

IDENT-CC-[SON] > =IDENT-CC-[LAT] > CC-CORR-|[CONS]
Phrase-level ranking IORALFRICV > IDENT-[VOI]

Diachronic Stage 2; Word-level ranking [CONS]-AGREE-[LAT| >

DEP-[LAT| > MAX-|RHO| > ORALFRICSTRID >
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ORALFRICVOICELESS > ONSET > IORALFRICV >
[CONS]-AGREE-[RAD] >> [CONS]-AGREE-[DOR| >
[CONS]-AGREE-|RHO| > CODACOND-[CONT] > MAX-[CONT] >
MAX-[DOR| > DEP-[PLOS| > DEP-[RAD| > MAX-[0BS] >
DEP-[SON] > DEP-[RHO| > IDENT-[STRID] > —IDENT-CC-[LAT]
> CC-CORR-[LAT] > CC-CORR-[RHO] > —IDENT-CC-ART >

CC-CORR-[CONS]

Diachronic Stage 3; Stem-level ranking *[RHO|-u-[RHO] >
ORALFRICSTRID > IORALFRICV > MAX-[0BS| > DEP-[SON]
> DEP-[RHO|] > MAX-[STRID| > MAX-[CONT]

Word-level ranking —IDENT-CC-[LAT] > CC-CORR-[LAT] >

CC-CORR-[RHO| > —IDENT-CC-ART > CC-CORR-|[CONS]

Diachronic Stage 4; Word-level ranking —IDENT-CC-[LAT]| >
CC-CORR-[LAT| > CC-CORR-[RHO] > —IDENT-CC-ART >

CC-CORR-[CONS]

This hypothesis predicts the correct transparent interaction between rhotacism

and liquid dissimilation in e.g. floralis:
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(110) Tableau illustrating liquid dissimilation in floralis floral’

Filter constraints: IDENT-CC-[CONS]

Maximum level of structure: Segment
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Appendix A shows the results when inputs representing the forms discussed in
this chapter, as well as others showing the effects of the same sound changes, are
fed to PyOT with the constraint rankings above in the order specified above. As
the appendix shows, the attested forms are predicted in each case. The rankings
in (109), however, are only a subset of those against which PyOT evaluated inputs
in order to produce Appendix A. This is because the full model of phonological
change in Latin which we are in the process of building also includes rankings to

model Lachmann’s Law, which we will now discuss.
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Chapter 3

Lachmann’s Law

3.1 The data.

Lachmann’s Law is a peculiarity of the grammar of Latin whereby the past parti-
ciples (and some other morphologically complex forms) of certain verbal roots show
an etymologically unexpected long vowel. So, for example, we find wisus alongside
utdeo, esus alongside €do, actus alongside ago and tusus alongside tundo.

The most important fact from the point of view of any phonological analysis of
Lachmann’s Law is that, as a lengthening process, it is not surface-true, which is
to say that there is no featural statement of a surface environment which will suffice
to capture every instance where lengthening is attested, while including none in
which it is not. If, for example, we take as our environment __Cto (or subsequent
reflex thereof, as in e.g. casus from *kad-tos), then we have successfully accounted
for the fourteen forms that appear to show lengthening by Lachmann’s Law, but
we have also included a greater number of forms that show no such lengthening,

Viz:
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(111)

With lengthening

Without lengthening

actus
fractus
tactus
pactus
rectus
tectus
lectus
emptus
tusus
fusus
casus
esus
osus

UISUS

~J

ago
frango
tango

pango

(odium)*

uideo

factus
iactus
uictus
doctus
strictus
fissus
SCissSus
tractus
pictus
fossus
(s€ssum)?
PASSUS
uéctus

1USSUS

Y

facio
1acio
uinco
doceo
stringo
findo
scindo
traho
pingo
fodio
sédeo
pando
ueho

1ubeo

The forms in the “with lengthening” column of the table

above are those gen-

erally accepted as being affected by Lachmann’s Law (e.g. by Sommer 1914; Kent

1928; Collinge 1985; Jasanoff 2004: etc.). The list should also be taken to include

all compounds of the verbs present, e.g. compactus ~ pactus, redactus ~ actus

neglectus ~ lectus and so on. Indeed, as we shall see below (p. 136), the behaviour

of the vowels in compound forms is an important source of the evidence which

I The verb 6di has perfect forms but present function, the earliest texts attest no present tense
alongside it, and the form ddio is a back-formation of Imperial date (Ernout & Meillet 1959:
458). The noun ddium is cited here in order to show that the root of dsus had a short vowel

2The verb sedeo, being intransitive, lacks a past particple. Compounds such as obsideo,
possideo have participles in -séssus, however, and the form of sedeo cited here, the supine séssum,
likewise has a short vowel.
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leads us to ascribe these forms to the list in the first place.

3.2 The evidence.

3.2.1 Sources.

The syllables containing the vowels we are concerned with are necessarily closed,
since they precede a cluster comprised of the final consonant of the verbal root
and the ¢ of the suffix -tos. Therefore, what is normally the most useful metric of
vowel length available to us from the attested material, scansion of the syllables
when they appear in verse, offers no evidence in this case, since the syllables will
always be long “by position”, regardless of the length of the vowel. There are,
however, other indicators of vowel length which suffice to give us the data for our

analyses.

The apex.

Quintilian tells us (Inst I, 7, 2-3):

ut longis syllabis omnibus adponere apicem ineptissimum est, quia
plurimae natura ipsa verbi quod scribitur patent, sed interim necessa-
rium, cum eadem littera alium atque alium intellectum, prout correpta
vel producta est, facit: (II1.) ut “malus” arborem significet an hominem
non bonum apice distinguitur, “palus” aliud priore syllaba longa, aliud
sequenti significat, et cum eadem littera nominativo casu brevis, abla-

tivo longa est, utrum sequamur plerumque hac nota monendi sumus.
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“To place an apex on every long syllable is most absurd. . ., because
most are obvious by the very nature of the word which is written, but
from time to time, when the same letter is understood in one way
or another, accordingly as it is long or short, it makes it necessary:
whether malus means a plant or a man who is not good can be discerned
from the apex, palus means one thing when the first syllable is long,
and another when the second is, and when the same letter is short in
the nominative case and long in the ablative, in many cases we are

advised which sense to follow by this notation.”

Quintilian speaks of long and short syllables, rather than vowels, and indeed
some uses of the apex mark short vowels in long syllables (see, for example pdssa at
CIL VI 22251, cautissimus at Dessau 1892: 56), but the majority of the evidence
indicates that the apex is primarily a marker specifically of vowel length, rather
than syllable weight (Rolfe 1922). Oliver (1966: 135) suggests that “The use of
the apex in inscriptions makes it obvious that, from the very first, the function
of the apex was to show the correct pronunciation of words that, presumably,
were sometimes mispronounced in current speech.” This would include the sort
of disambiguation for which the apex is prescribed by Quintilian, but Oliver is at
pains to point out that the majority of the attested instances of the apex do not
in fact conform to Quintilian’s rule, and therefore that some other principle must
have originally governed its use. Since the Lachmann forms comprise a minority
of past participles, it is not unreasonable to imagine that they would be prime
targets for apex-marking according to Oliver’s principle, and indeed we do find

apices on many of the attested inscriptional examples of the Lachmann verbs.
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It bears mentioning, however, that some scribes evidently intended their uses
of the apex to mark syllable weight, rather than vowel length, and furthermore
that there are uses of the apex which must be regarded as sheer mistakes, since
they mark what we know from scansion or morphology are neither long vowels nor
long syllables (e.g. Germanico at Dessau (1892: 538), Caesaris at Dessau (1892:
391), tectorum at CIL XIV 2922). This being so, we should take it as a principle

that an apex alone is not sufficient to confirm vowel length definitively.

Regular sound changes.

Some sound changes within the history of Latin affect long vowels differently from
short ones. Vowel weakening, for example, does not affect long vowels at all. Being
conditioned by the pre-historic initial stress accent, vowel weakening only affects
medial and final syllables, so to identify a participle as falling subject to Lach-
mann’s Law, we look for a lack of qualitative alternation between the participles
of a simplex verb and its compounds. For example, we know that the a of actus is
long because the participles of compounds like redactus, adactus retain their a: if
it were short, it would have weakened to e, as in perfectus ~ factus. Vowel weak-
ening in general only affects ¢ and o (Meiser 1998: 70), and so can only provide
testimony as to Lachmann’s Law for verbs which a) have compounds and b) show
a or o in the participle of the base form.

A related phenomenon is the contraction of vowels when adjacent to one an-
other. Sequences of short vowel + long vowel only regularly contract together
when in final syllables: e.g. laudes < *laudaes (Meiser 1998: 88), whereas se-
quences of short vowel + short vowel or long vowel + short vowel always contract:

e.g. cogo < co-ago (Meiser 1998: 88), latrina < lauatrina, with regular loss of
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intervocalic u (Meiser 1998: 87). So, when a verb without a stem-initial consonant
is compounded with a prefix that ends in a vowel, we know the verb is subject to
Lachmann’s Law if the vowels do not contract together. An example of this is the

past participle of the aforementioned cogo: coactus.

Romance reflexes.

An extension of this principle, of querying the effect of sound changes on the
vowels whose quantity is in question, is to examine the reflexes of the forms we
are concerned with in the Romance languages. For example, the regular French
reflex of Latin é (outside particular environments conditioning other changes) is
(oi), while the reflex of €is (i). So, since tectum yields French toit, we can surmise
that the e of tectum is long.

It should be noted that in some cases the evidence from Romance is equivocal:
Abbruzzese Italian, for example, has pettd, which points to the attested Latin
*pict-, but standard Italian has pittura, which appears to reflect pictura, with an

otherwise unevinced long vowel.

Degemination of -ss.

Indo-European -tt- or -dt- regularly yields Latin -ss- (Meiser 1998: 124). However,
following a long vowel or diphthong, this sequence, which is generally believed to
represent a long consonant, underwent a change which simplified it to s c. 100 BC.,
e.g. in misit < missit (attested at CIL I* 1216) (Meiser 1998: 125). This change
was formalised in the orthography somewhat later than it actually occurred (see
the quote from Quintilian and discussion on page 174 below), but nonetheless in

participles from roots ending in a dental, a single s (as in osus and ésus) suffices
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to show that the vowel of the stem is long.

Transcription into Greek.

Where Latin is written in the Greek alphabet, it becomes possible to distinguish
some vowel quantities, since there are separate letters in the Greek alphabet for
marking long e and 0. The useful examples for our purposes are Dio Cassius’
rendering of Aemilio Recto as Ajuliw... ‘Phxte, and the rendering of redempta
as pednunra at CIG 9811. There are, however, counterexamples, as discussed
by Osthoff (1884: 113), including one of Dio writing "Exlexroc (LXXII, 4, 6)
and an example of Pextdc from a fragment of Plutarch. Osthoff presents two
hypotheses for why the choice of Greek letters may not represent the correct Latin
vowel quantity: firstly, if the author is a native speaker of Latin, he may be
unused to making a written distinction between long and short vowels, and so
use epsilon where he would naturally use e and omicron where he would use o.
Conversely, if the author is a Greek, he may be influenced by the presence of
similar-sounding words in his native language (e.g. Aextdc ‘speakable’) which, even
if they are cognate, would of course not undergo Lachmann’s Law, which is Latin-
specific.

In any case, as with the apex, prudence dictates that we should not regard

transcription into Greek alone as definitive evidence of vowel quality.

Testimony of contemporary authors.

The most straightforward evidence for Lachmann’s Law, as we shall see, is that
occasionally a grammarian or scholiast will comment directly on the length of a

particular form.
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We will now examine in detail the evidence which prompts us to claim that

Lachmann’s Law affects each individual form.

3.2.2 Forms.

actus

Probably our best evidence for the length of the a of actus comes from the testi-

mony of Aulus Gellius, who writes (IX, 6, 3):

(112)

quoniam frequentatiua ferme ommnia eodem modo in prima
syllaba dicuntur, quo participia praeteriti temporis ex his uerbis,
unde ea profecta sunt, in eadem syllaba pronuntiantur, sicuti
‘lego, lectus’ facit ‘lectito’; ‘ungo, unctus’ ‘unctito’; ‘scribo,
seriptus’ ‘scriptito; ‘moueo, motus’ ‘motito’; ‘pendeo, pensus’
‘pensito’; ‘edo, esus’ ‘esito’; ‘dico’ autem ‘dictus’ ‘dictito’ facit;
‘gero, gestus’ ‘gestito’; ‘ueho, uectus’ ‘uectito’; ‘rapio, raptus’
‘raptito’; ‘capio, captus’ ‘captito’; ‘facio, factus’ ‘factito’. sic
1gitur ‘actito’ producte in prima syllaba pronuntiandum, quoniam
ex eo fit, quod est ‘ago’ et ‘actus’.

“For nearly all frequentatives are pronounced in the same way
in the first syllable, as the past participles of those verbs, from
which they are derived, are pronounced in the same syllable, thus
‘lego, lectus’ makes ‘lectito’; ‘“ungo, unctus’, ‘unctito’; ‘scribo,
seriptus’ ‘scriptito’; ‘moueo, motus’ ‘motito’; ‘pendeo, pensus’
‘pensito’; ‘edo, eésus’ ‘esito’; but ‘dico, dictus’ makes ‘dictito’;

‘gero, gestus’ ‘gestito’; ‘ueho, uectus’ ‘uectito’; ‘rapio, raptus’
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‘raptito’; ‘capio, captus’ ‘captito’; ‘facio, factus’ ‘factito’. So
therefore ‘actito’ is to be pronounced long in the first syllable,

because it comes from ago and actus.”

Note that in this passage Gellius is arguing for a four-part analogy, on the
proportion dictus : dictito :: actus : X, in an attempt to persuade the reader
to adopt the frequentative actito, instead of the dctito he has heard from ‘non
sane indoctos viros’. 'This implies that the length of the a of actus is a well-
established part of the contemporary grammar, or else Gellius could not expect it
to be persuasive in an analogy.

Further corroborating evidence becomes visible when the a of actus occurs in
environments where, if short, it would be subject to vowel weakening or contrac-
tion. Thus we find adactus, with a word-medial a in a closed syllable, which we
would expect, if short, to weaken to e, cf. perfectus < *per-factus (Meiser 1998:
70). Similarly, if the a of coactus were short, we would expect it to contract with
the preceding o, cf. cogo < *co-ago (Meiser 1998: 88).

There are three attestations of actus with apex: dctum CIL XI, 3805; exdctus

CIL XIII, 1668; reddcta CIL VI, 701.

fractus

The only evidence for the length of the a of fractus is the lack of vowel weakening

in the prefixed form effractus.

tactus

Likewise for tactus, the only evidence is the lack of weakening in contactus.
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pactus

Again in pactus, we are reliant on the lack of vowel weakening in compactus to

evince the length of the vowel.

rectus

Strong evidence for the e of rectus is provided by French droit < directum, with
(oi) as the regular reflex of Lat. e (cf. loi < legem, roi < régem).

There is a corroborating apex on réctorem at CIL XII 4333. Cf. also Dio
Cassius LVII, 10, 5 Adudi. .. Pnxro.

tectus

The nature of the evidence for tectus is almost identical with that of the evidence

for réctus: we have a French (oi) in toit < tectum and an apex on téctor at CIL

VI 5205.

lectus

The length of the vowel in lectus is directly attested to by Gellius in the passage
quoted at (112), and the apex of léctus at CIL XI, 1826 agrees.
There is also evidence for a long ¢ in lector, viz. the apex of léctor at CIL VI,

9447 and the following passage Aulus Gellius XII, 3, 4

(113) st quis autem est, qui propterea putat probabilius esse, quod
Tiro dizit, quoniam prima syllaba in ‘lictore’, sicuti in ‘licio’,
producta est in eo verbo, quod est ‘ligo’, correpta est, nihil ad rem

istuc pertinet. nam sicut a ‘ligando’ ‘lictor’, et a ‘legendo’ ‘lector’
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et a ‘uiendo’ ‘uitor’ et ‘tuendo’ ‘tutor’ et ‘struendo’ ‘structor’
productis, quae corripiebantur, vocalibus dicta sunt.

“But if there is anyone who thinks that what Tiro says is
more likely because the first syllable in ‘lictor’ is long just as that
in ‘licio’, but in the word ‘ligo’ is short, that is not relevant to
the discussion. For likewise in ‘lictor’ from ‘ligando’, ‘lector’
from ‘legendo’, ‘uitor’ from ‘uiendo’, ‘tutor’ from ‘tuendo’, and
‘structor’ from ‘struendo’, the vowels, which were short, are

pronounced long.”

Furthermore, in his commentary on Horace, Serm. I, 6, 122, Porphyrio tells us
that lecto producta priore syllaba enuntiare debemus, quia frequentatiuvum est ab
eo, quod est: lego “we should pronounce the first syllable of lecto as long, because

it is the the frequentative of lego.”

emptus

The evidence for the length of the vowel in émptus is probably the weakest in the
Lachmannian dataset. We have an apex on redémpta at CIL VI 22251, and the
same form is spelt pednunra at CIG 9811.

For the participles of verbs with roots ending in dentals: tusus, fusus, casus,
esus, osus, uisus, we are mainly reliant on the simplification of -ss- to -s- to
show us that the vowels in question are long. Even leaving aside the proposal that
this degemination is conditioned by the presence of a preceding long vowel, once
the degemination has taken place, the preceding syllable is open, and so we can

observe the quantity of the vowel directly in e.g. verse scansion.
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3.3 Previous analyses.

The major division between accounts of how Lachmann’s Law came to be is
between the two traditional mechanisms by which philologists have characterised
changes between the proto-language and its attested children, viz. regular sound

change and analogy.

3.3.1 Lachmann’s Law as regular sound change.

Lachmann (1850) himself, in first noting the rule, envisaged it as a sound change
affecting past participles of roots ‘ubi in praesenti media est’ (which is taken to
refer to roots ending in a voiced stop). As it stands, Lachmann’s 23-word statement
of the rule is more problematic than explanatory, since it offers no attempt to
explain why such a phonological change should be restricted to the morphological
domain of the past participle. Furthermore, it does not attempt to address the
apparent exceptions to the rule, as enumerated above, and it ignores the fact that
the required environment is not surface-true and likely was not so at any stage of
the history of Latin.

Two developments towards the end of the nineteenth century created the basic
‘engine’ of Lachmann’s Law as sound change. First, and most important, was the
contribution of de Saussure (1889). In investigating the development of consonant
clusters from Proto-Indo-European into the various attested daughter languages,
de Saussure (1889: 256) almost tangentially advances the hypothesis that the
Lachmann participles were analogically re-made on the model of their respective
paradigms at some point in the early history of Latin.

We have good comparative evidence for voicing assimilation of stop clusters
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across Indo-European: for example we have Greek Aextoc from the root leg-, cog-
nate with Lachmannian lectus, and likewise in Sanskrit we have vet-tha from the
root wid-, the same root found in Lachmannian uisus (King 1969: 43). This sug-
gests that the assimilated forms are inherited from the proto-language. However,
if this is so, then Latin must have inherited *ak-tos as past participle for ago, and
*fak-tos as past participle for facio. If Lachmann’s Law is a regular sound change,
then something must have occurred within the history of Latin to make the envir-
onment in the inherited *ak-tos different from that in *fak-tos. That something,
Saussure suggested, was the analogical reintroduction of a voiced stop into the
past participles of verbs which had them elsewhere in the paradigm. So *ak-tos,
*lek-tos, *et-tos (> ésus) etc. were re-made to *ag-tos, *leg-tos, *ed-tos and so on.

Then the sound change hinted at by Lachmann occurred:
(114) V >V / __DC, where D represents a voiced stop.

Subsequent to this, a second voicing assimilation took place, and assibilation
of the dental stop clusters!, giving the attested actus, lectus, ésus etc.

Kurylowicz (1968b) and Kiparsky (1965), in presenting their own individual
alternative explanations of Lachmann’s Law, both dismissed Saussure’s hypothesis
in no uncertain terms. Kurylowicz (1968b: 295) flatly states that “Nowhere and at
no period has gt been a possible combination in [.E. languages opposing voiced g
d to voiceless k t.” He also points out the existence of exceptions like the adjective
lassus < *lad-tos and the noun tussis < *tud-tis, in order to advance his argument
that Lachmann’s Law is not a sound change at all, but an analogy. Kiparsky

(1965: 21), for his part, presents an objection based on the evidence of the process

IThe change of o to u in word final closed syllables is much later, within the attested history
of Latin.
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of assibilation which gives us (inter alia) ésus from *ed-tos and casus from *kad-
tos. Clusters of dental + dental which are formed within the history of Latin,
Kiparsky points out, assimilate in voicing but do not undergo assibilation (see,
for example, attero from *ad-tero). So, if the inherited *kat-tos, for example, had
been analogically remade to *kad-tos within the history of Latin, and then had
its vowel lengthened by (114), we would expect *cattus or *catus, rather than the
attested casus.

Jasanoff (2004: 411ff.) defends against these objections on behalf of the Neo-
grammarians. He neatly rebuts Kurylowicz’s statement about the impossibility of
gt or other voiced-voiceless combinations by pointing out examples from English
like ragtime, magpie, tadpole etc., and meets Kiparsky’s objection by suggesting
that the Lachmann participles from roots ending in dental stops were remade in
-sos rather than -tos, so *kadsos, *edsos, *tudsos, *odsos for casus, ésus, tusus,
osus etc. As for tussis and lassus, Jasanoff borrows Kiparsky (1965: 21)’s ex-
planation for their exemption from Lachmann’s Law: their derivation from PIE
roots was synchronically opaque at the time Lachmann’s Law operated (the root
*lad is otherwise unattested in Latin, and the verb tundo had already come to
mean ‘bruise’, so that its link to tussis ‘cough’ was not apparent), so there was no
model on which to remake them to *lad-sos and *tud-sis, as one might otherwise
have expected. Jasanoff (2004: 412-413) is also able to offer an attested example
of an analogy exactly like Saussure’s, from Ukrainian, in which the inherited in-
finitive vesti ‘to convey’ (attested in other East Slavic languages) is remade to
vezty under the influence of forms in the paradigm like 1sg. vezu. Jasanoff (2004:
412) freely acknowledges, however, that none of this constitutes proof that Saus-

sure’s analogical reformation of the participles really took place, it only rebuts
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the contentions of Kurytowicz and Kiparsky that such a reformation would have
been impossible. Furthermore, his evidence that (114) really took place is not as
ironclad as he makes it sound. He cites the irregular superlative maximus, and
states that “we know that the -a- of this form is long” (Jasanoff 2004: 411). He
proposes, following Cowgill (1970), a development of original *mag-is-mmo-s by
syncope to *magsmmos or *magsamos, which, by (114), voicing assimilation and
vowel weakening, gave mazimus. This is quite plausible, but Jasanoff overstates
the quality of the evidence for the length of the a: the length is attested to only by
an apex in a single inscription (CIL vi. 2080, 17), and, as we saw above (p. 135),
the use of the apex is not, on its own, a reliable indicator of vowel length. We will
discuss the evidence of mazimus and other possible examples of Lachmann’s Law
outside participles below (p. 210)

The second contribution, which obviated a central difficulty of Lachmann’s for-
mulation, was that of Pedersen (1896), who first made explicit the restriction of
the operation of Lachmann’s Law to roots whose final voiced stop is original, i.e.
not the reflex of a voiced aspirate. This dates the period of productivity of Lach-
mann’s Law to before the word-medial merger of the prehistoric Latin reflexes of
the voiced aspirates with the voiced stops—in our terms, before Diachronic Stage
2 (see §2.2.1). Thereafter, up until the publication of Kurylowicz (1968b), the
textbooks generally took de Saussure (1889) and Pedersen (1896)’s observations
as the core of their accounts of Lachmann’s Law, differing only in their character-
isations of the scope of the lengthening process, and therefore which subset of the
Lachmann forms they viewed as directly subject to the change, and which, for the
sake of accounting for the exceptions, they viewed as secondary.

The first such attempt was that of Sommer (1914: 122-123), who suggests that
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the main participles for which lengthening is predicted on the Saussure-Pedersen
model, but which do not show it, namely fissus, scissus and strictus escaped
Lachmann’s Law because the presence of a nasal infix in their present stems made
the voiced quality of the relevant consonant less clear. However, Sommer offers no
account of why the nasal infix had no such effect on e.g. pactus ~ pango, tactus
~ tango and fractus ~ frango.

Elsewhere, however, (Sommer 1914: 38), he repeats a different account, due to
Meillet (1908): that high vowels were regularly exempt from lengthening processes.
On this account, fissus, scissus and strictus are regular, whereas uisus and fusus
(and, presumably, also tusus) were formed by a less thoroughgoing version of the
Osthoff-Kent analogy we will discuss below (p. 166), taking over the long vowel
of their respective perfect stems. This notion of high vowels being exempt from
lengthening processes is a recurring theme in accounts of Lachmann’s Law and
in phonetics generally, and indeed we shall be making mention of it in the next

chapter (p. 213).

The phonetic story — Niedermann (1953)

Niedermann (1953: 69-71), unlike Meillet (1908), is happy to argue that this ex-
emption from lengthening processes can apply solely to [i], rather than universally
to the high vowels. This exception is built into his detailed phonetic account of
the mechanism of Lachmann’s Law: he begins with the Saussure-remodelled form
lag.tos], and argues that lengthening of the vowel was a concomitant of the second
devoicing of the restored voiced stop. His position may be put in terms of the
misparsing model of sound change proposed by Ohala (1989): the speakers of the

generation that restored the voiced stops to the Lachmann participles signalled the
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voicing of the stop in the usual way, by continuing vocal fold vibration longer into
the closure phase of the stop than for a voiceless one; listeners of the succeeding
generation, having acquired the generalisation that consonant clusters assimilate
in voicing, interpreted this extended period of voicing as a cue to the length of
the preceding vowel, rather than the voice feature of the stop. The length of [i]
was left unchanged because of [i]’s special phonetic status: it is measurably the
shortest of all the vowels, and the closest in articulatory position to the conson-
ants. Therefore, the transition phase from [i] to a following consonant is shorter,
and the available time within which to make the distinction between [i] and [i:] is
less. Vocal fold vibration would be transferred from the stop to the vowel in the
same way as for the forms featuring other vowels, but the difference made by this
added duration was not enough to cause the listener to perceive the phoneme /i:/
rather than /i/.

This reasoning closely foreshadows the “compensatory listening” argumenta-
tion retailed, inter alia by Gussenhoven (2004). Where Niedermann’s argument-
ation becomes markedly weaker is in his account of the exceptions. The least
controversial account of such is his answer to the evidence of uisus. He echoes
what would later come to be known as the Osthoff-Kent hypothesis (for which
see p 166ff.), that the etymologically unexpected long vowel of the participle was
taken over on the analogy of the long vowel of the perfect stem. wisus, because of
its exceptional nature, vexes even those who wish to claim that the Osthoff-Kent
analogy is the basis for the entirety of Lachmann’s Law, so for detailed argument-
ation on the special nature of uisus some of the best sources are analogists (see
Watkins 1970b: 62, Strunk 1976: 49 and references therein). We will discuss uisus

further below.
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Rather less convincing is Niedermann (1953: 71)’s account of the -séssus excep-
tion. He argues that “peut-étre” the compound obsessus acquired its characteristic
vowel length on the analogy of its synonym préssus. No doubt because of the tent-
ative nature of the hypothesis, Niedermann leaves us to infer many of its details.
One must suppose that once obsessus had undergone the analogy Niederman sug-
gests, the other compounds in -sessus: possessus, praesessus etc., followed suit.

One may have to assume further that Niedermann means to claim that the
supine sessum from the base verb sedere followed the vocalism of obsessus. It
would seem that if this series of analogies did take place, they all had full and
thoroughgoing effect before the attested period, since examples of the expected
*_sesum are wanting. It is difficult to see how this can be so, since Niedermann’s
theory is based on the synonymy of pressus and obsessus in very specific sub-senses
of each verb, viz. that of “besiege, blockade”. This being so, we might expect to
find evidence that the analogy Niedermann posits began specifically in the military
sociolect, and eventually spread to the Latin speech community as a whole, then
spread to the other forms of -sessus. If evidence for this exists, it has escaped the
notice of both modern and ancient scholars.

Finally, it should be pointed out that Niedermann (1953) entirely omits the
question of emptus. With some knowledge of phonetics, we might conclude that
the arguments with respect to vocal fold vibration being reinterpreted as a con-
tinuation of a preceding vowel apply equally well to nasal stops as to (voiced) oral
ones, but that would leave us with the task of explaining the lack of lengthening
in forms with other-than-labial nasals: in cantus, for example. Conversely, since
nasals in Latin are not contrastively voiced, we might suppose that the deliber-

ate cue to voicing which, on Niedermann’s theory, was misparsed as vowel length,
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was absent from participles formed on roots ending in nasals, and so account for
cantus, but require an explanation for emptus. As we shall see, other scholars have
essayed accounts that address these difficulties to variously convincing extents, but

Niedermann offers none.

Maniet’s account - only g7

A different approach, which also takes the Saussure-Pedersen hypothesis as its
starting point, is that of Maniet (1956, 1957). Maniet (1957: 113) states the
basic rubric of his hypothesis as follows: “Une voyelle, sauf i, s’est allongée par
suite de 'assourdissement d’un ¢ suivant dans les mots offrant un rapport clair
avec les formes connexes en ¢” “A vowel, excepting i, is lengthened as a result
of the devoicing of a following ¢ in words which show a clear connection with
related forms showing ¢.” For the exception of [i], Maniet (1957: 114) uses the
same phonetically-based reasoning as Niedermann (1953): [i] was lengthened, but
not to the extent of being parsed as the phoneme /iz/. The rider stipulating the
requirement of a clear connection with forms retaining g is essentially a restatement
of the condition of the Saussure hypothesis that the etymological voiced stop must
be recoverable from the synchronic facts of the rest of the paradigm. Maniet (1957:
115) regards this as necessary to explain the lack of lengthening in dris “axle” <
*ag-sis, which is a kindred example to tussis and lassus (see p. 145).

Restricting the domain of Lachmann’s Law, as he envisions it, to verbs from

roots ending in ¢ explains the following forms without further ado:
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(115) participle 1sg. perf.

rectus rext
tectus texy
lectus legy
actus egi
fractus fregi
tactus tetigt
pactus pepigr

However, it requires Maniet to find alternate explanations for the following

forms:

(116) participle 1sg. perf.

fusus fudy
esus edr
0SUs odr
emptus emi
usUS utdy
tusus tutudy
casus cecidr

Like Niedermann before him, Maniet makes no mention of emptus. For the
other forms, all of which come from roots ending in *d, he proposes that the
length was taken over analogically from a putative full-grade supine, after the
merger of o with u in closed word-final syllables made the majority of supines and
(ACC.sG) past participles identical. Maniet (1956: 232) points to the participle

genitus ‘begotten’, which shows full-grade treatment of the PIE root *gen. The
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expected participle, according to the rubric zero-grade + to, is *gnhytos > gnatus
> natus ‘born’. Given that it is possible for a full-grade supine to be used as
an analogical model for a participle, Maniet argues, why not posit a pre-historical
supine *kad-tum, on which the attested participle casus could be built, and likewise
*ed-tum for esus, *ueid-tum for wisus and so on Maniet (1956: 232-233)7

Maniet’s account, however, ignores the fact that there is a specific motivation
for the full-grade supine *genhytum > genitum to influence the shape of the parti-
ciple: the IE root *gen yields two verbs in Latin: (g)nascor ‘I am born’ and gigno
‘I beget’. It is the need to disambiguate between these two verbs that caused gigno
to take over its participle from the full-grade supine (if indeed, that is the source
of genitus, since it should be stressed that Maniet’s supines are entirely hypothet-
ical creatures, at least as far as the Latin evidence goes). Maniet’s argumentation
smacks of ad hoc reasoning: he offers no independent reason why it should be
specifically the participles listed in (116) which take over their ablaut grades from
the supine. This, combined with the fact that there is no direct evidence for the
necessary supines, prompts Schrijver (1991: 137-138) to argue that the full grades
— if it is an analogical importation of ablaut grades we are dealing with, rather
than a sound change — are taken from elsewhere in the paradigm.

Maniet (1956: 236)’s stated reason for restricting his sound change to verbs
from roots ending in g, and seeking full-grade supines to explain the forms in d,
is the lack of lengthening in passus, past participle of pando. Maniet notes the
similarity in meaning between pateo ‘I am open’ and pando ‘I open’ (transitive),
but opines that the etymological link between the two is too unclear to judge defin-
itively that pando reflects *panto and so that passus reflects *pat-tos, as opposed

to *pad-tos. The prevailing opinion has moved on since the publication of Maniet
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(1956), and textbooks (Meiser 1998: 122, Sihler 1995: 209) now present it as un-
controversial that pando reflects *patane/o-, with syncope and a metathesis of the
resulting sequence *¢n (this hypothesis is originally due to Thurneysen 1883). On
this basis, we can assume that at the time Lachmann’s Law operated, the neutral-
isation of voicing contrasts after the nasal meant that the connection of passus to
a form showing d was insufficiently strong, to co-opt Maniet’s terminology, for a
d to be reintroduced by the Saussure process. We may suppose that the semantic
connection with pateo, coupled with the irregular nature of pando (it forms a so-
called “simple” perfect stem pand- (e.g. in pandz), which is a formation preferred
by a relatively small minority of third conjugation verbs) was enough to make it
clear to the synchronic grammar that the participle was (or reflected) *pat-tos. If
this is found plausible, then, in conjunction with the objections to the full-grade
supine hypothesis presented by Schrijver (1991), Maniet’s entire justification for

restricting Lachmann’s Law to forms in ¢ is called into question.

Glottalic Theory

Kortlandt (1989) claims that adopting the glottalic theory allows one to posit a
phonetic account of Lachmann’s Law analogous to that of Niedermann (1953) and
Maniet (1956), but without the need for any Saussurean analogical reintroduction
of voiced (or glottalic) stops into the forms in question. Kortlandt’s contention is
that the stops that conditioned Lachmann’s Law were inherited by Latin as being
contrastively glottalic, so that e.g. léctus began its post-PIE life as /lek’.tos/. For
Kortlandt (1978, 1989), as for many other glottalicists (cf. the other papers in
Vennemann 1989), the attested phonation series in the IE languages result from

reanalysis of contrastive features of the original PIE phonemes as contingent or
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phonetic, and of their contingent features as essential or contrastive. In this partic-
ular case, Kortlandt argues (obliquely; for criticism of the vagueness of Kortlandt’s
argumentation see Garrett 1991: 800-801) that voicing was reanalysed as the con-
trastive feature of the glottalic stops: where the stop is not adjacent to a voiceless
one, we surmise, it was phonetically voiced before the change, and contrastively
voiced after it, and the glottalic feature disappeared without trace. Where it was
followed by a plain voiceless stop (as in a -to- participle), it was phonetically voice-
less by assimilation, and so became contrastively voiceless after the change. The
glottalic feature, however, left a trace in this environment in that as it disappeared
it lengthened the preceding vowel, presumably by a similar phonetic mis-parsing
as that described by Niedermann (1953: 69-71) (see above p. 147).

The brief and condensed nature of Kortlandt’s essays into accounting for Lach-
mann’s Law (Kortlandt 1978: 117, Kortlandt 1989, Kortlandt 1999) has caused
them to attract a certain degree of opprobrium (see inter alia Collinge 1985: 265
Garrett 1991: 800-801, Jasanoff 2004: p. 410 n. 10), but the shrift their detractors
have given them may perhaps be too short. This is certainly the view of Schrijver
(1991: 134-138) and Baldi (1991), whose views of Lachmann’s Law are based in
glottalic theory and partly echo those of Kortlandt. Jasanoff (2004)’s objection, for
example, is valid but overstates the case: he says “Kortlandt[’s]... interpretation,
which effectively denies the merger of *-gt- and *-kt- in the parent language, is un-
acceptable”. Jasanoff is right to point out that there is an implicit challenge to our
assumptions in Kortlandt’s arguments: we have taken it as read that assimilation
of stop clusters took place in PIE because of the good comparative evidence that
suggests as much (for which see p. 143), but claiming that the contrast between

clusters survived into Latin in spite of it is not necessarily an untenable position.
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Wherever we observe a correspondence, there is always the possibility that equi-
valent forms have developed independently in related languages, by virtue of an
inherited typological propensity towards the development or sheer chance. A good
example of this principle is Grassmann’s Law: despite the fact that Greek and
Sanskrit share it, as novice Indo-Europeanists are regularly warned, we cannot re-
construct Grassmann’s Law for PIE, and claim that every language but Greek and
Sanskrit lost it, since Greek has to have inherited *b"eud"-, for example, to give
mevd- by Grassmann’s Law. If Greek had inherited a “pre-Grassmanized” *beud"-,
the reflex would be *fevd-. Therefore the standard Neogrammarian theory leaves
us no alternative but to claim that Sanskrit and Greek developed their respective
instantiations of Grassmann’s Law independently?. Kortlandt (1978: 117) (which,
to be scrupulously fair, it must be pointed out that Jasanoff does not cite) explicitly
argues along the same lines, claiming that the evidence of Winter’s Law, Bartho-
lomae’s Law and Lachmann’s Law argues for the retention of the glottalic feature
into Balto-Slavic, Indo-Iranian and Latin respectively, even in environments sub-
ject to assimilation, and therefore that regressive voicing assimilation should be
considered an independent development in each of the IE languages. This would
not be unsurprising on typological grounds, since assimilation is one of the most
widely found phonological processes (Cho 1990). On the other hand, Jasanoff is
right to point out that Kortlandt’s analysis implies this account of IE assimilation,
and a more explicit mention of this entailment is an unfortunate casualty of the

notorious (Garrett 1991: 801) brevity of Kortlandt (1989, 1999)’s presentation.

2] leave aside the not unconvincing generative account which claims that Grassmann’s Law was
active for PIE but did not alter underlying representations until the dialectal period (for which see
Kiparsky 1973). Jasanoff’s arguments are Neogrammarian, so I meet them on Neogrammarian
terms.
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In addition from criticising the slimness of Kortlandt (1989) as a product of
excessive “chutzpah”, Garrett (1991: 801) raises a more trenchant exception to
Kortlandt’s arguments. Since Kortlandt (1989: 103) claims that Saussure’s ana-
logical reintroduction of voiced stops is unneccessary, he does not gain the benefit
of being able to restrict the operation of Lachmann’s Law to participles which
alternate with inflected forms in which the voiced (or glottalic) forms is still vis-
ible. Kortlandt claims that the glottalic stops which conditioned the Law as he
formulates it were present by simple inheritance, having yet to be assimilated away
by the foundational shift in the stop system from PIE to Latin. Therefore, he is
obligated to explain the lack of lengthening in forms which Kiparsky (1965) and
Maniet (1956) considered synchronically opaque and thus immune to Saussure’s
analogy (see p. 145). These forms include lassus ‘tired’, tussis ‘cough’ and dzis
‘axle’, and are presumed to come from *lad-tos (cf. Gk. Andew), *tud-tis and *ag-sis
respectively. Kortlandt (1989: 104) rather unsatisfactorily dismisses the etymolo-
gies of axis and tussis as “too uncertain to serve as an argument”. He engages
more closely with lassus, and accounts for it by arguing for a sound change HT’
> HT, so that *Iht’-tos > *lat-tos > lassus, without going through the interme-
diate stages *lat’-tos > *lad-tos which would subject it to Lachmann’s Law. If
this sound change is not intended to be subject to any environmental restriction,
and Kortlandt does not mention one in either of the places where he invokes it
(Kortlandt 1989: 104, Kortlandt 1999: 247), then, as Garrett (1991: 801) rightly
points out, it predicts more widespread effects which fail to be attested: we might
expect *tens < *hydnt for dens “tooth” or *suatuis < *suahyd-u-ihe-s for suauis
“sweet”. This last example is particularly damning, since the *d (or *¢’, as the

glottalic theory demands we reconstruct it) is tautosyllabic with the preceding
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laryngeal, exactly as in *lhit’-tos > lassus, and so serves as a counterexample to
what might otherwise be a sensible reformulation of Kortlandt’s sound change.

Kortlandt (1989: 104)’s account of the exceptions in [i] is likewise problem-
atic. He claims that the glottalic *¢ we might expect in the antecedents of fissus,
scissus, strictus etc. is absent because the contrast between obstruent series in the
present stem is neutralised after the nasal infix: as the *pand- of pando comes from
*patane-, Kortlandt argues, the present stems *find-, *scind- and *string- of findo
scindo and stringo, with their glottalisation feature neutralised in the post-nasal
environment, caused the analogical creation of new participles *fit-tos, *scit-tos
and *strik-tos, giving the attested fissus, scissus and strictus. In an omission that
must be regarded as fatal to the credibility of this argument, Kortlandt (1989,
1999) offers no account of why the same analogy was not extended to the other
Lachmann verbs with nasal infixes in the present, giving e.g. *tussus from tundo
or *pdctus from pango.

Kortlandt (1989: 104) argues that -sessus is to be accounted for by virtue of the
fact that it shows an e-grade. In general terms, participles in PIE are formed on the
rubric ((-grade of root)+ -tos. For the IE root *sed, this would predict participle
*sdtos, which would not square with Latin phonotactics. Kortlandt argues that
in order to avoid the infelicitous zero-grade, the grammar innovated an e-grade
participle for the compounds of sedeo after the operation of Lachmann’s Law, so
that the environment of Lachmannian lengthening was not present in the participle
at the time the Law took effect. In view of the fact that sedeo itself has no past
participle, it is intuitive to suppose that its compounds might have developed an
e-grade in their participles later than verbs built on other CeC roots (and indeed

Watkins (1970b) advances a hypothesis that shares this notion, that the participles
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in -sessus were formed too late to be affected by Lachmann’s Law, as we shall see
in the next section). It must be pointed out that the adoption of e-grades for
the participles of verbs from CeC roots in general must have been earlier than for
-sessus, if Kortlandt’s theories are correct, since there are Lachmann participles
from CeC roots, like esus (root *hyed) and lectus (root *leg). Kortlandt might
have benefited from stipulating that his principle of zero-grade for CeRC roots
and e-grade for CeC-roots was generally instantiated before Lachmann’s Law, and
the compounds of -sessus followed it analogically after Lachmann’s Law, but such
reasoning is more or less implicit in his argumentation.

Because Kortlandt follows Strunk (1976) (whose arguments are discussed in the
section on analogists) in claiming that casus was not subject to Lachmann’s Law
proper, and follows Maniet (1956) in linking Plautine casso ‘1 waver’ with cado ‘I
fall’, Kortlandt is obliged to claim that for CeHC roots, both zero- and e-grade
participles are possible, and that casus reflects a full grade, and the presumed
*cassos (on which Maniet 1956: 233 claims casso, cassare is built) reflects a zero-
grade. However, Schrijver (1991: 136) argues that the evidence for *cassos is
much slimmer than it appears. Since casso is found in the meaning ‘I waver’
only in Plautus, who predates the degemination of ss after long vowel, his writing
cass- cannot be proven not to represent *cass-. Schrijver also points out that the
semantic connection between casso and cado is not conclusive, and that casso may
be related instead to quasso ‘I shake’. Kortlandt’s analysis would be considerably
tidier if we simply consider casus to be a Lachmann form and so argue that CeHC
roots produce zero-grade participles in Latin, just like (other) CeRC roots.

Kortlandt (1989: 104) and Schrijver (1991: 136) both use the same evidence

to dismiss mazimus and pessimus as irrelevant that Jasanoff (2004: 412) uses to
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adduce them, namely Cowgill (1970: 125)’s reconstruction of them as coming from
*magismmos and *pedismmos respectively. Schrijver and Kortlandt fail to explore
the implication of this reconstruction, that syncope must have created the forms
*mags- and *peds- at some point within the history of Latin, since the devoicing (or
deglottalisation) of the *g and *d cannot have occurred before they were brought
into assimilatory contact with the following s, and we are left to infer that they
believe that this point came after the operation of Lachmann’s Law. It is certainly
more convenient to dismiss the single apex that supports the reading of length in
mazximus as unreliable than to assume that Lachmann’s Law must have affected
both forms, since Jasanoff (2004: 412) has to claim that the synchronically regular
superlative form -ssimus was re-imported into his putative *pesimus, whereupon
the e was shortened by the littera-rule?.

Given the above empirical and implementational difficulties with the ideas laid
out in Kortlandt (1978, 1989, 1999), we may pass lightly over the theoretical ob-
jections; it is enough to note that Kortlandt’s equation of Bartholomae’s Law,
Lachmann’s Law and Winter’s Law under the rubric of epiphenomena of the pre-
servation of glottalics has been called into question (difficulties summarised neatly
in Collinge 1985: 226) and to mention that the glottalic account of Winter’s Law,
with which Kortlandt most strongly equates Lachmann’s Law, competes with,
among others, accounts that ascribe its characteristic lengthening to the presence
of laryngeals (Collinge 1985: 225-227). To do full justice to these theoretical

debates would require a more lengthy investigation of the relevant data from Indo-

3Kortlandt (1989: 104) deals with the other Lachmann-embarrassing reflex of the root *ped,
namely the supine pessum ‘to the ground’, by citing Collinge (1975: 475)’s suggestion that
the vowel was shortened to avoid homophony with forms of the verb pédo ‘break wind’. This
hypothesis is essentially unprovable.
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Aryan and Balto-Slavic than the soundness of Kortlandt’s argumentation on the

subject of Lachmann’s Law and the space available to us warrant.

A different analogy.

Drinka (1991) discards the Saussure-Pedersen engine of Lachmann’s Law and of-
fers an entirely novel account. Like Saussure, she obviates the difficulty that
Lachmann’s Law is not surface-true by arguing that the environment which con-
ditioned it was introduced analogically and lost again after the change took place,
but unlike the followers of Saussure and Pedersen, she relies on a sound change
which has already been posited for Latin on independent grounds, namely the

following;:

(117) V>V / __n{s,fc}

So consul, infert, sanctus, quintus (< quinctus)

The analogy that Drinka claims created the environment for this change to
take place in the Lachmann verbs was the importation of the n-infix of the present
into the past participle, as well as a present-forming suffix -de/o- in some cases.
Drinka (1991: 60ff.) envisages this as a staged process, with the jumping-off point
being forms such as spondeo: spopondi: sponsus ‘pledge oneself’, tondeo: totondi:
tonsus ‘shear’ etc. Drinka points out that alongside Lachmannian tusus, we also
have attested tunsus. She argues that all the Lachmann forms with nasal infixes
in the present, so fractus, pactus, tactus, tusus fusus imported the nasal infix
of their present stems into their participles on the model of verbs with nasals in
the root like spondeo: sponsus, then lost the nasal with compensatory lengthening

and nasalisation of the vowel. Drinka (1991: 62) adduces parallels from Oscan and
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Umbrian, viz. O. saahtum and U. sahatam to sanctum and U. sihitu to cinctus
in an attempt to show that the loss of the nasal with compensatory lengthening
was the regular Italic treatment, and that the presence of the nasal in some Latin
forms like sanctus and cinctus was secondary and analogical.

One difficulty that Drinka (1991: 65-66) forthrightly acknowledges is the fact
that Lachmann’s Law does not seem to apply to participles in 7, with the excep-
tion of wisus. (117), by contrast, seems to have no difficulty in lengthening i (cf.
quintus). For this she presents the essentially ad hoc explanation that the ana-
logy spreading the nasal infix to the participle did not affect verbs in ¢ until the
secondary stage, whereupon it produced uinctus, cinctus and extinctus.

Finally, Drinka (1991: 68-69) proposes another secondary innovation (which
may be contemporaneous with the first one) which spread the lengthening to the
Lachmann forms without nasal infixes in the present, so lectus, tectus, esus, osus
etc. In particular, she claims that the model of fregi, fractus was the source of
the € of egi as well as of the a of actus, in contrast to accounts which claim that
egi was the model for fregi (e.g. Meiser 1998: 211). In any case, Drinka offers no
account of where the é of fregi comes from.

Although the title of Drinka (1991) bills it as “a phonological solution”, Drinka
exploits the fact that analogy creates the environment for the sound change in a
way reminiscent of the manoeuverings of the analogists. She relies on the fact that
analogy, unlike sound change, is not inherently regular to avoid explaining why
the analogy that gives us lingo: linctus and cingo: cinctus does not also give us
stringo: *strictus or mingo: *mictus, for example. Furthermore, she elides the
issues of wisus and sessum: if, as we might suppose, the final process, which gave

us lectus from lego on the model of pactus from pango etc. was also enough to

161



§3.3.1

give us wisus from uideo, why did it not also give *-sesus from -sideo (< sedeo)?
Conversely, if the final analogy did not affect presents in -eo, whence uisus?

Drinka (1991: 70) also attempts to claim it as an advantage of her theory that
“it does not seek to account for every datum at one synchronic level”. However,
absent evidence from the attested language that one change actually preceded
another, the way that she envisages the analogies and subsequent sound changes
occurring by stages must be viewed as an ad hoc hypothesis, and can hardly be
claimed as an advantage.

Like the analogists (p. 166ff.), Drinka abandons the descriptive criterion that
Lachmann’s Law affects verbs whose IE roots ended in voiced stops, and attempts
to replace it with morphological conditioning. Even accepting the fact that the
descriptive criterion does not hold entirely (given the exceptions of wisus and
sessum), and is difficult to make accessible to the synchronic grammar (requiring
an analogy like that of de Saussure (1889), or a generative account like that of
Kiparsky (1965), which we will look at next), it is nonetheless my contention that
Drinka’s alternative fails as satisfactorily to answer the question “Why these verbs

and not any others?”

Generative sound change.

The last account of Lachmann’s Law we shall mention that envisages it as a sound
change is that of Kiparsky (1965: 19-24). Kiparsky took it as an axiom of his ap-
proach, as we do, that Neogrammarian sound changes are the observable artefacts
of changes in the structure of the phonological component of the grammar. There-
fore, rather than try to characterise Lachmann’s Law as a regular sound change

directly, he posited a change in the phonology of Latin that cast Lachmann’s Law
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as a case of rule insertion.

The generative theory of the time (best exemplified in Chomsky & Halle
1968) cast phonology as a series of language specific, extrinsically ordered rewrite
rules: an “assembly line”, to use the metaphor of Hayes (1999), which conver-
ted underlying phonological representations into surface utterances by applying
atomic processes one after another. On this model, the standard way to model a
Neogrammarian-style sound change was simply to turn the > into a —, as it were,
and add the rule to the end of the derivation.

Kiparsky (1965: 19)’s suggestion was that it might be possible to add rules to
the derivation in places other than the very end. He proposed the following rules

for the grammar of Latin:

+obstruent +obstruent
(118) V — [+long] / —

+voice —voice

+ obstruent
(119) [+obstruent] — [« voice] /|

«  voice

(Kiparsky 1965: 19)

On this account, (119), which predicts voicing assimilation of adjacent stops
would have been inherited from Proto-Indo-European, squaring with our observa-
tion that such assimilation can be found across the Indo-European languages (see
page 143), but (118), which gives rise to the Lachmannian lengthening proper,
would be a Latin innovation. This removes the need for Saussure’s analogical
reintroduction of voiced stops into participles, since the necessary voiced stops,

Kiparsky argued, were present in the underlying representations of the Lachmann
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participles already. All that was needed was to take the sound change (114) pro-
posed by Saussure and his followers, and add it to the phonology where it could
“see” the voiced stops that conditioned it, i.e. before (119) could assimilate them
away. This is an example of counterbleeding, an opaque interaction between rules
like that which was posited as giving rise to e.g. the misapplication of Canadian
diphthong raising in Chomsky & Halle (1968: 342-343).

Kiparsky appears to have been unaware of the exceptions to Lachmann’s Law
that we have discussed. In particular, in discussing certain non-participles which
one might expect to undergo the Law, he shows that he expects words from IE
roots ending in voiced aspirates to undergo Lachmannian lengthening as well. We
have already mentioned (p. 145) the exceptions tussis and lassus, from *tud-tis
and *lad-tos respectively, which Kiparsky (1965: 21) explains by arguing that the
etymological voiced stops were no longer present in the underlying representations
of the words in question, as their connection to verbal paradigms in which the
stops were visible was no longer apparent. The revealing fact, however, is that
Kiparsky includes lectus ‘bed’ with tussis and lassus as another example of word
whose vowel would have lengthened if its UR had reflected its etymology at the
time Lachmann’s Law operated. léctus, however, is reconstructed as being built
on an IE root *leg" (cf. Gk. Agyoc) (Kiparsky 1965: 21). No doubt Kiparsky was
forced to this conclusion by his belief that Lachmann’s Law is “a relatively late
Latin innovation”, which would entail that it occurred after the merger of the
voiced aspirates with the voiced stops (in the positions we are concerned with).
Nonetheless, however, this would require an explanation of why the Law did not
s ph

affect participles from roots with voiced aspirates, like fossus from od". T can

only conclude that Kiparsky was unaware that this was the case. This omission
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need not be fatal to the proposal, however, since (118) can still be hypothesised
to be a Latin-specific rule. We must simply argue that it was inserted into the
grammar before the voiced aspirates were merged away, and remained there long
enough to change the underlying representations of the Lachmann participles to
include their characteristic long vowels. This step is necessary because (118) cannot
have remained in the grammar after the merger of the voiced aspirates. If it had,
it would have produced *fosus etc. If we were merely refurbishing Kiparsky’s
rule-based account, we would have to leave that as a stipulation. As we shall see,
however, elaborating Kiparsky’s account in the terms of the model we are building
will allow us to explain the short half-life of (118) in independently-derived terms
(see p. 210).

The above objection to Kiparsky’s account does not necessitate a change in
the rules (118) and (119), only a stipulation as to chronology. The other main
respect in which Kiparsky’s analysis is false to the facts, however, does. His general
statement: “In Latin, vowels become lengthened before clusters of the form ‘voiced
obstruent + voiceless obstruent’ by Lachmann’s Law” (Kiparsky 1965: 19) is of
course an overstatement of the case. Where the vowel in question is i, as we
have seen, the lengthening generally does not occur (as in scissus, pictus, fictus),
with the apparent exception of wisus. Furthermore, there is the exception of the
compounds in -sessus to the rule as applied to e. There is also the lengthening
before m in emptus.

The fact that Kiparsky offers no account of these empirical objections to his
hypothesis made it all the more easy for others to abandon it when faced with a
theoretical objection. The form of change which Kiparsky argued that Lachmann’s

Law exemplified, non-chronological rule insertion, was new, and as Kiparsky (1965:
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19) himself acknowledges, hard to concretely exemplify. The validity of Kiparsky’s
approach, and of rule addition in general, was hotly debated on the squib pages of
LI (Watkins 1970a; Perini 1978; Joseph 1979; Klausenburger 1979; Stephens 1979),
but the hypothesis never truly recovered from the dramatic recantation of King
(1973). King had repeated Kiparsky’s account of Lachmann’s Law in his textbook
King (1969: 43-44) as an example of rule insertion, but by 1973 he had searched in
vain for parallels, and decided on the basis of their absence that rule insertion did
not exist. The field moved on, and Kiparsky’s account of Lachmann’s Law fell out
of fashion. I believe that this was unfortunate, since the basic engine of Kiparsky’s
analysis seems to me to be the most sound of those that have been offered so far.
In the next section I hope to show, by setting them in the empirical framework of
PyOT, and in the partial model of Latin historical phonology we are in the process
of developing, how Kiparsky’s arguments can be refurbished and updated to take

full account of the facts of Lachmann’s Law as we understand them.

3.3.2 Lachmann’s Law as analogy.

As early as 1884, the difficulties inherent in treating Lachmann’s Law as a regular
sound change were sufficiently well recognised for Osthoff (1884: 113) to abandon
the idea entirely, and to propose in its stead the hypothesis that the vowels of
Lachmann’s past participles were lengthened by analogy with the long vowels of
their respective verbs’ perfect stems. This hypothesis is enthusiastically taken up
by Kent (1928), but it is acknowledged by both Osthoff and Kent that it only goes
so far, i.e. it only accounts for those verbs which have a long vowel perfect, as

follows:
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(120) participle 1sg. perf.

Accounted for by Osthoff-Kent

rectus TEexl
tectus text
lectus legit
fusus fudy
esus edr

0SUS odr

emptus emit
usUS i

Arguably accounted for by Osthoff-Kent

actus egi
fractus fregy

Unaccounted for by Osthoff-Kent

tactus tetigy

pactus pepigl
tusus tutudy
casus cecidr

As we can see, the difficulties with the Osthoff-Kent hypothesis fall into two
broad categories: there are those words in which the analogy seems to be incom-
plete, insofar as the length of the vowel has been extended from the perfect active
to the participle, but not the vowel quality (actus ~ egi and fractus ~ fréegi), and,
more seriously and numerously, there are those Lachmann verbs which have no
long vowel in the perfect active to be imported into the perfect passive, e.g. tutudi
~ tusus, pepigi ~ pactus. These problems have been subject to multiple attempts
at solution: Kurylowicz (1968a,b) offered a comprehensive account which Jasanoff

(2004) described as a “counterattack” to Kiparsky (1965)’s phonological account.

4A perfect in -lext is attested for certain compounds of lega, viz. intellext, dilext and negléxt.
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Watkins (1970b) supplemented and amended it to the extent that Collinge (1985)
refers to the analogical account of Lachmann’s Law in general as the “Osthoft-
Kent-Kurytowicz-Watkins formulation”, and the latest complete account is offered
by Strunk (1976). We shall treat these accounts in chronological order.

The fact that there seems to be a gradient scale of difficulties with the Osthoff-
Kent hypothesis, from the forms where the perfect stem has a long vowel, but does
not otherwise perfectly match the shape of the present stem: e.g. rexi ~ rego, to
those where the perfect stem has no long vowel for the participle to appropriate,
such as tetigi ~ tego, might suggest to the well-trained analogist that the attested
facts are the result of a successive series of analogical processes. This is exactly
the way Kurylowicz (1968a,b) formulates his account. He begins by casting the
original observation of Osthoff and Kent in the form of the following diagram

(Kurylowicz 1968a: 326, Kurylowicz 1968b: 296):

(121)
By legitur ~ By lectus (est)

On this account, the fons et origo of Lachmann’s Law is a paradigm levelling:
informally “if the active and passive present stems match, then the active and
passive perfect stems should too!” According to Kurylowicz, however, it affected
only those forms where the A; and A stems were identical in shape save only
for the length of the vowel (“subgroup (a)”). Thus he accounts for lectus, ésus,
wisus, emptus and osus. Kurylowicz (1968b: 298) stipulates that this process

took place at a stage when the medial reflexes of the PIE voiced aspirates were
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still voiced fricatives, and stipulates that the analogy covers only forms whose
paradigms match the prescription of (121), and whose perfect stems end in -d, -g
or -m, hence the lack of lengthening in fossus: fodr and tractus: trahi (or, at the
time: */fob.tos/: */for.diz/ and */trax.tos/: */trary.iz/ or similar.)

The first extension of this process is subject to certain phonological restrictions:
as with the initial analogy, the root must end in -d, -g or -m (hence the lack of
lengthening in factus, missus), and, though the A, (perfect) stem does not have
to have the same shape as the By (participial) stem, the shape of the By stem
must match that of the A; (present) stem (i.e. the present must not have a nasal
infix, hence the short vowel of fissus from findo, strictus from stringo). Thus
Kurylowicz accounts for rectus: regere, téctus: tegere, actus: agere and casus:
cadere (“subgroup (b)”).

Kurytowicz divides the remaining four Lachmann participles, which do not
fulfil any of the conditions of (121) (neither the present nor the perfect stem has
the same shape as the participal stem): fusus, tusus, tactus and fractus into two
groups, based on the vowel that is lengthened, but each is accounted for more or less
individually. The opposition fundere: fusus is described as arising analogically on
the model of ésus, and tusus in turn on the model of fusus, under further pressure
from the also-attested tunsus, which shows the regular lengthening of vowel before
-ns (cf. consul).

Kurylowicz (1968a: 328) adduces the parallel of Gk. éndyny: nnxtdc to demon-
strate that the long vowel of pactus is inherited. He posits (Kurytowicz 1968b:
299) that the length of the vowel in fractus may be analogical on the inherited
pactus, and states that although we have a Greek parallel in rezaywr for tetigr, it

is impossible to state which of the two possible @tiologies for tactus, inheritance
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from PIE a la pactus, or analogy on pactus a la fractus, is more likely.

Chief among the perceived weaknesses of the account exposited in Kurylowicz
(1968a,b) is that it delimits the environment of Lachmann’s Law by both phono-
logical and morphological criteria — all of Kurytowicz’s processes are restricted to
roots ending in an original voiced stop (or m), and the process is explicitly limited
to past participles. To obviate this difficulty, Watkins (1970b) discards all but
Kurylowicz’s initial process (121), and sets himself the task of either explaining
how the forms that do not appear to meet the conditions of (121) (i.e. a present
stem that has the same shape as the perfect stem save for the length of the vowel,
which is short in the present and long in the perfect), in fact do meet the condi-
tions, or why their lengthening is not to be considered a part of Lachmann’s law
at all.

With the parameters of the question so defined, Watkins can and does accept
Kurylowicz’s account of the lengthening in lectus, émptus, ésus and, assuming the
existence of an appropriate present stem at the time the process operated, though
none such is attested, osus. He might also accept the first process as applying
to uisus, but instead rightly points out that the IE perfect for this root had an
i-diphthong (cf. Gk. oida, Skt. veda), which had probably not yet changed to 7 at
that point in the history of Latin. He nonetheless argues that uisus took over the
vocalism of the perfect uidi, but argues that the process must be seen as distinct
from the rest of Lachmann’s Law, since its effect was diphthongisation rather
than lengthening of a monophthong. For a parallel, he cites the development in
Germanic which gives Gothic un-weis and English wise (Watkins 1970b: 62).

Watkins’ most uncontroversial contribution to the development of the Harvard

account is to refer the reader to Watkins (1962: 32-35), where, in order to support
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his contention that the IE sigmatic aorist did not ordinarily show a lengthened
grade of ablaut, he dismisses réez7 as a Latin innovation by citing Festus (422-423)
to the effect that Livius Andronicus regularly employed a perfect suréegit. This
places réctus within the domain of (121), since the perfect stem rég matches the
present stem reg, save only for the length of the vowel, as with légo ~ legi, édo ~
edi etc.

Watkins (1962: 33) wishes to extend the same argumentation to include tectus
in the domain of (121). The requisite perfect stem *feg- is not attested, but
Watkins points out that neither the sigmatic texit nor any other perfect of tego is
attested until Lucretius, and that the attested paradigms of the three verbs with
rhyming stems in -ég-: rego, tego, lego, otherwise match in every detail (once we
have accepted Festus’ evidence for régi as the original perfect of rego), even to
the point that regula and tégula, forms ostensibly derived from the perfect stems
of rego and tego, are alike. If we accept the arguments of Watkins (1962) to the
effect that the lengthened grade was not characteristic of the IE sigmatic aorist,
then téri cannot be inherited, and since the paradigms of tego, rego and lego are
otherwise so alike, it is difficult to imagine that texz would have been innovated
significantly earlier than rezi or (intel)lexi. Thus it seems plausible to include
tectus with the other Lachmann participles accounted for by (121).

Watkins (1970b: 62) accounts similarly for egi ~ actus, by taking a stand on
the issue of exactly what the source of égi is. The alternation between ¢ in the
present stem and € in the perfect stem arises originally as the regular behaviour

of Latin verbs which meet the following conditions:

(122)  a. The IE root from which the verb is derived ends in a laryngeal.
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b. The present stem of the verb in Latin is formed by one of the IE
derivational processes which indicates a zero-grade of the root: e.g.

-ie/o-suffixation.

c. The perfect stem of the verb is formed on a full-grade IE aorist, e.g.

the root aorist.

An example of a Latin verb that meets these conditions is facio ~ féci: the
IE root in question is *d"eh; (cf. Gk. w-0n-ut) (Mayrhofer 1986a: 95); the present
is formed by -ie/o-suffixation of the root aorist: facic < *d*h'-k-io (Meiser 1998:
196); and the perfect stem is formed on the IE root aorist: feci < *d"eh;-k- (cf.
&On-xa) (Meiser 1998: 212).

ago, by contrast, does not meet the conditions set out in (122). It derives from
an IE root *hyeg. This has led certain scholars, most notably Benveniste (1949), to
assume that egi cannot be original, and must therefore be analogical on the verbs
which acquire the /¢ alternation by regular sound change, e.g. facio ~ féct, iacio
~ iéct etc. Benveniste (1949: 17) accounts for the long vowels of the Latin perfects

that are attested from similar IE laryngeal-initial roots by reduplication, as follows:

(123) *hye-hyp-ai > Lat. ept
hie-hyd-ai > Lat. edr

hge-hgd-ai > Lat. odr

On this account, we would expect *hye-hyg-ai > **agi for ago, and Benveniste
(1949: 17) cites Old Norse ok < *aga as comparative support for his hypothesis
that Latin showed exactly such a form, before it was replaced by the egs which he

views as analogical.
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Kent (1928: 186) anticipated Benveniste in citing ok as a parallel for a hypo-
thetical Latin *ag7 in his attempt to explain the inclusion of actus in Lachmann’s
Law, and Watkins (1970b: 62) cites Benveniste as vindicating Kent’s views on
this point, but it should be noted that Benveniste’s is not the only account of the
genesis of égz. Sihler (1995: 581), for example, accounts for éegi as the product of
reduplication. On this account *e-ag-ai > €gi by contraction without ever passing
through the intermediate stage *agi necessary to bring actus within the purview
of (121). Chronology, at least, is on Sihler’s side here, since reduplication appears
to have remained a productive part of the Latin grammar well after the laryngeals
were lost from it®, but the majority of scholars accept the account of Benveniste
(1949).

Having thus folded rectus, tectus and actus into Kurylowicz’s original analogy
(121), Watkins (1970b: 62ff.) is left with the following Lachmann participles to

account for:

(124) cado  cecidi  casus
frango  fregi  fractus
fundo  fudi  fusus
pango  pepigi  pactus
tango  tetigi  tactus
tundo  tutudi tusus
Watkins (1970b: 63) adds further support to Kurytowicz (1968b: 297)’s asser-

tion that the lengthening in tusus is late, and analogical on the regular length-

ening of its competitor form tunsus by citing a possible example of Kurylowicz’s

®As we shall see, Watkins (1970b) himself relies on reduplication being an active part of the
morphological component of the grammar.
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hypothesised older tussus from Plautus: Pseud. 369 has pertussum. On its own,
however, the double (ss) of Plautus’ pertussum does not guarantee that the u in
question was short, even if we accept that it is not the result of an error in the
transmission of the text. The point is made aptly in the following passage of

Quintilian (Institutio Oratoria 1, 7, 20-21)

(125) quid quod Ciceronis temporibus paulumque infra, fere
quotiens s littera media vocalium longarum vel subiecta longis
esset, geminabatur, ut caussae, cassus, divissiones? quomodo et
ipsum et Vergilium quoque scripsisse manus eorum docent.

atqui paulum superiores etiam illud, quod nos gemina dicimus
msst, una dizerunt

For was it not in the time of Cicero and a little later, that in
nearly all cases an s between long vowels or after a long vowel,
was doubled, as in caussae, cassus, diuissiones? That he himself,
and also Vergil wrote in this way is shown by [manuscripts in]
their own hands.

Yet a little before that, that suss: which we write with a

double s, they spelled with one.

Quintilian speaks only of the time of Cicero and later, not of that of Plautus,
but nonetheless the implication is clear: it was not until after Cicero that the
convention of writing (-ss-) after a short vowel and (-s-) after a long was entrenched,
and even then the vagaries of spelling convention are such that we should not rely

solely on it as an indicator of the length of the preceding vowel.
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Watkins also notes that fundo may not originally have had a participle in root
+ -tos. He cites the gloss in Paulus ex Festo 59 of ezfuti as effusi. This, when taken
with Gk. yvrdc seems to make it relatively certain that we have to reckon with an
IE past participle *¢"utds or similar. However, this seems only to defer, not to
answer the question of why Latin, when it chose to innovate a participle for fundo,
innovated fusus as opposed to anything else. In fact, as we shall see, Watkins
tacitly re-formulates (121) to ignore nasal infixes in the A; form, so it seems to be
an unnecessary multiplication of difficulties to call fusus a “late creation” — one
could simply argue that fundo had its inherited past participle (futus, according
to Festus’ gloss) replaced on the principle of (121) at the same time as rego, lego
etc.

To account for casus, fractus, pactus and tactus, Watkins (1970b: 62) appeals
to a pattern in the distribution of methods of Latin perfect marking which is
noted by Ernout & Meillet (1959: 94) viz. that with the functional merger into
Latin of the IE stative and aorist, the domain of reduplication as a perfect marker
shrank to cover only those roots where apophonic marking of the perfect would
be impossible (i.e. roots with a-vocalism). On this account, reduplicated and
long-vowel perfects are to be seen as equivalent for the purposes of (121), hence
casus from cado: cecidi. Watkins (1970b: 63) also abandons Kurylowicz (1968a)’s
strictures regarding the lack of nasal infix, hence successfully deriving pactus from
pango: *pepagai (> pepigi), tactus from tango: *tetagai (> tetigr) and fractus
from frango: *fefragai (which form is reconstructed on the basis of the Old Irish
parallel bebraig ‘broke wind’).

This proposal is difficult entirely to square with our understanding of Latin

grammar: certainly the long-vowel and reduplicated forms are functionally equi-
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valent, in that they are allomorphs of the same notional PERFECT morpheme,
but Watkins seems to suggest that they have a closer equivalence with each other
which they do not share with the simple, sigmatic and u-perfects, or else we should
expect e.g. *pasus from pando: pands.

Without direct experimental access to the intuitions of native speakers, there
is little to be gained by further debating the theoretical merits of this hypothesis.
Its empirical implications, however, do admit of further test. Having eliminated
phonological conditions entirely from the domain of (121), Watkins is forced to
concede that Lachmannian lengthening ought to extend to any verb that has a
short vowel in the present stem (with or without nasal infix) and a long-vowel or
reduplicated perfect, which leaves him the task of explaining the lack of lengthening
in participles from roots ending in other than an original voiced stop.

Watkins (1970b: 63) proposes to account for the lack of lengthening in cano:
cecini: cantus and other roots ending in a sonorant by appealing to Osthoft’s Law,
which states that long vowels are not permitted before a sequence of sonorant
plus stop (Meiser 1998: 75). The difficulty with this suggestion is obvious — if
Osthoff’s Law applied after (or simultaneously with) Lachmann’s Law, why did
it not reverse the lengthening of emptus as well? Watkins (1970b: 60) redefines
Osthoff’s Law to apply only to n, [, r. This squares with the attested evidence,
since certain examples of Osthoft’s Law applying before m in Latin are wanting.
A non-Lachmannian example of Latin - VmT- would be valuable for the purposes
of evaluating Watkins’ views, but in its absence there is no evidence on which to
discount the hypothesis.

A more serious objection can be raised to the reasoning in Watkins (1970b:

63-64)’s account of why there should be no lengthening in fossus. His statement
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“If fodr had existed ... it would have produced *fosus. The implication is clear:
fodr did not exist at the time of the operation of the rule” is shockingly circular
in its reasoning. The implication would in fact be “either fodi did not exist at the
time of the operation of the rule or Watkins has fundamentally mischaracterised
the rule itself.”

Watkins is on firmer ground when he points out that there is no comparative
evidence to suggest that fodi is inherited, Meiser (1998: 212), for example, agrees
with him in accounting for fodi as analogical, though they disagree in the propor-
tion. Watkins (1970b: 64) adduces odi as the analogical model for fods, though it
is difficult to see on what proportion such an analogy could be founded, given that
odi lacks present-tense forms: a proportion osus: odi :: fossus : 777 would be
unfortunate for obvious reasons. Meiser (1998: 212). however, derives fodi on the
proportion uenio : ueni :: fodio : fodi, which is generally satisfactory. He likewise
derives scabi (~ scabo) from legi. Positioning these analogies chronologically after
the operation of (121) would be sufficient to explain their lack of susceptibility to
Lachmann’s Law as Watkins formulates it.

By way of explaining the lack of lengthening in -sessus (obsessus, possessus),
Watkins (1970b: 64-65) makes the important point that Lachmann’s Law, however
it is formulated, applied in the first instance only to past participles, and not to
supines. He does so by invoking the supine pessum ‘to perdition’, which comes
from a well-paralleled IE verbal root *ped- (cf. Skt. padati, OCS pado, OE fetan)
(Watkins 1970b: 64). Watkins chooses to infer from this datum that Lachmann’s
Law cannot be a purely phonological change of the order posited by Saussure,
Maniet, Kiparsky etc., since pessum must derive from *ped-tu, which displays the

consonant cluster characteristic of phonological accounts of the Law, and therefore
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that the identity of vowel length between the Lachmannian participles and the
supines of the same verbs must be the result of a separate analogy conditioned by
the widespread identity of supine and perfect participle in most other Latin verbs.

Watkins uses this evidence as the starting point for his account of the lack
of lengthening in participles in -sessus, which runs as follows: at the time of the
operation of (121), sedere had neither a perfect participle (for semantic reasons:
there was no function for the perfect participle passive of an intransitive verb of
this kind to serve) nor yet any compounds. It had a supine sessum, attestations
of which Watkins (1970b: 64) cites from both Plautus and Cicero, but as pessum
demonstrates, supines lacking a corresponding past participle went unaffected by
Lachmann’s Law. Subsequently, and after (121) ceased to be a productive analogy,
new verbs were derived from sedeo by compounding, verbs for which the semantic
function served by the past participle was not empty as it is for the base verb. To
innovate the necessary participles, the grammar turned to the form which most
closely resembles the past participle, namely the supine, as an analogical model,
hence *-sessus.

The most recent account that accepts the OKKW engine of Lachmann’s Law
undiluted — which is to say without translating it into generative morphophonemic
rule-notation or otherwise re-characterising it as anything but a pure analogy —
is that of Strunk (1976). Strunk accepts and further develops Watkins (1970b)’s
proposal of a synchronic equivalence between reduplicated and long-vowel perfects,
and between thematic root presents with and without nasal infix, that is stronger
than the simple allomorphic equivalence they share with other forms serving the

same grammatical function.
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Like Watkins (1970b), Strunk (1976) begins by taking (121) as the basic ana-
logy driving Lachmann’s Law, and rejecting the phonological conditions Kurylo-
wicz (1968b) originally imposed on it. This leaves him with a starting point as

follows:

(126) legitur: legi: lectus
emaitur: emi: emptus
widitur: widi: uisus
éditur: edr: esus
(odium): odi: osus
Strunk endeavours to get the right result by delimiting the scope of (121) in

new ways. He sets out the following three conditions:

(127) Reduplicated perfects are equivalent to long-vowel perfects for the

purposes of the analogy. Sigmatic, simple and u-perfects are not.

(128) Presents with nasal infix are equivalent to root presents for the purposes of

the analogy. Derived presents (e.g. in -/e/o0-) are not.

(129) There must be two differences between the active perfect and the passive

perfect before the analogy will take effect.

Each of these claims is essentially ad hoc: it is hard to see any reason inde-
pendent of the Lachmann data to make them. Indeed, from the point of view of
Latin grammar generally, there are positive difficulties with them, many of which
are pointed out by Morpurgo Davies (1979). Firstly, though Strunk (1976: 36ft.)
relies heavily on the notion of an equivalence of reduplicated and long-vowel per-

fect stems, he does not present an account of how this equivalence operates. The
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question in Morpurgo Davies (1979: 260) deserves repeating: “is it something
which can be stated by a morphophonemic rule?” In other words, if Watkins
(1970b) and Ernout & Meillet (1959) are right, and the domain of reduplication
can be described as “verbs with (Latin) root vowel /a/ which would otherwise
form long-vowel perfects”, then we need a synchronic account of how the gram-
mar selects which method of forming the perfect to use. We might say that for
the third conjugation (into which all the Lachmann-susceptible verbs fall), long-
vowel /reduplicated perfects are the default, and simple or sigmatic perfects are
lexically-specified exceptions. This would raise questions such as “why do we have
reduplicated tutudi for tundo, but long-vowel fudi for fundo?” Before we can ac-
cept grand statements about the workings of Latin morphology such as Strunk’s,
answers to these and other questions, answers which make empirical predictions
that we can test, need to be provided. What Strunk does offer, namely the idea
that the two short vowels of the reduplicated forms are metrically equivalent to
the single long vowel of perfects like legi, on principles familiar from the scansion
of Latin verse, is problematic. Morpurgo Davies (1979: 260) points out that in
verse, quantitative equivalence holds not between vowels, but between syllables,
and the syllables of the Lachmann participles are already long “by position”, that
is, because they are closed and therefore bimoraic.

Similar objections can be made to Strunk’s other claims: the assertion that
nasal infixes are invisible to the analogy, but suffixes deriving present stems are
not, is even less well-motivated than the claims about reduplicated vs. long-vowel
perfects. In the case of the perfects, there are the distributional regularities noted
by Ernout & Meillet (1959), but for the presents there are none such. Without an

independently motivated theory of how one process can be invisible to the analogy,
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but another can be visible enough to prevent it from occurring, the generalisation
in (128) must be considered unacceptably ad hoc.

Strunk (1976: 60)’s third assertion, that the analogy only operated when there
was more than one difference between the perfect stem and the stem of the par-
ticiple, may be intuitively pleasing, since it squares with the cross-linguistic tend-
ency of analogies to obviate some, but not all of the irregularity in language, but
like Strunk’s other contentions, its lack of corroborating evidence raises questions.
Morpurgo Davies (1979: 260) cuts to the chase once again: “if we want to think
in terms of a two-feature contrast, why does Latin preserve pés®, pedis?” In other
words, why is it only in the alternation between perfect verb stem and past parti-
ciple that Strunk’s dictum seems to hold? As it is an analogy, it would be fallacious
to expect his process to be as exceptionless as a Neogrammarian sound change,
but nonetheless Strunk does implicitly claim a degree of regularity for his analogy,
and Morpurgo Davies (1979) is right to point out that that claim is ill-supported
by evidence that is not part of the Lachmann dataset.

Furthermore, the analogy is false to the attested facts even under these con-
straints. scaptus meets all the necessary conditions to fall subject to Strunk’s
analogy: its present stem is not derived, being simply scabo, scabit etc., it forms
a long-vowel perfect (scabi, scabit etc.), and it has exactly the same differences
between active and passive perfect as any of the Lachmann forms: if we do not
take the inheritance of voiced aspirates to be significant, then legit: lectus is an

exact parallel for scabit: ‘scaptus, yet Strunk’s generalisations predict **scaptus.

6 As we shall see later on (p. 210), pés is an interesting datum for Lachmann’s Law considered
as a sound change.
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Strunk (1976) does make general statements about the nature of the analogy
that, in his view, produced Lachmann’s Law, but since they are not independently
motivated, and fall down when confronted with evidence that Strunk’s work is
silent on, the allegation of Jasanoff (2004: 410) that “Strunk’s theory is little
more than a post hoc, case-by-case justification of why each form turned out the

way it did” would not seem unmerited.

3.4 The analysis.

The debate around Lachmann’s Law has historically been concerned primarily
with settling the question of which of its properties is essential and which con-
tingent: the analogists argued that the essential property was its restriction to
a morphologically-defined domain, viz. the past participle, and the phonologists
argued that the essential property was its primarily phonological effect (vowel
lengthening) and the phonological criterion by which the verbs to which it applies
are selected (presence of a final voiced stop in the verbal root, whether under-
lyingly or by Saussure’s analogical reintroduction). This frame has largely been
forced onto the question by the necessity of choosing between one of two classically
understood mechanisms of linguistic change: Neogrammarian-style sound change
or analogy. The nature of the problem means that deciding one way or the other
will cause the resultant analysis to be a poor fit to the data, as the morphological
and phonological properties of Lachmann’s Law seem about equally essential to
it. The model we are developing has significant potential to produce an account
of the Law that takes its morphological and phonological conditions equally into

account, given that PyOT as written uses Stratal Optimality Theory as its phon-
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ological engine: Stratal OT is a model not only of phonology, but of the interface

between morphology and phonology.

3.4.1 Assumptions.

It is as well to list all the assumptions and stipulations that the analysis entails in
one place and at the outset. They fall broadly into two categories: the chronolo-
gical, where I set out exactly at what period in the history of Latin I am claiming
the changes in the grammar I describe in this chapter take place, and the morpho-
logical, where I describe the synchronic state of affairs that I assume to obtain as

concerns the formation of Latin stems and words.

Chronology: voiced aspirates.

Accepting that Pedersen (1896)’s observation, that Lachmann’s Law does not af-
fect verbs from roots ending in an IE voiced aspirate, is accurate and reflects an
essential component of the restriction of the operation of the Law requires that we
model our phonological changes as taking place while the voiced aspirates (or their
Latin reflexes) were still distinct from the voiced stops in word-medial position.
This same assumption is more or less explicitly made by, and in any case required
of any phonological account of the Law (Sommer 1914; Niedermann 1953; Maniet
1956), but its implications deserve to be explored.

We have already modelled the sound changes affecting the voiced aspirates in
chapter 2. Given that Lachmann’s Law treats verbs containing reflexes of voiced
aspirates differently than those containing reflexes of voiced stops, the assumption

must be that pre-historic Latin retained the distinction between medial reflexes
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of voiced aspirates and medial reflexes of voiced stops long enough for a genera-
tion to acquire the phonological change giving rise to Lachmann’s Law, and for a
subsequent generation to acquire a grammar in which that change was no longer
productive. In terms of the model we are developing, this places Lachmann’s Law
in Diachronic Stage 1, contemporaneous with Stage 1 of the life cycle of rhotacism,

or earlier.

Chronology: laryngeals.

Throughout this work, except when specifically referring to the PIE forms, I have
referred to e.g. *ag-tos > actus and *od-tos > *osus, rather than *hyeg-tos and
*hsed-tos. This convention is not haphazard: I am assuming that we have to do
with a Latin that postdates the loss of the laryngeals, because of the implica-
tions that that assumption has for the synchronic working of Latin morphology.
Fortunately, the chronological ordering that this entails: loss of laryngeals, then
word-medial merger of voiced aspirates with voiced stops, is implied if we assume
that Latin and Sabellian share a common ancestor in Proto-Italic, by the way
that Latin and Sabellian treat the IE laryngeals. Latin and Sabellian share the

following general rules with regard to laryngeals:

(130) If the laryngeal is between consonants of lower sonority than itself (i.e. if it
is syllabic), its Italic reflex is a, e.g. in factus, status, datus, cf. Gk. detdc,

Ve Ve
otarog, 60Toc.

(131) Otherwise, if the laryngeal is word-initial and precedes a vowel, the vowel
is coloured as appropriate and the laryngeal itself is lost, e.g. est < *h esti,

ago from a root *hyeg, onus < *hzenos (Schrijver 1991: 50) etc.
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(132) All other consonantal laryngeals are lost entirely, with compensatory
lengthening in certain post-vocalic environments (see Schrijver 1991; Ringe

1988).

This suggests that the sound changes which eliminated the laryngeals from the
Italic segment inventory occurred in Proto-Italic, which necessarily entails that it
preceded the Latin-specific changes affecting the voiced aspirates.

However, this analysis is only logically entailed if we believe that Proto-Italic
genuinely existed, a question that is still open and subject to debate (Jones 1950;
Beeler 1966; Rix 1994; Clackson 2008). If we do not believe in Proto-Italic, and
so claim that the sound changes of Latin are independent of those that give rise
to Sabellian, this ordering that we have established: loss of laryngeals followed
by medial merger of voiced aspirates with voiced stops, must be regarded as a
stipulation. It is, nonetheless a necessary one, since the assumptions which I make
about the workings of Latin morphology (see below) often require the laryngeals to
have already been lost. Many features of the familiar Latin system of conjugations
and declensions are the result of the analogical spread of a feature that has its
genesis in the reflex of a form containing a laryngeal. For example, the character-
istic @ of the first conjugation comes, in most cases, originally from a laryngeal,
as in nat ‘swims’ < *snehy-si (cf. Skt. sna-ti ‘bathes’) or tonare ‘thunder’ from
*tonhy-eie- (cf. Skt. standya- ‘thunder’) Meiser (1998: 186-188). Crucially, I am
assuming that the IE rubric for forming past participles, namely (ROOT)+ -tos,
still applies, but that synchronically, the notion of “root” has been redefined in the
first, second and fourth conjugations to include those conjugations’ characteristic

vowels, so that the stem-level underlying representation of e.g. amatus was at the
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time already /ama:-to-/, and the environment conditioning Lachmann’s Law was
not present. Since in many cases the analogical models on which the general prin-
ciples of Latin synchronic morphology were built arose due to loss of laryngeals,

it is necessary to assume that that loss has already occurred.

Morphology

The inflected forms of Latin verbs are built on one of two basic stems: the present
stem and the perfect stem. My assumptions with regard to the formation of these

stems are as follows:

The present stem.

If we were dealing solely with the synchronic facts of Latin as it is attested, we
might wish to argue that the present-tense endings of the third conjugation are
o0, 1s, it etc., and so that the present stem is simply the verbal root, i.e. that 3rd
conjugation forms built on the present stem analyse as e.g. reg-it, ag-e-batis, etc.
This assumption may well be adequate to the description of Classical Latin, but
the examination of the comparative evidence for the source of the third conjugation
verbs indicates a different analysis.

Meiser (1998: §126) gives a concise summary of the sources of the present
stems of third conjugation verbs. The simplest source is PIE presents built with
a thematic vowel: this is what we find in e.g. agit ‘drives’ < *hyeg-e-ti; coquit
< *pek”-e-ti. However, the PIE thematic/athematic distinction is obscured in
that athematic root presents built on roots ending in laryngeals also enter the
third conjugation; see e.g. womit ‘vomits’ < *uema-ti < *uemhy-ti, sonit ‘sounds’

< *suena-ti < *suenhy-ti. The third conjugation also includes verbs formed in
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vowel-final suffixes such as *—skAe/o— (e.g. poscit ‘demands’ < *porske-ti < *pg"k?—
ske-ti, from the same root * prekA- found in the noun precés ‘prayers’ and the verb
precor ‘I pray’.) and *-je/o- (as in fugit ‘flees’ from *b"ug-ie-ti). This being so, it
seems uncontroversial to assume that the present stem of the third conjugation was
characterised at the time by a short vowel. Given that we have already stipulated
that the basic Latin system of conjugations was already in effect, the present stems
of the other conjugations would of course have been characterised by a, €, or 7 as

appropriate.

The perfect stem.

The prototypical source for the long-vowel perfect stems of Latin is a PIE root aor-
ist in the e-grade, from a root containing a glide or laryngeal (so fudr < *¢"eud- (cf.
Goth. giutan) ~ fundo, liqui < *leik®- (cf. Ved. rik-thas) ~ linquo, fect < *d"eh, -
k-ai (cf. Gk. &0n-»a) (Sihler 1995: 582)). We may assume that the grammar
includes a morphological process for which some verbs are flagged in the lexicon
that says, informally “to form the perfect stem, take the vowel of the root and
lengthen it”. So the stem-level underlying representation for a long-vowel perfect
stem like the leg of legr will be /leig/.

Similar diachronic reasoning tells us that the stem for a reduplicated perfect
like tutuds must be /tu.tud/ vel sim. As we shall see, accounting for the lack
of lengthening in reduplicated perfects of Lachmann verbs entails the assumption
that reduplication is still a productive part of the Latin grammar, and so, instead
of /tu.tud/, I am going to follow the standard Optimality-Theoretic approach to
reduplication (see McCarthy & Prince 1999, Kager 1999: Chapter 5), and assume

that the reduplicated element of the stem is generated by an underlying morpheme
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RED. So, the underlying representation of tutud in tutudz is assumed to be /RED-

tud/. This assumption will become particularly important later on (§3.5.3).

Roots.

I am assuming that, outside obvious cases of suppletion (as in fero, ferre, tuli,
latum), the stems of any given verb are all built by modifying the same root,
so that the stem-level underlying representation of e.g. [légit was /le.ge/, built
from the root leg + stem-vowel e, the perfect stem /lerg/ was built by a non-
concatenative morphological operation lengthening the vowel of the root, and the
participle stem (underlying) /leg.to/ is built by the morphological operation of
root leg + to.

In making this proposal, I am assuming that, for the purposes of morphophono-
logy, the stem of the Latin of the period was maximal; that is, that it encompassed
everything except the inflectional ending. So the input to the ranking in 136 was,
to take actus as an example, /ag.to/. This stipulation is supported by the obser-
vation which has been imported into Stratal OT from the LPM tradition, namely
that roots are phonologically inert (Kiparsky 1982c¢: 32-33, Inkelas 1990: 48-55,
Bermidez-Otero 2006, Bermudez-Otero 2012: §3.3.3). This principle, which is
supported by observations from a number of languages, has useful implications for
our present analysis, as we shall see below (p 191).

This assumption entails that where a vowel is long throughout the paradigm,
eg. in scribo, scripsi, scriptus, the synchronic root will likewise contain the long
vowel, and so such forms do not need to be explained by our account of Lachmann’s

Law.
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3.4.2 Objectives.

I said above, at the end of §3.3.1, that my intention in this chapter is to update
and extend Kiparsky (1965)’s generative account of Lachmann’s Law. The core
of Kiparsky’s analysis was the rules I cited above as examples (118) and (119). I

shall repeat them here for ease of reference:

+obstruent +obstruent
(118) V — [+long] /| —

+voice —volce

+ obstruent
(119) [+obstruent] — [« voice] [

o voice

(Kiparsky 1965: 19)

We have already seen that there is one minimal modification that could make
this model more persuasive. Adopting a cyclic theory of phonology such as Stratal
OT, and arguing that the rule in (118) is stem-level, explains the restriction of its
effects to particular morphological domains, and the fact that it appears to have
been inserted into the grammar above (119) (which we have independent reason
to believe is word-level, see p 194 below). We will now go further, and make an

account of Lachmann’s Law part of our model of Latin historical morphophonology.

3.4.3 A new constraint.

To model (118), we will need to propose the addition of a new constraint to CON.
Adding a new constraint in OT is permissible insofar as CON as it stands does
not account for all human grammars, but the addition of a constraint to CON has
empirical consequences in terms of the grammars we predict to be possible. The

way the new constraint interacts with the other constraints in the set will predict
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the existence of certain grammars; we will examine the typological implications of
our new constraint below.

The constraint I propose to add is as follows:

(133) Name: *V,D...,]
PyOT representation: (PVL,)

Definition : Assess a violation for every sequence in the output of a vowel
followed by a tautosyllabic voiced stop where the vowel is dominated

by only one mora.

A proposed new constraint like *V,D...,] must pass a factorial typology be-
fore it can be accepted as a member of CON as we model it, and indeed I put
*V,D...,] through this process below (§3.4.4), but there is also a rule-of-thumb
which may be considered the first hurdle a constraint has to leap: it must capture
an observable cross-linguistic tendency (McCarthy 2002: §3.1.5). In the case of
*V,D...,], the tendency is the frequently-observed one that the relative duration
of a preceding vowel is one of the cues to the specification of the [VOICE] feature for
consonants (Delattre 1962; Klatt 1976; Jongman et al. 1992). This phenomenon,
termed Pre-Fortis Clipping by Wells (1990) and others, is not generally considered
to be a part of the phonology, but it should be noted that a closely related phe-
nomenon must be. Moreton (2004) found that the off-glides of diphthongs were
higher before voiceless consonants than before voiced ones: this may well have
been the genesis of the well-known phonological process of Canadian Dipththong
Raising, whereby diphthongs are raised before voiceless stops. So, ride is pro-
nounced as [1aid], but write is pronounced [1o1t]. Crucially, however, Canadian

raising must be a part of the phonology, not simply a phonetic observation, since
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it occurs before underlying voiceless stops that are turned into flaps by a process
occurring later in the derivation: rider is pronounced [1aicau1], but writer is pro-
nounced [1o1ra:1] (Chomsky & Halle 1968: 342). This would seem to be good prima
facie evidence for the plausibility of *V,D...,]

Modelling (118) will also require us to admit the following previously-defined

constraints:

(134) Name: *o0,,,
PyOT representation: (StarTriMora,)
Definition : Assess a violation for every syllable in the output that
dominates three or more morae.
(135) Name: DEP-4
PyOT representation: (DepMora,)

Definition : Assess a violation for every mora in the output that lacks a

correspondent in the input.

My hypothesis is that, at Diachronic Stage 1, the period we fixed for Lach-
mann’s Law above (§3.4.1), a generation of learners of prehistoric Latin acquired

the following constraint ranking at the stem level:
(136) *V,D...,] > DEP-u, *o,,,

where FAITH-IO is a cover term for all constraints that militate against other
potential repair strategies for *V,D...,]. I further propose that, at the time
in question, the stem of the participle was the only one that regularly contained

the structure penalised by *V,D...,]| in its underlying representation. It is at
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this point that the assumption mentioned above (p. 188) about the phonological
inertness of roots becomes important: if it were untrue, and roots formed active
phonological domains, the first iteration of the stem-level co-phonology over a
Lachmann form like actus would operate on an input /ag/ for all forms in the
paradigm. This would, of course, violate *V,D...,;], and so we should expect
lengthening in all forms of the verb, so a 1SG.PRES *ago, a 3PL.IMPF *agebant etc.
However, it is a well-settled principle that roots do not form stem-level domains
until a stem is derived from them (see Inkelas 1990: §3.5 and references therein
for empirical support for this claim). Since we have already established it as a
reasonable assumption that the present and perfect stems, on which the other
forms of the Latin verb are built, regularly ended in vowels (§3.4.1), the structure
targeted by *V,D...,] will not occur in those stems even if the root ends in a
voiced stop.

So, my claim is that for a Lachmann participle like [ectus, the underlying
representation is /[semleg.to]s/, the bracketed section being the stem-level domain.
The input to the first stage in the derivation is therefore /leg.to/, and the calculus
looks like this:

(137) Tableau illustrating lengthening of vowels before tautosyllabic voiced stops.
Maximum level of structure: Syllable

Filter constraints: MINNUCSON-6, DIPHHIGH, LENLIMIT-Onset-2,
LENLIMIT-Nuc-2, LENLIMIT-Coda-2, ONSETSONORITY-2

CODASONORITY-1
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| /legto/ | *V.D...,] | DEP-p | *o,, |
IE 1. lexg.to 0 1 1
~ 2. leig.to: 0— oW 1—
~ 3. leg.to 1W OL OL
~ 4. leg.to: 1W 1— OL
Assimilation.

To model the rule in (119), the OT literature offers multiple approaches that we
could take. For present purposes, I will follow the account given in Lombardi
(1999), and assume the following constraints and ranking:
(138) Name: [0BS]-AGREE-[VOI|

PyOT representation: (CondAgree, ’obs’, ’voi’)

Definition : Assess a violation for every pair of consecutive segments with
the feature [OBSTRUENT] in the output that are differently specified

with respect to the feature [VOICE].

(139) Name: IDENT-[VOI]
PyOT representation: (Ident, ’voi’)

Definition : Assess a violation for every pair of segments 7,4’ in the

output such that:
e | is a segment in the input
e i’ is the correspondent of 7 in the output
e i and ¢’ are differently specified with respect to the feature [VOICE]
(140) Name: ONSIDENT-[VOI]

PyOT representation: (OnsIdent, ’voi’)
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Definition : Assess a violation for every pair of segments 4,4’ in the

output such that:

e ¢ is a segment in the input and
e 7' is the correspondent of 7 in the output and
e ¢ is dominated by the Onset node of a syllable and

e i and 7' are differently specified with respect to the feature [VOICE]

(141) ONSIDENT-[VOI]| > AGREE-[VOI] > IDENT-[VOI]

If voicing assimilation of stops in Latin applies across word boundaries, the
evidence for this is masked by the writing system. However, there is evidence that
assimilation applies across morpheme boundaries, such as that between a prefix
and a verb stem: we have appareo attested alongside adpareo ‘I appear’™. This
implies that the level on which assimilation operates cannot be higher than the
word level. Since we are going to place the constraint ranking that models (118)
on the stem level, we can in principle place the ranking in (141) on either the word
or the phrase level and still attain the required counterbleeding effect. We will
assume for present purposes that (141) is in effect on the word level.

To continue our example derivation of lectus, then, recall that the stem-level
ranking has already given us /le:g.to/; on the word level, we add the ending to

form the input /lerg.tos/, and present it to the word-level constraint ranking:

(142) Tableau illustrating lengthening of vowels before tautosyllabic voiced stops.

Maximum level of structure: Syllable

TAllen (1978: 22) argues that even an analogically reintroduced form such as adpareo would
have been pronounced, if it is not just a written form, with voicing assimilation (i.e. as a[t]pareo).
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Filter constraints: MINNUCSON-6, DiPHHIGH, LENLIMIT-Onset-2,
LENLIMIT-Nuc-2, LENLIMIT-Coda-2 ONSETSONORITY-2

CODASONORITY-1

| /lexgtos/ | ONSIDENT-[voI] | [0BS]-AGREE-[vo1] | IDENT-[vo1] |

IF” 1. letk.tos 0 0 1

~ 2. letk.toz 0o 0 QW
~ 3. leig.tos 0— W oL
~ 4. leig.toz 0— 1W 1—
~ 5. le:g.dos 1W 0 1—
~ 6. leig.doz W 0— oW
~ 7. letk.dos W W oW
~ 8. leik.doz 1W 1W sW

This produces the attested output: [letk.tos] > lectus.

3.4.4 Typological implications of *V ,D...,].

One of the axioms of Optimality Theory is that constraints specify targets, not
repair strategies: NOCoDA, for example, does not say “If a syllable has a coda,
delete it”, merely “Syllables should not have codas.” How a crucially undominated
constraint is satisfied depends on the ranking of other constraints. A further desid-
eratum for a proposed markedness constraint is that it show robust rerankability: a
constraint which is envisaged as being top-ranked in some languages, and bottom-
ranked in others, so that it behaves like a parameter in more traditional generative
phonology (Booij 1983; Kenstowicz 2006) is presumed to be ill-thought-out until
proven otherwise (McCarthy 2002: §3.1.5). Therefore, we will now examine the in-
teraction of *V,D...,| with other constraints that have been proposed for CON,
and list the typological generalisations that are entailed by it. The method by

which this is accomplished is known as factorial typology.
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Repair strategies.

On a purely a priori basis, using only our knowledge of how *V,D...,] is for-
mulated, we can surmise in advance what we expect the repair strategies to be.

Violation of *V,D. .. ,] depends on the conjunction of three requirements, viz.:

(143) The vowel in question must be short.
(144) The consonant in question must be voiced.

(145) Vowel and consonant must be adjacent to one another within the same

syllable.

Therefore, *V,D. .. ,] can in principle be satisfied by any repair strategy that
causes any of the conditions above not to be true. Lachmann’s Law satisfies
*V,D...,] by making the vowel long, and so falsifying (143), but we might in-
stead devoice the consonant, and so falsify (144). If we wish to deny (145), we
might delete either the vowel or the consonant, or we might insert a segment,
either between vowel and consonant, so they are no longer adjacent, or such that
resyllabification is triggered, so that vowel and consonant are adjacent but hetero-
syllabic.

Another, more subtle means of falsifying (145) may be at our disposal. If
our grammar ordinarily does not tolerate branching onsets, so that e.g. /pakri/ is
syllabified as [pak.ri], we may breach that restriction in order to satisfy *V,D...,],
so that the input /pagri/, for example, produces the output [pa.gri]. In cases like
these, there will always be inputs for which resyllabification is not a possible repair
strategy, e.g. when the offending syllable is input-final, as in /fad/. So it follows

that in any case where resyllabification is the grammar’s preferred strategy, it will
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select one of the others to handle violations for inputs where resyllabification is
not possible.

Finally, since we know that *V,D...,] is violable, we have to reckon with
the possibility that it will be bottom-ranked, so that /fad/ surfaces as [fad], and
/adri/ as [ad.ri]. This is the situation familiar from English and most European
languages. In cases like these, there will always be inputs for which resyllabification
is not a possible repair strategy, e.g. when the offending syllable is input-final, as
in /fad/. So it follows that in any case where resyllabification is the grammar’s
preferred strategy, it will select one of the others to handle violations for inputs
where resyllabification is not possible.

On this reasoning we expect the factorial typology of *V,D...,] to predict

that the following behaviours of a grammar are possible:

(146) Resyllabification possible?
No Yes
no change  no change /fad/ — [fad],  /adri/ — [ad.ri]
devoice C  devoice C /fad/ — [fat], Jadri/ — [at.ri]
lengthen V  lengthen V. /fad/ — [fa:d], /adri/ — [a:d.ri]
delete delete /fad/ — [fal, Jadri/ — [a.ri]
insert insert /fad/ — [fa.do], /adri/ — [a.do.ri]
no change  resyllabify /fad/ — [fad],  /adri/ — [a.dri]
devoice C  resyllabify /fad/ — [fat], /adri/ — [a.dri]
lengthen V  resyllabify /fad/ — [fad],  /adri/ — [a.dri]
delete resyllabify /fad/ — [fal, Jadri/ — [a.dri]
insert resyllabify /fad/ — [fa.do], /adri/ — [a.dri]
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Constraints.

The constraints which penalise or otherwise control these repair strategies, and so
are relevant to the factorial typology of *V,D...,], are as follows:
(147) Name: *o0,,,

PyOT representation: (StarTriMora,)

Definition : Syllables should dominate no more than two morae.

(148) Name: IDENT-[VOI]
PyOT representation: (Ident, ’voi’)

Definition : Corresponding segments in the input and output should be

identically specified for the feature [VOICE].

(149) Name: MAX-seg
PyOT representation: N/A
Definition : Segments in the input should have correspondents in the
output.
(150) Name: DEP-seg
PyOT representation: N/A
Definition : Segments in the output should have correspondents in the
input.
(151) Name: DEP-4
PyOT representation: DepMora

Definition : Morae in the output should have correspondents in the input.
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(152) Name: *COMPLEXONSET
PyOT representation: (LenLimit, ’ons’, 1)

Definition : Onset nodes should dominate no more than one segment.

Factorial typology.

Factorial typology is so-named because, in Classic OT, the maximum number of
possible grammars is predicted to be n!, where n is the cardinality of CON, the uni-
versal constraint set, as there will be z! possible rankings of the constraints in CON.
For Stratal OT, the theoretical maximum is higher. We expect it to be (n!)3, as
there are three co-phonologies. It should be pointed out, however, that the theoret-
ical maximum for an OT grammar that includes the constraint schemas necessary
to model paradigm effects and opacity without employing multiple strata, such as
sympathy and output-output correspondence constraints (McCarthy 1999; Benua
1997), is also greater than for Classic OT. Each theory proposes its own series of
faithfulness constraints, which has a multiplicative effect on the size of CON: every
new [O-Faithfulness constraint is presumed to have a sympathy-theoretic and an
OO-counterpart. The factorial series grows faster than the cubic series, such that
(pn)! > (n!)P. So, provided that accounting for opacity without assuming multiple
strata involves at least trebling the number of constraints, we have the follow-
ing relationships between the number of constraint schemas and the number of

possible grammars:

(153) Graph of the number of possible grammars under different approaches to

opacity in OT:
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Furthermore, there are two facts that limit the number of grammars that we
expect to find attested under Stratal OT in practice, and minimise the poten-
tial difficulties that this theoretical observation poses with respect to the task of
factorial typology.

Firstly, although there is nothing implicit in the architecture of the theory
that constrains the extent to which rankings at different levels of a Stratal OT
phonology can differ, we have already observed in examples of the life cycle of
phonological processes including rhotacism in Latin, that there is an observable
diachronic tendency for the domains of phonological processes to shrink over time.
This has been formalised in hypotheses of the acquisition of Stratal OT phonology,
to the extent that one can state in general terms that the stem-level phonology
originates on the word level, and the word-level phonology on the phrase level

(Bermudez-Otero 2007). Therefore, although there is no formal link between the
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constraint rankings at the different levels, we can expect that out of the (z!)3
grammars that are theoretically possible, we are most likely to find those in which
the stem level’s ranking is similar to an older grammar’s word-level ranking, and
the word level’s ranking is similar to an older phrase-level ranking, and so on.

Secondly, and more importantly for our purposes, the predictions of a Classic-
OT style factorial typology will be a proper subset of the predictions of what
we might call a “factorial-cubed typology” in Stratal OT. For generalisations that
apply globally, either over the entire phrase or over the entire word, we can tempor-
arily forget about the existence of strata and perform our analyses in Classic-OT
terms. It is in the exceptional situations, i.e. where we observe opacity, or a restric-
tion in the domain of a phonological process, that we must remember the strata
again. Put more concretely, even though there may be (|Con|!)® possible SOT
grammars, each of those grammars must instantiate one of only |CON|! rankings
at the phrase level, and the generalisations called for by that ranking must hold
as exceptionlessly as those called for by a ranking in Classic OT.

Therefore, we must stipulate for present purposes that this factorial typology
is a typology of phrase-level generalisations, and when we look for examples to
vindicate it we keep in mind that there may be opaque interactions that complicate
the assessment of any given phonology.

Since we have seven constraints to deal with, the six in (147) through (152) plus
*V,D...,], that gives 7! = 5040 possible rankings. I will now go through each
of the repair strategies in (146), list the crucial rankings that give rise to them,
and show that these crucial rankings account exhaustively for all 5040 possible

rankings of the constraints in consideration.

201



§3.4.4

To yield lengthening in all environments, the repair strategy we posit for

the stem level to give Lachmann’s Law, requires the following ranking:

(154) *V,D...,], IDENT-[VOI|, MAX-seg, DEP-seg, *COMPLEXONSET > *o,,,,

DEP-u

The following tableau shows this ranking in action:

(155)
T T T T T
/fad/ || *CoMPLEX ! *V,D...,] ! Ip-[voI| ' MaX-seg 1 DEP-seg O ' DEP-11
1' fad | *l | | | |
| | | | |
2. w faxd | | | | ook
3. fat : T : |
4. fa.doe : : : : * :
PR | | T |
| | | | |

There are 5! x 2! = 120 x 2 = 240 possible rankings that conform to the
specification of (154), leaving us with 4800 rankings still to account for.

The crucial ranking condition that predicts each of the remaining repair strate-
gies is that of which constraint is bottom-ranked, with the proviso that so long
as one of *o,,, and DEP-u is not bottom-ranked, the ranking of the other is
immaterial.

So, for example, to yield no change in any environment, the behaviour
we posit for the word and phrase levels of Latin so that /is.tud/ surfaces as the

attested ustud, requires either of the following rankings:

(156) IDENT-[voice], *COMPLEXONSET, *0,,,,,, MAX-seg, DEP-seg >*V,D. .. ]

(157) IDENT-[voice], *COMPLEXONSET, DEP-1, MAX-seg, DEP-seg

>*V,D...,]

202



§3.4.4

Given that in each of the rankings above, either *o,,, or DEP-u dominates
*V,D...,], it will always be more expensive in terms of violations to lengthen a
vowel, and violate both *o,,, and DEP-y, than to leave the vowel unaltered and
so violate *V,D. ...

The same reasoning holds for each repair strategy, with the exception of re-
syllabification: there are 888 rankings that meet one (or both) of the conditions
above, i.e. where the constraint that militates against the repair strategy is dom-
inated by at least one constraint that militates against every other repair strategy.
888 rankings for each of insertion, deletion and devoicing, plus the “null” repair
strategy, where *V,D...,] is crucially dominated, accounts for 888 x 4 = 3552
rankings. 5040 rankings total, minus 240 rankings that generate lengthening,
minus 3552 rankings that generate repair strategies other than lengthening and
resyllabification, leaves 1248 rankings still to account for.

Because resyllabification is not possible for all inputs (as some instances of
the structure *V,D...,| penalises may be word-final, for example), it is neces-
sary to distinguish between rankings based on the “second-choice” repair strategy
that they predict. This is determined by the next-lowest-ranked constraint after
*COMPLEXONSET.

To predict Resyllabification where possible, otherwise lengthening, a

ranking must meet at least one of the following specifications:

(158) *V,D...,], DEp-seg, MAX-seg, IDENT-[voice] > *o,,,,, DEP-j >

*COMPLEXONSET

(159) *V,D...,|, DEP-seg, MAX-seg, IDENT-[voice] > *o,,,, >

*COMPLEXONSET > DEP-p
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(160) *V,D...,], DEP-seg, MAX-seg, IDENT-[voice] > DEP-y >

*COMPLEXONSET

Once again, the fact that either *o,,,, or DEP-p can inhibit lengthening imposes
complicated conditions on what constitutes a ranking that generates this repair

strategy:

a. One of *,,,, or DEP-y must dominate *COMPLEXONSET

b. The other constraints must dominate both *¢,,,, and DEP-p.

The following tableaux illustrate these principles in action:

(161)

/fad/ || MAX-seg : DEP-seg : *V,D...,] : ID-[voi] | *opu, | *COMPLEX : DEeP-p
fad

= fard

*|

fat *|
fa.de

fa *| | | | |

*|

AN Bl I B

(162)

Jadri/ || MAX-seg : DEP-seg : *V,D...,] : ID-[voi] | *opuu, | *COMPLEX : DEP-p

ad.ri *|

axd.ri *|

at.ri *|

*|

a.ri *|

1
2
3
4. a.do.ri
5
6

.= g.dri : : : * :

4 possible rankings of *¢,,,,, *COMPLEXONSET and DEP-; multiplied by 4!
possible rankings of the other constraints equals 24 x 4 = 96 rankings down, 1152

to go.
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The crucial rankings that give rise to Resyllabification where possible,

otherwise no change are similarly convoluted:

(163) Max-seg, DEP-seg, IDENT-[voi], *o,,,, > *V,D...,] >

*COMPLEXONSET

(164) MAX-seg, DEP-seg, IDENT-[voi], DEP-pt > *V,D...,] >

*COMPLEXONSET
They may be stated in words as:
e *V,D...,] must dominate *COMPLEXONSET
e One of *o,,, and DEP-y must dominate *V,D...,]
e All other constraints must also dominate *V,D.. . ,]

These principles are illustrated by the following tableaux:

(165)

/fad/ || MAX-seg : DEP-seg | *o, 1+ ID-[voi] | ¥V, D...;] | *COMPLEX : DEP-pu

1. = fad
faxd
fat
fa.do

fa *| | | | |

*|

*|

*|

Sl Il I I

(166)

/adri/ || MAX-seg 1 DEP-seg 1 *0,,,, 1 ID-[voi] | *V,D...,] | *COMPLEX | DEP-p

ad.ri *|

axd.ri *|

at.ri

*|

|
!
|
|
[

*
| !
|
|
T
|

a.ri *|

1
2
3
4. a.dori
5
6

.= adri ! ! ! * !
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There are 288 rankings that meet these criteria, therefore we have 864 rankings
left to cover.

Similar principles to those in (3.4.4) govern the remaining repair strategies. To
predict Resyllabification where possible, otherwise epenthesis requires the

following crucial rankings:

(167) *V,D...,] MaX-seg, IDENT-|[voi], *o,,,, > DEP-seg >

*COMPLEXONSET

(168) *V,D...,] MaX-seg, IDENT-|[voi], DEP-y > DEP-seg >

*COMPLEXONSET

This accounts for 288 rankings, and leaves 576 still to go.
Likewise, to predict Resyllabification where possible, otherwise deletion

takes the following crucial rankings:

(169) *V,D...,] MAX-seg, IDENT-[voi|, *o,,, > DEP-seg >

*COMPLEXONSET

(170) *V,D...,] MAX-seg, IDENT-[voi], DEP-;i > DEP-seg >>

*COMPLEXONSET

288 rankings are consistent with this specification, and 288 are left over. It will
come as no surprise to the reader to learn that the remaining 288 are those which
meet the following specification, and predict Resyllabification where possible,

otherwise devoicing:

(171) *V,D...,], MaX-seg, DEP-seg, *0,,,, > IDENT-|voi] >

*COMPLEXONSET
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(172) *V,D...,], MAX-seg, DEP-seg, DEP-; >> IDENT-[voi] >

*COMPLEXONSET

It should be noted that this factorial typology only covers grammars in which
the effects of *V,D...,|’s ranking are visible. For example, it does not predict
phonologies which do not tolerate voiced obstruents at all. In such a language,
VOP (Voiced Obstruent Prohibition) dominates IDENT-[vO1], and so output can-
didates that contain the structure *V,D...,] penalises can never be considered
harmonic by EVAL. Our factorial typology assumes that, in searching for examples
to vindicate it, we will ignore languages in which *V,D...,|’s ranking is never
the crucial factor in selecting the winning candidate.

It should likewise be noted that other constraints not included in the typology
will predict exactly how certain repair strategies are instantiated. For example,
where MAX-seg is dominated, and so structures targeted by *V,D...,| are re-
paired by deletion, other constraints will control which segment is deleted, accord-
ing to the relative markedness of the candidates violating MAX-seg. Similarly,
sonority sequencing constraints will control which inputs cause *V,D...,] to be
satisfied by resyllabification, and which by another repair strategy, in those cases
where *COMPLEXONSET is bottom-ranked. Then again, depending on the exact
environment, more complicated repair strategies may be possible: for example, in
the cases where *V,D...,| can be satisfied by resyllabification, it may also be
satisfied by metathesis: /adri/ may become [ar.di]. We might amend our factorial
typology in light of this to include the constraint LINEARITY, but I hope it has
become apparent by this point that in a properly thoroughgoing OT analysis,

everything depends to a certain extent on everything else, and as such an attempt
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to construct a factorial typology for a given new constraint quickly becomes the
intractably large task of constructing a factorial typology for the entire constraint
set as we have so far modelled it. The usefulness of such an endeavour becomes
particularly suspect when we consider that, for all that targets are axiomatically
decoupled from repair strategies in OT, hypotheses about what counts as marked
tend to travel in company with specific repair strategies.

This observation has been made by Steriade (2009), who proposes to account
for it formally by adding a module to the OT calculus known as the P-map, which
projects the ranking of faithfulness constraints with respect to a given markedness
constraint based on the relative perceptibility of the repair strategies they call for.

I believe that Steriade has identified a very real difficulty with OT and factorial
typology in what she calls the “Too-Many-Solutions problem” (Steriade 2009:
154), which is the very difficulty we are faced with in the factorial typology of
*V,D...,]: our typology predicts many more repair strategies for the new con-
straint than we would ever expect to find attested.

I disagree, however, with Steriade’s approach to solving the Too-Many-Solutions
problem. Rather than re-introduce a coupling between targets and repair strategies
into OT, as the P-map does, I believe that the coupling can be found in the nature
of phonological acquisition. As I have said in the previous chapter (p. 71), I believe
that the acquisition of a phonology consists of learners attempting to find the con-
straint ranking that most intelligibly matches the patterns of sounds they perceive
or misperceive in the speech of their elders, and I believe that sound change is
often actuated by a misperception of the speech signal that learners are using as a
stimulus. These misperceptions are under no such stricture as OT with respect to

the separation of targets from repair strategies, and so it is in them that we find
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the link between the two.

The practical consequence of this is that we cannot necessarily expect to find
every repair strategy called for by a factorial typology attested in the languages of
the world. We must, therefore, reduce our standard of proof for a new constraint
to demand simply that the markedness hypothesis entailed by the constraint holds
not only for the language it is intended to model, but also for at least one other.

With respect to *V,D...,], I believe that that condition is satisfied by the
fact that the structure *V,D...,] penalises as marked is entirely absent from
underlying representations in modern German®; an observation made by (Lahiri
& Dresher 1999: 688). That is to say that there are no words in German that
are like [ta:k], [taigo] ‘day’, with an alternation between final voiceless and medial
voiced stop that we routinely analyse as pointing to an underlying voiced stop,
but with a short vowel; forms like [tag] — *[tak] are unattested. Richness of
the Base dictates that for this generalisation over underlying representations to
remain stable, it must be the result of lexicon optimization based on the constraint
ranking (Prince & Smolensky 1993: 209). We might hypothesize that *V,D...,]
is crucially undominated at a level of the grammar of German higher than that
on which final devoicing takes place, and so the neutralization of length contrasts

counterbleeds final devoicing in the same way that Kiparsky (1965) suggested that

Lachmannian vowel lengthening counterbleeds voicing assimilation in Latin.

8Hagege & Haudricourt (1978: 85) make a similar observation with respect to the phonology
of the French spoken in the Alsace region. Very probably this is under the influence of the local
Alemannic dialect.
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3.5 Refinements to the model.

So far, we have hewn closely to Kiparsky (1965)’s account, merely translating it
into Optimality-Theoretic terms and deriving the advantages associated with that
framework. However, Kiparsky’s account is demonstrably false to the facts of
Lachmann’s Law: it does not account for the lengthening of emptus, nor predict
the lack of lengthening in strictus, fictus and -séssus. We will now attempt to
modify our analyses to take in the exceptions to the general rule proposed by

Kiparsky and adapted above.

3.5.1 Life cycle effects.

The constraint ranking (136), which generates the characteristic lengthening of
Lachmann’s Law, is posited for the stem level of Diachronic Stage 1. Diachronic
Stage 1, the earliest stage in our model, represents a stage of the language older
than anything we have attested: it should be considered as the stage representing
the earliest phonology of prehistoric Latin that we have enough data to reconstruct.
Given the standard assumptions about the life cycle of phonological processes that
have been made throughout this work, we should expect to find evidence that
Lachmann’s Law had been a phrase-level and then a word-level generalisation
before Diachronic Stage 1, and became a property of the lexicon after Stage 1.

There is insufficient data to reliably reconstruct the earlier stages of the life
cycle of Lachmann’s Law, but there are marginalia within the attested language
that are consistent with, if not probative of the hypothesis that the Law was once
a word- or phrase-level generalisation:

Schrijver (1991: 135) adduces the example of pes ‘foot’. If the stem of this noun
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is underlyingly /ped/ (and the existence of alternating forms in the paradigm such
as ACC.SG pedem, GEN.SG pedis would require us to suggest that it is, by the same
reasoning that leads us to suppose a stem /agto/ for actus on the basis of actus,
actum etc.), then our conception of Lachmann’s Law would require us to assume
that it was lengthened to /pe:d/ as the input to the word level. This explains the
vocalism of the NOM.SG pes (which is unexpected in IE terms: Latin should have
inherited *pod-s, cf. Gk. movc, English foot), but is embarrassing with respect to the
rest of the paradigm, which has pédem, pédis etc. If the lengthening in pes occurs
in order to avoid violating *V,D...,], then it may be a vestige of a word-level
instance of the constraint ranking in (136). A similar pattern is in evidence in the
irregular paradigm of the verb edere ‘eat’: which runs edo, es, ést, edimus, estis,
edunt. The long vowels in the 2sG, 3G and 2PL are usually taken to represent
lengthened grades of ablaut (see e.g. Meiser 1998: 223), but they could also be
the product of a word-level Lachmann’s Law, with *hyed-si > /eds/ — [e:s], for
example, but not /edont/ — *[e:.dont], as the [d] is not tautosyllabic with the
vowel. These forms do not constitute sufficient evidence to say definitively that
Lachmann’s Law underwent a word-level stage; I only cite them as data that are
consistent with the expectation that the theory of the life cycle creates that it
should have.

Consonant stem nouns of the third declension are a problem in general for
our conception of Lachmann’s Law, if we assume that they contain a stem-level
domain encompassing everything up to and including the inflectional ending: we
would expect nominatives in “VDs to become -VDs. The evidence is clear that they
do not, and, more compellingly, a contrast between short and long root vowels is

preserved in consonant-stem nominatives: grex, gregis ‘herd’ is kept quantitatively
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distinct from rez, regis ‘king’, etc. (see Kennedy 1962: §37). This suggests that if
at any point these forms were subject to a stem-level Lachmann’s Law, so that we
had nominatives *gréex, *uas, *pecus etc., the short vowel must subsequently have
been restored on the analogical model of the oblique cases (leaving pés ~ pedem
and Ceres ~ Cereris untouched, for whatever reason).

An alternative would be to modify our hypothesis with respect to what consti-
tutes a phonological stem (as articulated on page 188), such that a phonological
stem is formed iff there is a stem vowel. On this hypothesis, a consonant-stem
nominative such as grer has no phonological stem, and so is never subject to
lengthening by Lachmann’s Law as I have modelled it.

Neither of these two possibilities is independently corroborated, so I leave it to
the reader to decide which is more plausible.

As for the later stage, in which Lachmann’s Law is a property of the lexicon, the
fact that the Law is considered to be a property specifically of past participles and
forms like frequentatives that are built on the same stem (as witness Gellius, see
page 139), constitutes effective evidence that, in the attested language, Lachmann’s
Law has already entered Stage L of the life cycle, and become a part of the lexicon.

Since we have argued that the characteristic lengthening of Lachmann’s Law is
a stem-level phonological process, not a strictly morphological one, it follows that
the particular restriction to past participles must be an accidental one: that is,
that any Latin form that has a stem-level domain in its underlying representation
could potentially show Lachmannian lengthening. Particularly, we must consider
nouns and other substantives that may contain the Lachmann environment. We
have already considered the claims of pes, which leaves one other notable pair of

examples, for which the evidence is precisely equivocal: on the one hand, there
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is one piece of evidence that leads us to read mazrimus ‘greatest-NOM.SG.M’ as
being in fact mazimus, namely the apex discussed by (Jasanoff 2004: 411) (see
page 3.3.1). On the other hand, there is one piece of evidence that leads us to
read the antonym pessimus as having a definitely short ¢, namely the lack of
visible degemination of the ss. For Jasanoff, who claims that Lachmann’s Law is
a regular sound change occurring within the attested history of Latin, after the
expected *mag-is-mmo-s and *ped-is-mmo-s have undergone syncope and become
*magsamos and *pedsamos respectively, pessimus is the inconvenient form, and
to explain it he suggests an analogy, which restored the -ss- on the model of the
regular superlative, and shortened the vowel by the littera-rule.

Our model, however, assumes that Lachmann’s Law takes place before the at-
tested history of the language, and therefore before vowel weakening and syncope,
so that we would not expect a regular lengthening in maximus, since in Diachronic
Stage 1 it would still be underlyingly /magismmos/ vel sim. For us, then, pess-
imus, without lengthening, is the expected form, and the apparent a in maximus
is something to be explained away. As we have already established (p. 135), the
exact guiding principle behind the use of the apex is not clear enough to justify
us in relying on it without corroborating evidence, so the needs of the model force
us to claim that the apex on madximus at CIL VI 2080 17 marks something other

than vowel length.

3.5.2 Front vowels.

Many of the apparent counterexamples to Lachmann’s Law contain front vowels:

to the lack of lengthening in the compounds of -sessus may be added the example of
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pessum ‘to perdition’, and against them we may set the participles lectus, rectus,
tectus, esus, which are well-behaved from the point of view of the Law. With
the high vowel i, we have one example which seems to observe Lachmann’s Law:
uisus, and at least three that do not: strictus, fissus, scissus. Simply by counting
the relevant forms, we may draw the conclusion that Lachmannian lengthening is
regular for e, but exempts i, provided that we can find a satisfactory explanation
for why -sessus and pessum should not show lengthening, and for why lengthening
should be found in wisus.

For wisus, Watkins (1970b: 62) argues for an independent analogy that built a
new participle *ueid-to- on the model of the perfect stem with original diphthong
(cf. Gk. 0ida, Skt. veda). I would add as a possible reason for the reformation the
comparatively pronounced difference in meaning between the active forms of the IE
root *uid and the stative forms, which are reflected by the Latin perfect. It seems
reasonable to infer that in Proto-Indo-European the stative of *uid ‘see’ became
specialised in the meaning ‘know’: cf. Irish fios ‘knowledge’, Gk. oida ‘I know’,
English wit etc. (Vanhove 2008: 341) Therefore, the participle *wid-tos may have
acquired the meaning ‘known (having been seen)’, necessitating the formation of
a new one to mean ‘seen’ without this sub-sense.

This brings us to the question of the forms with e that lack lengthening: are we
to adopt Watkins (1970b: 64-65)’s reasoning, and suppose on the basis of sessum
and pessum that supines as a whole were exempt from the workings of Lachmann’s
Law itself, and that where they are found to match a Lachmann participle, this
is due to analogy (see page 177)7 Since we have assumed a strict definition of the
term “stem” for our present purposes — that is, anything to which inflectional

endings are appended is a stem — we might be justified in arguing that supines,
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which do not inflect, do not form stem-level domains, so that the stem-level ranking
which precipitated Lachmannian lengthening did not apply to them. If this is not
palatable, we must assume that the supines underwent Lachmann’s Law along with
the participles, and find reasons why pessum and sessum were excluded from the
general development. Perhaps the analogical change from *pesimus to pessimus
spread to pessum as well, or perhaps the link from pessum to a root in *ped- was
unclear, so that at the time pessum was underlyingly /pet.tum/. If necessary, we
might revive Collinge (1975: 475)’s suggestion that the vowel was shortened to
avoid homophony with forms of the verb pedo ‘break wind’, but as I noted above,
this hypothesis is essentially unprovable.

I can offer no better account of the exceptional nature of the compounds in
-sessus or of uisus than those given by Watkins (1970b). I shall merely note that
our OT account is compatible with his arguments, and offer some extra indications
in support of them.

For -sessus, Watkins (1970b: 64-65) argues that the basic verb sedeo, being
intransitive, originally had no past participle, and so that when its (transitive)
compounds came to form past participles, they relied on the nearest available
model: the Lachmann-exempt supine sessum.

Our hypothesis also includes a provision for supines to be exempt from length-
ening, though it is a stipulative one, so it is compatible on that score. As to
the plausibility of the compounds’ using the supine as a model, I can only echo
Kortlandt (1989)’s observation that they may have been given extra incentive to
do so by the fact that if sedeo had a past participle, we would expect it to reflect
the rather unlikely *sdtos.

Assuming that we are justified in our reasoning for excluding short e and long
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7 from our analyses, this will leave us needing to account for Lachmann’s Law
as lengthening all vowels except /i/. Niedermann (1911) was already able to cite
“neuere experimentalphonetische Untersuchungen” in support of his phonetic ac-
count of the Law, which held that the lengthening imposed on [i] was insufficient
to cross the perceptual boundary between the phonemes /i/ and /ir/. Phonetic
analyses in the intervening years have only confirmed Niedermann’s observations,
and provided more complete theoretical accounts of why they should be so. For
example, Gussenhoven (2004: 18) and Catford (1977) agree in the finding that
high vowels are inherently shorter than low vowels. Tellingly, Gussenhoven (2004)
also finds that listeners tend to compensate for this inherent difference in duration
by subtracting from the perceived length of a vowel in inverse proportion to its
height as part of their computation of perceived length. That is, a listener hearing
[a] tacitly knows that, since it is a low vowel, the speaker will involuntarily take
more time to say it. This means that perceived duration of vowels is positively
correlated with vowel height. Since [i], on Gussenhoven (2004)’s theory, is com-
pensatorily perceived as longer, it follows that it will be less likely to be analysed
as phonologically long when phonetic circumstances lengthen it.

This finding is supported by the study by Hillenbrand et al. (2000), who tested
the extent to which the distinction between pairs of English vowels was controlled
by duration. They found that markedly fewer experimental subjects identified an
artificially lengthened /1/ as /i/ or a shortened /i/ as /1/ than identified lengthened
/e/ as [ee/ or shortened /a/ as /e/. These results are English-specific, and it might
be argued that, although the phonological difference between English /i/ and /1/
is primarily one of quantity, the pattern in the resuts of Hillenbrand et al. (2000)’s

tests has more to do with their phonetic qualitative difference. This may very well
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be so, and if it is it is small wonder that Latin should show evidence of a similar
tendency, since a tense/lax distinction between short and long high vowels very
much like that of English is proposed for Latin on the basis of the eventual merger
of Latin short ¢ with long é and short u with long o (Allen 1978: 47, Sturtevant
1940: 1071t.).

The late Latin developments provide evidence only for a tense/lax distinction
between long and short high vowels, so including /u/ as well as /i/. Given that
Lachmann’s Law affects tusus and fusus also, we should best prefer to find evid-
ence of a greater opposition between long and short ¢ than between any other
quantitatively opposed pair of vowels. There is some independent evidence from
the vocalism of reduplicant vowels that short ¢ was treated separately from the
other vowels. Another asymmetry can be found in the fact that the off-glide of the
diphthong ai appears to be lowered, as it begins to be spelled ae early in the 2nd
century B.C.E (Allen 1978: 60), but no such lowering takes place in the high back
vowel: au does not become *ao. The fact that the early Latin orthography has a
separate strategy for marking length in ¢ than in the other vowels, namely the i
longa (Rolfe 1922; Meiser 1998: 49), is also suggestive. None of these facts—the
exemption of ¢ from Lachmann’s Law, the separate treatment of 7 in reduplication
and as an off-glide to diphthongs, and the 4 longa—is dispositive on its own, but
taken together, I believe they constitute a preponderance of evidence in favour of
a qualitative distinction between long and short /i/ at Diachronic Stage 1 that
is not shared by any other quantitatively opposed pair of vowels. The FUL sys-
tem uses the feature [RTR| to encode the qualitative distinction between long and
short vowels in German (Lahiri & Reetz 2002), so I will use [RTR] for the short

i, which I will transcribe [1]. T will rely on this featural distinction to account for
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all the indications in the data that seem to point to it: the exemption of [i] from
Lachmann’s Law will be modelled presently, the vocalism of reduplication in the
section that follows (§3.5.3), and the lowering of i-diphthongs in the next chapter
(84.3.1).

With this featural stipulation added to the theory of representations, the stem-
level ranking that generates Lachmann’s Law can be modified so as not to predict

lengthening of ¢ by adding the following constraint:
(173) Name: *SEG([RTR]):

PyOT representation: (StarLongFeat, ’rtr’)

Definition : Assess a violation for every long segment in the output that

has the feature [RTR]

To inhibit the lengthening of [1], we add *SEG([RTR]): to the ranking such that

it dominates *o,,,, and DEP-p:
(174) *SEG([RTR]): > *V,D...;], *ouu., DEP-f

This predicts the attested lack of lengthening in e.g. scissus, provided that the

input is taken to be /[semskid]tos/:

(175) Tableau illustrating exemption of [1] from Lachmann’s Law
Maximum level of structure: Syllable

Filter constraints: MINNUCSON-6, DiPHHIGH, LENLIMIT-Onset-2,
LENLiMIT-Nuc-2, LENLIMIT-Coda-2, ONSETSONORITY-2

CODASONORITY-1
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| /skidto/ | *SEG([RTR]): | *V,.D...,] | DEP-1i | *0 |

KF” 1. skr.dto 0 0 0 0

I 2. ski.dto 0 0 0 0

~ 3. ski.dto: 0— 0— W 0
~ 4. skrdto: 0 0— W 0
~ 5. skid.to 0o— W 0 0
~ 6. skid.to 0 1W 0 0
~ 7. SkIdtQ 0o 1W 0 1W
~ 8. SkIdtQ 00— 1W 0 1W
~ 9. skidt.o 0 1W 0— 1W
~ 10. skidt.o 0— 1W 0— W
~ 11. skid.to: 0o— 1W W 0—
~ 12. skid.to: 0o— W W 0
~ 13. skidt.o: 0— W W W
~ 14. skidt.o: 0— W 1W W
~ 15. skir.dto W 0— W 0—
~ 16. skir.dto W 0— W 0
~ 17. skidto W 0 W W
~ 18. skidto W 0 W W
~ 19. skrid.to W 0— W 1W
~ 20. skizd.to 1W 0— W W
~ 21. skizdt.o 1W 0— 1W W
~ 22. sknidt.o W 0— 1W W
~ 23. skii.dto: 1W 0— 2 W 0
~ 24. ski:.dto: 1W 0— 2 W 0
~ 25. skid.to: W 0— 2 W 1W
~ 26. skid.to: W 0— 2 W W
~ 27. skizdt.o: 1W 0— oW W
~ 28. sknidt.o: W 0— 2 W W

3.5.3 Reduplicated perfects.

We have taken it as an assumption (§3.4.1) that the underlying representation of a
reduplicated perfect stem like the tutud of tutuds is /RED.tud/. Since *V,D...,]
targets vowels which are tautosyllabic with voiced stops, rather than vowels preced-

ing stop clusters as in Kiparsky (1965), we might expect Lachmannian lengthening
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to give us [tu.tuid] as input to the word level, producing a perfect in *tutudi. The
systematic exemption of reduplicated stems from the stem-level lengthening pro-
cess arises naturally from the way reduplication is traditionally modelled in OT.
The textbook account (e.g. Kager 1999: Chapter 5) is to assume that the under-
lying representation of a reduplicated form contains the morpheme RED, giving
us our stem /RED.tud/, and to go on to propose that CON includes faithfulness
constraints that, instead of penalising differences between input and output, pen-
alise differences between base and reduplicant (Kager 1999: 201ff.). Within this
framework, the account of the underapplication of our lengthening process in Latin
is parallel with the account of the behaviour of Tonkawa analysed by Gouskova
(2007). Latin is like Tonkawa in that it appears that the reduplicant adheres to a
specific template: namely, the reduplicant must be a single CV—syllable. Gouskova

(2007: 375) captures this restriction by proposing the following constraint:

(176) RED=0,,

The reduplicative morpheme is a light syllable

As Gouskova goes on to explain, this constraint is in fact a cover term for three

separate markedness constraints affecting the reduplicant specifically. These are:

(177) NoCODAg,

Syllables in the reduplicant do not have codas.

(178) NOLONGV yyp
No long vowels in the reduplicant.
(179) AFFIX< o
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The phonological exponent of an affix is no longer than a syllable.

Gouskova (2007: 378)
The following constraints and constraint schema have been added to PyOT to

implement models of reduplication along these lines:

(180) Name: *V-BR
PyOT representation: (LenLimit, ’nuc’, 1, ’BR’)

Definition : Assess a violation for every long vowel in the output that is

part of a reduplicant.

(181) Name: Max-C-BR
PyOT representation: (Max_C, 'BR')
Definition : Assess a violation for every consonant in the base that lacks
a correspondent in the reduplicant.
(182) Name: REDLENGTH-0bj-n
PyOT representation: (RedLength, obj, n)

Definition : Assess a violation for every reduplicant in the output that

contains more than n elements of type obj.

For example:

(183) Name: REDLENGTH-0-1
PyOT representation: (RedLength, Syllable, 1)

Definition : Assess a violation for every reduplicant in the output that

contains more than 1 syllable.
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The constraint against reduplicant syllables having codas is treated as an emer-
gence of the unmarked effect: the context-free constraint NOCODA is ranked such
that it is dominated by all IO-faithfulness constraints, and dominates MAax-C-BR.

The crucial ranking that predicts a Latin- and Tonkawa-style restriction of

reduplicants to C\v/—shape is as follows:
(184) REDLENGTH-0-1, *V-BR, NoCobpa > Max-C-BR

This ranking restricts the reduplicant to a single light syllable, and permits
deletion of consonants to keep the reduplicant to that template, but it predicts that
the reduplicant will match the base in every other respect. So, a stem /REDtud/
will surface as [tu.tud], and a stem /REDmord/ will surface as [mo.mord], but a
stem /REDkad/ will also surface as *[ka.kad], which is not what we find in Latin
(cf. cado ~ cecidr). The ranking needs to be adjusted to predict the correct
vocalism for the reduplicant syllable.

Aulus Gellius (Noctes Atticae, 6, 9) tells us that, although Classical Latin has
momordi ‘bite-1SG.PRF’ and pupugi ‘pierce-1SG.PRF’, earlier authors had e as the
vowel of the reduplicant for every base vowel except i: so mordeo alternated with
memordi, and pungo with pepugi, as well as cado with *cecadi > cecidi and teneo
with *teten? > tetini. scindo, however, does not alternate with *scecidi but with
scicidi.

Gellius’ statement is sufficiently well corroborated as to make it into the hand-
books (Leumann 1977: 586, Sihler 1995: 580 Meiser 1998: 210), so we must reckon

with the reduplication pattern he describes as being the one extant at Diachronic

Stage 1.
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The pattern Gellius describes, in which roots characterised by the vowels [a], [o]
and [u] have reduplicants in [e], can be modelled as an emergence of the unmarked,
with a constraint against back vowels ranked below all IO-Faithfulness constraints,

but above BR-IDENT constraints on place features, like so:

(185) Name: *SEG[VOC A DOR]
PyOT representation: (StarFeats, ’dor’, ’voc’)

Definition : Assess a violation for every segment in the output with the

features [VOCALIC] and [DORSAL]
(186) Name: IDENT-feat-BR

PyOT representation: (Ident, feat, BR)

Definition : Assess a violation for every pair of segments 7,4’ in the

output such that:

e | is a segment in the base
e 7' is the correspondent of ¢ in the reduplicant

e ; and ¢ are differently specified with respect to the feature feat

(187) *SEG[DOR A voOcC]| > IDENT-[RTR|-BR, IDENT-[HIGH]-BR,

IDENT-[DOR]-BR, IDENT-[COR]-BR, IDENT-[LOW]|-BR, IDENT-[LAB]-BR

Adding the ranking in (184) that calls for the reduplicant to be a single syllable
of the form CV, and the constraint ranking that predicts Lachmannian lengthening

gives us the following overall ranking for the stem level of Diachronic Stage 1:
(188) *SEG([RTR]):, REDLENGTH-0-1, *V-BR, >
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*V,D...,] >

DeP-p >

*SEG[DOR A voc|, *GEMINATE, NoCoDA >

Max-C-BR, IDENT-[RTR]-BR, IDENT-[HIGH]-BR, IDENT-[DOR]-BR,

IDENT-[COR|-BR, IDENT-[LOW]-BR, IDENT-[LAB|-BR,

The ranking generates *[te.tu.dit], in accordance with Gellius’s rule, for the

perfect stem from /RED-tud/ as follows:

9This analysis is of course incompatible with the account of reduplication in Stratal OT
proposed by Kiparsky (2010), and necessarily so, since it entails “back-copying” of the short vowel
from the reduplicant to the base, and Kiparsky argues that back-copying is in fact unattested.
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(189) Tableau illustrating reduplication in the forerunner of tutudit ‘bruise-3SG.PRF’ at Diachronic Stage 1.

Maximum level of structure: Syllable

Filter constraints: MINNUCSON-6, DiPHHIGH, LENLIMIT-Onset-2, LENLIMIT-Nuc-2, LENL1MIT-Coda-2,

ONSETSONORITY-2 CODASONORITY-1
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Since *V-BR is top-ranked, it is impossible for a candidate to win where the
reduplicant is anything other than /t\7/ . Base-reduplicant faithfulness, in turn
selects the candidate in which the base is minimally different from the reduplic-
ant, at the expense of *V,D...,], without violating (MAX-C,)-10 (that is, we
cannot delete from the base to give the output /te.tu/). Our lengthening process
underapplies in reduplicated environments in Latin in the same way that syncope
underapplies in reduplicated environments in Tonkawa (Gouskova 2007).

In Diachronic Stage 2, the ranking must change to predict the pattern of redu-
plicant vowels that is attested in the Classical language. In this pattern, vowels in
the reduplicant match the vowels in the base, except that an [a] in the base calls
for an [e] in the reduplicant. This pattern can be modelled by ranking *[Low],

instead of *SEG[DOR A voc], over BR-faithfulness, as follows:

(190) REDLENGTH-0-1 *V-BR *[Low], NoCopa > Max-C-BR

IDENT-[DOR]-BR IDENT-[COR]-BR IDENT-[LOW]-BR

Under this ranking, reduplicants for any vowel except /a/ will match the base,

so e.g. the stem /REDtud/ surfaces as [tu.tud], as attested in tutudit:

(191) Tableau illustrating reduplication in tutudit ‘bruise-3SG.PRF’ at Diachronic

Stage 2.
Maximum level of structure: Syllable

Filter constraints: MINNUCSON-6, DIPHHIGH, LENLIMIT-Onset-2,
LENLIMIT-Nuc-2, LENLIMIT-Coda-2, ONSETSONORITY-2

CODASONORITY-1
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/REDtud/ o | o« | x| — | o= |
2 sl |a| 8|2 E|E ¢
o) UIU ©) = Q > Z Z Z
= = = o) ! H H H
27— 2 = Q|| =
a = @ 8|8 |0
= 3 S 2R 2
g | @ | w
= S| 55
=" 1. tu.tud 0 0 0 0 1 1 0 0 0
~ 2. tud.tud o— |lo— | o — | 0o 2W (]L o |0 | 0
~ 3 tUdtUd o lo — o | o — 2W (]L o | o — | o—
~ 4. tu.dtud 1W o |lo — | o 1 OL o |o— | o—

Where the root contains /a/, however, the vowel of the reduplicant is [e], as in

*Tke.ka.dit] > cecidit:

(192) Tableau illustrating reduplication in the forerunner of cecidit
‘fall-3sG.PRF’ at Diachronic Stage 2.
Maximum level of structure: Syllable

Filter constraints: MINNUCSON-6, DIPHHIGH, LENLIMIT-Onset-2,
LENLIMIT-Nuc-2, LENLIMIT-Coda-2, ONSETSONORITY-2

CODASONORITY-1
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~ 19. pa.kad o—lo—Jo—|o—|o— | 1tW|2W |o—|1—|1—|1— | ok | oL | o— | 3—
~20.padkad || o— | o~ | o~ oo | tIW|2W | o~ | 2W | oL | 1— | oL | oL |0 | 3—
~ 21. po.kad o—|lo—Jo—|o—]o—|2W|1—|o—|1—|1—|1— | oL |1—|0o—|3—
~22.podkad | o— | o—|o—|o—|o— | 2W |1~ o— | 2W | oL [ 1— | oL [ 1— | o0o— | 3—
~23. kedkad || {W | 1W |o—|o—]o—]o—|1—]|o—|1— | oL |1—|1—|1—|0o—|3—
~ 24. te.dkad 1W 1W 0o — 0o 0o 0o 1 0o — 1 OL QW 2W 1 0o 2L
~ 25. e.dkad W W lo—|o—|o—]o—|1—|o—|1—|1—|1—|1—|1—]o—| 2L
~ 26. ka.dkad 1W 1W 0o — 0o 0o 0o — 2W 0o — 1 OL oL OL ()L 0o 4W
~ 27. ta.dkad 1W 1W 0o 0o — 0o— 0o— 2W 0o 1 ()L 1— 1— OL 0o— 33—
~ 28 ddkdd 1W 1W 0 0o 0 0o— 2W 0 1 1 oL OL oL 0o 3—
~ 30.pedkad || {W | W |o—|o—|o— | 1tW|1—]o—|1—] oL |2W]1—|1—]0o—| 2L
~ 31. o.dkad W iWlo—o—|o— | 1tW[1—]o—|1—|1— | ok | oLk |[1—|0o—|3—
~ 32 pa.dkad 1W 1W 0 0o 0o— 1W QW 0o— 1 OL 1 OL OL 0o 33—
~ 33.podkad || {W | 1W |o—|o—|o—|2W]|1—|o—|1— | oL |1— | oL |[1—|0o—|3—
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It might be argued that prefixed forms of Lachmann verbs which form their
perfect stems argue against stem-level lengthening being blocked by reduplica-
tion, because they appear to show a prefix instead of a reduplicant, as in contudit
‘grind-3SG.PRF’ ~ tutudit ‘bruise-3SG.PRF’, discidit ‘cut up-3SG.PRF’ ~ scicidit
‘cut-3sG.PRF’. However, there is evidence elsewhere in the language that prefixed
forms of reduplicated perfect stems are derived from a form that includes a redu-
plicant by syncope or haplology, as in rettulit ‘bring back-3SG.PRF’ < *retetul-eit
(cf. tetulit ‘bring-3sG.PRF’)!(Meiser 1998: 210). As Diachronic Stage 1 predates
syncope, I reconstruct an underlying representation /komREDtud/ for the stem
which eventually becomes contud-it. There is no analogue of the geminate in
rettulit—the form is not conttudit—because the post-consonantal geminate has
been simplified!!; sequences of the form C;C,.Cy are unattested in the classical
language.

After Diachronic Stage 2, vowel weakening has taken place, but reduplication
still behaves as though the vocalism of the root were unchanged (Leumann 1977:
586, (Meiser 1998: 210)). Therefore, the model assumes that reduplication has
become lexicalised after Diachronic Stage 2, so that the underlying representation
of e.g. tutudit is /tutudit/, with no RED object (for more on vowel weakening, see

§4.2.4 below).

10This is the general pattern where the perfect stem has not clearly been remodelled, as in
compegit ‘join-3SG.PRF’ ~ pepigit ‘fix-3SG.PRF’, which appears to have been analogically re-
formed on the model of ago ~ égz, frango ~ fregi etc.

1 This degemination is included in the model at Diachronic Stage 4. The actual phonological
generalisation is likely dated somewhat earlier, but is confined to DS4 in the model in order to
optimise computation time (see page 239).
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3.5.4 Lengthening before nasals?

*V,D...,] only penalises short vowels before tautosyllabic voiced stops, not other
obstruents or nasals, therefore our model does not account for the lengthening in
emptus. 1 believe that lengthening before nasals is not a part of Lachmann’s
Law, but rather arises due to a misparse of the frequent production of sequences
of vowel + nasal as a long, nasalised vowel. The evidence from the spelling of
e.g. consul as cosol (or abbreviated cos.), the development into Romance and the
witness of contemporary grammarians (see Velius Longus, K., 7, 79) suggests that
this production was, if not universal, at least widespread (see Allen 1978: 28—
29). Furthermore, the evidence of the etymologically unexpected [p] in *em-tos
> emptus suggests that the /m/ was realised as nasalisation of the vowel, plus a
bilabial gesture, so as something which may be transcribed [é:p.tos].

I contend that wherever the consonant cluster in a sequence VNCT is heteror-
ganic, so in underlying /em.tos/, where the nasal is labial and the stop coronal, or
in /kVigkVtos/ — quintus, /konjupks/ — coniunz (Allen 1978: 66-67), where the
nasal is followed by a cluster of a dorsal plus a coronal, the extra time necessary
to form the first of the two place gestures tends to be misparsed as a token of
contrastive vowel length.

Where the consonant cluster is homorganic, as in cantus, the [a] is successfully

parsed as a token of short vowel 4+ nasal.

3.6 Interim conclusion

At the end of chapter 2, we saw that the attested facts of rhotacism and the -

aris/alis-allomorphy call for a model distinguishing four diachronic stages, each
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with the possibility of applying generalisations on the stem-, the word- or the
phrase-level. We also found that modelling rhotacism in full necessitates modelling
the sound changes affecting the reflexes of the PIE voiced aspirates. Specifically,
the data call for the assignment of generalisations to synchronic and diachronic

strata given in (103) (repeated here):

(103) Generalisations the model must include to account for rhotacism and
liquid dissimilation, ordered by stage and stratum:

Diachronic stage 1; pre-historic (7th century B.C.E and before)
Word level:  liquid dissimilation /kalkaR/ — calcar
(without blocking) /animaR/ — animal
Phrase level: fricatives voiced / V_V  /ruisis/ — *[ruzis] > ruris
/nedula/ — *[nefulal > nebula

Diachronic stage 2; pre-literary (6th — 2nd century B.C.E)

Word level:  rhotacism Jruisis/ —  ruris
liquid dissimilation /loka:Ris/ — localis
(with blocking) /floisazRis/ —  floralis

non-strident fricatives lost /nefula/ — nebula
/didem/ — fidem
/ruver/ — ruber
/xVormos/ — formus
etc.

Diachronic stage 3; early literary (2nd century B.C.E)

Stem level:  rhotacism [stemruzsils/ — raris
/ni[stemsit]/ — nist
Word level:  liquid dissimilation /loka:Ris/ — localis
(with blocking) /floisazRis/ —  floralis
Diachronic stage 4; classical (1st century B.C.E)
Word level:  liquid dissimilation /lokaiRis/ — localis
(with blocking) /florra:Ris/ —  floralis
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In this chapter, we have determined that Lachmann’s Law must (a) be a stem-
level generalisation and (b) take place before Diachronic Stage 2 (as it does not
affect verbs from IE roots ending in voiced aspirates, such as fossus). We have
proposed a word-level constraint ranking to generate the voicing assimilation in
/ag-tus/ — [aktus], and we have seen that modelling Lachmann’s Law in full
requires modelling reduplication, so we have proposed constraint rankings to gen-
erate both the older pattern of reduplication attested to by Aulus Gellius, and the
more familiar classical pattern. This augments the requirements on our model as

follows:

(193) Generalisations the model must take account of to generate rhotacism,
liquid dissimilation and Lachmann’s Law.

Diachronic stage 1; pre-historic (7th century B.C.E and before)

Stem level:  Lachmann’s Law /[stemagtols/ — [aig] (actus)
/[stemPobto]s/ — [Pob] (fossus)
reduplication according /[stemREDpDUglai/ — [pepug] (pupugt)
to Gellius /lstemREDkad]ai/ — [kekad] (cecidr)
Word level:  voicing assimilation Ja:gtos/ — actus
liquid dissimilation /kalkaR/ — calcar
(without blocking) /animaR/ — animal

Phrase level: fricatives voiced / V__V  /ruisis/ — *[ruzis] > ruris
/nedula/ — *[nefula] > nebula

Diachronic stage 2; pre-literary (6th — 2nd century B.C.E)

Stem level:  reduplication /[stemREDDUg]ai/ — pupugt
(Classical pattern) /[stemREDkekad]ai/ — cecidi
Word level:  voicing assimilation Jaigtos/ — actus
rhotacism Jrwsis/ — raris
liquid dissimilation /loka:Ris/ — localis
(with blocking) /floisazRis/ —  floralis

non-strident fricatives lost /nefula/ — nebula
/didem/ — fidem
/ruver/ — ruber
/xVormos/ — formus
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ete.

Diachronic stage 3; early literary (2nd century B.C.E)

Stem level: rhotacism /[stemruisils/ — ruris
/ni[gremsit]/ — nist
Word level:  voicing assimilation Jawgtus/ — actus
liquid dissimilation /loka:Ris/ — localis
(with blocking) /florsaiRis/ —  floralis
Diachronic stage 4; classical (1st century B.C.E)
Word level:  voicing assimilation Jawgtus/ — actus
liquid dissimilation /loka:Ris/ — localis
(with blocking) /flora:Ris/ — floralis

The constraint rankings proposed in this chapter are as follows:

(174) Constraint ranking generating lengthening by Lachmann’s Law (repeated
from p. 218):

*SEG([RTR|): > *V,D...,] > DEP-u, *0,,,

(141) Constraint ranking generating voicing assimilation (repeated from p. 194):

ONSIDENT-[VOI| > AGREE-|[VOI| > IDENT-[VOI]

(194) Constraint ranking generating reduplication according to Gellius’ rule:

REDLENGTH-0-1, *V-BR, >
*SEG[DOR A vOc|, *GEMINATE, NOCODA >
MAx-C-BR, IDENT-[RTR]|-BR, IDENT-[HIGH]-BR, IDENT-[DOR]-BR,

IDENT-[COR]-BR, IDENT-[LOW]-BR, IDENT-[LABJ-BR,

(190) Constraint ranking generating reduplication in the Classical language

(repeated from p. 226):
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REDLENGTH-0-1, *V-BR, >
*SEG[DOR A voc|, *GEMINATE, NOCODA >
MAx-C-BR, IDENT-[RTR|-BR, IDENT-[HIGH]-BR, IDENT-[DOR]-BR,

IDENT-[COR]-BR, IDENT-[LOW]-BR, IDENT-[LAB]-BR,

If we combine these rankings with those already laid down in §109 we arrive

at the following ranking hypotheses for our model'?:

(195) Constraint rankings for a model of rhotacism, liquid dissimilation and
Lachmann’s Law

Diachronic Stage 1

Stem level
Constraint Generalisation
*SEG([RTR)): Lachmann’s Law
REDLENGTH-0-1 Reduplication according to Gellius
*V-BR, ?
*V,D...,] Lachmann’s Law
DEP-u 7
*SEG[DOR |\ vOC] Reduplication according to Gellius
*GEMINATE 7
NoCopa 7
Max-C-BJ K
IDENT-[RTR]|-BR 7
IDENT-[HIGH]-BR ?
IDENT-[DOR]-BR ?
IDENT-[COR|-BR ”
IDENT-[LOW]-BR 7
IDENT-[LAB]-BR ?

Word level
Constraint Generalisation
ONSIDENT}[VOI] Voicing assimilation
[0BS|-AGREE-|VOI] 7
IDENT-[VOI] 7

12Note that as PyOT is not programmed to recognise that constraints may be in the same
ranking stratum, the rankings in (195) should be taken to be strictly transitive, so for Diachronic
Stage 1, stem level *SEG([RTR]): > REDLENGTH-0-1 > *V-BR etc.
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CC-CORR-[RHO]
CC-CORR-|[LAT]
IDENT-CC-|NAS]
IDENT-CC-[HIGH]
IDENT-CC-[SON]
—IDENT-CC-[LAT]
CC-CORR-[CONS]

Liquid dissimilation (without blocking)

7

Phrase level

Constraint Generalisation
IORALFRICV Intervocalic fricative voicing
IDENT-[VOI| K

Diachronic Stage 2

Stem level

Constraint Generalisation
REDLENGTH-0-1 Reduplication (Classical pattern)
*GEMINATE K
*V-BR 7

IDENT-[HIGH]-BR
IDENT-[LAB]-BR
*[Low]
*SEG([RTR]):
NoCoba
Max-C-BR
IDENT-[DOR]-BR
IDENT-[COR|-BR
IDENT-[LOW]-BR
*[DOR]

Word level

Constraint

Generalisation

[CONS|-AGREE-|LAT]
DEP-[LAT]
MAX-[RHO]
ONSIDENT-[VOI]
[0BS|-AGREE-|VOI]
IDENT-[VOI]
[CONS|-AGREE-|LAT]
DEP-[LAT]
MAX-[RHO]
ORALFRICSTRID
ORALFRICVOICELESS

Assimilation of liquids

b

b

Voicing assimilation
2

2

Changes affecting fricatives
(including rhotacism)
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ONSET
IORALFRICV
[CONS]-AGREE-[RAD]
[CONS|-AGREE-|DOR]
[CONS]-AGREE-|RHO]
CopACOND-[CONT)]
MAX-[CONT]
MAX-[DOR]
DEP-[PLOS|
DEP-[RAD]
Max-[0OBS]
DEP-[SON]
DEP-[RHO]
IDENT-[STRID]
—IDENT-CC-[LAT]
CC-CORR-|[LAT]
CC-CORR-[RHO]
—IDENT-CC-ART
CC-CORR-|CONS]

Diachronic Stage 3

Stem level

Counstraint

Generalisation

*[RHO]-p-[RHO]
ORALFRICSTRID
IORALFRICV
MAX-[0BS|
DEP-[SON]
DEP-[RHO]
MAX-[STRID|
MAX-[CONT]

Rhotacism

bM

Word level

Constraint

Generalisation

ONSIDENT-[VOI]
[0BS]-AGREE-|vVOI]
IDENT-[VOI|
—IDENT-CC-[LAT]
CC-CORR-|[LAT]
CC-CORR-[RHO]
—IDENT-CC-ART
CC-CORR-[CONS]

Liquid dissimilation (with blocking)

Voicing assimilation

b

7
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Diachronic Stage 4

Word level
Constraint Generalisation
ONSIDENT-[VOI] Voicing assimilation
[0BS]-AGREE-|VOI] 7
IDENT-[VOI| 7
—IDENT-CC-[LAT] Liquid dissimilation (with blocking)

CC-CORR-[LAT] K
CC-CORR-[RHO] 7
—IDENT-CC-ART K
CC-CORR-[CONS] ”

In the next and concluding chapter, I will indicate what needs to be done
to build these ranking hypotheses into a model that can be tested against a set
of 185 inputs corresponding to word-forms that fully exemplify each of the three
generalisations under analysis, and takes at least some account of every other

generalisation to which the inputs fall subject.
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Chapter 4

Completing the model

4.1 Principles and limits

We have seen repeatedly in the previous chapters that producing a complete ana-
lysis within our model of any given morphophonological generalisation necessarily
involves producing an analysis of every generalisation with which it interacts. In
§2.2.1, for example, I demonstrated that it is impossible to extricate rhotacism
from the more general pattern of treatment of fricatives in pre-historic Latin. Then
again, in §3.5.3, we saw that it is necessary to produce a model of reduplication in
the formation of perfect-tense stems to complete our analysis of Lachmann’s Law.

If T were to adopt the same standard of rigour in analysing these additional
phenomena my chosen generalisations interact with as I have for rhotacism, liquid
dissimilation and Lachmann’s Law themselves, I have no doubt that it would
swiftly become apparent that they depend in their turn on other phenomena, that
their dependencies have their own dependencies and so on. The scope of the

project would come to encompass the entire history of the language, and the scope
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of the effort required might well come to encompass an entire lifetime’s work or
more. Some consistent principle is needed on which to restrict the goals of the
model, without vitiating its rigour as an account of the three generalisations I

have explicitly set out to address.

4.1.1 Dating of Diachronic Stages

The dates attached to the Diachronic Stages in the model should be taken as
approximate guides only. Furthermore, the hypothesis they represent about the
synchronic grammars that were present in the minds of native speakers of the
language is only a subset of the actual situation. Besides the fact that Latin
phonology must have included many more generalisations than I have set out to
model here, the exact progress of the generalisations that are included through
the life cycle is not tied to the four diachronic stages listed here. The definite

statements of the model with respect to the grammar of Latin are as follows:

(196) Firstly, that any generalisation modelled in Diachronic Stage 1 took place

at a stage before the attested history of the language

(197) Secondly, that generalisations included in any given Diachronic Stage were
all part of the same synchronic grammar at some point during the rough

time-span indicated for that Diachronic Stage in e.g. (193).

(198) Thirdly, that generalisations that interact with one another diachronically;
that is, generalisations that occur in different Diachronic Stages, and affect
the same word-forms, were not part of the same synchronic grammar at

any stage.
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Most importantly, no particular relationship should be inferred between gen-
eralisations that do not interact with one another either synchronically or dia-
chronically. For example, I am not arguing that phrase-level intervocalic fricative
voicing ceased to be an active component of the grammar at exactly the same
time that the vocalism in reduplicated of perfect stems changed from the pattern
commented on by Aulus Gellius to the pattern generally observable in the attested
language.

It should be noted in particular that the Diachronic Stages in the model have
been proposed mainly to model Stages 1, 2, 3 and L of the life cycle of rhotacism.
Generalisations which have been included because they interact either synchronic-
ally or diachronically with rhotacism, liquid dissimilation or Lachmann’s Law have
been fitted in as best as may be within the principles laid down in (196)—(198).
The level of diachronic detail the model includes is, I hope, that which is necessary

and sufficient to accurately encompass the generalisations I have set out to model.

4.1.2 On lexicalisation — fault lines in the grammar

Wherever the domain of a phonological generalisation overlaps to a significant
extent with an unrelated category, the potential exists for language learners to
re-interpret the category as the domain of the generalisation. This principle is
the driving force behind the progress of generalisations through the life cycle: a
generalisation moves from Stage 0 to Stage 1 when a contingent phonetic fact about
the speech signal happens to be true to a sufficient degree of a specific environment
that it becomes associated with it, as we saw with intervocalic fricative voicing in

§2.2.1. Once they have entered the grammar at the phrase level, generalisations
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often move quickly to the word level, as their conditioning environment is more
likely to be found consistently word-medially, as with the intervocalic environment
of rhotacism.

Later stages of the life cycle are more complicated, as they involve the archi-
tecture of the lexicon to a significant degree. For a generalisation to move from
Stage 2 to Stage 3, i.e. to be acquired at the stem level, for example, the learner
has to decide on a set of categories to which stem-level domains apply—in plain
terms, the stem level is whatever the language learner needs it to be, provided
that it is defined in terms of some morphological category. This may be synchron-
ically arbitrary with respect to the lexicon, as with Class I and Class II suffixes
in English (see Kiparsky 1979, 1982c). On the other hand, it may appeal to some
overriding morphological condition, such as our hypothesis that the phonological
stem is whatever you add an ending to (see page 188), or the possibility that you
build a phonological stem wherever you have a stem vowel (see page 210).

The transition into Stage L is the most involved from the point of view of
categorical re-analysis, as it is most likely to invoke morphological fault-lines as
conditions. We have seen examples of this in e.g. the assumption that the reg-
ular infinitive ending is underlyingly -re rather than -se, and that genitives in
-arum, -orum, -eérum have /r/ in the underlying representation (see page 94), or
in the hypothesis that the -alis/aris category becomes semantically and formally
distinct from the nouns in -ar/al, and so is considered to be the domain of liquid
dissimilation blocked by non-coronals (see page 124).

The acquisition of a language is fundamentally an exercise in pattern-finding,
and the lexicalisation of a phonological process occurs when a contingent overlap

between a morphological or other lexical category and the domain of a phonological
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generalisation is re-interpreted as being essential.

4.1.3 Two kinds of dependency

I have already identified two classes of generalisation that are of relevance to the
model, and must perforce be analysed relatively completely in it: the first is that
of the three generalisations that I have explicitly set out to analyse, namely rhota-
cism, liquid dissimilation and Lachmann’s Law. I shall refer to these as PRIMARY
GENERALISATIONS or PRIMARIES. The second class consists of those generalisa-
tions that are inextricably bound up with the PRIMARIES, as they interact either
synchronically or diachronically with them, such that identifying the form we ex-
pect to find for a given etymon depends on having a full understanding of the
PRIMARIES and of these generalisations of the second class, which I shall call IN-
TERACTORS.

There is, however, a third class of generalisation which we must take account
of, and that is the class of generalisations that do not directly interact with the
PRIMARIES, but whose effects can be observed in some or all of the same forms
that the effects of the PRIMARIES are observable in. For example, in Chapter 3,
I have described a model that produces outputs in -tos for the past participles
affected by Lachmann’s Law, despite the fact that the attested forms regularly
have (tus), as in /[stemagto]s/ — *[ak.tos] > actus. This is because the raising of
[o] to [u] in closed word-final syllables is entirely orthogonal to Lachmann’s Law:
it does not take place in the same diachronic stratum, and it never obscures the
observable conditions of Lachmann’s Law. I will refer to dependencies of this kind

as ORTHOGONALS.
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4.1.4 Standards of proof

In Appendix A, I have gathered a representative set of 185 Latin words, with
hypothesised inputs to the grammar for each Diachronic Stage in the model, and
given the stem-, word- and phrase-level outputs the model yields for each input.
In this section, I indicate the standards I have used to decide what constitutes a
“representative set” with respect to the different classes of generalisation.

For the PRIMARIES, I have given examples of every class of input that falls
subject to them, and every class that systematically fails to fall subject to them,
as well as examples of special cases that illustrate what must be done to accom-
modate them. In some cases, this means giving every identifiable word that fits
the conditions, as with liquid dissimilation, where I have included every form cited
in the corpus study of Cser (2010). In others, specific examples stand for larger
categories, as with the treatment of fricatives, where I have added one example for
each fricative in each kind of environment where it is found: intervocalic, word-
initial, word-final, after nasal, before consonant etc.

For the INTERACTORS, I have included examples of every case in which the ef-
fect of an INTERACTOR determines the application or non-application of a PRIMARY.
For example, I have included the reduplicated 3sG perfects tutudit ‘bruised’, pepi-
git ‘fixed’, and cecidit ‘fell” with the data exemplifying Lachmann’s Law, as our
account of reduplication is crucial to explaining why there is no vowel lengthening
in these forms (see §3.5.3). I have not, however, included examples of reduplica-
tion, or any other INTERACTOR simply for the sake of illustrating that the model’s
account, of the INTERACTOR is complete.

The application of these standards determines which generalisations must be
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considered ORTHOGONALS, as the set of ORTHOGONALS is simply the set which
must be taken account of for the model to yield the correct outputs for the data
gathered to illustrate its handling of the PRIMARIES and INTERACTORS. [ have
not added any forms to the data set to make the analysis of ORTHOGONALS more
complete, and in cases where an ORTHOGONAL affects no more than one or two
forms in the data set, I have made no attempt to model it within the constraint
ranking, but rather altered the input to take it as read at the relevant diachronic
stage. So, for example, as soror < *swesor (Meiser 1998: 82) is the only form in
the dataset that undergoes the change of *we > *wo > o, I have specifed /swesoir/
as the input to Diachronic Stage 1, but /sosoir/ as the input to Diachronic Stage
2, without explicitly modelling the sound change that gives rise to it. Cases where
I have adopted this approach to an ORTHOGONAL in order to account for a specific
form are listed in §4.3.3 below.

Some ORTHOGONALS, such as vowel weakening, affect the forms in the dataset
more widely and more systematically. These generalisations have been incorpor-
ated into the constraint ranking, and are discussed in §4.3. To the best of my
knowledge, none of the hypotheses I have advanced to account for these ORTHO-
GONALS, or for the INTERACTORS is false to the attested facts, however, the query
against the dataset illustrated in Appendix A is only intended to serve as evidence

that I have produced a complete and internally consistent model of the PRIMARIES.
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4.2 Interactors

4.2.1 Syllable structure

The gen module of PyOT syllabifies candidates simply by treating every pair
of consecutive Segment objects as falling one on each side of a possible syllable
boundary: that is to say that given an input /CVC/, the Gen function will yield
not only [[,CVC]], with all segments parsed into one syllable with the vowel as its
peak, but also [C.VC], [CV.C] and [C.V.C]. As individual languages vary as to
the class of segments they will tolerate in syllabic nuclei, restrictions of this kind
are left to the constraint ranking.

Lachmann’s law is a syllable-level generalisation, therefore the model generates
candidates specified up to the level of the syllable. The tableaux in Chapter 3 are
generated based on filter constraints which control the sonority sequencing and

internal structure of syllables in Latin. These constraints are as follows:

(199) MINNUCSON-6
Assess a violation for every segment in the candidate that is dominated by

a syllable nucleus and has a sonority score less than 6.

(200) ONSETSONORITY-2
Consecutive segments in syllable onsets should rise in sonority score by at

least 2.

(201) CODASONORITY-1
Consecutive segments in syllable codas should fall in sonority score by at

least 1
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(202) NUCSONORITY-0

Consecutive segments in syllable nuclei should not rise in sonority score.

(203) LENLIMIT-Onset-2
Assess a violation for every syllable onset in the candidate that dominates

more than two segments.

(204) LENLIMIT-Nuc-2
Assess a violation for every syllable nucleus in the candidate that

dominates more than two segments.

(205) LENLiMIT-Coda-2
Assess a violation for every syllable coda in the candidate that dominates

more than two segments.

As this is a filter (see page 44), PyOT is guaranteed not to generate any can-
didates that violate any of the above constraints. So, the LENLIMIT constraints
guarantee that onsets, nuclei or codas will never be more than binary branch-
ing. MINNUCSON-6 guarantees that syllable peaks will always be vowels, and the
other sonority constraints enforce the pattern of sonority sequencing that we find
attested.

The algorithm for computing sonority scores is given on page 22, and the
mapping of segment classes to sonority scores is given in (5) (repeated here for

ease of reference).
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Segment class Features Score
plosive [CONS, OBS, PLOS] 0
fricative [CONS, OBS, CONT] 2
nasal [CONS, SON, PLOS, NAS| 3
liquid [CONS, SON, LAT] 4

[CONS, SON, RHO] 4
semivowel [CONS, SON] 5
high vowel [VOC, HIGH] 6
mid vowel [voc] 7
low vowel [VoC, Low| 8

The constraint NUCSONORITY-0 demands that the off-glides of dipththongs
not be lower (i.e. have a higher sonority score) than the vowels that precede them.
So, the low vowel [a] can have either [e] or [1] as an off-glide (allowing for the stages
before and after the lowering of the diphthong ai to ae), or be followed by itself
(i.e. be a long [az]).

The constraint ONSETSONORITY-2 allows for an onset in, for example, fricative
plus liquid (as in frangit ‘breaks’), but not nasal plus liquid: *nra is not a valid
syllable. ONSETSONORITY-2 would not penalise an onset of plosive + fricative,
so that we might expect to find that *fse was permitted. In fact, such an onset
would be ruled out by the constraints that predict assibilation, as we shall see in
the next section.

The final sonority constraint, CODASONORITY-1, demands that codas fall in
sonority by at least 1. So a sequence [pl] would not be a valid coda, nor would a

sequence of segments of the same sonority, such as [fs].
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In some cases, the phonological stems of forms in the model contain sequences
of segments that cannot be parsed into well-formed syllables within the limits
established by this filter. The form ezemplar ‘copy’, for example, is modelled as
being underlyingly /[siemeksempl]aR/, with the final sequence [mpl] that is not a
valid coda, as it violates both LENLIMIT-Coda-2 and CODASONORITY-1. On the
word level, of course, the [l] is syllabified into the onset of the following syllable.
The filter on stem-level grammars, therefore, contains the relaxed length limit
constraint LENLIMIT-Coda-3, and no CODASONORITY constraints at all.

Certain other tendencies in syllable structure are identifiable, but not excep-
tionless, and so cannot be assigned to the filter. Onset-maximal syllabification
for example, the tendency for, all other things being equal, a sequence /VCV/ to
be parsed [V.CV], is identifiable in Latin—note that the last two feet of the first
line of the Aeneid, for example, are scanned primus ab | oris, suggesting that the
phrase-level syllabification must be the onset-maximal [priz.mu.sa.bor.ris]. This
tendency is captured in OT by the presence in CON of the constraints ONSET and
NoCopA (Prince & Smolensky 1993). These constraints cannot be used as part
of the filter, however, as some syllables in Latin lack onsets (such as agit ‘drives’,
doc[u.iJt ‘taught’), and many syllables in Latin have codas (for example, any in-
flected form with a consonantal ending: regem ‘king-ACC.SG’, edit ‘eat-3sG’, floris
‘flower-GEN.SG’ etc.)

Instead, these constraints are placed in what I refer to as the tie-breaker: a
collection of constraints that the program assigns to the lowest ranking stratum if
they do not already appear in the ranking specified, so that if all other constraints
are satisfied they select the candidate they prefer

The segment [s] is permitted to appear in a syllable but not to be parsed into

248



§4.2.2

the onset or coda, as discussed on page 27, as an [s] at the very edge of a syl-
lable appears to be exempt from sonority sequencing, as in stringo or rex. The
constraints that militate against this behaviour are PARSESEG-ons and PARSE-
SEG-cod, and they appear in the tie-breaker so that an [s] will only be left out of
the syllable’s constituents if higher-ranked constraints demand it.

As syllabification is an INTERACTOR, these constraints are not intended to
represent every phonotactic restriction on syllables in Latin, merely the subset
of restrictions on syllables which is sufficient to cause the model to syllabify the

inputs that illustrate the PRIMARIES correctly.

4.2.2 Assibilation

The assibilation of clusters of dental + dental that is visible in the Lachmann par-
ticiples from roots ending in /d/, such as casus, ésus, osus, tusus etc. is the result
of a phonological process whose early stages are reconstructed for Proto-Indo-
European (Leumann 1977: §198; Mayrhofer 1986b: §4.10.1; Meiser 1998: §87;
Fortson 2004: §3.36). Mayrhofer in particular articulates certain fairly abstract
morpho-phonological conditions on the generalisation, suggesting that for the as-
sibilation to apply, not only a syllable boundary but also a morpheme boundary
had to intervene between the first and second dental of the cluster. This sensit-
ivity to morphological structure suggests that the process was relatively advanced
through the life cycle already in PIE. If this is so, it must still have been phon-
ologically active, that is to say that it must not yet have reached Stage L of the
life cycle and become a property of the lexicon, as the reflexes of the assibilated

clusters are different in the individual daughter languages.
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Be that as it may, it is certainly true that secondary clusters of dental stop +
dental stop in Latin do not undergo assibilation: ad-+tango becomes attingo, not
*assingo (Kiparsky 1965: 32; Leumann 1977: 193). Furthermore, the [ss] clusters
that reflect the IE assibilation in Latin are all found at morpheme boundaries,
including the supines (e.g. sessum) and agent nouns in -sor < -tor (e.g. messor
‘reaper’). I therefore assume that by Diachronic Stage 1 of our model the IE
assibilation has entered the lexicon, creating separate allomorphs in s of each of
the suffixes in question (a similar assumption is made by Jasanoff (2004: 411) in
his Neogrammarian account of Lachmann’s Law). The underlying representation
in the model for casus at Diachronic Stage 1, therefore, is /[gemkad]sos/, and
similar inputs are assumed for every form in the dataset that shows the effects of
the IE assibilation.

The place assimilation that creates the ss clusters we find as reflexes of PIE
*[t°t] in Latin takes place in Diachronic Stages 1 and 2 of the model. In Stage 1,
[t] and [d] assimilate to the following [s] in manner of articulation in the same way
that voiced stops assimilate to the [t] of the suffix in voicing. To achieve this effect,
we take the Stage 1 ranking that generates voicing assimilation of obstruents (141,

repeated here):

(141) Ranking of constraints generating voicing assimilation

ONSIDENT-[VOI| > [0BS]-AGREE-|[VOI] > IDENT-[VOI]

And augment it to also include constraints calling for assimilation in respect

of stridency:
(206) Partial ranking of constraints at Diachronic Stage 1, word level:
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ONSIDENT-[VOI|, ONSIDENT-[STRID| > [0BS|-AGREE-[STRID],
[0BS]-AGREE-[vOI1] > IDENT-[VOI], MAX-[PLOS], DEP-[CONT],

DEP-[STRID],
This generates the [ss] clusters in missum ‘sent-Acc’ and *cassus > casus:

(207) Tableau illustrating assibilation in missum, Diachronic Stage 1, word level

/mitsom/ o ol == — = ) vl *
Z Z S S 3 > & Z | 9 | Q
2y |®|z | % P|TIAlS
o | o ! SR el B =l =
5 (8 | 2|2l L T 85|92
zlz|a|a|Z|2|g|5 %8
LG I < = =T B N T B~ 7
= |w= | @ | = = Q
o) = | L o
=T - N J

S 2£L g
=]

IF” 1. mis.som 0 0 0 0 0 1 1 1 2 0
~ 2. miz:om o—lo—lo—lo—|2W|1—|1—]1—|oL]|o—
~ 3. miszom ||o— o |o— | W[ W |1+— 1|1 |oL|o—
~ 4. mizsom o | o — | o— 1W 1W 1 |1 | 1 OL 0
~ b mitsom [[g— |o— | 1Wlo—1o— | oL | oL | oL | oL | o—

(208) Tableau illustrating assibilation in casus, Diachronic Stage 1, word level
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/ka:dsos/ clolslwlslz|lololz]| »
2| 8|8 |B|E 8|82 |Q
wn wn n, », oz 5 " e} ® @)
—f —f 1 |
o | © ! ! Sl ~|a|l=w|S| 5§
5 (8 | 2|2l LT85 |22
Z Z Q Q < S > s | " | &
PIEPIE|E | S| 2|A|S ><
= | ™ | # & — Q
3 H LI L o
A N g

S| = 2
I,

IF" 1. kas.sos | 0 0 0 0 1 1 1 1 1210

~ 2 Xaisios o— |lo— | o — | o — 1 QW 2W 1 OL 0

~ 3 Xalzios o— o — o — | o— 1 QW 2W 1 [)L 0o

~4 gasios o~ |o—|o— o [2W | 1—|1— |1 |ol|o—

~ 5. gazios oo |o—|o | 2W |1 — |1 |1 |ol|o—

~ 6 ka:s:oz o o — o — | o— 2W 1 1 1 OL 0o

~7 kawzoz |[o—|lo—lo—lo—|2W|1— | 1—|1—|oL|o—

~8 kawsos [[o— |o— | o— | 1W| oL |[1— | 1— | 1— | oL | o—

~9. kadzos || o— | o— | 1tW/lo—|1—| oL | oL | oL | oL | ¢o—

~ 10. ka:tsos o | 00— 1W o | 1— ()L OL OL OL 0

~ 11. ka:dsos o | 0 1W 1W ()L OL OL oL [)L 0o

After Stage 1, the first [s] of the cluster is lexicalised as part of the past parti-
ciple stem, just as the characteristic vowel length of Lachmann’s Law is, and for the
same reason: owing to the fact that the conditioning environment is found much
more often in specific morphological contexts, the morphological condition comes
to be reanalysed as an essential condition of the generalisation. Furthermore, as
it is not possible to generate the assibilated forms from the same underlying suf-
fix (as by now compounds such as attingo are demonstrating that [ss] is not the

regular outcome of underlying /tt/ or /dt/). Therefore, the alternation is simply
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made lexical: the morphology is altered so that underlying /[semkadi|t/ for cadit
‘falls’ alternates with underlying /[semkazs]sos/ > casus. This creates, in effect,
an allomorph -sus of the participle forming suffix -tus, which is productive outside
of the original environment, as Jasanoff (2004: 411) notes, citing verbs to which
it has been extended, such as labor ~ lapsus ‘glide’, mulceo ~ mulsus ‘stroke’,
spargo ~ sparsus ‘strew’.

One class of participles to which I have assumed that the -sus suffix must have
been extended is that of participles such as iussus ‘ordered’; where the root ends
in a *[0] from PIE *d". If one assumes that the participial ending is underlyingly
/sos/ already at Diachronic Stage 2, then the [ss] cluster is the expected output,
and underlying sequences of /0t/ surface as [st], as in aestus (see page 79)'. After
Diachronic Stage 2, however, the [s] from /6/ must also be lexicalised, as there is
no longer a [0] in the output to be recovered as an underlier (also, it is difficult to
see what common stem could possibly be inferred for tubeo ~ iussus, given that

[ss] is certainly not the regular output for /bs/—cf. labor ~ lapsus ‘glide’).

4.2.3 Degemination

Later on in the history of the language, the [ss] clusters we have just analysed are
degeminated when they close a syllable headed by a long vowel or diphthong, as
in casus, uisus, causa, but not in fossus, passus or géssi. This generalisation is a

diachronic INTERACTOR with both Lachmann’s Law and rhotacism, as it obscures

!De Vaan (2008) makes the opposite assumption, claiming that -ss- in jussus, fossus is the
regular outcome for *-d"t-, and that isolated aestus is analogical, with its *-tu suffix re-applied
after the change that would otherwise have given *aessus. Given that we must reckon with a
-sus allomorph for participles anyway in order to explain casus, sparsus etc., I believe the most
economical model is to assume that aestus shows the phonologically regular treatment, despite
the fact that it is outnumbered by iussus, fossus, etc.
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the conditions of Lachmann’s Law (given that the underlying stem-final /d/ that
we hypothesise for forms like casus is by no means apparent on the surface once
the assibilation and degemination have taken place). It also creates an apparent
exception to rhotacism, as the degeminated [s] appears between vowels. Baldi
(1994) points this out, and uses it as the basis of a claim that rhotacism is not
an active phonological rule in Classical Latin. I follow Baldi’s reasoning, and so

assign the following constraint ranking to the word level of Diachronic Stage 4:
(209) MAX-C > *0,,, > PARSESEG-cod PARSESEG-ons > MAX-y,

The operative markedness constraint is *o,,,, a constraint which penalises
superheavy syllables (that is, syllables whose rhyme node dominates three or more
morae). *g,,,, is ranked over MAX-py but below MAX-C. This has the result that

segments like the [ss] in osus will be shortened, as their representation is as follows:

(210) PyOT’s representation of the utterance /o:s.sus/ (input to the word-level
grammar at Diachronic Stage 4 for osus ‘hated’:

o o
R R
N C O N C
Iu\/lu : | |
ol S u s
vOC CONS VOC CONS
SON OBS SON OBS
LAB COR LAB COR
DOR CONT DOR CONT
STRID HIGH STRID
Sonority: 7 2 6 2

254



§4.2.3

(211) PyOT’s representation of the utterance [oz.sus]:

o o
R R
N @) N C
or S u S
VvOC CONS VOC CONS
SON OBS SON OBS
LAB COR LAB COR
DOR CONT DOR CONT
STRID HIGH STRID
Sonority: 7 2 6 2

In the output tree (211), the coda of the first syllable in (210), with its mora
that dominates the [s] has been deleted, so a violation of MAX-p is provoked. The

[s] itself, however, is still present, so MAX-C is not violated:

(212)

Jostus/ MAaAX-C | *0,,, | PARSESEG-COD | PARSESEG-ONS | MAX-p
I 1. ou.sus 0 0 0 0 1

~ 2. 01.88US 0— 0— 0— 1W oL
~ 3. 018.8US 0— 0— 1w 0— oL
~ 4. oisiu W 0— 0— 0— oL

~ 5. osu W 0 0— 0— 1—
~ 6. ous oW 0 0— 0— oL
~ 7.0 3W 0— 0— 0— oL

Candidates 4 through 7 are the segmental variants that PyOT does not build

syllable structure on as the violate the top-ranked constraint MAx-C, and there
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are other segmental variants that do not. Candidates 2 and 3 are ruled out by
the constraints PARSESEG-ons and PARSESEG-cod, respectively, as they contain
instances of [s] that are outside the syllable constituents. In candidate 3 in par-
ticular, placing the [s] outside the coda is a viable repair strategy for *o,,,, as
non-parsed segments of this kind do not make position (see page 27). The con-

stituent structure of candidates 2 and 3 is as follows:

(213) PyOT’s representation of candidate 2 in tableau (212)

o
R
N
“\/“
or :
VvVOC CONS VOC CONS
SON OBS SON OBS
LAB COR LAB COR
DOR CONT DOR CONT
STRID HIGH STRID
Sonority: 7 2 6 2

(214) PyOT’s representation of candidate 3 in tableau (212)
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N
|
o st u S
VOC CONS VoC CONS
SON OBS SON OBS
LAB COR LAB COR
DOR CONT DOR CONT
STRID HIGH STRID
Sonority: 7 2 6 2

4.2.4 Vowel weakening and syncope

Our dataset includes many examples of Latin vowel weakening, both in medial
syllables (as in *[ke.ka.dit] > cecidit) and in final syllables (past participles in -tos
becoming -tus). There are also some examples of syncope, as in miser < *miseros,
pandit < *patanet (for which see Meiser 1998: 122).

Simply describing the conditions on vowel weakening and syncope in Latin
occupies twenty pages of Leumann (1977: 79-99) and nine pages of Meiser (1998:
66-74), some of which are given over to simply stating that there is no hard and
fast rule (this is particularly so in the case of which forms should be expected to
show syncope, and which vowel weakening, as in some cases both are attested, e.g.
culmen vs. columen; ualde vs. ualide.)

Neither vowel weakening nor syncope can be classed as an INTERACTOR with
any of our PRIMARY generalisations: far from obscuring the conditions of Lach-

mann’s Law, for example, the presence or absence of vowel weakening is one of
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the indicators we look for in discerning which verbs fall subject to it (see p. 136).
Rhotacism and liquid dissimilation, of course, affect only consonants, and take no
account of the quality of vowels.

Vowel weakening does, however, interact diachronically with reduplication, as
reduplication must cease to be a productive part of the morpho-phonology either
before, or at the same time as vowel weakening begins (see §3.5.3).

Given that weakening and syncope are not full INTERACTORS, but rather IN-
TERACTORS with an INTERACTOR, producing a full analysis of them in all their
vagaries is beyond the scope I have defined for this project. However, in order
to take some account of them, I have added constraint re-rankings to the model
that capture the change from the early Latin system of initial stress-accent to the
familiar Classical penultima rule.

An analysis of Classical Latin stress in terms of the metrical parameters of

Hayes (1995) is offered by Lahiri (2001: 1356), as follows:

(215) Metrical Phonology parameters for the Latin penultima rule (example (29)
in Lahiri (2001)):

Syllable weight: Long vowels and closed syllables are heavy

Extrametricality: Final syllable

Direction of parsing: Right to Left

Main stress: End Rule Right

( X ) (X ) X ) X )
(x) (x) (%) (x ) (x)

O fpe g g meoop pp g

re féc (tus) de 1léc (tat) v6 lu (cres) mur mu (ris)

The effects parameter settings may be duplicated in OT on the principles laid
down by Prince & Smolensky (1993); McCarthy & Prince (1993) by the following

constraints and ranking (cf. the OT account of Latin stress in Jacobs 2000, 2003):
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(216) Name: FTBIN
PyOT representation: (FtBin,)
Definition : Assess a violation for every foot in the output that is not
binary under either a syllabic or moraic analysis.
(217) Name: WEIGHT-TO-STRESS
PyOT representation: (WeightToStress)

Definition : Assess a violation for every heavy syllable in the output that

is not a foot head.

(218) Name: ALIGNog, L; ¥, L
PyOT representation: (FtTypeT,)

Definition : Assess a violation for every foot in the output whose head

syllable is not left-aligned within it.

(219) Name: ALIGN-[X, R; w, R]
PyOT representation: (AlignFoot, ’R’)

Definition : For every foot in the output, assess a number of violations
equal to the number of syllables between it and the leftmost edge o

the prosodic word that dominates it.

(220) Name: ALIGN-[Y;, R; w, R]
PyOT representation: (AlignHeadFootInWord, ’R’)

Definition : Assess a violation for every prosodic word in the output

whose head foot is not left-aligned within it.
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(221) Name: NONFINALITY
PyOT representation: (NonFinParse,)
Definition : Assess a violation for every prosodic word in the output that
ends with a syllable that heads a foot.
(222) Name: PARSE-o
PyOT representation: PARSE-o
Definition : Assess a violation for every syllable in the output that is not
dominated by a foot.
(223) Ranking of constraints to generate the Classical Latin stress pattern:
FTBIN, WEIGHT-TO-STRESS, ALIGNo,, L; ¥, L >
NONFINALITY >
PARSE-0 >

ALIGN-[E, R; w, R], ALIGN-[X;, R; w, R],

Within the model the top ranking stratum is assigned to the filter, and, as
none of the PRIMARY generalisations depends on metrical structure, the other
constraints are placed in the tie breaker. In conjunction with the constraints
already in the filter and tie breaker, this generates the penultima rule according

to the footing pattern argued for by Lahiri (2001):

(224)
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Tableau illustrating footing according to the penultima rule in refectus
Filter constraints: MINNUCSON-6, LENLIMIT-Onset-2, LENLIMIT-Nuc-2,
LENLiMIT-Coda-2, ONSETSONORITY-2, CODASONORITY-1, NUCSONOR-

1TY-0, FTBIN, WEIGHT-TO-STRESS, ALIGNo,, L; X, LL
/refektus/

*

S1a12|5 8|7 8 &

Q2 |&E|Z2|5|8|2]|¢8

o = e = Q = z Z

w, ae) H E E i o a

> | o > |2 Y M|

8 < ) - &~

> = 5l e

2 Zl=

IE” 1. re('fek)tus 2 100 0 1|1 2] 1 1
~ 2. ('re.fek)tus oo~ |o—|o— | 2W | iL|{i— |1+

~ 3. re(—fek)(‘tus) o— o — | o 1W OL 1L 1 OL

~ 4. (re.fek)('tus) o—o—|o— | tW/]1—|ol|1—| oL

~ 5. re(‘fek.tus) 2— | o— | o 1W 1— 1L OL OL

~ 6. (—ref)(‘ek)tus 3W 0 1W o | 1— 1L 3W 1

~ 7. (—ref) (-ek)(‘tus) 3W 0o 1W 1W OL OL 3W (]L

(225) Tableau illustrating footing according to the penultima rule in délectat
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/de:lektat/
Z, 1ol Z2|= |3 | = | >
ol Ql=z|¢o |7 |&|g|c
QS g2 |z |8]| 2|3
S IE | 3| 7|8 | = |z |z
o | = By | =X
e = | M | M
s 5|5 EAN
8 < 0 - ~
> = 5le
Z 2=
IE 1. (dex)('lek)tat 2101 01]0 1 1 ]3] 1
~ 2. (‘de:.lek)tat o— o — | o — | o— 2W 1— 1L 1
~ 3. (dex)(dek)('tat) || o— | o— | o— | 1W | oL | oL | 53— | oL
~ 4. (de:lek)('tat) >~ |lo— o | 1W/|1—| oL | L | oL
~ b. de:('lek.tat) 27— | 0 | 00— 1W 2W 1— ()L ()L
(226) Tableau illustrating footing according to the penultima rule in uolucres
/volukres/
Z 1o | z2|= |3 = | 2>
o 1@ lz |9 |&g|&|¢c |t
QS |8 % |2 |8 ]|a|3
o = = 5 Q t z z.
) s} H E jun) I o o
| B > |7 % | ¥ |
3 5| 5 = |,
S EH A 7w
> = 5le
; 2=
I 1. ('vo.lu)kres 110|010 1 1 1|1
~ 2. (—VO.hl)(‘kI'eS) 1— o — | o — 1W QL OL 1— ()L
~ 3. VO.lu(‘kI"GS) 1— | o— | 00— 1W OL 2W OL ()L
~ 4. vo('lu.kres) r— oo | tW/|1—|1— | ol | oL

(227) Tableau illustrating footing according to the penultima rule in murmuris
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/murmuris/

Z 1oz |2 | 3| »| >

o | Ql|l=z o | g |2 o=

) ®) w Z, = % o) a

o) = & 5| Q & z Z
S| 2|72 8|y | X
> E > I 9 \g| [\

& 5| 5 = |,
8 < ) SR

> = e
2 Z =

¥ 1. (‘mur.mu)ris 21011010 1 1 1|1
~ 2. (murmu)('ris) || o— [ o— | o— | 1W | oL | oL | 1— | oL
~ 3. mur.mu( ris) > oo | 1W]1—|2W]| oL | oL
~ 4. mur('mu.ris) oo o | 1W]|2W | 1— | oL | oL

To generate an initial-stress pattern which leaves unstressed every syllable in

the dataset that appears to undergo vowel weakening or syncope requires the

following constraint ranking (cf. the analyses of syncope in Jacobs 2004 andSen

2012):

(228) Ranking of constraints to generate the Old Latin initial stress pattern:

FTBIN, ALIGNo,, L; X, L >

ALIGN-[X;, L; w, L], >

NONFINALITY WEIGHT-TO-STRESS, PARSE-0 >

ALIGN-[Y, L; w, L],

The differences between the ranking above and the ranking in (223) are min-

imal, involving only re-ranking of the alignment constraints on feet and on primary

stresses. In the Old Latin ranking, ALIGN-[X;, L; w, L] is assigned to the top

ranking stratum so that stress is initial even in words with an LH syllable weight

pattern, such as agit ‘drives’
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(229) Tableau illustrating the Old Latin stress pattern in dgit ‘drives’

/agit/
>zl xlolz|z |3 =
- o @) Z o o > . =
s | QS |g|Z|=218 2|3
2 | |E | B |2 |82 |8 |z | =z
B I ST T B O == ! R R
™ > E > " 9 N N
: A 5|0 =
i o) < | & - | B
£ S 2 5l e
- = .
I 7 £ e
wn
I 1. (‘a.git) 0 1 0 1 1 1 0 0 0
~ 2. (‘ag)it o [ 2W o | 2W | oL | 1+— | 1W |o— |0
~ 3. (ag)(dt) [ o— [ 2W | o— | 2W [ 1— | oL [ o— | 1W | 0—
~ 4. a('git) Wilir— o |1 |1— | ok | {W| W[ W

The change from one system to another is also minimal in respect of the output

patterns; note that there is a significant constituency of outputs in which the only

change is from End-Rule-L to End-Rule-R, and some in which the stress pattern

does not change at all?:

(230) Tableau illustrating the Old Latin stress pattern in delectat

2¢f. the observations about the pertinacity of stress patterns in the history of English made
by Fikkert et al. (2006); Dresher & Lahiri (1991).
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/de:lektat/
>z 2102 =2 |3 > >
= o Q Z o o > = =
s | Q|2 | &8 |2 |2 |8 |a]3a
z| |8 |3 | F|E = |z2|z
— 19 |3 Z |5 |8 | = | =
M| * & > ! M| ™
i S < | o S
3 s 3 5l e
& =3 &
o 7 Zl e
n
IE 1. ('dex)(dek)tat 0| 21]0] 010 1 1 1 0
~ 2. (‘de:.lek)tat o | 2— o —|o | o — 2W 1 (]L 0o
~ 3 (‘de:) (—lek) (—tat) o | 2— |0 — | 00— 1W OL ()L 3W 0o
~ 4. ('der)(dek.tat) o—|2—lo—Jo— |t W/|1—| oL |1— |0

(231) Tableau illustrating the Old Latin stress pattern in wolucres

/volukres/
> | Z x|1o |z |= |0 = | &
S o Q = o = > S =
slalce gz |2 5|3|z3
z| |5 |3 | 2|8 |=|2|=
g |2 Z 15 |a | ==
N > = > ! N [\l
A% O < o - i
£ S = £l e
o = o
o 7 Ele
n
I 1. (‘'vo.lu)kres 0 0O [ 0|0 O] 0 1[0 0
~ 2. (‘VO.lu) (-kres) 0o 1W o | o— 1W 0o oL 2W 0o
~ 3. <‘V01) (—u.kres) 0o 1W 0 1W 1W 0o OL 1W 0o

As I said above, producing a model that yields the right resulting vowel in the
case of weakening and no vowel in the appropriate environment in the case of syn-
cope is beyond the scope of the present model, given that weakening and syncope
do not interact correctly with any of our PRIMARY generalisations. I have there-

fore confined myself to adding the ranking in (228) to the word level of Diachronic
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Stages 1 and 2, to generate the old initial-stress pattern, and the ranking in (223)
to the word level of Stages 3 and 4, to generate footing according to the penultima
rule. T have proceeded to amend the inputs to Diachronic Stages 3 and 4 to take
vowel weakening as read, having shown that the ranking in (228) predicts that
every syllable at Diachronic Stage 2 is unstressed in which a vowel that ultimately
undergoes weakening is found, and that the ranking in (223) generates the correct

primary stress for the Classical language at Stages 3 and 4.

4.3 Orthogonals

4.3.1 Shift of diphthongs in [i]

The sound change of ei > € > 7 never interacts directly with any of the PRIMARIES,
but the solution I am about to offer to it does depend on the assumptions I have
made about the quality of short vs. long i (see page 217 above). I have therefore
added constraint rankings and feature specifications to the model to account for
it.

Recall that in Chapter 3, I argued that at Diachronic Stage 1, the vowel 7
was unique among the short vowels in that it was distinguished from its long
counterpart not only by being linked to only one mora, but also by being specified
as having the feature [RTR]. I based this claim on a preponderance of indications,
including the fact that ¢ is never lengthened by Lachmann’s Law, the fact that it
the glide of the diphthong ai lowers to ae, but the vowel of au does not lower to
*ao, and also the fact that in the pre-Classical reduplication pattern attested to

by Aulus Gellius, roots in u reduplicate not as their fellow high vowel 7, but with
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an e in the reduplicant syllable.

This assumption can be employed to help model the develoment of ei provided
that it includes the stipulation that, at Diachronic Stages 1 and 2, the short
counterpart of Latin [iz], transcribed [1], has the following featural specification:
[VOC, SON, COR, RTR|. That is to say that in the archaic and pre-historic language
Latin short ¢ was not, featurally speaking, a [HIGH] vowel.

If this assumption is admitted, the change from a dipththong ai (presumed
to be [a1]) to ae, and from ei to the close-mid long vowel Allen (1978: 53) and
Meiser (1998: 58) notate as € can be modelled by assuming the following ranking

of constraints, hypothesised for the word level of Diachronic Stage 2:

(232) Name: NODEAGREE-[RTR]
PyOT representation: (NodeAgree, ’rtr’)

Definition : Assess a violation for every pair of adjacent segments within
the same syllabic node (onset, nucleus or coda) that are not

identically specified with respect to the feature [RTR].

(233) Name: MAX-[RTR]
PyOT representation: (MaxFeat, ’rtr’)

Definition : Assess a violation for every segment ¢ in the input that has a
correspondent i’ in the output, iff ¢ has the feature [RTR| and i’ does

not.

(234) Name: DEP-|RTR]

PyOT representation: (DepFeat, ’rtr’)
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Definition : Assess a violation for every segment 7 in the input that has a
correspondent i’ in the output, iff i does not have the feature [RTR|

and ¢’ does.

(235) Ranking of constraints calling for shift of dipththongs in 1

NODEAGREE-[RTR]| > MAX-[RTR| > DEP-[RTR]

As DEP-[RTR/], the ranking in (235) is most harmonically satisfied by adding
the feature [RTR] to a vowel. As [e] is defined as [vOC, SON, COR], an input /e/
can employ this repair strategy by turning into [[1]], which we define as [voc,
SON, COR, RTR]. Therefore, /eir/ surfaces as [i] in, for example, */weidert/ >

uzdit ‘see-3SG.PRF’:

(236) Tableau illustrating shift of dipththongs in Latin uidit ‘see-3SG.PRF’:

Jwerdert / NODEAGREE-[RTR| | MAX-[RTR]| | DEP-[RTR]
IE" 1. wir.dmt 0 0 2
~ 2. wir.deet 0— W 1L
~ 3. wee.dt 0— 1W 1L
~ 4. wee.deet 0— oW oL
~ 5. wir.dert 1W 0— 1L
~ 6. wer.dt 1W 0— 1L
~ 7. wer.deet W W oL
~ 8. wee.dert 1W 1W oL
~ 9. wer.dert oW 0— oLu

The [u] of the output here is equivalent to the ¢ of Allen (1978: 53) and Meiser

(1998: 58)
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The other repair strategy, which is more expensive in terms of constraint vi-
olations, is to turn an input [1] into an [e]. This is the repair strategy that gives
the diphthong ae from earlier ai, as there is no counterpart of [a] with the [RTR]

feature in the segment inventory, or else we should expect an output *[ai]:

(237) Tableau illustrating shift of dipththongs in Latin praes ‘bondsman’:

/prais/ NODEAGREE-[RTR] | MAX-[RTR] | DEP-[RTR]
IE” 1. praes 0 1 0
~ 2. prais 1W oL 0

At some point after Diachronic Stage 1 the grammar must make the transition
to the system Allen (1978: 47) describes, in which there is a qualitative as well
as a quantitative distinction between both long and short ¢ and long and short
u. 1 believe the watershed of the switch to the newer system was vowel weak-
ening. The evidence for this is what Sturtevant (1940: 119ff.) calls ‘the alleged
“Intermediate” vowel” (see also Meiser 1998: 68). The fact that we find weakened
vowels in some contexts spelled either as (i) or as (u) (e.g. in OPTUMUM for op-
timum ‘best’; aurufex /aurifer ‘goldsmith’), suggests at least that learners of the
language after the period of vowel weakening treated short ¢ and u the same, and
given that we generally suppose the quality of the vowel of weakening to have been
[o] (Meiser 1998: 66), a lax realisation similar to that of English [1] and [v] seems
most probable.

I therefore assume that after vowel weakening, in Diachronic Stages 3 and 4,
short ¢ and u are to be represented by segments with the features ['voc’, ’SON’,
"COR’, "HIGH’, 'RTR’] and [’vOC’, ’SON’, 'DOR’, "LAB’, '"HIGH’, 'RTR’|, transcribed

as [1] and [u], respectively (this marking does not necessarily indicate any change
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in phonetic realisation, only that, unlike the older [1], these segments do have
the feature [HIGH]). The qualitative opposition between the relatively tense and
therefore non-[RTR] high vowels on the one hand and [1] and [v] is enforced by the
following ranking of constraints:
(238) Name: *SEG(|RTR]):
PyOT representation: (StarLongFeat, ’rtr’)
Definition : Assess a violation for every long segment in the output that
has the feature [RTR]
(239) Name: [VOC A HIGH] D [RTR]
PyOT representation: (EntailsFeats, (’voc’, ’high’), (’rtr’,))
Definition : Assess a violation for every segment in the output that has
the features [vocALIC] and [HIGH], but lacks the feature [RTR]
(240) Name: IDENT-|[RTR]
PyOT representation: (Ident, ’rtr’)

Definition : Assess a violation for every segment 7 in the input that has a
correspondent 4’ in the output, iff 7 and ' are differently specified with

respect to the feature [RTR].

(241) Ranking of constraints enforcing qualitative opposition between long and
short high vowels:
*SEG([RTR]): > [VOC A HIGH| D [RTR] > IDENT-[RTR]

This entails the assumption that the [1], including the long [1z] from /e1/ in the

output of Stage 2 was taken into the input Stage 3 as [rz]. This need not involve
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any misperception of the phonetic quality of the Stage 2 [1], only the interpretation
of it as representing a sound with a [HIGH]| feature the speakers of Stage 2 never
intended. In other words, this misparse is a CHOICE in the terminology of Blevins
(2004).

This ranking causes the merger of long [r:] from [e1] that we find in e.g. widit:

(242) Tableau illustrating merger of [1] with [it] in widit ‘see-3SG.PRF’:

Jwrdnt/ *SEG([RTR]): | [VOC A HIGH] D [RTR] | IDENT-|[RTR]
IE" 1. windirt 0 2 4
~ 2. wr.dirt 1W 1L oL
~ 3. wirdnt 1W 1L oL
~ 4. wi.dnt oW oL oL

The 3sG.PRF ending *eit > [ert] > [mt] > [iit] shortens to it at Diachronic
Stage 4 (see Meiser 1998: 217). As we shall see, this shortening can be modelled
by an augmentation of the same constraint ranking we have already used to model

degemination of ss.

4.3.2 Final syllable shortening

In final syllables of polysyllabic words closed by -r, -[, -m or -t, a long vowel is
regularly shortened (Meiser 1998: 77). This affects two major classes of words in
our dataset: nouns in -al/ar are shortened from earlier -al/ar (cf. the long vowel
in -alis/aris), and the 3sG perfects in -it < [-iit] < [-ut] < [-ert] that I have cited
from the verbs used to exemplify Lachmann’s Law.

The fact that this shortening affects specifically closed syllables suggests that,

just as for degemination of ss, the markedness constraint being satisfied is *o,,,,,.
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Furthermore, the fact that the shortening only occurs in final syllables of polysyl-
labic words suggests that it is restricted to syllables that are not foot-heads. Given
the assumptions about Latin stress detailed at p. 260ff. above, we should expect
that the only circumstance in which a heavy syllable would not be the head of a

foot would be if it is final in a polysyllabic word, and therefore extrametrical:

(243) *kalkar > calcar [('kal)(kar)] ‘spur’
(244) *egit > egit [(‘er)(git)] ‘drive-3SG.PRF’

(245) far > far [(‘fur)] ‘thief’ (not *fur)

In (245), a stress-pattern cannot be assigned to the word while observing ex-
trametricality (as there is only one syllable available), so NONFINALITY is violated
and the syllable becomes a foot-head, and no shortening occurs.

We can therefore capture the facts of final syllable shortening by adding the po-
sitional faithfulness constraint in (246) to the constraint rankings we have already
proposed for Diachronic Stage 4® to model degemination and the penultima rule

(see pp. 253, 260), arriving at the ranking in (247):
(246) Name: MAX-p-o

PyOT representation: (StressMaxMora,)

Definition : For every segment o in the output that is entirely dominated

by a stressed syllable and has a correspondent o’ in the input, assess a

3Since final syllable shortening takes place c. 200 B.C.E. (Meiser 1998: 77), Diachronic Stage
4 might seem too late, given the approximate date assigned to it. However, vowel shortening
must follow the change of [e1] > [u], and of [u] > [i], both of which occur within the attested
history of the language. I therefore assign the first two generalisations to Diachronic Stages 2
and 3, and final shortening to Diachronic Stage 4, according to the principles laid down in §4.1.1
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violation for every mora linked to o’ which lacks a correspondent

linked to o.

(247) NONFINALITY, MAX-p-05 > *0,,, > PARSESEG-cod, PARSESEG-ons >
MAX-p > WEIGHT-TO-STRESS > PARSE-0 > ALIGN-[X, R; w, R,

ALIGN-[Xg, R; w, R]

The only difference between this ranking and the rankings already in place at
Diachronic Stage 4 is that MAX-u-o, has been inserted such that it dominates
*0uu, and so inhibits vowel shortening in syllables that are foot-heads.

Degemination, e.g. in /emssus/ — ésus ‘eaten’; still takes place, because the
degeminated s is no longer dominated by the stressed syllable, so no violation of

MAX-p-0, is provoked:

(248) Tableau illustrating degemination in esus ‘eaten’, Diachronic Stage 4, word

level.

/eisius/ - - - = « | g . - | = . o |
o e O T =< < = (= A B B
> > Z > = % 9 > = 2 Q Q
1 1 i [ = o o] | Q = 2z Z
Q < 5 = N n | = = & M

= 1
£ 518 = P

g z 5
= s | < i LA

S 3 €

= - &

&
Z 2| =
IF” 1. (‘ez)sus 0 0 0 0 0 0 0 1 1 1 1 1

er)('sus) lo—|o— | 1 Wlo—|o—|o—|o— |1 | oL | oL |1—]| oL

(
(

~ 3. (e)(sus) [ o~ |[o— | tW]o—|o—Jo o |1 | ol | ol |[1— |1
(

~ 4. (‘er.sus) o— |o— [ W ]lo—|o—]o—]o—|1—|1— | ok | oL | oL
~ 5. ex('sus) o— o= | tWlo—]o—|o—|o—|1—|1— |1~ | ol | oL
~ 6. es('sus) o—|o— |1 Wlo—|o—]o—|o—|1—|1— |1 | oL | oL
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Vowel shortening takes place in the extrametrical syllables at the end of words,

as in /kalkair/ — calcar ‘spur’:

(249) Tableau illustrating vowel shortening in calcar ‘spur’, Diachronic Stage 4,

word level.

/kalka:r/ o | = - g Ul R =z |35
o R I I =T < = B O B S I
% e Z, o % & 3 o |2 |29
Q| < | g | % & | & | T 5 f i il
= | S0 |2

o
3 Sle] |8 |25

O %

— & S
= - g

3]
Z 2| =
1 (kalkar || 0 | 0 0ol o o | 1|1 ]1]1]1
o (kalkar | 0 | 0 | 0 | 0| 0o | oo | 1|1 ]1]1]1
~ 3. (kalkar) [ o— | o— | 1W|lo—|o—|o—]o—|1—|1—|oL]|oL|oL
~4. (kalkar) || o— | o— | 1W|lo—|o—|o—]o—]|1—|1—|oL|oL|oL
~ b. kal.(‘ka:r) 0o 0o 0o— 0o— 1W 0o— 0o OL OL OL OL OL
~ 6. ('kal.ka:r) 0o — 0o— 0o— 0o 1W 0o — 0o OL OL OL OL OL
~ 7. kal.(‘kar) 0o 0o 0 1W 0o 0o— 0o 1 ()L ()L OL OL
~ 8. kal.(kar) ||o— | o—|o— | 1W |o—|o—|o—|1—| ol [oL |oL|oL
~ 9 klkaxr 0 1W 0o— 0o— 0 0o— 0o ()L oL OL OL OL
~ 10. kalka: W lo—lo—|o—]o—|o—|o—| oL | oL | oL | oL | oL
~ 11. kala:r Wilo—lo—]o—]o—|o—|o— ]| oL | oL | oL | oL | oL
~ 12. kaka:r Wilo—lo—]o—]o—|o—|o— ] oL | oL | oL | oL | oL
~ 13. alkair W lo—lo—lo—]o—|o—|o—| oL | oL | oL | oL | oL

No shortening, however, is found in stressed super-heavy syllables, such as

those in the Lachmann participles (e.g. /retk.tys/ — rectus ‘ruled’):

(250) Tableau illustrating lack of vowel shortening in réctus ‘ruled’, Diachronic

Stage 4, word level.
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Jreiktys/ 2 x| 39 | g o
SE g ES Z |z = £ | 2| S
x| 5| |2 |E|x |2 |2 |¢E]¢
Q| < | g | % » | & | = = f il il

£ | & N 5 S
—_ O ~
2 e | = > T
o » = £
:J ~ \.E
=
Z = | =
I 1. (‘rerk)tus 0 0 0 0 1 0 0 0 1 1 1 1
~ 2. rek('tys) o—|o— | Wlo—| oL |o—|o—|1W|1—|1—]| oL | oL
~ 3. rek('tgs) 0o 0o — 1W 0o — oL 0o 0 1W 1 1 OL 0L
~ 4. (re:k)('tgs) o— |lo— | 1t Wlo—|1—|o—1]o— | 0o— ol oL 1— | oL
~ 5. (Tek.tys) o—|o— |1 Wlo—|1—]o—]o—]o—|1— | oL | oL | oL
~ 0. (‘re:k.tgs) 0o 0o 0 0 1 1W 0o 0o OL OL OL 0L
~ 7. (‘rek.tgs) 0 0o 0o 1W OL 0o 0 1W OL OL OL OL
~ 8. (‘rek.tgs) 0o 0o 0o— 1W oL 0o— 0o — 1W ()L OL oL ()L

Nominative singular *-s

PIE is reconstructed as having a regular ending *-s for the NOM.sG. In Latin, some
of these endings are still in evidence, as in the second declension -us from thematic
*-0- + NOM.SG *-s. (Leumann 1977: 423) or third declension consonant stems
such as *reg-s > rer ‘king’. In others, however, the *-s has been systematically
discarded in favour of what is effectively a zero ending, most notably for our
purposes in second declension substantives from stems (not counting the thematic
vowel) in 7 (such as miser and frater), and in the entire class of nouns in -al/ar.

It is not always clear whether this is a matter of loss of final -s by regular sound
change (perhaps in deference to the ranking of [CONS|-AGREE-[LAT] and [CONS]-
AGREE-[RHO| at Diachronic Stage 2), or if the change of endings represents a

reanalysis of declension patterns (which is always a possibility, given the presence
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of the first declension, with stem vowel -a, and NOM.SG in -a, therefore effectively
a zero ending in the NOM.SG).

Given that the change from *-rs to -r often depends on syncope creating the *-
rs in question (as in miser < *misers < *miseros: see Leumann 1977: §179), and
syncope is not explicitly incorporated into the model, the change, be it phonological
or morphological, is taken as read, and inputs appear with their attested (lack of

a) nominative singular ending.

4.3.3 Notes on specific forms
fulminalis

Owing to its clear semantic connection with fulgur, the root of this form is usually
traced to an etymon *fulg-men (see e.g. Ernout & Meillet 1959). I have not
included constraint rankings to account for this cluster reduction in the model,

but simply amended the input to take the change as read.

glebalis

This form has no clear etymology, so it is impossible to say whether the b comes
from IE *b, *b" or *d". 1 have used /b/ as the input.

hiemalis

I assume that the vowel hiatus in this form was pronounced with a tense but short
[i], rather than the [1] I have assumed to represent short i everywhere else, in

order to maximise the qualitative difference between the two vowels (cf. English

[ri.eekt], not *[rr.eekt]). This assumption is necessary as without it, the model
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incorrectly generates *[hiz.maz.lis], given the constraint ranking proposed above

for the monopthongisation of e.

trahere

The etymology of this form is obscure. Despite the semantic similarity, a connec-
tion with English drag, German tragen, Greek toéyw etc. is generally considered to
be out of court (see Ernout & Meillet 1959; Rix & Kiimmel 2001; de Vaan 2008:
s.v.), as the Germanic cognates, in particular, point to a PIE root with two voiced
aspirates: *d"red" vel sim., for which we might expect the Latin reflex *frahere,
with f as the regular initial reflex of *d" (cf. frétus ‘relying on’; de Vaan 2008: s.v.).
If, however, we may be permitted to posit that the phonetic misparse that gives [f]
from [0] at Diachronic Stage 2 did not affect the [0] of trahere for whatever reason
(cf. /aibtus/ > aestus, p. 68), then it should be noted that an input /Orayit/ at
Diachronic Stage 2 would give the output [trafiit], provided that a constraint pen-
alising syllable-initial clusters in [sr] is added to the filter constraints on syllable
structure discussed in §4.2.1 above.

The hierarchy of repair strategies for input /0r/ at Diachronic Stage 2, as set

out above (p. 791f.) is as follows:

(251) e Best preferred: realise non-strident fricative as strident: /0r/ — [sr].
This must be ruled out by syllable structure constraints, as syllables
in the native vocabulary of Latin are not permitted to begin with a

sequence of [s] + liquid.

e Next best: realise fricative as liquid: /6r/ — [r1]. This is ruled out by

sonority sequencing constraints, as consecutive segments within a
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syllable onset must rise in sonority.

e Next best: realise fricative as stop: /0r/ — [tr]. This is the most
expensive repair strategy in terms of faithfulness constraint violations,

but the only one that produces a clearly viable syllable onset.

There are difficulties with this hypothesis, however. In the first place, we are
required to stipulate that the sound change that gives *sr > fr in frigus ‘cold’ (see
Meiser 1998: 112) must take place before Diachronic Stage 2, as otherwise /sr/
would also give [tr], and we would expect *trigus.

Furthermore, it is difficult to see how an initial */0/ could escape being mis-
parsed as [f] in an onset */0r/, given that it is precisely the presence of an adjacent
[r] that is argued to prompt the misparse of */3/ as *[v] in e.g. uerbum and glaber
(Meiser 1998: 104-5; Stuart-Smith 2004: 213)

Given the difficulties with the etymology, I have left the input to the forms
from trahere in the model as beginning with /t/. Let the record reflect, however,

that the model will produce the attested outputs given inputs beginning with /6/.
umbzilicalis

This form attests the regular raising of o to u before nasals besides the plain
coronal [n] (cf. Greek dupalde, and see Meiser 1998: 83). As this change is entirely
ORTHOGONAL, I have taken it as read in the input to Diachronic Stage 3.
Vulcanalis

This form shows raising of o to u before tautosyllabic and non-geminate (therefore

presumably dark) [. Once again, this is an ORTHOGONAL, so it is taken as read in
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the input to Stage 3.

uulgaris

This form attests the same vowel raising before [ as Vulcanalis.

4.4 Conclusion

4.4.1 The model reviewed
Generalisations

We have now examined every phonological generalisation that must be taken into
account in order to fully analyse every word-form in the dataset. Not counting OR-
THOGONALS affecting only one or two word-forms, which are listed in the previous

section, these generalisations are as follows:

(252) Generalisations accounted for by the model:

Generalisation Class
Lachmann’s Law PRIMARY
Liquid dissimilation PRIMARY
Rhotacism PRIMARY
Reduplication INTERACTOR
Loss of non-strident fricatives INTERACTOR
Assibilation INTERACTOR
Degemination of ss INTERACTOR

Foot structure constraints (for vowel weakening) INTERACTOR
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Generalisation Class

Syllable structure constraints INTERACTOR
Shift of dipththongs in [i] ORTHOGONAL
Final syllable shortening ORTHOGONAL
Short high vowels [RTR] ORTHOGONAL

Assigning these generalisations to their proper diachronic strata, we arrive at

the following desiderata for our model, in terms of the generalisations it must

predict:

(253) Generalisations accounted for by the model, arranged by stages and strata:

Diachronic stage 1; pre-historic (7th century B.C.E and before)

Stem level:

Word level:

Phrase level:

Lachmann’s Law

reduplication according

to Gellius

voicing assimilation
assibilation

initial stress pattern

liquid dissimilation
(without blocking)

fricatives voiced / V_V

/[stemagtols/ — [axg] (actus)
/stemPobto]s/ — [$ob] (fossus)
/lstemREDPUglai/ — [pepug] (pupugt)
/[stemREDkad]ai/ — [kekad] (cecid?)
Jawgtos/ — actus

/stemkad]sos/ — casus

/agit/ — [(‘a.git)]

[lergazlis/ — [('ler)(~gaz)lis]
/kalkaR/ — calcar

JanamaR/ — animal

Jrusis/ — *[ruizis] > ruris
/nedula/ — *[nePula] > nebula

Diachronic stage 2; pre-literary (6th — 2nd century B.C.E)

Stem level:

Word level:

reduplication
(Classical pattern)
voicing assimilation
rhotacism

change of ei to e
change of ai to ae
liquid dissimilation
initial stress pattern
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[legazlis/ — [('ler)(-gaz)lis]
(with blocking) /florsa:Ris/ —  floralis
non-strident fricatives lost /nefula/ — nebula
/didem/ — fidem
Jruver/ — ruber
/x¥ormos/ — formus
ete.

Diachronic stage 3; early literary (2nd century B.C.E)

Stem level: rhotacism /stemruzsi]s/ — raris
/ni[gemsit]/ — nist
Word level: voicing assimilation Jawgtus/ — actus
short high vowels [RTR] Jaigtus/ — [aik.tus] (actus)
[z] merges with [i:] Jwrdnt/ — [wiiditt] (uidit)
penultima rule /agit/ — [(‘a.git)]

[lergazlis/ — [(Her)('gar)lis]

Diachronic stage 4; classical (1st century B.C.E)

Word level: voicing assimilation Ja:gtus/ — actus
liquid dissimilation /loka:Ris/ — localis
(with blocking) /flora:Ris/ — floralis
degemination /kaissus/ — casus
final shortening /kalkaxr/ — calcar
penultima rule /agit/ — [(‘a.git)]

[lergazlis/ — [(Her)('gar)lis]

At all periods

Syllable structure stare but not *ftare
[ho.nor.ris] not *[hon.o:r.is]
not *[hono:.ris]
not *[h.o.no:.ris|

These generalisations can be predicted accurately using the filters, constraint

rankings and tie breakers we will now examine.

281



§4.4.1

Constraint rankings

Every input fed to the model is evaluated against twelve successive constraint
rankings, representing each of the three synchronic strata at each of the Diachronic
Stages. Every constraint ranking is composed of a filter, a unique element, and a
tie breaker.

The filter, as discussed in §1.2.2 consists of those constraints which no candidate
is allowed to violate. It is used for syllable structure constraints as detailed in §4.2.1
above so as to restrict the candidate space searched by PyOT’s GEN function and
so reduce the amount of time taken by each evaluation. Slightly different filters

are used depending on the synchronic stratum, as follows:

(254) Filter constraints at the stem level:
MINNUCSON-6, LENLIMIT-Onset-2, LENLIMIT-Nuc-2, LENL1MIT-Coda-3,
ONSETSONORITY-2, NUCSONORITY-0,

(255) Filter constraints at the word level:

MINNUCSON-6, LENLIMIT-Onset-2, LENLIMIT-Nuc-2, LENLIMIT-Coda-2,
ONSETSONORITY-2, CODASONORITY-1, NUCSONORITY-0, FTBIN,

ALIGN][og, L; ¥, 1]
(256) Filter constraints at the phrase level:
MiNNucSoN-6, LENLIMIT-Onset-2, LENLIMIT-Nuc-2, LENLIMIT-Coda-2,

ONSETSONORITY-2, CODASONORITY-1, NUCSONORITY-0,

As discussed above (p. 247), the restrictions on syllable codas are relaxed at
the stem level, because phonological stems are not required to end in licit syllable

codas (e.g. underlying /[semeksempl]aR/ for ezemplar).
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The foot-structure constraints FTBIN and ALIGN|[og, L; 3, L] are included only
at the word level because we are only concerned with predicting lexical stress, and
there are no identifiable cyclicity effects in the assignment of Latin stress, so the
model only builds foot structure at the word level.

Certain other constraints are included in the filter depending on the Diachronic
Stage. At Stages 1 and 2, for which we do not reconstruct the segments [1] and [v],
we add the constraint *SEG[HIGH A RTR] to the filter so that candidates including
them are never generated. Conversely, in Diachronic Stages 3 and 4, the non-
[HIGH| segment [1] is excluded from the inventory by a filter constraint [RTR| D
[HIGH|. Also at Stages 3 and 4, where diphthong off-glides are uniformly of lower
sonority than their on-glides, the constraint NUCSONORITY-1 appears in the filter
to save the model from evaluating candidates that do not observe this restriction.

The remaining restrictions on syllable and foot structure are enforced by the
tie breaker, a set of constraints that are automatically added to the bottom of the

ranking if they do not already appear in it. The tie-breakers are as follows:

(257) Tie-breaker for Diachronic Stages 1 and 2:

ALIGN-[Xg, L; w, L], PARSESEG-ons, NoCopA, *CoMPLEXCODA, ONSET,
PARSESEG-cod, NONFINALITY PARSE-0 WEIGHT-TO-STRESS ALIGN-[X,

L; w, L]

(258) Tie-breaker for Diachronic Stages 3 and 4:

PARSESEG-ons, NoCobpA, *CoMPLEXCODA, ONSET, PARSESEG-cod,
NONFINALITY PARSE-0 WEIGHT-TO-STRESS ALIGN-[X, R; w, R]

ALIGN-[Xg, R; w, R],
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These constraints enforce the syllable- and foot-structure patterns described in
§4.2.1 and §4.2.4.

Within this ranking frame of FILTER > z > TIE-BREAKER come the indi-
vidual rankings for each Diachronic Stage and stratum, which predict the gener-

alisations in (253) as follows:
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(259) Constraint rankings for the complete model:

Diachronic Stage 1

Stem level

Constraint

PRIMARY INTERACTOR ORTHOGONAL

*SEG([RTR]):
LeNLiMIT-Coda-2
CODASONORITY-1
REDLENGTH-0-1
*V-BR
*V,D...,]
DEP-u

*SEG[DOR A vO(]
*GEMINATE
NoCoba
*CoMPLEXCODA
Max-C-BR
IDENT-[RTR]|-BR
IDENT-[HIGH]-BR
MAX-[DOR]
DEP-[COR]|
MAX-[LOW]
MAX-[LAB]

Lachmann’s Law
Syllable structure

b2

Reduplication

7

Lachmann’s Law
b))

Reduplication

Word level

Constraint

Generalisation

ONSIDENT-[VOI]
ONSIDENT-[STRID]
PARSESEG-ons
PARSESEG-cod
[OBS]-AGREE-[STRID]

Voicing assimilation
Assibilation

AR
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[0BS|-AGREE-[VOI]
IDENT-[VOI]
MAX-[PLOS]
DEP-[CONT]
DEP-[STRID]
ONSET
CC-CORR-[RHO]
CC-CORR-|[LAT]
IDENT-CC-[NAS]
IDENT-CC-[HIGH]
IDENT-CC-[SON]
—IDENT-CC-[LAT]
CC-CORR-[CONS]

Voicing assimilation
2

Liquid dissimilation

Assibilation

Assibilation

Assibilation
Syllable structure

Phrase level

Constraint Generalisation

IORALFRICV Intervocalic fricative voicing

IDENT-[VOI] ”

Diachronic Stage 2
Stem level

Constraint Generalisation

REDLENGTH-0-1 Reduplication

*GEMINATE "

*V-BR 7

IDENT-[HIGH]-BR
IDENT-[LAB]-BR
*[Low]
*SEG([RTR]):
NoCoba
Max-C-BR
IDENT-[DOR]-BR
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IDENT-[COR]-BR
IDENT-[LOW]-BR
*[DOR|

Word level

Constraint

Generalisation

[CONS|-AGREE-[LAT]
DEP-[LAT]
MAX-[RHO]
ONSIDENT-[VOI]
[0BS]-AGREE-[VOI]
IDENT-[VOI|
[CONS|-AGREE-[LAT]
DEP-[LAT]
MAX-[RHO]
ORALFRICSTRID
ORALFRICVOICELESS
ONSET
IORALFRICV
[CONS|-AGREE-[RAD]
[CONS|-AGREE-[DOR]
[CONS|-AGREE-[RHO]
CoODACOND-[CONT]
MAX-[CONT]
MAX-[DOR]
DEP-[PLOS]
DEP-[RAD]
MAX-[0BS]
DEP-[sON]
DEP-[RHO]
IDENT-[STRID]

Assimilation of liquids
2

2
Voicing assimilation
2

b

Changes affecting fricatives

(including rhotacism)
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—IDENT-CC-[LAT]
CC-CORR-|[LAT]
CC-CORR-[RHO]
—IDENT-CC-ART
CC-CORR-[CONS]

Liquid dissimilation (with blocking)

NODEAGREE-|[RTR]
MAX-[RTR]
DEP-[RTR]

Diphthongs in [i]

7

9

Diachronic Stage 3

Stem level

Constraint

Generalisation

*[RHO]-p-[RHO]
ORALFRICSTRID
IORALFRICV
MAX-[0BS)]
DEP-[sON]
DEP-[RHO]
MAX-[STRID]
MAX-[CONT]

Rhotacism

Word level

Constraint

Generalisation

*SEG([RTR]):

[VOC A HIGH] D [RTR]

IDENT-[RTR]
ONSIDENT-[VOI]
[0BS|-AGREE-[VOI]
IDENT-[VOI]
NoCoba

Voicing assimilation

2

b

Syllable structure

Short high vowels [RTR]

”

b

Diachronic Stage 4
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Word level

Constraint

Generalisation

ONSIDENT-[VOI]
*SEG([RTR]):
[0BS|-AGREE-[VOI]
IDENT-[VOI]
NONFINALITY
PARSE-o
MAX-p-o4
ONSET

O
PARSESEG-ons
MAX-pu
PARSESEG-cod
NoCobpa

Voicing assimilation
Voicing assimilation
2

Foot structure

Syllable structure
Syllable structure

Syllable structure

kY

Short high vowels [RTR]

Final syllable shortening
Degemination

Degemination & final shortening
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These constraint rankings constitute half of the hypothesis about the history of
Latin morphophonology it is the purpose of this thesis to present. The other half
of the hypothesis consists of the assumptions on which the inputs to the model
are based. The inputs the model evaluates itself against are read directly from the

ETEX source code for Appendix A, the format of which I will now describe.

Reading the report

Entries for particular word-forms in Appendix A take the following form:

(260) Sample output from the model’s query report:

Attested form: funestus [fu:.'nes.tus| ‘funereal. NOM.SG.M’

Input Stem Level Word Level Phrase Level
D. stage 11 /[stemBuines]tos/ —  [fuz.nes] [(‘'buz.nes)tos]  [Bur.nes.tos]
D. stage 2:  /[stemfumes]tos/ —  [fur.nes] [(‘fuznes)tos]  [fur.nes.tos]
D. stage 3:  /[stemfumes|tus/ —  [fur.nes] [(fuz)('nes)tys]  [fur.nes.tuys]
D. stage 4:  /[stemfuines]tys/ —  [fur.nes] [(fuz)('nes)tus]  [fur.nes.tus]

In the top row, we have the attested orthographic form, and a phonetic tran-
scription representing what I take to be the pronunciation of the form in question.
This represents what may be considered to be the first metric of success with re-
spect to the model: as Diachronic Stage 4 is hypothesised to represent the state
of the Classical language, we should expect the output of stage 4 to match the
transcription in the top line.

The inputs, in angled brackets, are those I have specified as being what we

expect to find at each stage. After the — sign on each line we have the stem-

290



§4.4.2

level, word-level and phrase-level outputs for that line’s inputs. This gives the
second metric for evaluating the hypothesis: we should expect that the output of
any given stage can plausibly be parsed as representing the input to the following
line, whether by a phonetic misparse (as in the Stage 1 output [fuinestos] being
misparsed as /fumestus/ at Stage 2 (for which see page 71), or by an ORTHOGONAL
generalisation not modelled in the constraint ranking (as where the unstressed [o]
in the output of Stage 2 is parsed, by vowel weakening, as an [u] in the input to
Stage 3).

The whole of Appendix A, then, represents several claims. Firstly, that the
inputs in the dataset are based on accurate assumptions about the lexicon of Latin
at the relevant diachronic stages. Secondly, that the constraint rankings in (259)
collectively constitute a hypothesis about the workings of Latin phonology that
is consistent with the attested facts. Thirdly, that the outputs of the constraint
rankings at each stage can plausibly be parsed as the inputs to the next stage,
and finally that the fact that PyOT outputs what it does given the inputs and
rankings specified is a sufficient condition to vindicate the hypothesis with respect

to the PRIMARY generalisations I have set out to model.

4.4.2 Remarks

The perfect computer model of a human language would be one that accepted
a thought as its input and emitted as output an utterance expressing it that
was indistinguishable from one produced by a native speaker. The model I have
presented in this thesis is, of course, more modest in its goals, but it is nevertheless

worth keeping the archetype in mind when assessing the extent to which this work

291



§4.4.2

reaches the goals I have established for it, and in particular the compatibility of
these goals with those of historical-comparative linguistics.

The principal challenge of comparative philology is that we have, by definition,
no access to the intuitions of native speakers of the language we are reconstructing,
and in Indo-European comparative philology, our reconstructions depend greatly,
more often than not, on ancient languages, so that we have no access to native-
speaker intuitions for those either. Viewed in this light, the utility of formal models
of language competence for historical linguistics becomes obvious; it is essentially
the uniformitarian principle taken to extremes: we wish to test our hypotheses
about the history and prehistory of an ancient language, but we have no access to
authentic native speakers; let us therefore use what we know about how language
works to construct, as it were, a synthetic native speaker, expose it to the stimuli
our hypotheses call for, and see if the result is as we predict.

If we keep in mind that our goal is to create the most accurate possible model
of a native speaker’s competence, firstly I hope that it will be agreed that the
model I have designed represents a step towards that goal, but I also believe that
it suggests certain potential avenues of further research.

One possibility I have already mentioned at the beginning of this chapter:
treating the three PRIMARY generalisations in full requires modelling those that
interact with them, so that one could very naturally extend the analysis proposed
here to encompass more and more INTERACTORS, and treat the ORTHOGONALS
more fully until, ultimately, one has the goal of modelling an entire (morpho-)
phonology.

As we can broaden the analysis to encompass more of the landscape of phon-

ology, so too could we deepen it, coupling it, for example, with formal models of
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morphology so as to produce end-to-end formal accounts of phenomena in which
morphology and phonology interact. The most immediate example would be to at-
tempt to integrate the model of the life cycle of rhotacism presented here with the
formal model of the analogical change from honos to honor proposed by Albright
(2005). Or, to go in the other direction along the same axis, one could extend the
model to include a more formal phonetic implementation model than is conceived
of within Optimality Theory as I have modelled it here, and so demonstrate the
viability of phonetic misparses in more formal terms than I have contented myself
with here (cf. the work of Boersma & Hamann 2009; Boersma 2011, 2012).
[lustrating the utility of PyOT as a model of phonology, and its potential to
be extended as I have just described, is only one of two goals I have set for myself
in this thesis. The other, of course, is to advance certain hypotheses about the his-
torical morphophonology of Latin. We have seen that treating Latin rhotacism in
its entirety requires an awareness of its life cycle as a phonological generalisation,
and of its inextricable interaction with the fate of the Proto-Indo-European voiced
aspirates. We have seen that the interaction between rhotacism and liquid dissim-
ilation is not a matter of rule insertion, pace Watkins (1970a), but rather of the
expected, transparent interaction between constraint interactions within the same
stratum. We have seen that Lachmann’s Law can be accounted for within a formal
phonological framework if it is situated in the correct diachronic and synchronic
context, and if appropriate attention is paid to the generalisations with which it
interacts. We have also identified certain indications that it may, during stages of
the prehistoric language that are too remote for us to reconstruct more than tent-
atively, have undergone its own progression through the life cycle of phonological

processes. Above all we have seen that to treat any one phonological generalisation
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in isolation, without a fully-elaborated statement of exactly how it interacts with
the rest of the phonology, necessarily gives one an incomplete picture even of the
generalisation itself. If this is borne in mind, it is possible to get a picture of a
generalisation that is sufficiently complete to serve a particular purpose (e.g. to
model how it interacts with another), but to treat a generalisation in full requires
that we identify and allow for its dependencies, and develop a clear and specific

statement of exactly where it fits into the language’s phonology as a whole.
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Appendix A

Latin sound changes query report

Attested form:

Lachmann’s Law
Forms with lengthening
agit ['a.git] ‘drive-3sG.PRES’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemagilt/ — [a.g1] [(‘a.git)] [a.git]
D. stage 2:  /[stemagit/ — [a.g1] [(‘a.grt)] [a.g1t]
D. stage 3:  /[stemagyt/ — [a.g1] [(‘a.g1t)] [a.g1t]
D. stage 4:  /[stemagit/ — [a.g1] [(‘a.grt)] [a.g1t]
Attested form: egit ['er.git] ‘drive-3SG.PRF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemeiglert/ — [exg] [(‘er)gert] [ex.gert]
D. stage 2:  /[stemeiglert/ — [exg] [(‘er)grt] [ex.grt]
D. stage 3:  /[stemeig]ut/ — [exg] [(‘e)gizt] [er.giit]
D. stage 4:  /[stemeig)itt/ — [exg] [(‘er)grt] [er.grt]
Attested form: actus ['aik.tys] ‘drive-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemagto]s/ — [a:g.to] [(‘azk)tos] [azk.tos]
D. stage 2:  /[stemaigto]s/ — [a1g.t0] [(‘ak)tos] [azk.tos]
D. stage 3:  /[stemaigtyls/ — [a1g.ty] [(‘ak)tys] [ak.tys]
D. stage 4:  /[stemaigtyls/ — [a1g.ty] [(‘atk)tys] [ak.tys]
Attested form: frangit ['fray.git] ‘break-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem$rangi]t/ — [pran.gi] [(‘prap)grt] [$ray.git]
D. stage 2:  /[stemPrangilt/ — [Pray.gi] [('frag)git] [fray.git]
D. stage 3:  /[stemirangrt/ — [frap.g1] [(‘frap)grt] [frap.grt]
D. stage 4:  /[stemfrangrt/ — [frap.g1] [(‘frap)grt] [frap.grt]

Attested form:

fregit ['fre:.grt] ‘break-3sG.PRF’

Input Stem Level =~ Word Level
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. stage 1:
. stage 2:
. stage 3:
. stage 4:

Soog

/[stemq)rexg]elt/ - [<I>re:g] [(
/[stem(preXg]eIt/ - [@re:g] [(
/[stemfre:gh:t/ - [fre:g] [(
[[stemfre:glitt/ — [fre:g] [(

[Pre:.gert]
[frer.gut]
[fre:.git]
[fre:.grt]

Attested form:

fractus ['frak.tys] ‘break-PRF.PTCP-NOM.SG.M’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

Soog

Input Stem Level ~ Word Level
/[stemdragto]s/ — [$razg.to] [(‘$razk)tos]
/[stemdrazgto]s/ — [$razg.to] [('frazk)tos]
/[stemfrazgtyls/ — [fra:g.ty] [(‘frazk)tys]
/stemfrazgtyls/ — [frazg.ty] [(‘frazk)tys]

Phrase Level
[$razk.tos]
[frazk.tos]
[frazk.tys]
[frazk.tys]

Attested form:

tangit ['tan.grt] ‘touch-3sG.PRES’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stembangtlt/ — [tay.g1] [(‘tay)grt] [tay.grt]
D. stage 2:  /[stembangilt/ — [tay.g1] [(‘tay)grt] [tay.grt]
D. stage 3:  /[stemtangilt/ — [tay.g1] [(‘tap)grt] [tay.grt]
D. stage 4:  /[stemtangilt/ — [tay.g1] [(‘tap)grt] [tay.grt]

Attested form: tetigit ['te.tr.grt] ‘touch-3sG.PRF’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemREDtaglert/ — [te.tag] [('te.ta)gert] [te.ta.gert]
D. stage 2:  /[stemREDtaglert/ — [te.tag] [(‘te.ta)grt] [te.ta.grt]
D. stage 3:  /[stemte.tiglut/ — [te.tig] [(‘te.tr)gizt] [te.tr.gizt]
D. stage 4:  /[stemte.tiglitt/ — [te.tig] [(‘te.tr)grt] [te.tr.grt]

Attested form:

contigit ['kon.tr.git] ‘reach-3SG.PRF’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

lvlviw)

Input Stem Level  Word Level
/kom|[sem REDtaglert/ —  [te.tag] [('kom)( te.ta)gert]
/kon[stem REDtaglett/ —  [te.tag] [('kon)( te.ta)gut]
Jkon[siemttiglut/ — [trg] [('kont.t1)gizt]
Jkon[siemttiglitt/ — [tiag] [('kon.t1)grt]

Phrase Level
[kom.te.ta.gert]
[kon.te.ta.grt]
[kont.tr.gizt]
[kon.tr.grt]

Attested form:

tactus [‘tak.tys] ‘touch-PRF.PTCP-NOM.SG.M’

Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemtbagto]s/ — [ta:g.to] [('tak)tos] [tak.tos]
D. stage 2:  /[stemtaigto]s/ — [taig.to] [('tak)tos] [tak.tos]
D. stage 3:  /[stemtaigtyls/ — [tag.ty] [(‘tak)tus] [tak.tys]
D. stage 4:  /[stemtaigtyls/ — [taig.ty] [(‘tak)tys] [tak.tys]
Attested form: pangit ['pay.grt] ‘fix-35G.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage I:  /[stemPangit/ — [pay.g1] [(‘pay)grt] [pay.grt]
D. stage 2. /[stemPangit/ — [pay.g1] [(‘pap)grt] [pay.grt]
D. stage 3:  /[stempangilt/ — [pap.g1] [(‘pap)grt] [pay.grt]
D. stage 4:  /[stempPangi]t/ — [pay.gi] [(‘pap)grt] [pay.git]

Attested form:

pepigit ['pe.pr.grt] ‘fix-35G.PRF’
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Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemREDpaglert/ — [pe.pag] [('pe.pa)gert] [pe.pa.gert]
D. stage 2:  /[stemREDpaglert/ — [pe.pag] [('pe.pa)grt] [pe.pa.gut]
D. stage 3:  /[stemPe.prglut/ — [pe.p1g] [(‘pe.pr)gizt] [pe.pr.gizt]
D. stage 41 /[stempe.piglirt/ — [pe.p1g] [(‘pe.pr)grt] [pe.pr.grt]

Attested form: compegit [ kom.'per.git] ‘join-3SG.PRF’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /kom[sser, REDpagleit/ —  [pe.pag] [('kom)( pe.pa)gert] [kom.pe.pa.gert]
D. stage 2:  /kom[ssermREDpagleit/ —  [pe.pag] [('kom)( pe.pa)gr:t] [kom.pe.pa.gut]
D. stage 3:  /kom[sempeigluit/ — [pexd] [( kom)('per)gizt] [kom.pe:.gizt]
D. stage 4:  /kom|[stemperglitt/ — [pey] [( kom)('pez)grt] [kom.pe:.grt]

Attested form:

pactus ['paik.tys] ‘fix-PRF.PTCP-NOM.SG.M’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stempagto]s/ — [pa:g.to] [('paik)tos] [pak.tos]
D. stage 2:  /[stempaigtols/ — [paig.to] [('pazk)tos] [pak.tos]
D. stage 3:  /[stempaigtyls/ — [paig.ty] [(‘pazk)tys] [pazk.tys]
D. stage 4:  /[stempaigtyls/ — [paig.ty] [(‘pazk)tus] [pazk.tys]
Attested form: regit ['re.git] ‘rule-3sG.PRES’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemregi)t/ — [re.g1] [('re.git)] [re.gt]
D. stage 2:  /[stemregi]t/ — [re.g1] [('re.git)] [re.gt]
D. stage 3:  /[stemregit/ — [re.g1] [('re.g1t)] [re.git]
D. stage 4:  /[stemregit/ — [re.g1] [('re.g1t)] [re.grt]
Attested form: rexit [re:k.sit] ‘rule-3sG.PRF’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemreigslert/ — [regs] [('rek)sert] [rek.sert]
D. stage 2:  /[stemreigslet/ — [regs] [('rek)stzt] [rerk.siit]
D. stage 3:  /[stemreigsjut/ — [regs] [('rexk)sizt] [rerk.siit]
D. stage 4:  /[stemregsjut/ — [re:gs] [(‘retk)srt] [retk.stt]

Attested form:

rectus ['reik.tys] ‘rule-PRF.PTCP-NOM.SG.M’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemregto]s/ — [rerg.to] [('rek)tos] [rezk.tos]
D. stage 2:  /[stemreigtols/ — [re:g.to] [('rek)tos] [rezk.tos]
D. stage 3:  /[stemreigtyls/ — [reig.ty] [(‘retk)tys] [retk.tys]
D. stage 4:  /[stemregtyls/ — [reig.ty] [(‘'retk)tys] [retk.tys]
Attested form: tegit [te.git] ‘cover-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 11 /[stemtegi]t/ — [te.g1] [('te.grt)] [te.grt]
D. stage 2:  /[stemtbegi]t/ — [te.g1] [('te.git)] [te.gt]
D. stage 3:  /[stemtegit/ — [te.g1] [(‘te.grt)] [te.g1t]
D. stage 4:  /[stemtegit/ — [te.g1] [(‘te.grt)] [te.grt]
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Attested form:

texit ['terk.sit] ‘cover-3SG.PRE’

314

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemteigslert/ — [texgs] [(‘tek)sert] [te:k.sert]
D. stage 2:  /[stemteigslert/ — [tegs] [(‘tek)sizt] [terk.sit]
D. stage 3:  /[stemtergs|ut/ — [texgs] [(‘tek)sizt] [terk.sizt]
D. stage 4:  /[stemtbergs]itt/ — [te:gs] [(‘tetk)stt] [tetk.stt]
Attested form: tectus ['teik.tys] ‘cover-PRF.PTCP-NOM.SG.M’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemtegto]s/ — [texg.to] [(‘tek)tos] [tek.tos]
D. stage 2:  /[stemteigtols/ — [texg.to] [(‘tek)tos] [tek.tos]
D. stage 3:  /[stemtergty]s/ — [terg.ty] [(‘tetk)tys] [teik.tys]
D. stage 4:  /[stemtergty]s/ — [terg.ty] [(‘tetk)tys] [tetk.tys]
Attested form: legit ['le.grt] ‘read-3sG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemlegit/ — [le.g1] [('le.gt)] [le.grt]
D. stage 2:  /[stemlegit/ — [le.g1] [('le.gt)] [le.grt]
D. stage 3:  /[stemlegtt/ — (le.g1] [(le.grt)] [le.grt]
D. stage 4:  /[stemlegtt/ — (le.g1] [('le.grt)] [le.grt]
Attested form: legit ['ler.grt] ‘read-3sG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemleiglert/ — [lexg] [('lez)gert] [ler.gert]
D. stage 2:  /[stemleiglert/ — [lexg] [('lez)gr:t] [ler.gr:t]
D. stage 3:  /[stemlerglut/ — [lexg] [('lex)gizt] [lex.gizt]
D. stage 4:  /[stemleglizt/ — [lexg] [('ler)grt] [ler.grt]
Attested form: lectus ['letk.tys] ‘read-PRF.PTCP-NOM.SG.M’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemlegto]s/ — [lexg.to] [('lezk)tos] [lezk.tos]
D. stage 2:  /[stemleigto]s/ — [lexg.to] [('lezk)tos] [lezk.tos]
D. stage 3:  /[stemlegty]s/ — (lexg.ty] [('letk)tys] [letk.tys]
D. stage 4:  /[stemlegty]s/ — (le:g.ty] [('letk)tys] [letk.tys]
Attested form: tundit ['tyn.dit] ‘bruise-3sG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemtundi]t/ — [tun.di] [(‘tun)dit] [tun.dit]
D. stage 2:  /[stemtundi]t/ — [tun.di] [(‘tun)dit] [tun.dit]
D. stage 3:  /[stemtundilt/ — [tun.d1] [(‘tyn)dit] [tun.drt]
D. stage 4:  /[stemtyndilt/ — [tyn.d1] [(‘tun)dit] [tun.drt]
Attested form: tutudit ['ty.ty.dit] ‘bruise-3SG.PRF’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemREDtud]ert/ — [te.tud] [(‘te.tu)dert] [te.tu.dert]
D. stage 2:  /[stemREDtud]ert/ — [tu.tud] [(‘tu.tu)dr:t] [tu.tu.di:t]
D. stage 3:  /[stemty.tud]nt/ — [ty.tyd] [(‘ty.ty)dist] [ty.ty.dit]



D. stage 4:

/stemtu.tud]itt/ —

[ty-tud]

[(‘ty.ty)dt]

1

[tu.ty.dit]

Attested form:

contudit [kon.ty.dit] ¢

pound-3SG.PRF’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

viviviw

Input

/kom|[stemREDtUd]ert/ —
/kon|[stemREDtud]ert/ —

Jkon[stemttudjut/ —
Jkon[stemttud]itt/ —

Stem Level

[te.tud]
[tu.tud]
[trud]
[tryd]

Word Level

[('kom)( te.tu)dert]
[('kon)( tu.tu)du:t]
[('kont.ty)di:t]
[('kon.ty)dit]

Phrase Level
[kom.te.tu.dert]
[kon.tu.tu.dit]
[kont.tw.dizt]
[kon.ty.dit]

Attested form:

tusus ['tur.sys] ‘bruise-PRF.PTCP-NOM.SG.M’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Input
/[stemtudso]s/ —
/[stemtuissols/ —
/lstemtuissyls/ —
/1 ]

stembuissyls/ —

Stem Level

[tuzd.so]
[tuzs.so]
[tus.sy]
[tuzs.sy]

Word Level
[(‘tuzs)sos]

[(‘tus)sos]
[(‘tus)sys
[("tuzs)

]
'tuzs)sys]

Phrase Level
[tu:s.sos]

[tuzs.sos]
[tuzs.sys]
[tuzs.sys]

Attested form:

fundit ['fyn.dit] ‘pour-3sG.PRES’

Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemfundi]t/ — [fun.di] [('fun)dit] [fun.drt]
D. stage 2:  /[stemfundi]t/ — [fun.di] [(‘fun)dit] [fun.drt]
D. stage 3:  /[stemfvndit/ — (fon.di] [(‘fun)dit] [fun.dit]
D. stage 4:  /[stemfyndi]t/ — [fon.di [('fun)dit] [fon.drt]
Attested form: fudit ['fu:.dit] ‘pour-3sG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemfuzd]ert/ — [fud] [('fur)dert] [fuz.dert]
D. stage 2:  /[stemfud]ert/ — [fud] [(‘fur)du:t] [fu:.dut]
D. stage 3:  /[stemfud]ut/ — [fu:d] [('fur)dizt] [fur.dizt]
D. stage 4:  /[stemfud]itt/ — [fud] [("fuz)dit] [fu:.dit]
Attested form: fusus ['fur.sys] ‘pour-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemfudso]s/ — [fu:d.so] [('fuzs)sos] [fuzs.sos]
D. stage 2:  /[stemfuissols/ — [fuzs.so] [(‘fuzs)sos] [fuzs.sos]
D. stage 3:  /[stemfuzssy]s/ — [fuzs.sy] [(‘fuzs)sys] [fuzs.sys]
D. stage 4:  /[stemfuissyls/ — [fuzs.sy] [('fuzs)sys] [fuzs.sys]
Attested form: cadit ['ka.dit] ‘fall-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemkadi]t/ — [ka.d] [('ka.dit)] [ka.d1t]
D. stage 2:  /[stemkadi]t/ — [ka.d1] [('ka.dit)] [ka.dit]
D. stage 3:  /[stemkadi]t/ — [ka.di] [('ka.drt)] [ka.drt]
D. stage 4:  /[stemkadi]t/ — [ka.di] [('ka.dit)] [ka.drt]
Attested form: cecidit [ke.ki.dit] ‘fall-35G.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemREDkad]ert/ — [ke.kad] [('ke.ka)dert] [ke.ka.dert]
D. stage 2:  /[stemREDkad]ert/ — [ke.kad] [('ke.ka)dr:t] [ke.ka.dr:t]

315



D. stage 3:  /[stemke.kid]ut/ — [ke.kid] [('ke.kr)dizt] [ke.ky.dizt]
D. stage 4:  /[stemke.kid]izt/ — [ke.kid] [('ke.kr)d1t] [ke.ki.d1t]
Attested form: incidit ['in.ki.dit] ‘fall into-3SG.PRF’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /in[stemREDkad]ert/ — [ke.kad] [('in)( ke.ka)dert] [in.ke. ka.dert]
D. stage 2:  /ig[stemREDkad]ert/ — [ke.kad] [('ig) ( ke.ka)dut] [ip.ke.ka.dr:t]
D. stage 3:  /ip[stemkkid]ut/ — (kuxd] [(‘'mk.kr)dit] [k .kr.dizt]
D. stage 4:  /ig[stemkkid]izt/ — (kuxd] [('m.kr)dit] [1n.kr.dit]

Attested form:

casus ['ka.sys] ‘fall-PRF.PTCP-NOM.SG.M’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemkadso]s/ — [kazd.so] [('kazs)sos] [kazs.sos]
D. stage 2:  /[stemkaisso]s/ — [kazs.so] [('kazs)sos] [kazs.sos]
D. stage 3:  /[stemkaissyls/ — [kazs.sy] [('kazs)sys] [kas.sys]
D. stage 4:  /[stemkaissyls/ — [kazs.sy] [('kazs)sys] [kas.sys]
Attested form: edit ['e.dit] ‘eat-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemedi]t/ — [e.d1] [(‘e.drt)] [e.dt]
D. stage 2:  /[stemedi]t/ — [e.di] [(‘e.dt)] [e.dit]
D. stage 3:  /[stemedi]t/ — [e.d1] [(‘e.dit)] [e.dit]
D. stage 4:  /[stemedi]t/ — [e.d1] [(‘e.dit)] [e.dit]
Attested form: edit ['er.dit] ‘eat-3SG.PRF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemeid]ert/ — [exd] [(‘er)dert] [ex.dert]
D. stage 2:  /[stemeid]ert/ — [exd] [(‘er)dizt] [ex.d:t]
D. stage 3:  /[steme:d]ut/ — [exd] [(‘er)dizt] [ex.dizt]
D. stage 4:  /[steme:d]itt/ — [exd] [(‘er)dut] [er.dit]
Attested form: esus ['er.sys] ‘eat-PRF.PTCP-NOM.SG.M’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemedsols/ — [exd.so] [(‘es)sos] [e:s.s08]
D. stage 2:  /[steme:ssols/ — [es.80] [(‘es)sos] [ezs.s0s]
D. stage 3:  /[stemeissyls/ — [ezs.sy] [(‘eis)sys] [ezs.sys]
D. stage 4:  /[stemeissyls/ — [ezs.sy] [(‘ers)suys] [ezs.sys]
Attested form: odium ['o.dr.ym] ‘hatred’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemodio]m/ — [0.di.o] [(‘'o.di)om] [0.di.om]
D. stage 2:  /[stemodiojm/ — [0.di.o0] [(‘'o.di)om] [0.di.om)]
D. stage 3:  /[stemodiylm/ — [0.d1.y] [(‘o.dr)ym)] [0.d1.ym]
D. stage 4:  /[stemodiyjm/ — [0.d1.y] [(‘o.dr)ym)] [0.d1.ym]
Attested form: odit ['o:.dit] ‘hate-3SG.PRF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemo:d]ert/ — [0:d] [(‘o:)dert] [or.dert]
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D. stage 2:  /[stemord]ert/ — [0xd] [(‘or)dust [or.dr:t]
D. stage 3:  /[stemoid]ut/ — [0xd] [(‘or)dixt] [or.dizt)
D. stage 4:  /[stemord]irt/ — [0xd] [(‘or)dit] [or.dit]
Attested form: osus ['oi.sys] ‘hate-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemo0dso]s/ — [o:d.s0] [(‘ozs)sos] [018.508]
D. stage 2:  /[stemO1sso]s/ — [018.80] [(‘o18)s0s] [01s.808]
D. stage 3:  /[stemOissyls/ — [o15.59] [(‘os)sus] [o1s.8u8]
D. stage 4:  /[stemOissyls/ — [o1s.59] [(‘os)sus] [o1s.5u8]
Attested form: uidet ['wi.det] ‘see-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemwide:]t/ — [wi.de:] [(‘wi.dezt)] [wr.dert]
D. stage 2:  /[stemwide:]t/ — [wr.de] [(‘'wrde:t)] [wr.de:t]
D. stage 3:  /[stemwide:]t/ — [wr.dez] [(‘wr.dert)] [wi.dert]
D. stage 4:  /[stemwide:]t/ — [wr.dez] [(‘wr.det)] [wi.det]
Attested form: widit ['wir.dit] ‘see-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemwerd]ert/ — [werd] [(‘wer)dert] [wer.dert]
D. stage 2:  /[stemwerd]ert/ — [werd] [(‘'wrz)drt) [wrr.drt]
D. stage 3:  /[stemwnd]ut/ — [wid] [(‘'wir)dizt] [wir.dizt]
D. stage 4:  /[stemwird]irt/ — [wixd] [(‘wiz)dit] [wiz.dit]
Attested form: wisus ['wir.sys| ‘see-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemWerdso]s/ — [werd.so] [(‘wers)sos] [wers.sos]
D. stage 2:  /[stemwersso]s/ — [wers.so] [('wrs)sos] [wrs.sos]
D. stage 3:  /[stemWussyls/ — [wrs.sy] [(‘'wizs)sus] [wizs.sys]
D. stage 4:  /[stemWiissy]s/ — [wizs.sy] [(‘'wizs)sys] [wizs.sys]

Attested form:

Forms with no stem-final voiced stop
facit ['fa.kit] ‘make-3sG.PRES’

Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemBakit/ — [0a.ki] [(‘0a.kit)] [0a.kit]
D. stage 2:  /[stemfakilt/ — [fa.ki] [('fa.kit)] [fa.kit)
D. stage 3:  /[stemfaki]t/ — [fa.ki] [(‘fa.kit)] [fa.kit]
D. stage 4:  /[stemfaki]t/ — [fa.ki] [(‘fa.kit)] [fa.kit]
Attested form: fecit ['fer.kit] ‘make-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemBeklert/ — [Oek] [('Oer)kert] [fe:.kert)
D. stage 2:  /[stemfek]et/ — [fexk] [('fer)kt] [fer.kizt]
D. stage 3:  /[stemfek]ut/ — [fexk] [('fer)kizt] [fex.kizt]
D. stage 4:  /[stemfek]izt/ — [fek] [(‘fer)kit] [fer.kit]

Attested form:

factus ['fak.tys] ‘make-PRF.PTCP-NOM.SG.M’
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Input Stem Level ~ Word Level Phrase Level

D. stage 1:  /[stembakto]s/ — [0ak.to] [('0ak)tos] [0ak.tos]
D. stage 2:  /[stemfakto]s/ — [fak.to] [('fak)tos] [fak.tos]
D. stage 3:  /[stemfakty]s/ — [fak.ty] [(‘fak)tys] [fak.tys]
D. stage 4:  /[stemfakty]s/ — [fak.ty] [(‘fak)tys] [fak.tys]
Attested form: tacit [ja.kit] ‘throw-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemjaki]t/ — [ja.ki] [(‘ja.kit)] [ja.kit]
D. stage 2:  /[stemjaki]t/ — [ja.ki] [(‘ja.kit)] [ja.kit]
D. stage 3:  /[stemjakilt/ — [ja.ki1] [(‘jakrt)] [ja.kit]
D. stage 4:  /[stemjakilt/ — [ja.ki1] [(jakrt)] [ja.kit]
Attested form: iecit [jer.kit] ‘throw-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemjeik]ert/ — [jexk] [(‘jer)kert] [jer.kert]
D. stage 2:  /[stemjeik]ert/ — [jexk] [(‘jer)kut] [jerki:t]
D. stage 3:  /[stemjeik]ut/ — [je:k] [(‘jer)kizt] [jer.kit]
D. stage 4:  /[stemjerk]itt/ — [jek] [(‘jer)krt] [jerkrt]
Attested form: iactus [jak.tys] ‘throw-PRF.PTCP-NOM.SG.M’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemjakto]s/ — [jak.to] [(‘jak)tos] [jak.tos]
D. stage 2:  /[stemjakto]s/ — [jak.to] [(‘jak)tos] [jak.tos]
D. stage 3:  /[stemjakty]s/ — [jak.ty] [(‘jak)tys] [jak.tys]
D. stage 4:  /[stemjakty]s/ — [jak.ty] [(‘jak)tys] [jak.tys]
Attested form: wincit ['wiy.kit] ‘defeat-3SG.PRES’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemwinki]t/ — [wm.ki] [(‘wm)kit] [wim.kit]
D. stage 2:  /[stemwWipki]t/ — [wiy.ki] [(‘wip)kit] [wiy.kit]
D. stage 3:  /[stemWipki]t/ — [wiy.ki] [(‘win)kit] [wip.krt]
D. stage 4:  /[stemwipki]t/ — [wiy.ki] [(‘win)kit] [wip.krt]
Attested form: wicit ['wirkit] ‘defeat-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemwik]ert/ — [witk] [('wir)kert] [wir.kert]
D. stage 2:  /[stemWik]ert/ — [witk] [(‘'wix)kut] [wir.kut]
D. stage 3:  /[stemWik]rt/ — [witk] [('wir)kizt] [wiz.kirt]
D. stage 4:  /[stemwitk]izt/ — [wizk] [(‘wiz)kit] [wiz.kit]
Attested form: wictus ['wik.tys] ‘defeat-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemwikto]s/ — [wik.to] [(‘'wik)tos] [wik.tos]
D. stage 2:  /[stemwWikto]s/ — [wik.to] [(‘wik)tos] [wik.tos]
D. stage 3:  /[stemWikty]s/ — [wik.ty] [(‘wik)tys] [wik.tys]
D. stage 4:  /[stemWikty]s/ — [wik.ty] [(‘'wik)tys] [wik.tys]
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Attested form:

docet ['do.ket] ‘teach-3SG.PRES’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemdoke:]t/ — [do.ke:] [(‘do.ke:t)] [do.ke:t]
D. stage 2:  /[stemdoke:]t/ — [do.ke:] [(‘do.ke:t)] [do.ke:t]
D. stage 3:  /[stemdoke:]t/ — [do.ke:] [(‘do.ke:t)] [do.ke:t]
D. stage 4:  /[stemdoke:]t/ — [do.ke:] [(‘do.ket)] [do.ket]

Attested form: docuit ['do.ky.1t] ‘teach-3SG.PRF’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemdokulert/ — [do.ku] [(‘do.ku)ert] [do.ku.ert]
D. stage 2:  /[stemdokulert/ — [do.ku] [(‘'do.ku)1:t] [do.ku.r:t]
D. stage 3:  /[stemdoky]ut/ — [do.kw] [(‘do.kv)izt] [do.kw.i:t]
D. stage 4:  /[stemdokylizt/ — [do.kw] [(‘do.ky)1t] [do.kw.1t]

Attested form:

doctus ['dok.tys] ‘teach-PRF.PTCP-NOM.SG.M’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemdokto]s/ — [dok.to] [(‘dok)tos] [dok.tos]
D. stage 2:  /[stemdokto]s/ — [dok.to] [(‘dok)tos] [dok.tos]
D. stage 3:  /[stemdok]tus/ — [dok] [(‘dok)tus] [dok.tys]
D. stage 4:  /[stemdok]tus/ — [dok] [(‘dok)tus] [dok.tus]
Forms with [1] in the stem
Attested form: findit ['fin.dit] ‘split-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem®Pmdi]t/ — [¢m.d1 [('$m)drt] [pm.drt]
D. stage 2:  /[stem®Pmdi]t/ — [¢m.di] [('fin)drt] [fm.drt]
D. stage 3:  /[stemfmdi]t/ — [fmn.d] [('fm)dit] [fin.dit]
D. stage 4:  /[stemfmdi]t/ — [fin.di] [(‘fmn)dit] [fin.dit]
Attested form: fidit ['fr.dit] ‘split-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemPrd]ert/ — [$1d] [(‘dr.dert)] [$r.dert]
D. stage 2:  /[stemPrd]ert/ — [$1d] [('fr.drt)] [fr.dr:t]
D. stage 3:  /[stemfid]ut/ — [fid] [(‘fr.dizt)] [fr.dizt]
D. stage 4:  /[stemfid]izt/ — [fid] [('fr.dit)] [f1.dt]
Attested form: fissus ['fis.sys| ‘split-PRF.PTCP-NOM.SG.M’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemdrdso]s/ — [$1d.s0] [(‘}1s)sos] [p1s.s0s]
D. stage 2:  /[stem$1sso]s/ — [$1s.50] [('fis.s08)] [f1s.808]
D. stage 3:  /[stemfissy]s/ — [f1s.59] [(‘fis)sys] [f1s.sus]
D. stage 4:  /[stemfissyls/ — [f1s.59] [(‘fis)sys] [f1s.sus]

Attested form:

scindit ['skm.dit] ‘cut-3sG.PRES’

D. stage 1:
D. stage 2:

Input Stem Level ~ Word Level
/[stemskmdi]t/ — [skin.d1] [(‘skm)drt]
/stemskmdi]t/ — [skm.d1] [('skm)dit]
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Phrase Level
[skm.dit]
[skmn.drt]



D. stage 3:  /[stemskmdi]t/ — [skin.di] [(‘skm)dit] [skin.d1t]
D. stage 4:  /[stemskmdi]t/ — [skin.di] [(‘skm)dit] [skin.dt]
Attested form: scicidit ['skiki.dit] ‘cut-3sG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemSREDkid]ert/ — [skr.kid] [(‘skr.kr)dert] [ski.ki.dert]
D. stage 2:  /[stemSREDkid]ert/ — [ski.kid] [(‘skr.ki)di:t] [ski.ki.dr:t]
D. stage 3:  /[stemskikid]ut/ — [sk1.kid] [(‘skr.ki)dizt] [ski.kr.dizt]
D. stage 4:  /[stemskikid]izt/ — [skr.kid] [(‘skr.kr)dt] [skr.kr.dit]

Attested form:

discidit ['diz.skr.dit] ‘cut apart-3sG.PRF’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

viviviw

Input Stem Level ~ Word Level
/di:[stemsREDkid]ert/ —  [skr.kid] [(‘dizs)( kr.kr)dert]
/diz[stemsREDkid]ert/ —  [skrkid] [(‘dis)( kikr)dut]
/dit[stemskkid]ut/ — [skrd] [(‘dizsk.kr)dizt]
/dit[stemskkid]irt/ — [skrd] [(‘dizs.ki)dit]

Phrase Level
[dizs.kr.kr.dert]
[dizs.kiki.di:t]
[dizsk.ki.dizt]
[dizs.kr.dit]

Attested form:

scissus ['skis.sys] ‘cut-PRF.PTCP-NOM.SG.M’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

viviviw

Input Stem Level ~ Word Level
/[stemskidso]s/ — [skid.so] [(‘skis)sos]
/[stemskisso]s/ — [skis.so] [(‘skis.so0s)]
/[stemskissu]s/ — [skis.su] [('skis)sus]
loemskissyls/ - kissg]  [(sks)sus

Phrase Level
[skis.sos]

[skis.sos]
[skis.suys]
[skis.suys]

Attested form:

Forms from IE roots ending in voiced aspirates
trahit ['tra.hit] ‘drag-3sG.PRES’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemtraxi]t/ — [tra.xi] [(‘tra.xit)] [tra.yit]
D. stage 2:  /[stemtrayijt/ — [tra.y1] [(‘tra.firt)] [tra.firt]
D. stage 3:  /[stemtrahi]t/ — [tra.hi] [(‘tra.hit)] [tra.hit]
D. stage 4:  /[stemtrahi]t/ — [tra.hi] [(‘tra.hit)] [tra.hit]
Attested form: trazit ['trak.sit] ‘drag-3sG.PRF’
Input Stem Level ~ Word Level Phrase Level

. stage 1:
. stage 2:
. stage 3:
. stage 4:

wlvlvlw)

/[stemtraxs]eit/ — [traxs] [(‘trax)sert]
/[stemtraxs]ert/ — [traxs] [(‘trak)sr:t]
/[stemtraksjut/ — [traks] [(‘trak)sizt]
/[stemtraks]itt/ — [traks] [(‘trak)sit]

[trax.sert]
[trak.sr:t]
[trak.sit]
[trak.sit]

Attested form:

tractus ['trak.tys] ‘drag-PRF.PTCP-NOM.SG.M’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemtraxto]s/ — [trax.to] [(‘trax)tos] [trax.tos]
D. stage 2:  /[stemtraxto]s/ — [trax.to] [(‘trak)tos] [trak.tos]
D. stage 3:  /[stemtraktyls/ — [trak.ty] [(‘trak)tus] [trak.tuys]
D. stage 4:  /[stemtraktyls/ — [trak.ty] [(‘trak)tus] [trak.tuys]
Attested form: scabit ['ska.bit] ‘scratch-3SG.PRES’
Input Stem Level  Word Level Phrase Level
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D. stage 1:  /[stemskadi]t/ — [ska.1] [(‘ska.pt)] [ska.prt]
D. stage 2:  /[stemskaPi]t/ — [ska.fi] [(‘ska.brt)] [ska.brt]
D. stage 3:  /[stemskabi]t/ — [ska.bi] [(‘ska.bit)] [ska.brt]
D. stage 4:  /[stemskabi]t/ — [ska.bi] [(‘ska.brt)] [ska.bit]
Attested form: scabit ['skar.brt] ‘scratch-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemska:dlert/ — [ska:d) [(ska )dert] [ska:z.Bert]
D. stage 2:  /[stemska:flert/ — [ska:f}] [(‘skaz)br:t] [skaz.br:t]
D. stage 3:  /[stemskab]ut/ — [ska:b] [(‘skaz)bizt] [skaz.bizt]
D. stage 4:  /[stemska:blizt/ — [ska:b] [(‘skaz)bit] [skaz.bit]
Attested form: scaptus ['skap.tys| ‘scratch-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemskadto]s/ — [skad.to] [(‘skad)tos] [skad.tos]
D. stage 2:  /[stemskadto]s/ — [skad.to] [(‘skap)tos] [skap.tos]
D. stage 3:  /[stemSkabty]s/ — [skab.ty] [(‘skap)tys] [skap.tys]
D. stage 4:  /[stemSkabty]s/ — [skab.ty] [(‘skap)tus] [skap.tys]
Attested form: fodit [fo.dit] ‘dig-3SG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem®Pobi]t/ — [$o.01] [('$o.0rt)] [$o.Ort]
D. stage 2:  /[stemPoOI|t/ — [$0.01] [('fo.dit)] [fo.d1t]
D. stage 3:  /[stemfodi]t/ — [fo.di] [(‘fo.dit)] [fo.dit]
D. stage 4:  /[stemfodi]t/ — [fo.di] [(‘fo.d1t)] [fo.dit]
Attested form: fodit [for.dit] ‘dig-3SG.PRF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemPoiBlert/ — [$o:6] [(‘dor)Bert] [$o:.Tert)
D. stage 2:  /[stem$oidlert/ — [$0:3] [(‘for)du:t] [for.dr:t]
D. stage 3:  /[stemford]ut/ — [foxd] [(‘for)dizt] [for.dizt]
D. stage 4:  /[stemford]izt/ — [foxd] [(‘for)drt] [for.drt]
Attested form: fossus ['fos.sys] ‘dig-PRF.PTCP-NOM.SG.M’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stem$oBso]s/ — [$0b.s0] [('$os)sos] [$os.sos]
D. stage 2:  /[stem$PoBso]s/ — [$0ob.s0] [('fos.s0s)] [fos.sos]
D. stage 3:  /[stemfossyls/ — [fos.sy] [(‘fos)sys] [fos.sys]
D. stage 4:  /[stemfossyls/ — [fos.sy] [(‘fos)sys] [fos.sys]
Attested form: iubet [ju.bet] ‘order-3sG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemjube]t/ — [ju.be:] [(‘ju.Bezt)] [ju.Be:t]
D. stage 2:  /[stemjuveiJt/ — [ju.ve:] [(‘ju.bert)] [ju.bert]
D. stage 3:  /[stemjube]t/ — [ju.bel] [(‘ju.bert)] [ju.bert]
D. stage 4:  /[stemjybei]t/ — [ju.be] [(‘ju.bet)] [ju.bet]

Attested form:

iussit [jus.sit] ‘order-3sG.PRF’
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Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemjubslert/ — [jubs] [(‘jus)sert] [jus.sert]
D. stage 2:  /[stemjubslert/ — [jubs] [(‘jus.siit)] [jus.sr:t]
D. stage 3:  /[stemjuss]ut/ — [jus:] [(‘jus)sizt] [jus.sitt]
D. stage 4:  /[stemjyss]itt/ — [just] [(‘jus)stt] [jus.stt]
Attested form: iussus ['jys.sys] ‘order-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemjubso]s/ — [jub.so] [(‘jus)sos] [jus.sos]
D. stage 2:  /[stemjubso]s/ — [jub.so] [(‘jus.sos)] [jus.sos]
D. stage 3:  /[stemjussyls/ — [jus.sy] [(‘jus)sus] [jus.sus]
D. stage 4:  /[stemjyssyls/ — [jus.sy] [(‘jus)sus] [jus.sus]
Miscellaneous
Attested form: pandit ['pan.dit] ‘unfold-3sG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stempatane]t/ — [pa.ta.ne] [('pa.ta)net] [pa.ta.net]
D. stage 2:  /[stempatane|t/ — [pa.ta.ne] [(‘'pa.ta)net] [pa.ta.net)
D. stage 3:  /[stempandi]t/ — [pan.di [(‘pan)dit] [pan.dt]
D. stage 4:  /[stempandi]t/ — [pan.di] [('pan)dit] [pan.dit]
Attested form: pandit ['pan.dit] ‘unfold-3SG.PRF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stempand]ert/ — [pand] [(‘'pan)dert] [pan.dert]
D. stage 2:  /[stempand]ert/ — [pand] [('pan)dut] [pan.dr:t]
D. stage 3:  /[stempand]ut/ — [pand] [(‘'pan)di:t] [pan.dizt]
D. stage 4:  /[stempand]izt/ — [pand] [(‘'pan)dt] [pan.dit]

Attested form:

passus ['pas.sys] ‘unfold-PRF.PTCP-NOM.SG.M’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stempatsols/ — [pat.so] [('pas)sos] [pas.sos]
D. stage 2:  /[stempassols/ — [pas.so] [('pas.sos)] [pas.sos]
D. stage 3:  /[stempassyls/ — [pas.sy] [(‘pas)sys] [pas.sus]
D. stage 4:  /[stempassyls/ — [pas.sy] [('pas)sus] [pas.sus]
Attested form: sedet ['se.det] ‘sit-3SG.PRES’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemsedez]t/ — [se.de:] [(‘se.dert)] [se.dert]
D. stage 2:  /[stemsede:]t/ — [se.det] [(‘se.dert)] [se.det]
D. stage 3:  /[stemsede:]t/ — [se.det] [('se.dert)] [se.de:t]
D. stage 4:  /[stemsedez]t/ — [se.de:] [(‘se.det)] [se.det]
Attested form: sedit ['ser.dit] ‘sit-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemserd]ert/ — [sexd] [(‘ser)dert] [sex.dert]
D. stage 2:  /[stemserd]ert/ — [sexd] [(‘ser)dr:t] [ser.dut]
D. stage 3:  /[stemserd]ut/ — [sed] [('ser)dizt] [ser.dizt]
D. stage 4:  /[stemserd]itt/ — [sexd] [('ser)dit] [ser.dit]



Attested form: sessum ['ses.sym] ‘sit-SUPINE’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /sedsum/ — [('ses)sum] [ses.sum]
D. stage 2: /sessum/ — [(‘ses.sum)] [ses.sum]
D. stage 3:  /sessym/ — [(‘ses)sym] [ses.sym]
D. stage 4:  /sessym/ — [('ses)sym] [ses.sym]
Attested form: emit ['e.mit] ‘buy-3SG.PRES’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stememi]t/ — [e.mi] [(‘e.mit)] [e.mit]
D. stage 2:  /[stememi]t/ — [e.mi] [(‘e.mit)] [e.mit]
D. stage 3:  /[stememi]t/ — [e.mi] [(‘e.mi1t)] [e.mit]
D. stage 4:  /[stememi]t/ — [e.mi] [(‘e.mi1t)] [e.mit]
Attested form: emit ['er.mit] ‘buy-3SG.PRF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemeim]ert/ — [exm)] [(‘ez)mert)] [ez.mert]
D. stage 2:  /[stemeim]ert/ — [exm] [(‘er)mut] [ex.muzt]
D. stage 3:  /[stemem]ut/ — [exm)] [(‘er)mizt] [ex.mizt]
D. stage 4:  /[stemeim]itt/ — [emm] [(‘er)mit] [er.mit]
Attested form: emptus ['emm.tys| ‘buy-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stememtol]s/ — [em.to] [(‘em)tos] [em.tos]
D. stage 2:  /[stemeimto]s/ — [exm.to] [(‘exm)tos] [exm.tos]
D. stage 3:  /[stememtyls/ — [exm.ty] [(‘erm)tys] [emm.tys]
D. stage 4:  /[stememmty]s/ — [exm.ty] [(‘erm)tys] [emm.tys]

Liquid dissimilation

Nouns in -al

Attested form: animal ['a.nr.mal] ‘animal’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemanam]a:R/ — [a.nam] [(‘a.na)ma:l] [a.na.mazl]
D. stage 2: /[stemanam]a:l/ — [a.nam] [(‘'a.na)mal] [a.na.mazl]
D. stage 3:  /[stemanmm]ail/ — [a.nm)] [(‘a.nr)mazl] [a.n1.mazl]
D. stage 4:  /[stemanmm]ail/ — [a.nm] [(‘a.nr)mal] [a.nr.mal]

Attested form: wuectigal [wek.'tir.gal] ‘toll’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemwektiigla:R/ — [wek.tig] [(‘'wek)( tiz)gazl] [wek.tirgasl]
D. stage 2:  /[stemwektiiglal/ — [wek.tirg] [('wek)( tiz)gazl] [wek.tir.ga:l]
D. stage 3:  /[stemwektiiglal/ — [wek.tiig] [( wek)('tiz)gazl] [wek.tir.ga:l]
D. stage 4:  /[stemwektiiglal/ — [wek.tiig] [( wek)('tiz)gal] [wek.tir.gal]

Attested form: tribunal [tri.'buz.nal] ‘judgment-seat’

Input Stem Level ~ Word Level Phrase Level

D. stage 1:  /[stemtridum]a:R/ — [trr.¢uin) [(‘trr.¢ur)nasl] [trr.fuz.nazl]
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D. stage 2:
D. stage 3:
D. stage 4:

/[stemtrifpumlal/ —
/[stemtr}buln]all/ —
/[stemtribumlail/ —

[trr.Bumn]
[trr.bun]
[trr.buin]

[(‘trr.buz)na:l]
[tr1('bur)na:l]
r1("bu: mal]

[trr.buz.na:l]
[trr.bur.nal]
[trr.buz.nal]

Attested form:

capital ['ka.pr.tal] ‘headdress’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemkaput]a:R/ — [ka.put] [('ka.pu)ta:l] [ka.pu.tal]
D. stage 2:  /[stemkaput]a:l/ — [ka.put] [('ka.pu)ta:l] [ka.pu.tazl]
D. stage 3:  /[stemkapit]ail/ — [ka.prt] [('ka.pr)ta:l] [ka.pr.tal]
D. stage 4:  /[stemkapit]al/ — [ka.prt] [('ka.pr)tal] [ka.pr.tal]
Attested form: cubital [ku.br.tal] ‘cushion’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemkubitja:R/ — [ku.brt] [('ku.br)ta:l] [ku.br.ta:l]
D. stage 2:  /[stemkubtt]ail/ — [ku.brt] [('ku.br)ta:l] [ku.br.ta:l]
D. stage 3:  /[stemkubit]ail/ — [ku.brt] [('ky.br)ta:l] [ky.br.ta:l]
D. stage 4:  /[stemkybit]ail/ — [ku.brt] [('kw.br)tal] [ky.br.tal]
Attested form: feminal ['fer.minal] ‘pudendum muliebre’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemBemmen]a:R/ — [fer.men) [('Ber.me)nazl] [fer.me.na:l]
D. stage 2:  /[stemfeimen]a:l/ — [fez.men] [('fez.me)nazl] [fez.me.na:l]
D. stage 3:  /[stemfexmm]al/ — [fer.min] [('fer.mr)nal] [fer.mr.na:l]
D. stage 4:  /[stemfexmm]al/ — [fer.min] [('fer.mr)nal] [fer.mr.nal]

Attested form:

quadrantal [k%Va.'dran.tal] ‘(a liquid measure)’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

wlvlvlw)

Input

/[stemk™adrant]a:R/ —

]
/[stemk¥adrant]a:l/ —
/[stemkwadrant]a;]/ -
/[stemkwadl‘ant]a;]/ -

Stem Level

[kVa.drant]
[k"a.drant]
[k"a.drant]
[k"a.drant]

Word Level
[(‘k¥a.dran)ta:l]
[('kVa.dran)ta:l]
[k¥a('dran)ta:l]
[( kVad)('ran)tal]

Phrase Level

[k¥a.dran.ta:l]
[kVa.dran.ta:l]
[kVa.dran.ta:l]
[kVa.dran.tal]

Attested form:

Nouns in -ar

pulwinar [pyl.'wir.nar] ‘cushion’

Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stempulwim]a:R/ — [pul.wim] [('pul)( wir)na:r] [pul.wir.na:r]
D. stage 2:  /[stempulwim]amr/ — [pul.wim)] [('pul)( wir)na:r] [pul.wiz.na:r]
D. stage 3:  /[stempulwim]ar/ — [pul.wim] [( pyl)('wir)na:r] [pyl.wir.na:r]
D. stage 4:  /[stempylwim]ar/ — [pyl.wim] [( pyl)('wir)nar] [pyl.wir.nar]

Attested form: calcar [kal kar] ‘spur’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemkalk]a:R/ — [kalk] [('kal)kaur] [kal kazr]
D. stage 2:  /[stemkalk]air/ — [kalk] [('kal)ka:r] [kal.ka:r]
D. stage 3:  /[stemkalk]air/ — [kalk] [('kal)kar] [kal ka:r]
D. stage 4:  /[stemkalk]air/ — [kalk] [('kal)kar] [kal.kar]

Attested form:

exemplar [ek.'sem.plar] ‘copy’
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. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Stem Level
/[stemeksempl]a:R/ — [ek.sempl]
/[stemeksempl]air/ — [ek.sempl]
/[stemeksempl]air/ — [ek.sempl]
/[stemeksempl]arr/ — [ek.sempl]

Input

Word Level

[(‘ek)( sem)plair]
( sem)plazr]
(
(

[(‘ek)
[(ek)('sem)
[ ek)('sem)

plar]
plar]

Phrase Level
[ek.sem.pla:r]
[ek.sem.pla:r]
[ek.sem.pla:r]
[ek.sem.plar]

Attested form:

torcular ['tor.ky.lar] ‘winepress’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Input Stem Level
/[stemtorkul]a:R/ — [tor.kul]
/[stemtorkul]a:r/ — [tor.kul]
/lstemtorkyl]ar/ — [tor.kul]
/lstemtorkul]ar/ — [tor.kyl]

Word Level

[(‘tor.ku)lazr]
[(‘tor.ku)la:r]
[(‘tor.ky)lazr]
[( )

tor.ky)lar]

Phrase Level
[tor.ku.lar]
[tor.ku.lar]
[tor.ky.lar]
[tor.ky.lar]

Attested form:

lacunar [la.kuinar] ‘panelled ceiling’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Input Stem Level
/[stemlakumn]a:R/ — [la.kumn]

/[stemlakum]ar/ — [la.kun]
/[stemlakum]ar/ — [la.kum]
/[stemlakum]ar/ — [la.kum]

Word Level
[('la.kuz)nazr]
[('la.kuz)na:r]
[la('ku:)nar]
[la('kuz)nar]

Phrase Level
[la.kuz.na:r]
[la.kur.na:r]
[la.kur.nazr]
[la.kur.nar]

Attested form:

laquear ['la.k%e.ar] ‘panelled ceiling’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemlak¥e]a:R/ — [la.k"e] [(la.kvVe)ar] [la.kVe.ar]
D. stage 2:  /[stemlak™e]air/ — [la.k"e] [(la.kvVe)ar] [la.k%Ve.ar]
D. stage 3:  /[stemlak¥elair/ — [la.kVe] [('la.kVe)aur] [la.k%e.a:r]
D. stage 4:  /[stemlakVe]arxr/ — [la.k"e] [('la.k%Ve)ar] [la.k%Ve.ar]

Attested form: lupanar [lu.'pai.nar] ‘brothel’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemlupam]a:R/ — [lu.pam] [('lu.par)na:r] [lu.paz.na:r]
D. stage 2:  /[stemlupam]ar/ — [lu.pa:mn] [('lu.pa:)na:r] [lu.paz.na:r]
D. stage 3:  /[stemlupam]air/ — [lu.pa:n] [ly('paz)nazr] [ly.paz.na:r]
D. stage 4:  /[stemlvpam]ar/ — [ly.pam] [ly('paz)nar] [ly.paz.nar]

Attested form:

nubtlar [nuz.brlar] ‘barn’

D. stage 1:
D. stage 2:
D. stage 3:
D. stage 4:

Input Stem Level
/[stemnuibl]a:R/ — [nuz.bil]
/[stemnuibdl]air/ — [nuz.bil]
/[stemnubrl]air/ — [nuz.bil]
/[stemnuz bﬂ]a r/ — [nuz.bil]

Word Level

[(‘nu bI)laxr}
(s b)lar
[(‘nuz.br)la:r]
[(‘"muz.br)

' i lar]

Phrase Level
[nu:.brlar]
[nur.brlar]
[nu:.br.lar]
[nuz.br.lar]

Attested form:

Adjectives in -alis — no earlier [I]

naualis [na:.'warlis] ‘naval’

Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemnaiw]aiRis/ — [narw] [('nar)( wa)lis] [naz.waz.lis]
D. stage 2:  /[stemnaiw]a:Ris/ — [na:w] [('nax)( waz)lis] [na:z.waz.lis]
D. stage 3:  /[stemnaiw]ailis/ — [na:w] [( naz)(‘waz)lis] [nar.waz.lis]
D. stage 4:  /[stemnaiw]ailis/ — [na:w] [( nar)(‘war)lis] [nar.war.lis]



Attested form:

regalis [rer.'gazlis] ‘royal’

D. stage 1:
D. stage 2:
D. stage 3:
D. stage 4:

Input Stem Level =~ Word Level

/[stemreiglaiRis/ — [reg] [('rez)( ga:)lis]
/[stemre g]aIRIS/ — [re:g] [(‘ )( gai ) b]
[[stemrerglalis/ — [rexg] [(re:)(‘ga)ls]
/lstemrerglailis/ — [rexg] [(re:)(‘'gaz)ls]

Phrase Level
[rer.gar.lis]
[rer.gaz.lis]
[rer.gaz.lis]
[rer.gaz.lis]

Attested form:

hiemalis [h1.e.'maz.lis] ‘of winter’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemhiem]a:Ris/ — [hi.em)] [(‘hi.e)( maz)lis] [hi.e.maz.l1s]
D. stage 2:  /[stemhiem]a:Ris/ — [hi.em] [(‘hi.e)( ma:)lis] [hi.e.max.l1s]
D. stage 3:  /[stemhiem]a:lis/ — [hi.em] [( hr.e)('ma:)ls] [hr.e.maz.lis]
D. stage 4:  /[stemhiem]ailis/ — [hr.em] [( hr.e)('mar)ls] [hr.e.maz.lis]

Attested form: autumnalis [ay.tym.na:.lis] ‘of autumn’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemautumn]a:Ris/ — [au.tumn] [(‘au)( tum)( na:)lis) [au.tum.naz.lis]
D. stage 2: /[stemautumn]a:Ris/ — [au.tumn] [(‘au)( tum)( na:)lis] [au.tum.naz.lis]
D. stage 3:  /[stemautumn]azlis/ — [au.tumn] [(ay)( tym)('na)ls] [ay.tym.naz.lis]
D. stage 4:  /[stemavtymn]azlis/ — [ay.tymn] [( ay)( tym)('naz)lrs] [ay.tym.naz.lis]

Attested form:

Augustalis [ay.gus. tarlis] ‘rel. to Augustus’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Input Stem Level ~ Word Level
/[stemaugust]a:Ris/ — [au.gust] [(‘au)( gus)( taz)ls]
/[stemaugust]a:Ris/ — [au.gust] [(‘au.gus)( ta:)lis]
/[stemaugust]alis/ — [au.gust] [(ay)( gys)('tar)ls]
/stemavgust]ailis/ — [au.gyst] [(ay)( gys)('tar)ls]

Phrase Level
[au.gus.ta:.lis]
[au.gus.ta:.lis]
[ay.gys.taz.lis]
[av.gys.taz.lis]

Attested form:

Adjectives in -alis — intervening [r]
litoralis [lir.to.'rar.lis] ‘littoral’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemlittos]aiRis/ — [liz.tos] [('liz.to)( sa:)ris] [liz.to.zaz.r1s]
D. stage 2:  /[stemlittos]a:Ris/ — [liz tos] [('liz.to) ( ra:)lis] [liz.to.raz.lis)
D. stage 3:  /[stemlittor]alis/ — [liz.tor] [(lir.to)('ra:)ls] [liz.to.raz.lis)
D. stage 4:  /[stemlittor]alis/ — [liz.tor] [(lir.to)('ra:)ls] [liz.to.raz.lis]
Attested form: lateralis [la.te.'rarlis] ‘lateral’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemlates]aiRis/ — [la.tes] [('la.te)( sa:)ris] [la.te.zar.r1s]
D. stage 2:  /[stemlates]a:Ris/ — [la.tes] [('la.te)( ra:)ls] [la.te.ra:.lis]
D. stage 3:  /[stemlater]alis/ — [la.ter] [(la.te)('rar)ls] [la.te.ra:.lis]
D. stage 4:  /[stemlater]alis/ — [la.ter] [(la.te)('rar)ls] [la.te.ra:.lis]
Attested form: floralis [flo:.'ra:lis] ‘floral’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemPlos]aiRis/ — [$lozs] [(‘dlor)( sax)rs] [plor.zar.r1s]
D. stage 2:  /[stemPlos]aiRis/ — [lozs] [('floz)( ra:)ls] [floz.ra:.lis]
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D. stage 3:  /[stemfloir]ailis/ — [floxr] [( floz)('ra:)ls] [floz.ra:.lis]
D. stage 4:  /[stemfloir]ailis/ — [floxr] [( floz)('ra:)ls] [floz.ra:.lis]
Attested form: pluralis [plu:.'raz.lis] ‘manifold’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemplusja:Ris/ — [pluzs] [('plur)( sax)ris] [pluz.zaz.ris]
D. stage 2:  /[stemplusja:Ris/ — [pluzs] [('pluz)( ra:)ls] [plur.raz.lis]
D. stage 3:  /[stempluirjailis/ — [plur] [( pluz)('ra:)ls] [pluz.raz.lis]
D. stage 4:  /[stempluir]ailis/ — [plur] [( pluz)('ra:)ls] [pluz.raz.lis]
Adjectives in -alis — intervening non-coronal
Attested form: legalis [ler.'gaz.lis] ‘legal’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemleiglaiRis/ — [lerg] [('lez)( gai)ris] [ler.gar.ris]
D. stage 2:  /[stemleigla:Ris/ — [le:g] [('ler)( ga:)lis] [ler.gaz.lis]
D. stage 3:  /[stemleiglailis/ — [le:g] [(ler)('ga:)ls] [ler.gaz.lis]
D. stage 4:  /[stemlerglailis/ — [lerg] [(ler)('gax)ls] [ler.gaz.lis]
Attested form: fluuialis [fly.wi.'arlis] ‘riverine’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem$luwi]aiRis/ — [$lu.wri] [('$lu.wr)( ar)ris] [$plu.wr.arrs]
D. stage 2:  /[stem®Pluwi]a:Ris/ — [Plu.wi] [('flu.wr)( ar)lis] [flu.wr.azlis]
D. stage 3:  /[stemfluwi]alis/ — [flu.wi] [( fly.wr)(‘ar)ls] [fly.wr.azlis]
D. stage 4:  /[stemfluwi]alis/ — [fly.wi] [( fly.wr)('ar)ls] [fly.wr.azlis]

Attested form:

pluvialis [ply.wi.'arlis| ‘rainy’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

wlvlvlw)

Input Stem Level
/[stemplu.wijaiRis/ — [plu.wi]
/[stemplu.wijaiRis/ — [plu.wi]
/[stemplu.wijailis/ — [plu.wi]
[lstemply.-wilalis/ — [ply.wi]

Phrase Level
[plu.wr.az.ris)
[plu.wr.az.lis]
[ply.wr.a:.lis]
[ply.wr.a:.lis]

Attested form:

glacialis [gla.k1.'azlis| ‘icy’

Input Stem Level

Phrase Level

D. stage 1:  /[stem9la.kila:Ris/ — [gla.ki] [(‘gla.kr)( a)rs] [gla.kr.az.r1s]
D. stage 2:  /[stem9la.kija:Ris/ — [gla.ki] [(‘gla.kr)( a:)lis] [gla.kr.a:.lis]
D. stage 3:  /[stem9gla.ki]ailis/ — [gla.ki] [(gla.kr)('ar)lis] [gla.kr.az.lis]
D. stage 4:  /[stem9gla.ki]ailis/ — [gla.ki] [(gla.kr)('ar)ls] [gla.kr.az.lis]
Attested form: umbilicalis [ym.br.liz.'kaz.lis] ‘umbilical’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemomalizk]a:Ris/ —  [om.pa.litk]  [(‘om.da)( lir)( ka: [om.¢a.liz kaz.r1s]
D. stage 2:  /[stemomBalizk]a:Ris/ —  [om.fa.litk]  [(‘om.ba)( lir)( ka: [om.ba.lir.kaz.lis]
D. stage 3:  /[stemumbilizk]a:lis/ — [um.br.litk]  [( vm.br)( lit)('ka: [vm.br.liz.kaz.lis]
D. stage 4:  /[stemymbilizk]a:lis/ — [vm.br.lizk] [( ym.br)( lir)('ka: [vm.br.liz.kaz.lis]

Attested form:

Vulcanalis [wul.kar. naz.lis] ‘of Vulcan’

Input Stem Level
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Word Level

Phrase Level



D. stage 1:  /[stemwolkam]a:Ris/ — [wol.kain] [(‘'wol)( kaz)( nar)ris] [wol.kaz.naz.ris]
D. stage 2:  /[stemwolkam]a:Ris/ — [wol.kain] [(‘wol)( kaz)( naz)lis] [wol.kaz.naz.lis]
D. stage 3:  /[stemwulkam]a:lis/ — [wul.kam] [( wul)( kar)('na:)ls] [wul.kaz.naz.lis]
D. stage 4:  /[stemWylkam]ailis/ — [wul.kam] [( wul)( kar)('naz)ls] [wyl.kaz.naz.lis]
Attested form: cloacalis [klo.a:.'karlis] ‘of sewer’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemkloaik]aiRis/ — [kloz.ak] [('kloz)( ar)( ka:)rs] [klo:.arkar.ris]
D. stage 2:  /[stemkloaik]aiRis/ — [kloz.ak] [('kloz)( ar)( ka:)lis] [klo:.ar.kaz.lis]
D. stage 3:  /[stemkloak]alis/ — [klo.azk] [klo( az)('ka)lis] [klo.az.kaz.lis]
D. stage 4:  /[stemkloak]a:lis/ — [klo.ak] [klo( az)('ka)lis] [klo.az kaz.lis]
Attested form: Flauialis [flaz.wi.'arlis] ‘of Flavian priests’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem®PlarwiaiRis/ — [Plaz.wi] [(‘Plaz.wr)( ar)rs] [Plaz.wr.az.ris]
D. stage 2:  /[stem®PlarwilaiRis/ — [Plaz.wi] [('flaz.wr)( az)lis] [flaz.wr.azlis]
D. stage 3:  /[stemflarwi]ailis/ — [flaz.wi [( flaz.wr)(‘az)lis] [flaz.wr.az.lis]
D. stage 4:  /[stemflarwi]ailis/ — [flaz.wi [( flaz.wr)(‘az)lis] [flaz.wr.az.lis]
Attested form: glebalis [gle:.'baz.lis] ‘of clods’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem9le:blaiRis/ — [gle:b] [(‘gler)( bar)rs] [gler.bar.rs]
D. stage 2:  /[stemgletbla:Ris/ — [gletb] [(‘gler)( ba:)lis] [glex.baz.lis]
D. stage 3:  /[stem9glerblailis/ — [gletb] [( gler)(bar)ls] [glez.baz.lis]
D. stage 4:  /[stem9letblailis/ — [gle:b] [( gler)(bar)ls] [gler.baz.lis]
Attested form: localis [lo.kar.lis] ‘local’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemlok]a:Ris/ — [lok] [('lo.ka:)rs] [lo.kaz.ris]
D. stage 2:  /[stemlok]aiRis/ — [lok] [('lo.ka:)ls] [lo.kaz.lis]
D. stage 3:  /[stemlok]alis/ — [lok] [lo('kar)lis] [lo.ka:.lis]
D. stage 4:  /[stemlok]ailis/ — [lok] [lo('kar)ls] [lo.ka:.lis]
Attested form: fulminalis [ful.mi. narlis] ‘projectile’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemPulgmen]aiRis/ —  [dul.gmen]  [(‘dul.gme)( na:)rs] [$ul.gme.naz.r1s]
D. stage 2:  /[stemPulmen]a:Ris/ — [$ul.men] [('ful.me)( na)ls] [ful.me.naz.lis]
D. stage 3:  /[stemfulmm]alis/ — [ful.mm] [( ful.mr)('na:)ls] [fyl.mr.na:.lis]
D. stage 4:  /[stemfylmm]alis/ — [ful.mm] [( ful.mr)('na:)ls] [fyl.mr.na:.lis]

Attested form:

Adjectives in -alis — intervening

liberalis [l1.be.'raz.lis] ‘gentlemanly’

[r] and non-coronal

. stage 1:
. stage 2:
. stage 3:
. stage 4:

viviviw

Input Stem Level
/[stemlerfer]a:Ris/ — [ler.fer]
/[stemlerver]aiRis/ — [ler.ver]
/[stemluber]ailis/ — [liz.ber]
/[stemlizber]ailis/ — [liz.ber]

Word Level

[('ler.0e) ( ra:)lis]
[('liz.be)( raz)ls]
[(liz.be)('raz)lis]
[(liz.be)('raz)lis]

Phrase Level
[ler.de.raz.lis]
[liz.be.raz.lis]
[liz.be.raz.lis]
[liz.be.raz.lis]
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Attested form:

larualis [lair.'warlis] ‘ghostly’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

Joog

Input Stem Level
/[stemlazrw]a:Ris/ — [la:rw]
/[stemlazrw]aiRis/ — [la:rw]
/[stemlairwlalis/ — [larw]
[lstemlazry] lazrw]

stemlarwlalis/ — larrw

Word Level

[('lar)( waz)ls]
[("lazr) ( wa)lis]
[(lar) ("wa)Tis]
[lar('waz)lis]

Phrase Level
[larr.waz.lis]
[larr.waz.lis]
[lazr.waz.lis]
[lar.wa:.lis]

Attested form:

latrocinalis [la.tror.kr.nar.lis| ‘of thieves’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

lvlvlw)

Input Stem Level
/[stemlatrotkm]a:Ris/ —  [la.tror.km]
/[stemlatrotkm]aiRis/ —  [la.tror.kin]
/[stemlatrozkin]alis/ — [la.troz.kimn]
/[stemlatrozkin]alis/ — [la.tro:.kim]

Word Level
[('la.tror)ki( na:)lis
[('la.tro:)ki( na:)h
[la( troz.kr)('naz)l
[(lat)( ror.ki)('n

]
J
]
I

az)lis]

Phrase Level
[la.tror.kr.naz.lis
[la.tror.krnaz.lis
[la.tror.kr.narlr

[la.tror.kr.narlis

Attested form:

sepulcralis [se.pyl.'kraz.lis] ‘sepulchral’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlvlvlw)

Input Stem Level
/[stemsepulkr]a:Ris/ — [se.pulkr]
/[stemsepulkr]a:Ris/ — [se.pulkr]
/[stemsepulkr]alis/ — [se.pulkr]
/[stemsepulkr]alis/ — [se.pylkr]

Word Level

[(‘se.pul) ( kraz)lis]
[(‘se.pul)( kra:)lis]
[se( pyl)(‘kraz)lis]
[se( pul)(kra:)ls]

Phrase Level
[se.pul.kra:.lis]
[se.pul.kra:.lis]
[se.pyl.kraz.lis]
[se.pyl.kraz.lis]

Attested form:

fulguralis [ful.gu.'rarlis] ‘of lightning’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

lvlvlw)

Input Stem Level
/[stemdulgur]a:Ris/ — [$pul.gur]
/lstemPulgur]a:Ris/ — [$ul.gur]
/[stemfulgyr]ailis/ — [ful.gur]
/[stemfvlgur]ailis/ — [ful.gyr]

Word Level

[(Gul.gu)( ra
[('ful.gu)( ra:
[(fyl.gy)(ra:
[(ful.gy)(Ta:

)lis]
)is]
)lis]
Jlis]

I
1S

Phrase Level
[pul.gu.raz.lis]
[ful.gu.ra:.lis]
[ful.gy.ra:.lis]
[ful.gy.ra:.lis]

Attested form:

Adjectives in -aris — intervening [r] and non-coronal

consularis [kon.sy.'laz.ris| ‘consular’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

viviviw

Input Stem Level
/[stemkonsol]a:Ris/ — [kon.sol]
/[stemkonsol]a:Ris/ — [kon.sol]
/lstemkonsyl]airis/ — [kon.syl]
/[stemkonsyl]airis/ — [kon.syl]

Word Level

Phrase Level
[kon.so.lazr.rs]
[kon.so.laz.ris]
[kon.sy.laz.r1s]
[ s]

IS
I
kon.sy.lar.r1s

Attested form:

popularis [po.py.'laz.ris] ‘popular’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

viviviw

Input Stem Level
/[stempopol]aiRis/ — [po.pol]
/[stempopol]aiRis/ — [po.pol]
/stempopyl]amris/ — [po-pyl]
/lstempopyljazris/ — [po-pyl]

Word Level

[(‘po.po)( la)ris
[('po.po)(laz)rs
[(po.py)(lar)ris
[( )(laz)rr

po.py 18

]
]
]
]

al
al
al

Phrase Level
[po.po.laz.ris]
[po.po.laz.ris]
[po.py.laz.ris]
[po.py.laz.ris]

Attested form:

militaris [mulr.'tarris] ‘military’

D. stage 1:
D. stage 2:
D. stage 3:

Input Stem Level
/[stemmilet]a:Ris/ — [mr.let]
/[stemmilet]a:Ris/ — [mi.let]
/lstemmulrt]airis/ — [m1.1rt]
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Word Level
[(‘'mr.le)( tar)rs]

[(‘mr.le)( tar)ris]
[(mrlp)(‘taz)ris]

Phrase Level
[mrle.taz.ris)
[mi.le.taz.ris]
[mr.lr.tar.r1s]



D. stage 4:  /[stemmulit]airis/ — [mur.lit) [( m1.li)('ta:)rs] [mr.li.taz.rs]
Attested form: lunaris [lur.'naz.ris| ‘lunar’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemlum]a:Ris/ — [luzn] [('luz)( naz)ris] [luz.naz.ris]
D. stage 2:  /[stemlum]a:Ris/ — [lun] [('luz)( naz)ris] [luz.na:.ris]
D. stage 3:  /[stemlum]airis/ — [lun] [(lur)('na:)rs] [luz.naz.rs]
D. stage 4:  /[stemlum]airis/ — [lun] [(lur)('na:)ris] [luzr.naz.rs]

Attested form:

stellaris [stel.'lar.ris] ‘stellar’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Stem Level
/lstemsterl]a:Ris/ — [sterl]

/[stemsterl]a:Ris/ — [sterl]
/[stemstell]airis/ — [stel:]
/[stemstell]airis/ — [stel:]

Input

Word Level
[(‘ster)( laz)ris]
[(‘stel)( lar)ris
[( stel)('lax)ris
[ stel)(las)

stel) ('

[l Yl el

Phrase Level
[ster.laz.ris]

[stel.laz.rs]
[stel.lar.rs]
[stel.laz.rs]

Attested form:

Saliaris [sa.lr.'arrs] ‘of Salian priests’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Input Stem Level
/lstemsalijazRis/ — [sa.li]
/lstemsalijaiRis/ — [sa.li]
/[stemsalilairis/ — [sa.l1]
/[stemsalijars/ — [sa.l1]

Word Level
[(‘sa.lr)( ar)ris

Phrase Level
[sa.lr.arrs]
[sa.lr.arrs]
[sa.lr.az.r1s]
[sa.lr.azris]

Attested form:

Problematic forms

palmaris [pal. maz.ris] ‘of palms’

Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stempalm]a:Ris/ — [palm] [('pal)( ma:)ris] [pal.maz.r1s]
D. stage 2:  /[stempalm]amris/ — [palm] [(‘'pal)( mazx)rs] [pal.maz.ris]
D. stage 3:  /[stempalm]airis/ — [palm] [( pal)('ma:)rs] [pal.ma:.r1s]
D. stage 4:  /[stempalm]airis/ — [palm] [( pal)('ma:)ris] [pal.ma:.r1s]
Attested form: wulgaris [wul.'gaz.ris| ‘vulgar’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemwulg]a:Ris/ — [wulg] [(‘wul)( ga)rs] [wul.gaz.r1s]
D. stage 2:  /[stemwulglairis/ — [wulg] [(‘wul)( ga)ris] [wul.gar.ris]
D. stage 3:  /[stemwulglaris/ — [wulg] [( wul)('ga)rs] [wul.gar.rs]
D. stage 4:  /[stemWvlglaris/ — [wulg] [(wul)('gar)rs] [wul.gar.rs]
Attested form: aquilonalis [a.kV1.lo:. ma:.lis] ‘northern’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemak™ilom]alis/ — [a.k"rlom]  [(‘a.k™1)(lor)( na: [a.k"1.]lor.naz.lis]
D. stage 2:  /[stemak"ilom]alis/ — [a.k"lom]  [(‘a.k™1)(lo:)( na: [a.k"1.lornaz.lis]
D. stage 3:  /[stemak™ilom]alis/ — [ak"rlom]  [(ak¥1)(lo:)('na: [a.k¥1.loz.nazlis]
D. stage 4:  /[stemak™ilom]alis/ — [ak"rlom]  [(ak¥1)(lo:)('na: [a.k¥1.lor.nazlis]
Attested form: liminaris [liz.mr. naz.ris] ‘of lintel’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemliimen]a:Ris/ — [liz.men] [('liz.me)( na:)ris] [liz.me.naz.ris]
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D. stage 2:
D. stage 3:
D. stage 4:

/[stemlixmen]aZI‘IS/ —
/[stemlizmm]azrss/ —
/[stemh:m}n]alrls/ —

[liz.men]
(liz.min]
(liz.min]

[('liz.me)( na:)ris]
[( liz.mr)('naz)ris]
[( liz.mr)('naz)ris]

[liz.me.naz.r1s]
[liz.mr.naz.ris]
[liz.mr.na:.ris]

Attested form:

coquinaris [ko.kVir. mar.ris| ‘of kitchen’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

lvlvlw)

Input Stem Level
/[stemkok¥im]amris/ — [ko.k"¥imn]
/[stemkok™im]amrs/ — [ko.k¥im]
/[stemkok™im]airis/ — [ko.k¥im]
/[stemkok“im]airis/ — [ko.k"im]

Word Level

[('ko.k%iz)( na)ris]
[(ko.k™ir) (naz)rrs]
[ko( k"iz)('naz)r1s]
[ko( k"iz)('naz)ris]

Phrase Level
[ko.k%ir.naz.
[ko.k™irnaz.
[ko.k¥irnaz.
[ko.k¥irnaz.

Attested form:

Palatualis [pa.Jaity.'ailis] ‘(a feast)’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stempalaztulaiis/ — [pa.la:.tu] [(‘pa.dar)tu( a:)ls] [pa.laz.tu.azlis]
D. stage 2:  /[stempalartu]alis/ — [pa.laz.tu] [('pa.Jaz)tu( a:)ls] [pa.lartu.a:lis)
D. stage 3:  /[stempalaitulalis/ — [pa.lar.tu] [pa(larty)(‘a:)ls] [pa.laz.ty.a:ls]
D. stage 4:  /[stempalaitylalis/ — [pa.la:.ty] [pa( larty)(‘a:)ls] [pa.laz.ty.a:ls]
Attested form: letalis [le:.'taz.lis] ‘lethal’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemlert]atlis/ — [lext] [('lex)( tax)ls] [lex.tar.lis]
D. stage 2:  /[stemlert]alis/ — [le:t] [('lez)( ta:)lis] [ler.taz.lis)
D. stage 3:  /[stemlert]alis/ — [let] [(ler)('tar)lis] [ler.tarlis]
D. stage 4:  /[stemlert]alis/ — [lezt] [(ler)('tar)ls] [ler.tar.lis]
Attested form: Latialis [la.tr.'a:lis] ‘of Latium’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemla.ti]ailis/ — [la.t1] [('la.tr)( a1)ls] [la.tr.az.lis]
D. stage 2:  /[stemla.tijalis/ — [la.t1] [('la.t1)( ar)lis] [la.tr.azlis]
D. stage 3:  /[stemla.ti]alis/ — (la.t1] [(la.tr)(‘az)lis] [la.tr.az.lis]
D. stage 4:  /[stemla.ti]alis/ — [la.t1] [(la.tr)(‘az)lis] [la.t1.az.lis]
Attested form: Latiaris [la.tr.'azris] ‘of Latium’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemla.tijaiRis/ — [la.t1] [('la.tr)( ai)ris] [la.tr.arrs]
D. stage 2:  /[stemla.tija:Ris/ — [la.tr] [('la.tr)( az)ris] [la.tr.az.ris]
D. stage 3:  /[stemla.ti]aris/ — [la.ty] [(la.tr)(‘az)r1s] [la.tr.az.ris]
D. stage 4:  /[stemla.ti]amris/ — [la.tr] [(la.tr)(‘az)ris] [la.tr.az.ris]
Rhotacism
Attested form: soror ['so.ror] ‘sister.NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemswe.soir]/ — [swe.sorr] [(‘'swe.sorr)] [swe.zoir]
D. stage 2:  /[stemso.sor]/ — [so.soir] [('so.roir)] [so.rour]
D. stage 3:  /[stemso.sor]/ — [so.rour] [('so.roir)] [so.ro:r]
D. stage 4:  /[stemso.roir]/ — [so.ro:r] [(‘'so.ror)] [so.ror]

Attested form:

flos [flozs] ‘flower.NOM.SG’
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Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stem®los]/ — [Plozs] [(‘Plozs)] [$lo:s]
D. stage 2:  /[stem®los]/ — [Plozs] [('flos)] [flozs]
D. stage 3:  /[stemflos]/ — [flo:s] [('flos)] [flozs]
D. stage 4:  /[stemflos]/ — [flozs] [(‘flozs)] [flozs]
Attested form: floris ['flor.ris] ‘lower.GEN.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemPlosi]s/ — [Plor.si] [('Plor)sis] [Plor.z1s]
D. stage 2:  /[stem®Plost]s/ — [Ploz.s1] [(‘'floz)ris] [floz.r1s]
D. stage 3:  /[stemflost]s/ — (floz.r1] [(‘'floz)r1s] [floz.r1s]
D. stage 4:  /[stemfloirals/ — (floz.r1] [(‘'floz)r1s] [floz.r1s]
Attested form: rus [rus] ‘countryside.NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemruis]/ — [ruzs] [(‘ruzs)] [ruzs]
D. stage 2:  /[stemruis]/ — [ruzs] [(‘ruzs)] [ruzs]
D. stage 3:  /[stemruwis]/ — [ruzs] [(‘ruzs)] [ru:s]
D. stage 4:  /[stemruis]/ — [ruzs] [(‘rus)] [ru:s]

Attested form:

ruris ['rurris] ‘countryside.GEN.SG’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemruisi]s/ — [ruz.si] [('Tuz)sis) [ruz.zs]
D. stage 2:  /[stemruisi]s/ — [ruz.si] [(‘Tuz)ris) [ruz.ris]
D. stage 3:  /[stemruisils/ — [rur.ri] [(‘rur)ris] [ruz.r1s]
D. stage 4:  /[stemruirils/ — [rur.ri] [(‘rur)rs] [ruz.r1s]
Attested form: funeris ['furne.ris| ‘tuneral.GEN.SG’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemBuinest]s/ — [Bur.ne.s1] [(‘Ouz.ne)sis] [Bur.ne.zis]
D. stage 2:  /[stemfumesi]s/ — [fur.ne.si] [('fur.ne)ris] [fur.ne.ris]
D. stage 3:  /[stemfumeri]s/ — [fuz.ne.r1] [(‘fuz.ne)rs] [fuz.ne.ris]
D. stage 4:  /[stemfumeri|s/ — [fuz.ne.r1] [(‘fuz.ne)rs] [fuz.ne.rs]
Attested form: funestus [fu:.'nes.tus] ‘funereal. NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stembBunesto]s/ — [burnes.to]  [('Ouz)( nes)tos] [6uz.nes.tos]
D. stage 2:  /[stemfumesto]s/ — [furnes.to]  [('fur.nes)tos] [fuz.nes.tos]
D. stage 3:  /[stemfumestyls/ — [furnes.ty]  [( fuz)('nes)tys] [fuz.nes.tys]
D. stage 4:  /[stemfumestyls/ — [furnes.ty]  [( fur)('nes)tys] [fuz.nes.tys]

Attested form:

gessi ['ges.siz] ‘undertake.1SG.PRF’

. stage 1:
. stage 2:
. stage 3:
. stage 4:

vlviviw

Input
/[stemgess
/[stemgess
/[stemgess
/l

stemgess

[Tl Nl Tl i

Stem Level
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Word Level
[('ges)si:]

[(‘ges.sit)]
[(‘ges)si:]
[( ]

'ges)si

Phrase Level



Attested form:

missum ['mis.sum| ‘send-PRF.PTCP.M.ACC’

Input Stem Level =~ Word Level Phrase Level
D. stage 11 /[stemmitsolm/ — [mut.so] [('mis)som] [muis.som]
D. stage 2:  /[stemmissolm/ — [mus.so] [(‘'mis.som)] [mis.som]
D. stage 3:  /[stemmissujm/ — [mis.su] [(‘'mis)sym)] [mis.sym)]
D. stage 4:  /[stemmissylm/ — [mis.sy] [('mis)sym] [mis.sym)]
Attested form: causa ['cau.sa] ‘cause-NOM-ACC.F’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemkaussa]/ — [kaus.sa] [('kaus)sa] [kaus.sa]
D. stage 2:  /[stemkaussa]/ — [kaus.sa] [('kaus)sa] [kaus.sa]
D. stage 3:  /[stemkaussa]/ — [kaus.sa] [('kays)sal [kays.sal
D. stage 4:  /[stemkaussa]/ — [kaus.sa) [('kays)sal [kays.sal

Attested form:

desilio [de.'srlr.o:] ‘jump down-.1SG.PRES’

Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /de[stemsalijor/ — [sa.li] [(‘de.sa)lr.ox] [de.za.lr.o0z]
D. stage 2:  /de[stemsalijor/ — [sa.li] [(‘de.ra)lr.ox] [de.ra.li.o]
D. stage 3:  /de[stemstli]or/ — [st.1i] [de('st.lr)o1] [de.stl1.o]
D. stage 4:  /de[stemsilijor/ — [s1.11] [de('st.lr)o] [de.stl1.0]
Attested form: nisi ['ni.siz] ‘unless’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /ni[gemsiz]/ — [siz] [('nrsit)] [nr.zi:]
D. stage 2:  /ni[stemsit]/ — [siz] [('nrri)] [nr.riz]
D. stage 3:  /ni[siemsiz]/ — [siz] [(‘nr.sit)] [nr.si:]
D. stage 4:  /ni[semsiz]/ — [siz] [(‘nrsiz)] [nr.si:]
Attested form: dirimo ['drrrmo:] ‘take apart’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /dis[stemem]or/ — [em] [(‘dr.se)mo:] [dr.ze.mox]
D. stage 2: /dis[stemem]o:/ — [em] [(‘dr.re)mo:] [dr.re.mo:]
D. stage 3:  /dir[stemim]or/ — [1m] [(‘dr.rr)moz] [dr.rr.mox]
D. stage 4:  /dir[stemim]o:/ — [1m] [(' dI r1)mo:| [dr.r.moz]
Attested form: miser ['mr.ser] ‘wretched’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemmuiserols/ — [mur.se.ro] [(‘'mi.se)ros] [mr.ze.ros]
D. stage 2:  /[stemmuiserols/ — [mr.se.ro] [(‘'mr.re)ros] [mr.re.ros]
D. stage 3:  /[stemmuiser]/ — (mr.ser] [(‘'mi.ser)] [mr.ser]
D. stage 4:  /[stemmuiser]/ — (mr.ser] [(‘'mi.ser)] [mr.ser]
Attested form: basis ['ba.sis] ‘pedestal’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:
D. stage 2:
D. stage 3:
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D. stage 4:  /[stembasi]s/ — [ba.si] [('ba.sis)] [ba.s1s]
Attested form: cisium ['kisr.um] ‘cabriolet’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:
D. stage 2:
D. stage 3:
D. stage 4:  /[stemkisigjm/ — [kr.s1.y] [('ki.s1)um] [ki.sr.um]
Attested form: caesaries [kae.'sa.rr.eis] ‘luxuriant hair’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemkarsarie:]s/ — [karsa.rre:]  [('kar)( sa.rr)e:s] [kar.za.r1.e:s]
D. stage 2:  /[stemkaesarier]s/ — [kae.sa.rre:]  [('kae)( ra.rr)e:s] [kae.ra.ri.e:s]
D. stage 3:  /[stemkaesarie:]s/ — [kae.sarr.e:] [( kae)('sa.r1)ezs] [kae.sa.r1.€:s]
D. stage 4:  /[stemkaesarie:]s/ — [kae.sa.rr.er]  [( kae)('sa.r1)e:s] [kae.sa.r1.e:s]
Attested form: honos [ho.no:s] ‘honour-NOM.SG’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemhono:s]/ — [ho.no:s] [('ho.no:s)] [ho.no:s]
D. stage 2:  /[stemhono:s]/ — [ho.nos] [('ho.nos)] [ho.no:s]
D. stage 3:  /[stemhono:s]/ — [ho.nos] [(‘'ho.nos)] [ho.no:s]
D. stage 4:  /[stemhono:s]/ — [ho.no:s] [('ho.no:s)] [ho.no:s]
Attested form: honor [ho.nor] ‘honour-NOM.sG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemhono:s]/ — [ho.no:s] [('ho.no:s)] [ho.no:s]
D. stage 2:  /[stemhono:s]/ — [ho.nos] [('ho.no:s)] [ho.no:s]
D. stage 3:  /[stemhono:s]/ — [ho.nos] [(‘'ho.nos)] [ho.no:s]
D. stage 4:  /[stemhonor]/ — [ho.nor] [('ho.nor)] [ho.nor]
Attested form: honoris [ho.'no:.rs] ‘honour-GEN.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemhonozsi]s/ — [ho.no:.si] [('ho.no:)sis] [ho.no:.z1s]
D. stage 2:  /[stemhonozsi]s/ — [ho.no:.si] [('ho.no:)ris] [ho.nor.r1s]
D. stage 3:  /[stemhonost]s/ — (ho.noz.r1] [ho('no:)ris] [ho.nor.r1s]
D. stage 4:  /[stemhonoiri]s/ — [ho.no:.r1] [ho('no:)ris] [ho.nor.r1s]
Attested form: labos ['la.bos] ‘work-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemlados]/ — [la.dos] [('la.dors)] [la.Bos]
D. stage 2:  /[stemlafois]/ — [la.Bozs] [(1la.bo:s)] [la.bos]
D. stage 3:  /[stemlabois]/ — [la.bo:s] [('la.bozs)] [la.bos]
D. stage 4:  /[stemlabois]/ — [la.bo:s] [('la.bozs)] [la.bo:s]
Attested form: labor [la.bor| ‘work-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemlados]/ — [la.dos] [('la.dors)] [la.Bos]
D. stage 2:  /[stemlafors]/ — [la.Bozs] [('la.bo:s)] [la.bos]
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D. stage 3:  /[stemlabois]/ — [la.bos] [(la.bos)] [la.bo:s]
D. stage 4:  /[stemlaborr]/ — [la.bor] [('la.bor)] [la.bor]
Attested form: laboris [la.'bor.ris] ‘work-GEN.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemladorsi]s/ — [la.dor.s1] [('la.dor)sts] [la.Bo:.z1s]
D. stage 2:  /[stemlaforsi]s/ — [la.Bor.si] [('la.bor)ris] [la.bor.r1s]
D. stage 3:  /[stemlabozsi|s/ — [la.bor.r1] [la("bor)ris] [la.bor.rs]
D. stage 4:  /[stemlaborri]s/ — [la.bor.r1] [la("bor)ris] [la.bor.rs]
Attested form: laborare [la.bo.rar.re] ‘work-INF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemladosai]se/ — [la.do.sa:] [('la.do)( saz)se] [la.Bo.za:.ze]
D. stage 2:  /[stemlafosai]se/ — [la.Bo.sa:] [('la.bo)( raz)re] [la.bo.ra:.re]
D. stage 3:  /[stemlabosai]re/ — [la.bo.ra:] [(la.bo)('rar)re] [la.bo.ra:.re]
D. stage 4:  /[stemlaborailre/ — [la.bo.ra:] [(la.bo)('rar)re] [la.bo.raz.re]
Attested form: flere ['fler.re] ‘weep-INF’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemflet]se/ — [fle:] [('flez)se] [fle:.ze]
D. stage 2:  /[stemflet]se/ — [fle:] [(‘fler)re] [flex.re]
D. stage 3:  /[stemflet]re/ — flez] [('fler)re] [fler.re]
D. stage 4:  /[stemflet]re/ — [fle:] [('flez)re] [fler.re]
Attested form: uenire [we.'niv.re] ‘come-INF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemwenii]se/ — [we.ni] [('we.niz)se] [we.ni:.ze]
D. stage 2:  /[stemWenii]se/ — [we.ni:] [(‘we.niz)re] [we.niz.re]
D. stage 3:  /[stemWweniJre/ — [we.niz] [we('nir)re] [we.niz.re]
D. stage 4:  /[stemWenitre/ — [we.niz] [we('nir)re] [we.nir.re]
Attested form: esse ['es.se| ‘come-INF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemes]se/ — [es] [(‘es)se] [es.se]
D. stage 2:  /[stemes]se/ — [es [(‘es.se)] [es.se]
D. stage 3:  /[stemes]se/ — [es] [(‘es)se] [es.se]
D. stage 4:  /[stemes]se/ — [es] [(‘es)se] [es.se]
Attested form: welle ['uel.le] ‘wish-INF’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemwel]se/ — [wel] [('wel)se] [wel.se]
D. stage 2:  /[stemwel]se/ — [wel] [(‘wel)le] [wel.le]
D. stage 3:  /[stemwellle/ — [wel] [(‘wel)le] [wel.le]
D. stage 4:  /[stemwellle/ — [wel] [(‘'wel)le] [wel.le]
Attested form: ararum [ar.'rar.rum] ‘altar-GEN.PL’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemasa:]som/ — [az.sa:] [(‘az)( sa:)som)] [az.zaz.zom]
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D. stage 2:  /[stemasaz]som/ — [ar.sal] [(‘ar)( raz)rom] [ar.raz.rom]
D. stage 3:  /[stemairailrom/ — [arra] [(ar)('rar)rym] [arrarrym]
D. stage 4:  /[stemairalrym/ — [arra] [(ar)('ran)rym] [ar.rarrym]
Attested form: annorum [an.'nor.rum] ‘year-GEN.PL’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemannolom/ — [an.no] [(‘an)nom] [an.noim)]
D. stage 2:  /[stemannolom/ — [an.no] [('an)nomm] [an.nom]
D. stage 3:  /[stemanno:|rym/ — [an.noz) [(an)('no:)rym] [an.nor.rym]
D. stage 4:  /[stemannozjrym/ — [an.no:) [(an)('nor)rym] [an.nor.rym]
Attested form: rerum 'rer.rum] ‘matter-GEN.PL’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemrei]som/ — [re1] [(‘rer)som] [rer.zom]
D. stage 2:  /[stemrei]som/ — [re:] [('rez)rom] [rez.rom]
D. stage 3:  /[stemreijtom/ — [re:] [('rer)rym] [rer.rym)]
D. stage 4:  /[stemre:rovm/ — [re:] [(‘rer)rym] [rer.rum)]
IE voiced aspirates
Attested form: frater ['fra:.ter] ‘brother-NOoMm.sG’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stemPraster]/ — [Pra:.ter] [(‘Praz)ter] [fra:.ter]
D. stage 2:  /[stem$raster]/ — [Pra:.ter] [('fra)ter] [fra:.ter]
D. stage 3:  /[stemfrater]/ — [fra.ter] [('fra)ter] [fra:.ter]
D. stage 4:  /[stemfrater]/ — [fraz.ter] [(‘fraz)ter] [fra:.ter]
Attested form: fumus ['fur.mys] ‘smoke-NOM.SG’
Input Stem Level  Word Level Phrase Level
D. stage 1:  /[stembumols/ — [6uz.mo] [('0uz)mos] [Ouz.mos]
D. stage 2:  /[stemfuimols/ — [fuz.mo] [(‘fur)mos] [fuz.mos]
D. stage 3:  /[stemfuimyls/ — [fur.my] [(‘fur)muys] [fuz.muys]
D. stage 4:  /[stemfuimyls/ — [fur.my] [(‘fur)mus] [fuz.mus]
Attested form: formus ['for.mus] ‘warm-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemx™ormols/ — [x¥or.mo] [('xVor)mos] [xVor.mos]
D. stage 2:  /[stemx"ormols/ — [xVor.mo] [('for)mos] [for.mos]
D. stage 3:  /[stemformuyls/ — [for.my] [(‘for)mys] [for.mys]
D. stage 4:  /[stemformuyls/ — [for.my] [(‘for)muys] [for.mys]
Attested form: gramen ['grai.men] ‘grass-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemxraimen]/ — [xraz.men] [('xraz)men] [xraz.men]
D. stage 2:  /[stemyrammen]/ — [yraz.men] [(‘'graz)men] [graz.men]
D. stage 3:  /[stemgraimen]/ — [graz.men] [(‘'graz)men] [gra:.men]
D. stage 4:  /[stemgraimen]/ — [gra:.men] [(‘gra:)men] [graz.men]

Attested form:

holus [ho.lus] ‘green vegetable-NOM.SG’
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Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemxelo]s/ — [xe.lo] [('xe.los)] [xe.los]
D. stage 2:  /[stemxolo]s/ — [x0.10] [('ho.los)] [ho.los]
D. stage 3:  /[stemholy]s/ — [ho.ly] [('ho.lys)] [ho.lys]
D. stage 4:  /[stemholy]s/ — [ho.ly] [('ho.lys)] [ho.lys]
Attested form: nebula [ne.by.la:] ‘cloud-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemnedella/ — [ne.del] [('me.Pe)la] [ne.fBe.la]
D. stage 2:  /[stemnePella/ — [ne.fel] [(‘'ne.be)la] [ne.be.la]
D. stage 3:  /[stemnebylla/ — [ne.byl] [(‘'ne.by)la] [ne.by.la]
D. stage 4:  /[stemnebylla/ — [ne.byl] [(‘'ne.by)la] [ne.by.la)
Attested form: widua ['wi.dy.a:] ‘widow-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemwiBula/ — [wr.0u] [(‘wr.Bu)a) [wr.du.a]
D. stage 2:  /[stemWidula/ — [wr.8u] [(‘wr.du)a] [wr.du.a]
D. stage 3:  /[stemwidvla/ — (wr.dy] [(‘wi.dy)a] [wi.dy.a]
D. stage 4:  /[stemwidyla/ — [wr.dy] [(‘wi.dy)a] [wi.dy.a]
Attested form: ruber [ry.ber] ‘red-NOM.SG’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemrubro]s/ — [ru.fro] [('ru.Bros)] [ru.fros]
D. stage 2:  /[stemruver]/ — [ru.ver] [('ru.ber)] [ru.ber]
D. stage 3:  /[stemruber]/ — [ru.ber] [('ry.ber)] [ry.ber]
D. stage 4:  /[stemruber]/ — [ry.ber] [('ry.ber)] [ru.ber]
Attested form: uerbum ['wer.bym]| ‘word-NOM.SG’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemwerbolm/ — [wer.00] [('wer)Bom] [wer.0om]
D. stage 2:  /[stemwWervolm/ — [wer.vo] [(‘wer)bom] [wer.bom]
D. stage 3:  /[stemWerbyjm/ — [wer.by] [(‘wer)bym)] [wer.bym)]
D. stage 4:  /[stemWerbyjm/ — [wer.by] [(‘wer)bym] [wer.bym)]
Attested form: aestus ['as.tus] ‘heat-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemarBtu]s/ — [a16.tu] [(‘a1B)tus] [a16.tus]
D. stage 2:  /[stemaebtu]s/ — [ae.tu] [(‘aes)tus] [aes.tus]
D. stage 3:  /[stemaestu]s/ — [aes.tu] [(‘aes)tys] [aes.tys]
D. stage 4:  /[stemaestuls/ — [aes.tu] [(‘aes)tys] [aes. tus}
Attested form: niz ['niks] ‘snow-NOM.SG’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemnix%]s/ — [nx") [(‘'nx"s)] [nix"s]
D. stage 2:  /[stemnix]s/ — [nix] [('niks)] [niks]
D. stage 3:  /[stemnik]s/ — [nik] [('niks)] [niks]
D. stage 4:  /[stemnik]s/ — [nik] [('niks)] [niks]



Attested form:

nawis [nr.wis| ‘snow-GEN.SG’

Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemnix"i]s/ — [nr.x"1] [(‘'n1.x"1s)] [nr.y"is]
D. stage 2:  /[stemniwi]s/ — [nr.wi] [(‘'nr.wis)] [nr.wis]
D. stage 3:  /[stemnIwi]s/ — [nr.wi] [(‘nr.wis)] [nr.wis]
D. stage 4:  /[stemnIwils/ — (nr.wi] [(‘'nr.wis)] [nr.wis]
Attested form: ninguit [niy.gVit] ‘snow-3sG.PRES’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemnmx¥]it/ — [nigx™) [('mg)x™Vit] [y xVit]
D. stage 2:  /[stemnyy™¥]it/ — [nigy™] [('my)g¥it] [ny.g¥Vit]
D. stage 3:  /[stemnmg™]it/ — [nmg"] [(mm)g™rt] [nm.g*1t]
D. stage 4:  /[stemnig™ it/ — [nmg"] [(nm)g™1t] [n1.g™1t]
Attested form: mingit ['mm.grt] ‘urinate-3sG.PRES’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemmmx]it/ — [miyx] [(‘'muy)xrt] [miy.x1t]
D. stage 2:  /[stemmigy]it/ — [miyy] [(‘'miy)grt] [my.grt]
D. stage 3:  /[stemmmg]tt/ — [mmg] [(‘mm)grt] [miy.grt]
D. stage 4:  /[stemmmg]it/ — [mmyg] [(‘mm)grt] [mm.grt]
Attested form: mictus ['mik.tys] ‘urinate-PRF.PTCP-NOM.SG.M’
Input Stem Level ~ Word Level Phrase Level
D. stage 1:  /[stemmixto]s/ — [mix.to] [(‘'mix)tos] [mix.tos]
D. stage 2:  /[stemmixto]s/ — [mix.to] [(‘'mik)tos] [mik.tos]
D. stage 3:  /[stemmikty]s/ — [mirk.ty] [(‘'mik)tys] [mik.tys]
D. stage 4:  /[stemmikty]s/ — (mik.ty] [('mik)tys] [mik.tys]
Attested form: wehit ['we.hit] ‘convey-3SG.PRES’
Input Stem Level =~ Word Level Phrase Level
D. stage 1:  /[stemWexi]t/ — [we.xi] [(‘'we.xtt)] [we.y1t]
D. stage 2:  /[stemwWey1]t/ — [we.y1] [(‘'we.fitt)] [we.firt]
D. stage 3:  /[stemWehi|t/ — [we.hi] [(‘we.hit)] [we.hit]
D. stage 4:  /[stemWehi|t/ — [we.hi] [(‘we.h1t)] [we.hit]
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Appendix B

Index of constraints

Name: *[lateral]... [lateral] 106-108

*[lat]. . . [lat]
PyOT representation: N/A
Definition : Sequential segments must be differently specified for the feature [tlateral]

References : Suzuki (1998)

Name: ACGREE-[VOI] 194, 233

AGREE-
PyOT representation: (Agree, 'voi') [vor]
Definition : Adjacent segments should be identically specified with respect to [VOICE]
References : Lombardi (1999)
Name: ALIGN-[X, L; w, L] 263-265, 283

ALIGN-
PyOT representation: (AlignFoot, 'L') LZ’LL]J;

Definition : Every foot should be left-aligned within the prosodic word that dominates it.
References : McCarthy & Prince (1993)
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Name: ALIGN-[3, R; w, R] 259-263, 273-275, 283

ALIGN-
: : 2, R;
PyOT representation: (AlignFoot, 'R') w, R]
Definition : Every foot should be right-aligned within the prosodic word that dominates it.
References : McCarthy & Prince (1993)
Name: ALIGN-[X;, L; w, L] 263-265, 283
ALIGN-
. . [, L;
PyOT representation: (AlignHeadFootInWord, 'L') w, 1]
Definition : Every foot that is the head of the prosodic word that dominates it should be
right-aligned within the prosodic word.
References : McCarthy & Prince (1993)
Name: ALIGN[o,, L; 2, L] 259-261, 263, 282-283
ALIGN][og,
PyOT representation: (FtTypeT,) L; %, 1]
Definition : Stressed syllables should be left-aligned in the feet that dominate them.
References : McCarthy & Prince (1993)
Name: ALIGN-[3;, R; w, R] 259-263, 273-275, 283
ALIGN-
. . [Esa R;
PyOT representation: (AlignHeadFootInWord, 'R') w, R]
Definition : Every foot that is the head of the prosodic word that dominates it should be
right-aligned within the prosodic word.
References : McCarthy & Prince (1993)
Name: CC-CORR 108-109, 114-115
CC-
CORR

PyOT representation: (CC_Corr,)
Definition : Segments in the output should be CC-coindexed.
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References : Rose & Walker (2004); McCarthy (2010)

Name: CC-CORR-ART 114

PyOT representation: (CC_Corr, 'cor', 'dor', 'lab', 'rad')
Definition : Segments with any articulatory place feature should be CC-coindexed.

References : Rose & Walker (2004)

CC-
CORR-
ART

Name: CC-CORR-[CONS] 111-114, 116-120, 127-130, 235237, 286, 288

PyOT representation: (CC_Corr, 'cons')
Definition : Consonants should be CC-coindexed.

References : Rose & Walker (2004)

CC-
CORR-
[cONS]

Name: CC-CORR-[LAT] 112-114, 116-120, 127-130, 235-237, 286, 288

PyOT representation: (CC_Corr, 'lat')
Definition : Segments with the feature [LATERAL] must be CC-coindexed.

References : Rose & Walker (2004)

CC-
CORR-
[LAT]

Name: CC-CORR-[RHO] 113-114, 116-120, 127-130, 235-237, 286, 288

PyOT representation: (CC_Corr, 'rho')
Definition : Segments with the feature [RHOTIC] should be CC-coindexed.

References : Rose & Walker (2004)

CC-
CORR-
[RHO]

Name: CODACOND-[CONT] 86-91, 128-130, 236, 287

PyOT representation: (CodaCond, 'cont')
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Definition : Output segments dominated by syllable codas should not have the feature |

eatcontinuant]

Name: CODASONORITY-1 192, 195, 218, 225-227, 245, 247-248, 261, 282, 285

CODASON-
PyOT representation: (CodaSonority, 1) 1
Definition : For each pair of segments in the coda, the second segment should have a sonority

score less than the first by at least 1.

Name: CODASONORITY 248

CODASON
PyOT representation: (CodaSonority,)
Definition : Constraint schema for specifying the required sonority cline of a syllable coda.
Name: *CoMPLEXCODA 225, 228, 251-252, 261-265, 283, 285

*COMPLEX-
PyOT representation: (LenLimit, 'cod', 1) Copa
Definition : Syllables in the output should not have branching codas.
References : Kager (1999: 97)
Name: *COMPLEXONSET 199, 202-203

*COMPLEX-

. L ONs

PyOT representation: (LenLimit, 'ons', 1)
Definition : Syllables in the output should not have branching onsets.
References : Kager (1999: 97)
Name: [CONS]-AGREE-[DOR] 84, 86-91, 128-130, 236, 287

[cons]-
PyOT representation: (CondAgree, 'cons', 'dor') ?)Cgi]]m_
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Definition : Adjacent pairs of segments with the feature [CONSONANTAL| should be
identically for the feature [DORSAL]

References : Lombardi (1999: 272)

specified

Name: [CONS]-AGREE-[LAT)] 84-91, 128, 130, 235, 275, 287
[cons]-
PyOT representation: (CondAgree, 'cons', 'lat') [ALEEEE_
Definition : Adjacent pairs of segments with the feature [CONSONANTAL] should be specified
identically for the feature [LATERAL]
References : Lombardi (1999: 272)
Name: [CONS]-AGREE-[RAD] 83-84, 86-91, 128-130, 236, 287
[cons]-
PyOT representation: (CondAgree, 'cons', 'rad') gii?E_
Definition : Adjacent pairs of segments with the feature [CONSONANT] should be specified
identically for the feature [RADICAL]
References : Lombardi (1999: 272)
Name: [CONS]-AGREE-[RHO] 84, 86-91, 128-130, 236, 275, 287
[cons]-
PyOT representation: (CondAgree, 'cons', 'rho') [?{(};IIC{)I]EE-
Definition : Adjacent pairs of segments with the feature [CONSONANTAL] should be specified
identically for the feature [RHOTIC]
References : Lombardi (1999: 272)
Name: DEPENDENCE 42
Dep

PyOT representation: N/A
Definition : Elements in the output should have correspondents in the input.

References : McCarthy & Prince (1995, 1999)
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Name: DEP-[CONT)] 251-252, 286

PyOT representation: (DepFeat, 'cont')

Definition : The output correspondent of a constraint that lacks the feature [CONTINUANT]
must also lack the feature [CONTINUANT]

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEpP-
[CONT]

Name: DEP-[COR] 285

PyOT representation: (DepFeat, 'cor', 'BR')

Definition : If a segment in the base has the feature [CORONAL], its correspondent in the
reduplicant should also.

References : McCarthy & Prince (1995); Lamontagne & Rice (1995)

DEP-
[COR]

Name: DEP-[LAT] 84-91, 128, 130, 235, 287

PyOT representation: (DepFeat, 'lat')

Definition : The output correspondent of a constraint that lacks the feature [LATERAL] must
also lack the feature [CONTINUANT]

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEp-
[LAT]

Name: DEP-[PLOS] 78-83, 85-91, 128-130, 236, 287

PyOT representation: (DepFeat, 'plos')

Definition : The output correspondent of a constraint that lacks the feature [PLOSIVE] must
also lack the feature [PLOSIVE]

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEP-
[PLOS]

Name: DEP-[RAD] 78-83, 85-91, 128-130, 236, 287

PyOT representation: (DepFeat, 'rad')
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Definition : The output correspondent of a constraint that lacks the feature [RADICAL] must
also lack the feature [RADICAL]

References : Lamontagne & Rice (1995); Fukazawa (1999)

Name: DEP-[RHO] 78-83, 85-91, 95-96, 98-99, 128-130, 236, 287288

PyOT representation: (DepFeat, 'rho')

Definition : The output correspondent of a constraint that lacks the feature [RHOTIC] must
also lack the feature [RHOTIC]

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEP-
[RHO]

Name: DEP-[RHO] 86

PyOT representation: (Dep, 'rho')

Definition : The output correspondent of a constraint that lacks the feature [RHOTIC] must
also lack the feature [RHOTIC]

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEp-
[RHO]

Name: DEP-[RTR] 267-269, 288

PyOT representation: (DepFeat, 'rtr')

Definition : The output correspondent of a constraint that lacks the feature [RTR] must also
lack the feature [RTR]

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEP-
[RTR]

Name: DEgP-[SON] 78-83, 85-91, 95-96, 98-99, 128-130, 236, 287-288

PyOT representation: (DepFeat, 'son')

Definition : The output correspondent of a constraint that lacks the feature [SONORANT] must
also lack the feature [SONORANT)]

References : Lamontagne & Rice (1995); Fukazawa (1999)
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Name: DEP-[STRID] 85, 251-252, 286

PyOT representation: (DepFeat, 'strid')

Definition : The output correspondent of a constraint that lacks the feature [STRIDENT]| must
also lack the feature [STRIDENT].

References : Lamontagne & Rice (1995); Fukazawa (1999)

DEp-
[STRID]

Name: DEP-y 191, 193, 198, 202-203, 218-219, 224, 233-234, 285

PyOT representation: (DepMora,)
Definition : Morae in the output should have correspondents in the input.

References : Kager (1999: 156)

DEP-p

Name: DEP-seg 202

PyOT representation: N/A

Definition : A segment in the output should have a correspondent in the input.

DEP-
seg

Name: DipHHIGH 192, 195, 218, 225-227

PyOT representation: (DiphHigh,)
Definition : The off-glide of a diphthong should have the feature [HIGH].

DipHHIGH

Name: —IDENT-CC-ART 110-112

PyOT representation: (notIdentCC, 'cor', 'dor', 'lab', 'rad')

Definition : A CC-coindexed segment should be differently specified with respect to place
features than the next CC-coindexed segment in the candidate.

—IDENT-
CC-
ART
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Name: —IDENT-CC-ART 113, 115, 128-130, 236—237, 288

PyOT representation: (notIdentCC, 'lab', 'cor', 'dor', 'rad')

Definition : A CC-coindexed segment should be differently specified with respect to articulat-
ory place features than the next CC-coindexed segment in the candidate.

References : Rose & Walker (2004)

—IDENT-
CC-
ART

Name: —IDENT-CC-[LAT] 110, 112-113, 116-120, 122-123, 127-130, 235-237, 286, 288

PyOT representation: (notIdentCC, 'lat')

Definition : A CC-coindexed segment should be differently specified with respect to the feature
[LATERAL] than the next CC-coindexed segment in the candidate.

—IDENT-
CC-
[LAT]

Name: *o,,, 191, 193, 198, 202-203, 218-219, 233, 254-256, 271, 273-275, 289

PyOT representation: (StarTriMora,)

Definition : A syllable should dominate no more than two morae.

*
Oppp

Name: FAITHFULNESS 106-109, 123

PyOT representation: N/A
Definition : Cover term for all input-output correspondence constraints.

References : McCarthy & Prince (1995, 1999)

FAIiTH

Name: *[COR] 76

PyOT representation: (StarFeats, 'cor')

Definition : Segments should not have the feature [CORONAL]

*[COR]
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Name: *[DOR] 228, 235, 287

PyOT representation: (StarFeats, 'dor')

Definition : Segments should not have the feature [DORSAL]

*[DOR]

Name: *[Low| 226228, 235, 286

PyOT representation: (StarFeats, 'low')

Definition : Segments should not have the feature [LOW]

*[LOW]

Name: *[RHO]-ji-[RHO] 95-99, 128-129, 236, 288

PyOT representation: (GOCP, 'rho', 1)

Definition : Sequences of segments with the feature [RHOTIC] separated by material amounting
to no more than one mora are marked.

References : Suzuki (1998)

*[RHO]-
pi-[RHO]

Name: [RTR| D [HIGH] 283

PyOT representation: (EntailsFeats, 'rtr', 'high')

Definition : A segment with the feature [RTR] must also have the feature [HIGH].

[RTR] D
[HIGH]

Name: [vOC A HIGH| D [RTR] 270-271, 288

PyOT representation: (EntailsFeats, ('voc', 'high'), ('rtr',))

Definition : A segment with the features [vOC, HIGH] must also have the feature [RTR].

[voC A
HIGH]
D [RTR]

Name: [vOC A HIGH A COR] D [RTR] 225
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PyOT representation: (EntailsFeats, ('voc', 'high', 'cor'), ('rtr',))

Definition : A segment with the features [vOC, HIGH, COR| must also have the feature [RTR].

Name: FTBIN 44, 259-261, 263, 282283

FrBIN
PyOT representation: (FtBin,)
Definition : Feet should be binary under a syllabic or moraic analysis.

References : Kager (1999: 156)

Name: *GEMINATE 224-225, 227-228, 233-235, 285286

*GEMINATE
PyOT representation: (StarGeminate,)

Definition : Consonants in the output should not be long.

Name: IDENT 23, 44-45

IDENT
PyOT representation: (Ident,)

Definition : Constraint schema enforcing featural identity between segments (equivalent to the
co-ranking of extscMax-feat and extscDep-feat.

References : McCarthy & Prince (1995); Lamontagne & Rice (1995)

Name: IDENT-BR 223

IDENT-

PyOT representation: (Ident, 'BR') BR

Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to featyres

References : McCarthy & Prince (1995)

Name: IDENT-CC 114, 116

IDENT-
ccC
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PyOT representation: (IdentCC,)

Definition : A CC-coindexed segment must be identically specified with the next CC-coindexed
segment in the candidate.

References : Rose & Walker (2004); Hansson (2007)

Name: IDENT-CC-[CONS] 116-119, 130
IDENT-
. CC-
PyOT representation: (IdentCC, 'cons')
[cONS]
Definition : A CC-coindexed segment must be identically specified for the feature [CONSONANTAL]
with the next CC-coindexed segment in the candidate.
References : Rose & Walker (2004); Hansson (2007)
Name: IDENT-CC-[HIGH] 116-120, 127-128, 235, 286
IDENT-
PyOT representation: (IdentCC, 'high') CC-
y P : > g [HIGH]
Definition : A CC-coindexed segment must be identically specified for the feature [CONSONANTAL]
with the next CC-coindexed segment in the candidate.
References : Rose & Walker (2004); Hansson (2007)
Name: IDENT-CC-[NAS] 116-120, 127-128, 235, 286
IDENT-
. CC-
PyOT representation: (IdentCC, 'nas') [NAS]
Definition : A CC-coindexed segment must be identically specified for the feature [NASAL] with
the next CC-coindexed segment in the candidate.
References : Rose & Walker (2004); Hansson (2007)
Name: IDENT-CC-[SON] 115-120, 127-128, 235, 286
IDENT-
. CC-
PyOT representation: (IdentCC, 'son') [sON]

Definition : A CC-coindexed segment must be identically specified for the feature [SONORANT)]
with the next CC-coindexed segment in the candidate.

References : Rose & Walker (2004); Hansson (2007)
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Name: IDENT-[COR]-BR 223-228, 233-235, 287

PyOT representation: (Ident, 'cor', 'BR')

Definition : Corresponding pairs of segments in the base and reduplicant must be identically
specified with respect to [CORONAL].

References : McCarthy & Prince (1995)

IDENT-
[COR]-
BR

Name: IDENT-[DOR]-BR 223-228, 233-235, 286

PyOT representation: (Ident, 'dor', 'BR')

Definition : Corresponding pairs of segments in the base and reduplicant must be identically
specified with respect to [DORSAL].

References : McCarthy & Prince (1995)

IDENT-
[DOR]-
BR

Name: IDENT-[HIGH]-BR 223-225, 228, 233-235, 285-286

PyOT representation: (Ident, 'high', 'BR')

Definition : Corresponding pairs of segments in the base and reduplicant must be identically
specified with respect to [HIGH].

References : McCarthy & Prince (1995)

IDENT-
[HIGH]-
BR

Name: IDENT-[LAB] 42

PyOT representation: (Ident, 'lab')

Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [LABIAL.

References : McCarthy & Prince (1995, 1999)

IDENT-
[LAB]

Name: IDENT-[LAB]-BR 223-225, 228, 233-235, 286
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PyOT representation: (Ident, 'lab', 'BR')

Definition : Corresponding pairs of segments in the base and reduplicant must be identically
specified with respect to [LABIAL].

References : McCarthy & Prince (1995)

Name: IDENT-[LOW]|-BR 223-228, 233-235, 287

PyOT representation: (Ident, 'low', 'BR')

Definition : Corresponding pairs of segments in the base and reduplicant must be identically
specified with respect to [LOW].

References : McCarthy & Prince (1995)

IDENT-
[Low]-
BR

Name: IDENT-[RHO] 21

PyOT representation: (Ident, 'rho')

Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [RHOTIC].

References : McCarthy & Prince (1995, 1999)

IDENT-
[RHO]

Name: IDENT-[RTR] 270-271, 288

PyOT representation: (Ident, 'rtr')

Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [RTR].

References : McCarthy & Prince (1995, 1999)

IDENT-
[RTR]

Name: IDENT-[RTR|-BR 223-225, 233-234, 285

PyOT representation: (Ident, 'rtr', 'BR')

Definition : Corresponding pairs of segments in the base and reduplicant must be identically
specified with respect to [RTR].

References : McCarthy & Prince (1995)
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Name: IDENT-[STRID] 78-83, 86-91, 128-130, 236, 287

IDENT-
PyOT representation: (Ident, 'strid') [sTRID]
Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [STRIDENT].
References : McCarthy & Prince (1995, 1999)
Name: IDENT-[VOI] 41-43, 45-46, 64, 78, 128, 193-195, 198, 202, 207, 233237, 250-252,
286—289
IDENT-
PyOT representation: (Ident, 'voi') [vor]
Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [VOICE].
References : McCarthy & Prince (1995, 1999)
Name: IORALFRICV 63-64, 78-84, 86-91, 94-99, 103, 128-130, 235236, 286288
IORALFRICV
PyOT representation: (IOralFricV,)
Definition : Fricatives bearing any of the oral place features [LABIAL, CORONAL, DORSAL]
should be voiced if they are intervocalic.
Name: LENLIMIT 246
LENLIMIT
PyOT representation: N/A
Definition : Constraint schema for specifying length limits on syllable nodes.
Name: LENLIMIT-Coda-2 192, 195, 218, 225-227, 246, 248, 261, 282, 285
LENLIMIT-
Coda-2

PyOT representation: (LenLimit, 'cod', 2)

Definition : Syllable codas should be no more than binary branching.
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Name: LeENLIMIT-Coda-3 248, 282

LENLIMIT-
PyOT representation: (LenLimit, 'cod', 3) Coda-3
Definition : Syllable codas should dominate no more than 3 segments.
Name: LENLIMIT-Nuc-2 192, 195, 218, 225-227, 246, 261, 282

LENLIMIT-
PyOT representation: (LenLimit, 'nuc', 2) Nuc-2
Definition : Syllable nuclei should not dominate more than two segments.
Name: LENLIMIT-Onset-2 192, 195, 218, 225-227, 246, 261, 282

LENLIMIT-

. - Onset-2

PyOT representation: (LenLimit, 'ons', 2)
Definition : Syllable onsets should be no more than binary-branching.
Name: LINEARITY 207

LiN
PyOT representation: N/A
Definition : The order of segments in the input should be the same as in the output.
Name: *[LIQUID|~[LIQUID] 106-108

*[L1Q)

~ [LIQ]

PyOT representation: N/A

Definition : Sequential segments must be differently specified for features within the class
[LIQUID]

References : Suzuki (1998)
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Name: (*[LIQUID|~[LIQUID| & *[lateral]... [lateral]) 106-108

(*[L1Q]~[Liq]
. &
PyOT representation: N/A “[lat]. . [lat])
Definition : Local Conjunction of *[LIQUID|~[LIQUID] and *[lateral]. .. [lateral] (q.v.).
References : Suzuki (1998: 103); Smolensky (1993); Kager (1999: 392-400)
Name: MaAx-C 226, 254-255, 273-275
Max-C
PyOT representation: (Max_C,)
Definition : Consonants in the input should have correspondents in the output.
References : McCarthy & Prince (1995, 1999)
Name: MaAxX-C-BR 221-222, 224-228, 233-235, 285-286
MAX-
PyOT representation: (Max_C, 'BR') C-BR
Definition : Consonants in the base should have correspondents in the reduplicant.
References : McCarthy & Prince (1993)
Name: MAX-CC 114-115
MAX-
. CC
PyOT representation: N/A
Definition : Segments in the output should be CC-coindexed.
References : Rose & Walker (2004); McCarthy (2010)
Name: MAX-p-0, 272-275, 289
MAX-p-
Os

PyOT representation: (StressMaxMora,)

Definition : Long segments in the input, whose correspondents in the output are exhaustively
dominated by a stressed syllable should not be shortened in the output.
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Name: MAX-[CONT] 78-84, 86-91, 95-96, 98-99, 128-130, 236, 287288

PyOT representation: (MaxFeat, 'cont')

Definition : The output correspondent of a constraint that has the feature [CONTINUANT] must
also have the feature [CONTINUANT]

References : Lamontagne & Rice (1995); Fukazawa (1999)

MAXx-
[CONT)

Name: MAX-[DOR] 78-84, 86-91, 128-130, 236, 287

PyOT representation: (MaxFeat, 'dor')

Definition : The output correspondent of a constraint that has the feature [DORSAL] must also
have the feature [DORSAL.

References : Lamontagne & Rice (1995); Fukazawa (1999)

Max-
[DOR]

Name: MAX-[DOR] 285

PyOT representation: (MaxFeat, 'dor', 'BR')

Definition : If a segment in the base has the feature [DORSAL], its correspondent in the redu-
plicant should also.

References : McCarthy & Prince (1995); Lamontagne & Rice (1995)

MaAx-
[DOR]

Name: MAX-[LAB] 285

PyOT representation: (MaxFeat, 'lab', 'BR')

Definition : If a segment in the base has the feature [DORSAL], its correspondent in the redu-
plicant should also.

MAXx-
[LAB]

Name: MAX-[LAT] 87

PyOT representation: (MaxFeat, 'lat')
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Definition : The output correspondent of a constraint that has the feature [LATERAL] must
also have the feature [LATERAL].

References : Lamontagne & Rice (1995); Fukazawa (1999)

Name: MAX-[LOW] 285

PyOT representation: (MaxFeat, 'low', 'BR')

Definition : If a segment in the base has the feature [DORSAL], its correspondent in the redu-
plicant should also.

Max-
[LOW]

Name: MAX-[0BS] 78-83, 85-91, 95-96, 98-99, 128-130, 236, 287288

PyOT representation: (MaxFeat, 'obs')

Definition : The output correspondent of a constraint that has the feature [0OBSTRUENT| must
also have the feature [OBSTRUENT).

References : Lamontagne & Rice (1995); Fukazawa (1999)

Max-
[OBS]

Name: MAX-[PLOS] 251-252, 286

PyOT representation: (MaxFeat, 'plos')

Definition : The output correspondent of a constraint that has the feature [PLOSIVE|] must also
have the feature [PLOSIVE].

References : Lamontagne & Rice (1995); Fukazawa (1999)

MAX-
[PLOS]

Name: MAX-[RHO] 84, 86-91, 128, 130, 235, 287

PyOT representation: (MaxFeat, 'rho')

Definition : The output correspondent of a constraint that has the feature [RHOTIC] must also
have the feature [RHOTIC]

References : Lamontagne & Rice (1995); Fukazawa (1999)

MAX-
[RHO]

357



Name: MAX-[RTR] 267-269, 288

PyOT representation: (MaxFeat, 'rtr')

Definition : The output correspondent of a constraint that has the feature [RTR] must also
have the feature [RTR].

References : Lamontagne & Rice (1995); Fukazawa (1999)

MAX-
[RTR]

Name: MAX-[STRID] 95-96, 98-99, 128-129, 236, 288

PyOT representation: (MaxFeat, 'strid')

Definition : The output correspondent of a constraint that has the feature [STRIDENT] must
also have the feature [STRIDENT].

References : Lamontagne & Rice (1995); Fukazawa (1999)

MAX-
[STRID]

Name: MAXIMALITY 42

PyOT representation: N/A
Definition : Elements in the input should have correspondents in the output.

References : McCarthy & Prince (1995); McCarthy (1999)

Max

Name: MAX-p 254-255, 273-275, 289

PyOT representation: (MaxMora,)

Definition : Morae in the input should have correspondents in the output.

MAX-p

Name: MAX-seg 198, 202

PyOT representation: N/A
Definition : Segments in the input should have correspondents in the output.

References : McCarthy & Prince (1995, 1999)
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Name: Max-V 273-275

MAX-V
PyOT representation: (Max_V,)
Definition : Vowels in the input should have correspondents in the output.
Name: MINNUCSON-6 192, 195, 218, 225-227, 245-246, 261, 282
MINNUCSON-
PyOT representation: (MinNucSon, 6) 6
Definition : Segments in a syllabic nucleus must have a minimum sonority score of 6.
Name: NoCoba 222, 224-228, 233-235, 248, 251-252, 261-265, 283, 285-286, 288-289
NoCoba
PyOT representation: (LenLimit, 'cod', 0)
Definition : Syllables should not have codas.
References : Prince & Smolensky (1993)
Name: NODEAGREE-|[RTR] 267-269, 288
NODEAGREE-
PyOT representation: (NodeAgree, 'rtr') [RTE]
Definition : Adjacent pairs of segments within the same node of a syllable (onset, nucleus or
coda) should be identically specified with respect to the feature [RTR]
References : Lombardi (1999: 272); Beckman (1998)
Name: NONFINALITY 260-265, 272-275, 283, 289
NoONFINALITY

PyOT representation: (NonFinParse,)
Definition : A syllable that is final in a prosodic word should not be dominated by a foot.
References : Prince & Smolensky (1993); Hung (1994)
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Name: NUCSONORITY-1 246, 283

PyOT representation: (NucSonority, 1)

Definition : For each pair of segments in the nucleus, the second segment should have a sonority
score less than the first by 1.

NucSoN-
1

Name: NUCSONORITY-0 247, 261, 282

PyOT representation: (NucSonority, 0)

Definition : Consecutive pairs of segments in output syllable nuclei should not rise in sonority.

NucSoN-
0

Name: [0BS|-AGREE-[STRID] 251-252, 285

PyOT representation: (CondAgree, 'obs', 'strid')

Definition : Adjacent pairs of segments with the feature [OBSTRUENT| should be specified
identically for the feature [STRIDENT)]

[oBS]-
AGREE-
[STRID]

Name: [0BS|-AGREE-[VOI] 193, 195, 234-237, 250-252, 286-289

PyOT representation: (CondAgree, 'obs', 'voi')

Definition : Adjacent pairs of segments with the feature [OBSTRUENT] should be specified
identically for the feature [VOICE]

References : Lombardi (1999: 272)

[oBs]-
AGREE-
[voI]

Name: ONSET 86-91, 128-130, 236, 248, 261-265, 283, 286-287, 289

PyOT representation: (Onset,)
Definition : Syllables should have onsets.
References : Prince & Smolensky (1993)

ONSET
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Name: ONSETSONORITY-2 192, 195, 218, 225-228, 245, 247, 261, 282

PyOT representation: (OnsetSonority, 2)

Definition : For each pair of segments in the coda, the second segment should have a sonority
score greater than the first by 2.

NucSoN-
2

Name: ONSIDENT 492

PyOT representation: (OnsIdent,)

Definition : Corresponding pairs of segments in the input and output must be identically
specified, if the output correspondent is dominated by a syllable onset.

References : Beckman (1998)

ONSIDENT

Name: ONSIDENT-[STRID] 251-252, 285

PyOT representation: (OnsIdent, 'strid')

Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [STRIDENT], if the output correspondent is dominated by a syllable
onset.

References : Beckman (1998)

ONSIDENT-
[STRID]

Name: ONSIDENT-[vOI] 41-42, 45, 50, 193-195, 233-237, 250-252, 285, 287-289

PyOT representation: (OnsIdent, 'voi')

Definition : Corresponding pairs of segments in the input and output must be identically
specified with respect to [VOICE], if the output correspondent is dominated by a syllable
onset.

References : Beckman (1998)

ONSIDENT-
[voi]

Name: ORALFRICSTRID 77-84, 86-91, 93, 95-96, 98-99, 128-130, 235-236, 287288
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PyOT representation: (OralFricStrid,)

Definition : Fricatives bearing any of the features [LAB, COR, DOR] should also have the feature
[STRID]

References : Lombardi (2003)

Name: ORALFRICVOICELESS 78-84, 86-91, 128-130, 235, 287

PyOT representation: (OralFricVoiceless,)

Definition : Fricatives bearing any of the features [LAB, COR, DOR] should not have the feature
[VOICE]

ORALFRIC-
VOICELESS

Name: PARSESEG-cod 249, 254-256, 273275, 283, 285, 289

PARSESEG-
PyOT representation: (ParseSeg, 'cod') cod
Definition : Segments following the nucleus within a syllable should be dominated by the
syllable coda.
Name: PARSESEG-ons 249, 254-256, 273-275, 283, 285, 289
PARSESEG-
PyOT representation: (ParseSeg, 'ons') ons
Definition : A segment preceding the onset of a syllable should be dominated by the syllable
onset.
Name: PARSE-o 260-265, 273-275, 283, 289
PARSE-
PyOT representation: (ParseSyll,) g
Definition : A syllable should be dominated by a foot.
Name: REDLENGTH 221
REDLENGTH

PyOT representation: (RedLength,)
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Definition : Constraint schema for specifying limits on the length of the output exponent of a
Reduplicant object.

Name: REDLENGTH-o-1 221-223, 225-228, 233-235, 285286
REDLENGTH-
PyOT representation: (RedLength, Syllable, 1) o-1
Definition : The output exponent of a reduplicant object should be no longer than one syllable.
References : Gouskova (2007)
Name: *SEG[DOR A vOC] 223-224, 226, 233-234, 285
*SEG[DOR
PyOT representation: (StarFeats, 'dor', 'voc') A vod]
Definition : Segments in the output should not have the features |
eatdor, voc]
Name: *SEG[HIGH A RTR] 283
*SEG[HIGH
PyOT representation: (StarFeats, 'high', 'rtr') A\ RTR]
Definition : A segment in the output should not have the features
eat[high] and
eat[rtr]
Name: *SEG([RTR]): 218-219, 223, 225, 228, 233-235, 270-271, 285286, 288-289
*SEG([RTR)):
PyOT representation: (StarLongFeat, 'rtr')
Definition : Long vowels should not have the feature [RTR]
Name: *SEG[VOC A DOR] 225
*SEG[VOC
A DOR]

PyOT representation: (StarFeats, 'voc', 'dor')
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Definition : Segments should not have the features [VOCALIC, DORSAL] (no back vowels).

Name: *V 45
*V
PyOT representation: (StarVoicelessV,)
Definition : Vowels in the output must have the feature [VOICE]
Name: *C 45
*C
PyOT representation: (StarSyllC,)
Definition : Consonants must not appear in syllable nuclei.
Name: *V-BR 221-223, 225-228, 233-235, 285-286
*V-BR
PyOT representation: (LenLimit, 'nuc', 1, 'BR')
Definition : No long vowels in the reduplicant.
References : Gouskova (2007)
Name: >|<VMD. o) 190-193, 195-198, 201-209, 211, 218-219, 224, 226, 230, 233-234, 285
*V,D...,]
PyOT representation: (PVL,)
Definition : A short vowel should not be followed by a tautosyllabic voiced stop.
Name: VOP 41-42, 45, 207
VOP

PyOT representation: (VOP,)
Definition : Obstruents should not be voiced.

References : Lombardi (1999)
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Name: WEIGHT-TO-STRESS 259-265, 273-275, 283

WEIGHT-
To-

PyOT representation: (WeightToStress,) STRESS

Definition : Heavy syllables in the output should be heads of feet.
References : McCarthy & Prince (1993)
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actito, 137

actum, 208

actus, 129, 130, 133, 136, 137, 141, 148, 158,
164, 166, 168, 170, 181, 185, 189,
208, 229, 230, 239, 277, 278, 308

adactus, 133, 137

adpareo, 191

aestus, 66, 69, 76, 250, 274, 334

agebatis, 183

agere, 166

agit, 183, 245, 260, 261, 308

ago, 129, 130, 137, 141, 169, 181, 226

amatus, 182

animal, 53, 113, 124, 228, 229, 277, 320

animal(e), 122

animale, 121

annorum, 333

anser, 59

appareo, 191

aquilonalis, 123, 327

ararum, 93, 332

arbor, 98

attero, 142

attingo, 247, 249

Augustalis, 323

aurifex, 266

aurufex, 266

autumnalis, 323

axis, 147, 153

basis, 50, 97, 101, 330

cadere, 166

cadit, 250, 312

cado, 130, 155, 170, 172, 219

caesaries, 50, 51, 93-95, 101, 331

Caesaris, 133

calcar, 112, 116, 124, 228, 229, 269, 271, 277,
278, 321

cano, 173

cantus, 146, 147, 173, 227

capio, 137

capital, 321

captito, 137

captus, 137

cassare, 155
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casso, 155

casus, 129, 130, 139, 142, 148, 149, 155, 164,
166, 170-172, 246, 248, 250, 251,
277, 278, 313

causa, 49, 51, 100, 250, 330

caussae, 171

cautissimus, 132

cecidi, 148, 164, 170, 172, 219, 229, 277

cecidit, 224, 240, 254, 312

cecini, 173

Cerer-em, 95

Cerer-is, 95

Cereris, 95, 96, 209

Ceres, 96, 209

cinctus, 158

cingo, 158

cisium, 50, 97, 101, 331

cloacalis, 325

coactus, 134, 137

cogo, 133, 134

columen, 254

compactus, 130, 138

compegit, 226, 310

condo, 73

coniunx, 227

consul, 157, 166, 227

consularis, 52, 326

contactus, 137

contigit, 309

conttudit, 226

contud-it, 226

contudit, 226, 312

coquinaris, 123, 328

coquit, 183

cosol, 227

cubital, 321

culmen, 254

datus, 181

delectat, 258, 261

dens, 153

desilio, 56, 90, 91, 101, 330
dico, 136

dictito, 136, 137

dictus, 136, 137

dilexi, 164



directum, 138
diribeo, 51
dirimo, 51, 330
discidit, 226, 317
disertus, 51
diuisiones, 171
doceo, 130
docet, 316
doctus, 130, 316
docuit, 245, 316

edere, 208

edi, 148, 164, 168, 169, 176

edit, 245, 313

editur, 176

edo, 129, 130, 136, 168

edo, es, est, edimus, estis, edunt, 208

effractus, 137

egi, 148, 158, 164, 168-170, 226

egit, 269, 308

ei, 274

emi, 148, 164, 176

emit, 320

emitur, 176

emo, 130

emptus, 130, 139, 146-148, 162, 164, 165,
167, 173, 176, 207, 227, 320

epi, 169

error, 95

erubescet, 62

es-se, 69

esito, 136

esse, 91, 92, 332

est, 181

esus, 129, 130, 134, 136, 139, 141, 142, 148,
149, 155, 158, 164-167, 176, 246,
270, 313

exemplar, 245, 279, 321

extinctus, 158

facio, 130, 137, 141, 169

facit, 314

factito, 137

factus, 130, 133, 137, 166, 181, 314
feci, 169, 184

fecit, 314

feminal, 122, 321

feminale, 122

fero, 185

367

feror, 95

ferre, 185

fictus, 162, 207

fidem, 124, 228, 229, 278

fidit, 316

findit, 316

findo, 130, 154, 166

fissus, 130, 144, 154, 166, 211, 316

flagellum, 120

flagrum, 120

Flauialis, 325

flere, 332

floralis, 12, 52, 54, 103, 124, 126, 127, 228
230, 278, 323

floris, 245, 329

flos, 328

Flusare, 50

fluuialis, 324

fodi, 166, 174

fodio, 130, 174

fodit, 318

formus, 69, 77, 124, 228, 229, 278, 333

fossus, 130, 161, 166, 173, 174, 229, 250, 277,
318

fractus, 130, 137, 144, 148, 157, 164, 166,
167, 170, 172, 309

fragellum, 120

frangit, 244, 308

frango, 130, 144, 170, 172, 226

frater, 68, 76, 272, 333

fregi, 148, 158, 164, 170, 226

fregi, fractus, 158

fregit, 308

fretus, 274

frigus, 275

fudi, 148, 164, 170, 177, 184

fudit, 312

fugit, 184

fulgur, 273

fulguralis, 326

fulminalis, 273, 325

fumus, 62, 69, 80, 333

fundere, 166

fundit, 312

fundo, 130, 170, 172, 177, 184

funeris, 90, 118, 329

funestus, 90, 118, 287, 329

funus, 118

fur, 269



fusus, 130, 139, 144, 148, 157, 164, 166, 170,
172, 214, 312

genitum, 149
genitus, 148, 149
gere-re, 95

gerere, 96
Germanico, 133
gero, 136

gessi, 49, 250, 329
gestito, 136
gestus, 136

gigno, 149
glaber, 275
glacialis, 324
glebalis, 273, 325
globalis, 52
gloris, 99

glos, 99

gnatus, 149
gramen, 69, 88, 333
gregis, 208

grex, 208, 209

hiemalis, 273, 323

holus, 69, 79, 333

honor, 50, 98, 101, 290, 331
honoris, 50, 51, 98, 331

honos, 50, 51, 98, 100, 290, 331

iacio, 130, 169
iacit, 315

iactus, 130, 315
ianitor, 99
ianitos, 99

ieci, 169

iecit, 315

incidit, 313
inferi, 157
inferus, 59
intellexi, 164, 168
istud, 199

iubeo, 130, 250
iubet, 318

iura-t, 92

iurat, 54, 69, 77
iussi, 171

iussit, 318

iussus, 130, 250, 319
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kad-tos, 129

liberalis, 52

labor, 250, 331

laborare, 332

laboris, 332

labos, 331

lacunar, 53, 322

lapsus, 250

laquear, 322

larualis, 326

lassus, 141, 142, 147, 153, 154, 161

lateralis, 323

Latialis, 112, 121-123, 328

Latiaris, 112, 121, 122, 328

latrina, 133

latrocinalis, 326

latum, 185

lauabrum, 52

laudes, 133

lectito, 136

lecto, 139

lector, 138, 139

lectus, 130, 136, 138, 141, 148, 150, 155, 158,
161, 164, 165, 167, 176, 178, 189,
191, 192, 311

lectus, rectus, tectus, esus, 211

legalis, 52, 108, 324

legem, 138

legendo, 139

legi, 148, 164, 168, 174, 176, 177, 184

legit, 165, 178, 185, 311

legitur, 165, 176

lego, 130, 136, 139, 158, 164, 168, 172

letalis, 112, 123, 328

liberalis, 325

licio, 139

lictor, 139

ligando, 139

ligo, 139

liminaris, 123, 327

linctus, 158

lingo, 158

linquo, 184

liqui, 184

litoralis, 323

localis, 52, 124, 228-230, 277, 278, 325

lunaris, 327

lupanar, 322



maereo, 50

maestus, 50

malus, 132

mansio, 59

maximus, 143, 155, 156, 210
medius, 69, 78
memordi, 219

mense, 50

messor, 247

mictus, 69, 80, 87, 335
militaris, 52, 326
mingit, 69, 335
mingo, 59, 80, 87, 158
miser, 50, 51, 56, 101, 254, 272, 273, 330
misit, 134

missum, 49, 248, 330
missus, 166

momordi, 219
mor-eris, 95

mordeo, 219

moris, 98

morsus, 91

mos, 98

motito, 136

motus, 136

moueo, 136

mulceo, 250

mulsus, 250
murmuris, 259

nascor, 149

nat, 182

natus, 149

naualis, 52, 322

nebula, 61, 68, 78, 124, 228, 229, 277, 278,
334

neglectus, 130

neglexi, 164

ninguit, 59, 67, 69, 80, 86, 335

nist, 101

nisi, 56, 90, 124, 228, 230, 278, 330

niuis, 62, 69, 80, 335

nix, 69, 80, 86, 334

nubilar, 115, 322

nubilare, 121

obsessus, 146, 174
obsideo, 130
odi, 130, 148, 164, 169, 174, 176
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odio, 130

odit, 313

odium, 130, 176, 313

onus, 181

optimum, 266

osus, 130, 134, 139, 142, 148, 158, 164, 165,
167, 174, 176, 246, 251, 314

pabulum, 52

pactus, 130, 138, 144, 148, 157, 158, 164,
166, 167, 170, 172, 310

Palatualis, 123, 328

palmaris, 123, 327

palus, 132

pandi, 150, 173

pandit, 254, 319

pando, 59, 130, 149, 150, 154, 173

pangit, 309

pango, 130, 144, 154, 158, 170, 172

passa, 132

passus, 130, 149, 150, 250, 319

pateo, 149, 150

pedem, 208, 209

pedis, 178, 208

pedo, 156, 212

pelegrinus, 94, 120

pendeo, 136

pensito, 136

pensus, 136

pepigi, 148, 164, 170, 172

pepigit, 226, 240, 309

pepugi, 219

peregrinus, 120

perfectus, 133, 137

periculum, 52

pertussum, 171

pes, 178, 207-209

pessimus, 155, 210, 212

pessum, 156, 174, 175, 211, 212

pictus, 130, 162

pingo, 130

pluralis, 12, 324

pluuialis, 324

popularis, 326

poscit, 184

possessus, 146, 174

possideo, 130

praes, 266, 277

praesessus, 146



preces, 184

precor, 184

pressus, 146

pulsus, 91

puluinar, 321

pungo, 219

pupugi, 219, 229, 277

quadrantal, 53, 59, 114, 321
quadrare, 59

quaere-retur, 95

quasso, 155

quattuor, 59

quintus, 157, 158, 227

rapio, 136

raptito, 137

raptus, 136

rectorem, 138

rectus, 130, 138, 148, 164, 166, 168, 170, 271,
310

redactus, 130, 133

redempta, 135, 139

refectus, 258

regalis, 323

regem, 138, 245

regere, 91, 166

regi, 168

regis, 209

regit, 183, 310

rego, 130, 165, 168, 172

regula, 168

religiosae, 100

rerum, 333

reticularis, 52

rettulit, 226

rex, 209, 246, 272

rexi, 148, 164, 165, 168

rexisse, 91

rexit, 310

ruber, 66, 69, 78, 79, 124, 228, 229, 278, 334

Rufus, 93

rufus, 93

ruris, 61, 90, 98, 124, 228-230, 277, 278, 329

rus, 90, 98, 329

Saliaris, 327
salio, 91
sanctum, 158
sanctus, 157, 158

scabi, 174, 178

scabit, 178, 317, 318

scabo, 174, 178

scaptus, 178, 318

scicidi, 219

scicidit, 226, 317

scindit, 316

scindo, 130, 154, 219

scissus, 130, 144, 154, 162, 211, 215, 317

scribo, 136, 185

scripsi, 185

scriptito, 136

scriptus, 136, 185

sedeo, 130, 154, 159, 175, 212

sedere, 146, 175

sedet, 319

sedit, 319

sepulcralis, 326

sessum, 130, 146, 158, 159, 175, 211, 212,
247, 320

si, 62

simulacrum, 52

sonit, 183

soror, 50, 51, 56, 101, 241, 328

spargo, 250

sparsus, 250

spondeo, 157

sponsus, 157

spopondi, 157

status, 181

stella, 84

stellaris, 327

strictus, 130, 144, 154, 166, 207, 211

stringo, 130, 154, 158, 166, 246

structor, 139

struendo, 139

suasum, 49

suauis, 153

suregit, 168

tactus, 130, 137, 144, 148, 157, 164, 166, 170,
172, 309

tangit, 309

tango, 130, 144, 170, 172

tector, 138

tectorum, 133

tectum, 134, 138

tectus, 130, 138, 148, 158, 164, 166, 168, 170,
311



tegere, 166 uenio, 174

tegit, 310 uenire, 332

tego, 130, 165, 168 uerbum, 66, 69, 80, 85, 275, 334
tegula, 168 uicit, 315

teneo, 219 uictus, 130, 315

terret, 69, 80, 83 uideo, 129, 130, 159

tetigi, 148, 164-166, 170, 172 uidet, 314

tetigit, 309 uidi, 148, 164, 167, 176

tetini, 219 uidit, 265, 268, 277, 278, 314
tetulit, 226 uiditur, 176

texi, 148, 164, 168 uidua, 62, 73, 334

texit, 168, 311 uiendo, 139

tonare, 182 uincit, 315

tondeo, 157 uinco, 59, 130

tonsum, 59 uinctus, 158

tonsus, 157 uisus, 49, 129, 130, 139, 141, 144, 145, 148,
torcular, 322 149, 158, 159, 162, 164, 165, 167,
totondi, 157 176, 211, 212, 250, 314
tractus, 130, 166, 317 uita, 99

trahere, 274, 275 uitor, 139

trahi, 166 umbilicalis, 275, 324

trahit, 317 umbo, 59

traho, 130 unctito, 136

traxit, 317 unctus, 136

tribunal, 320 ungo, 136

tuendo, 139 uolucres, 259, 262

tuli, 185 uomit, 183

tundit, 311 uror, 50, 51, 101

tundo, 129, 130, 142, 154, 170, 177 ustum, 50

tunsus, 157, 166, 170 uulgaris, 123, 276, 327

turis, 99 uxor, 50

tus, 99

tussis, 141, 142, 147, 153, 161 Vulcanalis, 275, 276, 324
tussus, 171

tusus, 129, 130, 139, 142, 144, 148, 157, 164,
166, 170, 214, 246, 312

tutor, 139

tutudi, 148, 164, 170, 177, 184, 185, 216

tutudit, 222, 223, 226, 240, 311

ualde, 254

ualide, 254

uectigal, 320

uectito, 136

uectus, 130, 136

uehit, 62, 69, 79, 335

ueho, 130, 136

uelle, 69, 80, 83, 91, 92, 332
ueni, 174
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